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< PREFACE —

Uptil now , the Students had to appear in various entrance examinations for
engineering and medical courses after std-12. The burden of examinations on the side of the
students wasincreasing day-by-day. For alleviating thisdifficulty faced by the students,
fromthe current year, the Ministry of Human Resource Devel opment , Government of India,
has Introduced asystem of examination covering whole country. For entranceto engineering
colleges, JEE(Main) and JEE(Advanced) examinationswill be held by the CBSE. The
Government of Gujarat hasexcept thenew system and has deci ded to follow the examinations
to be held by the CBSE.

Necessary information pertaining to the proposed JEE (Main) and
JEE(Advanced) examinationisavailable on CBSE website www.cbsenic.inanditisrequested
that the parentsand students may visit thiswebsite and obtain | atest information —guidance
and prepare for the proposed examination accordingly. The detailed information about the
syllabus of the proposed examination, method of entrancesin the examination /centers/
places/cities of the examinationsetc. isavailableon the said website. Y ou are requested to
go through the same carefully. Theinformation booklet in Gujarati for JEE( Main) examination
booklet hasbeen brought out by the Board for Studentsand the beneficieriesand a copy of
this has been aready sent to all the schools of the state. Y ou are requested to take full
advantage of the same also However, it isvery essentia to visit the above CBSE website
fromtimetotimefor the latest information —guidance . An humble effort hasbeen made by
the Gujarat secondary and Higher Secondary Education Boards, Gandhinagar for JEE and
NEET examinations considering the demands of the studentsand parents, aquestion bank
has been prepared by the expert teachers of the sciencestream in the state. The MCQ type
Objective questionsin this Question Bank will provide best guidance to the studentsand we
hopethat it will be helpful for the JEE and NEET examinations.

It may please be noted that this* Question Bank” isonly for the guidance of the
Studentsand it isnot anecessary to believethat questionsgivenin it will beasked in the
examinations. ThisQuestion Bank isonly for the guidance and practice of the Students. We
hopethat this Question Bank will be useful and guiding for the Students appearing in JEE and
NEET entrance examinations. We havetaken all the care to make this Question Bank error
free, however, if any error or omission isfound, you are requested to refer to the text —
books.

M.I. Joshi R.R. Varsani (IAS)
Date: 02/01/2013 Secretary Chairman
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Unit - 1
Sets, Relation and Function
Important Points

Sets : set is an undefined terms in mathemetics. set means a well-defined collection

of objects.

Set is denoted by A, B, C, X, Y, Z, ... etc.

The objects in a set are called elements of the sets are denoted by a, b, c, X, y, z etc.
If x is @ member of set A, then we write x € A, which is read as x belongs to A
Methods of expressing a set

There are two methods of expressing a set.

(1)
(2)

Listing Method (Roster From) : In this method elements of the set are explicity
written (listed) separated by commas

Property Method (set Builder Form) : In this method a set is expressed by
some common characteristic property p(x) of elemernts x of the set. We have
the notation {x | p(x) = {x|The property of x} which is read as the set of all x
possesing given propety p(x).

Types of sets :

(1)
(2)

(3)

(4)
(5)

(6)

(7)

Singleton set : A set consisting of only one elements is called a singleton set.
Empty set : A set which does not contain any element is called an empty set
A set which is not empty is called a non-empty set.

Universal set : Generally when we consider many sets of similar nature the
elements in the sets are selected from a definite set. This set is called the universal
and it is denoted by U.

Sub set : A set Ais said to be subset of a set B if every element of A is also
an element set B

If a set A is a subset of a set B then B is called super set of A

Power set : For any set A, the set consisting of all the subsets of A is called
the power set of A and it is denoted by P(A)

Equal sets : Two sets A and B are said to be equal sets, if they have the same
elements Thus if for all x if x € A, then x € B and if for all x, if Xx € B then
x € A, then A= B, In other words if Ac Band B c A, then A=B

Finite and infinite sets :

(1) Finite set : A set is said to be finite if it has finite number of elements
(2) Infinite set : Aset is said to be infinite if it has an infinite number of elements.
Operations on sets :

Union of sets : Let A, B € P(U) The set consisting of all elements of U which
are in Aor in B is called the union of sets A and B and it is denoted by A U B.
The operation of taking the union of two sets is called the union operation.

/1 \
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Thus, AUB = {x|[x € Aor x € B}

(8) Intersection of Sets :

Let A, B € P(U) Then the set consisting of all elements of U which are in both

A and
B is called the intersection set of sets A and B and is denoted by A n B. The

operation of fining the intersection of two sets is called the intersection operation.

Thus, AnB ={x|x e Aand x € B}

(9) An Important Resut For union :

(1))AuBe PU)

(2)AcAuUB,BcAUB

B)AUA=A

4 IfAcBand Cc Dthen (AuB)c (BuD)
(5) Commutative law AU B =B UA

(6) (Au B) UC =AU (B u C) Associative law
(MAUd=A

B8AuUU=U

(10) For Intersection

(1)) AnBe PU)

2) ( AnB)cA, (AnB)cB

3) AnA=A

4) IfAcB,CcDthen(AnC)c (BnD)

(5) An B =B n ACommutatinve law

(6) An (B nC)=(An B) nC Associatative law
(MNANG=0

8) AnU=A

(11) Distrbutive laws :

ODANBUC)=(ANB)UANC)
2QQAuBNC)=(AuB)Nn(AuUC)

(12) Disjoints sets : Non-empty sets Aand B are said to be disjoint if their intersection
is the empty set.

— If Aand B are disjoint sets then AN B = ¢

(13) Complementation : For A € P(U) the set consting of all those elements of U
which are notin A, is called complement of Aand is denoted by A' The operation
of finding the complement of a set is called complementaion operation.

Here. A' ={xjx € U and x ¢ A}

(14) Difference set : For the sets A, B € P(U) the set consisting of all elements of
A which are not in B, is called the difference set A and B, This set is denoted
by A—B. The operation of taking the difference of two sets is called the difference
operation.

2 )
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4.

5.

(15) Symmetric Difference set : For sets, A, B € P(U) the set consisting of all
elements which are in the set Aor in the set B, but not in both is called symmetric
difference of the set A and B. Symmetric difference of two sets is denoted by
A AB.

(16) Cartesian Product of Sets : Let A and B be two non-empty sets. Then the set
of all ordered pairs (X, y), where x € A, y € B is called cartesian product of A
and B and cartesian product of Aand B is denoted byA x B (read : ‘A crooss B’)
Thus, AXxB ={(x, y))xe A,y € B}

If A or B or both are empty sets then we take Ax B = ¢ Also A x A = A2

An Important Result :

(1) fAcBthenAuB=BandAnB=A

(2) ANA=¢, AUA =U, ¢'=UU=¢, (A)=A

(3) A-B=ANB' andB-A= A'NB

4) A-BcAandB-AcB

(5) A'=U-A

(6) If AcB then B c A’

(7)) AAB=(AuB)-(AnB)=(A-B)u (B-A)

(17) Number of Elements of a Finite set
n(A) denotes the number of elements in a finite set A

An Importantan result :

(1) n(Au B) =n(A) + n(B) A, B are disjoints sets
n(Au B u C)=n(A) +n@B) + n(C)

A, B, C are disjoint sets

(2) n(AuB)=n(A) +nB)-nAnB)
nAuBuUC)=n(A)+nB)+n(C)-n(AnB)-n(BNC)-n(CnA)+nA
NBNC)

(3) n(ANB’) =n(A) - n(A N B)

(4) n(A'NB)=n(B)-n(AnB)

(5) n(AuB)=n(ANB") + n(A'NB) + n(A N B)

(6) n(AxB)=n(BxA)=n(A)-n(B)

(7) n(AxBxC)=n(A)-n(B)-n(C)

(8) n(AxA) = (n(A)?
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Relations

Relation : For any non-empty sets Aand B, a subset of Ax B is called a relation from

Ato B.

If Sisarelationin Ai.e. ScAxAand (x,y) € S, we say x is related to y by S or
xSy

Some verious types of relation.

(1) Void or Empty relation : A relation in the set A with no elements is called an
empty relation. ¢ < AXx A, ¢ is a relation called empty relation.

(2) Universal Relation : A relation in the set A which is A x A itself is called a
universal relation.

(3) Reflexive Relation : If Sis a relation in the set Aand aSa, V a € Ai.e. (a, a)
€ S,ae A wesay S is a reflexive relation.

(4) Symmetric Relation : If S is a relation in a set A and if aSb = bSa i.e. (a, b)
e S= (b,a)e SV a be A We say S is a symmetric realtion in A.

(5) Transitive Relation : If Sis a relation in the set A and if aSb and bSc = aSc
Vab ceAie. (a,b)e Sand(b,c)e S=(a,c)e SV a, b, ce A, thus
we say that S is a transitive relation in A.

Equivalence Relation : If a relation S in a set A is reflexive, symmetric and transitive

is called an equivalence relation in A.

If S is equivalence relation and (x, y) € S then x ~y.

Antisymmetric Relation : If S ia a relation in A and if (a, b) € Sand (b, a) € S

=a=DbVa,b, e Athen S is said be an antisymmetric relation.

Equivalence Classes : Let Abe an equivalence relation in A. leta € A, then the subset

{x € A, xSa} is said to be equivalence class corresponding to a.

Remamber :

If A has m and B has n elements then A x B has mn odered pairs

. No of subsets of A x B is 2M"

. Total no. of relations from A to B = 2M"

A relation R is a set is said to be identify relation if R = {(a, a); a € A}

Indentify relation on a non-empty set is an equivalence relation.

Universal relation on a non-empty set is an universal relation.

Indentify relation on a non-empty y set is anti-symmetric.

()



(1)

(2)
(3)

(4)

(5)

(6)

(7)

(8)
(9)
(10)

(11)

Function
Function : Let A and B be two non-empty sets and f — (A x B) and f # ¢. Then f :
A — B is said to be a function. if V x € A. there corresponds a unique ordered pair
(x,y) € f. The set Ais called the domain and B is called the codomain of the function.
The domain and range of a function f : A — B are denoted by D; and R; respectively.
Equal Functions : Two function are said to be equal if their domains, codomains and
graphs (set of ordered pairs) or formula (if any) are equal.
For a function f : A — B, f(x) is said to be value of f at x or image of x under f. and
X is called pre image of f(x)
Some Special Functions :
Indentity Function : Let A be a non-empty set. The function f : A — A defined by
f(x) = x V x € Alis called the identity function on A.
Constant Function : Afunction whose range is singleton is called a constant function.
Modulus Function : The function f : R — R defined by f(x) =|x| is called modulus

. X x2=0
function where | x[=1_, .
1 if x>0
Signum Function : The function f : R — R defined by f(x) = 0 if x=0
-1if x<0

is called signum function.
Polynominal Function : Let a function g be defined as g : R — R g(x) = a,x"+a,
X1+ +a; X+ ag a, # 0 Then g is called polynominal function.

f(x)
Rational Function : A function h(x), which can be expressed as h(x) = m where

f(x) and g(x) are polynominal function of x defined in a domain where g(x) # 0 is called
a rational function.

Greatest Integer Function : The function f : R — R defined by f(x) = [x], assumes
the value of the greatest integer, less than or equal to x, [X] is also the greatest integer
not exceeding x this function is called the greatests integet function.

This function is also called “Floor’ function.

Ceiling Function : g : R — R given by g(x) = [x] = least integer not less than x.
This function is called ‘ceiling’ function.

One-One Function : If f : A — B is a function and if V x;, X, € A, X; # X,

= f(xy) #f(x,), we say f : A — B is a one-one function, also called injective function.
Many-one function : If f : A — B is a function and if 3x;x, € A such that x; # X,
and f(x,) = f(x,), then f : A — B is said to be a many-one function.

On to function : If the range of the function f : A — B is B we say that f is on onto

/" =\
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(12)
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(1)
(2)

(3)

(4)
(5)

function or surjective function or more

If R; = f(A) = B then, f is on to.

Composite Function : If f : A— B and g : B — C are two function their composite
function gof : A — C is defined by gof(x) = g(f(x))

Iff:A—Bandg:C — D are functions anf R; c Dy gof : A— D is defined by gof(x)
= 9(f(x))

Inverse Function : If f : A — B is a function and if there exists a functiong : B —
A such that gof = 1, and fog = Iz we say g : B — Ais the inverse function of f : A
— B and denoted by 1

Some Important Formula

Iff: A— B hasinverse g : B — Athenf: A — B is one-one and onto.

If f is one-one and onto it has an iverse g : B - A

f : A = B is one-one and onto if and only if f~1 exists.

Iff: A— Bandg:B — C are one-one and onto, gof : A — C is one-one and onto
and (gof)1l = 1o g1

Inverse -Triogonometric Function.

Function Domain Range

(1) f(x) =sin™1 x [-1, 1] [__znﬂ

(2) f(x) = cos™L x [-1, 1] [0, 7]

(3) f(x) = tan-L x R (_—2“%]

(4) f(x) = cotl x R (0, m)

(5) f(x) = sect x (o0, =1] U [L, o) O,QUG,@
(6) f(x) = cosec! x (= o0, =1] U [1, o) _—;,OJU(O%}

Formula for domain of function.
D(f + g) = D(f) » D(9)
D(fg) = D(f) » D(9)

f
D(a] = D(f) N D/g m {x : g(x) # 0}

D(Vf) = D(f) N {x : f(x) 2 0}
D(fog) = D(g) where (fog)(x) = f(g(x))

C 6 )
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Questions Bank

If aN = {ax/xeN} and bN ncN = dN Where b,c € N are relatively prime then
(a) d=bc (b) c=hd (c) b=cd (d) a=bd

Two finite sets have m and n element respectively The total number of subsets
of first set is 112 more than the total number of sub sets of the second set
The value of m and n respectively are

(a) 5,2 (b) 4,7 (c) 7,4 (d) 2,5

A survey shows that 70% of the Indian like mango wheres 82% like apple. If
x% of Indian like both mango and apples then

(a) x = 52 (b) 52 <x< 70 (c) x=70 (d) 70 < x < 82
If XU{3,4}={12,34,56} the which of the following is true

(a) Smallest set X = {1,2,5,6}  (b) Smalest set X= {1,2,3,5,6}
(c) Smallest set X= {1,2,3,4} (d) Greatest set X= {1,2,3,4}

If two sets A and B are having 43 elements in comman, then the number of
elements common to each of the sets Ax B and B x A is

(a) 432 (b) 2% (c) 43% (d) 2%

Let X={x,y,2} /X, y,ze N, x+y+z=10,x<y<z}and Y={(XV, 2)/X
V,Ze N,y=|x-z|}then X nY is equal to

() {(2.3,5)} (b) {(1.4.5)} (c) {(5.1,4)} (d) {(2.3,5), (1,4,5)}

In a certain town 30% families own a scooter and 40% on a car 50% own
neither a scooter nor a car 2000 families own both a scooter and car consider
the following statements in this regard

(1) 20% families own both scooter and car
(2) 35% families own either a car or a scooter
(3) 10000 families live in town Which of the above statement are correct ?

(@ 2and3 (b)1,2and3 (c)land2 (d)1and3

Let A={0 : tan © + sec © = /2 sec 0} and B = {0 : sec 0 - tan 6 = /2 tan0}
be two sets then.

(@) A=B (b)AcB(c)A#B(d)BcA

Suppose sets A, (i = 1,2, ... 60) each set having 12 elements and set B, g=

60 n
1,2,3.....n) each set having 4 elements let U A= jL_Jl B;j=C and each element of C

N



10.

11.

12.

13.

14

15.

16.

17.

18.

belongs to exactly 20 of A’s exactly 18 of B/’s then n is equal to
(a) 162 (b) 36 (c) 60 (d) 120

If set A is empty set then n[ P[P[P(A)]]]= ..

(a) 6(b) 16  (c) 2 (d) 4

A and B are two sets n(A-B) = 8 + 2x, n(B-A) = 6x and n(A n B)=x If
n(A) = n(B) then n(AnB) = ...

(@ 26 (b) 50 (c) 24  (d) none of these

A={(a,b) / b = 2a - 5} If (m,5) and (6,n) are the member of set A then m and
n are respectively

@57 ()75 (c)23 (d)53

There are three-three sets are given in column-A and column-B

(1) {LAT} (A) {x/x € z, x> <5}

2) {xezlx®-x=0} (B) {x/x is a letter of the word LATA}

3) {-2,-1,0,1,2} (C) {sin 0, sin3%, tan>I}

which one of the following matches is correct?
(a) 1-A 2-B, 3-C  (b) 1-B, 2-A, 3-C (c¢) 1-B, 2-C, 3-A (d) 1-A, 2-C, 3-B

If S, = {1,2,3,....,20},. S,={a,b,c,d}, S,= {b,d,e,f}. The number of elements of
(5,xS,) U (§,xS,) is

(a) 100 (b) 120 (c) 140 (d) 40

For two events A and B which of the following is simple expresion of
(AnB)U(ANnB)uU(A'nB)?

@ANB(M AUBC)A NB  (d)ANB

In a collage of 400 students every students read 5 newspapers and every news
paper is read by 80 students. The number of news paper is

(@) 25  (b) at the most 20 (c) at the most 25 (d) at least 25
If A={x/x?=1} and B = {x/x* =1} then A A B is equal to (x € C)
(@) {-1,1,i,-i} (0) {-1,1}  (c) {i, -i}(d) {-1,1,i}

If A={(x,y) / |x-3|<1,|y-3|<1 x,yeR}and B ={(x,y) / 4x>+ 9y? - 32x
- 54y + 109 <0, X, y € R} then which of the following is true

(a) A is a proper sub set of B (b) B is a proper sub set of A
c)A=B d)A'=B
(c) ﬁ( )

Ny



19. If A={n®+ (n+1)3+ (n+2)% n € N} and B = {9n, n € N} then
(@ AcB (b) BcA (c) A=B (d) A'=B
20. If U={1,2,3} and A={1,2} then [P(A)]' = ..............
(@) { {3}, {2,3}, {1,3}, {1.2}, ¢ }
(b) { {3}, {2,3}, {1.3}, {1.2,3} }
(c) { {3}, {2,3}, {1,3}, {1.23}, ¢ }
(d) { {3}, {2,3}, {1,3}, {1.2}}
21. If n(A)=6 and n (B)=4 then minimum value of n(A-B) is
(a) 2 (b) 7 (c) 6 (d) 4
22. If A={x € R/ f(x)=0} and B={x € R/ g(x) =0} then AN B =
(a) ¢ (b) {x e R/ f(x)=0}
) {xeR/f(Xx)+g(x) =0 (d) {x e R/ f(x)?+ g(x)? =0}
23. 1f n(A)=3, n(B)=5and n(AnB)=2thenn [(AxB)n(BxA)] =......
(a) 5 (b) 3 (c) 4 (d) 6
24. 1If A and B are twe sets then B - (B - A) =....
(a) (A-B)-B (b) A-(A-B) (c) A (d) B
25. If A={(x,y) / x>+ y? = 25} and B{(x,y) / x* + 9y?= 144} then A n B contains
(a) two points (b) one points (c) three points (d) four points
26. IfA=4{1,35,7,9,11,13,15,17}, B = {2,4,...18} and N is the universal set then
AUAUBNB))IsS
(@) A (b) B (c)AuB (d) N
27. Let U be the universal set and AU B U C = U. Then [(A—B)u(B—C)u(C—A)]'
equals
(aAuBuC () AnBANC (c)Au(BnC) @WAn(BuUC)
28. Theset AuUBUC)N(ANB NC) nC equals
(aBncC (b) BuC' (c)AnC (d)AUC
29. Let A={(xyy) :y=¢e,xeR} B={(xy):y=ce*xeR} then
aAnB=9¢ (L)ANB =0 (ccAuB=R (dAUB=A
30. TakingU=[1,5], A= {x/xeN, x2-6x+5=0} A" =....
(a) {1,5} (b) (1,5) (c) [1,5] (d) [-1, -5]
(o>
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31.

32.

33.

34.

35.

36.

Let R be a reflexive relation of a finite set A having n elements and let there
be m ordered pairs in R. Then

(@ mx>n (b) m<n (c) m=n (d) None of these

Let R be a relation in N defined by R={(1 +x, 1 + x?) / x <5, x € N} which
of the following is false ?

(@) R = {(2,2), (3,5), (4,10), (5,17), (6,25)}

(b) Domain of R = {2,3,4,5,6}

(c) Range of R = {2,5,10,17,26}

(d) (b) and (c) are true

The relation < on numbers has the following properties.

(i) a<aVvaeR (Reflexivity)

(i) fa<band b<athena="DbVa beR (Antisymmetry)
(iii) fa<band b<cthena<c V a, beR (Transitivity)
Which of the above properties the relation < on p(A) has ?
(a) (i) and (ii) (b) (i) and (iii)

(c) (ii) and (iii) (d) (i), (ii) and (iii)

A Relation R is defined in the set of integers I as follows (x,y) € R if x2+y?
=9 which of the following is false ?

(a) R = {(0,3), (0,-3), (3,0), (-3,0)}

(b) Domain of R = {-3,0,3}

(c) Range of R = {-3,0,3}

(d) None of the above

Let R be the real line consider the following subsets of the plane R x R
S={(x,y)/y=x+1land 0<x <2}, T={(x,y)/ x-yis an integer}
Which one of the following is true ?

(a) T is an equivalence relation on R but S is not.

(b) Neither S nor T is an equivalance relation on R

(c) Both S and T are equivalence relations on R

(d) S is an equivalence relation on R but T is not.

If A is the set of even natural numbers less then 8 and B is the set of prime
numbers less than 7, then the number of relations from A to B is

(a) 2° (b) 92 (c) 32 (d) 2° - 1

{ 10 )



37.

38.

39.

40.

41.

42.

43.

Let W denotes the words in the English disctionary Define the relation R by
R = {(x,y) € W x W the ward x and y have at least one letter in comman}

Then R is

(a) Not reflexive, symmetric and transitive
(b) Reflexive, symmetric and not transitive
(c) Reflexive, symmetric and transitive

(d) Reflexive, not symmetric and transitive

Given the relation on R = {(a, b), (b, ¢)} in the set A = {a, b, c} Then the
minimum mumber of ordered pairs which added to R make it an equivalence
relation is

(@) 5 (b) 6 (c) 7 (d) 8

Let R be the relation over the set N x N and is defined by

(a,b) R (c,d) >a+d=Db+cThen R is

(a) Reflexive only (b) Symmetric only

(c) Transitive only (d) An equivalence relation

Which one of the following relations on R is an equivalence relation ?
(@ aR,b<Jal=]|b| (b)aR,b=a>b

(c) aR, b < adivides b (daR,besac<b

R={(x,y)/x,y el, x*+y?<4}is arelation in | then domain of R is
(@) {0,1,2}y  (b) {-2,-1,0} (c) {-2,-1,0,1,2} (d) {-2,-1}

An integer m is said to be related to another integer n if mis a multiple of n
then the relation is

(a) Reflexive and symmetric (b) Reflexive and transitive

(c) Symmetric and transitive (d) Equivalence relation

Which of the following defined on Z is not an equivalence relation.

(@ (X, y) €S o x>y (b) (x,y) e S x=y

() (x,y) € S< x-yis amultiple of 3 (d) (x,y) e Sif|x-y]|iseven

44, If S is defined on R by (x,y) € S< xy > 0. Then Siis......
(a) an equivalence relation  (b) reflexive only
(c) symmetric only (d) transitive only
45. If A = {1,2,3}, then the number of equivalence relation containing (1,2) is
(a) 1 (b) 2 (c) 3 (d) 8
{1d

N/



46.

47.

48.

49.

50.

51.

52.

A =[-1,1], B =1[0,1], C =[-1,0]

S, ={(xy)/x*+y*=1,xeA, yeA}
S,={(xy)/x*+y>=1,xeA yeB}
S,={(xy) /I x*+y*=1,xeA yeC}

S,={(xy) / x*+y>*=1,xeB,y e C} then

(a) S, is not a graph of a function (b) S, is not a graph of a functicn

(c) S, is not a graph of a function (d) S, is not a graph of a function
For n, m € N n/m means that n is a factor of m, the relation / is

(a) reflexive and symmetric

(b) transitive and symmetric

(c) reflexive transitive and symmetric

(d) reflexive transitive and not symmetric

The relatien R defined on the let A = {1,2,3,4,5} by
R={(x,y)/]|x*-y?| <16} is given by

(@) {(1,1), (2,1), 3,1), (4.1), (2,3)} () {(2,2), (3,2), (4,2), (2,4)}
(c) {(3,3), (4,3), (5,4), (3,4)} (d) None of these

Let R be a relation on N defind by R = {(x, y) / x +2y = 8} The domain of R is
(@) {2,4,8% (b) {2,4,6,8} (c) {2,4,6} (d) {1,2,3,4}

1+ x?

Let f: (-1, 1) — B be a functions defined by f (x) = sin’ (A) then f is both

one- one and onto then B is in the

@ (%3 o541 o511 o535

If f(x) is a polynomial Satisfying f(x)-f (%)=f(X)+f (%) and f(3) = 28 then

f(4) =.......
(a) 65 (b) 17 (c) 63 (d) 15
Range of f(x):W is
X" +2x—7
(a) [5,9] (b) (5,9]
(€) (o0, 5] U [9, ) (d) (=0, 5) v (9, )

{ 12 )



. A real valued function f(x) satisfies the functional equation

f(x - y) = f(x) f(y) - f(3 - x) f (3 + y) where f(0) = 1, f(6 - x) is equal to
(a) f(x) (b) f(3) (c) f(3) + f(3 - x) (d) -f(x)

If f(x) = <%, x =1 then (fofof ... f) (17 times) (x) is equal to ....

x-1"
17

() & (b) x © (&) (d) 32
If [x] stands for the greatest integer function then the value of

1 1 1 2 14 9997 ;
[g+m]+[g+m]+ ......... +[§+M]IS
(a) 199 (b) 201 (c) 202 (d) 200
If f(2x + 3y, 2x - 3y) = 24xy then f(x, y) is
(a) 2xy (b) 2(x%-y?) (c) x?-y? (d) none of these

n
If f: R—>R satisfies f(x+y) = f(x) + f(y), forall X,y e R, f(1) = % then Z f(r)
iS.....
(8) 2nn+1) (o) 20D () 2OD gy 3
1 X (x+1)

If fx)= 2x X(x—1) (x+1x | then

AX(x-1) x(x-1)(x—-2) x(x-D(x+1)

f(1) + f(2) + f(3) + ....... + f(100) is equal to

@ 5 (b) 8 (©) 0 (d) 10

If the function f:[1, ) —[1, ) is defined by f(x) = 2x*- then f(x) is
(a) (%)X (b)%(1+«/1+4 Iogzx)

(c) (11 +4 logyx) (d) 276D

Let f(x) = 1+X[[1] where [x] donotes the greatest integer less than or equal to

X then the range of f is

(a) [0,1] (b) [0, %) (c) [0,1) (d) [0, 3]
{ 13 )
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61.

62.

63.

64.

65.

66.

67.

tan X
1-sec(x)

Let f(x) = secx + tanx, g(x) =
Statement - 1 g is an odd function

Statement - 2 f is neither an odd function nor an even function
(a) Statement 1lis true (b) Statement 2 is true

(c) 1 and 2 both are true (d) 1 and 2 both are false

The domain of the function f(x)= —logo3(x—1)

J=x% +2x+8
(a) (2.4) (b) (-2,4) (c) [2.4) (d) [-2,4)
Let f(x) = Xxsinl‘*, x%-1f =1, f(x) = 0. Then what values of sino. is f(f(x)) =
X ?
(@) V3 (b) V2 (c) 1 (d) -1

Let f: R>R, g: R—>R be two functions such that
f(x) = 2x - 3, g(x) = x®+ 5
The function (fog)? (x) is equal to

Wl

@) O @) @)

The domain of f(x)=

1 is
/| COS X | + COs X

(4n-1) n (4n+1)n) (4n+1) n (4n—1)n)

(a)( 2 2 (b)( 2 ' 2
(c) (nz, (n+1)x) (d) (-2nm, 2nn)

If f(x) = sin® + sin?(x + 3) + (cos x cos (x + 3) and g(%) =1

then gof(x) = ......
@1 (b) 2 (c) -2 (d) -1

If f(x) = T3 then f (f(COS 26)) = ..........

(a) tan26 (b) sec26
(c) cos26 (d) cot26

G



3% 437X

68. Given the function f(x) = , then f(x +y) + f(x -y) = ...
(a) f(x) + f(y) (b) f(x) f(y)
f(x)
© Ty (d) 2 F(x) - K(y)
69. The range of the function f(x) = , P
(a) {12} (b) {1,2,3}
(c) {1,2,3,4,5} (d) {1}
70. If f: R—S defined by f(x) = sinx -,/3 cosx + 1 is onto then the interval of
Sis
71. Domain of definition of the function f(x) = 43 5 +Iog10(x3-x) is
-X
(@) (-1,0) U (1,2) U (2,%) (b) (-1,0) U (1,0)
() (-2, 2) (d) (1,2) v (2,0)
-5 .
72. Xil <107 hold if
(@) -10% < x + 1 < 10 (b) -(100001)* < x < (99999)
(©) 1055 <X <1 (d) (99999)* < x < (100001)*
73. A function f : R—R satisfies the equation f(x)f(y)-f(xy) = x +y for all x,y
e R and f(1) > 0, then
(@ f(x) = x + 3 (b) f(x) = Zx + 1
() f(x) = x + 1 (d) f(x) = 3x - 1
. . cosx—1 o :
74. Part of the domain of the function f(x) = 2__ lying in the interval
6 + 35x — 6x°
[-1,6] is
1 5
@[5 3] ®) [%.6]
© [-4 5][F¢] __ @ (- 5]v[F9)
15




75.

76.

7.

78.

79.

80.

81.

82.

Two finite sets have m and n elements respectively The total number of subsets
of first set is 48 more than the total number of subsets of the second set and
f =1, then f(m+n) is

(a) 9 (b) 10 (c) 48 (d) 15

The domain of the function f(X) = cos? (IOgB%) is
(a) [4,12]  (b) [0,3] ©[5.4 (d)[3 12]

are both not

1
The set of all x for which f(x)=1logx-35 and g(x) =
() gﬁf g() \/)(27_16

defined is

(a) [-4,3] (b) [-4.4] (c) [0,3] (d) [0,4]

If f: R>R defined by f(x) = x* + 2 then the value of f-}(83) and f (-2)
respectively are.

(a) ¢, {3,-3} (b) {3.-3}, ¢

(c) {4.-4} ¢ (d) {4,-4}, {2,-2}

The domain of the function f(x) = #*C, , + . P, ,is

(a) {1,2,3} (b) {2,3} (c) {2.3.4} (d) {2,3,4,5}

Let X = {a,b,c,d} then one - one mapping f : X — X such that

f(a) = a, f(b)=b, f(d)=d are given by

() {(a,a), (b,c), (c.d), (d,b)}

(i) {(a:a,), (b,d), (c,c), (d,b)}

(iii) {(a,a), (b,d), (c,b), (d,c)}

(a) only (i) is true (b) (i) & (ii) is true
(c) (i), (ii) and (iii) are true (d) only (iii) is true

If f(x) = cos (log x) then f(x) « f(y) —% (f (%) + f(xy) ) has the value

(a) 1 (b) -1 (c) O (d) 3

The domain of the definition of the function f(x) given by the equation
a+ay=ais ...... (a>1)

@ 0<x<?2 (b) 0 < x < I
(c) - <x <0 (d) -o<x <

{ 16 )




83.

f(x) = max {2-x,2+Xx, 4} xeRis

2—X X>2 2-X -2<x<2
(@) f(x) = { 4 —2<x<2 (b) f(x) = 4 X>2
2+X X<-2 2+X Xx<-=2
2—-X X<-2 2—-X X< =2
(c) f(x) = 4 x>2  (d)f(x) =4 4 —2<x<2
2+X —2<x<2 2 +X X>2
X 2=X
84. The inverse of is
75477
1 1+X 1-x
(®) 2 '0g; 1-x (b) log; 1+x
| - 1 | 1+x
© Og%1+x (d) 5% 775
85. Let f(x) = tan Jm x where m = [P] = greatest integer less then or equal to P
and Principal period of f(x) is =. then
(@ 2<p<3 (b)1<p<2
(c)l<p<2 (d)3<p<4
n2 2
86. The largest interval in which the function f(x) = 3 sin ?—x assumes
values is
33303
(2) [0,33] (b) |57
33 [ _
(c) {O’Tf} (d) 3_*/510}
87. The domain of f(x) = log, [log, [log.x]] is
(a) x> 14 (b) x > 8 (c) x <8 (d x< 4
£ 17 )
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88.

89.

90.

91.

92.

93.

94.

95.

let g(x) = 1+ x - [x] and

-1 x<0
f(x) = 10 x=0
1 x>0

Then for all x, f(g(x)) is equal to
(a) x (b) 1 (c) f(x) (d) g(x)

1
The domain of the function f(x) = \/7 IS
| x| =X

(@) (-o,) (b) (0,0) (€ (=, 0 (d) (-o,o) - {0}
If f(x) = 2x and g is identity function, then
(a) (fog) (x) = g9(x) (b) (gog) (x) = g(x)

(c) (fog) (x) = (g+9) (x)  (d) (fog) (x) = (f+f) (x)
If function f(x) = %—ta (2] (-1<x<1) and g(x) = 3+4x—4x? then the

domain of gof is

@ (L 1 CIESINCIES @ |2]
The range of f(x) = 6 + 3* + 6> + 3> + 2 is subset of.....
(@) [=-2) (b) (-2.3) (c) (6,=) (d) [6,=)
If fis satisfied the condition 2 f(x) + f(1 - x) =x3, x € R then f(x) = .....
X2 +2x-1 X2 +4x-1 X2 +2x-1 3x+l
(@) — (b) (c) (d) =
If function f satisfies the equation 3f(x) +2f (XX+_519] = 10x + 30, x #1 then
f(7)=.......
(@) 8 (b) 4 (c) -8 (d) 11
If [x] is an integer function and {x} = x - [x] then f(x)=| f {X i r} .............
(a) 4 x (b) 2x (c) 4[x] + 100{x} (d) x

{ 18 )




96. g:R—oR, g(x) = 3+ ¥x and f(g(x)) = 2 - Ix + x then f(x) =....
(@ x*-x*+x-5 (b) x® - 9x% + 26x + 22
(c) x* + 9x% - 26x + 5 () x*+x*-x+5
97. Which of the following relation is one-one
(8) R, = {(xy) / ¥+ y*=1, % y R}
() R, ={(x, y)/y=e’/xyeR}
(c) R, ={(xy) /'y =x*-3x+ 3, X, yeR}
(d) None of these
98. If f: R —» R, f(x) = x?+ 1 then f(-2) u f1(17)......

(a) {4} (b) {+1, +4} (c) {4} (d) {1,4}

99. f(x)=sin™ {4-(x—7)*}" then f(x) = ...

(a) (7_5"‘5)()% (b) 7+ (4—sin5x)% (c) 7+ (4+sin5x)% (d) (7+sin5x)%
100. There are three function given in colum -A and its inverse in column - B
Colum-A Colum-B
(1) f)=1-2"" (@) £ =—=
1-x°

(2) f(x)=sin (tan*x) (b) f7(x)=-log, (1-x)

(3) f(x) = 2x + 3 © =223

which one of the following matches is correct ?
@@MA@RB @®B)C

(b) (1) B(2) (C) (3 A

(c) (1) B(2) (A) (3) (C)

d@c@e @B)A




Hint

bN = {bx/x € N} = the set of positive integer multiples of b
cN = {cx/x € N} = the set of positive interger multiples of ¢
. bn N cN = the set of positive integer multiples of bc = bcN [~ b and ¢ are prime]
Hence d = bc
Hence 2M = 2" + 112 is given
= 202MN 1) =24 x 7
=>n=4and2m"-1=7
=n=4and 2™m4 =8
=>n=4andm=7
n(A) = 70 n(B) = 82 n(A N B) = x
n(A U B) = n(A) + n(B) - n(A N B)
= n(A N B) =152 - n(A U B) But n(A U B) <100 so n(A n B) >52
~“N(ANB)<70
L B52<nAnB)<T71
XU {3 4} - {3, 4} = {1, 2, 5, 6} is the smallest set
n(AxB)n (B xA) =n((AnB)x(BnNA))

=n(AnB)-n(BNA)

= 43 x 43

= 432
X={(1,2,7),(@1,3,6),(1,4,5), (2, 3, 5)} element of X which belong to Y are (1,
4, 5) and (2, 3, 5) both so they belongto X n'Y
Suppose x families live in the town
A = {families have scooter}
B = {families have car}

. A_?JO_X B_ﬂ d n(A Bl_@
-N(A) = 700 NB) =750 andn(A U B) =744

U
. n(A U =100

20x
~“nNANB)= 100

L 2% 2000
100

. X = 10000

g



10.
11.

12.

13.

14.

.. both scooter and car have 20 %
Given that tan 6 + sec 6 = /2 sec 6

=sin®=./2-1
now also given that sec 6 - tan 6 = /2 tan 0

=sinf= 1
\/§+1

=sin®=./2-1

LA=B

60

n(c) = n(IUIAij: %(12 x 60) = 36

n ) 4
=nlUB = = —
n(©) (,-1 Jj 18~ 9

2n
:>36ZE:>n:162

A is empty set then n(P(A)) =1

n(A-B) + n(B -A) =n(A) + n(B) - 2n(A N B)
= 8+ 2x + 6x = 2n(A) — 2x (. n(A) = n(B))

= n(A) = 4 + 5x

= n(A-B) =n(A) - n(A nB)
= 4 = 2X

=>X=2

5=2(m)-5

. m=5

n=26)-5

=>n=7

{x/x is a letter of the world LATA} = {L, A. T}

{xIx € Z, X2 <5}y ={-2,-1,0, 1, 2}
. . 3rm 5r
sin 0 = 0, sin > ——1,tan7—1

- {sin 0, sin 37“ tan %ﬂ ={0, -1, 1}
Sy x S, has 20 x 4 = 80 elements
S; x S3 has 20 x 4 = 80 elements
{ 21 )
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No of comman elements = 20 x 2 = 40
. (b and d are two comman elements)
. No of elements of (S; x S,) U (S; x S3) =80 + 80 - 40 = 160 — 40 = 120
15. Figure 1
T

— U

—

“AUB

X
16. If x be the number of news papers then 5 X 80 = 400
~_400x5
X =gy
wx=25

17. x2=1=x=+1 . A={1,1}
Nowx*=1=x=+lorx==i

18. 4x2 + 9y2 — 32x — 54y + 109 < 0
= 4(x2 — 8x) + 9(y2 — 6y) + 109 < 0
= 4(x — 4)2 + 9(y — 3)2 < 36

x—4Y) y—32
:’(3j+(2j§1

B = {(x,y)/(X;‘lj +(y;3) <1,x,yeR}

Suppose (x, y) € A
Lox=3l<1

= -1<x-3<1
= -2<x-4<0
=0<(x-4)2<4

()



2
- y-3) 1
Slmlllarlyos( > ) <4

(x—4j2 (y—sT 4 1 25
+ <—+-=—
3 2 9 4 36

(55

(X, y) e B
S AcB
19. Ifn=1thennd+ (n+1)3+ (N +2)3 =13+ 23+ 33
= 36
=9x4
fn=2m+Mn+1)3+n+23=9x11
fn=3nm+Mn+1)3+n+23=9x24
~ond3+ (n+1)3+ (n+2)3is amultiple of 9
S AcB
20. U={1, 2 3}
-~ PU) ={{1}, {2}, {3}, {1, 2}, {2, 3}, {1, 3}, {1, 2, 3} ¢}
and A = {1, 2}
Now [P(A)]" = {{3}, {2, 3}, {1, 3}, {1, 2, 3}}
21. Here n(A) > n(B)
=n(A)-nB) >0
= n(A) - n(B) < n(A -B) <n(A)
—=2<n(A-B)<6
. minimum value of n(A — B) is 2
22. Here An B = {x € R/f(x) =0 and g(x) = 0}
={x e R| (x) + g%(x) = 0}
23. We know that n([(AxB) " (BNA)]=[N(ANB)2 =[2]2=4
{ 23 )



24,

25.

26.

217.

28.

— A

;grc:a-ﬁ)— A3

> . %Url__b ]()’BUL

P ~(P D) = AN

X2 + 9y2 = 144 jqy

o Ay 57
X’ y’ )
- 4+ = = 1 L
T 144 " 16 ﬁz %\ \
2
x2 +y2 =25 7T - Jse”
75 _
. clearly A n B contains four points

We know that Au (B nB') = A
A'UAUBNB))=A'UA=N

(AP U IA-COC-A) {Tea-ny0 (- U Ce-n2]

(AUBUC)N (ANB'NC')' NC’
-(AUBUC)N(A'UBUC)NC!
=[(AnAjUEBUC)] NC
=[pU(BUC)NC =(BUC)NC"

Py




29.

30.

31.

32.
33.

34.

35.

36.

=(BNC")U(CNC)

=(BNC)U¢

=BNC
y=eXandy =eX
S eXzeX=eX=1
=2x=0=x=0
Ly=e0=1
-. Aand B meet at (0, 1)
Hence AN B = ¢
X2 -6x+5=0
“x=5x=1
. A={1, 5}
LA =(,5)
Since R is reflexive relation on A
. (a,a) e RforallaeA

Fi¢ {%
na

N

/ori)

The minimum number of ordered pair inRisn .. m=>n

R ={(2, 2), (3, 5), (4, 10), (5, 17), (6, 25)}

(i) x < x (. every set is a subset of it self Reflexivity is trues)
(i) Ifxcyandy cxthenx =y .. Antisymmetric hold

(ilf) x ¢y, y € z = x < z Transitivity hold

X2 +y2=9 x=,9-y*

R ={(0, 3), (0, -3), 3, 0), (-3, 0)}
. Domain ={-3, 0, 3}

. Range = {-3, 0, 3}

T is an equivalence relation

S={1, 2} (1,1 eS

. Sis not reflexive

Here A= {2, 4, 6} and B = {2, 3, 5}
. A x B contains 3 x 3 =9 elements

. No of relations = 29
{ 25 )
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(X, x) € R for x e W = R is reflexive Let (x,yY) e R = (y,X) € R

[ x, y have at least one letter in common]

= R is symmetric

But R is not transitive

(*- X=MITESH, Y = MUMBAI, Z =NAYAN Then (x,y) € R, (y, 2) € R but (X, 2)
¢ R)

R is reflexive if (a, a), (b, b), (c,¢c) e R

If (b,a) , (c, b) € R, then R is symmetric

Now if (c, a), (a, ¢) R then R is transitive

R is Reflexive

Now (a, b) R (c, d) and (c, d) R (e, )

—a+d=b+c,c+t+f=d+e

addinga+d+c+f=b+c+d+e

—a+f=Db+e

= (a,b)R(e,f)

= R is transitive

aR;a<|al=1la .. Ris Reflexive

aR; b < [al = |b| < |b| = |a| < bR; a

. Ry is symmetric

aR; b and bRy ¢ = |a| = |b| and |b| = |c]

= la| =|c] = aR; ¢

. R is transitive

R={(X, y)|x yelx?+y2<4}

={(0,0), (0, -1), (0, 1), (0, -2), ... (-2, 0)}

-. Domain of R = {-2, -1, 0, 1, 2}

R is Reflexive and transitive

Here 6 is a multiple of 2 but 2 is not a multiple of 6.

. R is not symmetric

Xy)eS=>x2y= y<x=(y,X) ¢ S

S is Relflexive and symmetric

Now (x,y) € S, (y,z) € S

=xy>0,yz>0

=Xy (y2=z0

= xy?z > 0

=x2>0 (. y2> 0)

= (X,2) €S

g



45.

46.

47.
48.
49.

If we take

S={(1, 1), (2, 2), (3, 3),(1,2),(2 1)} and
S={11,22,673.(12,(21),(13),6 1 (23 G 2}

then S and s' are equivalence relation

02+12=1and 02+ (-1)2=1=(0,1) € S;and (0, -1) € S,

~. Sy s not function.

n is a factor of m but not necessary m is a factor of n so R is not symmetric
(1,2) € Rbut (1, 2) ¢ (a) or (b) or (c)

If x =8 -2y then R = {(2, 3), (4, 2), (6, 1)}

50. Suppose x =tan 0, x € (-1,1) = 0 € (%f%j
9 2X 2tan0 ]
- tan™ X = 6 now 1+x%2 ~ 1+tanzg -5 20
- T - T
0 e 217 20 € TR ERRES 1)
. f(x) = sin~1 (sin 20)
= 20 (by(1))
4 (j Ej
C (X) c 2 12
51. Let f(x) = agx" + apx" 1 + ... +a,q X+ a,
be a polynomial of degree n.
since f(x) -f( %)= f) + (%)

h n n-1 -1 Bo &, TS B
we have [aox + ayX +..ota,; X+ an] o F ot T x
:aox”+a1x”—1+...+an_1x+an+$;+ ?1_1 b+ 2y g

X X X
comparing co-efficient to like power of x
we have a, =landa,;=a,,=a,3=..=a, =0
Also ay? = a,2
“. a02 =
nag=*x1
£ 27 )




52.

53.

54.

55.

56.

S7.

fx) =x"+ 1orfx) =x" +1

If f(x) =x"+ 1thenf(3) =3"+1=28=>n=3
If f(x) = —x" + 1 then f(3) = -3"+ 1 = 3" = -27
which is not possible

L) =x3+ 1

S f@) =43 +1=65
X*+34x - 71 _

Let e iax—7 Y

=x3(1-y)+2(17 -y)x+ (7y-71) =0
L A>0

= y-9F-5=<0
=y<9ory=>=5

Now take x =0 =y

then f(0) = f(0)f(0) — f(3)(3)
1= (1)@Q) - (f(3))2

L fB)=0.. .. .. (1)

f(6 — x) =f(3 - (x — 3))

= f(3)f(x — 3) — f(0)f(X)

= —f(x) by (1)

X o x
09 = 5 g = 10015 ]

- A(f(f09)) = 1(x) = 5 )i 1

X
v (fofof oo f iy ) (X) = 1

1 X 0if1<x <800
—t— | =
5 1000 1if 800 < x <999

.. the value of the given expression = 200
f(2x + 3y, 2x — 3y) = 24xy = (2x + 3y)2 — (2x — 3y)?
f(X’ y) = X2 - y2

ril f(r) = f(1) + f(2) + ... + f(n)

= f(1) + (f(1) + f(1)) + (f(2) + f(1)) + (f(3) + (1)) + ... + (f(n — 1) + (1))

{ 28 )



58.

59.

60.

61.

= f(1) + 2f(1) + 3f(1) + 4f(2) + ... + nf(2)
=f(1) A +2+3..n)

2 n(n+1) ( 1) = /)

1 X X+1

2X X (x —1) (x +1)x
3X(x—=1) x(x-1)(x—2) x(x=-1(x +1)

C13(-1);Cy(-1)

=0
Let f(x) = y = 2x(x1)
= log, y = x(x — 1) log,2
= x2 - x = log,y

1y¢_ 1+4log,y
= ( j T4

J 1+4log,y

2

s FI() = 1+, 1+ 4log,x

2

:>f_1(x):1+«/1+4|092>< (Flx) 1)

2

x=>
= —2_

If [X] is greatest integer then x — [X] = a

Where p and q are positive integersand p<gqsop+p<p+q

= P <
pP+d

1
2

Y 1
f(x) = 0+ q < 3
f(—x) = sec (-x) + tan (-x)
= sec X — tan x
= — f(x)
.. T is neither odd function nor an even function.
g(-x) = —-g(x) .. g is an odd function.

{ 29 )



62.

63.

64.

65.

66.

67.

logy 3 (x — 1) < 0 for x > 2 also —x2 + 2x + 8 > 0
if and only if x € (-2, 4), Hence the domain of the given function is (2, 4)

_ (sina)(x)
f(X) - X+1
xsina
= fof (x) =

X(sina+1)+1
but fof(x) = x is given
X sin’a,
" x(sina+1)+1

X

L(sina+1l)x(Sina-1-x)=0
wsinae=-lorx=0orsina=1+Xx
but f(x) = 0, f{x) = I(x) .. sina=-1
fog(x) = f(g(x)) = f(x3 +5) = 2x3 + 7
nowy =2x3 + 7

|cos x| + cos x >0 = cos x>0

= 2n E<x<2n +E
TT T

(4n-1n <y < (4n+1) =
2 2

2
. . T . T
f(X) =sin’x + (smx cos +COSXsin 5) + COSX

VR

T . . T
COSX COS— —SIn X sin —
3 3

s'nx]

. 2
—sinx+| X 4 ﬁcosx +cosx| 22X .
2 2 2

N[ &

—Esin2x+§coszx—E
4 4 T4

1-x
We know that if f(x) = 14x then fof(x) = x

< 30 )



68.

69.

70.

71.

72.

R R I
2 2

1(3+37* )3 +37 1
=217 > = - 109y

5-x)!
5-x Px1 = (5 2x)!
Now5-x>0,x-1>0and5-x>x-1
= X<5 x>1,x<3
~x=1,2 3

We have f(x) = sin x — /3 cos x + 1

=2| sin x.i—cosxﬁ +1
2 2

= Zsin(x —£]+1
3

f is define when(x =2)and x3 — x > 0

fx +y) +f(x -y) =

ie.x(x2-1)>0=>x>0andx2>1orx<0and x2-1<0

=x>0andx>1lorx<O0andx>-1
. Domain of f = (-1, 0) U (1, 2) U (2, »)

< 10

X+1

XxX+1-1
X+1

= < 10~

:>1—10—5<X <1+10°

+1

100000 100000
99999 ~ * 100001

-1 1
= 100001 = * < 99999
— — (100001)~! < x < (99999)-1

=

{ 31 )

N/



73.

74.

75.

76.

77.

78.

79.

Taking x =y = 1 we get

f()f(1) -f(1) =1+1=f1)2-f1)-2=0
=f1)=2 (- f(1) >0)

Taking y = 1 we get

fOO)f(1) —f(x) =x +1 = 2f(x) - f(x) = x + 1
s fx) = f(x + 1)

1 1
cosxza,(6—x)(1+6x)>00rcosxs§,(6—x).(1+6x)<0

e

2M = 2" + 48

=20 (2" -1)=24x3

= 24 (2mn _ 1) =3

since 3 is a prime number = n =4
=>m=6

<1

X
-1 < log, 2

X
= —log3 < log 2 <log 3

IA

= <3

X
4

IA

= X <12

Wl wlk

f is not defined for -4 < x < 3 and g is not defined for x2 — 16 < 0
i.e. f and g are not defined on [-4, 3]

f(x):x4+2:y:>x:(y_2)%

= f1(x) = (x—z)%

= f1(83) = (81)% =+3 and f1(-2)= (4)% =¢
21-x>0,3x-1>0,21-x>3x-1 and
25-3x>0,5x-3>0,25-3x >5x -3
L3 T

5 "2
Hence domain of f = {1, 2, 3}

{ 32 )



80.

81.

82.

83.

84.

85.

86.

There ares three posibility

() (a a), (b, ¢), (c, d), (d, b)

(i) (a, @), (b, d), (c, c), (d, b)
(iii) (a, @), (b, d), (c, d), (d, ¢)

cos (log x) x cos (log y)_%licos(log(§]+COS(|Og(XY))H

(*- cos (X —y) =cos x cos y + sin x sin y), (cos (x +y) = cos X oS y — sin X sin

y)
a¥ = a — a* > as expotenial function a¥ is always positive

a¥<a
=>Xx<1l=1xe(-w1)
Case : 1 x<—2 then —x>2 = 2-x>4, 2—-X>2+X
(. 2+x<0)
somax {2-X,2+X,4}=2-X
Case:2 92-x<2then2>-x>-2=-2<-x<2
=0<2-x<4

Now —2<x<2 =>0<2+x<4

Somax {2-x,2+x,4} is 4
Case:3
Now X >2 = X+2 > 2+2

= X+2>4
Now x> 2 = —-x<-2=2-x<0

somax 2-X,2+X,4} is 2+X

=T y+1 1 y+1

—_ x - 2 & _ - A

takey = 75 = 79 = -y = X753 log 1—y
T

Principal period of f(x) = ﬁ but period of f(x) is =

T

'.ﬁ:nzlzﬁ:m:l

S [pl=1=>1<p<2

. n 2
Function f(x) = 3SIn {\/g—xz}given f is defined only if % -x2>0

{ 33 )
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87.

88.

89.

90.

91.

92.

93.

94.

2
T
2 o =
= X <
9

wla

= | x| <

a

since f(

o

2

N | W

j:Of(O):3sin%:

J3

|

The domain of f(x) = logs [logg[logg X]] is defined if logg [logg X] > 0
= logg x > 60
= Xx>8

g(x) =1+ x—[x] =1+ {x} where {x} is fractional part of x > 0 Hence f(g(x)) =

1

for xeR

For Df, x| = x>0 =[x >x 1e. x<|[|

Which is true if x <0 Ds = (-0, 0)

(fog)(x) = 2[g(x)] and (g + 9)(x) = 2[g(x)]

- fog(x) = (9 + 9)(x)

since domain of f and domain of composite function gof are same (-1, 1)

1 1
f(xX) = 6X+ 3+ 6X+3X+2= (6X+6—X]+(3X+3—X]+2

lax 1 « 1

=2+2+2=6

Here 2f(x) + f(1 = X) =x2 oo )

Now put 1 — x in place of x we get

AL-x) +f) = (L -%2 @)
2 2% ~1

multiplying (1) and (2) we get f(x) = %

59
Here 3f(x) + 2f ()():—_1]:10)”30 ......... (1)

Now put X = 7 and x = 11 we get two equation and solved them we get f (7) = 4

{ 34 )



95.

96.

97.

98.

99.

100. Y =sin (tan7'x) = y =sin (sm‘1 ] =
» ( ) 1+ X V1+x?

1020 X +r
Here f(x) = [x] + 100
100

1
=X+ g & (X+D=DI-1) (1)

=[xX]+x-[x] {ﬁﬁlzl} = X

f(3+3x) =2 -3/x +xnow take 3 + ¥x =y
then x = (y = 3)3 and 3/x =y -3
Lfy)=2-(-3) +(y-33°
for (0, 1), (0- 1) R4 is not one-one
for (1, e), (-1, &) R, is not one-one
for (0, 3), (3, 3) R3 is not one-one
Here f1(-2) = {x € R | f(x) = -2}
={xeR|x2+1=-2}=0¢
-1(17) = {x e R | f(x) = 17}
={x € R | x2 = 16}
={x 4}

1
suppose y = sin™L {4 — (x — 7)3}5
4 —sinPy=(x-7)3

1
X =T F (4-sin® x)3

L (x)=7 +(4—sin5x)%
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Unit - 2
Complex Numbers
Important Points

Complex number : A number of formx + iy where x, y e Rand j=+/—1 us called acomplex number.

A complex number may also be defined as an order pair z=(x,y) of real number

z=X+iy=(X,y)
—  i=+/—1 iscalled animaginary number
—  i*=-1, i’=-i, i'=1

. 1
- I=—

i

- Jmaxy-b  =ivaxivb =—ab
—  Set of complex number is denoted by C

NcZcQcRcC

—  Z=X+Iy
x is called real part of z = Re(z)
y is called imaginary part of z = Im(z)
z=x+iy=Re(z) +ilm(z)
Ifx=0, y=0 thenz =iy (Purely imaginary)
If x=0,y=0thenz=x (Purelyreal)
z,=z, lLe.x iy =X,+iy, & X =X,, Y=Y,
Algebra of complex numbers :
Letz =x +iy andz,=X, +iy, be two complex numbers, X,,y, X,, Y, €R then
(1) z,+7,=(x +x) +i(y, +,)
(2)7,-2,= (X, - %) +i(y, - ¥,)
(3) 2122: (X1X2 - ylyz) + I(X1y2 + Xzyl)
i _ XX +tYiY, +i XY — XY,

- 2 2 2 2
ZZ X2 + y2 X2 + y2

L

(4) , X2 4+y220

—  Conjugate of complex number.
conjugate of complex number z=a + ib is defined as z=a—ib
properties : Letz=x+1y

) (2)=2
(1) 2=7 < y=0

G



(1)
)
)
(4)
()
(6)
(7)

(8)
©)

(M) z=—z < x=0
(IV) z+2 = 2Re(z), z-7 = 2Im(z)
V) z,+7,=2,+2,

(V1) 4,2,=12,17,

z) 2/
Vi |7, L %#0

(VI If z=F (z,) then E:f(z_l)

(1X) (Z”)z(Z)
(X) ZlZ"‘ Z; Z_1 =2 Re(z_122) =2 Re(le)
modulus (absolute value) of complex number. Ifz = x + iy be complex number then its modulus

denoted by |z|or r defined as r =[z|=y/x* +y’?

properties :
letz, =x +1ly ,z, =X, +iy,betwo
complex numbers, then

720
=0 > 2=0
=[] =I-4 -]
22l

—|z|<Re(z)<|z| and —|z|<Im(z)<[7]

7" = |z|n
2.2,| = |z,][z,)|
z ﬁ/

Zz |ZZ|

|zl+22| < |zl|+ |22|

10) |z,-2,| > [z|~ |z,

(11) |21"’Zz|2 = |21

(12) |Zl_22|2 = |21

|2 + |22|2 + 2Re(zlz)
|2

+z,| -2 Re(zlz)

< 38 )




13) |z.+2,| +jz,-2,[ = 2(|zl|2 +|22|2)

— Ifz=x+iyisanon zero complex number, which is represented by p(x,y) in the argand plane

- canti s
'[ Plz= xti¥): POLY )
b
o
C LY
] 3 m T2 M- aeey s

- |z=r=op=yx*+y?

—  Argument (Amplitude) of z is the angle, which is op makes with the +ve direction of x-axis. It is
denoted by arg(z) (or Amp(z)) i.e. 9 =arg(z)

— (i) P(z=x+iy)=P(x,y) liesin I*guadrantthen g=arg(z) = tan*% (x>0,y>0)
(ii) P(z = x+iy) = P(x,y) liesin 11" guadrant then  =arg(z) = m=—tan™* %x‘ (x<0,y>0)

(iii) P(z = x + iy) = P(x,y) lies in 111" guadrant then ¢ =arg(z) = —n+tan™ (%) (x<0,y<0)
(iv) P(z=x+iy) =P(x,y) lies in IV"guadrant then ¢ = arg(z) = - tan? (%)(X>0, y<0)

If 9 isprincipal argument ofz then 6 (—n, 7]
—  Properties ofarguments :
(1) arg(z,z,) =arg (z)) +arg (z,)

()19 C—] - arg(z,)-arg(2,)

(3)arg ( % ) =2arg(z) =arg(z?)
(4)arg (z")=nargz
(5) argz =-arg (2)
ZZ Zl
(6) If 9 (z_]:e then arg (Z—)ZZ‘(’T =0 kez

2

< 39 )
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Polar form of a complex number :
Let z=x+ iy be acomplex number represented by the point P(x,y) in Argand plane From figure

3
&f"f’”’d
play)
Y
L ¢ I N .
o) s ™ X~ oaad
o

OP=r= |z|:\/m

OM =x,PM=yand m < XOP =60 thenz=x +iy

z =r(cosO+isin0). Thisformofzis called polar or trigonometric form.
Z=X+iy=r(cos6+isin0)

X=rcos0, y=rsin@ 0e (-m,m]

Z=x+1y

=rcosO+irsin® = e'® iscalled exponential form ofa complex number z
DE-MOIVER'S THEOREM :

+ Ifnisaninteger, then (cos0-+isin )" = cosnb-+isinnd

+ Ifnis not an integer, then cosno +isin nd is one of the value of (cos0 +isin )’

Euler's Theorem: e =cos0 +isin 0
Logarithm of complex number z =x + iy

1 S
* log (X + iy) = Elog(x2+y2)+|tan 1(%),x¢0

i.e.logz =log |z| + iarg (z)
* |Og(ly): Iogy+i%

% 1= cosW2+isin%:ei%
i— T
|Ogl—|A

log (log i) =log i+ log (%) = ig+log(%)

Roots of Unity :
x cube root of unity

z=31

~28-1=0

Sy



s (z-1) (2 +z+1)=0

721 7= ~1++/3i 2= ~1-43i
2 2
take W = _1+2\/§| then w? = _1_2\/5'

. The cube roots of unity are 1, w, w?
x Properties :

(i1l+w+w?=0

(iyws=1

(iii) Wi =1, wilzw, w2 = w2

. _ —\2
(iv) wi=w, (W) =W
(v) ifa+bw+cw?=0, thena=b=c, a,b,ceR

—  Square root of complex number :
Let z = x +iy be complex number then

zl+x . (|lz]-x

f*w |2 +'\/| |2 } fory>0
z|+x . [|z]-x

=t > "W o fory<0

—  Geometry of complex numbers :
(1) Distanceformula:
IfP(z,) & Q(z,) be two distinct points inargand plane then

PQ=|z,-7,|
(2) Threepoints P(z)), Q(z,) & R(z,) are collinear if there exists a relation az +bz,+cz,= 0 (a,b,ceR ),
suchthata+b+c=0

(3) Equation of straight line :
Equation of line through P(z,) & Q(z,) is given by

z-1, -2,

Y4
Z,-17) Z,—2,

z z 1
OR z, z, 1]=0
z, z, 1

(4)  The equation of perpendicular bisector of the line segmnet joining P(z,) & Q(Z,) is

(22 )v2(2-2) = o - foof

{ 41 )
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(6)
(7)

Equation ofacircle :

+ equation of circle with center z and radiusr is |z - zl| =r

H=k replesents a st. line ifk =1, and represents acircle if i -1

- 2 2 . . 1 2
« Theequation [z—z,|" +|z—z,| =k represent circle if k> E|Zl -2,
x 1fA(z,) &B(z,) are and points of diameter than equ. of circle is

(z—zl)(E—Z)+(z ~2,)(z-2,) =0
+ Equation of the circle passing through three points A(z,), B(z,), C(z,) is

z-72, \z,-1, z-2, \ z,-1,

« Iffour points A(z,), B(z,), C(z,), D(z,) are concyclic then

2,2 || 43—244 | .
2.2, \ 2,2, is purely real

If |z—z,|+|z—2,|=2a, where 2a>|z, - z,| then z describes an ellipse with fociz, and z,, a e R

If |z—2z,|-|z—z,|=2a, where 2a<|z, —z,| thenz describes a hyperbolawith fociz, & z,, a e R
Multiplicative Inverse of a non-zero complex number
letz=a+ib=(ab) #0then

z‘l—l— a i b
z a*+b® a*+b’®

)



Question Bank

If z = x+iy, X,y ¢ R and 3x+(3x-y) i=4-6 ithenz =

4 4 4 4
(a)§+|10 (b)§-|10 (c)§+|10 (d)g-llO

2

) 1 25
Evahate {'19 + (Tj }

(a) 4 (b) -4 (©)5 (d)-5
R L L L I
(a) -1 (b) 0
(d) None
. 1 . Y
The expresion of comlex mmber — inthe format+ib is
1+ —C0S0 —i sind
Sine +il l—i sine

(@) 2(L+cosy) 2 ®) 2 2(1+coso)

£+i1tang d itang-ii
©3%1313 @ 28513

(+i)x—=2i (2-3i)y+i .
= =

If 31 + 3 then (x,y)
Ifz= 4Lsith Z'=

R

E z 1 b __ﬂ_zi __11+£i d E+£i
@ % " O % ©) % %5 @ %5 %5
Ifz=x+yiand I3zl = Iz-4l then X* + y* + X =
(@)1 (b) -1
(d) -2
It z be a complex number an ol 1 z+3 | < 8 Then the value of | z-2 | lies in
If the cube roots of unity are 1,w,w?then 1+w+w? =
(@1 (b) 0 (c)-1 (d)w

©1

(d) (-3,-1)

(€) 2

(d) [-13,2]

43 )



10.

11.

12.

13

14

15.

16.

17.

18.

The complex numbers sinx + i cos 2 x and cos x - i sin 2 x are conjugate of each other for

1
@ x=km, kez (b)x=0 ) x=(k+ E) n,kez (d)no value of x

2

p

1 X,y
Ifz=x-iyand z® =p+iqthen P_4d _
+q°

(a) 2 (b) -1 ©1 (d)-2
Let z, w be complex mumbers such that 7+jyw=0 and Arg (zw) = z then Arg (z) =
3r V4 T 5t
@ (b) > © 7 (d)
If w=—2Z2 —and |w|=1 then z lies on
.1
3
(a) circle (b) an ellipse (c) Parabola (d) a straight line

It 22+ z + 1 =0 where z is a complex mumber, then the value of

1 2 1 2 1 2 1 2
(Z +—) +(ZZ+—2) +(Z3+—3) e +(ZG+—6) is
YA YA Z Z

(2) 18 (b) 54 ) 6 (d) 12

If |z- 4/z | = 2 then the maximum value of |z] is

@ V5 +1 (b) 2 © 2.2 @) V3+1
1+2i L.

If . =r(cose +ising), then

(8) r=L= (gj ()r=V/5,0=tan™ Gj

43 (3
(C)r =1,¢= tan (Zj (d) r=2,0 = tan (Zj

The small positive integer 'n' for which (1+i)*"= (1-i)*is

(@4 (b) 8 (c)2 (d) 12
Ifz,, z, are complex mumbersand | z+z,| =z, | + |z, | then
(@arg(z,)+arg(z,) =0 (b)arg (z, z,) =0
(c)arg(z,) =arg (z,) (d) None of these

{ 44 )



19.  The number of complex numbers z suchthat |z -||=|z+1|=|z-i]|equal
@0 (b) 1 (©)2 (d)
20. Let a,p be real and z be a complex mumber if 2 + .z + p = 0 has two distinct roots on the line
Re(z) = 1 then it is necessary that
@ p@ (-1, 0) (O)[p[=1
©p@AR) (d) p @0.1)
21, Ifz=cos ——isin Zthenz?—z+1=
3 3
(@)-2i (b) 2 (©0 (d) -2
22. (1+i)(2+a)+(2+3)@B+)=x+1iy,x,x y@Randx=ythena=
@5 (b) -4 (c)-5 (d)4
. . 4, —7 +1 —
23. Ifz =2-iand z,= 1+ithen 2,42, +1
5 3 4 5
@) \E (b) \E © \E @ \E
24.  The principal argument of - 2./3- 2j is
-5 57 -2 2r
@ —~ (0) - © — (d
25.  If x>1 then the squareroots of 1 - /,2 _1iis
x+1 . [x-1 x+1 . [x-1
| [— =i, — | J— i [—
(@) (\/ AL ] (b) (\/ , T ]
x=1 . [x+1 x=1 . [x+1
| [— i, — | J— i, [—
(© (\/2 \/2] (d) (\/ZJW/Z]
26. If 1, wand w? are cube root of 1 then (1-w) (1-w?) (1-w*) (1-w?®) =
(a) 16 ()8 (©9 (d) 64
27. W= 1is cube root of 1 and (1+w?)" = (1+w*)"then the smallest positive value of n is
(@) 2 (b) 3 (©5 (d)6
28. If|7=1landws= Z—‘i (z -1) then Re (W) =
Z+
1 1 J2
(@0 (b) 2+ (© z2+17 (d) 2 +1]
{ 45 )
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29.

30.

31.

32.

33.

34.

35.

2
If z=-1 then arg (23] =

L A L @ =2
3’ 33 3 en
If Z=cos 47ﬂ+ i sin 47ﬂ then Re (z+22+2°) =
(@) cos z (b) COSZ—TE (c) cos z d) cosir
3 3 6 6
1+cos * +isin © N
12 12 | _
1+cos * —isin ©
12 12
1
(a)-1 (b)1 ()0 (d 5
{-8+843i =
@) J_r<1+\/§i) (b) J_r<2+2\/§i)
© J_r(\/§+i) (d) J_r(2—2\/§i)

Z—i
If Z is complex mumber Then the locus of the point Z satisfying arg (ﬁj =-lIsa____

(a) Circle with center (-1,0) and radius ./,
(b) Circle with center (0,0) and radius ./,
() Circle with center (0,1) and radius ./,

(d) Circle with center (1,1) and radius ./,

The area of the triangle in the Argand diagram formed by the Complex number z, izand z + iz is
NEI:

(0 -1

1 3
@ |2 © Sl @ o

Let z, and z, be two roots of equation z> + az + b = 0. Z is complex number. Assume that origin,
z, and z, form an equilateral triangle then

(@a*=2b (b) a2=3b (c) a2=4b (d) a’=b

(%6



36.

37.

38.

39.

40.

41.

42.

43.

(@1 (b) w. w? (c)w (d) w?
. . . a c

Ifa=cosq +isin g,b=cosp +isin B c=cosy +isiny and B+E+5:1
thencos (a-p) +cos(B-y)+cos(y-a)=

3 b 3 0 dy1
@ > 0 © @
The value of (-i) @ =

_z o = = 5 =
@~ ®) 5 © ¢ 2 @ o2
If cube root of unity are 1,w,w? then the roots of the equation (x -1)* + 8 = 0 are
(a) -1,-1,-1 (b) -1,-1+2w, -1-2w?
(c) -1,1+2w, 1+2w? (d) -1, 1-2w, -1-2w?

-1+ \/§i

If f(X) = 4x° + 5x* -8x® +5x? 4x -34i and f 5 = a+ib then a:b=
(@2 (b) -2 (c) 17 (d) -17
If z= cosg +i sin @ then arg (z°+z) =

30 b 6 d)3
@ ®) 0 © ()30
Ifx=atb, y=acc+bp and z =ap +ba, Where o, B 1 are cube roots of unity, then
Xyz=___
(a) 2 (a° + b°) (b) 2 (& - b?)
(c)a*+b? (d) a- b?

(c0s20 —isin26)’ (cos36 +isin36) ™
(cos 46 —isin46 ) (cos50 +isin50)°

(@) cos 339 +isin339 (b) cos 339 -isin339
(c)cos479 +isind7g (d)cos479 -isin4d79

)



44,

45.

z b = 2 5 2%

@ 3 0) © @ 5
46.  If the imaginary part of - J: 1 is -2 then the locus of the point representing Z in the

complex plane is

(@) acircle (b) a straight line (c) aparabola  (d) anellipse
47.  The inequality |z — 4| < |z — 2| represent the region given by

(@) Re(z) >0 (b) Re (z) <o (c)Re (2) >2 (d) Re (z) >3
48. The equation |z —i|+|z+i| =k represents an ellipse if K=

@1 (b) 2 (c) 4 (d)-1

/A
49. Let Z be complex number with modulus 2 and argument ?then z=
i ~1+i/3 i -1- |\/_
@3 O O3 @
61 -3 1
s0. 1f|4 3 = x+iy then
20 3 i

(@) x=3,y=1 (b) x=1, y=3 (c) x=0, y=3 (d) x=0, y=0
51.  Ifzisacomplex number satisfying |z —i Re(z)| =|z — Im(z)| then Z lies on

(@y=x (b) y=-x (€ y=x+l (d)y=-x+1

{ 48 )

1+7i )
IfZ= > then the polar form of z is

(2-1)
(a) f(cos—ﬂsm—j (b) ﬁ(cos%ﬂsin%)
© f(cos—+|3|n—j (d ﬁ(cos%ﬂsin%j
(\/g”)m

For any integer n, arg ( \/—)4 =
1-iv3

N—



52.

53.

54.

55.

56.

57,

58.

59.

1 1 1

2 .2
If w is one of the cube root of 1 other than 1 then 1 —1-w" w -

1 w? w?

(@) 3w (b) 3w (w-1) (c) 3w? (d) 3w (1-w)
Ifz=x+1y, x,yeR and | x|+|y|<k|z|thenk =
@1 () 2 © V3 () Ja

2r 2« _ )
If a=cos = +isin = then the quadratic equation whose roots are oc =a+a*+a*andp =
ad+a’+a® is
(a) x2-x+2 (b) x?*+x-2 (c) x*-x-2 (d) x?+x+2

If z, iz and z+iz are the vertices of a triangle whose area is 2 units then the value of || is

(@4 (b) 2 (c) -2 (d) None of these

V4
A(z,), B (z,) and C(z,) are vertices of A ABC wherem ,/C = > and AC=BC, z,z,z, are

T T2r T3

complex number if (z; —z, )2 =k (z1—123) (z3—123) thenK =

(@1 (b) 2 (c)4 (d) non of these
T T
Ifx =cos 2—n +isin 2—n then X, X, X,....... 0 =
(@)-i (b) -1 ©i a1
Ifz,z,z arecomplexnumberssuchthat‘Z ‘Z‘Z ‘Z‘Z ‘Z i+i+i =1 then
1 3 1 2 3 Zl 22 23
‘Zl + 22 + 23‘ s
(@) =1 (b <1 (c)>1 (d)=3
o 2n-1
Let Z = cosg+ i sing then the value of Y. Im (Z ) at 9=20is
n=1
a) b) — o c ) d )
@ sin2¢ (b) 3sin2° © 2sin2° @ 4sin2°

< 49 )



60.

61.

62.

63.

64.

3+2isin@

LetjZ= mand Z=7theng =
@) (2k+1) % kez (b) 2k, k e 2
© km,k ez (d) None

For complex numbers z,,z,f |z7| =12 and |z, —3— 4i|=5 then the minimum value of |z — zy| is
@ao (b) 2 (7 (d) 17

Let z=x+iy be a comlpex number, where x,y are integers Then the area of the rectangle whose
vertices are the roots of the equatiozz® + zz * = 350 is

(a) 48 (b) 32 (c) 40 (d) 80

If a,b,c are integers, not all equal, and w is a cube root of unity (wz 1) Then the minimum value

of ‘a+bw+ cwz‘ is

@0 (b) 1

3
© g

1
@5

21 —13 _1—i\/§

The complex numbers z,,z,and z,satistying are the vertices of a triangle which

Zy — I3 2
is
(a) of area zero (b) right angled isosceles
(c) equilateral (d) obtuse-angle isosceles

0



Hints

1. Ans:(a)
Z=x+iyand 3x+ (3x-y)i=4- 6i
3X = 4, 3Xy = 6

.'.z:£+i10
3
. . 1 .
2. H|nt:-|2:-1,?=—l

. . 1 .
3. Hint :- i#=-1, ?Z—I
4.  Ans:(c)

1
Z=
1+cosO—isin®

_ 1+cosO+isin®
(1+cos 0)* + sin” 6

2 c0329+i 2 sing cos9
2 2 2

- 2.2c08 Y
2
0
tan —
=1.."2
2 2
5 Ans:(b)
(I+i)x—=2i (2-3i)y+i i
+ =
3+i 3—1i
(4x+9y-3)+i(2x-7y-3) =0+101i
~4xX+9y-3=0 ) ,
2X—Ty—3=10 Solving the Equation
X=3,y=-1
L (6Y)=(3.-1)
6. Ans: (3
11+271 11 27.
Z= - —+—I
34 34 34

8



2= :21/34 2 i 3%4 2
(a) +(Fag)  (a) +(%20)
11 27,
" 25 25
7. Ans:(c)
Z=X+1iy, 32| =|z -4

- [3x+i3y|=|x—4+iy|
XY Z 2
8. Ans: (b)

z+3/<8

~|z-2| =|z+3-5|
<|z+3]+|-5|
<8+5
<13

now |z—-2/=[5-(z-3)

()

>[5|~[z-3
>5-8
>3
but |z+3/<8
n-11<z<5andz=2 - [z-2=0
- least value of [z—2| is O
.0<|z-2/<13
9. Ans: (b)
Iet Z:%/i
%=1 - 28-1=0
-1y @Z+rz+1)=0
—1++/3i ,_ ~1-43i
2 2
z=1 =w = w2
1, W, W2are given roots

n1=lz=

{ 52 )




—1+«/§+ ~1-3i

SlrwHw? =1+
2 2

=0
10. Ans: (d)
sinx+icos2x and cosx —isin 2x
are complex conjugate of each other
~.Im(z)=0
-.c0s2x=0, sin2x=0
which is not possible
- the value of x does not exist.
11. Ans: (d)

z=x-lyand z%=p+iq
z :(p+iq)3
=p® +(iq)’ +3(p)(ia)(p +iq)
x—iy=(p®-3pg*)-i(g° —3p°q)
~x=p*=3pg*, y=q’-3pq

_-_§:p2_3q2’ X:qz_gpz
p p
Xy
. P9
S =-2
p2+q2
12. Ans: (a)
z+iw=0
z=-iw
Z=1w SW=—iz

. Arg (zw) =m given

o Arg((z)(-iz))=n
s Arg(-iz?) =n
oo Arg (i) +2Arg(z) =n

_7“ +2Arg(z)=m=

- Arg(z)=37,

g



letz=x+1iy

.S
X+ (y-150)

PR +(y—%)2
S 6y=1
~Z lies on line.

14. Ans: (d)
22+7+1=0
S E-)@+1+1)=0
L=l 72+v1=-1

.-_(Z+%)2+(22+%2)2+(23+%S)2+(24+%4)2+(Zs+%s)2+(ze+%6)2
=(2+2°)" + (2 +2)" + (L+1)° + (2 +2°)" +(2° +2)* + (L1+D)°

(P + (2P + 4% (2 + (1P + 4

= 12.
15.  Ans: (a)

T
et
S A
-7 32+y
2

c|7|2<2z|+4

L B-1=0

o |7|? -2 |z|+1<5

(- <5

()




16.

17.

18.

HZ|_1‘S\/§
~5<|7]-1<+5
=5 +1< 7] <5 +1

maximum value of |z | is /541

Ans : (c)
1+2i o
— = rcosO+irsin0
2+1
(@+2i)(2-1)

5 = rcosO+irsin®
-'-%+i% = rcosO+irsin®
r=1r=1

tan 0=/
0=tan(3,)

r=1, eztan-l(%)
Ans : (c)

(1+i)2n :(1+i)2n

which is possible if n = 2
- least positive integer n = 2
Ans : (c)

|2, +2,| = |z,]+|z,]
let z,=r,cos0, +irsin,  |z]=n,
z,=1,c080, +ir,sin6, |z,|=r,
o |z, 2, = (r,cos®, +, c0s0,)’+ (r,sin®, +r,sin 0, )’

= P +1; +2rr,cos(6, -6, )

2, +Zz|2 :(|21|+|22|)2

{ 55 )



19.

20.

21.

LB+ +2nr, €0s(6,-6,) = (1, + 1)

-.cos(0, —0,)=1=cos0

..0,-0,=0
~0,=0,
~oang (z) = arg ()
Ans : (b)
[2=4=lz+1=[z-i

mz=@m=x+w

g (x—) \/(x+1) +ye = \/x2+(y—1)2

~d((xy) (1 )) d((xy) (-1, 0)) =d ((x y), (O,
let A (1, 0), B (-1,0), C (0, 1) and z = p(x, y)

then AP = BP = CP
-, 2 1s circum centre which is unique.

Ans: (c)

7 +oz+p=0, a,peR, zec
letz=x+1ly

Re(z) = 1 (given) LX=1
L1+

let 1 +1iy & 1 - Iy are two distinct roots
product of roots = B
~B=(1+iy)(1-iy)=1+y?
now 1+y*>1  ..p=1

Be(l, oo)
Ans: (c)

1 .
=i

z=(cos™%—isin%) =

N|oo

2
z* =(cosm—isin /)

2n 2
=C0S——isin— = ———
3

. Ans: (b)

(1+) (2+ai) + (2+30) (3+) = x + 1y

1))

g



So(5-a) +1(13+a) = x + 1y

SX =54,y =134
=y given
5. 5-a= 13+ .a=-4
23. Ans: (0)

2,=2-0,7,=1+]

|z, -z, +1] _2-i-1-i+1

Uz tz, i T [2-i+ L]
_|2-2i \/4+
| 3+i |
24. Ans : (3)
let z=—23-2i=x+iy
r= |Z| =
let arg(z) = o, 0 e(-m,n]
cosezi, sinf=—
r r
_2\/§ ) __1
== =
= _\/§<o = _—1<0
2
(n-5)="5%
25. Ans: (3)
z=1-iJx*-1 cJz=x=r
let 6=arg(z)
. B N G|
..cose_%(>0, 3|n6:T<0
LT <0<0 4Pquadrant

l+cose no 1- cose
cos © o= Si 0==
_ /l+%( /
2




26.

27.

28.

B [1+x _ [x-1
2X 2X
.'.\/E:J_r\/F(cos%Hsin%)

|\ B

NEs R
ﬁ(f =

Ans: (c)

1, W, W2, are cube roots of 1

Slrw+w?=0 &We=1

(1T-w)(1-wd)(1-w)(1-we
(1-w)(1-w?)(1-ww)(1-w. (W)

(L-w) (1-w2) (1-w)(1-w)

(1-w2-w+w)?

=32 =9

Ans : (b)

w1 iscube root of 1 - wi=1

(L+w)=(1+wy

ST w= (14w

. 1+W2 n_l | —w n
T = d =] =

w2 )
{oe) il

fn=2 w'=w= =1
n=3 wh=wét=12=1
N=4 w"=W=w, W2 = w? 21
..n=3
Ans: (a)

z-1
|Z|:l and W—m

tz=x+iy |7=1=x"+y*=1

{ 58 )




_ X+iy-1
T ox+iy+1
(x—1)+iy
(x+1)+iy

_ [(x—1)+ iy][(x +1)—iy]

(x+1)% +y?

x?—1-iy(x—1-x-1)+y?
X?+y?+2x+1

_xP+y?-1+i2y
T X2 +y?+142x

29. ANS: (b)
If 2 =-1then 7% _ (_1)% =N
let zl:z% =31
~1+i/3 o 7 ~1-i/3
2 2

1=

S Z,=10r 2 =

If z,=1 ..arg(z,)=argl) =0
1 43

If Zl_7+—| ,arg(z,) = 2/

-1 3.
If Z, = arg(zl):—Z%

arg(Z%) =0, 2%, —2%

30. ANS: ()

(z+2*+2%)+(z+2°+7°)
2

Re(z+2*+2°%) =

< 59 )



1[ , 5 1 1 1}
=—\|Z4+Z +Z +—+—2+—3
Z Z Z

1
:—[26+25+z4+22+z+1]

27°
1 2 3 4 5 6 3
:E[1+z+z +2°+2"+2°+2 —z]
1 1_27 3 -
Z—L } “““ 0
4 . . 4xm
Z=C0S—+I Sin—
7 7

. 2'=cos 4n+isin 4r=1+0=1

- Re(z+72*+7°) :i3 =1,
2z° |1-z

31. ANS: (a)
et z:cos“12+i Sin %2

Z= cos%z—i sin %2

36

1+cos£+i sin1 36
' 12 12 :[1*_5}
1+cos "~ —isin 1+z
12 12

=2* (wz=Y)

36
7T . . T
=|cosS—+ i sin—

( 12 12]
=C€0S 3w +1i Sin 3w
1 +i(0)

-1

< 60 )



ANS : (c)

let z=-8+8\3i=a+ib
~a=-8 b=8/3
|z|:\/64—><4:16

.-.ﬁwlzl;hiﬂzl;a}

= +(4 +i12)
= +(2+12/3)
let w=+z=2+i2J/3=a+ib
a=2b=23
.'.|W|=m=4

2 Az = (3 +i)ans.
ANS : (a)
let z=x+iy

Z—Ii
agr| — |=
also Q(Hi] A

~agr(x +i(y -1)) —arg(x +i(y +1)) =7

stan YT gan YL A

X X

y-1 y+1

-1 X X _T

tan y2—1 —A

1+

X
y-1-y-1 x?
=tan, =1
X x*+y?-1 A




35.

=2X=XA+yP -1
Xy 42x=1

which is a circle with centre (-1, 0) and radius /2
34. ANS:(c)

let z = x+iy

The area of APQR =%|D|

X y
where P=| Y X
X—Yy X+Y
=—(x*+y?)
=—I2f

1, .
- areaof APQR :E|Z|
ANS : (h)
7% +az+b=0, zis complex number
z, z, are roots.

S Z,+2,=-2a 2,2, =D

Hint : z,, z,, z, complex number a triangle formed by z,, z,, z,is and equiletteral then
2 +25+22=22,+2,2,+2,2,

here z, =0

22 +25+0°=22,+0+0
o (2,+2,)-22,2,=272,

. (-a)*—2b=b

a?=3b

)




36. ANS: ()

et 11—
s Z=+-1-z

L Z224+2+1=0
_'Z:—1+i\/§ o ~1-iy/3
2 2
o L=Wor w2
37. ANS: (d)

a=cosa+isina=e"
b=cosp+isinp=e"
c=cosy+isiny =e'"

a b c ) (B (e
LA DR iR gty Gl _q
b c a

= [cos (o —B) +cos(B—v) +cos(y —a)]
+i[sin(o.—B) +sin(B—vy)+sin(y —a)] =1

= cos(a—P)+cos(B—y)+cos(y—a) =1
38. ANS:(c)

let z=—(-i)
~.log z=(-1) log(—i)
= (—i) log(0+i(-1))

= (i) log(cos ¥4 +isin )
~.log z = (~i) log R
~(~i)i(~%4) log e
A
log 2= -7

nZ= e_%

g




39. ANS: (d)
(x-1)°+8=0

(-

x-1 x-1 x-1 )
L——=1lo . . —=wW, — =W
2 -2 -2

aX=-1 x=1-2w, x=1-2w?
- T00tS are -1, 1-2w, 1-2w2
40. ANS: ()

f(X) = 4x° +5x* —8x> +5x* + 4x — 34i

f(_1+\/§i]:a+ib

2
let _1+2\/§| =w awi=1 w+w?=-1
f(_lJr\/g']:f(w)

2

=4w® +5w* —8w?> +5w? + 4w — 34i
a+ib=-17-34i

a:b=(-17):(-34)

a:b=1:2

41. ANS: (c)

Z=Cc0s0+isin0O
~.2=c0s0—isin®

2% =c0s*0-sin0+i 2cosOsin®
5.2 =C0s20+isin 20

2% +2=(cos 20+ cos0) +i(sin 20 —sin )

3 30 0 . 30 . 0
—2cos7cosé+| 20057 smé

(&4




42.

43.

44.

45.

carg(z?+z)=tan™ (tan %) = %
ANS : (d)
here o, =1 and are cube roots of 1

Lo+B=w+wi=-1 ap=1 o’ +pi=-1

xyz = (a+b)(ao+bp)(@ap+ba)
= (a+b)[(@* +b*)ap+ab(a’® + )]
= (a+b)[a* +b* —ab]

xyz =a’-b°

ANS : (d)

~14 -15

(cosO+isinB) " (cosO+isin0)

ERPIESSION=" s 0+ isin 8)® (cos B + i sin 6)

=(cosO+i sin0)™
=c0s(—47)0+isin(-47)0
=Cc0S476—isin476

ANS : (3)

. 1+71  1+7i
(2-i)> 3-4i

L, (1+7i)(3-4i) Cqai
9+16

a=-1, b=1, 0e(%, n)
r=|z/=+2 and E):tan‘l(—l)=3%
Z=r(cosO+i sinB)
3t . . 3n
_\/E(COST+I smTj
ANS : (b)

- (\/§+i)4n+1
et ) (1—i\/§)4n

)




(1
(1-iv3)

z=i"(J3+i) =3 +i
argz:arg(\/§+i)

46. ANS: ()

22-3  2(x+iy)-3
iz+1 i(x+iy)+1

(V3 +i)

_(2x=3)+2yi
C (l-y)+ix
_ [(2x=3)+i 2y][A1-y)-iX]
(L-y)* +x°
Im(gz—sj: 2y(l-y)-x(2x-3) _ ,
iz+1 x>+ (1-y)?
3 =—2y+2=0
which is represent equation of line.
47. ANS:(d)
lz-4|<|z-2|

Xy -4 <|x+iy-2|
S (X=4)+yP < (x=2) +¥?
212 < 4x
X>3 -.Re(z) >3
48. ANS: ()

|Z—i|+|z+i|=k

sxiy =i+ [x+iy+i] =k

A (Y =1)2 +XE+(y -1 =k

{ 66 )



by = k(\/x2 Ty —1)7 —\x? + (y +1)? )

% = \/xz +(y-1)> —\/x2 +(y+1)?

and k = \/xz +(y-1)° +\/x2 +(y+1)?
k—4—ky: 2x%+(y-1)°
LA+ (Y1) ] = (K —4%)2

2
S AXE 4yt -8y +4=K° —8y+16y ®

+ y2 =1
@2—94/ @4
for ellips k2 _4->0
~k¥P>4
~k¥>2
k=3 4 k=4
49. ANS: (c)

r=[z|]=2 and E)zargz:—zng given
-9, liesin 3% quadrand

cosO:%, sin6=%

X=rcos0, y=rsino

X =2c0s (—2%), y=25in(—2%)

--1 :_\/§

z:x+iy:—1—i\/§

7



50. ANS: (d)

0=xtly
~x=0,y=0
51. ANS:(c)
Z=x+t1ly

z—i Re(2)|=|z-Im(z)|
Sx+i(y=X)| =[x -y +iy]

XA (Y =X =(X—Y) +Y?

X2:y2
X =ty
52. ANS: (0
Iet W:—l'i'iﬁ, W2:__1_£’ W3:1
2 2 2 2

1 1 11 1 1 1
1 -1-w? wi=1 w w’ (-l+w+w’=0)
1w ow Il w w

=1(w? —wW?) —1(w —w?) +1(w —w)

=3w?

53. ANS: (b)
Hint {V a<R, ja|=va® [ =a°|
2
(=Iv1)" =0
=y =20y
2 [y =[x+

P+ 20 [yl < 2y

{ 68 )




(X[ +yD* < 20X +[y[")
S (X +]Y)? < 2(x +y?)
(e <2l
<2l

k=42
54. ANS : (d)
a:cos—n+isin2—n ~a' =1
7 7

a+B=a+a’+a*+a’+a’+a’

—a@®-1)/a-1

a+B=-1

af=(a+a*+a")@+a’+a°
—a‘+a’+a’+a°+a'+a*+a’ +a’ +a®
=2a’ +a*+a’+a’+a’ +a*+a’ +a"”
=2+a*(1-1)

oaf=2

. required quadratic equation
X* —(o+B)X+ap =0

X2 4x+2=0

55. ANS : (o)
let z = X+iy iz = |Xy
=%y =y

ZHZ = XHY + Xy = (XY, X+)

A:zmwm.math ..|D|=4

{ 69 )




56.

X y

where P=| 7Y X
X—-y X+Vy
D=—(x*+y*)
now |D|=4 Xy =4
|z|2 =4 cz=2
ANS : (b)

In AABC m£C =" and AC =BC

AC? +BC?* = AB’
here AB=|z,-z,|, BC=|z,-2,|, AC=|z, -z,
AC = BC

sz =z =z, -2,

~(z —23)2 =+i(z, —22)2

. 52
.z
2

.z

2 2 2
+25-22,2, =—(25+2,-22,2,)

2 2
+2,-222,=22,2,+22,2,—22,Z, - 27,

=~ (z _22)2 =2(z,2,— Zg —2,2,+2,Z,)

= 2(22 - Zs)(zs - Zz)

X, =cos(%n)+i sin(%n)

° = T isin™, = i
Y COSA+ISII‘I H=e

. = T isin™
S Xy COSA+ISII‘] 4

oy —cosT/ +isinT/. =@
S Xy COSA+ISII’1 g=¢

%
%

%




_ ei (%+n4+n8+””ooj

_ gl 3oty

=CcoSm+i Sinm

lz]=1 .'.E:%
‘%l+%2+%3

:‘zl+z2 +2,
1:‘zl+z2 +23‘
sz z, 42 =1

59. ANS: (d)

Z=c050+isin0=¢"

z*"* =(cos@+isin 6)2”'1

_ pi(2n-o

i i i(2n-1)6
Im(zzn‘l): Im(e' n- )

n=1 n=1

15
=Y sin(2n-1)6
n=1

= sinB+sin30+——+sin 2906

> 2n-1 l
.'.;Im(z ): >

sin®

[2 sinO sin®+ 2sin30sin 6+ ——+2sin 290sin 6]

= s e[(cose—cosze)+(cosze—cos46)+———+(c05289—005309)]
in

D,



[cos0—cos300]

2Sind
put g=2°
1 1
1-cos 60|= 1-
2ﬁn2°[ ] 2ﬁn2°( }é)
1
4sin 2°
60. ANS:(c)
3+2isin0
7=

~ 1-2isin®

(3+2isin6)(1-2isin0)
1+4sin’0

3-4sin’6 . 8sin6
2= ——+i —
1+4sin“® 1+4sin“0

7—7 Qiven
~.Im|z|=0
. _8sinb
" 1+45sin’0
-.Sin0=0 S0=km kez
61. ANS:(h)

z|=12,  |z,-3-4i|=5
|z, - (3+4i)|2|z,| ~ [3-4i
~.52z,[~5
102z, ~.|z,|<10
now |z, -2, 2[z,| ~ |z,

>12~10
>2
- minimum value of |z, — z,| =2

2,



62. ANS: (3)
72 +7%=350 Where z=x +1y
527 (2 +7%) =350
= O +yH) [ (x+iy)? + (x —iy)® | =350
s (X2 +y?)-2(x* —y?*) =350
S (X2 +y?) (X2 —y?)=175=25x7
L XP+y?=25 X*-y*=7
by solving the Equation, x?>=16,y?=9
SX=14,y=43
(41 3)1 (-41 3)1 (-41 -3)1 (41 -3)
are vertics of rectangle
- area of rectangle =8x6 =48

63. ANS: (b)
w =1, are cube rootsof1

1443, 143

2 2

‘a+bw+cw2‘: a+b

—1+\@i]+c(—1—\@i]

2 2

(2a—b—c)+(b\/§—c\/§)i‘

_(2a—b—c)2+(\/§b—\/§c)2}%

1 2 2 2 2 2 %
:E[4a +b? +¢? —4ab + 2bc — 4ac + 3b% + 3¢ —4ac]
- %[4a2 +4b? + 4¢? —4ab— 2bc—4ac]%

=%[(a—b)2 +(b—c) +(c-ay*]?

a, b, caredistinct - axb=c
and a, b, c are integers

LD,



- minimum difference between them is 1

- takea=Dband [bo—c[=1, [c—a|]=1
then a+bW+cw2\z%(0+1+1)%
1 oy
> (2)?
JE( )
>1

-, minimum value of |a + bw + cw?], is 1
64. ANS:(c)

Z,-17, 1-i3
Z,-1, 2
|zl—zs|_|1—i\/§|:1
22—23‘ 2 ‘
[2.-2| =z, ~2,|-————- @
ow 2,723 _4_ 1—i\/§_1
Z,—1, 2

from (1) & (2)
|21 _Zz| :|Zz _Zs| = |Zl _Zs|

- Qiven triangle is an equilateral

)
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Unit - 2
Quadratic Equation
Important Points

Standard form quadratic equation ax? + bx + ¢ = 0 (a;t 0), a,b,ceR

o, B areroots of quadratic equation

o —b + 4/b* — 4ac b= —~b—+/b® -4ac
- 2a Cr 2a

Discriminant A OR D A =b? — 4aC

Natures of roots:

() If A > 0 and perfect square, then roots are real, rational and distinct

@) If A > 0 and not perfect square, thenroots are real, irrational and distinct
(i) If A =0 rootsare realand equal

(v) If A <0, thenrootsare complex conjugate numbers

Sumand product of roots : When gand  are roots

0c+[3:_—b oc[3:E
a a

Formation of quadratic equation with given roots :
o & B arerootsof quadratic equation, then quadratic equation
x* —(a+B)x+apf=0
Common roots :
Let ax* + bx +9=0and a,x*+ b, x + ¢, = 0 are two distirictg.e. (a,, a, # 0)

()  Ifonerootiscommonthen (c, a, - c,a,)" = (ab, — a,b,) (bc, - b,c,)

. a,; b1 C,
(i)  Ifbothrootsare commonthen = == '~
2 2

a2
Limiting Values :
® I (x-a)(x-p)<0 then xe (o B)
@M I (x-a)(x-B)<0 then xela,B]

i) f (x-—o)(x-p)>0 then xeg (a,p)

C 76 )
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@ 1 (x=a)(x=p)20 ten xefu 4]

Nature of roots :
ax’ +bx+c=0(a%0) abceR
() a+ b+ c=0thenlisrootoftheequation ax? + bx + ¢ =0

(i)  a&chave different sign, then the roots must be of opposite sign.
@) Ifo=-pthenb=0,ac>0

1
(v) @ =+ thenc=a

B

(v) If ax? + bx + ¢ = Ohasone root p+iq then other willbe p—iq

(vi) If ax® + bx + ¢ = Owhere a, b, ¢ are rational has one root p + \/a then other will be
p-+a

Cubic equation :

If a, B, r are roots of the cubic equation,

ax® +bx?+cx+d=0 (a#0)

then (i) a+ﬂ+r=—l—)
a
(ii) oc[3+[3r+ra:§

i __d
(i) oafr= "

Formation of cubic equation a., 3, r are given roots then
X —(a+B+r)x* +(af+Pr+ra)x—afr=0
Maximum and Minimum values of Quadratic polynomial

P(x) =ax* + bx + c (a = 0) be polynomial

. 4ac - b® ~b

(i) Ifa >0, thenthe minimum value of p(x)is ———at X = —
4a 2a

. 4ac - b® ~b

(i)  Ifa<O0, thenthe maximum value of p(x) is g AX= 5

N\



Question Bank

If 81 is the discriminant of 2x%#5x-k=0 then the value of k is

@5 b) 7 ©)-7 @2
Discriminant of the quadratic equation \/5x2 —3/3x —2+/5 =08
(a) 67 (b) 76 (c) -67 (d) -76

The value of k for which the quadratic equation k x2+1 = k x + 3 x -11 x? has real and equal
roots are

(&) {-11.-3} (b) {57} () {5-7} (d) {-5-7}
If the sum of the roots of ax? + bx + ¢ = 0 is equal to the sum of the squares of their reciprocals
then bc?, ca?, ab? are in

(@) A.P (b) GP (c)H.P (d) None of these
If the equation X2 - m (2x-8) - 15=0 has equal roots then m=___

(@) 3,-5 (b) -3,5 () 3,5 (d) -3,-5

The solution set of the equation (x+1) (x+2) (x+3) (x+4) = 120 is

’ {_671_52@} . {67_1_512@}

. {_67_1_52@} 9 {671_512@}

The solution set of the Equation x*-5x%-4x?-5x+1= 0 is

0 {wﬁ, ‘“ﬁ‘} 0 {“zﬁ ,—1J_r\/Ei}

2 2
(C) {—3i2\/§,1i\/5i} d) {_3i2\/5,1i\/§i}
2 2
: : -a X-b a b .
The solution set of equation X2, X0 2,2 (a=b) is
X — Xx—a b a E—

(@) {ab, o} (b) {%10} (©) {atb, o} (d) {ab, o}

If o & B are roots of quadratic equation x2+13x+8 = 0 then the value of o* 4+ p#=
(a) 23281 (b) 23218 (c) 23128 (d) 23182

8



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

The quadratic equation with rational, coeffcient the sum of the squares of whose roots is 40 and
the sum of the cubes of whose root is 208 is

(@) x2+4x+12=0  (b) x>4x-12=0 () X*4x+12=0  (d) x*+4x-12=0
If the ratio of the roots of the quadratic equation 2x2 + 16x + 3k = 0 is 4:5 then k=

2560 243 —-2560 -243
@ Zi3 ®) =60 ©) =3 @ “ze0
If o & B are the roots of the equation x2-x+1 = O then ¢ 2% + p20® =
(a) -1 (h) 1 () -2 (d) 2
If one root of the equation ax?-6x+c+9=0 (a, Ce R, a20) Is 3-5i then a=__ ¢=_
(@) 1,25 (b) -1,25 (c) 1,-25 (d)-1-25
The roots of equation a (b-c) X2 + b (c-a) X + ¢ (a-b) = 0 are equal, then a, b, c are in
(@) A. P. (b) G. P. (c)H. P. (d) None of these

If the roots of the eruation bx?+cx + a=0 be imaginary then for all real values of x the expression
3b%2 + 6 be X + 2¢2 s

() < 4 ab (b)>-4ab (c),-4ab (d) > 4 ab
1 1
If o« & B are roots of 4x% + 3x + 7=0 then the value of ?-‘-[3_3 ,
—27 225 63 63
Oe W O 0 o
If one root of the eruation 4x2-6x+p=0is q + 2i , wherep, q @R thenp+ q=_
(820 (b) 19 (©) 24 (1) -32

If the roots of the qualrathe eruation (2k+3) x2 + 2 (k+3) x + (k+5) = 0 (k eRk# _?3) are

equal, then K=
(@) 1,6 (h) -1-6 (c)-1,6 (d1,-6

: : . 1 1
The quadratic equations havineg the roots 10-v72 & 104672 IS
(@) 28x2-20x+1=0 (b) 20x2 - 28x + 1 =0
(c)x2-20x +28=0 (d)x>-28x+20=0

If the roots of equation a2 + h? x + ¢2=0 are the squares of the roots of the eruation ax?+hx+c=0
then a,b,C are in @abc e R - {0}

(@) G. P. (b) H. P. (c) A. P. (d) None of these

D,




21.

22.

23.

24,

25.

26.

27.

28.

. . 2 1 1 .
The solution set of equation 3 (X +7J + 16 (X+;j +26=01IS

-1 1 1 -1
(a) {—1,?,—3} (b) {1,5,3} (©) {—1,5,3} (d) {l,?,?)}

If the difference of the roots of the equation x?- px + q =0 is 1 then

(a) p*+4q? = (1+20)° (b) g*+4p* = (1+20)*
(c) p*-4q° = (1+29)* (d) g*+4p* = (1-20)*
_ 1 1 1 . :
If the sum of the two roots of the equation +————=—"Iis zero then their Product
X+a X+b Kk
is
1i2 2 -1/ 2 2
(a)E<a +b ) (b)?<a +b )
2
b
© (a; ) (@ None

For the equation yx2 y mx+n+0. £ =0 If a & B are roots of equation and m® + ,2n +
¢n?=3 pmnthen

@a=p* M) a’*=p Qa+tp=apf@ap=1

d e f
If b? = ac, equation ax?+ 2bx+c = 0 and dx? + 2ex + f =0 have common roots then a'b o
arein
@A. P (b) G P. () H.P. (d) None of these
a, b, eR, axbroots of equation (a-b) x> + 5 (a+b) x - 2 (a-b) = 0 are
(a) Real and distinct (b) Complex
(c) real and equal (d) None
Solution set of equation x = \/12 + \/12 +4/12......upto oo i
(a) 4 (b) -4 ©3 (d)-3

2_3 2_3
The solution set of equation (5 + 2\/5))( + (5 - 2\/5))( =101s

@) {J_rz,i\/i} (b) {is,i\/é} © {is,i\/g} (d) {J_r6,4_r\/€}

< 80 )



29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

Construct the guadratic equation whose roots are three times the roots of 5x>-3x+3 =0

(@) 5x2-9x +27 =0 (b) 5x*+9x +27=0 (c)5x2-9x-27=0 (d) 5x?
+9x - 27=0

For equation 2x? + 16x + 3k = 0 sum of the squares of roots is 10 then k =

(@) 12 (b) 15 (c) 18 (d)21

For the equation x?+k? = (2k+2) X, ke R roots are complex then

(a)k:?l (b)k>?1 (C)k<?1 (d)?1<k<o

Al the values of m for which both roots of the equation x? - 2mx + m? - 1 =0 are greater then -2
but less than 4 lie in interval

(@ m>3 (b)-1<m<3 (c)l<m<4 (d)-2<m<o

If o < x < 7t and cosx + sinx = E then tanx is

4-\7 44T 1447 1-7
@i —( 3 j(c) A g

If the difference between the roots of the equation x? + ax + 1 = 0 is less than /5 then the set of
possible values of a is

@) (-3,3) (b) (-3, ) (© (B ) (d) (-0, -3)

The quadratic equation x? - 6x + a =0 and X - cx + 6 = 0 have one root in common The other
roots of the first and second equations are integers in the ratio 4:3 Then, the common root is

(@1 (b) 4 (c)3 (d) 2
Hardik and Shivang attempted to Solve a quadratic equation Hardik made a mistake in writting

down the constant term and ended up in roots (4,3) Shivang made a mistake in writting down
coefficient of x to get roots (3,2) The correct roots of equation are

@) -4, 3 (b) 6, 1 ©) 4, 3 (d) -6, -1

A B
In AABC, mC = % If tan (Ej and tan(zj are the roots of ax?> + bx + ¢ =0, a =20 then

(a) b=at+c (b) b=c (c) c=atb (d) a=b+c
Let two mumbers have arithmetic mean 9 and geometric mean 4 then these numbers are the roots
of the quadratic equation

(@x*+18x+16=0 (b)x*-18x+16=0

(c)x*+18x-16=0 (d)x2-18x-16=0

It one root of the equation x* + px + 12 = 0 is 4, while the equation x? + px + ¢ = 0 has equal
roots, then the value of q is

49
@ 7 (b) 12 3 (d) 4
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40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

The sum of the roots of the equation X2 - 31x1-10=01s
(@3 (b) -3 (c) -10 (d@o
The quadtaric equation whose roots are A. M and positive G. M of the roots of ¥ - 5x + 4 =0 is

(@ x*+9x+5=0 (b) 2x + 9x + 10=0

(c) 2x*- 9x + 10=0 (d) 2x* - 9x - 10=0
The minimum value of (x+a)? + (x+b)? + (x+c)? will be at x equal to

a+b+c a+b+c

@—F— O3 ©Jabc  @F+p+c

, 1 1
The mumber of real values of x satistying the equation 3| X* +— | —=16| X+=| + 26 =0iis
X X

@1 (b) 2 ©3 (d)4
The only value of x satistying th i \/ X —\/X+2—§'

e only value of x satistying the equation N X "2 S

2 ) = 4 04
@ 5 0) (©)- )
The sum of all the roots of |x —5|2 —|x—5|-6=0s
(@) 10 (b) 6 ©0 (d) None

. a P .

If a+ B =5 a?=5a-3and B2=5 B -3 then the equation whose roots are E and o
(@ 3x*-19x+3=0 (b) x*+5x-3=0
(c) x*-5x +3=0 (d)3x2-25x+3=0
If 2a + 3b + 6¢ = 0 then atleast one root of the equation ax?+ bx + ¢ = 0 lies in the interval
@ (2 .3) (b) (1,2 © 0,1 d) (173
If the roots of the equation X? - bx + ¢ = 0 be two consecutive integers then b? - 4¢c =
(a) -2 (b) -3 ©3 (d)1
The mumber of values of x in the interval [0, 37 ] Satisfying the equation 2 Si? x + 5 Sinx - 3 =

Ois

(a) 6 (b) 1 (c) 2 (d) 4

Find the value of a, for which the sum of square of roots of equation X*- (a - 1) x-a-1 = 0 assume
the least value

(@0 (b) 1 (c) 2 (d)3
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51.

52.

53.

54.

55.

56.

57,

58.

59.

If «,p are roots of equation ax* + bx + ¢ = 0 then value of (¢ a + b)? + (pa + b)?

is
—4ac b? - ac b? - 2ac b2 + 2ac

(b) =3 © > d) —3
a‘c a‘c a‘c

(a)

If tanA & tanB are roots of X2 - px + g = 0 then the value of cos* (A+B) =

( -q)° o
() ( q) (b) p2+(1'Q)2
(1 _ q)Z p2
(©) o2+ qz @ p+q
1 1 1
The mumber of real solution of the equation 27x T 1ox T 0gx
@1 (b) 2 (c) 3 (do0

1 1
2 \a 2 \aq
If o, are roots of 8x? - 3x + 27 = 0 then (%JB‘ +[5_J3 -

1 7 1
@ 3 ®) 5 (©)4 @ 7
X2 +2x+1 )
Forall XeR, the value of expression —————— lies in
X“+2X+7
@) [2, 3] (b) [0, 1] ©[1 2] (@) [0, 2]
Ifo <x < zand 1Sin*x  1,Cos’x _ 1 thenx =
T T T 3
@3 ®) % © ©
If f (x) =2+ mx? - 13x + n and (x-2), (x-3) are factor of f(x) then (m, n) =
(@) (-5, -30) (b) (-5, 30) () (5, 30) (d) (5, -30)

a'°9 g (~4x+5) = 3x -5 then the solution set is
(@ {5, -2} (b) {-5, 2} (©) {-5, -2} (d) {5 2}

a

If o ,p areroots of X2+ px +q=0and x2n + p"x" +q" =0 and if —; isone root of x + 1 +

B

(x+1)" = 0 then n must be

(a) even integer (b) odd integer

c) rational but not integer d) None of these
(© g PareaS (d)
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60.

61.

62.

63.

64.

65.

66.

67.

68.

If o ,B are roots of the equation X* + px + g= 0 and y,8 are roots of x> + rx + s = 0, then the
vralue of (a -v)* + (B-v)* + (@ -8 ) + (B- §)*is

(a) 2 (p* + r2 - pr + 29-2s) (b) 2 (p? + r2 - pr + 2q+2s)
(€) 2 (p* + 12 - pr - 20-29) (d) 2 (p* + r* + pr - 29+2s)
The roots of the equation (5-x)* + (4-x)* = (g-2x)* are
(a) all imaginary (b) all real
(c) Two real and two imaginary (d) None of these
lim Z”: S -
If o, B, arerootsof 24x* —8x —3=0and S, =o' + B then 0 Zo>r oo
14 —— 7 -
@ 13 T © 13 @1
If ax + by =1, px? + qy? — 1 = 0 have only one root then
a2+b2 1 by X= ° X_b d) N fth
—t—= = = one of these
@) 0 g (b) 0 © q (d)
For all xeR the number of triplet (¢, m,n) satisfying equation

£coS2X + MSIN*X + N =0 wooverenns
@ 2 (b) 4 ) 6 (d) infinite
Iff(x)=x —[x] xeR—{0} where [ x ] = thegreatest integer not greater than x, than number

1
of solution f(X) + f(—) =1

X
@ o by 1 () 2 (d) infinite
If the product of roots of equation x? —5kx + 4e*°%k —3 =0 is61then..............
@ 1 (b) 2 © 3 (d) 4

. 1 1
Ifone root of equation ax? + bx + ¢ = 0 isnpower of otherroot then (50" Jn+1 AP P
ac +la"c

@ -a () -b ) -c (d) None of these

3 (2n-1)

n=1 _ 20

log,,a + Ioglox/g +log,, Ya+.. =b and Zb:(sn +1) ~ 7log? thana=.........
n=1

@ 10° (b) 10 € 10° (d) 10

(B



69.

70.

71.

72,

73.

74.

75.

76.

. o .
If o, B are roots of equation x> — px + r =0 and > af are roots of equation

X2—gx +r=0then r= ...

2 2
@ 5 (-a)2a-p) (0) 5@-p)(2p-q)

2 2
© 5@-2p)(a-p) @ 5(@r-a)(2a-p)

X Vx
1) (1

For x e R, 3" (5] (5] >1
(@) x [0, 64] (b) x (0,64)
© xel0,64] (d) None of these
Ifroots of equation x* —2ax + a®+ a —3 = 0 arerealand lessthan 3then ..............
@ a<2 () 2<ac<3
() 3<acx<4 (d a>4

For which value of b, equation x> + bx —1 =0 and x2 + x +b =0 have acommon root.

@ -2 b -iv3 © 5 (@ v2

If a, b, c¢ are rational numbers then the roots of equation
abc®x® + 3a’cx + b’cx — 6a® —ab + 2b* = 0 are............

(a) imeginary (b) equals (c) rational (d) irrational

If a, b, c eR and the roots of equations ax* + bx + c = 0 and x® + 3x®> + 3x + 2 =0 are
commonthen...............

@a=b=c (b)a=b=-c
(c)a=b=c (d) None of these
If both the roots of equation Kk (6x2 + 3)+ X +2x>-1=0 and

6k (Zx2 +1) + px + 4x? -2 = 0 are equal thenthe value of 2r_p is...........
@a~o (b)1 (c)-1 (d) None of these

If & B are roots of equation x2 + x +1=0 then the equation whose roots are

(@ x*-x+1=0 () x*+x+1=0
€ x* +x+3=0 (dyx?—x+3=0
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77. If & Bare rootsof x? + nx — ¢ = 0 thenequation whose rootsarebandcis ..............
@) x* +(o + B + ap)x —ap (a+B)=0
(b)x? + (a+B + aB)x +af(a +B)=0
©) x>~ (a+ B+ af)x —ap (a+p)=0
(dx*+2x-B=0

m n b
i 2 - inm: — + | — ==
78. Iftheroots of equation ax® + bx +c¢ = 0 areinm: nthen ,/ o ,/ m T
@ O by 1 (c) -1 (d) None of these

0



1.

Hints
Ans. (b)

2x* +5x — k=0

A =b* - 4ac =81

. 25 -8k =81 oo k=7
Ans. (a)

VB x? = 34/3x — 24/5 =0
a=+b, b=-3/3,c=-25
A=b? - 4ac =27 -4(\/5 |- 25 )= 67
Ans. (C)
kx® +1=kx + 3x —11x?
(k+11)x* —(k +3)x +1=0
A =b? — 4ac
=k*+2k - 35
rootsare real and equal A > 0
k? +2k —35>6
oo |k+1]>6
-6>k+1>6
k<-7,k>5

k=-7,k=5 ke{-7,5}
Ans. (a)
ax> +bx +¢c=0

suppose a., B are roots of equation

a+B:_—b, oc[3:E
a a
oc+[3—i+i

also, o B




2

. ab?, a’c, bc?are inarithmatic progresion
Ans. (C)

x’—m (2x - 8)-15 =0

" X>—2mx +8m -15=0
rootsareequal -, A=0

so4m? -32m+60=0
~m=5m=3
Ans. (a)

(x +1)(x +2) (x +3) (x + 4) =120
(x2 +5X + 4) (x2 +5X + 6):120
suppose x* + 5x =m
(m+4)(m+6)=120=10x12
MmM+4=10 > m=6
Mm+4=-12=>m=-16

x? + bX = 6, x* +5x = — 16

X2 +5x-6=0 Xx>+5x+16=0

X=-6,x=1 A=-39<0
JA =39 i
X:—bi\/Z
2a
X:—Si@i
2

Q




8.

—51\65?

solution set{ - 6,1 >

Ans. (a)
Xt —5x*—4x®> —-5x +1=0

x2—5x—4—5+i2:0
X X

g x2+i2—5(x+1)—4:0
X X

1 2
Suppose X+;=m XS4+ —==m"=-2

~m>-5m-6=0 .m=6 m=-1

|fm:6:>x+1:6
X

= x> -6x+1=0

= x:312x/§

|fm:—1:>x+1:—1
X

=x*+x+1=0 Solution set is:

—1+43]

2

=X

Ans. (C)

X—a+x—b E+E(a;«tb)
X-b x-a b a

X—a
Suppose b m

1 a®+b?
Tm4+ — =
m ab

g abmz—(a2+b2)m+ab:0

- (bm-a)(am -b)=0

< 89 )



10.

a b
m=—, m=—
b a

a X—a a

If Mm=—=——=—

b Xx-b b

=X=0
. X-a_b

= X=a+b
Solution Set:{ 0, a + b }
Ans. (a)
X*+13x +8=0
o+B=-13 ap=8

a?+p? =(a+p) —2ap=153

o+ B = (o + p?) - 207 B? =23281
Ans. (b)
let o, B areroots
o’ + B2 =40, o’ +p* =208 (given)
Suppose oo + B=m, ap=n
a’+B? =40 = (a+ B - 20.p = 40

= m? - 2n =40

m? —40
2

=n=

a’+p° =208 = (a +p)(a®+ B* - ap)= 208
= m (40 — n) =208
from (i) & (i)

2
m (40 _m 2_40] — 208

som?®—120m + 416 =0
(m - 4)(m? +4m - 104) =0

< 90 )



11.

12.

m?-40 _
2

~o+PB=4 af=n=-12

-12

S XP—4x-12=0
Ans. (a)
2x% +16x +3k =0

Suppose o, B the roots of the given equation

soa+ B =-8, aB:%
2

also a:p=4:5

~o=4m, =5m

SLo+pP=-8=9m=-8

8
=>m=-—
9
32 —-40
ag= - — - —
9 9
ap - 3K - 2560
2 243
Ans. (b)

x> -x+1=0
X +1=(x+1)(x* = x +1)
=0
xi=—1
If o, p arerootsthen a +pB =1, af =1
now, x* +1=0

af=—1  B=-1

a 2009 +

2010 2010
Bzoog _ e + B

o B

8



13.

14.

15.

o p
_1,1_oa+B_1_,
a B of 1

Ans. (a)

ax’ —6x+c+9=0
Suppose o = 3 — 5i B =3+ 5i
“a+PB=6 oap=9+25=34

86  CFI_y
a a
sa =1 c=25
Ans. (c)
a(b-c)x?+b(c-a)x+c(a-b)=0
rootsareequal .. A=0

b?(c-a)’ - 4ac (b-c)(a-b)=0

- [bla+c)—2acf =0
sab+bc—-2ac=0

..ab—ac=ac — bc

1 1 1 1

c b b a

111 . . ) ] ) .
b o are in athematic progression a, b, ¢, are in Harmonic Progression

bx? +cx+a=0

roots are complex A < 0

s c®—4ab<0 . €% < 4ab

. —c* > — 4ab (1)

3b?x? + 6bcx + 2¢? = 3 (bx + ¢ — ¢
> — ¢?

> — 4ab

{ 92 )



18.

16. Ans. (b)

4x* +3x +7=0

.

a+pB=—, af=—
b 4 b 4

1 1 o*+p

3t T T 348

a P o f

_(a+p) - 3ap(a+p)
(aB)’

_ 25
343
17. Ans. (b)

4x* -6X+p=0

_3 .p_P
OL+B—2,OL[3 2

Suppose, aa=q+2i, B=qg-2i

0L+[3:2q:>2q:%

Lp+q=19

Ans. (b)

(2k +3)x* +2(k + 3)x + (k +5)=0
rootsareequal .. A=0

4(k +3F-4(2k +3)(k +5)=0
~(k+1)(k+6)=0

L k=-1Lk=-6

g




19.

20.

21.

Ans. (a)

o1 L 10++72
10 — /72 28
go L _10-+72
10 + 6+/2 28

5 1
a+pB==, afp=—
=g ah=7%

x> — (0 +B)x +ap=0

X -2+ L
7 28

. 28X -20x +1=0
Ans. (a)

. a, p areroots of equation ax? + bx + ¢ =0

2 2

. b*=ac
a, b, c arein Geometric progression
Ans. (a)

3(X2+%)+16(X+£)+26=0
X X

G




1
Suppose X + . m

. 3(m?—2)+16m + 26 = 0

" m:—2,m:_—10

m=-2 :>x+1:—2
X

= (x+1f =0
=>x=-1

10 1 -10
|fm:—?:>x+—:—

X 3
= 3x?+10x +3=0

= (x+3)(3x +1)=0

:x:—s,x:_—l

-1
Solutionset : { -1, -3, 3 }

22. Ans. (a)
X?—px+q=0
o, B areroots of Equation
L a+B=p ap=g
lo -Bl=1  (given)
p? —4q=1
p>=4q9+1

. p?+ 497 =49 +4q + 1= (2q + 1)’

23. Ans. (b)
1 1 _1
X+a a+b Kk

x?+(@+b-2k)x+ab—(a+b)k=0

a+Pf=0=>a+b-2k=0

< 95 )




24. Ans. (a)
X2 +mx+n=0

'.a+Bz~iﬁ, af =—

“m=-/(a+B), n=rlaP
also, m®* + /°n + /n? = 3/mn
w =0 (a4 B) + PaB+ o’ Bt= - 307 (o + B) (aB)

(3-u) (a=1) -0

a=B2
25. Ans. (a)
ax’> + 2bx + ¢ =0 and b? =ac

—2b + +/4b®* —4ac

2a

now X:; isalso roots of dx? + 2ex + f =0

2
d(_—b) +2e(_—b)+f:0
a a

2eb  db?
]

2eb dac

a

2eb = dc + af

0



26.

27.

28.

2 d f

— =4 —

b a ¢

def re in Arithmetic progression
3’ e @ prog
Ans. (a)

(a-b)x* +5(@a+b)x-2(a-bh)=0
A=25(a+bf+8(a-by>0

roots are real and distict
Ans. (a)

x:\/12+\/12+\/12+ ............... 0

X =412 + X

x* -x-12=0
X=4,x=-3 but x>0
X =4

Ans. (a)

(5+2v6) " +(5-26 ) =10
Suppose (54246 | * =m

(5—2J6)X2_3 :%

m+l =10
m

. m=5+ 2.6

fm=5+2/6=(5+2v6) ' =5+26
= x*-3=1
= x’ =4 LoX=%2
fm=5-2J6=>x2-3=-1

=X =442

Solutionset: | + 2, + 2 |

O



29. Ans. (a)
Suppose a, B, are roots of equation 5x*-3x+3=0

" a+B:§,aB:§

Supposea, & P, are roots of required equation
o, =30, B, =3P (given)

9 27
. a1+B1:g (11[31:—

.. required equation

x2—§x+2—57:0

BX2—9x +27=0
30. Ans.(c)
2x? +16x + 3k =0

oc+[3:—8,oc[3:%

also, a?+p? =10 = (o + B)° - 2ap =10
= 64 -3k =10
= k=18

31. Ans.(c)

x? + k? = (2k+ 2)x

X2 —(2k+2)x + k? =0

A= (2k +2) —4k* =4 (2k + 1)

now roots are complex -, A <0

-1
. 4(2k+1)<0 -rk<3—

32. Ans. (b)
X2 —2mx +m? -1=0
A=4

~o=m+1pB=m-1

<{ 98 )



a<4&B>-2
m+1l<4 m-1>-2
33. Ans. (b)

© -1<m<3

. 1
O<x<m ychosx+smx:E

. 1_t2+ 2t 1 .
14+t 14t 2 Whﬁ‘ret:tanE
. 3tP—4t-1=0
A =28
t_Ziﬁ
3
O<x<m D<= <= tan§>o
tan = # -7
3
tanizzJ”/7
3
34. Ans. (a)

a+P=-aapf=1
| — B| < /5 (given)
© (a-Bf <9

a® <9

slal<3 ae(—3,3)
35. Ans. (d)

Suppose a, B, are roots of x> — 6x +a =0
oa+pB=6apf=a
Suppose a, B, arerootsof x* —cx + 6 =0

o +P=¢ a, p=6

< 99 )




36.

a=o,p:B,=4:3(given)and o, B, z
. B=4k, B, =3k k=0

o, B, =6=a(3K)=6 Lazé
a
of=a=aldk=a o= —
4k
L2 s.a=8
k 4k

now, a + B =6, af =8

a=4B=20ra=2p=4in

2 1
- 4== . k==
If o = 4 than K >

3
. B=4k=2 and - Bl=3k=E¢Z

T oazd

2
Ifa=2than2=E k=1

B=4k=4ezand B, =3k =3 €z
La=2

Ans. (b)

for Hardik roots are (4,3)

a+p=7

op =12

Quadratic Equation x> — 7x +12 =0

hear constant is wrong (given)

{32}
a+p =5
axp =6

Quadratic Equation x> —5x + 6 =0
Co-efficient x iswrong (given)

Correct solution x> — 7x +12 =0

< 100 )



37.

38.

~(x-6)(x-1)=0

~X=6,x=1
6,1
Ans. (C)

In AABC, m£C=2 - A+B==
2 2
A B _
tanE, tan —  arerootsof equation ax?+bx+c=0
b
sum of roots = ——
a

A B
Sotan— +tan — = —
2 2

a
(A BY -b A B
. sin | = + — | = — C0S — COS —
2 2 a 2 2
L cos Dcos 2o & (i)
T2 2 b
c
produt of roots =—
a
. tan A.tanE:E
2 2 a
. A . B -c ..
Losin —. sin — = —— i)
2 2 2b

A B B . .
COS|— + —|=0C0S—CO0S— —SIn —sin —
2 2 2 2 2 2

cos 2=~ . _C

4 b2 b2
c—a=>b s.c=a+b
Ans. (b)

Suppose a, B two numbers

o+ p
2

given =9 oo+ p=18

g



39.

40.

41.

and Jop =4 . of =16
. required equation whose roots are

a,Bis x> —18x +16=0

Ans. (a)

x =4 isaonerootofequation x*>+ px + 12 =0
S 16+4p+12=0 S P==7
for equation x®+ px + q = 0 rootsare equal

~ A=0

p? —4q =0 Lg==2
Ans. (d)

x? —3|x|-10=0
IX2|-3|x|-10=0
Suppose [x|=y >0

L y? -3y -10=0

2 (y=5)y+2)=0

y=5 y=-2buty=-2
X[=5 X =45

. sumofroots =5 +(-5) =0
Ans. (C)

X2 —Bx+4=0

Suppose o, B are roots
~a+p=5 ap=4

Suppose a,, B,are roots of required equation

o= 2 ap — up

_5 _,
: -

9
a1+l31:E a,B,=5

g



. required equation is
2x* -9x +10=0
42.  Ans. (b)
Suppose f (x) = (x + a)f + (x + b)* + (x + ¢’
f(x)=3x>+2(@a+b+c)x+a’+b?+c?

the co-efficientof x> =3>0

the minimum value of f(x) will be at X = %

_=b

X = —
2a

_—(@a+b+c)

43.  Ans. (b)

I
3
x
+
| =
I
3’\)
|
N

1
X+
Suppose » v

3m?> -16m+20=0

m:2,m:_—10
3
m:2:>x+1:2
X
= x=1
10 1 -10
m=—— X4+ —-—=—
X 3

= (x+3)(3x +1)=0
:>x:—3,x:_—1
3

number of real roots =3
44. Ans. (b)

\/ X _\/x+2_§_2_£
X+2 2 2 2




45.

46.

47.

48.

X _9 ) -8

X+ 2 o X=
Ans. (a)
[x=5[ =[x -5[-6=0
suppose | X = 5| =y, y>0

y’-y-6=0

y=3, y=-2buty=#-2

y=3 .| x-5]|=3
X=8 x=2
. sumofroots = 8 + 2 =10
Ans. (a)
a+p=5 a?=50 —3, p2=5p-3
o+ p2=5(a+p)-6
af=3

Supposea, = %, B, = B
o

2 2
o+ B 19 e ap =1
of 3

. required quadratic equationis 3x?> —19x + 3=0
Ans. (c)

a, + B, =

ax’ +bx+¢c=0, 2a+3b+6c=0
Suppose f (x) = 2ax® + 3bx* + 6cX
f'(x)=6 (ax? + bx +¢)=0

Also f(0)=0, f(1)=2a+3b+6c=0

. by roll therom for some x < (0, 1), f'(x) =0

. atleast oneroot ofequation  ax?® + bx + ¢ = 0 liesin (0,1)
Ans. (d)

X2 —bx +c=0

{ 104 >




49.

50.

51.

Suppose @ =N, B=n+1
“a+B=2n+1 ap=n(n+1)
b=2n+1 c=n(n+1)

b_l 2
n=—-,nN+n=c
2

b-1) (b-1
) Tl )7
b?-4c=1

Ans. (d)

2sin’X +5sinx —3=0
sinx:—3,sinx:£

2
sinx #—3

wsinx =S —sin®, x e [0, 3n]
2 6

'.X:E,X:TI:—E, X:275+E,X=37T—E
6 6 6 6

. The number of value of x in [0,3 7] is 4
Ans. (b)

x> —(a-1)x-(a+1)=0
If & and B are roots than

a+B=a-1 ap=-(a+1)
now o2 + B2 = (o + B)° —2ap
—(a-1F+5

. minimumvalue a® + p? willbeat a =1
Ans. (C)

ax’+bx +c=0
.'.oc+[3:_—b, oc[3:E
a a

b2 —2ac

2 52

(a+b)° +(@p+b)” = Za

< 105 )



52. Ans. (a)
tanBand tan B are roots of x?—px+q =0
- tanA + tanB = Pand tanA. tanB =g
P
1-q
1+ cos2 (A + B)

- tan (A + B) =

now cos® (A + B) =

53. Ans. (d)

1 1

27% +12x = 2.8

1
X

~ m-m+2m-2=0

. m(m2-1)+2(m-1)=0

w (m-Y)[m(m+1)+2]=0

~ m*+m+2=0 ORm-1=0

< 106 )



form>+m+2=0, A<O
- real roots does not exits
m-1=0 m=1

1
X 0 1
3 3y _ (Ej - — =0 isnot possible
2 2 X
. number of real roots = 0
54. Ans. (d)

8x2 —3x +27=0

3
+B=3, af="—
atp=g b=

ERERE
p “)  (ap)

55. Ans. (b)

X +2x+1
SUPPOSE > D + 7
L l-m)x*+2@1-m)x+1-7m=0

A=4@-mf-4(1-m)1-7m)
xisrealnumber. .. A >0

< 107 )




S7.

58.

51657 + 167 =10
Suppose 16°™* = m

g m+E:10
m

~m=8orm=2
. 16%" =gor 16 = 2

~4sinx=30r 4sin’x =1

sinzx:§ or sin?x _t
4 4

. 3 . 1
~.8inX =—or SINX=—
2 2

T2 i x=E
373 7776 6
Ans. (b)

f(x)=2x®+ mx® -13x + n

X—2, x — 3 are factors of f(x)

. f(2)=f(3)=0

5 16+4m-26+n=0

and 54 +9m -39+ n =0
dm+n-10=0

- 9IM+n+15=0
© -5m-25=0

m=-5n=30

. (m, n)= (-5, 30)

Ans. (d)

a9al’ -5 _3x —5 acR* - {1}
" X? - 4x-5=3x-5

T X=5x=2

Soluationset : {5, 2}

g




59.

60.

61.

Ans. (a)

x> +px+qg=0and x* +p" x"+q" =0
a+p=-p ap=g

@+ =-p, 0" B =g

Now, x" +1+ (x +1)' =0

B (g] +1+(L] =0
p B-1
.o 4;[3 N (oc+n[3) 0o
p p
~ =P+ (-p) =0
op" [(—1)” —1] = 0 whichis possible for even value of n
Ans. (C)

X+ px+q=0

a+P=-p, af=q

>X>+rx+5=0

y+8=-715=5

now (o —y)° + (B -v)° + (o = 8)° + (B - &)’
=2[p®+r*—pr-2q-2s|

Ans. (C)

G-x)" + (4-x)" =(9-2x)'

. m4+n4:(m+n)4wherem:5—x,n:4—x

. 2mn (2m2 +3mn+2n2):0

~m=0,n=0,2m? +3mn +2n* =0

m=0=Xx=5

nN=0=>x=4

and 2m? +3mn +2n° = 0= 7x* - 63x +142 =0

A<O0

. two roots are and real and two roots are complex

< 109 )



62.

63.

Ans. (a)
24x* -8x —3=0

1 1
a+B== af=-=
P 3 P 8
Soal Bl <l
lim & lim
D Sr= S, +S, +erenn +S,
n—o ., n—>ow
Ilm 2 2 n n
= +B)+ la® + B )+ +la" +
B (et ep?) (o +")
I
_ (oc+oc2+ ............. +oc”)+([3+[32+ ..........
n — oo
1-o 1-8
_ 1
13
Ans. (a)
ax + by =1= yzl—bax

px*> +qy* -1=0
2
L px? +q(1—bax} ~1=0

(pb2 + qaz)x2 —2agx + q—-b* =0
rootsareequal -, A=0

(-2aq)* - 4 (pb® + ga*) (g-b?)=0
b? (azq +b%p - pq): 0

a’q + b*p = pq
2 2
a_+b_:1
P

g




64.

65.

66.

Ans. (d)

/cos2x + msin®x +n =0
(m—2¢)sin*x + (£ +n)=0
m-2(=0,/+n=0

" E:%:—n:k, k € R(suppose)

=k, m=2k, n=-Kk

. number oftripletes (¢, m, n ) are infinite.
Ans. (d)

F(x)=x = [x]

1

f(x)+f(_]:1

X

x—[x]+1—F}:1

X +%—1: [x] + [%}

X -x+1
' X

x2—(l+k)x+1=0

asxeR-{0} , A>0

[~(1+K)] -4(1) (1) 20

L k) >4

S |l+ K22
SLo=221+k=>2

k<=3 k>1

. number of solution is an infinite.
Ans. (b)

x? — 5kx + 4e*°%* —3 =0

Asgiven, aff = 61 = 4e*"* -3 =61
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67.

68.

— 49 = 64
=k=2
Ans. (b)

Suppose o, B are the rootsof ax? + bx + ¢ =0

oc+[3:—9, ocB:E
a a

also, o=p"
OLB——:>Bn+1—E
a
1 n
(e (e
a a
o+ B :_—b
a

1

" (ac“)n+1 + (a“ c)n1+1 =-b
Ans. (a)

log,,a + Ioglox/g + Iogloi‘/g F =D

11
1+ =+ =
ob=log,a 2 4+

-

1—
= IoglO a

N

s b=2log,a

>en-n|

n=1

now Zb:(3n+1) ~ 7log,,a

n=1

2.-(b+1)-b

_20x 2
7b

.3. (b+1)+b

D | o N | T
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69.

70.

71.

. 7b* — 60b —100 =0

b-10,b=-2
;
log,,a =5, (b # — Q]
7
. a=10°
Ans. (d)

for x> —px+r=0-.a +p=p, af=r

a
for x> —gx+r=0.. - +2B=q af=r

2
Solving,
o + 4B = 2q
a +B=p
o = 2(2p=0q) o _2a-p
3 3
2(2p —q) (29 - 2
now  =ap= (2p q)(c‘ p]=-—@p—Q)@q—p)
3 3 q
Ans. (C)
X Jx
1Y (1
L il I el BN |
orer (1 (Y
R L N
T2 -x—x>0
X +AX =72<0

- (Wx+9)Wx -8)<0

for x e Rand x > 0, ineqgalities is possible

L Ax-8<0 .~ 4x<8 X < 64
. 0<x <64 x € (0, 64)
Ans. (a)

let f(x)=x* —2ax +a’ +a-3=0
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72.

73.

74.

for f(x) = 0 roots are real and less than 3
@0 f@3)>0 i A>0

() f(3)>0=a’-5a+6>0
= (a-3)(a-2)>0

~.aeR-[2,3] A1)
i) A>0=a<3 ..(2)
(i) a+p<6=>a<3 (3)
from (i), (ii) & (iii) a < 2
Ans. (b)

(iif

o +pP<6

let o bethe commonrootof x2 + bx —1=0and x> + x +b =0

“al+ba-1=0and a®’+a +b=0

2 2
B R
b-1) 1-b

:>b:—i\/§

Ans. (¢)

abc® x* + (3a2c + bzc) + (Zb2 —6a’ - ab): 0abceQ

A=¢c° [Sa2 —b? - 4ab] *Which is perfect square so roots are rational.

Ans. (c)
x*+3x>+3x+2=0
~(x+1P +1=0

A (x+2) (X2 +x+1)=0




75.

76.

TX=—2,X=W, X = W?

roots of the equations ax® + bx + ¢ = 0 & (x+1)’ + 1 = Oareequal.

S0, both the roots cannot be real and complex.
Both the roots are compelx and

sum of the roots = — 2 and product of the roots 22
W+W2=E, w-w? =S
a a
1= __b we = c_ 1
a a
a=>b c=a
a=b=c
Ans. (a)
(6k +2)x* +rx+3k-1=0 (1)
(12k + 4)x* + px + 6k —2=0 ..(2)

both the roots of equation (1) & (2) are equal.

C Bk+2 r 3k-1
" 12k+4 p 6k-2

w2r-p=0
Ans. (b)

a,pB arerootsof x? + x +1=0

- :_1+—\/§i B = 2:_1_—\/§i
2 2
a+Pp=-1 ap=1
let o, = a*, B, = B’
= w" Z(W2)7=W14
o, =W, B, =w? ( w?® :1)

B, =w+w?=-1
o, B, =w.w?=w’=1

Required equation x? + x +1=0

g



77. Ans. (b)
let o, B berootsof x*+ bx —c=0
L o+pf=-b, afp=-c
©b=-(a+B)c=—(ap)
let o, =b, B, =c¢
Loy B =b+c=—(a+p+ap)
o, B, = bc=ap (a+p)
Required equation
X% + (a+ B+ ap)x + ap(a+p)=0
78. Ans. (a)

Roots of the equation ax? + bx + ¢ = Qareinratiom:n

m

.'.%:n Soa=mk, B=nk
-b b -b

g = k=-—— k=——
o+P a (m+n) a a(m+n)
o —mb B= —nb

“a(m+n)’ " a(m+n)

op =S _MO°__¢
nOwW, &P =3 = &2 (m+n) a

mn ca

m_ [m_ b __
n n ca
Hint
1. Ans. (b)
A=b? — 4ac




10.

11.
12.

13.
14.

Ans. (a)

A=Db* - 4ac

Ans. (c)

Root arereal and equal.. A > 0
Ans. (a)

for ax? + bx + ¢ =0 a, B areroot
Ca+po-2 ap=S
a a

a, b,careinAP...b-a=c-b
Ans. (C)

Ans. (a)

Suppose x? + 5x =m

Ans. (a)

Divinding both side by 2

1
Suppose X + . m

Ans. (c)

x—a _
Swm%x_b—

Ans. (a)

Ans. (b)

x> — (0 +B)x+aB=0
Ans. (a)

Ans. (b)

X —=x+1=0

Multiplying both side by x +1
x¥+1=0

a, pareroots . o’=-1 B=-
Ans. (a)

Ans. (C)

a, b, careinharmonic sequence

1
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15.

16.
17.
18.
19.

20.

21.
22.
23.
24.
25.
26.

27.
28.

29.
30.
31.
32.
33.

1 11 .
B 2 b'c are in A.P.
Ans. (b)
Roots are imaginary LA<O
Ans. (b)
Ans. (b)
Ans. (b)
Ans. (a)
o1 10+ J72
10 — 72 28
1 10-472

B

T 10+6+42 28

Quadratic Equation x* — (ot + B)x + af = 0

Ans. (a)

a, b, c Geometricsequence - p2 =gac

Ans. (a)
Ans. (a)
Ans. (b)
Ans. (a)
Ans. (a)
Ans. (a)
Roots are real and distinct. ~A>0
Ans. (a)
Ans. (a)

Suppose (5 ¥ 2\/€)X2_3 -m - (5 —2x/5)xz_3=%

Ans. (a)
Ans. (c)
Ans. (c)
Ans. (b)
Ans. (b)

g



34.
35.
36.
37.
38.
39.
40.
41.
42.

43.
44,
45.

46.
47.

48.
49.

2
COSX = ——, sinX = 5
1+t 1+t

X
Where t= tanE

Ans. (a)
Ans. (d)
Ans. (b)
Ans. (c)
Ans. (b)
Ans. (a)
Ans. (d)
Ans. (c)
Ans. (b)

a > 0, minimumvalue of f(x) = ax? + bx +cisat X = 23

Ans. (C)

Ans. (b)

Ans. (a)

Suppose [x = 5|=y,y>0

Ans. (C)

Ans. (C)

ax’ +bx +¢c=0&2a+3b+6¢c=0

Suppose f(x) = 2ax® +3bx?® + 6¢x
f(x) = 6ax® + 6bx +6¢
=6 (ax? + bx + ¢
f(0)=0, f(1)=2a+3b + 6¢c =0
- 1(0)=f(1)

ByRollesThm, 3x € (0,1) > f'(x) =0

nax’+bx+c=0

Ans. (d)

Ans. (d)

sinx =sina, Generalsolutionis x = kr + (-1)" a, k e z
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50.
51.
52.

53.

54.
55.
56.

57.
58.

59.

60.

61.

62.

63.

64.

Ans. (b)

Ans. (c)
Ans. (a)
_ 2
0520 — 1+ cos20 0520 — 1 tanze
2 1+tan“0
Ans. (d)

1

Suppose ij =m
Ans. (d)

Ans. (b)

Ans. (a)

Suppose 16°" * = m
Ans. (b)

Ans. (d)

a¥a’ =x

Ans. (a)

X* +px+q=0 .. a+B=-p,aP=q

and X2n +ann+qn :0 OCn +Bn :Pn,OLan

Ans. (C)

o + %= (a0 +B) —20ap
Ans. (C)
5-x=mand 4 — x =n Taking

Ans. (a)

C
oa+pP=—,af=—
a a

atar+ar’ 4. =—— |r|<1
r

Ans. (a)
Equation havingoneroot A =0
Ans. (d)

g



65.

66.

67.

68.

69.

70.

71.

72.

(m—20)sin®x + (£ +n)=0
~m-2/=0,/+n=0

=== n=(k) (kinik)
(¢, m, n)=(k, 2k, — k), keR
Ans. (d)

1
[X] + [;} = Some integer Suppose - k, Rootsarereal A >0
Ans. (b)

X

c
af ==, a™a* = x
a

Ans. (b)
= oc+[3:_—b, oc[32:E
a a

use of indices rules
Ans. (a)
log,, A + log,, B = log,, AB

a
= a+ar+ar’ +....... =—|r|<1

n

= Zn:r:%(n +1), 21:n
r=1

r=1

Ans. (d)

Solve two linear equations for o,

Ans. (C)

x > 0 Sincethat 72 — x — +/x > 0, /X € R
Ans. (a)

Roots are ral and less then three :

@ f(@)>0 @) A>0 (i) a+p<3
Ans. (b)

one root is common.

o +ba-1=0
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73.

74.

75.

76.

77.
78.

o’ +a+b=0

o —a 1
b -1 1 -1 1 b
1 b 1 b 11
Ans. (c)

A = b? —4ac > 0and perfect square there for roots are rationaland , a, b, c € Q
Ans. (c)

—1+\/§|:W’ —1—\/§|:W2

2 2

w+w’=-1 wl=1

Ans. (a)
a, X +bx+¢ =0
Both roots are common

axX +b,x+c,=0

a_b_g

a'2 b2 C2
Ans. (b)
" —1+Tf3' w? —1—Tf3l

Sumofroots = w + w2 = —1

Products of roots = ww? =1
Required quadratic equation

x?- (Sum of roots) x + Product of roots =0
Ans. (b)
Ans. (a)

c
oa:p=m:n,o+pf=—, af=—
a a

L . . c
Solving first two equations for o, B and substituting in o 3 = 3
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Unit - 3

M atrices and Deter minants

| mportant Points

Matrix :

Any rectangular array of numbersis called matrix. A matrix of order m x n havingm
rows and n columns. Its element in the i row and j* column is a;. We denote matrix
by A, B, Cetc.

(ﬂ iIsamatrix of order 2 x 2.

10 2} is matrix of order 2 x 3.
3 21
a, a, ... 4,
a, a, .. a,
A matrix of order mx nis| : : :
aml am2 amn

Algebra of Matrices

(1) Equality:If A=[a;] B:[bij]pxq aresaid to be equal i.e. A = B if

(i) a,=b, Vi&]j
(i1) order of A =orderof B, i.em=pandn=g¢

Typesof Matrices: Let A=[a, ]

(1) Rowmatrix: A lxnmatrix[a, a, a, ... a, ] iscalled arow matrix
(row vector)

(2) Column matrix : A mx 1 matrix | a, | iscalled column matrix

(Column vector)




3)
(4)

Square Matrix : Annx nmatrix is called a square matrix.
Diagonal matrix : If in asquare matrix A =[a]  , wehavea= 0wheneveri

+ j then A iscalled adiagona matrix.

(5)

Zero (null) matrix : A matrix with all elements are zero is called zero (null)
matrix. Itisdenoted by [0O] ~_orO_ orO.

mxn

Algebra of Matrices

(2)

Sum and Difference: If A and B are of same oder

i.e. A= [aijj|m n’ B= [bijj|m><n ,C= [Ciji'mxn

3)

(4)

thenA+B=C :[aij + bijj|m><n :[Cij]

mxn

A-B=C :[aij _biji|m><n :[Cii]mxn

Properties of addition
If matrices A, B, C and O are of same order, then

(i) A+B=B+A (Commutative law)
(i) A+(B+C)=(A+B)+C (Associative law)
(il A+0=0+A (Existence of Identity)
(iv) FA)+A=A+(-A)=0 (Existence of Inverse)

Product of Matrix with a Scalar

If A :[a,-,}mxn and k e R then we define product of matrix with ascaar is

kA:k[aii]mxn :[kaii]mxn

Properties of Addition of Matrices and Multiplication of a Matrix by a scalar
Let A=[a] .B=[b] . kleR

(i) k(A +B)=KkA +kB
@i k+HA=KA+IA
(iii) (khA =k(IA)

(iv) IA=A
MEDA=-A

Matrix Multiplication :

La A:':aij:'mxn’ B:':b

1j

]nxp.ThenAB:C
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n
where C; = a,b, =ab; +a,b,; +a;b;; +....cccc +a,b,
k=1

= Scalar product of i"" row of A and j*" Column of B.

(i) Product AB defined if and only if number of column of A = number of
rows of B

(ii) If Alismx nmatrix and B isn x p matrix then AB ism x p matrix.
Properties of Matrix Multiplication
Let the matrices A, B, C and O have order compitable for the operations involved.
(i) AB+C)=AB+AC
(i) (A+B)C=AC+BC
(iii) A(BC)=(AB) C
(iv) AO=0=0A
(v) AB #=BA, generdly
(vi) AB=Oneednotimply A=OorB=0
(vii) AB=ACneed notimply B=C
Types of Matrices

(6) Identity (unit) Matrix : In a diagonal matrix all elements of principal
diagonal are 1 is called Identity (unit) Matrix and isdenoted by | or I_or |

(7) Scalar Matrix : If k € R, then kI called a scalar matrix.

(8) Traspose of a Matrix : If all the rows of matrix A=[a; |  are converted
into corresponding column, the matrix so obtained is called the transpose of
A. Itisdenoted by ATor A'. AT=[a; |

Properties of Transpose
(i) (A=A
(i) A+B)"=AT+BT
(i) (KA)"=KAT, ke R
(iv) (AB)"=BTAT
(9) Symmetric Matrix : For a square matrix A, if AT = A, then A is cadled a
symmetric matrix. Herea, = &, for all i and .

(10) Skew - Symmetric Matrix : For asquare matrix A, if AT =-A, then A iscalled
a

Skew - symemtric matrix.

Herea, = -a foraliandj and a =0V |
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For square matrix A, A + AT is symmetric and A - AT is skew - symmetric
matrix.

(12) Triangular Matrices:
(i) Upper Triangular Matrix : A sgare matrix whose element a; = Ofori >
j IS
called an uppear triangular matrix.

a b c

a b
eg. , 10 d e

0 ¢
0 0 f

(i) Lower Triangular Matrix : A square matrix whose element a, = O for i

< j IS
called alower triangular matrix.
a 0 0
a 0
eg. {b C] b ¢ 0
d e f

Let A be asguare matrix of order n x n.

(12) Orthogonal matrix : A iscalled an orthogonal matrix if and only if ATA =1
=AAT

(13) Idempotent Matrix : A iscalled an idempotgent matrix if A2=A
(14) Nilpotent Matrix : A is caled anilpotent matrix if A"=0, m € Z*

(15) Involutary Matrix : A iscalled aninvolutary matrix if A2=1, i.e. (I +A) (I -
A)=0

(16) Conjugate of aMatrix : If A =[a ] isagiven matrix, then the matrix obtained
on replacing all its elements by their corresponding complex cojugates is

called the conjugate of the matrix A and is denoted by A= 3; |
Properties :
i) A=A
(i) (A+B)=A+B
(iii) (kA)=k-A,  kbeinga complex number
(iv) AB=A-B
(17) Conjugate Transpose of a matrix : The conjugate of the transpose of a given
matrix A is called the conjugate transpoe (Tranjugate) of A and is denoted

by a®.
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Properties :

() A =(AT)=(a)

(i) (A") =A
(iii) (A+B)" = A® + B’
(iv) (kA) =k-A°, k being a complex number

v) (AB)'=B°.A°
Let A be asquare matrix of oder n x n
(18) Unitary Matrix : A isan unitary matrix if AA® =1 = A°A,
(19) Hermitian Matrix : A isahermitian matrix if A® = A
(20) Skew - Hermitian Matrix : A isaskw-Hermitian matrix if A® = -A
The determinant of a square matrix :

If all entries of a square matrix are kept in their respective places and the
determinant of this array is taken, then the detrminant so obtained is called the
determinant of the given square matrix. If A isa square matrix, then determinant of
A isdenoted by | A | or det A.

Evaluation of Deter minants (Expansion)

Second order determinant ‘i g‘ =ad —hc
a b ¢
Third order determinant [a, b, ¢c,|=4a b; € N I i b,
a b. ¢ by ¢; a3 C3 az b
3 3 3

=a (bzcs - bscz) - bl (6203 - azcz) + Cl(a'zbs - azbz)
= albzcs - albscz - a'zblcs + azblcz + a'zbscl - azbzcl
Some Symbols:
(1) R — C. :To convert every row (column) into corresponding column (row)
(2) R;[c] (i #]): Interchange of i row (column) and j™ row (column)
(3) R(K) [c(K)] : multiply i row (Column) by keR - {0}

(4) R;(K)[c,(k)] : Multiply i row (column) by keR (k # 0) and adding to the
corresponding elements of j™ row(column)
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Properties of Determinants of Matrices

(i) [AT|=]|A]

(i) |AB[=]|A][B]
|[ABC|=]|A][|B]|C]

(iti) |KA |=k"| A | (Wwhere A isn x n matrix)

@iv) |1=1

Value of some Deter minants:

X p q

(N SYmmetricDeterminantg )r/ r| = xyz + 2pqr —xp® - yq® - zr®
y
0 x vy
(ii) Skew - symmetric determinant of odd order :|-x 0 z|=0
y -z 0
X Yy z
(iii) Circular Determinant :|y Z X =—(x3+y3+z3—3xyz)
Z Xy

Areaof aTriangle:
If the vertices of atriangle are (x, y,), (X,, ¥,) and (X, y,) then,

1 X y1 1
Areaof atriangle= A=—|D]|, where D=|x, y, 1

2 1

X3 Y3

Shifting of origin does not effect the area of atriangle.
If D =0 < all three points are collinear
Let the sides of the trianglebeax + by + ¢, =0, ax+by+c,=0,ax+by+c,
=0

2
. Area of atriangle =

2|C,C,C5 "
a b ¢
where C,, C,, C, are respetively the cofactorsof ¢, ¢, and ¢, and A = |a, Ez C,
8 D3 C3
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If A(x,, y,) and B(x,, y,) are two distinct points of AB then the cartesian equation of
AB is

Xy
X Y1 =0
X Yo

Propeties of Determiants: (D = value or determinante)

(i) If arow (column) is azero vector (i.e. al elements of arow or a column are
zero),thenD =0

(i1) If two rows (Columns) areidentical, then D =0

(iit) If any two rows (columns) are interchanged, then D becoms - D (additive
i n % e r S e
of D)

(iv) If any two rows (columns) are interchanged, D isunchaged = | AT |= | A |

ka, kb; ke, a b ¢
() |& by cy|=klja; by ¢
a; by Cj a; by ¢,

a+d; by+e ¢ +fy g b ¢ d, ¢ f
(vi) ay b, C, |[=|ap by Cyl+la, by ¢
as bs C3 a by ¢ a by ¢

(vii) If any rows (columns) is multiplied by k € R (k # 0) and added to another rows
(columns), then D is unchanged.
8 by ¢| |3 +ka, by +kb, c +kc,
a; by c3 a3 bs Cs

(vii) All rows of a determinant are converted into corresponding column, D is
unchanged.

(viii) Determinants are multiplied in the same way as we multiply matrices.

- |AB|=|A| |B] = |BA|=| ABT |= |ATB| = | ATBT|

oo
(ix) A=|f, g, h,|, where f, g,, h, arefunctionsof x for r=1, 2, 3.

f g3 h;g
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dA fi' g h' f, 9 bh fi oo M
v f, 9 hy|+|fy" 9" hy|+|f, g, hy
f; 93 h; f; 03 hg f3' 93" hg'

(x) Let D(x) be a3 x 3 determinant whose elements are polynomials.

If D(m) has two identical rows (columns), then x - m isafactor of D(x)

If D(m) has three identical rows (columns), then (x - m)? isafactor of D(X).
Minor and cofactor

d;; 9 a13]
A3; Az Ag3

Let A:[aij J3x3 _|:a21 8z a3

The minor of the element a, (i,]=1,2,3)inA

= M;, = The determiant obtained from A on deleting the row and the column in
which a, occurs.

The cofactor of the element aij (i,j = 1,2, 3) inA = A, =(-1)'* /M,

The value of any third order determinant can be obtained by adding the products of
the elements of any of its rows (columns) by their correspdong co-factor.

If we multiply all the elements of any rows (columns) of any third order
determinant by the cofactos of the corresponding elements of another row
(column) and add the products, then the sum is zero.

or in Mathematical notation

3 - - - -
(A ifi=k=1,2,3 : A ifj=k=1,23
J_Z:;aiiAki‘ 0 ifi k=123 ;aﬂ'Aik:{o if j k=123

Adjoint of Matrix
&1 dy Ay
Adjoint Matrix of A =adj A =| &, a,, ay
%3 Q3 a3
= Tranpose of the matrix of cofactor =[A ], ,
IfA=[a],  thenad A=[A]

To obtain the adjoint of 2 x 2 matrix, interchange the elements on the principal
diagonal and change the sign of the elements on the secondary diagonal.

Properties of Adjoint Matrix : If A issquare matrix of order n,
(i) AladiA)=(adiA)A=|A]l

(it) adj 1 =1

(iii) adj (kI ) =k *1 kisascaar.
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(iv) adj AT =(adj A)T

(v) adj (kA)=k"*adjA, kisascaar.

(vi) adj(AB) = (adj B)(adj A)

(vii) adj (ABC) = (adj C)(adj B)(adj A)

If A isanon singular matrix of order n, then
(i) ladiA[=]A*

(i) adj (adj A) =| A "?A

(iii) | adj (acj A) [= | A |-V

Adjoint of

(i) adiagonal matrix is diagonal

(i) atriangular matrix is triangular

(iit) asymmetric matrix is symmetric

(iv) ahermitian matrix is thermitian
Inverse of a Matrix

A sguare matrix A issaid to be singular if | A |=0and nonsingular if |A |=0

If A isasqguare matrix of order n, if there exists another square matrix of order n
such that
AB =1 =BA

Then B(A) is caled inverse of A(B).It isdenoted A
1 i
A =—(adj A)
| Al

If inverse of matrix A exists, then it is unique.
A square matrix A isnon-singular < |A| #0

< A7 exists.

Results:
() |AT=HATT (i) (AB)t=BA™
(i) (AT =(A™)T iv) AYT=(ADK kez

(v) A=diag[a, a, a; ... a landa,-a,a,- .. -a #0then
At=diag[a,’ a,’ a,t ... a ]

(vi) Inverse of a symmetric matrix is symmetric.

Elementary Transformations (operations) of a matrix

(i) Interchange of rows (columns)
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(i1) The multiplication of the elements of arow (column) by anon - zero scalar.

(ili) The addition (subtraction) to the elements of any row (column) of the scalar
multiples of the corresponding elements of any other row (column).

Test of Consistency

If the system of equation possesses atleast one solution set (solution set is not
empty) then the equations are said to be consistent.

If the system of equation has no solution they are said to inconsistent.
Solution of simultaneous linear equations in two (three) variables :
Trival solution :

Value of all the variablesiszeroi.e. X=0,y=0,z=0
Non Triavia Solution :

Value of atleast one variable is non-zero
Homogeneous linear equation :
If constant termis zero, i.e. ax + by =0 or ax + by + cz=0
such equations is called homogenous linear eqaution.
Solutiuon of homogenoeous linear equation
Consider the egautions

For three variables For two variables
ax+ay+azz=0 ax+a,y=0
ax+ay+a,z=0 ax+ayy =0

apX+ayy +a,z=0

%1 S 3| | X 0 0
Ay 8y ay3||Y|=|0 [all 312} [X} :[ }

431 d3p &3] |7 0 %1 8] LY] L0

AX=0 AX=0

(i) If |A| #0thesystemisconsistent and has only trivial (unique) solution.

(i) If | A | =0 the system is consistent and has non trivial (infinite number of)
Solution.

Solution of non-homogeneous linear equation :

Let three equations  ax+by+cz=d
ax+hby+cz=d,
ax+by+cz=d,
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Matrix inversion Method
Equations can be expressed as a matrix form AX = B.

& b ¢ X d,
Where A=|a, b, c¢,|, X=|y| and B=|d,
a; bs ¢ z ds

If |A|=0(Aisnonsngular), At exists,
The solutionis X = AB
Cramer’sRule

Dy Di, D
D D D

Where
d b ¢ a d ¢ a by d a b ¢
d; by c; a3 d; ¢ a; by dj a3 by ¢

(i) 1f D # 0then the system has a unique solution and said to be consistent.

(i) f D=0and D, =D, =D, = 0 then the system has infinite number of solution
and said to be consistent.

(iii) If D = 0 and atleast one determinants D, D,, D, is non-zero, then the system
has no solution (solution set is empty) and said to be inconsistent.

Above both method can be used to solve non-homogeneous linear equation in two
variables.

Characteristic Equation :

LetA =[a],, ,then A - Al is called characteristic matrix of A.

Equation | A - Al | = 0 iscalled characteristic equation of A.

Homogeneous system of linear equation having non-trival solutionif | A - Al | =0
Every square matrix A satisfies its characteristic equation |A - Al | =0

g



Question Bank
If the system of equationsx + ky + 3z =0, 3x +ky - 22 =0, 2x + 3y - 4z =0 has

X
non trivial solution, then 2—32/ =..

@z0-2 @©2 (-2

n nPn nCn
n+1 n+1Pn+1 n+1Cn+1:"'
n+2 n+2Pn+2 n+2Cn+2

@ r+n+1)n (b) n(n + 1)! ©m+1n (dn+2)n
Let a, b, ¢ be such that b(a + c) # 0.

a a+l a-1 a+1l b+1 c-1
Ifl-b b+1 b-1|+| a-1 b-1 c+1|=0, then n is..

C C_l c+ (_1)n+2a (_1)n+1b (_1)nc
(a) Zero (b) any eveninteger (c) any odd interger (d) any integer

sin(x+p) sin(x+q) sin(x+r)

sin(y+p) sin(y+q) sin(y+rn)|=..

sin(z+p) sin(z+q) sin(z+r)

(@sin(x+y+2) (b)sin(p+q+rn (o)1 CRY

3x-8 3 3
3 3x—-8 3 |=0, then x=...
3 3 3x-8

@35 O35 ©5% @55

(b+c)®  a? a’
b> (c+a)’ b*> |=k(abc)(a+b+c)’, then k=..
c? 2 (@a+h)?

@1b)-1 (-2 (d2




10.

11.

a ble? a |= kabc, then k=...

(@) 4 3 (©2 (@1

a a’ 1+a°

b b? 1+b* =0 and the vectors (1, a, a?), (1, b, b?), (1, ¢, ¢?) are non-coplanar
c ¢ 1+¢c°

thenabc= ...

@0 (b) 2 (-1 (d1

VIT+43 V20 5
VI5 +422 V25 10 |=..
3+455 15 25

(a) 5(5+3-3v2) (b) 5(3V2 +513)
(c) —-5(5v/3+3v2) (d) 5(3v2 —5v3)

a’> (s—a)’ (s—a)?
If2s=a+b+cand A=|(s—b)> b® (s—b)?|thendetA=..
(s—c)> (s—c)* c?

(@) 25°(s-a) (s-b) (s-¢) (b) 2s*(s-a) (s-b) (s-c)
(c) 2s(s- a)? (s- b)? (s- ¢)? (d) 28 (s- @)? (s- b)? (s- ¢)?
The homogeneous system of equations
2 at+tpB+y+d off +vo X
oa+pB+y+0 o(a+B)(y+0) af(y+d)+yd(a+B) ||y |=0
af+y0  ap(y+93)+yd(a+p) 20,30 z
has non - trivial solutions only if...
@aoa+p+y+06=0 (b) forany a, B, v, &
(©Qap+v8=0 (d) oB(y +8) + yS(a + B)
{ 136 )
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4 4k Kk
Let A=|0 k 4k|. If det(A®)=16 then |k| is...

0O 0 4
@1 by; (©4 (d) 42
a a° a-1
am 20 a30)_ —
If 1, »,0® are cube roots of unity, then )
am a2co a30) 1
@0 (ba (ga* (d)a’
Ifa,a,a,..areinGP, then
|Og a, |Og A+ |Og an 2
loga,,; loga,,, loga,,s|=..
|Og A+ Iog an+7 |Og an+g
@0 (b) 1 (c) 2 (d)4
@ % 11 T T ~2013
If P= 5 ﬁ,Az{o J and Q=PAP", then P Q" P=
2 2
1 2013 4+2013J/3 6039
€Y (b)
0 1 2012 4-2013V3
243 1 | 2012 2-43
(o) % d) 2 NG
-1 2-3 2++/3 2012
-1 2-3i 3+4i
A=2+3i 5 1+i | thendetAis...
3-4i 1-i 4
(a) Purely real (b) purely imaginary (c) complex number (do
log;1024 log,3 log,3 log,3|
Thevalueof | 1558 1og,0| * |logs4 log,d| ™
(@6 (b) 9 (c) 10 (d) 12
{ 137 >
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18.

19.

20.

21.

22.

23.

24,

(c) 4p (dydp+2

If A= {k 3} and | A3 | = 343, then find the value of k = ...

(+£3 (d)x4

(©nA  (d)(n+1)A

i 0
If A=|0 i

0 0
@4p+1 (b) 4p + 3

3 k
(@ z+1 (b) +2

10 . _
If A_L J, then An+ (n-1)1 = ...
@2 A (b) -nA

X2 + X X+1 Xx-2

If 2x% +3x-1  3x

(a) -12 (b) 12

tan’x  —sec’x 1
—sec’x  tan’x 1| =...
-10 12 2

(a) 12 tan®x - 10 secx
(c) 0

SECX COSX Sec’X +CoS X COSec’X

If f(x)=|cos®x cos®x
1 cos’x

@33

X2

X € SeCc X

If f(x)=| sihx 2 cosx,

cosecx x° 5

(a0 (b) 5e"

cosec’x

® 34

{ 138 )

2x—3/=24x+B thenB = ...
X2 4+2X+3 2x—-1 2x-1

©) 24 (d) -8

(b) 12 sec?x - 10 tan* + 2
(d) tan®x. sec?x

T
2
cosec2x . then If(x) dx =
0
2,
© 37%3
T
2
then the value of I f(x) dx = ...
T
2
(c) 1-%

0
01, i=\/—_1, then A" = | where | isunit matrix whenn = ...
i

(d) 34

) —



25.

26.

27.

28.

29.

30.

o T 9
D O T
O 9 O

If A= , Wwhere a, b,cR*, abc=1and |A|>0, ATA =1, then
a+b+c=..
(@) 12 (b) 4 (c) -8 (d) 28

X" sinx COS X ]

If f6)=|n! sin(%) cos(ZE) then ;—n (f(x)) at x = 0 is ... where p is constant.
X
2 3

P P P

@p (b) p +p?
(c) p? (d) Independent of p.

cosz(§+x) 0032(3—“+x) c032(5—+x)

(@) 0 (b) cos?(3x &)
(c) sin?(3&+x) (d) cos?
x?—5x+3 2x-5

3
If AX)=|3x*+x+4 6x+1 9|=a+bx®+cx+d, then d=..
7x?> —6x+9 14x—6 2

(a) 156 (b) 187 (c) 119 (d) 141
3a b ¢

If A=|b 3c al|, abceR, abc=1 and AAT =641 and | A | > 0, then
c a 3b

<a3 +b? +c3) =..

(a) 343 (b) 729 (c) 256 (d) 512

Let P be anon-singular matrixand 1 + P+ p? + .... + p» = O, (O denotes the null
matrix) then P* = ...

(@ 0 (b) P (€) pr (d) |
{139 )

) ——



31.

32.

33.

35.

36.

a—-b-c 2a 2a
The matrix 2b b-c-a 2b issingular if...

2¢C 2¢C c—-a-b
@a-b=0 (b)a+b=0
(cca+b+c=0 (da=0

X+1 x+3 X+ 4
X+4 X+6 X+8|=...
X+8 x+10 x+14

(a) 2 (b) -2 (c) 4 (d) -4

If a, b, c are positive and not all equal, then the value of determinant
a b c

b c alis

c ab

(@>0 (b)>0 (c)<0 (d <0

1 a a’-hc

1 b b®—cal=..

1 ¢ c®-ab

@ o (b) (& - bc) (b? - ca) (c? - ab)
(c)(@a-b)(b-c)(c-a (d) -1

If the equationsy +z =-ax, z+ x=-by, x+y =-cz have non trivial solutions,
then

1 1 1
+ + =...
l1-a 1-b 1-c
(@1 (b) 2 (©) -1 (d) -2
If the equations a(y + z) = x, b(z + X) =y, c(x +y) = z have non trivial solutions,
then

1 1 1
+ + =..
1+a 1+b 1+c
@1 (b) 2 (c) -1 (d) -2




37.

38.

39.

40.

41.

42.

43.

If the equations x - 2y + 32 =0, -2x + 3y + 22 = 0, -8x + Ay = 0 have non-trivial
solution then A = ...

(a) 18 (b) 13 () -10 (d) 4

If the equationsx + 3y +z=0, 2x-y - 2= 0, kx + 2y + 3z = 0 have non-trivia
solution then k = ...

@ % (b) 3 © -% (d)-%
If the equationsax + by + cz=0, 4x+ 3y + 22=0, x + y + z = 0 have non-trivia
solution, then a, b, c arein...
(@ A.P. (b) G.P.
(c) Increasing sequence (d) decreasing sequence.

If the system of equationsx + ay =0, az +y =0, ax + z = 0 has infinite number
of solutions then a = ...

(@0 (b) 1 (c) -1 (d) -2
1 4 20
The solution set of the equation 1 -2 5 |=0 is...
1 2x 5x?
@ {1, 2} (b) {-1, -2} (©) {1 -2 (d) {-1, 2
The equations x + 2y + 3z =1, 2x+y + 3z =2, 5x + 5y + 9z = 4 have....
(a) no solution (b) unique solution

(c) Infinity solutions (d) can not say anything

2 -3 4
If A=|2 -3 4| then A=,

0 -1 1
(@A (b) A2 (c) A® (d) A

Read the following paragraph carefully and answer the following questions No. 44
to 46.

100 1
A=|2 1 0} U,, U, and U, are column matrices satisfying AU, = 01 AU,
321 0
2 2
= g , AU, = i and U is 3 x 3 matrix whose columns are U,, U,, U,, then




45.

46.

47.

48.

49.

50.

Thevalueof |U |is...

(a3 (b) -3 © 3 (d) 2
The sum of the elements of U is ...
(@ -1 (b) O (1 (d) 3
3
The value of determinant of [3 2 0] U |2] is...
0
(@ 5 (b) 3 (c) 4 @ 3
0 1 2 T 772
IfA=|1 2 3,A7=|-4 3 c then..
sa1] |5 34
(@a=2c=-1 (b)a=1c¢c=-1
(cda=-1,c= (da=32,c=1%
-1 -2 -2
If A={ 2 1 -2/, thenadj A =...
2 -2 1
(@A (b) AT (c) 3A (d) 3AT
1 2 1
IfA=|5 2 6], then A3= ..,
-2 -1 -3
(@ | (b) AT (c) O (d) At
143 -1-iV3
If A= 1& 1& ,i=+—-1 and f(X) = x2 + 2 then f(A) = ...
2i 2i
1 0 .
HITE
LB\ 1 0 . =\[1 00
@ =5 @) ]
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2 -2 4

51. If A=|-1 3 4 | isanidempotent matrix, then x is equal to ...
1 -2 x
@-1 (b) -5 (c) -4 (d)-3
52. Let a, b, c be positive real numbers, the following system of equationsin x, y and
z
2 2 2 2 2 2 2 2 2
a~ b° ¢ a~ b° ¢ a~ b° ¢
(a) unique solutin (b) no solution
(c) finitely many solutions (d) Infinitely many solutions.
3 -4
53. If A= "= ...
A [1 _1] then A
3n —4n [2+n 5-n
@0 O -
(3" (-4)" 2n+1  —4n
(© 1" ()" (d) N 1-2n
54. Suppose amatrix A satisfies A2-5A + 71 = O. If A®=aA + bl then the value of
2a - 3b must be...
(a) 4135 (b) 1435 (c) 1453 (d) 3145
1 ab
55. InaAABC,if 1 ¢ a=0, thenthe value of 64(sin’A + sin?B + sin?C) must be...
1 b c
(a) 64 (b) 144 (c) 128 (do
56. If A= ol then A3 =
. - 1 1 ) e — e
(a) 220127 () 21006 (C) -220137 (d |
I 11
57 |1f A=|[1 1 1|, then A®3 =
I 11
(a) 32013A (b) _32012' (C) 32011A (d) 31006A
£ 143 )
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58.

99.

60.

61.

62.

63.

1 -1 1 i B
fa=|0 2 -3|and B=(adjA), C=5A then lad) B| _
B c|

2 1 0
(@) 5 (b) 1 (c) 3 (d) &

1 0 0
If A=|0 coso. -sina |, then ‘(adj(adj(adj(adj A))))‘:
0 sina cosa

@1 (b) 2 (c) 2° (d) 2%
r r-1 _
If A= 4 ‘ where r is a natureal number then the value of
2013
( Z Arj IS ...
r=1
@@ 1 (b) 40 (c) 2012 (d) 2013

If zisacomplex number and a,, a,, a,, b,, b,, b, are all real, then

qZ+b,Z a,z+b,z azz+bsz
bz+a b,z+a, byz+a,

@ |z (b) (a,a,8, + b,b,b)* |z [
(c) 3 (d) 0

1 3cos0 1

If D=[sin6 1 3 ¢os 0|, then maximum value of D is...
1 sin 0 1

(a) 9 (b) 1 (©) 10 (d) 16

{ cos’®  cosH sinﬂ{ cos?p  cosH sinq)}_{o 0}

cos@sin®  sin®® | [cospsing  sin%g 00
provided6 - ¢ =...,ne Z

(@) nrn (b) (2n+1)Z () nZ (d) 2nr

£ 144 X
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65.

66.

67.

If P, Q, R represent the angles of an acute angled triangle, no two of them being

1 1+cosP cosP (1+cosP)
1 1+cosQ cosQ (1+cosQ)
1 1+cosR cosR(1+cosR)

equal then the value of IS ...

(a) positive (b) O (c) negative (d) can not be determined
IfO<[x] <2, -1<[y] <1, 1<[z] <3([-] denotesthe greatest integer function)
[xI+1 [yl [Z]

xX]I Dl+1 [z]
[x] [yl [z]1+1

then the maximum vaue of determinant D = is ...

(a) 6 (b)2 ()4 (d) 8
If A :{ 1 fan a} then ATA™ = ..
—tan a 1
@ [ —cos 2x  sin 2x (b) [cos 2x  —sin 2x
| —sin 2x  cos 2X | sin2x  cos 2X
[cos 2x  sin 2x tanx 1
(©) | sin2x  cos ZX} @ | -1 tan x}

cosx 0 sinx cosy -siny O
fx)=| O 1 0 |, gy)=|siny cosy O

—sinx 0 cosx 0 0 1

(i) () . g(y) = ...

@fxy) (o) f(%) (©) f(x + y) () f(x - y)
(i) Which of the following is correct ?
@ [0 =5 (b) [f6)] ™" =—F(¢)

© [f)] " =f(-x) (@) [f0)] " =—f(-x)
(iii) [f) gm)] ™" =
@ fxYHay™) (b) fiy™) g(x?)

(€) f(-x) g(-y) TN (d) 9(-y) f(-¥)

N



X a a

68. If D;=la x a|l and D, :‘X a’ then ...
X
a a x
3 :
(c) (;'LX(DI):SDzz (d) &(D1)23D2
69. If a, B are the roots of the equation x? + bx + ¢ = 0, then
3 1+a+pf l+a®+p?
l+o+p l+a’+p> 1+a’+p*|=..
1+a? +p2 1+ad+B> 1+a*+p?
(@ (L + b+ c) (b - 4c) (b) (1 -Db-c) (b?- 4c)
() (1-b+c)?(b?- 4c) (d) (1 +b-c)?(b?- 4c)
ab _.m ocd _ .n Im b la m la b
70. If X%y  =e ,xy—e,Dl_n d" D2_C ‘and D_‘C d" then
Xx=..ady=..
Dy D2 by 2L D2 ElR q 22 D
@ log(%) log () ) F, FZ  ©e°,e® @ 5 B
J6 2i 3+6
71. Thevalue of determinant V12  3++8i  3V2 + 6i| is a
V18 2 #1210 27 +2i
(a) real number (b) rational number
(c) irrational number (d) complex number
72. Maitch the following columns :
Column | Column 11
1. A isasquare matrix such that A=A A. A isaNilpotent matrix
2. A isasquare matreix such that A™ = 0O B. A isan Involutary matrix
3. A isasquare matrix such that A% =1 C. A isasymmetric matrix
4. A isasquare matrix such that AT = A D. A isan dempotent matrix
(a) 1-D, 2-A, 3-C, 4-B (b) 1-D, 2-A, 3-B, 4-C
(c) 1-A, 2-C, 3-D, 4-B VLTI (d) 1-B, 2-D, 3-C, 4-A

N



73.

74.

75.

2.cos’x  sin2x  —sin x

¢ f(x) = sin 2x 2sin’x  cosx|, then | (f(x)+f'(x)) dx=...

S 0y

I
sinx  —CoS X 0
(@1 (b) = (0 (d) 3-3
X sin X COS X y
If f(x)=[x> —tanx —x°|, then IimO (x) = ...
X
2X  sin 2x 5x ” X
(@0 (b) 1 (c) 2 (d) 4
The set of natural numbers N is partitioned into arrays of rows and columns in the
) 3 6 7 8
form of matrices as M, :[1]’ M, :|:4 5:', |\/|3 =9 10 11},..., M, :[] and
12 13 14

so on. Find the sun of the elements of the diagonal in M .
() 144 (b) 441 (c) 321 (d) 461

1+X X NG

2

76. Let| x 1+x x*|=ax’+bx*+cx’ +dx® +ex+f, then match the following
x° X 1+x
columns:
Column | Column 11
1. TheVaueof f=.. A.O
2. Thevaueof e=... B.1
3. Thevalueofa+c=... C. -1
4. Thevaueof b+d=... D.3
(@) 1-C, 2-D, 3-A, 4-B (b) 1-A, 2-B, 3-B, 4-C
(c) 1-B, 2-D, 3-C, D-B (d) 1-D, 2-C, 3-D, 4-A
(1+3x)™ (2 +5x)" 1
77. 1f f(x)= 1 (1+3x)™ (1+5x)"|, a, b being positive integers, then sum
(1+5x)" 1 (1+3x)"
of constant term and coefficient of x is equal to ...
(@5 (b) - 8 ©1 (d) O
{147

NV



78.

79.

80.

If maximum and minimum value of the determinant

1+sin®x  cos’x sin 2x
sin’x  1+cos’x  sin2x | are M and m respectively, then match the
sin®x cos’x 1+ sin2x

following columns.

Column | Column 1
1. M2+ m*B = A. awaysanodd for keN
2. M3-md= B. Being three sides of triangle
3. M*-m*= C. 10
4 2M -3m, M+ m, M + 2m D. 4
E. Alwaysanevenfor keN
F. does not being three sides of triangle.

G 26
(@ 1-D, 2-G, 3-A, 4B (b) 1-G, 2-D, 3-A, 4-E
(c) 1-C, 2-G, 3-E, 4-B  (d) 1-D, 2-C, 3-E, 4-F

If [X] isthe greatest integer less than or equal to X, then the determinant’ s value of
the matrix.

[e] [x] [x*-6]
<] [x*-6] [e] |is..
[n*-6] [e] [7]

(a) 8 (b) 0 © 1 (d) -8
cos 2x sin®x  cos 4x

When the determinant f(x) =|sin’x cos 2x cos’x| is expanded in powers of
cos 4x Ccos’Xx  cos 2X

sinx, then the constant term in that expansion is...
(@0 (b) -1 () 2 (d)1

sin 6 cos 0 sin 20
sin(0+2%) cos(0+ Z) sin(20 + )

81. The value of the determinant 3 IS ...
sin(6-%) cos(6-%) sin(20-4)
@0 (b) 2sin6 (c) -sin20 (d) -2cosb
L 148>
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a0 110 2 _
82. If A_[l J and B_[S J, then A2 = B for
@a=4 (b) =1 c)a=-1 (d) no o
__oc 0 (10 . _
83. If A__2 3} and I_{O J, then A% =9l for
@a=4 (b) =3 () a =-3 (d) no a
84. If A= _39 _13} then |+ 2A +3A%*+...0=...
9 1 4 1 7 2 7 2
@| g of B9 © |_18 5 @ | 5 _18
85. If Misa3 x 3 matrix, where M™ =1 and det M = 1, then det(M - I) = ...
(@0 (b) -1 (c) 4 (d) -3
86. Let A and o bereal. The system of equations
AX + (sina)y + (cosa)z = 0
X + (cosa)y + (sina)z = 0
-X + (sina)y - (cosa)z = 0  has no trivial solution.
(i) The the set of all values of A is
@ |V3.v3] o) [V2.v2]  (©[L 1 [0 7]
(iFora =1, a =...
(@ nmne—% (b) 2nw, nn—% (c) nm,nn+% (d) —x, -3
1 0 2
87. |If A:[_1 7} and A°=8A+Kkl,, then k=...
(@1 (b) -1 () 7 (d) -7
X X X
88. Theidentity elementinthegroup M=<{|x x x|/xeR, x=#0; with respect to
X X X
matrix multiplicaiton is ...
RN 1 oo
11 1 i 11 111
@|3 3 5] (B)|2 2 2 (©) (@0 10
tiy i t cou1
149




yyy
89. Theinverseelement of |y y Yy | in group
y vy

X X X I 111
M=<x X Xx|/xeR, x#0,I=—=1 1 1
3 W.I.t
X X X 111
matrix multiplicationis...
1 1 1 1 1 1 1 1 1 1 1 1
Yy vy Yy 3y 3y y y 6y 6y 9y y 9y
1 1 1 1 1 1 1 1 1 1 1 1
@y v vy O]y 3 3 © |&y B o d) |y 3 9
1 1 1 1 1 1 1 1 1 1 1 1
Yy vy Yy 3y 3y 3y 6y 6y 6y 9 9y 9y

1
-2

10 1 0 11 01
(a [o J (b) [—1 —1} © [—1 0} (@ [l 0}

91. Costruct an orthogonal matrix using the skew-symmetric matrix A = B _02}

90.

>
I

_Zl:l and ¢(X) = (1 + X) (1— X)_l, then (I)(A) =...

_3 _4 3 4 4 3 _4 _3
€ [f _3} (b) {_‘Z } ©) [ 2} (d) {_3 _2}
5 5 5 5 5 5 5 5
92. Construct an orthogonal matrix using the skew-symmetric matrix
0 -2 1
A=|2 0 -5
-1 5 0
(216 22 1'21 6 22
(@—{14 21 6 (b)—=|14 -27 -6
i1g 14 21 g 14 -2
(21 6 22 1'21 6 22
(c) —| 6 14 18 (d) —| 6 14 -18
3122 18 7 .2 18 7
{ 150




93.

94,

95.

96.

97.

98.

2 2 1
If A=|1 3 1|, thenA3-7A2+ 10A = ...
1 2 2
(@ 5l - (b) 51 + A (c) A -5l (d) 71
1 2
If A= {3 4] 8A“ =
(a) 145 A1 - 271 (b) 271 - 145 A1
(c) 29A1 + 9l (d) 145A-1 + 271
The system of equations
X, + 2X, + 3%, = AX,,
33X, + X, + 2x3 = AX,,
2x, + 3X, + X, = AX,  can possess a non-trivial solution then A = ...
(@1 (b) 2 (c) 3 (d) 6
Solution of the system of linear equations (o constant)
X sec?o, - y tana + z = 2.
X coS’a + Yy sina = 1
X+z=2 Is(x,y, 2=
@@€1 (022 © (212 (d) (1,0, 1)

For what value of k the following system of linear equations

X+2y-z=0,
X+ (k+7)y-32=0,

2x + 4y + (k - 3)z = 0 possesses a non-triuvial solution.

(@1 (b) O (c) 2 (d) -2
The correct match of the following columns is given by
Column | C olumn Il

1. Leibnitz A e

2. Euler B. Mathematical logic

3. Cayley - Hamilton C. Calculus

4. George Boole D. (e)"n=¢gM

5.  De-moivre E. Theory of Matices

(a) 1-D, 2-A, 3-E, 4-b, 5-A
(c) 1-C, 2-A, 3-D, 4-B, 5-E

(b) 1-B, 2-D, 3-A, 4-C, 5-E
(d) 1-C, 2-A, 3-E, 4-B, 5-D
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4 6 6
99. Let A=|1 3 2 |. If gistheangle between two non-zero column vectors

-1 -5 -2
X such that AX = AX for some scalar A, then tan6 = ...
C (b) ©) 2% (d) %
100. Let the 3-digit numbers A28, 3B9 and 62C, where A, B, C are integers between
A 3 6
0 and 9, be divisible by a fixed interger k, then the determinant |8 9 C] is
2 B 2
divisible by ...
Kk
(a) 3k (b) k? (c) k (@ 3
-2 3
101. If A{_l Jthenl +A+A2+ 0=,
0 3 110 -3 110 3 .
€) [1 3} (b) 3[_1 3} (c) 5[_1 3} (d) undefined.
|12 3 5 _
102. If A—[_l J, then A3=..
@ (b) O (c) -A (d) A +1
X X+1 X+2 X X X
r r+1 r+2 r r+l1 r+2
y y+1 y+2) _ |y y y ;
10311 | ¢ r+1 r+2 = r r+1) \r+2 , then i s
z z+1 zZ+2 z z Z
r r+1 r+2 r r+1 r+2
(@0 (b) 1 (c) -1 (d) 2
104. Investigate the values A and p for the system
X+2y+32=6
X+3y+5z2=9
2X+ 3y + Az =
£ 152 >




and correct match the following columns.

Column |

1. A=8 nu=#15
2. A8 peR
3. A=8u=15

(a) 1-A, 2-B, 3-C
(c) 1-C, 2-A, 3-B

105. The value of a, B, y when A =

0 2B vy
o B —y| isorthogonal are ...
a Py
1 1 1
b) +—, +—, +——=
N H N R
(d) + 1 + 1 + 1
V2TV 2
£ 153 )

Column 11
Infinity of solutions
No solutions
Unique solution
(B) 1-B, 2-C, 3-A
(d) 1-C, 2-B, 3-A




1 k 3
3 k -2 :0:>k:§
2 3 4

Put value of k in given equations and solved them

X_y_ z_xy_ -30_-5

= —=——=—= ==
5 -2 6 z 36 6

n nt
D=n+1 (n+1)!
n+2 (n+2)!
n 1 1
—ntln+1 n+1 1 C (i)
Gl
n+2 (n+2)(n+1) 1 :
n 1 1
=n!|l n

st (_1)1 R12 (_1)
1 (n +1)°? 0

=(n®+n+1)n! - Expanding along C,

a+l b+1 c-1
a-1 b-1 c+1

(-1)'a —(-1)'b (-1)°c

The 2™det D, =

a+l b+1 c-
=(-D"ja-1 b-1 c+
a -b c

=(-1)" b, "R4;3,R,; and taking transpose
.'.(1+ (—l)n ) D, =0 For any odd integer

~-D, #osinceb(a+c)=0
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Given determinant is a product of two eleminant

sinx cosx Ofjcosp cosq cosr
siny cosy OQjsinp sing sinr|=0x0=0
sinz cosz 0] O 0 0

3x -2 3 3
3x—-2 3x-8 3 |=0

.-C, (1).C. (1
3x-2 3  3x-8 a(1):Ca ()

1
~.(3x—2)(3x —11)2 =0 Gy (B’X——Z] and expanding along R,
2 11
SX==, =
3 3

Leta=1,b=-1,c=2

111

1 9 1=k(-2)(2)
4 4 0
.—32=-16k
nk=2

Leta=1, b=-1,c=2

1 2 2
15 1]=k(1)(-1)(2)

a a 1 a a’
~1 b Db?l+abcl b b?*=0

c c? 1 ¢ ¢
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1 a a
~(1+abc)l b b*=0

1 ¢ c?
1 a a
sabc=-1since [L b b* =0
1 ¢ ¢
V11 43 2 1
L D=(45)(45)VI5 + V22 | 12 o
3 +.5535
J3 2 1
510 5 2
v5 Ca(V7B),C.y ()
0 3 6
:5(3&—5\@) .+ expanding along R,
1 1
10. Ifs=0,detA=a’b’c’[l 1 1=0
1 1

~.S? isa factor of det A since 3 rows are identical

Let s=a
a’ 0 0 a2 0 0
s.detA = (a—b)2 b? (a—b)2 =lc®> b? c?=0
(a-c) (a-c)’ ¢ b* b* ¢’

. S-aisafactor of det A

Similarly (s - b) and (s - ) are also factors.
but det A is a sixth degree polynomial

. The sixthe factor is of the form k (a+b+c).
~detA=k(a+b+c)s’(s—a)(s—b)(s-c)

Leta=b=0,c=2=s=1

1
J5

o)

‘“b+c=a
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011
s.detA=1 0 1lj=-2k=k=1
11 4

~.detA=2s*(s—a)(s—b)(s—c)
11.  The determinant of coefficient matrix is the product of two determinant.

1 1 Of1 y+d vo
oa+pf v+ Ol a+p ap|=0x0=0
o 3 00 O 0

forany a,pB,y,8

4 4k k[
12. det (A%)=(detA)’=0 k 4k| =16
0O 0 4
= (16k) *=16
—k? _L
16
1
~lkl==
-2
a a* a° a a’

13. D=la® a* a*|-|a® a*

—aa®a®’ [l a® a*|+[1 a* a°
1 amz aZoJZ 1 aZoJZ amz
=0 1o+’ =0
14. Usea =ar"* ..loga =loga,+(n-1)logr
n 1 n 1
Iogan Iogan+1 Iogan+2

3logr 3logr 3logr |=0
6logr 6logr 6logr
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"Ry, (-1),R;(-1)and thenR, =R,

15. Clearly P isan orthogonal matrix . PPT=P"P=I

Q2w :(pApT)(PAPT) (PAPT) (2013times)
_pA23 pT

PTQ2013 P :A2013

AZ:A-Azl 2 A3:1 3 Am:l 2013
0 1/ 01"’ 0 1

16. det A = det (K)T = detA
—detA=det A=detA
=det A is Purelyreal

log,2° log 43

log, 2 log,. 3

log,3 log, 3

17. D= 2 2
log,2 log,?2

1
10log.2 =lo
7 3% g3 g,

2

=(10-1)(2-1)=9
18.  A-=il
A"=i"I"=i"I=1 ifn=4p
19. \A3\=73
S[A =7 =|A|=7

=k?-9=7T=k=14

20 A2—10A3—10 An_lo
' 12 1" 13 1" n 1

.-.An+(n_1)|{: ﬂ:nA
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21.

22,

23.

24,

25.

Putting x=0, we get

0O 1 2
-1 0 -3=B=>B=-12
3 -1 -1
1 1 2
D=|-sec’x tan’x 1
.'.R21(1)
-10 12 2
1 2 2
=l-sec’x 1 1
"+ Cyp, (1)
-10 2 2
=0 ::C, =C,

SeCX  COSX Sec’ X +CcosX-cosec’x
_| ~ne? 2 2
f(x)= c?s X COS’ X COSec’x 2 Cp(-1)
sin? x 0 0
=c0s X —sin? x —cos® x
=2 =2
=sin? x-cos X —sin’ x
L

2 2
f(x)dx :jsin2 X COSX dx—jsin2 xdx (- taking sinx =t substitution)
0 0

el 1. 1. . 7% 1 =
=|—| ——=|X—==sin2x | =—-——
3 2 2 , 3 4

0

O N[ 3

since f (- xX) =-f(x), odd function.

7
[ F(x)dx=0
¥

since ATA=1= A% =1 ( AT=A clearly)

a b c b ¢ 1 00
Sb ¢ a c al=({0 1 O
c a b b ¢ 0 01

Q T D
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nat+b*+c?=1 ab+bc+ca=o0
.'.(a+b+c)2 =l=a+b+c=1
a3+b3+c3—3abc:(a+b+c)(a2+b2+c2—ab—bc—ca)

sa’+b’+c® =3(1)+1=4 (-abc=1)

26 dnf(x)_ n! sin(n—nj cos(ﬂ]
X" B 2 2

ddxnn £(0)=f" (0)

27. By R, (1) wegetallentriesof R, iszero
~.D=0
2x-5 2x-5 3| [x*-5x+3 2 3

28. A'(x)=|6x+1 6x+1 9[+|3x*+x+4 6 9
14x-6 14x-6 21| |[7x*-6x+9 14 21

—0(~C,=C,)+0(-~C, =C,)=0

~.A(X) isaconstant

-.a=0,b=0,c=0
Put x =0 both sides, we get

3 5 3
d=14 1 9/=141
9 6 2

29. Clearly AT = A= AAT =64I
= A? =64l

=|A|=8
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33 b ¢
=|b 3c al|=8
c a 3b

:>29abc—3(a3+b3+c3):8
=at+b¥+c*=7 - abc=1
= (a®+b*+c*) =343
30. P*(1+P+P?+..+P")=P"0

SPYHIIP+.+ 1P =0

L P I(1+P+.L+P") =0

L P I(-PM)=0

SPpt=p"

a+b+c a+b+c a+b+c

31 determinant| 2° P-c-a 2b Ry (1),Ry (1)
2C 2C c-a-b
1 0 0
:(a+b+c) 2b —(a+b+c) 0 Rl( 1
2c 0 —(a+b+c) a+b+c
, .c 1 c 1 _
=(a+b+c) "~ Tibac) "\ asbrc ) andexpandingalong R,
=0if a+b+c=0
Xx+1 x+3 x+4
3. D=3 3 4 "Ry (-1), R, (-1)
4 4 6
x+1 2 1
=3 01
+C,.(-1),C, (-1
4 0 2 23( ) 12( )

= -4 . expanding along C,

j,cm (<1),Cpa (~1)
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a b c
b ¢ al=3abc-a*-b*-¢?
c a b

33.
=—(a+b+c)(a’+b*+c*—ab—hc—ca)
1 2 2 2 .
:__(a+b+c)[(a—b) +(b—c) +(c-a) }<O . hegative
1 a a’l [1 a bc
3. D=l b b -1 b ca

1 ¢ c¢* [ c ab

(a=b)(b-c)(c—a)-(a—b)(b-c)(c-a)

0

ax+y+z=0
X+by+z=0

35. equations
X+y+cz=0

a 1 1
ssincell b 1=0
1 1 c

a 1 1
sfl-a b-1 0 [=0 '3RB(_”1RH(_)

0 1-b c-

~a(b-1)(c-1)-1(1-a)(c-1)+1(1-b)(1-b)=0

1 1
: 0 .. dividing both sides by (1-a)(1-b)(1-c)=0

+ + —
l-a 1-b 1-c
1 1 1
+ + —
l-a 1-b 1-c
-1 a a
36.  determinant of coefficient matrix | © 1 P[=0
c ¢ -




-1 1+a 1+a
“Ib =1-b 0 |=0
c 0 -1-c

__1 1 1
1+a
L R
1+b

L 0 _1
1+c

-1 b c

. + + =
l1+a 1+b 1+c

-1 1 1 1

s +1- +1- =
l1+a 1+b 1+c

1 1 1
. + + =
l1+a 1+b 1+c

1 -2 3
-2 3 2|=0
-8 A O

37.

=-2AL+32-6A+72=0

—-8L+104=0

—)=13

1 3 1
s |2 -1 -1]=0

k 2 3

= -1-18-3k+4+k=0

= k:-jils
2

39.

N

+Cp, (-1),C5(-1)

R ol
1+a 1+b 1+c

b ¢
3 2l=0=a-2b+c=0=a,b,c are in AP
11




1
40. |0 :0:>l—a(—a2):0:>a3+1:0:>a:—l
a

o - 2
= 9 O

41. clearly if x=-1=R,=R,;andD=0
if x=2=R,=R,and D=0
.. solution set{-1, 2}

12 3
42. |2 1 3 # 0= uniquesolution
5509

3 4 4
|A=1£0A’=| 0 -1 0 |and A'=]I
2 2 -3

43.

AL AT=IATS AT =AY

X 1 X 1
44, LletU,=|y |, thenAU,=|0|=| 2x+y |=|0
z 0 3X+2y+z| |0

=>Xx=1ly=-2,z=1

1 2 2

~Up=|-2 * similarly Uz =| -
1 4 -3

1 2 2
~U=|-2 -1 -1|=|U|=3
1 4 -3

. . -1 -2 0
U'l=—adjU=>|-7 -5 -3

45. U] 1U=3
9 6 3

Sumofelements of U™ :%[—1—2+0—7—5—3+9+6+3]:O
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46.

47.

48.

49.

50.

1 2 2]3 3
[3 2 0]|-2 -1 -1{|2|=[-1 4 4]/2|=[5]
1 4 3]0 0
det [5]=5
|A|=8+2(a—6)=2a-4

cofactor of a,(=1) is 8 in |A

A, :£:_4:>L: -4= 2 =-1
Al 2a-4 2a-4

In A1 now

—2=-2a+4=2a=2=a=1 . |A|=-2

_cofatorain|A|_£_

-1 _ _
InA ,A23—C |A| _2_ 1

Matrix of confactors of elements of A= A°

3 6 -6 3 6 6
A= 6 3 -6|=adjA=(A) =|-6 3 —6|=3A
6 6 3 6 6 3
0 0 0
A’=3 3 9 |andA’=0
-1 -1 -3
Let o= _1+2'\/§ and ©’ =_1_2'\/§

so’=land 1+o+w’ =0




| o’ +o 0 [1+20 0
- 0 —o’+o'| | 0 1+20

, [1+20 0 2 0
f(A)=A"+21= +
| 0 1+20] [0 2

-

228G 1]

:(2+i\/§){(1) ﬂ

51. AZ_A

2 2 16-4x][2 -2 -4
-1 3 16+4x |=|-1 3 4
4+x -8-2x -12+x? 1 -2

By comparing Compoent, we have 4+x =1=>x=-3

-1 -1
2 2

b1 c 1 -1 -1
P e e EPCTEAR
11 -1 -1 1

b? ¢?

[N
[N
|
a

52.

NN

. Unique solution

, [3 -4][3 —4] [5 -8

53. A :L —JL —J{z —3}
Forn=2,A%=(d) Ans.

54. A’=A-A’=A(BA-T1)=5A’-7A
=5(5A—T71)-7A=25A-35]-7A =18A - 35|
Similarly ~ A*=A-A

=A(18A-351)
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55.

56.

57,

58.

59.

=18(5A-71)-35A
=55A —126|
A®=149A - 3851 =aA + bl
-.a=149,b=-385
~.2a—3b=2(149)-3(-385)=1453
On expanding
~1(c*~ab)-a(c—a)+b(b-c)=0
~a’+b*+c®—ab-bc-ca=0

1

25 @by +(b=c) +(c-a)’ =0

Provideda=b=c

—~A=B=C="
3

64| sin? Z1sin? E4sin? L |=64 §+§+§ =144
3 3 3 4 4 4

, [1 1)1 1] [2 2] J11

A’ = = =2 =2A
1 1)1 1) |2 2] |11

A’ = AN =A2A=2A*=2(2A)=2"-A=2""A
A2013 — 22012A
A? =3A
A’=A’-A=3A-A=3-3A=3FA=3"A
A2013 :32012A
|A|=1(0+3)+1(0+6)+1(0-4)=5

jadjB] _ \adj(ade)\: [A[CDT A
c| [5A 5% |A| T

=1
|A|=cos® o +sin” o=1
adj(adjA)=|A|"?A=(1)""A=A

.'.‘(adj (adl (adj (ad] A))))Hadj (adjA)
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60.

61.

62.

63.

A =r’—(r-1)y =2r-1

S A, =X (2r-1)= 2%(r+1)—r: r2

2013 2013

> A =(2013)’ (ZA ] 2013

r=1
Given determinant is a product of two determinant

a, a,
b, b,
0 0

=
job)

3

5| =0x0=0

(ox

P N N

N N N

o o o
i

o

D =1(1-3sin 6cos 0) ~3cos 0(sin 6 —3cos 0)+1(sin* 0 -1)
=1-6sin6cos0+8cos’ O

=(3cos0-sin 6)2 =(acoso+bsin a)2

. —Ja? +b? <D <a? +b?
—v9+1<(3cos0-sin0)<+9+1

+.0<(3c0s0-sin0)’ <10

. Range =1[0,10]
Product =

cos” ©cos” d+€osOsin Oxcosdsin ¢ cos” Bcosdsind +sin® pcosOsinO
oS 0-sinOcos’ ¢p+sin”0-cosdsin ¢ cos 0sin O cosdsin ¢p+sin® psin O

"cosOcosdcos(0-¢) cosOsingcos(6—¢)
|sin©cos¢cos(0-¢) sin@sin ¢cos (60— ¢)

0 0
=0 0} if9—¢=(2n+1)% €08 (0-¢)=0
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64.

65.

66.

67.

1 cosP cos’P

D=1 cosQ cos’Q|= —(cosP—cosQ)(cosQ-cosR)(cosR —cosP)
1 cosR cos’R

ifP<Q<R =D>0

ifP>Q>R = D<0 cannot be determined.

1 [y]  [Z] 1
D=[L [y]+1 [z] | ([x]+[y]+[2]+1)-C; (2).Cs (1) and Cl([x]+[y]+[z]+1
1

vl 2]+

=([x]+[y]+[2]+1)

.. Maximum value of D=1+0+2+1=4

ATA 1 —tanx 1 1 —tan x
Cltanx 1 I+tan’x )| tanx 1

1 1-tan®*x —2tanx | [c0s2x —sin2x
2tanx 1-tan®x sin2x  cos2x

T1+tan’x

cosx 0 sinx || cosy O siny
Mf(x)f(y)=f 0 1 0 0 1 0
—sinx 0 cosx||-siny 0 cosy

cos(x+y) 0 sin(x+y)
= 0 1 0 =f(x+y)
—sin(x+y) 0 cos(x+y)

cosx 0 -—sinx
(i) [F (x)|=10,adi(f(x))=| © 1 O =f(—x)
sinx 0 cosx

LA = ()37 (0= ()

|
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68.

69.

70.

71.

Gii) [f(x)a(y)]" =[a(v)] [F(x)]*=a(-y)f (-x)

D, =x®-3a’x+2a°, D, =x*-a’

i(Dl):sx2 -3a’=3(x* -a%)=3D,

since X* +bx+c=(x-a)(x-p)
~l+b+c=(1-a)(1-B)
& a+p=-bap=c

(0=B) =(a+PB) —4ap=(-b)’ —4c=b> -4

~.D=(1+b+c)’ (b? —4c)
Linear equations

alogx+blogy=m
clogx+dlogy=n

©* B 'srule: Iogx—&logy&
. Bycramer'srule : D’ D

1 2i 3+6
V2 B+2V2i 342 +4/6i
P=V8 | = Brafi aBea
1 0 6
:\/E‘/E ‘/§ \/Ei °"C12(_2i)’C13(_3)
Y3 V2 2

<[ %)
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72,

73.

74.

75.

1 0 6
-J6\2 3 0 -.-Czs(—\/Ei)=0—0+\/€.\/€(2—3):_6 a real number.
J3 V2 0

Match the following colums.
Column Column I

1.  Aisasquare matrixsuchthat A2 — A D. Aisaanldempotent matrix
2 Alisa square matrix suchthat o™ — 0 A.  Aisanilpotent matrix
3. Aisasquare matrixsuchthat a2 _ | B.  AisanInvolutanry matrix
4. Aisasquare matrixsuchthat AT — A C.  Aisasymmetric materix
2 0 —sinx
f(x)=| 0 2 cosx .+ Cy (=2sinx), C;,(2cosx)

SinX —CosX 0

=2(0+cos2 x)—O—sinx(O—Zsin X) =2

%
f(x)=2, f(x)=2 1= [ (F(x)+F4(x)) dx
0
%
:2[X]O =7
; 1 cosx -sinx « sinx cosx| ¥ sinXx  CcOSX
(X):x —tanx —x2 |+ [2x  —sec?x -3x?|+ |x —tanx e
X X in 2x X
2x sin2x  5x p N 5| |2 2cos2x 5
X

1 1010 0 1/l0o 0 1
f2(x) Jo -1 o+/0 -1 ol+jo -1 o

S lim =
x>0 X 0 0 02 2 5/ 2 2 5
=0+2+2=4

Consider S, =1+2+6+15+...+t_, +t,
Where t, = element a,,0f M

19We find a,,0f M
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S, =1+2+6+15+... +t, ,+1t,
S, = 1+2+ 64+...+t, ,+t,  +1

0=1+1+4+ 9+ ...+ (t, -t _,)-t,
ot :l+(l+22+32+42+...+(n—1)2)
n-1
:1+T((n—1)+1)(2(n—1)+1)
n(n-1)(2n-1)

6

It is clear in nxn matrix that distance of consecutive diagonal element is (n +1)

t, =1+

n(n-1)(2n-1)

.. Firstterm =1+ , difference = n+1

n n(n-1)(2n-1
~. Sum of diagonal element of M_ :g{z(“ ( )6( )]Jf(”‘l)(””)}

n 3
5 [Zn +Nn+ 3]
For n=6, Sum of diagonal element =441

1 00
_ . 0 1 0_ _
Let x=0 both sides =0+0+0+0+0+f - f=1
0 01
Differentiate both sides and Put x=0.
110 12 00 1 00O
._'0 1 0+1 1 0+0 1 O:e Le=3
0O 0 1 |0 0 1 0 1 1
Put x =1 both sides Put x = - 1 both sides
2 1 1 0O -1 1
12 1:a+b+c+d+e+f -1.0 l:-a+b-c+d-e+f
11 2 0 -1 0
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~4d=a+b+c+d+3+1 ~200=-a+b-c+d-3+1

satb+c+d=0.... (1) s-atb-c+d=2
by (i) & (ii)
atc=-1,b+d=1
11
77. Putx=0, constant term=f(0) = 11 =0
11
Differentiate and Putx =0,
3m 5n O
. coefficient of x=1'(0) = 111
1 1 1

1 1 1} (1 1 1
+0 3m o5n 1 1 1
1 1 1] in 0 3m

~.F(0)=0.
-.Requiredsum=f(0) + f' (0)=0+0=0
1 0 -1
0 1 -1
78. D= R 31(_1)1 R 32 (_1)

sinx  cos®x 1-+sin2x

1 0 0

0 1 0
= -+ C,(1), C,(1)
sinx cos’x 2+sin2x s 2

=2+sIin2Xx
Now —1<sin2x<1
1<2+sin2x<3 - M=3, m=1
1_ MZ +m2013 :10’
2. M®-m*=26

3. M* —m* =odd-1=even always

4.2M-3m=3, M+m=4,M+2m=5are become three sides of triangle.

79. Since
2<e<3=>[e]=2

3<n<4d=[n]=3
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3<m’—6<4=[n"-6]=3

2 3 3
- det 33 2_ -8
3 2 3
10
_ _10 1 _
80. Constant term=f(0) = =-1
11
sin® cos0 sin 20
—sin® —c0s0 —sin20
81. D= - Ry(1).
sin(e—z—n] cos(e—ﬁj sin(26—4—n]
3 3 3

=0 R1:R2
2r . 2n . 27 ) -1 )
i inl 0+— |+sin| 6—— |=2sinBcos— =2sin@| — [=-sIin0O
smcesm( 3j ( 3] 3 (Zj
2r 2n
imi O0+— |+cos| 0—— |=—-cosO and
similarly cos( 3] ( 3]
sin (26+4—n]+sin(26—4—n]:—sin26
3 3
82. A2-B
._oc Ollaw O B 10
U111 1 |51
._ o) 0| |10
Tla+l 1] |51
nof=la+1=5

There isno o given in option satisfies the obtain equation.
S no=a

) o Offa O 10
83. A =01= =9
2 3|2 3 01
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a’? 0] |9 O
s =
20+6 9 0 9
=a’=920+6=0
= a = —3 satisfies above both aquations.

S e P

- [42A+3A%+.. o =I+2A+0+... o

{0 M A 2

85.  det(M-1) =det(M—1)T

=det(M" 1)
=det(M™ —M™M)
=det(M"(1-M)

=detM" - det(l — M)
=detM-det(—(M-1))
=(-1)°*det(M-1)
det (M-1) =- det (M-1)
. det(M-1)=0

A sina  cosa

86. 1 cosa sina|=0  on expandingalong C,
-1 sina —cosa

.~ A =C0S2a.+Sin 2a
Comparewith f (o) =acosa + bsina

whose range is [—\/a2 +b%AJa%+b ]

(i) . Range of A is [/2,4/2] (--Herea=1,b=1)
(i) For =1

cos2ou+Ssin 20 =1

Dividing bothsides by /2

.'.icos 200 +isin 200 = i

V2 V2 V2

T T
..COS| 200—— |=C0S—
( 4] 4
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SL20——=2ntt—

T

87. |A-Arl|=0

-2 O
“lZ1 7.9 70 =A-8+7=0
=A’-8A+71=0
= A’ =8A-7I
= k=-7
k k k
88. Let k k k be the identity element, then
k k k
x X X[k k k X X X
X X x|k k k|=|x x X
Xx X X[k k k X X X
3kx 3kx 3kx X X X
|3kx 3kx 3kx|[=|X X X
3kx 3kx 3kx X X X
~3kx =X
~(Bk-1)x =0
1
k== (.-x¥x0
3( 70)
i 1 1
3 3 3
rF 11
. Required identity elenent i i» i»
3 3 3
1 1
X X X||ly y vy 3 3
1 1
89. AB=1=|X X X[y Y Y|=|37 7
X X XJly yy 1
3 3

oo|r—\ oolr—\ ml;_\

g




i 1 1
3xy 3xy 3xy i 21% 21%
=|3xy 3xy 3Xy|=|3 3 3
3xy 3xy 3xy i1 1
3 3 3
1
=3Xy=—
Y 3
1 1
=— X =—
=Y Ox or 9y
_i 1 __
9y 9y 9y
y'y Y_ 111
y'yy ng— 9 oy
Therequired inverse of |y y y 9y Jy
1
9y 9y 9y
1 0] [1 2] [2 2
0. l+A= + =
0 1] |-2 -1] |[-2 O]
IA——l 171 2] [2 -2
“lo 1|2 a]T[2 2] [-A=4=0
1 . 112 2
S(I=A)T = adj(lI-A)==
(=R =g adi=A) 4{_2 0}

LoA) = (1+A)(1-A)
|2 21112 2| 110 4] |0 1
|2 0|4]-2 0] 4|4 4| |1 1
0 -2
91.  Construct an orthogonal matrix using the skew-symmetric matrix A = 2 0

1 o] [o -2] [1 -2
0 1] [2 0] |2 1}

A=t |2
2= 117 T2 1 |1-A|=5=0




. Orthogonal matrix ¢(A) = (1+A)(1-A)™

{5 T T

1 -2 1 1 2 -1
92. 1+A=|2 1 -5|I-A=|-2 1 5 |[I-A|=31=0
-1 5 1 1 -5 1
R
I-A)" = adj(1-A))=—7 2 -3
(I-A) |I—A|( j(1-A)) 1
9 7 5

Required Orthogonal matrix=¢(A) = (1+ A)(1 - A)™

1 -2 1 26 3 11 21 6 22
=2 1 -5 L 7 2 -3 :i 14 -27 -6
31 31

-1 5 1 9 7 5 18 14 -21

93.  The Charateristic equtionis |A—21|=0

2-L 2
= A7\ +110-5=0
= A -7A?+11A-51=0

= A’ -7A’ +10A=51-A
94.  The Characteristic equation of Ais [A—Al| =0

=0 L szim_2=0

-2 2
13 4-)

= A’-5A-21=0

= |-5A1-2A2=0
1

= A?2==|]-5A"
Al ]

:>A‘4:%(I—5A‘1)2

= A = %(| ~10A" + 25A‘2)
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95.

96.

97.

98.

=A™ =i[| ~10A™ +§(| —5A‘1)}
4 2
= 8A™ =271 -145A"
(L-2A)x,+2x,+3x ,=0
3X,+(1-21)x,+2x ,=0
2X,+3X ,+(1-1)x ;=0

1-A 2 3
3 1-» 2 |=0
2 3 1-A
= (1-2)(@-2)* —6)—2(3—-31—4)+3(9-2+21) =0
= (1-M)(A* =20 -5)-2(-3L-D)+3(7+21) =0
= A 20 -5-A + 202 +5L+6L+2+21+61=0
= —-A*+31%2+15L+18=0
— )\ =6 Satisfies the equation.
determinant of Coefficient matrix is
sec’a —tan‘a 1
D=|cos’a sina O
1 0 1

=sec’ asin? o+ tan’ o - cos? o —sin® o
—tan? o = 0 Unique solution exists

D,=D,=D ,=tan’a

D
S X = DX :l1y:—y:l’Z: DZ :l
D D D
S (xy,2) =111
The determinant of the coefficient matrix is

1 2 -1
J— 2— =
2 k+7 -3|=0=>k’-1=0 (- By expanding along C,)
3 4 k-3
=>k=%1
Clearly (d).

g



=A-DA-2°=0 =>1=12

For A=1 ..3x+6y+6z=0
X+2y+2z=0
X-5y-32=0

X_Y_2 . y_
By cross multiplication 4 — 1 — Sx=l e @)

-3

For A=2 ..2X+6y+6z2=0
X+y+2z2=0
—X—-5y—-4z=0

. y . 41-3) (31-2) 19
By (1) and (1), cos6 = J16+1+9 \o+1+4 /364

V3

tanf=+/sec’0-1=——
19

A 3 6 A 3 6
100. 100A+8+20 300+9+10B 600+C+20|_|A28 3B9 62C|=km
2 B 2 2 B 2

is divisible by k since the 2™ row is divisible by k.
3 -3]" 1[0 3
[+A+A’+..0=(1-A)" = —=
101. 1+A+A"+.0=(I-A) L 0} 3{_1 3}

2ok 3 =0=> A +A+1=0
102. |, 4,7 =

=A’+A+1=0
— A2=-A-|
= A =-A’-A
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=—(-A-1)-A

= A=

n n n+1
+ =
103. By the pascalrule r i1 il

LA

X X X+1
r r+1 r+2

y) (v (y+1
- LHS= ) A+ 20 e chand ()
z z z+1

r r+1 r+2

X X X
r r+1 r+2
y y y
Co.(-1
r r+1 r+2 23 (=1)
Z Z Z
r r+1 r+2
Aa=1

104. Say Xx+2y+3z=6...... (1)
X+3y+5z=9.... (2)

~y+(A-10)z=p-18.....(5)
By (4) +(5) weget (A—8)z=pn-15
A#8,ueR uniquesolution
A =8,u=15 nosolution
A =8,u=15 Infinity of solutions.

g



105  AA'=l sinceAis orthogonal

[0 28 v][0 o a 10
o By B Bi=0 1
lo B vy =v v 00

O O

ATt 2BP—yr 2By 100
PB2—y?  al+Piey? o?—Pi—y? |=[0 1 0
“2B°+y* o’ —PP-y* P +P+y° 0 01

0



ANSWERS

g

11 () | 22 | (¢ 43 ()| 64 [(d)] 83 [(c)
2|1 (@) | 23 | (b) 44 @] 65 |[(c)] 84 [(c)
31 ()| 24 | (@) 45 (b)] 66 [(b)] 85 [(a)
4 (d) [ 25 | (b) 46 @) 67 (i) [(d)] 86 (i) |(b)
5 (c) | 26 | (d) 47 (b)| 67 (ii) [(c)| 86 (ii) |(c)
61 (d) | 27 | (@) 48 (d)| 67 (iii) [(c)| 87 [(d)
71 (@ | 28 | (d) 49 ()] 68 [(d)| 88 [(a)
81 ()| 29 | (@) 50 d| 69 (@] 89 [(d)
91 (d) | 30 | () 51 (d| 70 [(c)] 90 [(b)
101 (b) | 31 | (c) 52 @ 71 (@] 91 (@
111 (b) | 32 | (d) 53 @ 72 [(b)] 92 [(b)
121 (b) | 33 | (c) 54 © 73 [()] 93 [(@)
131 (@) | 34 | (@) 55 ) 74 [()] 94 [(b)
141 (@) | 35 | (d) 56 @] 75 |[()] 95 [(d)
15| (@) | 36 | (b) 57 ©| 76 [(c)] 96 [(a)
16| (@) | 37 | (b) 58 | 77 (@] 97 [(@)
171 (b) | 38 | (c) 59 @] 78 [(c)] 98 [(d)
18| (¢) | 39 | (d@) 60 @ 79 [(@] 99 [(b)
19| (d) | 40 | (c) 61 (d)| 80 [(b)| 100 |(c)
201 (c) | 41 | (@ 62 (| 81 |[()] 101 ((c)
21| (@) | 42 | (b) 63 (b)| 82 [(d)| 102 [(a)

103 |(b)

104 |(b)

105 |(c)
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Unit - 4
Permutation and Combination

Important Points

* Fundamental Principle of counting :-

If anevent can occur in mways and corresponding to each way another event can occur in p ways
and corresponding to them, a third event can occur in r ways, then the total number of occurances
of the events is mpr.

* Bactorial :-  The Product of first n natural numbres is known as Factorial. It is denoted by n! or
— nl=n.(n-1).(n-2)...3.2.1
- nl=n(n=-)!'=n(n-1)(n-2)!
- 0'=1

* Permutations (Arrangements) :-

e APermutationisan arrangement in a definite order of a number of distinct objects taking some or
all at atime.

—  The number of linear permutations of n different objects taking ratatimewhere1<r<nr, neN,
isdenoted by P..

— Ifrepetitions of objects is not allowed and arrangement is linear, the arrangements also called a
linear Permutation.

— P, =n(n-)(n-2)....(n—-r+1)

nt
- nPr = — P, =n HPos
(n_r)| n r (n-1) (r-1)

- nPn:n! _>nP1:n —> nP2=n(n—l)
. Number of permutations of n distinct objects taken r at a time with repetitions allowed is .
* Permutations when some of the objects are identical (alike or one kind) :-

If P, objects are alike, P, objects are alike different from earlier ones...., P, objects are alike different
from earlier ones and n =P, +P, +....P, then the number of are permutations of n things is
n!
* Circular Permutation :-
The number of ways of arranging n different objects on a circle is called the number of circular
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permutations of n objects.
The number of circular permutations of n different things is (n —1)!

In circular permutation, anti-clockwise and clockwise order of arrangements are considered as
distinct permutations .

If anti-clockwise and clockwise order of arrangements are not distinct then the number of circular
(n=1)!
2

Ex. 1: The number of permutations of 5 persons seated around the round table is (5-1) 1 =41,
Because with respect to the table, the clockwise and anti-clockwise arrangements are distinct.
Ex. 2 : Arrangements of beads, necklace, arrangements of flowers in a garland etc., then the number
n-1)!

2
The number of all permutations of n different objects taken r at a time, when a particular object isto
be always included in each arrangementis r.  , P, ,

permutations of n distinct items are

of circular permutations of n distinct items is (

The number of all permutations of n different objects taken r at a time, when a particular object is
never taken in each arrangementis , , P,

Number of all permutations of n different objects taken r at a time in which two specified objects
always occur togetheris 2!(r -1). , ,P,,

10" -1
Sum of the number formed by n non zero digits = ( sum of the digits) (n ‘1)!( 10-1 ]

n n n
The highest power of a prime p occurring inn! is {B} + [F} T + [—}
Where r is the largest positive integer suchthat pr < n < p'+!
Combination (selection) :- The number of ways of selecting r things out of n different things is

called r combination number of n things and is denoted by (rj or ,C,or"C, orC(n,r)

- C]: n:r :(n—nr!)!r!' O<rsn
N (:]:1—{:]:1 a(tj:(nzj, 0<r<n
> ()




N 2

\

- (:] :(;j = (i()x=yor(ii)x+y=n

n(r:__j:(n—wl)(r:], 1<r<n

If nis even, then the greatest value of ( ] is (V] ,0<r<n
2

r

Ifnis odd, then the greatest value of( ] is [M] or [M] ,0<r<n

' 2 2
The product of n consecutive integers is divisible by n!

The number of ways of selecting one or more items from a group of n distinct items is on _1

The number of ways of selecting none, one or more items froma group of n distinct items is on

The number of ways of selecting r items out of n identical items is 1.

The number of ways of selecting one or more (at least one ) items out of n identical items is n.
The number of ways of selecting none, one or more items out of n identical items is n+1.
(Here 1 is added for the case in no item is selected from the set of n identical items.)

The number of ways of selecting none, m items of one kind, n items of another kind and p items
of another kind out of m+n+p items is (m+1) (n+1) (p+1).

The number of ways of selecting at least one (one or more) items from a collection of m items of
one kind, nitems of another kind and p items of another kind is (m+1) (n+1) (p+1) -1.

(Here -1 is used for rejecting that one case in which no item is selected.)

The number of ways of selecting at least one (one or more) item of each kind from a collection
of mitems of one kind, n items of another kind and p items of another kind is mnp.

The total number of ways of selecting one or more items from p identical items of one kind, q
identical items of another kind, r identical items of another kind and n different items is

=(p+1)(q+(r+1)2"-1
The number of ways in which a selection of at least one item can be made from a collection of n
distinct items and midentical itemsis 2" (m+1) -1

(here -1 is used for rejecting that one case in which no item is selected)

< 186 )



Number of ways in which m+n+p items can be divided into unequal groups containing m, nand p
m+n+ n+ p (m+n+p)!
itemsis " Cm- " Cy. szw
Number of ways to distribute m+n+p items among 3 persons in the group containing m, nand p
(m+n+p)!
m!n!p!

items is x 3!

(Here 3! Is for arranging the things in between 3 persons as no two persons are alike)
The number of ways in which mn different items can be divided equally into m groups, each

(mn)! 1
containing n objects and the order of the groups is not important, is = W X mi
The number of ways in which mn different items can be distributed equally among m different

~_(mn)!
persons is _—(n!)m

n(n—-3)
2
There are n points in the plane such that no three of them are in the same straight line, then the

The number of diagonals of n sided convex polygonis "C,-n= ,N>3

number of lines that can be formed by joining themis "C,
There are n points in the plane such that no three of them are in the same straight line, then the
number of triangles that can be formed by joining themis "C,

There are n points in the plane such that no three of them are in the same straight line except m
of them which are in same straight line then the number of lines that can be formed by joining

themis "C,-"C,+1

There are n points in the plane such that no three of them are in the same straight line except m
of them which are in same straight line, then the number of triangles that can be formed by

joining themis "C, - "C,
If n points lie on a circle then the number of straight lines formed by joining themis"C,
If n points lie on a circle then the number of triangles formed by joining themis " C,

If n points lie on a circle then the number of quadrilateral formed by joining themis " C,

g



10.

11.

QUESTION BANK

The least positive integer n for which . C.+ C < C._is
()14 (b) 15 (c) 16 (d) 28

n books are arranged on a shelf so that two particular books are not next to each other, There were
480 arrangements altogether. Then the number of books on the shelf is

(@5 (b) 6 (c) 10 (d)8
The sum of all possible numbers greater than 20000 formed by using the digits from{ 1,3,5,7,9} is
(a) 666600 (b) 666660 (c) 66666600  (d) none of these

How many words can be formed by taking four different letters of the word MATHEMATICS ?
(@) 756 (b) 1680 (c) 2454 (d) 18

n

1 o T
Ifan:Z ?,thenz nc_equals

r=0 r=0

(@ (n-1)a (b)na

1
(©) > na (d) None of these

If "C="C_ and "P ="P__,thenthe value of nis
(@) 3 (b) 4 (c)2 (d)5

How many different nine digit numbers can be formed fromthe number 22,33,55,888 by rearranging
its digits so that the odd digits occupy even positions ?

(2) 16 (b) 4 (c) 60 (d)5

The number of arrangements that can be made out of the letter of the word " SUCCESS " so that the
all S's do not come together is

(2) 60 (b) 120 (c) 360 (d) 420

If the coefficient of the 5th, 6th and 7th terms of the expansion of (1+x)are in A.P then the value of
n may be

(@)5 (b) 6 (€7 (d)8

The number of numbers greater than 3000, which can be formed by using the digits 0,1,2,3,4,5
without repetition is

(a) 1240 (b) 1280 (c) 1320 (d) 1380

Ina certain test a students gave wrong answers to atleast i questions, where i= 1,2,3......k No
student gave more than k wrong answers. The total number of wrong answers is

(@a+at..+a (b) a +2a +... +ka
1 72 k 1 2 k

(c) a+a,*... +a -k (d) g(k +1)
< 188 )
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12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

Six x'sare to be placed in the squre of the figure given below such that each row contain atleast one
X the number of ways this can be done is

(@) 18

(b) 22

(c) 26

(d) 30

Afive digit number divisible by 3 is to be formed using the digit 0,1,2,3,4,5 without repetition, The
number of ways this can be done is

(a) 216 (b) 184 (c) 256 (d) 225
The maximum no. of points into which 4 circles and 4 straight lines intersect is
(a) 26 (b) 56 (c) 50 (d)72

The sides AB,BC,CA of atriangle ABC have 3,4 and 5 interior points respectively on them the total
no. of triangle that can be constructed by using these points as vertices is

(@) 220 (b) 204 (c) 205 (d) 195
Seven different teachers are to deliver lectures in seven periods of a class on a particular day. A,B

and Care three of the teachers. The no.of ways in which a routine for the day can be made such
that Adelivers his lacture before B and B before C is

(a) 420 (b) 120 (c) 210 (d) none of these
If1°C,, +¥C =*%C then x is equal to
()34 (b) 35 (c) 36 (d) 37

If the different permutations of all the letters of the word EXAMINATION are listed in a dictionary
then how many words are there in this list before the first word begins with E ?
(a) 907,200 (b) 970200 (c) 922700 (d) 709002

The number of ways in which in a necklace can be formed by using 5 identicle red beads and 6
identicle black beads is

1 10!
@ gra (b) “P, (c) 2(6151) (d) None of these

In anexamination a candidate has to pass in each of the four subjects.In how many ways can he fail?
(@) 15 (b) 20 (c) 25 (d)10

Ten different letters of english alphabet are given. Out of these letters, words of 5 letters are formed.
How many words are formed when at least one letter is repeated ?

(a) 69760 (b) 98748 (c) 96747 (d) 97147

If p+q=1then 2_"-"C,P'd"" isequal to
r=0

(a)1 (b) np (c) npq (d)0
The no. of 10 letter codes that can be formed using the characters x,y,z,r with the restriction that x
appars exactly thrice and y appars exactly twice in each such codes is

(a) 60840 (b) 88400 (c) 80640 (d) 64080
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24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

A rectangle with sides 2m-1 and 2n-1 is divided into squres of unit length by drawing Parallel lines
as shown in the diagram then the no.of rectangles possible with odd side length is

(a) mn(m+1)(n+1) (b) m2n? (C) (m+n+1)2 (d) 4mn-l
The number of seven digit integers with sum of the digits equal to 10 and formed by using the digits
1,2and 3onlyis

(2) 55 (b) 66 ()77 (d) 88

5 -
Thevalueof * Ca+2, *'C; isequalto
1

(a) 47C5 (b) 52C5 (C) szc4 (d)53C7
If N is the number of positive integral solution of x, x, x, x, =770, then the value of N is
(a)250 (b) 252 (c) 254 (d) 256

If a denotes the no. of permutation of x + 2 things taken all at a time, b the no. of permutation of x
things taken 11 at a time and c the no. of permutation of x-11 things taken all at a time such that
a=182bc then the value of x is

(@) 15 (b) 12 (c) 10 (d) 18

In how many ways can 15 members of a school sit along a circular table, when the secretary is to sit
on side of the principal and the deputy secretary on the other side ?

(a) 2x 12! (b) 24 (c) 2x 15! (d) 21« 13!

The total no. of permutations of n(n>1) different things taken not more than r at a time, when each
things may be repeated any no. of times is

n(n" -1) n" -1 n(r"-1) n(n—r)
@ = 1 (0) T © =1 C) R

A car will hold 2 inthe front seat and 1 in the rear seat.If among 6 persons 2 can drive, than no. of
ways inwhich the car can be filled is

(a) 10 (b) 20 (c) 30 (d) 40

ABCD isa convex quadrilateral. 3,4,5 and 6 points are marked on the sidesAB,BC,CD and DA
resp. The no.of triangles with vertices on different sides are

(@) 270 (b) 220 (c) 282 (d) 342

In chess championship 153 games have been played. If a player with every other player plays only
once, thenthe no. of players are

(a) 17 (b) 51 (c) 18 (d) 35
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34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

Number of points having position vector 3j 4+ bi + ck » a.b,c € {1,2,3,4,5}such that 22+3°+5¢ is
divisible by 4 is

(a) 140 (b) 70 (c) 100 (d) 75

In a certain test there are n questions. In this test 2<students gave wrong answers to at least n-k
question. k=0,1,2... n.If the no.of wrong answers is 4095 then value of nis

(@11 (b) 12 (c)13 (d) 15
Let E={1,2,3,4}, F = {a,b} then the no. of onto function fromEto F is
()14 (b) 16 (c)12 (d) 32

Aclass contain 4 boys and g girls every sunday 5 students including at least 3 boys go for a picnic
to doll house, a different group being sent every week. during the picnic the class techer gives each
girlinthe group adoll . If the total no. of dolls distributed was 85, then value of g is

(@) 15 (b) 12 (c)8 (d)5
The no. of ways in which we can get a sum of the score of 11 by tossing three dices is
(a) 18 (b) 27 (c)45 (d) 56

There are 3 set of parallel lines containing p lines, g lines and r lines resp. The greatest no. of
parallelograms that can be formed by the system

1
(@) par + (p-1) (9-1) (r-1) (b) 5 {par+(p-1) (a-1) (r-1)}
1
(©) 2 par (p+1) (q+1) (r+1) (d) None of these
If a polygon has 90 diagonals, the no. of its sides is given by
(@) 12 (b) 11 (c) 10 (d) 15
If N is the no. of ways of dividing 2" people into n couples then
(@) 2"N=(2n)! (b) N(n1)=(1.3.5...(2n-1))
(c) N="C_ (d) none of these
If500! =2™« aninteger, then
(a) m=494
(b) m=496
(c) It isequivalent to no. of nis 400! is =2" x an integer
(d) m=>%C,
If C=*"1C_then, C;—CZ+Ci........ +(=1)*"*C;5_ isequal to
(a) (2n+1Cn _2n+l Cn+1)2 (b) 2n Cn
1 2n
© (°Ch) (d)0
The number of zeros at the end of 100! is
(@) 20 (b) 22 (c)24 (d)26

< 191 )



45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

The no. of five digit number that can be formed by using 1, 2, 3 only ,such that exactly three digit of
the formed numbers are same is
(a) 30 (b) 60 (c) 90 (d) 120
The no.of ordered pairs of integers (X,y) satisfying the equation x2+6x+y?*= 4 is
(a) 2 (b) 4 (c)6 (d)8
If"C,,"C,and "C,are in A.P then the value of n can be
(@) 14 (b) 11 (©9 (d)5
The straight lines I, 1,,1,are parallel and lie inthe same plane.A total number of m points are taken on
l,, n points on L, k points on I,. The maximum number of triangles formed with vertices at these
points are
(a) ™™ C, (b) ™ C,-"C,-"C,-“C,
(c) "C,+ "C+'C, (d) m+n+k - ™™C,
The no. of ways in which the letter of the word "ARRANGE" can be arranged such that both R do
not cometogetheris
(a) 360 (b) 900 (c) 1260 (d) 1620
A committee of 12 persons is to be formed from 9 women and 8 men in which at least 5
woman have to be included in a committee. Then the no.of committee in which the women
are in majority and men are in majority are respectively
(a) 4784,1008 (b) 2702,3360
(c) 6062,2702 (d) 2702,1008
Ais aset containing n elements.Asubset P of Ais chosen. The set Ais reconstructed by
replacing the elements of P. Asubset Q of Ais again chosen.The number of ways of
choosing Pand Q sothatP ~ Q= is
(a) 2%->C_ (b) 2" (c)2~-1 (d) 3
12 Persons are to be arranged to a round table, If two particular persons among them
are not to be side by side, the total no,of arrangmentsis :
(@) 9(101) (b) 2(10)! (c) 45(8") (d)10!
Nandan gives dinner party to six guests.the no of ways in which they may be selected from
ten friends if two of the friends will not attend the party together is:

(a) 112 (b) 140 (c) 164 (d) 146
The no, of straight lines that can be drawn out of 10 points of which 7 are collinear is
(@) 22 (b) 23 (c) 24 (d) 25

The no of ways of arranging the letters AAAAABBBCCCDEEF ina row when no two
c’s are together is:

15! 15! 13!

o L
@ BizEi2r (©) S1313121 ~ 513121
121 Bp, 120

© 532 3 (A g < P

The no of ways in which 10 persons can go in two cars so that there may be 5 in each car,
supposing that two particular persons will not go in the same car is:

1 1
@ 5(°Cs (b) =(°Cq (©) 2(°c, (d) °c,
5 () S(°C) (°c.)
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57,

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

The number of ways of distributing 8 identical balls in 3 distinct boxes so that none of
the boxes is empty are:

(a) 3 (b) 21 ()5 (d) °C,

There are 10 points in a plane out of these 6 are collinear. If N is the number of triangles
formed by joining these points then:

(a) N <100 (b) 100< N<140  (6)140<N<190  (d) N>190
Ifn="C, then"C,equalto.__
(a) ™C, (b) ™C, (c) ™2C, (d) None of these

There are 3 copies each of 4 different books. The number of ways they can be arranged ina
shelf is

(a) 369600 (b) 400400 (c) 420600 (d) 440720

The number of ways in which 5 identical balls can be kept in 10 identical boxes. If not more
than one cango into abox is

(@) 44Ps (b) ' C, (€)5 (d1

The vertices of a regular polygon of 12 sides are joined to form triangles. The no. of triangles
which do not have their sides as the sides of the polygon is

(a) 96 (b) 108 (c)112 (d) 220

12 boys and 2 girls are to be seated in a row such that there are atleast 3 boys between the 2
girls.The no.of ways this can be done is m.12! wherem =

(@2.*C, (b 20 (c) P, (d)*c,

The first 12 letters of the english alphabet are to be written at random so that there are
exatly 4 letters between Aand B. the number of ways this can be done is ?
(a) 7.10! (b) 2.10! (c) 21.10! (d) 14.10!
How many different words canbe formed by the letters of the word MISSISSIPPI in
which no two S are adjacent ?

(@ 8°c,’c, (b) 2x7x° C, (c) 6x8x 'C, (d) 7°c, °c,

From 6 different novels and 3 different dictionaries 4 novelsand , 1 dictionary are to be
selected and arranged in a row on the shelf so that the dictionary is always in the middle. Then
the no, of such arrangements is

(a) Less then 500 (c) At least 750 but less then 1000

(b) At least 500 but less then 750 (d) At least 1000

At an election 3 wards of a town are convassed by 4,5 and 8 men respectively. If there are 20
volunteers then the no. of ways they can be alloted to different wards is ?

(a) 20 P4.20 P5.20 Pg (b) 20(:4 20(:5 20(:8

1 20~ 160 11
(c) ®c, *c, c, (d)g C,7C,"C,

The no, of ways in which ten candidates A ,A.....A S can be ranked, if A, isalways above A, is

(a)2.8! (b) 9! (c) 10! (d)5.9!
A round table conference is to be held among 20 delegates of 20 countries.The no, of ways
they can be seated if two particular delegates are never sit together is.

(a) 17.18! (b) 18.19! ©) % (d) 191.2
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70.

71.

72,

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

Ten different letters of an alphabet are given Words with 5 letters are formed from the given
letters. The no, of words which have atleast one letter repeated is

(a) 69750 (b) 30240 (c) 9948 (d) 10680

8 chairsare numbered 1 to 8 Two women and 3 men wish to occupy one chair each first the
women choose the chairs marked, 1 to 4 then the men select from among the remaining
chairs. The no, of seating arrangments is

(a) 1250 (b) 1360 (c) 1440 (d) 1560
There are 4 balls of different colours and 4 boxes of colours same as those of the balls.

The no, of ways in which the balls, one in each box could be placed such that a ball does not
go to a box of its own colour is

(@5 (b) 6 (©9 (d) 12

Let T_denote the no of triangles which can be formed using the vertices of regular polygon of
nsidesif T  -T =21,thenn=

(@4 (b) 5 (c)6 (@7

The no of 9 digit numbers formed using the digit 223355888 such that odd digits occupy even
placesis

() 16 (b) 36 (c) 60 (d) 80
The range of the function f (x)="" P, is

(@) {1,2,3} (b) {1,2,3,4}

(c){1.2,3,45} (d){1,2,3,4,5,6}

Five digit numbers divisible by 3 are formed using the digits0,1,2,3,4,5,6,7 without repetition.
The no, of such numbers are

(a) 936 (b) 480 (c) 600 (d) 216

A student is to answer out of 13 questions in an examination such that he must choose atleast
4 from the first five questions. The no, of choice available to him is

(a) 140 (b) 196 (c) 180 (d) 346

The number of ways of distributing 8 identical balls in 3 distinct boxes so that no box is empty
is

(@5 (b) °C, (c) 38 (d) 21
- - - - X X -
The no, of positive integer solution of the equation [@} = [ﬁ} is
(a) 2500 (b) 2499 (c) 1729 (d) 1440
The greatest integer n such that (42)" divides 2007! is
(@) 329 (b) 330 (c)331 (d) 332

If the letters of the word SACHIN are arranged in all possible ways and these words are
written in dictionary order then the word SACHIN appers at serial number
(a) 600 (b) 601 (c) 602 (d) 603

The product of n natural number n>2 is
(@) not divvisible by n (b) divisible by n, but not by 2n
(c) divisible by 2n, but not by n! (d) divisible by n!
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83.

84.

85.

86.

87.

88.

89.

90.

91.

92

93.

Nine hundred distinct n digit numbers are to be formed using only the 3 digits 2,5,7. The smallest
value of n for which this is possible is

(@) 6 (b) 7 (c)8 (d)9
Let A be aset with n elements. The number of onto functions from Ato Ais

(@n" (b) n"-n! (© :—nl d)n!

The number of number that can be formed using all the digits from 1,2,3,4,3,2,1 so that odd digits
occupy odd places is

(@) 12 (b) 18 (c)24 (d) 36

10 person are to be arranged around a round table. 3 persons wish to sit as a group numbar of
ways the arrangement can be made is

(@) 9% 3! (b) 8!« 3! (c) 71x°P, (d) 71 < 3!
How many number greater than 10 lac be formed from 2,3,0,3,4,2,3
(a) 420 (b) 360 (c) 400 (d) 300

The average of the four digits numbers that can be formed by using each of the digits 3,5,7,and 9
exactly once in each number is

(a) 4444 (b) 5555 (c) 6666 @777

In an examination a question paper consists of 10 questions which is divided into two parts. i.e part
i and part ii containing 5 and 7 questions respectively. Astudent is required to attempt 8 questionin
all selecting at least 3 from each part. In how many ways can a student select the questions

(a) °C,.'C,+°C, .°C,+°C,.'C, (b) #*C..*C,

(c)°C,.’C, (d) *C,

A library has a copies of one book, b copies of two books, C copies of each of three books and
single copy of d books. The total no. of ways in which these books can be distributed is

(@a+2b+3c+d)! (@a+2b+3c+d)!
) alblcl b) ipaic

(@a+2b+3c+d)! ’ a+2b+3c+d
© " on? (o)’ @ rbrcrd

Three boys and three girls are to be seated around a round table ina circle. Among themthe boy X
does not want any girl neighbour and the girl Y does not want any boy neighbour then the no. of
arrangement is

(@2 (b) 4 (c) 23 (d) 32
. 4 boys picked up 30 mangoes. In how many ways can they divide them, if all mangoes be
identical
(a) ¥C, (b) *C, (c) 5456 (d) 6554.

The number of ways of dividing 15 men and 15 women into 15 couples each consisting of a man and
awoman s

(a) 1240 (b) 1840 () 1820 (d) 2005
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94.

95.

96.

97.

98.

99.

100.

101.

102.

103.

104.

105.

The number of times the digits 3 will be written when listing the integers from 1 to 1000 is

(a) 269 (b) 300 (c) 271 (d) 302

The number of ways of distributing 52 cards among four players so that three players have 17 cards
each and the fourth player has just one card is

52! 52! 52
@ gy )52 © a7y @ any

Inacircus there are 10 cages for accomodating 10 animals out of these 4 cages are so small that five
out of ten animals can not enter into them.In how many ways will it be possible to accomodate 10
animals in these 10 cages?

(a) 66400 (b) 86400 (c) 96400 (d) 46900
The number of 4 digits number which do not contain 4 different digit is
(a) 2432 (b) 3616 (c) 4210 (d) 4464

A man has 7 relative, 4 of them ladies and 3 gentleman. his wife also have 7 relatives. 3 of them
ladies and 4 gentlemen, They invite for a dinner partly 3 laddies and 3 gentlemen so that there are 3
of the men's relative and 3 of the wife's relative. The number of ways of invitation is

(a) 854 (b) 585 (c) 485 (d) 548
Find the number of chords that can be drawn through 16 points on a circle.
(@) 102 (b) 120 (c)12 (d) *p,

The number of arrangements of two letter of the words "BANANA" in which two of N's do not
apper adjacently is

(a) 40 (b) 60 (c) 80 (d) 100
The number of the factors of 20! is
(a) 4140 (b) 41040 (c) 4204 (d) 81650
1 1 1 _
If ‘. = 5C. + 5. thenvalue of nis
@3 (b) 4 (©0 (d) none of this
The product of first n odd natural numbers equal.
(8) 2'C_x"P. (b) @)""C,x"P,

©) )".>C, x*"P (d) None of these

The number of ways in which a committee of 3 women and 4 men be chosen from 8 women and 7
men is formed if mr.A refuses to serve on the commitee if mr. B is a member of the committee is

n

(a) 420 (b) 840 (c) 1540 (d) none of these
s Ln-2r
a, = —j
If 4, e then Value ofg "C, is.
n 1
(a)Ea” (b) Za” (c) na, (d) none of these.
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106.

107.

108.

109.

The reminder when no.1!+2!+31+4!+......+100! is divided by 240 is
(a) 153 (b) 33 (c)73 (d) 187
There are three piles of identical yellow, black,and green balls and each pile contains at least 20

balls. The number of ways of selcting 20 balls if the number of black balls to be selected is thrice the
number of yellow balls is

(a) 6 (b)7 (c)8 (d)9
The number of integer a,b,c,d, such that a+b+c+d =20and a,b,c,d>0is
(a) 24C3 (b) 25(:3 (C) 26C3 (d) 27C3

The least positive integer k for which k(n®)(n* -1%)(n* - 2?)(n* - 3%)......[n* = (n =1)*]=1!
for some positive integersr is
(a) 2002 (b) 2004 ()1 (d)2

g



"C_+ "'C, < "C,
5

"Gy < "C,
n! n!

. <
6!(n-6) 7!1(n-7)!
1 1

/< =
n-6 7

L 7<n-6

~.n>13 ~n=14

Total arrangements=n !
Two particular books are together =(n-1) 1 2

Hint

Two particular books are not together = nt — 2 (n—1)!

=(n-2)(n —1)!= 480 =4 x 120

~(n=2)(n-1)!=(6-2)(6-1)!

“n=26

Ten Thousand Thousand Hundrerd Tens Unit
600 600 600 600 600
-.Sum: 66, 66, 600

M-2 times
T-2 times
a-2times,H, E, I,c, S

3 41
— The words with two letters are alike = “C, * =, =18

— wordswith all letters distinct = °C, x 4! = 1680

- Total words= 2454
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o e 4
—s words with two letters alike and 2 distinct = C»* 'C,x 51 =156




= nC0 nCl nCz nCn
- I n n-1 n-2 0
and Zun~ T . —— -
r=0 Cf CO Cl C2 Cn
2 nr = nn nn T + nn
r=0 Cr CO Cl Cn
1 1 1
=N| — +— Fn. +-
G G c,
o1
=N -
r=0 Cr
=na

v 1
'chr_znan

r=0

”Cr:”Cr_1:>r+r—1:n:>r:n+1
now"P, ="P,,,
n! n!
(-1t (h-r-1)! wn-r=1
(_1]1
2

n2n-n-1=2

n=3

O =odd
E =Even
3,3,5,5areodddigits . 2, 2, 8, 8, 8 are even digits

‘C, x4l *C, x5! 60
212! 312!

. Total nine digit numbers are
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10.

11.

12.

13.

Here S-3times
c-2 times U, E ones

7!

- TotalWords = ﬁ

5!

— Words with 3S together = &,

7! 51
—words with all S not together = 3021 21 = 360

coefficient oft. = "C,

coefficient oft, = "C;

coefficient oft, = "C,

2x"C, ="C, + "C,

by solving, Weget n =7 or 14.

4 digit numbers = 3 x5 x 4 x 3 =180

5 digitnumbers = 5x 5 x 4 x 3x 2 =600
6 digitnumbers =5x5x 4 x 3 x 2 x1 =600

. Total numbers = 1380

Number of students gave i or more than i wrong answers =a,
Number of students gave i+ 1 wrong answers =a, ,
Number of students gave i wrong answers

=8 — 8y

Total number of answers.

=1(a, - a,)+2(a, —a;) +3(a, —a,) +..t..+ (k=1) (2, —ay ) + ka,

=a, +a, +..4a,

number of ways of placed six X's in 8 squares = °C,=°* C, = 28
Here two squares of first and third row are empty

. required arrangements = 28 - 2 =26

The number of five digit numbers except zero = 5! =120

The number of five digit numbers except three = 5! — 4!
=120- 24 =96

Total required numbers =120 + 96 = 216
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14.

15.

16.

17.

18.

19.

20.

21.

4 lines are mutually intersects in “C, = 6 points.

4 circles are mutually intersects in *P, =12 points.

also each line intersect each circle in two points.
. each line intersect 4 circles in 8 points.

. Number of points of intersection of4 lines 4 x 8 = 32

. Total intersecting lines=6 + 12 + 32 = 50
Triangles constructed using 12 points = **C, = 220
Triangles constructed using 3 pointson Ag = °C, =1
Triangles constructed using 4 pointson BC = *‘C, =4

Triangles constructed using 5 points on AC = °C, =10

. Totaltriangles = 220 -1 - 4 — 10 = 205
The order of a, b, ¢ is not changing

Number of arrangement by keeping order of a,b,c asgiven=g; = 7 X 6x 5> 4 =840

1 1 1
89c35 + SQCX — QOCX

S.X =36
Here N Occurs 2 times
| Occurs 2 times

Words are there in dictionary list before the first word begins with E are such words which begins

witha

I
= 108 =907, 200
2121

Here the arrangement of beads are identicle in both clockwise and anticlockwise..

10!
. Totalarrangement = W

there are two possiblities for each subjects.
. Totalposiblities 2 x 2 x 2 x 2 =16

. Number of ways to be fail =16 — 1 =15
Number of required words

= Total words - number of words with . no letter being repeated \

= 10° — P, = 69, 760
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22,

23.

24,

25.

26.
27.

ir nCr P’ qn—r
r=0

= "C,pq""t +"C,p’q"? +........

=npg"t+n(n-1)p°>q"*+..

=np (q”‘1 + (N =) pg"? .,

=np (g +p)" =np
X Y zZ ¢

W w w w w

N NN DN DN
g A W N
O P, N W b

2

Number of codes

10!
312151
12600
25200
25200
12600
2520

= 2520

Total codes 80640
Number of ways of selecting verticle sides

Number of ways of selecting horizontal sides

= m?

. Number of rectangles = m?. n?.

71

Integers formed using 1,1,1,1,1,2,3 = 5, = 42

7!

Integers formed using1,1,1,1,2,2,2 =75, = 35

. Total integers = 42 + 35 = 77
using formulae **C,

770 = 2x5x7x11

2 can be put in 4 ways
5 can be put in 4 ways
7 can be put in 4 ways
11 can be put in 4 ways

. Number of ways of solution — N = 4* = 256
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28.

29.

30.

31.

32.

33.
34.

35.

a =182bc

S XTEP L, =182 x X Py x *MP
. (x+2)!=182x!

Sox =12, -15

Sit of three persons are fixed.

2121 2
Number of ways of arragement of a thing =n

Number of ways of arragement of a thing twice = n. n = n?
Similarly Total arrangement

n-1
Number of ways of section of drivers = °C, =2

Number of 2 seats from remaining 5 seats = °C, =10

. Total number of selection = 2x10 =20
ans. (D)

"c,=153 ..n=18
Aam=2" +3" +5°
2"+ (4-1) + (4+12)
=4k +2° + (1) + @
~.a=1 b=even, c=any
a=1l b= odd, c=any
- Numbers =1x2x5+4x3x5=70
Number of atleast r wrong answers = 2"

number of students gave wrong answers of r questions = 2"~ _ 2"~ (r+1)

number of students who gave all wrong answers _ o _1
Number of total wrong answers.

=1(2" - 2") 2 (2" 2" ) +(n-1)(2" -2°)+n (2°)
= 2"+ 2" +20=2"-1
2" —-1= 4095




36.

37.

38.

39.

40.

41.

42.
43.

44,

45.

- 2" = 4096 = 2

~n=12

Number of total functions = 2* = 16

Number of constant functions = f,(x) = a

which are not onto.

f,(x)="b

. Number of such functions =16—-2 =14

4 1

3 2

Number ofgroup *C, x °C, =g

Number of group *C, x°C, = 2g(g-1)

Number of total dolls g(1) + 2 [2g (g — 1)]

85 = 4g° — 3g

by solving equation g = 5

coefficient of y11in (x + x2+.......

coefficient of y®in (1-x°) (1 - x)”

coefficient of y 8 in (1-3x°) (1 + °C, x+ ‘C,x* +

=1°C,-3("C,) = 27

Number of parallelogram

= °C,°C, + C,'C,+'C,°C,

"C,-n=290thenn =15

ans. (a)

use Cr = C2n+1—r ,V r

100! = 2% x 3® x 5% ...

(")

51

3

60

VX ekE

VX ekE

g



46.

47.

48.
49.

50.

51.

X2 +6x+Yy =4

x* +6x+9 + Yy’ =13
w(x+3) +y?=13

= X+3=%2, y==%3
or Xx+3=+3, y==%2

. Total 8 pairs can be obtained
fromthegiven 2 ("C,) = "C, + "C,
" :—g:+:—gz:2

. n=14
mentke, - ™C, - "C,— *C,
a occurs twice,

R occurs twice,
N, G and E occurs once,

7!
-, Totalarrangement = 5,5, = 1260

6!
Number of words with R come together = 7 = 3060

Number of words with R do not come together = 1260 — 360 = 900
Number of committee with atleast 5 women

=°C,.°C, + °C, . °C, + °C, . °C, + °C, . °C, + °C,. °C,
= 1008 + 2352 + 2016 + 630 + 56 = 6062
(1) Number of committee in which the women are in majority

= 2016 + 630 + 56 = 2702
(if) Number of committee in which the men are in majority = 1008

Let A={a,a,, a,....3,}

Fora,eP ()a, eP & a, €Q
(i)a, ¢P & a,€Q
(i) 8, e P & a, ¢ Q
(iv)a,¢P &a, ¢Q
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For (i), (ii) and (i) a, ¢ (P N Q)

. The number of ways of choosing Pand Q suchthat P ~n Q = ¢ are 3"

The number of ways of 12 persons are to be arrangment around round table =11!
The arrangement in which two particular persons are side by side = 10! (2!)

. Required arrangements = 11!- 10! (2!) = 10! (11 - 2)

53.

54.

55.

56.

57.
58.

59.

=9 (10!
Numbers of ways of invitation

_ 10C
- 6

- 8(;4

=210 - 70 =140

The number of required lines
=%C,-'C,+1=45-21+1=25
Total 15 letters, here c is 3 times.

12!

arrangements of letters except ¢ in12 places = 513121

2c are together =

. Total arrangements =

arrangements of 8 parsons so that there are 4 persons in each car = °C,

13

3
3!

12!

13P
3

513121

3!

arrangements of two particular persons =2

. Totalways= 2 x °C,

8-1
C3—l

='C,=21

N="C, - °C, =120— 20=100

m
n="C, =

m(m - 1)
2




60.

61.
62.

63.

64.

65.

66.

67.

_ B[L(m+1)(m)(m—1)(m—2)}

24

_ 3(m+ 1C4)

12!
Total arrangements = 3 x3lx31x3l 369600

Number of ways to keep 5 balls in 5 boxes = 1

Total no of triangles = **C, = 220
Triangles with two sides of polygon=12
Triangles withone side of polygon =8 x 12 = 96

. required triangles = 220 — 12 — 96 =112
arrangment in two girls are together = 2 x 13 = 26
— one boy sit between two girls = 2 x 12 = 24

— two boy sit between two girls = 2 x 11 = 22
— Total arrangements = 14!

- required arrangements = 141 — (26 + 24 + 22)121=110.121 =

s.m="P,

Number of ways arrangingaandbare1,6;2,7;3,8;
arrangement of remaining letters in 10 placesare = 10!

. Totalarrangements =2 x 7 x 10 ! =14 x10!
7!

— arrangement of seven letters MIIIPP = 41 21

— arrangement of four S between 8 place s of 7 letters = °C

7!

. Total required arrangement = 77, °C,=7°C,°C,

N = Novel and D = Dictionary, NNDNN
selectionof D=3

arrangement of NNNN = °P, = 360
. Total arrangements = 3 x 360 = 1080

Type of allotments of 4 volunteers infirst ward = *°C

4

4
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68.

69.

70.

71.

72,

73.

74.

Type of allotments of 5 volunteers in second ward out of 16 persons =** C,

Type of allotments of 8 volunteers in third ward out of 11 persons= *'C,

-, Total allotments = *°C, **C, ''C,

Number of ways to rank 10 candidates = 10!
Inthis half ranks a, is always above a, and in remolning half ranks a, is always above a,

. 10!
. required number of ranks = > =5x9!

number of arrangements of 18 members except two particular members = 17!
number of arrangements of two particular members in between 18 places = ** P, = 18 x 17
. Totalarrangements =17!x 18 x17 =17 x 18!

Number of words with 5 letters = 10°

Number of words with 5 letters without repeatations = *° P,
. Required number of words = 10° - *°P, = 69760

Sitting arrangements of 2 women in the chairs marked 1 to 4 numbers = *P, = 12
Sitting arrangements of 3 men in the remaining chairs = °P, =120

- Total arrangements = 12 x 120 = 1440

| 1 1 1
Total arrangement = 4*| 2, — At
—12-4+1=9
T, ="C,
T, -T, =21

= "™C,-"C,=21="C,=2l=>n=7

41
arranging odd number 3355 at evenpalces = 5,5 = 6

51
arranging even numbers 2,2,8,8,8 at odd places= 5, 3; = 19

- Total numbers = 6 x 10 = 60
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75. todefine "*P,__, we have
Xx—3>0and 7-x>x -3
~x>3and x <5
-.Domain ={2,3,4}
L f(3)=“P, =1  f(x)=°P =3, f(5)=2P, =2
-. Range = {1, 2, 3}

76.  Selection of five digits
{1,3,4,6,7},{0,1,2,36},{0,1,3,4,7},{0,1,4,6,7},{0,2,3,6,7},{0,23,4,6}

. Total number = 5!+ 5(5! — 41) = 120 + 5 x 96 = 600
77. °C, °C,+ °C, °C,
=140 + 56 = 196

78.  Required arrangements = *'C,, = 'C, = 21

o o3 )Ta]

n=0 =x=012,..... 98

n=1 = x = 101 102, 103,.......... 197

n=2 = x = 202, 203, 204,.......... 296

. Total solutions

= [99+97 + 95 +............. +3+1]-1=2500-1=2499

80. 42"=2".3".7"

2007 2007 2007
n=|—->»_+ + ST
7 7° 7

= 286+ 40+ 5=331

81. Number of words starting with a, ¢, H, I, N =5 x5! = 600
. Serial number of SacH I N is 601

(Mm+1)(m+2).. (m+n):m+n

82. integer.

M) (M4 2 (m + n) isdivisible by n!
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83.

84.

85.

86.

87.

88.

89.

out of n digits the digit must be 2,5 or 7.

. number of ndigits = 3"

~3">900=>n=7,829

. The smallest value of nis 7
Heren(a)=n

Domain =range =a

. humber of onto functions=n!

arrangement of odd digits 1, 1, 3, 3 in 4 odd places and even digit 2, 2, 4 in even places

41 3!

T2

arrangement of 3 Particular persons +7 other persons on circular table = 7!
arrangement of 3 Particular persons = 3!
. Total arrangements= 7 ! x 3!

For the number greater than 10 lac we need 7 digit.
here 2is2 times

3is 3 times
0 and 4 are ones
7! 61
. Total numbers = 2131 2131 =420 — 60 = 360
=360

sum of numbers
Total of numbers

average =

_31(3+5+7+9)x1111

41
= 6666
Selections:
Part(i) Part(ii) Types of selections
| I
No.ofque. () 3 5 °C,-'C,="C,.'C,
(i 4 4 °C,-'C,=°C,-'C,
@iy 5 3 °C,- 'C,="C,-'C,

Total °C,-’C, + °C,- 'C,+ °C,- 'C,
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90. Totalno.ofbooks=a +2b+3c +d

(a+2b+3c+d)!
No. of distributions = at (b !)2 (C!)a

91. Xy

3 b
Yo
Ifwearrangetheboys * b, 2 , and x,and threegirls 3, 4, & Yy, according to the given figure
the X, ory, will not be neighbour.
. Totalarrangements = *P, x?P, = 2! x 21=2x 2 =4
92. Each child have any number of mangoes
- Totalways = ***'C, | = ¥C, = 5456
93. ans.(a)
Type of selection of first couple = 15x15 =152

similarly Type of selection of second couple —14x14 —142

. Totalnumber of couples =15% +14% +............... +2° 417

15
S _15x16x31 _
i=1

- 6
94. Total numbers between 1 to 999 will be of the type xy z,, where x,y,z ¢ {0,1,2,3,4,5,6,7,8,9}

3 Occurs ones ina numbers = °C, (9 x 9) = 3 (97)

3 Occurstwice inanumbers = °*C, 9

3 Ocecurs thries in a numbers is the number 333
- Total Possible numbers

=1x(3x9%)+ 2x (3x9)+3x1=2300
95. ways of distribution
= 52C:17 ’ 35C:17 : 18C17 : 1Cl

52! 35! 18! 52!

- ) ) 1 .
17135 171181 17111 (@7 1)
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96.

97.

98.

99.

100.

101.

102.

arrangement of little animals that can not accomodate in small cage =° P,
arrangement of remaining 5 animals = ° P, =5!

. Total accomodations = °P, - °P, = 720 x 120 = 86400
Total Numbers

=9x10x10x10-9x9x8x7

= 9000 — 4536 = 4464

Man Wife Selection
(3G 4L) (3L,4G)

(1 3L 3G ‘c,'C, =16
3 3
2 2L,16 1L,1G  “‘c,%c,-°C,‘C,=324
(@) 1L,2G6  2L,1G  “‘CcjC,°C,‘C,=144
3G 3L °C,- °C,=1

-, Total Invitations = 485
ans. (b)

Number of chords = *°C, =120
(all points are on the circle so no points are collinear)

Here

a- 3times
N - 2 times
b - ones

6!
. Total arrangements = 37 5; = 60

51
2N are adjacent = 3; = 20

. required arrangements = 60 — 20 = 40

201=2% x3¥ x5 x 72 x 11 x 13 x 17 x 19 = 41040

g



_ 5Inl(4-n) 1. 5in!(6-n)!
" n!t(5-n)x 4! n!(5-n)!x 6!

. i:1+6__n
6

5-n
~ 30=6(5-n)+(5-n)(6-n)
. 30 =30 - 6n + 30 - 5n — 6n + n?
= n*-17n+30=0
~ (n-15)(n-2)=0
~n=2

because n > 6is not possible

2n)! "
103, 1Xx3%X5X e, x(2n—1)=2(n ?r?l){%] C,- "P,

104. women can be selected in °c, ways, men can be selectedin = 'C, —°C, ways

Ln-—-2r Ln—r ooy
105, 2ot = Xh Y

r=0 r=0 r=0

n

r
r F—ZO nCr

n
r=0 nC

n—

106. If r>6 then rlis divisible by 240
given number is divisible by 240
s.remainder=11!+ 2! +..+ 51=153

107. x=No. of yellow balls
2x = No. of black balls
y = No. of green balls

here x + 2x +y =20

SL3X+y=20

Sy =20-3x

Now 0<y <20 5 0<20-3x <20
~0<3x<20
. 0<x<6
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. ways of selecting yellow ball = 7

108. a =x-1, b=y-1, c=z-1, d=w-1
Here, X,y,z,w > 0 and
X-1+y-1+z-1+w-1=20

“X+Yy +Z2+wW=24

. Non zero integer solutions of the equationare= ****-*C, , = *' C

oo kn(2n=1)!=r!
T K=2
LHS = (2n)!=r!

3

¢
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Unit-5

Principle of Mathematical Induction

Important Points

If statement P(n) of natural variable neN is given, the Principle of
Mathematical Induction is useful to verify the validity of the given

statement,V neN.

The Principle of Mathematical Induction :-

Let P(n) be a statement involving natural number n.
The statement P(n) is true ¥V neN, if
(1) P(1} is true,
(2) P(k), keN is true => P(k+1), keN is true, then P(n), ¥ neN is true.
Note:- 1.Principle of Mathematical Induction verifies the validity of
statements involving natural number variable only.
2. Formula involving natural number variable cannot be derived, but

only its validity can be verified.

Use of Principle of Mathematical Induction in some special types of
variable:- |

(1) Variable type 1:

The statement P(n), neN is given. If for positive integer ko P(ko ) is true
and for k > kg , k €N P(k) is true = P(k+1) is true, then P(n) is true for
all n= kg, keN.

(2) Variable type 2:
The statement P(n), neN is given.
If (1) P(1) and P(2) are true and
(2) for positive integer k, P(k) and P(k+1) are true = P(k+2) is true,
then VneN, P(n) is true.
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Question Bank

(1) For all n e N—{1},7*"~48n — 1 is divisible by .......
(a) 25 )26 (c)1234  (d) 2304

(2) V neN, P(n):2.7" +3.5" — 5 is divisible by .......
(a) 64 (b)676  (c)17 (d) 24
(3)Foralln=2, r12 (n4 — 1) is divisible by .......
(a) 60 (b) 50 (c) 40 (d) 70
(4) For neN 10" 2> 81n, if .....
@n>5 (b) 025 (s ([@ns6
(5) For each neN, the correct statement is ........
@2%<n (B)n>2" (©n’ <10" () 2 57 +1

n
2
(6)If ay =2 +1,thenforn> I, neN, last digit of ap is...........

(a) 3 (b) 5 (c) 8 a7
(7)IFP(n): 4" /(n+1) < o)t/ (nt)>, then P(n) is true for ........

(@n>=1 (b)n>0 (¢)n<0 (d)yn=2,neN
(8) By principle of mathematical induction,

VneN, c050c0520c0s40. . cos[(2" 1] =........

(a)sin2"0 /2" sine (b) cos2"'0 /2"s1nO

(¢) sin2"0 / 2n_1 Sinoe (d) None of these

¢



(9) By principle of mathematical induction, ¥neN,

1/(123)+1/23.4)+ ... +1 /{n(n+ D)(n+2)} = ...

(a) n(n+1) /4(n+2)(n+3) (b) n(n+3) /4(n+1)(n+2)
(¢) n{n+2) / 4(n+1)}(nt3) {(d) None of these
. . . . 2n+l  _n+2 _n-1 .
(10) By principle of mathematical induction, ¥neN, 35 +3° .2 s

divisible by ...............
(a) 19 (b) 18 ()17 (d) 14
(11) The product of three consecutive natural numbers is divisible by .......
(2) 6 (b)5 ©7 (d)4
(12) For alt neN, a —bis always divisible by.......... (a and bare

distinct rational numbers )
(a)2a—-b (bya+b ()a-b (d)a-2b
(13 If XZn—I + yzn_1 is divisible by x+y, thennis..........
(a) Positive integer (b) Only for an even positive integer
(c) an odd positive integer (d) Vo, n>2
(14) The inequality n! > 2™ L is true for ..........
(@)n>2,neN (b)n<2 (c)neN  (d) None of these

(15) The smallest positive integer n for which n! < {(h+1)/ 2}n holds, is...

(a) 1 (b)2 ©3 (d) 4
(16) The greatest positive integer, which divides (n+2)}(n+3)(n+4)(n+5)(n+6)
forall Vn e N, is.....
(a) 120 (b)4 {c) 240 (d) 24
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b no I) + a"{n—1) is divisible by {x — a)2 for........

(ADx(x
(a)n>1 (b) n>2 (c) ForallneN (d) None of these
(18) For each neN, 32"~ 1 is divisible by ..........
(a) 8 (b) 16 (c) 32 (d) None of these
(19) For each neN, 23n_ 7n — 1 is divisible by ...........
(a) 64 (b) 36 (c) 49 (d) 25
(20) For each neN, 10211_I + 1 is divisible by ........
(a) 11 (b) 13 (c) 9 (d) None of these

(21} For each neN, 2.42r1+1 + 33n

*1is divisible by ........
(a) 2 )9 (c) 3 (d) 11
(22) Let P(n):n2 +n+1isan odd integer.If it is assumed that

P(k) is true = P(k+1) is true. Therefore, P(n) is true.....
(a) for n>1 (b) for all neN
(c) for n>2 (d) None of these

(23) If P(n):3" <n!, neN, then P(n) is true ..........

(ayforn=6 : (b) forn=7,neN
(c)forn=3 (d) for all n

(24) I P(n): 1434 5+...... +(2n-1)=n" is ......

(a) True for n>1 (b) true for all neN

{¢) true fornon (d) None of these

g



(25 If VneN, P(n) is a statement such that, if P(k) is true =P(k+1) is true
fork eN, then P(n)istrue .......
(a) for all n>1 {(b) for all neN
(c)foralln>2 | (d) nothing can be said
(26) Let P(n) = 1+345+ ... + (2"~ 1)=3 + n° . Then, which of the
following is true ?
(@) P(1)istrue (b) P(K) is true = P(k+1) is true
(¢) P(k) is true, P(k+1) is not true  (d) both (a) and (b) are true

(27) If matrix A= l} ?]and I= {(1) ﬂ, then which one of the following

holds for all n eN. (use principle of Mathematical Induction)
(@) A" =n.A- (n-1) 1 (b)Y A"=2"" A+ (n-1) I
(e) A" =n.A+(n-1)1 (d) A" =21 A- (n-1) I

(28)Sp=2.7 +3.5" - 5, neN is divisible by the multiple of .......
(a)5 (b)7 (c) 24 (d) None of these

(29) 10" +34™2 ) + 5 is divisible by (neN) .......
(a) 7 (b} 5 (©)9 @17

(30) VneN, . (3+ 53" +(3— s is .

(a) Even natural number {b) Odd natural] number

(c) Any natural number (d) Rational number
(31) The remainder, when 599 is divided by 13, is ........
(a) 6 (b) 8 )9 (d) 10
(32) For all positive integral values of n, 3,3n —2n+ 1 is divisible by ...,

@2 ®4 @8 (@12
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(33) If neN, then 1" £ + 12" is divisible by

(a) 113 (b) 123 (c) 133 (d) None of these

(34) ForneN, P(n): 2" (n— 1)! <n" is true, if

(a)n<2 (b)n>2 (¢)n=2 (d) Never




Answers

(1) (d) 2304 ) (d) 24 (3) (a) 60 @) (b)n=5

G)@©n*<10"  (6)@)7 (7) (d)n =2

(8) (a) sin2"'0 /2" sine (9) (b) n(n+3) /4(m+1)(n+2)

(10) (a) 19 (11)(a)6 (12)(c)a—b (13) (a) Positive integer
(4 @n>2  (15)(b)2 (16) (a) 120 (17) (¢) all neN

(18) (a) 8 (19) (c) 49 (20) (a) 11 21) (d) 11

(22) (d) None of these | 23) (b) forn>7

(24) (b) true for allneN (25) (d) nothing can be said

(26) (b) P(Kk) is true = P(k+1) is true (27) (a) A" =n.A-(n-1)I
(28) (c) 24

29) (c) 9 ~ (30) (a) Even natural number 31)(b) 8
(32) (a) 2 (33) (c) 133 (34) (b) n>2

¢




Hints
(1) | |
P(1): 0 =0x2304  P(2): 2304=1x2304 .. P(1) and P(2) are true -~(1)
Let P(k):7*— 48k — 1=m x 2304, meN and
P(k+1) : 7% - 48(k+1) — I=m’ (2304), m’eN be true . ------ [#))
Now, P(k+2): 7% — 48(k+2) — 1= 49 x 7%*? — 48(k+1) —49
=49 x 77 48(.-k+l)—49 = 49(77 — 1) — 48(k+1)
=49(2304m’ +48k+48) — 48k —48  (....(2))
=49 x 2304m’ + 49 x48k +49 x48 —48k— 48
=49 x 2304m’ + 48 x 48k + 48 x48 =2304(49m’ + k + 1)
=2304 x m” , where m”=49m’+k+1 is positive integer.

. Ans. (d) 2304

(2)
VneNw2 P(n): 2.7 +3.5 -5
P(1): 24 , P(2):98+75-5=168=Tx24
Ans. (a) 24

(3)

For every positive integersn> 2, P(n): 1-12 (n4 -~ 1)
P(2):4 x 15=60, P(3): 9 x 80=60 x 12
.. From option Ans. {(a) 60

(4) ForneN, P(n):10" %> 8In

P(1):0.1>81 isn’ttrue, P(2): 1> 162 isn’ttrue, P(3):10 > 243
isn’t true, as the same way P(4) isn’t true , but P(5): 1600 > 405 is
true and P(6): 10000 > 486 istrue .. Ans.(b)n=5
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n .
Here forn=1, 2° <n isn’t true,
2 g
n >2 isn’ttrue,

4 n .
n <10 istrue,

3n ;
n  >7n+1 isn’ttrue,

Ans. (©)n” <10

(6)
2

2
Forn=2, @ =2 +I1=17=10+7

k

Let ak=22 +1=10m + 7 be true where k>1,m e N ... (1)

ok+1 2k 2 2
Now, Qysq=2 +1={2° +1=(10m+6)" +1 (by (1))
=10(10m2+12m+3)+7

. Digit of one’s place of @, is 7.
> Ans, () 7
(7)

P(n): 4" /(n+1) < 2n)!/(a!)” , neN
P(1)isn’t true and n <0 isn’t possible.
" (a), (b), (¢) options are not possible .
S Ans. (d)n>2,neN
(8) For n=1, by P(n):cosd cos20cos40. .. cos[(2")0] ..P(1): cos®

in option (a) n=1weget cosd. .. Ans. (a) sin2"0 /2" sine _
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(10)

(11)

For n=1,

1/(1.2.3)=1/6

10

Now, for n =1, value of only option (b) n(n+3) / 4(m+1)(n+2)is 1/6

.. Ans. (b) n(n+3) / 4(n+1)(n+2)

1+2 _1-1

+
For n=1, P(l):S2 1+3 2

=125+27=152=19x8

-+ —
2k 1+ k+2. k-1

LetP(k)=5 3 2 =I9m,meN - (1)

23 k3 k| 2 2t k+2 k-l

P(k+1)=5 3 2 5 33 .22

=25(19m =32 2" 16 32 T oy

= 25.19m — 19. 312, oK1

— 1925m—3"*2, 2K Ty

= 19m’

- Ans. (2) 19

Product of three consecutive natural numbers P(n) : n(n+1)(n+2)
P(1)=6 which is divisible by 6.

P(2) =24 which is divisible by 6.

- Ans. (a) 6
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(12)
For every neN, P(n): a b
P(I)=a-band P(2)=a"—b>=(a—b)atb)
-, Ans. (c)a—Db
(a3)
P(n): xzn_l + yzn_1 = Mx +y) where A is a polynomial.
P(1):x +yis divisible by x+y
PRI+ =) xy+y7)
.. Ans. (a) Positive integer
(14)
P(n): n! > 2"
Now P(1) and P(2) are not true, but P(3) is true.
Let Py:k! > 257 | k52 be true.

PQcH):(ket 1)1 > 25

L.H.S of P(k+1) =(k+1)! = k!(k+1)
> 25 et y= 2X (12
> zk
JoAns. (a)n>2
(15) For smallest positive integer n, P(n):n! < {(n+I)/ 2}n ,

P(I):I <1 isn’ttrue, P(2):2 <9/4 is true. P(3):6<8 is true P(4) is
true. .. Ans.(b) 2 |
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(16)
For Vn € N, for which greatest positive integer, does
(n+2)(n+3)(n+4)(n+5)(n+6) divide ?
P(n): (n+2)(n+3)(n+4-)(n+5)(n+6), neN
P(1)=3.4.5.6.7=120.21 P(2)=4.5.6.7.8 = 120.56
P(3)=5.6.7.8.9=120.126 P(4)=6.7.8.9.10 =120.252

P(5)=7.8.9.10=120.42 P(6)=8.9.10.11.12 = 120.99.13

- Ans. (a) 120
(17)

POy x(x" = na™ Ny 4 0" (o) = g(x).(x - @)’

P(1)=0 |

PE) x(x - ko ) 4 ok (k=1) = g60).x - )

P(k+1): X(X —(ktl)a )+0L (k) g'(x).(x - Ot)

LH.S. = x[kxo™™ 1= (k—1) o+ g(x).(x — a) - (k+1) a'ﬁ +af
= 1’0" - 2k + gy - a) ok
= 800x.(x — &) + (x°~ 2xc +a.2 Jk ok
= (x~ ) [g@)x+ka*]

2
=g X).(x-a)
=R.H.S.
.. Ans. (¢) all neN

(18) For each neN, P(n):3°"_
P(1)=8, P(2)=80=108 . Ans(a)8

k
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(19)

(20)

3y

For each neN, P(n): 2" 7n— 1

P(1)=0 P(2)=49 P(3)=512 —21—1= 490 = 49.10

. Ans. (¢) 49

For each neN, Pm): 107" 1+ 1
P(1)=11,

P(2)=1001=11.91

" Ans. (a) 11

¥neN, P(n): 2.42m~1 + 3311+1
P(1)=209=11.19
P(2)=11.385

-, Ans. (d) 11

(22) P(n) : n2+ n+1=n(n+1)+1

P(1) : 3 which is true.

P(n): n2 +n+ 1 =n(n+1) + 1which is always odd number

.. Ans. (b) VneN

23) P(n):3" <n!,neN

P(1): 31 <1 isnot true. P(3): 33 < 3! isnot true.

P(6) : 3‘5 < 6! isnot true.

- P(7): 37 <7! istrue. . Ans.(b)n27
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(24)

(25)

(26)

@7

P11 =1
P 143+5+..... +(2k—1) = k°.
P(k+1): 143+5+....... +H2k-1) + (2k+1) = (k+1)°.
LHS. = 14345+, ... +(2k-1) + 2k+1)

=%+ 2k +1 = (k+1)> =R HLS.

- Ans. (b) true for all neN

P(1) validity cannot be checked because statement P(n) is given

.. Ans. (d) nothing can be said

P(1):1=4isnot true.
Let P(K) : 143+5+ ... + 2k~ 1) =3 +K° be true.
P(kH) = 14345+ ... + 2k — 1 )+(2k+1)

= 3+ 17 42kt = (kt1)° 43 = RHS.

. Ans.(b) P(Kk) is true = P(k+1) is true.

SRS

P(1):A=A-(1-)I=A.". P(1) s true.
P(k)istrue = P(k+1) is true, k eN
J. Ans. (@) A"=n. A-(n-1) 1
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(32)
vneN, P(n):3°" —2n+ 1

P(l):d6=2x%13

P(2) :726 = 2x343

P(3): 19683 -6+ 1= 19678 =2x9839
.. Ans.(a) 2

(33)

£ Ok
VneN, P(n) = 117" + 127"

2+

1+
P(1): 11772 + 12212 133%03,

e e 14641+248832=263473=133x1981

p): 11772 + 12
.. Ans. (¢) 133
(34)

n n
ForneN,P(n)=2 (n—1)! <n
P(1):2 <1 is not true.
P(2):4 <4 isnot true.
P(3):16 <27 istrue.
Same as P(4) is true.

". Ans. (b) n>2

g



Unit - 6

Binomial Theorem

Important Points

Cr=nCr= (?): r!(nni r

Forx,ye Randne N

n
(x+y)"= C X"y°+ Cx"y+nc,X"?y*+-—-+nc X°y"= ;0 nc X"y’

10

e.g 2 10c, 217 (-5)*=(2-5) = 310
r=0

(r+1) th term in expansion of (x+y)" is

Tr+l=nc X™y'
Forx,y e Randn N

(xy)"=nC_x"°-nc, X" y!+nc, X2 y? +--—-+(-1)"nc_x°y"

nCr = Z (-1)"nc x™"y"
r=0

(r+1) th term in expansion of (x -y)"is Tr+1 = (-1)" nC_x™"y"
Number of terms in exprression of (x+y)" or (x-y)" is n+1.
for each term, the sum of power of x and y is n

MIDDLE TERM(S)

¢



n

n n
If n is even then middle term is (E +1j th term It is given by NC, X’
2

n+1 n+3
If nis odd then middle term is (7j th term and (7) th term. These are given by
@) @Y D) (Y

nC@XZyzamlnmezy2
2 2

The Greatest Co-efficient

C

If n is even, the greatest co-efficient in the expansion of (x+y)"is ™ 7

If n is odd, there are two greatest co-efficient in the expansion of (x+y)" These are

€

c
n" (1) n
= and ;

The Greatest Term

If x>0,y>0,nN then to find the greatest term in the expansion of (x+y)" find

_ (n+1)y
K= Tty o

if k is an integer then the expansion of (x+y)" has two greatest terms is, Kth and (k+1)
th terms.

if k is not an integer then the expansion of (x+y)"has just one greatest term and it is
given by T oc +1.where o« =[K].

;
(x+y)' + (x-y)" =2 {nC, x"y° + n C, x"2 y? +nC, X™* y* +---+ qﬂ +1j th term
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n+1
(X+y)" - (x-y)'=2{nC, x"y+nC, x"?y? +---+q—

g (l+\/§X) (1 \/7X) has{2}+1:4+1:5 terms.

(1+x)"=nC x°+nC x*+nC,x*+--+nC x";neN

2

- Co-efficient of x" in expasion of (1+x)"is = (?) =nC

- Co-efficient of (r+1)th term in expansion of (1+x)"is = (?) =nC

n'!
(a1+a2+___+ am)n = z —alnl a2n2 ...... amnm
! Ny !

where n,, n,, Ny veee n_eNand
n+n,+n,+..+n_=n

Numbers of terms in expansion = (n + m - 1)¢(m-1)

e.g. Number of terms in expansion of (x+y+z)" =
(xry+2)'= 3"

Some properties of the Binomial coefficients

()nCo+nC+nC,+...+nC =2"
2nCo+nC,+nC, +..+=2""
@)nC +nC,+nC+..+nC =21
@4 If A, A Ay e a_are in A.P then

= -1
anc +anc+anc+...+a c=(@+a)2

G)nC,-nC +nCr...+(-1)"nC =0

D th term}

(n+1) (n+2)

2

r

sum of coefficients in
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(6) If three consecutive binomial co-efficientsnC_ nC nC,_,

) 1
arein A.Pthenr= E(n+ n+2)

(7) Co-efficient of x" in (1+x)>=2 {co efficient of x"in (1+x)>"1}

8 fficient fi'n nsion of (1+ ”(Hijn—&
(8) co-efficient of —in expansion of (1+x) y (-1)i(n+1)!

To find remainder when x" is divideel by vy, try to express x or some power of x as
Ky + 1 and then apply binomial theorem.

g



Question Bank

n
X
If coefficients of x” and x® are equal in expansion of (2 +§j thenn =

(2) 55 (b) 56 (c) 54 (d) 58

3x? ’
X :
The constant term in expansion of {7—§J X#0IS

5 7 5 7
(@) 18 (b) 18 ©) 17 (d 37

7
3
X
Coefficients of middle terms in expansion of {2—?j are...

_560 280 py 200 _ 280
@ %7 g1 () 57" &1
_ 560 280 4 280 280
© "7 81 @) 57 &1

12
2
Middle term in expansion of (;—3ij IS

(a) 14370048 y? (b) 14370024 y?
(c) 43110144 y8 (d) 43110124 y8

12
If middle term is Kx™ in expansion of (X +;) then m =

(@) -2 (b) -1 (€) 0 (d) 1
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10.

11.

12.

8
3
X
Co efficient of middle term in expansion of {X —?] =

ETRR 1 w7
@ 525 (0) 625 © 125 @) 125

2 n
a
Index number of middle term in expansion of {1+ a +Tj IS

n n+1 n+3
@5+ O (c) n+1 Ohrs

In the expansion of (x+y)™ the co efficients of 3 rd term and th terms are equal.
(@) 12 (b) 11 (c)8 (d) 13
In the expansion of (x-y)°, (co efficient of x”y®) - (co-efficient of x® y’) =

(@ 10C, (b)2.10C,  (c)10C,+10C, (d) 0

2 1

35
In the expansion of [aS + ng a =b, the number of terms in which the power

of a and b are integers are

(@1 (b) 2 (c)3 (d) 4

1

8
X3

8
6 th term in the expansion of [ +x? log  x J is 5600 then x =

(a) 2 (b) /5 (©) V10 (d) 10
If p and Q are coefficients of X" in expansion of (1+x)*" and (1+x)>*! then

@P=Q ()P=2Q  (2P=Q (dP+Q=0
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10

X+1 x-1
1

13  The constant term in expansionof | "2 1~ IS
x3-x3+1 x-x2
(@) 210 (b) 105 (c) 70 (d) 35
100
14 If w1 is quberoot of 1 then 2100 C, (2+w?)10Twr =
r=0
(a) -1 (b)0 €1 (d) 2
15. The Co-efficient of X2 in (1-x+x?)° is
(@) -30 (b) -20 (c) -10 (d) 30
16. It coefficients of middle terms in expansion of (1+) x)® and (1-5 x)® are equal then
A=
2 b 2 =3 d)N fth
@ - (b) - (©) - (d) None of these
17.  (I-x)™ (1+x)" = 1+a,x + ax*+......, m,nN and a,=a,=10 then (m,n) =
(a) (45, 35) (b) (35, 20) (c) (35, 45) (d) (20, 45)
5 5
18. The expansion of (X 3 —1j + (X 3 —1) is a plynomial of degree
(@) 5 (b) 6 (€7 (d)8
19. The Co-efficient of x" in expansion of S =(x+3)™ + (x+3)™? (x+2) + (x+3)"3 (x+2)?
ot (XF2)™ S e, :
(@) nCr (3"-2") (b) nCr (3™-2")(c) 3"~ 2™ (d) 3" + 2"
: : 10 10 .
20, Number of terms in expansion of (vX+Jy |~ +(VX-y | is.cocice .
(@) 5 (b) 6 (€7 (d)8
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21.

22.

23.

24.

25.

26.

217.

28.

29.

The co-efficient of middle term in expansion of (2x - 3y)*iS.......ccccuvueneee. .

(2) -96 (b) 216 (c) -216 (d) 96

x 2\
Constant term in expansion of (1+§__j 1Se i :
(@) 5 (b) -5 (c) 4 (d) -4
5 5
(oot (24~

(a) 58 (b) 58v2 (c) -58 (d) —58v2

If sum of Even terms are denoted by E and sum of odd terms are denoted by O in

expansion of (x + a)"then O? - E*=

(@) x? - a2 (b) (x2-a)" (c) x&n-ax (d) None of these
n

Z nCr 4" = -

r=o0

(a) 4" (b) 5" (c) 4" (d) 5"

(10.1)5 =

(@) 105101.501 (b) 105101.0501

(c) 105101.00501 (d) 105101.05001

Ifa,beN, axb then for reN, a" -b" is divisible by

(@ ab (b) b-a (c) both(a)and(b) (d) None of these
(1.1)*0000 1000
(@ > (b) < (c) = (d) None of these

L\
10th term in expansion of (ZXZ +—2j IS
X
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30.

31.

32.

33.

34.

1760 1760 880 880

(@:7 (m7? (@;7 mrg

25
1
The 11th term from last, in expansion of (2X+—2j is
X

210 210
@) 25Ci5—5 (b) -25 Ci5—5
X X
211 211
(C) -25 C14F (d) 25 Cl4ﬁ

16th term and 17th term are equal in expansion of (2+x)* then x=

17 17 34 34
@ o (b) T (©) 13 (d) I

5
1
3" term in expansion of (;+ XIOglOXj is 1000 then x=

(@) 10 (b) 100 (c) 1000 (d) None

6
1 1
X log x+1 + XE

has 200 is as 4th term and x>1 then x =
(@) 10 (b) 100 (c) 1000 (d) None
J255 117 L (5*7141) 0
| 25147 | ,Tg'09s *
3% T3 8 has 180 is as a 9th term then x =
@1 (b) 2 (c)3 (d)0
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35.

36.

37.

38.

39.

40.

41.

3 m
If the sum of co-efficient of first three terms in expansion of (a ——Zj ,MeN, axo0
a

is559then m=
(@) 10 (b) 11 (c) 12 (d) 13

Co-efficient of x® in expansion of (1+2X) (1 - X)" iS.....ccccvevrrvrrennenn. :

(@) 150 (b) 171 (c) 192 (d) 161
10
x+1 x-1
Constant terminexpansionof | "2~ 1~ 1 [ :

x3-x3+1 X-x2

(a) 190 (b) 200 (c) 210 (d) 220
If the ratio of co-efficients of three consecutive terms in expansion of (1+x)" is
1:7:42thenn=

() 35 (b) 45 (c) 55 (d) 65

n
If n is even natural number then middle term in expansion of (X +;) IS :

n! n! 2(n n!
7N 2 2 2
E b n n d n
(@) (Zj L) (2!) (©) (2!) ) 2(2!)

When 5% is divided by 48 then remainder is

(a) 46 (b) 47 (c) 48 (d) 49
The remainder when 23" -7n+4 is divided by 49 is ................ .
(@0 (b) 1 (c)4 (d)5
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42.

43.

44,

45.

46.

47.

48.

49.

50.

ol.

52.

nC,+2nC +3nC, +--+ (n+1) nC =

@) (n+1) 2™ (b) (n+2) 2™

(c) (n+1) 2"

(d) (n+1) 2

The least positive remainder when 17% is divided by 5 is

(@2 (b) 4 (c)3 (d1

nC -nC,+nC,-....... +(-1)'nC =__

@ao (b) -1 (©n d)1

13c,+13¢c, +......... +13c,=__

(a) 2B-1 (b) 2% (c) 2121 (d) 214-1

10C, + 10C, + 10C, +........... +10C,=____

(a) 512 (b) 1024 (c) 2048 (d) 1023

If the sum of co-efficieuts of expansion (m2x? + 2mx + 1)* is zerothenm=_

(@1 (b) -1 (c) 2 (d)-2

If (1-x +x?)"=a,+aXx+ax +----—-- +a, x""thena,+a,+a, +--—--+a, =
3"-1 1-3" 3"+1 3+l

@ = 0 = © = @ =

Sum of Co-efficient of last 15 terms in expansion of (1+x)® is

(a) 215 (b) 2%

(c) 2%

(d) 2%

Remainder when 22°% s divided by 17 is................. :

(@1 (b) 2
100

Co-efficient of x= in 2,100 C;
=0

(@) 100c,,  (b)100¢,

The interval in which x(>0) must lie so that the greatest term in the expansion of (1+x)*"

has the greatest coefficient is

(c)8
(X_5)100-r 4[’ iS

(c) -100 c,,

(d) 12

(d) 100 c,,
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53.

54.

55.

56.

S7.

58.

59.

n-1 n n n+l
o 2) o)

n n+2
(©) (E Tj (d) None
nC,+2.nC,+3.nC,+--—-+n.nC =__
(@n. 2™ (b) (n-1) 2™ (c) (n+1) 2™ (d) (n-1) 2
Let x > -1 then statement (1+x)" > 1+nx is true for
(@ vneN (b) vn>1
() yn>land x-0 (d) vneR

(1+x)"= C,+ C X+ C,x*+----- nC x". and

nCl ,nC2 ,nCs, ,_men :ln(n+1)then K=
nCO nCl nC2 nCn-1 k
@3 (b) 6 ©) 2 (d) 12

1 1Y
The coefficient of ” in expansion of (1+x)" (1+;j IS

(@2nC, (b) 2n Cuy (©) % (d) 2n C,

Co-efficient of x* in expansion of (L+x+x2+x3)! is

(a) 330 (b) 990 (c) 1040 (d) 900

The sum of coefficient of middle terms in expasision of (1+x)>"! is
@ @n-1)C, (M(@n-1C,, (©2nC @d2nC,,,

Remainder when 82" - 622 is divided by 9 is

(@0 (b) 2 ()7 (d) 8
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60.

61.

62.

63.

64.

65.

66.

67.

6
The number of rational terms in expansion of (1+ J2+35 ) are

(@) 22 (b) 12 (c)11 (d)7
: : : 1
The greatest term in expansion of (3+2x)* is ; where X = s
2\ 2)\8
(@50C, 3% S (b) 50 C, 3* 5
2\43 o \44
(c)50C, 3’ c (dysocC,3° 5

It Aand B are coefficients of x" and x"* respectively in expansion of (1+x)" then =
(@ A+B =n (b) A=B (c)AtB=2" (d)A-B=2"

Coefficients of (2r+4)th term and (r-2)th term are equal in expansion of (1+x)* then
r=_

(a) 4 (b) 5 (c) 6 (d)7

(1+px)" = 1+24x + 252%° + -----then................ :

@p=3,n=8 (b)p=2,n=6 (c)p=3,n=6 (@)p=3,n=5

Sun of coefficients in expansion of (1+x - 3x?)*3! is

@1 (b) -1 (©) 0 (d) 2%

2n
R= (3+\/§) and f=R-[R], Where [ ] is an integer part function then R(1-f) =
(a) 2= (b) 42 (c) 8= (d) 4=

2n+1 . . .
R= (\/E +1) ,neN and f=R - [R], Where [ ] is an integer part function then
Rf=
(a) 221 (b) 221 (c) 2-1 (d1
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68.

69.

70.

71.

72.

73.

74.

1024

1 1
52 +78 has number of rational terms =
@ao (b) 129 (c) 229 (d) 178
1 1145
Number of rational terms in expansion of
(@) 40 (b) 5 (c) 41 (d) 8

1 n
If sum of co-efficients in expansion of (ZX +;j is zero then find constant term

(a) 1120 (b) 512 (c) 1020 (d) 1050

11
Co-efficient of x3 in expansion of (X —;) [P :

(@) -792 @ (b) -923 &’ (c) -792 a° (d) -330 &’

If coefficient of 2", 3" and 4™ terms are in A.P for (1+x)" then n =

(a) 28 (b) 14 ()7 (d) %

Number of terms in expansion of (X +X,+-----+X )" is

@mn+1)C, (b)(n+r-1)C (c) (0-r+1) C, (d) (n+r-1)C,

1
The greatest term in expansion of (3+5x)% is where X = s

(@) 15C,(3%) (h)15C,(32) (c)15C,(3°) (d)15C, (34

{ 244 )



75.

76.

77.

78.

79.

80.

81.

2
The greatest term in expansion of (1+x)°is __ ; where X = 3
6 6 4 4

3 2 2 3

210| = 210| = 210| = 210| =
(@) (2) (b) (3) (© (3) (d) (2j

n-1 n-1 n-1
+ +ot = ' n>1
(e ) —

(a) 2™-1 (b) 22 (c) 2m-1 (d) 2™
n n n n

( ]+3( ]+5( ]+...+(2n+1){ J: _____ ‘neN
0 1 2 N

(@) (n+2)2 (b) (n+1)2r (c) n2n (d) (n+1)2
a% b% 21
7+7 has same power of a and b for (r+1) th term then r =
bt a’t

() 8 (b) 9 (c) 10 (d) 11

coefficients of 5th, 6th and 7th terms are in A.P. for expansion of (1+x)"then n =

(@ 7or12 (b) -7 or 14 (c) 7orl4 (d) -7 or12

[(ﬁ“ﬂ S, ; where [ ] is integer part function.
(a) 1151 (b) 1152 (c) 1153 (d) 1154
[(*@”ﬂ T, ; where [ ]is integer part function..
(a) 415 (b) 416 (c) 417 (d) 418
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82.

83.

84.

85.

86.

87.

19% +6° +3(19)(6)(25)

C 6(243)(2) + (15)(81)(4) + (20)(27)(8) + (15)(9)(16) + (6)(3)(32) + 26 ———

@1

b n
If rth term in the expansion of (ax P +—qj is constant, then r =

gn

@ g

+1

(b) 5

pn

R

(c) 2

X

n+1

+1 (c) —

(d) 6

pn
q) —— -1
@5

10
5
If rth term in expansion of (2X3 +—2j is constant then r =
X

(@6

(b) 7

(c) 4

(d) 5

12
1
If rth term in the expansion of (X+5j IS constant then r =

@5

(b) 6

(€7

(d) 8

1 n
If 4th term in the expansion of (DX +;) is constant then n =

@3

7
3
If middle term in the expansion of {2 ——j

(a) 560

(b) 4

(b) -560

()5

X
3

280
() 3

(d) 6

i ng thena =
S 97 -

280
@ -5
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88.

89.

90.

91.

92.

93.

94.

2 1)
X
If rth term in expansion of {73—)(} » X#0 js constant then r =

(@) 6 (b) 7 (c) 8 (d)9

n
a
The constant term in expansion of (—q +bij IS th term
X

qn pn pn
+1 b +1 +1 d
@ rgtt ® gt © 5t ©

10
3 ﬁ]
3 , X %0

th term is costant term in expansion of (X—2+—
(@) 4 (b) 7 (c) 8 (d) 9

If the sum of Co-efficient is 4096 in expansion of (x+y)" then the greatest Co-efficient
IS

(a) 792 (b) 924 (c) 1594 (d) 2990

Co-efficient of x" is denoted by a_in expansion of (x+1)** then

(@) a =a (b) a,=-a, (© a a =+1 (d) None

If co-efficients of (r+2)th term and 3r th term are equal in expansion of (1+x)",
nreN,r>1,n>2thenn=__

(@) 3r (b) 3r +1 (c) 2r (d) 2r +1

1 1\256
. : : 2 .58
Numbers of rational terms in expansion {3 +5 J are

(a) 33 (b) 34 (c) 35 (d) 32
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95.

96.

97.

98.

99.

100.

s(K) : 1+3+5+-----+ (2k-1) = 3+k? then which statemeut is true ?

(@) s(k) = s (k1) (c) s(k) = s (k+1)

() s (1) is true (d) Result is proved by Principle of Mathematical induction
The co-efficients of the middle terms in the binomial expansions in powers of x of

(1+oc x)* and (1- oc X)® is the same if o equals

3 10 -5 3
@ -7 0) 3 © 35 @ 3
The Co-efficient of X" in the expansion of (1+x) (1-x)"is
(@) (-1)™* (n-1)? (b) (-1)" (1-n)
(c)n-1 (d) (-1)™n

If the co-efficients of rth, (r+1) th and (r+2) th terms in the biromial expansion of
(1+y)™are in A.P. then m and r satisfy the equation

(@ m?-m (4r+1)+4r-2=0 (b) m? - (4r-1)m+4r+2 =0

(¢) m?2 - (4r-1)m+4r2 - 2=0 (d) m? - (4r+1)m+4r>+2 =0

11
a
If the Co-efficient of X’ in (aXZer_xj equals the co-efficients of x7 in

1 11
(ax - Wj then

@) % =1 (b) ab=1 () a-b=1 (d) a+b=1

If x is so small that terms with x® and higher powers of x may be neglected then

3 3
(1+x)2 - (1+ 5
1 may be approximated as............
(1-x)2
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-3 1 3 9 3 9 3
—X —X—=X 1-—x 3X+—=X
@ 5 (0) 5x-5x° (©)1-3 (d) 3x+3

2

a

101. In the binomial expansion of (a-b)", n> o0, the sum of 5" and 6" terms is zero then .

5 6 -5 —4
@0 Ohs O O

¢



Hints

r+1

T..= (?)a’” b";: O<r<n

r n-r
n n-r X —_ n 2 r
= (1) 2 (g) = (1) 5 x
Coefficieut of x” = coefficieut of x8

n-7 n-8
*@)27 :@)%w

;,G)ZSZ@):>E§Z:6:>n:SS

T, = (P) av'b'; 0 <r<n

39—2['

=[7) o o @

For constantterm. 18 -3r=0=>r=6
9-12 -3

From(1) T, = (2) ?;9—_6 (-1)° = (2) 32_3 (+1) = %

+1 7+3

;
Because of n=7, ——= 4 and 5 - 5 =>T, and T, are middle terms

Now T, = (1) ab
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= (7} @ (—X—;] 76, 2y

3r
4
560
T,=7C, 7 (-1 x°= -7x9
d T_7C2_3 14 12—@ 12
an 5= 434(—)x—81x

n-2
Because of n=12 is even, — =r=>T is middle term

6
2
- T4=Tc, (162 ) al?% bt =12 C, (;) (-3xy)°

o) =[]} o]

here 2n is even,

n
> = (n+1) th term is middle term.

Here n = 13,

- Totalterms=13+1=14

- coefficieut of 3 rd term = coefficieut of third term from last

= 14-2

=12

G



10. T,.=nCa""b"; O<r<n

2 n-r 1 r
s [V

2r r
=35C M5 . 3

-, r will be multiple of 5 and 3 both.

-, rwill be multiple of 15

-r=15K; 0<r<35

. r=0,15,30

-, 1st, 16th, and 31th has integer power of aand b

8-5

11. T,=t,=8C, | 8 (x* log, X)°

5600= & | = |xa
= 5i3i (x8)% 100X

5600 = 56 x* (log,, X)°

100
2 (log > (1)

100 .
2 TYYE (log,,x)

From graph, The point of intersection is (10,1)
. x=10
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OR_ C heck equation o By putting Answers.
12. p=2nC ;Q=(2n-1)C

pP_ 2nC, _ (2n)! y n! (n-1)! _
“Q  @nnCc, Hn) " @1

2 =P =2Q

10

1oy 2o

x3+13 || x3 —x3+1

[ J{ } (Vx-1)(vx+1)
13, 2 1 ) Vx(Vx-1)

X3 —x3+1

1 1 10
_Ix3+41-|1+x2




S =2+ +w)"”
14 :(1+1+CO+602)
=(1+ 0)100 =1

100

15.  (1-x+x?)° = (1+x(x-1))°
=5C, +5C, x(x-1) +5C, x* (x-1)* + 5 C, x* (x-1)* + ... coefficients of x®

= -2.5C,-5C,

17. (I-x)™ (1+x)" = (I-mx+m C x> + ... ) (1+nx+nC x>+ ...)
=1+ (n-m)x + (nC+mC_-mn)x? + ...
=l+a x+a xt+..

~nN-m=10 = n=m+10

1 1
and nC,+mC,-mn=10 = En(n-l) + > m(m-1)-mn =10

—=n(n-1) + m (m-1) -2mn = 20
= (m+10) (m+9) + m (m - 1) -2m (m + 10) = 20
—m?+19m + 90 + m? - m-2 m? - 20m = 20
= -2m=-70= m= 35
.. h=45
18 (atb)®>+ (a-b)>=2[2+5C,a’b* + 5 C, ab’]

(X + \/X37—1)5 + (X - \/EJS =2 [x° +10 x3 (x3-1) + 5x (x3-1)7]

is poloynomial of degree 7
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19.

22.

24.

25.

(x >[(”

X+3

g= 7 [ ForG.P S, =
ab

= (3+x)" - (2+x)"

. coefficientof X" =nC (3™ -2")

G

_ X 2 x 2)° x 2’
=4C +4C, 5 % +4 C, 5% +4C, 5% +4C,

e X 16 8 3 16
ST x 2 w3 8

O=nC x"a+nC,x"a +-------
E=nC, x"a+nC,x"a®+-------

- O+ E=(x+a)

0-E=(x-a)"

So that (O +E) (O - E) = (x+a)" (x-a)"

. O?-E2= (XZ— aZ)n

n
a+x)" = Z”Crxr By Putting x=4
r=o

(1+4)" = 2G4

a(l-r")

1-r

¢



26. (10.1)° = (10+0.1)° then apply binomial theorem

152 5
— — = 0910X) —
32, T3—T2+1—5C2(Xj (x°%20*}" ~1000

— 10 x3 x?%9 10¢ = 1000
— x#0910*3 = 102
= (2 log,x-3) roy, x =2
= (2y -3)y = 2[-log,x=y]
— 2y?-3y-2=0
= Y =2 = log,-Xx =2 = x=10° =>x=100
33. T,=200
T,,, =200

1 6-3 133
6C3[X logyg X+l] [X].ZJ :200

3

1 2
logg x+1 E _
20 1 x L4 =200

3 1
J’_i
X2(Iog10 Xx+1) 4 _ 10
—3 +1:109X10 = L
2(10910 X+ 1) 4 10910 X
3 1 1
+o==
2(y+) 4y

y?+3y-4=0=vy =14
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log, x=1 [-4 is not possible]

- x=10!

10-8 -1)°
3. T,=10 Cs{ 25X—1+7} (5X—1+1)8 180

x-1 2
ISR AP A
+
= y>4y+3 =0
=Yy=3-1

= X=log,150rx=1

35. mC_ +(-3)ymC, + (9 mC,=559; meN

9
1—3m+§m(m—1):559

3m?-5m-372=0
(m-12) (3m+31) =0
- m=12

38. nC, :nC:nC_ =1:7:42

nCr_lzl:> r 1

= _ —
nC, 7 nr+l 7 n-8r+1=0___ (1)

nC, _7 r+1_1

= === . 7r.6=
NC., 4 nr 6 N/r-6=0__0)

and

By solving equation (1) & (2) we get n =55, r=7
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40.

42.
44,
47.

48.

49.

52.

53.

55.

54=625=13(48)+1

- 5% =ky+l; k=13, y =48

o (6% = (ky+1)°

5% =1+48m, meN

See theory

See theory

(M? X%+ 2mx+1)%* = (mx + 1)¥* =a + a X + a, X* +-------
Put x=1
(m+1)%?=a +a, +a,+------ =0

- m+tl=0—= m=-1

By Putting x=1,1=a +a, +a, +------- +a, (1)
Putting x =-1,3"=a,-a,+a, -....ccenun. +a, (2
By adding equation (1) & (2) X

We get 3"-1=2[a, +a, +------ +a,]
S=29C, +29C  +--—---+29C
S=29C,+29C, +----+29C,
5. 285=2% = §=2%

-1 +2
2nC,, x*<2nC x"and 2nC  , x™*<2nC_ X"

)

LCoy o 2Cy
2n Cn 2n C(n+1)

See theorey

nC,

—nc4_1:n—r+1

here r

g



n C n
LY 2, [0+1) 1] = n (1) - 2 %)

_ n
= E (n+1)

n 1 2n
56, (1+x)" (1%) (X7

Xn

1 n
. Co-efficient of x* in expansion of (1+x)" (1+;j = Co-efficient of x™* in

expansion  of (1+x)*"
=2nC

(1)

57. Simplify  (1+x)™ (1+x?)

58. Here nth and (n+1) th terms are middle terms and sum of coefficients
(2n-1)C,+(2n-1)C =2nC,
59. 8- 622m =(9-1) - (63-1)>m!

6! 6-r— r S
60. General term of expansion = — =, (6-r-s)|(1) ' S(ﬁ) (%)
LTS
— 6! 22 53
r! st (6-r-s)!

r S
Here 3 and 3 must be rational

. risamultiple of 2 and s is a multiple of 3
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61.

63.

66.

. 0<r<6and0<s <6

i.e O<r+s<6

- Ifr=0thens=0, 3,6 = 3terms
r=2thens=0,3, = 2terms
r=4thens=0 = lterms
r=6thens=0 = lterms

NG =

Here K=" - S5 — (;J -
5

. The greatest terms are T, and T,

18C,,,, =18C

(2r+3) (r-3)

s 2rt3=r-3o0r2r+3+r-3=18

s r=-6orr==6
R= (3+\/§)2n Suppose F = (3—\/5)2n

Now0<3-.,5<1=0<F<1

~ R+F= (3+\/§)2n + (3—\/5)2n

=2 {Any Integer}

Which is even number

- T+ [R] + Fis ever number

Now O <f<landO0<F<1 = 0<f+F<2
- f+F=1

. F=1-f
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67.

68.

79.

Now R (1-f) = RF

(345" (o6

= (9-5)
— 42n

Fe (\/E_l)ZnJrl

- R-F=2m,
- [R1+f-F=2m
f-F=2m-[R]is aninteger =0
- f=F

ror

Tr+1=1024 C, ;512- 73

r

;
= {1024 C 5>*7} 52 78

. rwill be multiple of 2 and 8 i.e. multiple of 8 and 0 <r< 1024

- r has 129 values.

1 21-r Er
as b2
t,=21Cr| 1 T
b6 ab
roar 7
=2lC 123
r_er i g
T3 27"

¢



8
81. Suppose R+f = <\/§+1) Where Risanintegerand 0 <f <1

" R= [(ﬁ +1)8}

AIsoO<<\/§+1) <1:>O<F:(\/§—1)8

~2[ocu (V2] 3052 204" s0ce [ s0cs (42

= 2[577]=1154

Also0 < f<land0<F<1l = 0<f+F<2 = f+F=1

. R+1=1154 — R=1153

3
19+6
83. (19+6)° )6 =1
(3+2)
n 10x3
85. Index = p+pq +1= 3:2 +1 = 6+1 = 7th term
1 1
99. Fromr:E (n+\/n+2), r:E(m+\/m+2)

2r-m=m+2
4r2 - 4rm + m? = m+2
m2-4rm-m+4r>-2=0

m? - m (4r+1) + 4r2-2 =0
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Answers

1-A 2-B 3-C 4-C 5-A 6-B 7-C | 8A | 9-D | 10-C
11-D 12-B 13-A | 14-C 15-A | 16-B | 17-C | 18-C | 19-B | 20-A
21-B 22-B 23-B | 24-B 25-B | 26-C | 27-C | 28-A | 29-B | 30-B
31-B 32-B 33-A | 34-A 35-C | 36-B | 37-C | 38-C | 39-B | 40-C
41-D 42-B 43-B | 44-D 45-C | 46-A | 47-B | 48-C | 49-D | 50-A
51-C 52-B 53-A | 54-C 55-C | 56-B | 57-B | 58-C | 59-B | 60-D
61-B 62-B 63-C | 64-A 65-B | 66-B | 67-D | 68-B [ 69-C | 70-A
71-D 72-C 73-B | 74-D 75-C | 76-C | 77-B | 78-B | 79-C | 80-C
81-B 82-A 83-C | 84-B 85-C | 86-D | 87-B | 88-B | 89-A | 90-D
91-B 92-A 93-C | 94-A 95-B | 96-A | 97-A | 98-A | 99-B | 100-A
101-D

¢




Unit - 7

Sequence and Series

Important Points

Sequence
Any function f : N— R is called real sequence.

Any function f: N — C is called complex sequence.
Any function f: {1,2,3, ... n} — X is a finite sequence of a set x (X ¢).

A sequence is usually written as {f(n)} or {a } or {T } or {t }, f(n) ora_or T_is called the nth
term of the sequence.

1 1
3 is a sequence of whose nth term is P This sequence is usually

N |-

for example 1,

1
written as {H}

Series
For any sequence a,, a,, 4, .... the sequence {a +a,+a,+ ... +a } is called a series (a, e C, Vi)

A series is finite or infinite according as the number of terms added is finite or infinite

Progressions (Sequence)

Sequences whose terms follow certain patterns are called progressions

Arithmetic Progression (A.P.)

A sequence a,, a,, a,, ... is said to be an arithmetic progression iff a , - a = non-zero constant,

for all n. Hear this constant is called the common difference of the A.P. and is usually denoted
by'd"

Ageneral AP.isa,a+d,a+2d, .., a+(n-1)d.. and |T, =a+ (n-1) d| is the general term of

A.P. Hear a is the first term of A.P. and d is the common difference of A.P.
Note thatd =T,-T, =T,-T,=T,-T,=......

*nth term fromtheend =1-(n-1)d  where | = last term
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Sum of the first n terms of an A.P.
S,=a+(atd)+(a+2d) +....... +[a+(n-1)d]

o
—§[2a+(n—1)d]

n
=5 (a+l) where y =T = last term

n = number of terms

a = first term
* Sum of nth term fromtheend = [2] + (n-1)d ]

* |If the all terms of an A.P. are increased, decreased, multiplied and divided by the same
non - zero constant, then they remain in A.P.

* In an A.P. sum of terms equidistant from the beginning and end is constant
le.a, +a =a,+a,=a,+a ,= . ...

* Three consecutive numbers in A.P. can be taken as a-d, a, a+d

* Four consecutive numbers in A.P. can be taken as a-3d, a-d, a+d, a+3d

* TFive consecutive numbers in A.P. can be taken as a-2d, a-d, a, a+d, a+2d

* Six consecutive numbers in A.P. can be taken as a-5d, a-3d, a-d, a+d, a+3d,
a+5d.

Arithmetic Means (A.M.)

If a, A, bare in A.P. then Ais called by arithmetic mean.

Hear

A= a+b
2

n Arithmetic Mean between a and b

AL ALA, ... A aresaid to be n A.M.s between two numbers aand biffa, A, A, ..., A, barein
AP.Hence A =at+d,A=a+2d.. A =a+nd

a
whered = ——
n+1
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a+b
*A+A+.L+A = NA whereA:T

Harmonic Progression

Non - zero numbers a,, a,, a,, ..., a, ... are said to be a harmonic progression (H.P.) iff

1 1

al’ a, , as a - arein AP

Harmonic mean (H)

If a, H, b are in H.P., then H is called the harmonic mean (H.M.) berween a and b

2ab
H=—
Hear a+b

n Harmonic mean between a and b

Ifa,H,H,..,H, bareinHP, thenH, H, .. H are called n harmonic mean between a and b

Geometric Progression (G.P.)

Asequence a,, a,, a,, ..., &, ... 0f non zero numbers is said to be a geometric progression (G.P.)

. a
iff 22 = 98 - 24 - _—2n+l _ 4 constant for all neN
ap ap asg an

This constant is called the common ratio of the G.P. and it is denoted by 'r’

Ageneral GP.isa, ar, ar?, ... ,ar*i,...

nth term of GP. is [T, =ar™!

Sum of a GP.

S, = sum of first n terms of the G.P.

—a+ar+ar’+.... + ar™!
(r"-1)
= a ifr > 1
r-1

¢



=naifr=1

S=a+ar+ar®+... up to infinity

= — where-1<r<1

Geometric Mean (G.M.)

If three positive real numbers a, G, b are in G. P. then G is called the geometric mean between a
andb

Hear |G = \/ab ~G2=ab

n Geometric Means

Positive real numbers G, G,, G,, ..., G, are said to be n G.M.s between two positive numbers a
andbiffa, G, G,.., G, barein GP.

If r is the common ration of this G.P., then

1

r= (Ejnﬂ and G, =ar, G, =ar?,.., G_=ar"
a

n
Hear G,. G, G, ... G = (@)n = (ab)2 = G"

* If each term of a G.P. is multiplied or divided by a non - zero number, the resulting progres
sion is also a G.P.

i a
* Three numbers in G.P. can be taken as ?, a, ar

a

_ a
* Four numbers in G.P. can be takenas  —3 o
r

ar, ar




| o

, 4, ar, ar

: : a
* Five numbers in GP. can be takenas  —» .
r

Arithmetico Geometric Series (A.G.P.)

17 72! 73!
arithmetico geometric progression. Ageneral A.GP. is a, (a+d) r, (a+2d)r?, (a+3d)r3,...

Sum of an A.GP.

IfP,P, P, ..beanAP.anda,a,a, ..beaGP thenp, q, p,d, p,d, ... is said to be an

S = Z{(a+(n—1)d)r”'l} = %

n

+
1
—~
-
H
|
~—~—

a dr

—_ fim +
e -r @-r)

© Nn—oo

S.=1 2,(-1<r<1)

T =nthtermof AGP. ={a+ (n-1)d}r™

Series of natural numbers

. n(n+1)
sn= 2l =142+3+..+n= —— 2

r=1 2

n

2 n(n+1)(2n+1

Zn2:2r =12+224+ 32+ +n2= (n+1)(2n+1)

r=1 6

" 3 n?(n+1)>
Zn3:2r =13+23+33+...+n3:—4

r=1

* If the formula of S_is given we can obtain the formula for the corresponding sequence

{a}bya =sandyn>2 a=s-s,

* A series is an A.P. iff its nth term is a linear expression in n.

* Asequence is both an A.P. and a G.P. iff it is a constant sequence.
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n

*Aseriesisan A.P. iff S = ) [2a + (n-1)d] is pure quadratic expression in n,
with no constant term.

*A>G>H

* In an A.P. of finitely many terms, sum of terms equidistant from the beginning
and end is constant equal to the sum of the first and last terms.

* Ina G.P. of finitely many terms, the product of terms equidistant from the beginning and end
is constant equal to the sum of the first and last terms.

a1+a2+a3+...+an
n

*An AM. of nreal numbers a,, a,, Ay oy @ is A=

1

*A GMofnreal numbersa,, a, a, ..,a (& >0,i=1,2,..,n)is G=(a,a,..a,)"

*Ifa,a,a,..andb,b, b, ..arein GPs thenab,, ab, ab,,..are in GP. also.

*Ifa,a, Ay e a areinGP.a>0,i=1,2, ..nthen

a =21 83,83 = \Ja a4 = \Jay a5, a4 = |Jag a5 = \Jay A =

2

Va1 8z = 8p.1 = +8n2 An Insorta = \fa A

wherek=0,1,2,..nrand k<r-1,r=1 2,..n-1

g



QUESTION BANK

If the 1% term and common ratio of a G.P. are 1 and 2 respectively then

S, + S3 + S5 +...+ Syt =

1 1

(A) 5 (25n+d) (B) 3 (2°™-5n)
1 1

(C) g (221-3n-2) (D) g (221-5n2)

13,7, 100terms =

2 4 16

(A) 2100 + 9Q (B) 2-100 4+ 9Q (C) 27101 | 100 (D) 279 4 g9

If for the triangle whose perimeter is 37 cms and length of sides are in G.P. also the length of
the smallest side is 9 cms then length of remaining two sidesare __ and __

(A) 12,16 (B) 14, 14 (C) 10, 18 (D) 15, 13
Find a, b and ¢ between 2 and 18 such that a+b+c=25, 2,a,b are in A.P. and b,c, 18 are in G.P.
(A) 5,8, 12 (B) 4,8, 13 (©)3,9,13 (D) 5,9, 11

Find out four numbers such that, first three numbers are in G.P., last three numbers are in A.P.
having common difference 6, first and last numbers are same.

(A) 8,4,2,8 (B)-8,4,-2,-8 (C)8,-4,2,8 (D)-8,-4,-2,-8

a-b
If the A.M. of two numbers a and b is equal to /10 times their G.M. then b —

9 3
(A) @ B30  © ®) 7o
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7.

10.

11.

12.

13

If the harmonic mean and geometric mean of two numbers a and b are 4 and 3,/2 respectively
then the interval [a, b] =

(A) [3, 6] (B) [2, 7] (C) [4, 5] (D) [1, 8]

14
AM of the three numbers which are in GP. is 3 If adding 1 in first and second number and

subtracting 1 from the third number, resulting numbers are in A.P. then the sum of the squares
of original three numbers is

(A) 91 (B) 80 (C) 84 (D) 88

If the H.M. of aand cis b, GM. of band d is c and A.M. of c and e is d, then the GM. of aand e
is

(A) b (B) ¢ () d (D) ae

If &, b, c are in A.P. and geometric means of ac and ab, ab and bc, ca nad cb are d, e, f respec-
tively then d?, e?, f2are in

(A) AP (B) G.P. (C)H.P. (D)A.G.P.

If two arithmetic means A, A, two geometric means G,, G, and two harmonic means H , H,
are inserted between two numbers p and g then

GGy, At+tA, G +Gy AA
W H A, H +H, ®H,+H, H H,
GGy Al-Ay

Ot fu-hy, O ATAIH+H)=G,GHH,

X(x2") =

(A) 2n-2+2n (B)2n-2 + 2™

(C)2n-2+2" (D)2n -2+ 2™

If (666 ... n times) + (8888 ... n times) = (4444 ... K times) then K =
(A)n+1 (B)n (C) 2n (D) n®
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14

15.

16.

17.

18.

19.

If (m+1)", (n +1)" and (r +1)" terms of an A.P. are in G.P. and m, n, r are in H.P. then the
common difference of the A.P. is

A — B -5,  ©F (D) —
2+6+12+20+30+...100 terms =
A 1020300 B 1030200 c 1003200 b 1023200
W—— B—— ©O—F— O
n-1 1
If any terms of an A.P. is non - zero and d » O then Z a a.. -
r=1 %r %r+l
n n-1 n+1 2n
(A) a, a, (B) a, a, ©) a, a, (D) a, a,
IfS, S, S, .y S, are the sums of infinite G.P.s. whose first terms ars 1, 2, 3, ..., n and whose
n
ti l i l L tivelv. th ZS- —
common ratios are 5 3 2 el respectively, then o i=
n (n+3) n (n+4) n (n-3) n (n+l)
W— B®— O— O
1+3+7+13+...100terms =
A 1010000 B 1000200 c 1015050 b 1051050
W—— B—F— ©O—F— O—;
1+5+14+30+..nterms =
(n+2) (n+3) n (n+1) (n+5)
A~ (B) 12
n (n+2) (n+3) n (n+1)2 (n+2)
©) 12 (®) 12
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20.

21.

22.

23.

24.

4+18+48 + ..

Ay 10+ (n+2) (3n+5)

(A) 1

n (n+1) (n+2) (7n+1)
12

(©)

2+12+36+80+..

n (n+1) (n+2) (3n+5)

") 24

© " (n+1) (2:3) (n+5)

7

n terms =

g) " (n+1) (T;Z) (5n+3)

D) n (n+1) (r11;-2) (9n-1)

nterms =

g) " (n+1) (n+2) (3n+1)

12

D) . (n+1) (S;Z) (n+3)

§ + E +—+ i+ infinite terms =
i =

6 144 400

(A) 0.8 (B) 0.9

13 13428 18428438
+ +

1 2 3

n (n+1) (n+2) (5n+3)

* 48

© n (n+1) (2;2) (7n+1)

P 13428 1342330
+ +

1 1+2 1+2+3

(A) 446 (B) 680

(C) 1 (D) 0.99

+ ... uptonterms =

g) " (n+1) (2:3) (n+5)

D) . (n+1) (2;2) (3n+5)

+...15terms =

(C) 600 (D) 540

g




25.

26.

217.

28.

29.

30.

31.

1 1 1
+ +

+...100
2x5  5x8  8x1l terms

NnB ol o2 0 25
()160 ()6 ()151 ()152
1+3+7+15+..10terms =
(A) 2012 (B) 2046 (C) 2038 (D) 2036
tant Lot Laant Ly veant L -
3 7 13 9703
A) = B) = o= (D) tan’! (0.98)
an+1 n+1
If n = then ——,— isanA.M.ofaand b
a +b
A2B)3  ©O1 (D)0
an+1+bn+l
If ——— isGM.ofaandbthenn= (@ b eR* azb)
a +b
1
Aoel  ©) -3 (D) -2
an+1+bn+l
If W isH.M. ofaand b thenn = (@ beR* axh)
1
A)o®B)-1 (€ -5 (D) -2
a’ a®
A sequence log a, log | " |, log b_2 IS (where axb)
(A)GP. (B)A. P. (COH.P. (D)A.G.P.
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32.

33.

34.

35.

36.

37.

Ifa, b, care in A. P. and geometric means of ac and ab, ab and bc, ca and cb are d, e, f respec-
tively thene+f,f+dandd +earein

(A) G.P. (B)A. P (C)H.P. (D)A.G.P.

Find out three numbers which are in G. P. such that their summation is 13 and the sum of their
squares is 91

13 13 13
(A) 31 1; 9 (B) 11 31 9 (C) 11 91 3 (D) I

3 3 3
IfS,, S, S,, ..., S, be the sum of n terms of n A.P. s whose first terms are 1, 2, 3, ..., n respec-
tively and common differences are 1, 3, 5, ... (2n-1) respectively then

2.Sr=
r=1
3 2012
n“(n+1 n“(n“-1)+2
@) (n+1) ®) (n" -1
2 2
3 2012
n(n” +1) n“(n°+1)
C) —— D) —————
© == (0) —
0.4 +0.44 + 0.444 + ... to 2n terms =
A 4 (18n+1+100™M) B 4 (18n-1+100™M)
(A) 51 (B) g1
C -f-(lsn-1+-1o“) D -ﬂ-(lsn-14-1oo”)
© 81 (©) 81

The 11™, 13" and 15" terms of any G.P. are in
(A) G.P. (B)A. P. (C)H.P. (D)A.G.P.

b+c-a c+a-b a+b-c ] ]
, . are in A. P.thena, b, care in

a b

(A) G.P. (B)A. P (C)H.P. (D)A.G.P.
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38.

39.

40.

41.

42.

43.

44,

45.

46.

If the sum of first 101 terms of an A. P. is 0 and If 1 be the first term of the A. P. then the sum
of next 100 terms is

(A) -101 (B) 201 (C) -201 (D) -200
1
If A and A, be the two A. M. s between two numbers 7 and 7
then (2A -A)(2A,-A)=
48 50
(A) 49 (8) — © = (D)1

Foran A.P.,S =35, Thevalueof S :S =

' 7100

(A)8(B) 3 (C)6 (D) 10
If1,ALA, A, ...A,3lare inA.P.andA_:A =5:9thenn=
(A) 28 (B) 14 (C) 15 (D) 13

In a G. P, the last term is 1024 and the common ratio is 2. Its 20 th term from the end is

1 1 1
(A) 12 (=) 1024 ©) 256 (D) 512

The sum of the numbers 1 + 2.2 +3.22+4. 23+ ... +50. 2*° is
(A)1+49.2% (B)1+49.2% (C)1+50.2% (D)1+50.2%

First term of a G. P. of 2n terms is a, and the last term is | The product of all the terms of the
G P.is

A @p B ©er O @"

Theseries1l. 11 +2.21+3.3!+...+n.n! =

A +D!'-n B)(n+1)!-1 (C)n!-1+n  (D)n!+1l-n
IfanA. P, T, =-50andd=-3then S, =

(A) 35 (B) 38 (C) 32 (D) 29
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47.

48.

49.

50.

5l.

52.

1

1
If p th term and q th term of an A. P. are a and E respectively, then r th term of the A. P. =

1 1
Aoy B ©p O

IfasetA={3,7,11,..,407}andaset B =42, 9, 16, ..., 709}
then n(ANB) =
(A) 13 (B) 14 (C) 15 (D) 16

If S =an+ bn?, for an A. P. where a and b are constants, then common difference of A. P. will
be

(A) 2b (B) a+b (C) 2a (D) a-b

If {a }isanA. P.thena?-a?+a?-a2+..+ 8§ —afop = ——
50 (2 100 (_ 2 2
(A) % (al alOO) (B) 99 (aloo Cil )

50 2 2 _
©) 51 (al +a100) (D) None of this

If the sum of the roots of the equation ax? + bx + ¢ = 0 is equal to the sum of the squares of
their reciprocals then bc?, ca?, ab? are in

(A)A.P. (B) G.P. (C)H.P. (D)A.G.P.

If the first, second and last terms of an A. P. are a, b and 2a respectively, the sum of the series
IS

432 2a%+2ab 2ab + a2 2a% —2ab

A+ B —FF O O—/7

S



53. Sum of products of first n natural numbers taken two at a time is

2 _ 2
A) n(n ;):310 +2) B) n(n+ 1)72(3n +2)
2

n“(n+1)(3n+2) n(n+1)(n+2)(3n+2)

© 13 (D) %
3 5 7
4. 1_2+12 2 +12 2.2t upton terms =

6n’ 6n 6(2n-1) 3(n +1)

*) n+l ®) n+1 © n+1 ©) n+1
1 1 1

55. The nth term of the sequence Tt 1-x 1-Jx '8

2 _ 1++/x(n-1

) 1+ \/ffr)\( 2) ®) +1 +xf/n; )

1+Jx(n-2) 3-J/x(n+2)
©) 1-x (©) 3(1-x)

(56) The sum of the seriesa - (a+d)+ (a+2d) - (a+ 3d) + ... up to 50 terms is

(A) - 50d (B) 25d (C)a+50d (D) - 25d
(57) The numbers of terms in the A. P. a,b,c,........ , XIS
X+b+a X+b-2a X+b+2a X—b+2a

Q) c—b ®) c—b © c—b (©) c—b

(58) If the sides of a right triangle are in A. P., then the sum of the sines of the two acute angles is

7 8 1 6
A) 5 (B) s ©) s (D) 5
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.
(59) Iflog.2, log, (2* -5) and log, (ZX ——j are in A. P. then x =

2
(A) 2 (B)3 (C)4 (D)2or3
100 100
(60) If an be the nth term of a G. P. of positive numbers and )3 a4, = a, 2 a, , = f such that
n=1 n=1

a # 3, then the common ratio of the G. P. is

ws @l ol of

(61) If the numbers p, q, r are in A. P, then sz’ 2Pd oPr arein

(A)A.P. (B)G.P. (C)H.P. (D)A.G.P.
(62) Ifthe anglesA<B <Cofa AABC are in A. P. then
(A)cc=a*+b*-ab (B)ce=a*+b?
(C)b?=a?+c?-ac (D) @ =b%*+c?- bc
2 1 2
(63) §+3_2+§+3_4+3_5+3_6 +..Upto oo =
A = B) 0 D) >
(A 3 (B) 3 © 3 (D) 3

(64) 1+—+l+£+ up to oo =
5 52 53 .. up o0

16 11 35 7
(A) 35 (=) s ©) 16 (D) 16

g



(65) If sec (x-y), sec x and sec (x+y) are in A. P., then cos X sec (%) T v

(y=2nz,nel

1 1
(A) 2 (B) J—rﬁ ©) +2 ©) £5

66 1 §+7+—+ t =
( )2 4 ... hterms =

8 16
_ 2" —n+1 L
An+2"-1 @B)2°-n+1 (€) —— (0)2"+n*-1
D 2 L aap, gen(Le 2o L)1L 100
(67) al,b,carelnA.P.,ten | I
4p?-3ac 4 3 4 5 4b? + 3 ac
A— Bz Ox 1z O 2b2c

3
(68) The sum of the series —

4 36 144 ... upto 1l termsis

120 144

W 121 121 (B) 144 ©1 (O) 113 143

(69) If the sides of a AABC are in A. P. and the greatest angle is double the smallest. The ratio of
the sides of AABC is

(A)3:4:5 (B)5:12:13 (C)4:5:6 (D)5:6:7

70) 6thtermof th 735 135
(70) erm of the sequence 36 12 24 IS
2113 2112 2111
A  ® (©) (D) 55




n

(71) Ile’ o Xy o X € R - {0} such that (lel ]{in j<z (x.

= X,), then X, X,, X,, ..., X are
in
(A)A.P. (B) G.P. (C)H.P. (D) none of these
1 1 1 1 5
(72) The greatest value of n for which 1+ > + 2—2 ot 2_” <zis (neN)
(A) 100 (B) 10 (C) 1000 (D) none of these
(73) The coefficient of X8 in the product (x+1) (x+2) (x+3) ... (x+10)is
(A) 1024 (B) 1300 (C) 1320 (D) 1360
(74) The sum of 20 terms of the series 12 + 16 + 24 + 40 + ... is
(A) 8335 (B) 8348 (C) 8356 (D) 8363
75) If —— =1 and —— areinA P, thena- =, b- =, c- = arei
(75) bc%xan b-a arein ena-z, —2,c—2are|n
(A)A.P. (B)G.P. (COH.P. (D)A.G.P.

(76) If1, Iogyx, log,y, -15 log,z are in A. P. then the common difference of this A. P. is
A1B)2 (©)-2 (D)3
(77) If the function f satisfies the relation f (x+y) = f(x) f(y) for all x, y e N, Further if f(1) = 3 and

n

81
> f(a+r)=—@3" -1) thena=
r=1 2

(A4B)2  (O)1 (D)3
(78) IfforanA.P.{a},a +a,+a, +a,+a,+a,=210thens, =
(A) 2100 (B) 700 (C) 1400 (D) none of these

1 1
(79) Ifa,4,barein A.P.and a, 2, bare in G. P. then 3 1, b arein

(A) G.P. (B)A. P (C)H.P. (D)A.G.P.
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1x+x2) (L+y+y?
(80) Forall x, y eR* the value of ( ) Ay+y") _

Xy
(A)<9 (B) <9 (©)>9 (D) >9
(81) Ina G P. the first term is a, second term is b and the last term is c, then the sum of the series
IS
2 2 2 2

c°-ab b°-ac a“-bc a“-bc
A B C D
A —— B) + ©) =5 ) R

1 1 1
(82) Ifa,a, ... alobeinA. P, —--EbeinA.P.andalzhlzz a :h10:3

’hl’hzl ' 10
then ah, =
1
A5 (B) 6 €3 (D) 2
83) If =, =, = are inA. P then -2 + 10 _
(83) a,H,bareln . P. then H-a  H-b -
(A)2 (B) 4 (€0 (D)1

(84) InanA.P,S_:S =m?:n?The ratio of p® th term to ¢ term is

2p%+ 1 2p%-1 2p-1 p2-2

el Bz O O 2,

(A)

(85) Sum of numbers in the nth row of the following arrangementis
1
2 3 4
5 6 7 8 9
10 11 12 13 14 15

(A)n*+(n+1)>3-8 B)n*-(n+1)*+8
©)n¥+(n-1) (D) (2n - 1)®
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A-2b  A-2a
+ —

(86) If Aisthe A. M. between a and b, then

A-a A-b  —
(A) -8 (B) 2 (C) 4 (D) -4
a ¢
(87) Ifa,b,careinG.P., a,x,bareinA.P.and b, y, care in A. P., then X + ; =
1
(A) 1(B) 5 (C) 2 (D)4
N . 4 7 10 .
(88) Sum to infinity of the series 1 + st 2 + FORSE
5 35 16 7
A 15 B) 16 ©) 35 D) 16

(89) If the pth term of a G. P. is x and q th term is y, then the nth term is

1 1
x"P \p-q x™4 ) p-q
. (y”'q ] ® {y”*p]
1 1
x4 ) p—q x4 ) p+q
© {yn'p] ®) {yn'p]

(90) The nth term of an A. P. is p? and the sum of the first n terms is s? The first term is _

2 2 2 2 2 2 2 2
n+ 2s 2s° +p°n s° -p°s 2s° -p“n
P ® =—— 2P = P1

n n n n

(A)

(91) IfanA.P.a=1,S : (S, - S)=constant, v neN then the common difference d =

1
A)4B) 5 (©)2 (D)3
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(92) If oc, B arethe roots of ax>-bx+c=0 and y, § are the roots of px>-gx+r=o and o, B8, v, &
are in A. P. then the common difference =

aq -bp aq -bp bp-aq bp-aq
™ Tgap 8ap ®) Tgap 4ap ©) "4ap 4ap (®) Tgap 8ap

(93) If o, B are the roots of ax>-bx+c=0 and y, § are the roots of px*>-gx+r=oand If o, B, v, §
are in G. P. then the common ratio is =

1 1 1 -1

w = et o2 o)
cp cp cr cp
-1
(94) Ina AABC angles A, B, C are in increasing A. P. and sin (B + 2C) = P} then A=

A o N o) 2% o) =

A B) © % (D) &

(95) If sumof ntermsof A.P.isgivenbys =(a-2)n*+ (b -1)n*+(c - 3)n + d, where a, b, c are
independent of n, then the common difference d =
A)b-1 (B)2(b-1) ©)20b+1) (D)2(b-3)

(96) If three positive real numbers a, b, ¢ are in A. P. and if abc = 64 then the minimum value of b is

(A)6 (B)5 (C) 4 (D)3

A C
(97) Ina AABC, &, b, careinA. P, then cot - cot = =

2 2
(A) 2 (B) -3 (C)3 (D) -2
(98) If2,b,c,23areinG. P.then(b-c)?+(c-2)?+(23-b)?=__
(A) 625 (B) 525 (C) 441 (D) 442

< 284)



Hints

1. Heara=1,r=2 forG P

(1-2%) 1(1-2°)
n-1- 12 1.2

1+1(28-1) + (25 1) + ... nterm

= (2+2%+2%+..nterm)— (1+1+1+..n terms)

2n _
= ZM—H r=22
2°-1

- %(22”+1 ~3n-2)

7 15
—+—+...100
16 terms

N -

= (1+1+1+...100 terms)— (%+%+%+...100 terms)

3
(2) Requiredsum = Z+

¢



(3) Asthe
length of sides of a triangle in G.P.
Let they are 9, 9r and 9r? (r > 1)
Now perimeter = 9 + 9r + 9r2 = 37

9r2+9r-28=0 Br+7)(Br-4)=0
-7 4 7
r:? or rzg but r>0, r:—g
IS rejected. r= g

Hence the sides of the triangle are 9, 12, 16
The lengths of the other two sides are 12 and 16

(4) Using the given conditionsweget a+b+c=25...... (1)
2a=2+b ... (2) and
c2=18b ... (3)

2+Db
by(l)&(2)wegetT+b+C=25 = 3b+2c=48 ... (4)

C2

bY(S)&(4)weget3(Ej+2c=48 = ¢2+12c-288=0
= (c-12)(c+24)=0
= ¢=12 orc=-24 but  ccannotbe-ve
c=12 - 144=18b - b=8and a=25-8-12=5
a=5 b=8, c=12

(5) Letthe four numbersarea+6,a—6,a,a+6

(a-6)’=(a+6)a = a=2
required four numbers are 8, -4, 2, 8

(6) sinceAM.=.10 (G.M.)

N %b:m@

2 a’b?
= (a+b) =40ab =  a’+b%=38ab = Zszlg
a?+b®—2ab _18 (a—b)z_g a-b_ 3
= a2:b2i2ab 20 a+b/) 10 =~ a+b 10
286

N—



(7) HearH=4and G=3,/2

2ab

= =4 andab-G"-18
— 2(18)=4(a+h)
= a+b=9
= a=3Db=6
= [ab]=[3, 6]
(8) Let the three numbers in G.P. be a, ar, ar?
. 14
sinceA.M. =—
3
a+ar+ar2_14
3 3
= a+ar+ar’=14 .. (1)
alsoa+1,ar+1,ar’-1 inAP.
= a+l+ar’-1=2@r+1)
= a+ar’?=2ar+2
= arP-2ar+a=2 ... 2)
Now (1) = (2)
1+r+r2 4
2_2r+1 2
= 2rP-5r+2=0
B 1
= r=2 or r—E
Ifr=2 then(1l) = a=2
Hence the required number are 2, 4, 8
a’+ (ar)? + (ar’)?=4+ 16 + 64 = 84
(9) Hearb:ﬁ, =bd and °=d
a+c 2

o2 _( 2ac j_(c+e)
a+c 2

= cla+c)=alc+e)
= ac+c?=ac+ae
= Cc%?=ae
G.M.ofaande=c
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(10) Since d is G.M. between ac and ab d?=ac.ab=a%bc
similarly e? = ab%c and f2 = abc?
Now a, b, cinA.P
= a’bc, ab’c, abc?inA.P. =  d?,e’f?areinA.P.
(11) Hearp,A,A, qareinAP.=A +A,=p+(
andp, G, G,,qareinGP. =G, G,=pq
1 1.1 1

alsop, H,, H,, qareinHP. => ——===-—
v H. p q H,

1,111

— H H, p g
H2+H1_q+p_Al+A2
HiH, Pq GG,

G].GZ _A1+A2
= HH, Hi+H,

(12) Z{z 21—n} = 2{1+%+%+%+...n terms}

_32 (1—ij
2n

=2 (Zl— Zij
2n

- 2n —2(1—ij= 2n—24+ 2"
2n
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(13) (6 + 60 + 600 + ... n terms)? + (8 + 80 + 800 + ... n term)
= 36(1+10+ 100 +... nterms)? + 8(1 + 10 + 100 + ... n terms)

10" -1 ? 10" -1
= 36( j +8( j
10-1 10-1

(102n _2.10" +1] (10n —1j
= 36 +8
9x9 9

_ 3(102n ~2.10" +1+2-10" —2)=g(102” ~1)

10%" -1
= 4( 01 jz 4(1+ 10+ 100 + ... 2n terms)

=4+ 40+ 400 + ... 2n terms
=444 ... 2ntimes = 444 ... k times
k = 2n

(14) HearforanAP.{T } T T ,.,andT, ., arein GP.

m+1, 'n+1 r+1

Tr$+1 = Tm+1 'Tr+1

= (a+nd)’=(a+md)(a+rd)

= (n-m-nNa=(mr-n?)d .. (@) - d=0
alsom, n, rarein H.P.

2mr
n=
m+r

=

n(m+r)
mr=——~

= 2

n(m+r)

Now (1) = (2n—m—r)a:[ 5 n}d:%(m+r—2n)d

n
a=-—d
= 2

n

- d

g



(15) 2+6+12+20 + ... up to 100 terms

n(n+1)(n+2)
3

= [an +Zn]n=100 =|:

L:loo

~100x101x102 1030200

(12 41) + (224 2) + (32 +3) + ... up to 100 terms

3 3
(16) n-1 1 zi n-1 d zi n-1 a1 —a,
=1 8raryg d r=1araryg d o= arapg
1 nl(1 1
= - Z - = j
d rala ay
tr 1.1 1 t 1
- dla a a ag dn-1  an
1 (1 1) 1(a,-a) 1((h-1d) n-1
- d \ay a,) d\ aa, d{ aa, a1a,
n n 1 2 n
2 Si=2 a__ + 3 +...+
(17) i=1 i-11-r 4 1 1_£ 1_£ _ 1
3 4 n+1
=2+3+4+..+(n+1)
n n(n+3)
= —4+(n-11]=
2[ ] 2
(18) S, =1+3+7+13+...+a,
S,= 1+3+7+..+a _,+a
0=1+2+4+6+..+(@ —-a,_,)—a
n-1
an:1+(2+4+6+...(n—1))=1+T(4+(n—2)2)

=1+(n-21)(n)

2

“n°-n+1

s, =x(n2-n+1)

< 290)



n(n2+2)
3

10000+ 2) 1000200

1+3+7+13+...100 termszloo( 3 3

(19) 1+5+14+30+... nterms

= 12 +(22+12)+(12+22+32)+... n terms

s(sn2) =z n(n+D)(2n+1) n(h+D*(n+2)
- 6 12
(20) 4+18+48+100 + ... n terms

= sn(n+D?=3(n®+2n2+n)= n(n+1)(n+2)(3n+5)
12

(21) 2+ 12+ 36+ 80 +... n terms
= ¥n%(n+1)
= ¥n®+3n?
_ n(h+D(n+2)(3n+1)
B 12

(22) 4% 36 142 "aq00

+ +...0

(1x2)? " (2x3)*  (3x4)? " (4x5)°

02 12 g2 _92 42 _g2
+ + +
12x22 22432 32,42

1 1 1 1 1 1
= 1_2_2_2 + 2—2—3—2 + 3—2—4—2 +...00

g



nd 2(n+1)°
(23) Required sum= X (%j =3 %

= %2(n3+2n2+n)

n(n+1)(n+2)(3n+5)
48

3 53 3 3 3 2
(24) an:1 +2°+3°+...4+n _2n :(Zn) :Zn:n(n+l)

1+2+3+...+n >n >n 2

Ta, =X n(n2+1) =%n(n +1)(n+2)

1
Requiredsum =[%a, ] . = {E n(n+1)(n+ 2)} N
n=.

= %x15x16><17 =5x8x17
= 680

B 1 _1 Gn+2)-Gn-1)
S (B3n-1)Bn+2) 3 (3n-1)(3n+2)

Y
" 3|3n-1 3n+2
sap-L3( L L)
3 \3n-1 3n+2
1G4 Gi) e as)]
=—||=—=|+|=—=[+...+ —
3[2 5 5 8 3n-1 3n+2
_1[1_ 1 }_ n
312 3n+2] 2(3n+2)

. (L) _ 100 25
Required sum ={ 5 375 1100 2(302) 151

(25) an

< 292)



(26) S;p=1+3+7+15+...10 terms
=(2'—1)+(22 1) + (2 -1) +...10 terms

= (2422 +2%+..10 terms)-10

(210 _1)

=2 ~10=2"1_2_-10=2048-12

= 2036

(27) tan”! % =tan~ 12 _211 =tan'2-tan"'1
+ Z.

11

_ 1 3=-2 _ _
tan 7:tan 1372 _an13_tan12

tantt —tan 2298 _ 199 tan-log
9703 1+99.98

Requiredsum =tan'2-tan"'1+tan?3-tan12+..+tan 199 —tan 198

= tan199 —tan~11

_ tant 21 :tan‘lﬁ:tan‘l(o.%)
1+99.1 100
n+1 n+1
(28) HearAM.ofaandb= & 2
a" +b"
a+ b an+1 + bn+1
- 2 a" +b"
= a"lia-b"+ba" +b"t =2a" 4 2p"
— abn n ban _ an+1 n bn+1
— abn n bn+1 _ an+1 _ ban
= b"(a-b)=a"(a-b)
= b"=a"
= n=0

g



an+1+bn+1

a" +b"

2
n+1 n+l
(&j b

(29) Hear GM.ofaandb =

a" +b"
= a®™241p2™2 4 2(ab)"! =ab (a® + b%" +2a"b")
. a2n+2 n b2n+2 n 2an+1bn+1 _ a2n+1_ b + b2n+1_ a+ 2an+1 bn+1
. a2n+1(a_b):b2n+1(a_b)

— a2n+1 _ b2n+1

-1
= 2+1=0 = n=— (- a=b)

an+1+bn+1

30) Hear H.M.ofaand b=
(30) a" +b"

2ab __an+14_bn+1
a+b a" +p"

2an+1b n 2abn+1 _ an+2 n abn+1 n ban+1 n bn+2
abn+1 n an+1b _ an+2 n bn+2
n+1 _ Ah+l
b"(a-b)=a""(a-b)
bn+1 _ an+1

=1

an an+1
(31) Hear T, :IOQ(F]’ Tn+1:|09( o ]

an+1 an
T — Ty =log ( b ]_ log (bn—lj

{T,} isan AP,




(32) Since G.M. ofac and ab=d - d?=a%hc
similarly ¢ =ab?c and f?=abc?
Now a, b, carein A.P.
= a%bc, ab?c, abc? areinA.P.
= d? e? f2 areinAP.
= d?+de+ef+df, e?+de+ef+df, f2+de+ef+df areinAP.
= (d+e)(d+T), (e+d)(e+f), (F+d)(F+e) are inAP.

1 1 1
e+f d+f d+e
= e+f f+d, d+e areinH.P.

are inA.P.

U

a
(33) Letrequired three number are Pt a,ar

a
Now —+a +ar =13
r

2 2 2
a 2 2.2 a 2 2
= — +a“+aT +2| —+a“+a°r|=169
r r

— 91+2a (E+a+ar)=169
r

= 2a(13)=78 = 26a=78 = a=3
From

1) = %+3+3r:13

=  3r’4+3r-13r+3=0
=  3r?-10r+3=0

= (r-3)(3r-1)=0

g



= r=3 or rzg

Ifa=3, r=3 required three numbersare 1, 3,9

1
Ifa=3, r= 3 required three numbers are 9, 3, 1

Answeris (B) 1, 3,9

(34) Hear S; :%[2+(n -1], s, =g[4+(n -1)3]..8, :g[zn +(n-1(2n-1)]

> Sr=%[2+4+6+...+2n]+n(n_1) [1+3+5+...+(2n-1)]
r=1
_N gy -1 n@+2n-1)
2 2
2 2( 2
- n(n2+1)+n(n2—l) 2 :n—[n+1+n2—n}=n (n2 +1)

(35) 0.4 +0.44 +0.444 + ... up to 2n terms
= 4[0.1+0.11+0.111 + ... up to 2n terms]

4
= 9 [0.9 +0.99 + 0.999 + ... up to 2n terms]

4
= 9 [(1-0.1)+(1-0.01) + (1-0.001) + ... up to 2n terms]

2n_0_1{1—(0.1)2n}}
_ 1-0.1

= ﬂ2n—l 1- 1)
9| 9 100"

- %[Bn ~1+1007" |

4
9

g



(36) For Geometric sequence,
T, =ar'%, Tz=ar'?, T =art
Hence, T;; - Tz =ar'®.art
—(ar'2)

=(Tia)*

T11, Ti3, Ty5 are in Geometric progression.

2

b+c—-a c+a-b a+b-c

37 , , are in arithmetic sequence
(37) N b . q
b+c-a c+a-b a+b-c ]

" +2, + 2, TFZ are in A.P.

b+c+a c+a+b a+b+c ]
) o are inA.P.

a b
111 .
—,—,—areinA.P.
abec

a,b,careinH.P.
(38) Heara=1, Sjp; =0

N %1[2+100d]:0
1
d=_=
= 50

sum of next 100 terms = S,9; —S191 =Sy01 —0=So01

_ @[zun 200(—iﬂ
2 50

:%[2—4]}201

g



1
(39) Hear7,A A, - are inA.P.
_ 1
= A-TEA-A =S A,

1
= 2A-A,=7and 2A,-A =

1
= (QA-A)QA-A)=T-Z=1

(40) ForanA.P. S, = 35,

R %[zawgd]:a%[zaﬂgd]
= 2a=51d ... €N
150
S0 Or5194499] 100
2
A1) Hear d_P2=2 311 30 .
(41) Hear Tl ol nel e Q)
A; 5
Also, A, 9
1+7d _5 d=2 5
= 31_2d4 9 = =2 2

30
From (1) and (2) 1 2

= n+l1=15 = n=14

|
(42) Ifthe GP.isa,ar,ar? ....... L | then . = — ... ar?, ar, ais also G.P. with first term / = 1024 and

1 1
common ratio of this G.P. is " = 2
20-1 19
1 1 1
Required term = | (—) =1024 (_) _
- r 2 512




(43)

(44) If r be the common ratio, then the product of first 2n terms = P = a(ar) (ar?)

(45)

LetS=1+22+322+42%+...+502% .. (1)
2422243284424+ ... +50.2% ........ (2)
(2)-(1)= S=-1-(1.2+1.22+1.2%+ ... 49 terms) + 50.2°0

(2% _1)

=1+ 49.2%

+50.2%0 =—1-2%0 4 2450.2%

andalso P = I (%j (rlzj ....... (ar)a _______ (2)

D x(2) = P?>=(ar) @) @s)..... up to 2n factors = (a/)>"
= P=(/)"

Fortakingn=1, 1x1!=1

A (n+1)!-n=21-1=1

B) (n+1)!-n=21-1=1

C) n-1+n=1-1+1=1

D) nt+1-n=1+1-1=1

All possibilities are true, forn=1

A) n+)!'-n=31-2=4%5 ..n=2

B) (n+1)!'-1=31-1=5

C) n-1+n=2-1+2=3

D) nt+1-n=2+1-2=1

Answer (B)

Second Method :

Required sum = ynn!

=3>[(n+1)-1]n!

=>(n+1)-n!
=>(n+1!-3=n!

=[(n+D+nl+ =D+ + 30+ 21+ U -[nl+ (n-D!+

=(n+D!-1

+31+21+11]

< 299 )



(46) Hearn=35, d=-3 /¢=-50
f=a+(n-1)d=a+34(-3)
-50+102=a
a=>52

Now S,= —[2(52) 34( 3)]_—[104 102]=35

1 1
(47) Heara+ (p—-1)d= E and a+(q—1)d=a

=d=—
=97 por

1
+(r—1 d——+(r—1)—=—
at(r-1d= 1o par  pg

(48) Hear A ={4k-1/1<k <102, k € N} and
={7k -5/1<k <102, k e N}
IfxeAnBthenfor 3n,meN,4n-1=7m-5

dn+4
= m,n=1,2,..102
7
n==a6,13,21,...98
n(AnB)=14

(49) CD = T2 _Tl :(Tl +T2)—2T1 :SZ —ZS_I_
=(2a+4b)-2(a+b)
=2b

(50) Requiredsum = —d(a;+a,)—d(ag+a)+..—d(agg +ago)

—d (a; +ay +az +...+aq)

100 (a3 —a5qp)
—d— a; +a ~= =7
[ . 100] (al—aloo)

__50d(312—3100) 50( 2_g 2)
= a—(a+99d) 99 100

< 300)
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1 1
(51) Ifthe rootsare o, B then a+p="_2 "7

B

(a+B)* —2ap

= o+p= 2
P (ap)
2
b bz_zc

= _g:a 5 a =  ab?+bc?=2a%

C

a2

= bc?, ca? ab? are inA.P.
(52) Heard=b-aand y =3a=a+(n-1)d

_a+hb
= n=i
Sh =E(a+£)=l(ib)(a+3a)
2 2\b-a

_2a(a+b) 2a%+2ab
"~ b-a  b-a
(53) S=1x2+ 1x3+1x4+ ... +1xn+2x3+2x4+ ... +2xn+ 3x4 + ... +(n - 1)n
Also (1+2+3+...+n)? =12+22+3%+ ... +n?+2S

_ (zn)? —xn? _ n(n2-1)(3n+2)

S
2 24
” _I__2n+1_ 6
(54) Tn vn2  n(n+1)

S, ==T, =6z;=62(1—i):6(1—ij=6—”
n(n+1) n n+l n+1) n+1

(55) The given sequence is

1 1 1
el e o
1-vx 1 1++x X 1-+/X
ie. \/_, , x whichisanA.P.withC.D.dziand T =a= Vx
l1-x 1-x 1-x 1-X 1—X

< 301 )



Hence T, =a=(n —1)d:1_‘/; +(n _1)£
- X 1-X
1+/x(n-2)
- 1-x

(56) a—-(a+d)+(a+2d)—(a+3d)+..+uptoS50terms
=  (-d) + (=d) + (-d) + ... up to 25 terms
= -25d

(58) Letthesidesbea—d, a, a+d, d>O0then (a+d)?>=a%+ (a-d)?

= a=4d
Hence the three sides are 3d, 4d, 5d
A 4 s C_ﬂer
SinA +sin =54 T 5g
_ 7
5

x [
(59) Hear 2 log, (2X-5) =log,? + log, (2 _E)

o (x-s) =2(2X _9

= t?-12t+32=0 w2 =t
= 1t=4,8 =  x=2,3 butx=2ianot possible
X=3

(60) Letthe G.P.is a, ar, ar?...then
— — 3 5 199
a=a,ta,+tast..ta,=artarr+arc+.. +ar
=ar(L+r2+r*+ ..+ . (D)

and p= a(l+r2+r*+ ... +r%) (2

1) +@2) = r=%

g



(61) Asp,q,rareinA.P.
= 2q=p+r

= (22) = ()"
= 22pq _ 2p2 2P
= (opd )2 _ op? ppr

2p2’ oPa oP" are in G.P.

(62) As A, B,CareinA.P.
2B=A+C=180°-B
B =60°

c? +a2—p?

2ac

cosB =

1 c®+a%-b?
= -—=— =
2 2ac

1 2 1 2
(63) §+3—2+3—3+3—4+... uptoOO

N _3.2.5
= 1_} 1_} 8 8 8
9 9
4 7 10
(64) LetS=1+g+5—2+5—3+ ....... o0
1 1 4 7
—S=—F—+—+........ o0
5 52 53

1 1 1
— 4+ —+..Uup tO o© [+ 2
(3 33 P j [

b2 =a +c%—ac

32

34

1
—+—+...Uuptooo

J




g 1, 5.3
= 4" 4 16

(65) Since sec(x —Y), secx, sec(x +y) are in A.P.

2 cos(x+y)+cos(x—y)
cosx  cos(x—y)cos(x+y)

= 2(cos®* x—sin?y) =cos x (2cosx cosy)

=  cos?x (1-cosy)=sin’y

=  cos’x=2cos’ g) as cosy =1

=  COSX Sec (%) =% \/5

1 arein AP.,
a

o |

67AE
(67) As 1y

o R R I EeH

1 (2)2 4 4 3
= +—=———
b ac ac p?

3+(n-D2  2n+1 _(+D)°-n® 1 1

(n(n+1}° T n2(n+1)? ) n2(n+1)° _n_z_(n +1)

S =% a._[i_ij+[i_ij+ +[L_Lj
B g2 92) 02 32 (112 122

1 143

144 144

(68) a, =

< 304)



(69) Letthesidebea-d, a, a+d, a,d>0and let the smallest angle be A, then greatest angle is
2A and the third angle will be 180° — 3A

a-d a a+d

sinA  sin(180°—3A) sin2A

3-4sin2A =Land ZCosA:M
—d a—d
a=5d, a—d=4d, a+d=6d
a—-d:a:a+d=4:5:6
70) Thegi s 2+1,6- 2,10+ =
(70) The given sequence is 375 TR
1 2111
th e~ 77
Hence the 6 term is 9% 96

D222 4 2
(71) By using the identily _Zlai _Zlbi —| Zab” |=
1= 1=

2 2
(aib, —ayhy )" +(aghs —ashy )™ +...+(@m_1bm —ambm_1)

(B &l =

2 2 2
= (XX3=X5 X5 )" +(XoXg —X3-X3)" + e+ (Xp_2Xy =Xp_1Xp_1)” <0
.y _ 2 =2
= X Xg T X% Xy Xy TXZ o X, X = XE

X2 _ X3 X3 _X4 Xpg_ *n

: 1 1
X1 Xo Xy X3 Xy Xp

= Xgs Xgy Xg X4, X, are inG.P.

(72) l+£+i+...+i
2 2° 2"
1 n+1j
1U1-| =
Ean
11
2

g



1
- 2(1_ 2n+1j

=2 _1 <2Vn
2n
so (D) is correct

q
(73) Coefficientof x3=1X2=1x3+...+9x10 = X r(r+21)
r=1

1 2 2 52 o2 2
:E[(1+2+3+...+n) (12422432 4. 4n )]n=10

:{n(n +1)(n—l)(3n+2)} 1320
24 n=10

_ 1 1 1 _
(75) Since e 2b—x and b_a are in A.P.

2 1 1
= +
2b—-x b-c b-a

ac— X X _p2 _px
2 2

2 2 4

(2-2)(e-2)(o-2)

a_i b_i C—é inG.P
2, 2, 5 arein G.r.

(76) Letd be the common difference of this A.P. then logy x =1+d, log, y =1+2d and

1+3d
-15

logx logy logz :(l+d)(1+2d)(1+3dj
logy logz logx 15

log, z =

(1+d)(1+2d)(1+3d)=-15

< 306)



6d> +11d° + 6d +16=0
=-2
(77) Since f(x+y)=f(x)f(y)Vx,yeN
fn)=fL+1+1+..+1) =F(1).f1).f1)..f(L) n factors
=3" vneN - f(1)=3

Hence ¥ fla+r)= ¥ 387 —3° -M=§(3n ~1)
r=1 r=1 3-1 2
3pt-g1 . a=3
(78) Hear a; +ag +aj5 + a5 + azg +agg =210
= (a1+ay)+(as +ags) +(azs +az)=210
= 3(a;+ay)=210
= a,+3,,=70
= 540:%(a1+a40):20x70=1400
(79) Hear #:4 and \/ab =2

a+b=8and ab=4

—+—=2

b a

1 1

4+ = 1 1.

a _b_4 AM.of —and —isl
9 a b

1 1 .

—,1, —areinAP.

a b

1
(80) We know that a+g >2 foralla>0

2 2
Now (14 x + x )(1+y+y ):(

x+1+1)(y+i+1j2(2+1)(2+1)29
Xy y

X

{ 307 )



(81) Hear r:E, f=c=ar"?
a

3 B 3 _a“—bc
1-r 1-r  1-r 1P a—b
a
1 1
(82) Leta,,; —a,=dand —h_:D,hzl,Z, ....... 9
n+1 n

Nowa;p=3 = a3, +9d=3 = 9d=3-2=1

54

i:i+6ozl+6(_ij=l
h, hy 2 54) 18

7 18
Hence azh- =—><7=6

53) Hear 2L+ 2
(83) earl_I 20

‘




H_2b

=

a a+b
H+a a+3b 1
= H-a b-a (1)
— H+b_3a+b__(3a+b) )
similarly H_b_ a—b b_a ) 2
D+ H+a_H+b_2b—2a_2
W+@= 4" H b ba
S, m? M2a + (m-1)d] m?2
(84) Hear o =—% = 2 =
Sh n

g[Za +(n-1d] 0

a+(n_1jd
2 _

- a+(n_1jd
2
m-1

2 n-1 2
- _p% - _g¢
Let 2 p and 2 q

m
n

m:2p2 -1 and n :2q2 -1

a+(p’-1)d _2p>-1
a+(q2 —1)d 2% -1

p’th term  2p® -1
g2 th term 29%-1

g



(85) Hear n throw isan A.P. of 2n -1 terms with common difference. = 1 and last term =n?
=1

n
Hence, the required sum = 2 (2¢-(n-1d)

2n-1
2
=@2n-1) (M -n+1)=n+(n-1)>3

(2n?-(2n-1-1)1)

a+b 2b
A-2b o °7 a-3b A-2a b-3a
(86) Hear N a+b_a B and A-b _ a—b
2

A-2b A-2a a-3b b-3a

+ = + -4
Hence s "A-b b-a  a-b
(88) S, =2+ drz
1-r (]__r)
os)
1 5
= 1+ 5
=5 )
5 5
_ 2 153
4 16 16
(89) Hear arP1 = X, ard=1 = y
1
X o -
L X _ r:(iqu
y y
n—p 1
X \p—q x"7P \p-q
Now t, =ar" t=arP1.("P_x.[| 2 P79 _x.
n y yp




1 1
(xp"q .x"P Jp—q (x”"q jp—q
- B —————————— =
n-— n—
y" P y" P

. _ _ n 2
(90) Giventhatt,=p?andS =s* = E(a+p )

2 232
= a+p-=—
n

B 28 B 2s% —pn
n n

= a

S S
(91) Hear —2—=—"2
S,—S, S,-S,

=  $5,=5,°

— a[g(2a+3d)}=(a+a+d)2

= 2ad=d> = d=2a=2(1)=2

(92) Letaa=a-3d,p=a-d, y=a+d, 6=a+3d

b
a+p=2a-4d=— . (1)

q
y+d=2a+4d= @)

(2)_(1):>8d:ﬂ_E:M
p a ap

aq—bp

— Common Difference =2d =

|

a
(93) Let oc,B,yandSare—g, -
I‘l 1

3 .
,ar, ar” respectively

{ 311 )



NowaB—r—f— ......... (1)  and
1
2.4
yvw=an =— . (2)
g_ I _2a . cr%
Q)W) =>r" =—x= -, common ratio =1’ =| —
p C cp
(94) SinceA,B,CareinAP. A+C=2B
= n-B=2B
B= =
- P73
NOWsin(B+2C):—1:sin7—7t
2 6
= B+2C=7—n
6
n m brn
2C=———=""
- 6 3 6
o 5n
-~
T 5w
A:n—(B+C):n—(—+—)
3 12
I 3t w
= ———=7T——=—
23 4 4

n
(95) as Sp = E[Za +(n-1) d] is pure quadratic with no constant term

a=2, d=0
S,=(b-1)n?+ (c-3)n
Now t =S -S _,=(b-1)n’+(c-3)n-(b-1)(n-1)>-(c-3)(n-1)
=(-1)(2n-1)+(c-3)
d=t -t , =(b-1)(@2n-1)+(c-3)-[(b-1)(2n-3)+c-3]
=(b-1)2n-1-2n+3)

{ 312)



=(b-1)2
=2(b-1)
(96) sinceA>G.

1
— EHTM > (abc)3

1
= %2(64)3 a+c=2b

= b>4
minimum value of bis 4
(97) Hear2b=a+c
= 4Rsin B=2R (sinA +sinC)

4si EcosE—Zsin AJrccosA_C
= 4sin 5 , 5
(A+Cj (A—Cj cos(A5€)
= 2 C0S = COS = =—
2 2 cos(A—EC) 2

cos(A—‘z”C) + cos(A—EC) 3 A C
=— = cot— cot —=3

cos(A—’z”C)—cos(A—EC) -1 2 2
(98) Letr be the common ratio of the G.P. 2, b, ¢, 23

b=2r, c=2r2, 23=2r3

(b +¢)?+ (c—2)? + (23 —b)? = (2r — 2r?)? + (2r? - 2)? + (23 - 2r)?
=4(r—r??+ 4 (r> = 1)? + (23 — 2r)?
=A[r2 +r* =2r3 + r* + 1 — 2r?] + 529 — 92r + 4r?
=8r*-8r3—4r> + 4 + 529 — 92r + 4r?
= 8r* —4r3 —92r + 533

=

- 8r(§)—8(§)—92r+533

=902r -92 —92r + 533 = 441

g



Answers

1-C 2-B 3-A 4-A 5-C 6-D 7-A  8C 9-C 10-A
11-A 12-A 13-C  14-D 15-B 16-B  17-A 18-B 19-D 20-A
21-B 22-C 23-D 24-B 25-C  26-D 27-D 28-D 29-C 30-B
31-B 32-C 33-B 34-D 35-B  36-A 37-C 38-C 39-D 40-C
41-B 42-A 43-B  44-C 45-B  46-A  47-C  48-B 49-A 50-A
51-A 52-B 53-A  54-B 55-C 56-D 57-B 58-A 59-B 60-A
61-B 62-C 63-D 64-C 65-A 66-A 67/-B 68-B 69-C 70-D
71-B 72-D 73-C  74-B 7B 76-C 77-D 78-C 79-B 80-D
81-C 82-B 83-A 84-B 85-C 86-D 87-C 88-B 89-C 90-D
91-C 92-B 93-A 94-B 9%5-B  96-C 97-C 98-C

g




Unit-8
Limit and Continuity
Important Points

Real Value Function:

If function f: A—>B (Where AcR and B=R)

is defined then f is a real function of a real value.
Some useful real functions of real value.

(1) Constant function :

f:A 5B, f(x)=c, VxeA(whereAc R,Bc R,A# ¢, B # ¢) is called a constant
function.

Here c is fixed element of c.

N.Bd R, ={c}

(2) Identity function:

,: A= A, 1,(x)=x, YxeAis called identity function,
N.B. : Indentity function in one-one and onto.
(3) Modulus function:
f:R—>R"U{0}

X, x>0 . ]
f(x)=|x|= } is called modulus function.
-X, Xx<0
(4) Integer part function Floor function.
(A)f : R — z, f(X) = x the largest integer not exeeding X’ is called integer part function.
It is denoted by [X] or [X].
£(-31)=[-3.1] = [-3.1] = - 4, £ (7) = V7] = V7| = 2
(B) Celling funtion :
f 1R — z, f(x) = x the smallest integer not less than ¥, is called celling funtion and
denoted by [x].

f(-3.1)=[-3.1]=-2[7 |=3
(5) Exponential Function

f:R — R",f(x)=a*, ac R" is called exponential function.

N.B.: 1. Fora=1, R = {1} ie, fis constant function.
2. for 0 < a <1 then this function is decreasing function.
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3. For a> 1 then this function is an increasing function.

4. Graph of any exponential function always passes through the point (0, 1)
(6) Logarithmic function :

f:R"> R, f(x)=log,x,aeR" - {1},is logarithmic function.
N.B.:
1. Logarithmic function is an inverse function of an exponential function
Also exponential function (with R*-{1} is an inverse function of logarithmic function.
i.e. Both are the inverse function of each other.
2. Working rules of :

(A) Exponential Function (B) Logarithmic function

Fora,beR" {1}, x,yeR Fora,beR" —{1}, x,yeR"

(i) a* a2 =a"" (i) log, (xy)=log, x + logy

(ii) (ab) =a*- b* (if) loga(ij = log, x = log, y
y

(iii) (2* ) = 2~

(iii) log, x" =nlog, x, ne R

(2] -2 (v) log, x = 129

b) b log, a
(v) 2—y=ax‘y (v) log,1=0
L1

(vi) a—xza‘X (vi) log,a=1

(vii) alog,x a=x VxeR
(7) Polynomial function :
frASR f(x)=ax"+a, x""+a,,x" " +.... -+ a,;

acR,(i=0,123... n, a, = 0)is called a Polynomial function

(AcR, Az ¢, ne NuU{0})
(8) Rational function :

X
f:A— R,f(x):% where p(x) and q(x) are polynomial function over (A on) and

q(x) =0, VxeA, is called rational function.
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(8) Signum Funtion:
f:R—>{-10,1}

, x>0
flx)=10 , x=0 is called signum function
-1, x<0
]
NB.: f(x)=14yx ° x#0
0, x=0
(10) Trigonometric functions : Inverese Trigonometric functions :
Function Domian Range Function Domian Range
: - [ T E}
Sine R [-1, 1] Sin [-1, 1] 5"
Cosine R [-1, 1] Cos-1 [-1, 1] [0, 7]
(2k+1) =
R— 2 T T
Tangent ke z R tan-1 R P
2 2
R_ kn
Co-tangent e 2 R Cot-1 R 0, m)
n
_ 2 n
Secant * (2K +1) kez| R-(-1,1) Sec-1 R-(-1,1) [0. 7]~ {E}
R_ kTC _ E E _ {0 }
Cosecant ke 7 R-(-1,1) Cosec-1 R-(-1,1) 2" 5

(11) Even function :
If f: A >R, (AcCR, A= ¢)is a function xe A = —xeAyLku
f(-x)=f(x), Vxe A, then fis called an even function.
(are all even functions define on their respective domain set nez — {0})
(12) Odd function :
and f:R ->R,(AcR, A = ¢)and xeA =-xeAyLku f(-x)=—f(x), VxeA,then fis
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called an odd function

and odd function define on their respective domain

e Limit of a fuction :

Let f(x) be a function define on a domain comtaining some interval but may be in the
domain of f If for every f¢ > 0 there exists some § > 0 there exists

a-8>x<a+d x=a xeD, = (-e<f(X)<(+e whenever x — a we say left limit of

stor ™ f(x) =+
f(x) is | or X a =t

« Right limit of a fuction :
If f(x) is function defined in some interval (a — h, a), (h > 0) and for every &> 0, there
exists § >0 suchthat / —¢ < f(x) </ +¢, ¥Yxe(a— 8,a) then we say tight limit of (x) is 1 as

"™ )= ¢
X — a" OR X - a =
e Algebra of Limits :

lim lim
Let f(X) exist and be equal to

9(x) exixt and be equal to,
X— a

X—a

lim

Then (1) {£(x) + g(x) }exist and

X—a
lim lim lim

< s a (f(x)+g(x)} = s a f(x) + o ag(x)zg T m

y
2) Xina(f (x)a(x)) exist and

UCECR R I e

X— a

lim
lim () lim f(x) _ X—>a

_ 14
(3) If m=0 ikku x> a @ existand , . g(x) lim (x) m
X— a

lim lim
If £ (x) = ¢ (C = constant) in a constant function then ., “ s 2
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lim
Theorem : 1 x'=a',neN
X—> a

Theorem : 2 If individual ¢ =1, 2, 3,..ovvvoo...... n then f;(x)

lim (Zn‘,fi(X)]HaZn‘, lim ()

X—al|& ~ x—>a

Limt of a polynomial :
If f(x)=cx"+c x"+...+¢c,Xe0,¢Ceri=0,1,2,.... n) g(x) is a polynomial of
degree then
lim
im f(x) xoa ) f(a)
~lim a
X— a g(x) g(x) g(a)

N.B.:

f(x)

1. In a rational funtion h(x)= @ g(x)= 0f(x) and g(x) have a same factor ()

(x —a)* (ke N) with same index K then after cancellation of the factor (s) (x-a)¥, we have the
limit by substituting x = a in the remaining part of the rational function.

lim o y_ lim f(x) _ lim (x-a)p(x)
X—a x—>ag(x) x—a(x-a)"q(x)
_ i x—ak‘mp—x) >m
_x—>a( ) q(x)’k

=0,Ifk-me N

_pa)

_q(a) ifk=m

= Limit does not exist, If k <m

lim x" —a —n.a"t (neN(Xia),xaeR)

2'x—>a X—a

N.B. : This result is true even for neR, while x eR*", ac R™, x # a
Rule of substitution (OR) Rule of Limit of a composite Function :
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lim lim lim lim

Suppose . . f () exist and s af(X) = b and Yo b g(Y)exist andy_> b gly)="/
lim
f =/
then NN ag( (x))
Two important rules :
_ _ lim f(x) lim (x) _
1. If f(x) < g(x) in the same domain and both X a and X a g{X) exist, then
lim £(x) < lim (x)
X— a X— a
lim lim
2.1 f,(x) < f(x) < f,(x) ¥x e D, =D, =D, andif ,_ fil)and _  f.(x) exist
lim f(x)— lim f(x)—é _ _
and are g LT g 2= L exists and is equal to I.

Some important results of trignometric functions, limits.

sin X T
1. COSX < —— <1, vX,0<|x|<E
X

@) [sinx|<|x|, VX eR
X2
3) l—?SCOSXSl,‘v’XeR
Limits:
lim lim lim
x|=0 f = f(x)=0
) ey ol XI=0then — IFO)I=0 " f(x)
lim .
2) sinx=0
X— a
lim
3) « s a cosx =1
fim sinx =sina fim cosx = cosa. (a € R)
= = .\ae
() X— a and X— a
im sinx _,
) Xx—>0 X

¢



lim tanx

— =1
©) X—>0 x

X —> o and X > — o and infinite limit

lim

@) f(x): 1 for everye > 0, there exist Me R such that

X—> ©

X > M, x € R = |f(x)- ¢|< & we say that f(x) =1

lim
(2) s o f(X):1f for every ¢ > 0,there exist M ¢ R X < M, xGR:>|f(x)_g|< €,
™ fx)=
we say that X —5 o0 =
Infinite limits:
1
(1) Ifx =0, ax 5 0 (a>1)
1
) Ifx—>0,ax50; (a>1)
1
) Ifx—>0.ax 50; (0<a<1)
1
4) Ifx—>07,a§_)oo;(0<a<l)
Theorem: " donly it (@2 Cax, " a=a
eorem.X%af(x):g and only if for every sequence1\@, )5 &, ' o0 O
lim
i fla,)=1"¢
Impllessn_>OO (n)
Important limits :
lim
(1) r"=0;|rl<1
X —> 0
lim 1
) NN (1+x)x =& (Where e = is an irrational number and 2 < e < 3)
fim 2" -1 log,a;aeR* - {1}
= ’ e —
®) h—>0 h %
lim eh_l_l
@ h->0 h
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Continuity : Let fbe a function defined on an interval (a, b) containing c. ce (a, b) contain-
lim

ing X C f(X) exists and is equal to f(c). then we say f(c), then we say f is continous at x = c.

If fis defined at isolated points, we say it is continous at that point consequently a function
defined on a finite set {x,X,, X, ....... X } is continous.

Continuity of a function on [a, b]

If fis defined on [a, b] , then f is continous on [a, b] if

Q) f is continous at every point (a, b)

) X";naﬁ(x): f(a)
®3) X";nb_f(x) =f(b)

N.B.: f(x)=[x] yLku f(x)=[x] are continous¥ x € R — z and discontinous for all
Vnez

Theorem : Let fand g be continous x =c,c e (a,b)

Q) f + g iscontinous x=c¢
@) kf continous x=c
(3) f-g continous x=c¢
4) fx g continous x=c¢
k
(5) continous for x = ¢ ifg(c) = 0)

g
f

(6) g continous for x = ¢ if g(c) = 0)

Some important results of continuity :
1. A rational function is continous on its domain i.e.

lim lim p(x)

h(x)= " —~+=h() (q(a)=0)

x—a  x—aq(x)

2. Sin and Cosine funtions are continous on R

T

(2k +1)=

3. Tageent and Secant and functions are continous R — k—22
S
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km
4. Co-tangent and Cosecant functions are continous R — { Kez }

Continuity of Composite functions :
Let f:(a, b) > (c, d) yLku g: (c, d) — (e, f) be two functions, so that gof is continous

atx, < (a, b) and g is continous at f(x,)e (c, d ), then gof is continous at x, < (a, b)
By the rule of limit of a composite function

, gof (x) = g(f(x,)=g

lim lim lim
X —X X=X,

g




1)

2)

(3)

4)

()

(6)

lim  4-8x + 5x2 - x

Question Bank

3
=7?

X2 23-0x2+12x-4

@ 3

O -3  ©3 (@ -3

lim \x% +x+3-v4x+3 .

X—3

1
(@) 2403

lim

x* —81

1 1
O %E O ws

1

T
X— 3 7 COt2X - 4X cot2x

(a) [-1.3]

=7 (X = %)

[L.3]

() [-075] () [o.75]  (d) =5~

lim sin2x—tan2x

XxX—=>0
(@) 4
lim

T
X = -—
4

@ -

lim {Zx sin X ((4k+1)7;+JTCOS€C((4K —1)72T+xjsin((4k—1 Z—xj}

X3

=9

(b) -8 (c) -4 (d) 8
) T n
SIN X . COS -COS TCOS X
nt+4x -
35 1 1
() 4 ©) =3 (d) —35

1
) 5475

?

T

sec(2kr — x).cos((4k —1)727 + xj
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@) %(Sin2%+Coszgj (b) |tan? 7z — Sec®x
1 2 2 . .
(©) E(tan 7 + Sec ﬁ) (d) Limit does not exist

lim
(7) y _)1{10 @Q-x91-9@1-x9)1}="7

(2) 05 (b) 0.05 (c) 45 (d) -45
lim Sinx-nC
- mSinx-nCosx _, (Where m sina. - n cosa=0, m, neN, 7< « <
X —>oC X-oc
3
-)

1

@) ymZ+n2 () ym2-n2 (¢) —Jm2+n2 (d) _m

lim x36° -365x + 364 _
X —1 (x - 1)?

(@) 66,430 (D) 64,340  (C) 66,630  (d) 64,430

?

©)

o M@ 99x ) — (1 + 100x)” _
(10) Xx—>0 x2 -
(a) -4950 (b) 4950 (c) 9950 (d) -9900
lim 25-+/626+ Cosx _ 5
X—> 7 (7r—X)2 |
(@ 0.1 (b) -0.02 (c) -0.01 (d) -0.1
lim 3 . (2 3 . (2 1 ./ 1 . _
(12) ‘s 0 FSIH(?T +2x)—?sm(7z +x) —?sm(ﬂ +3x) +Fsm(7r(1+x)) =7?
@) cosz?  (0) —cosz? (€) -# (d) =
X a: X
li tan— - Sin—
(13) ' M =7
X—0 53

¢



@ - ) o © o @ >

lim tan(”+2xj-2tan (7r+2xj+tan7r
(14) 3 3 3 =7
Xx—0 » !

(@) 443 (b) 83 (€) -4y3 (d) -8
lim
(15) N (X - [x-3]-[3-x] ="
Where X ¢ (7-0.1, 7+0.1) - {7}

(@ = (b) -(z +1) (c) 7+1 (d) -1
. 1-cos|1-cos |1-cos |1-cos X D
. 2,10 cos( cos( cos( cos 2) ,
16
1 1 1 1
(@) H16 (b) 231 (c) E (d) 232

a b -
(17) If 5 and 3 be two distinct real roots of Ix2 + mx+n=0 then

im 1 cos (£x2+mx+n)

a =? (Where I# 0,a,b € R
? /2
Y (a2 _ h2
@ 3a_py? (b) 3 (@ - b?)
62 2 62 2 2
© 5, @-b) (d) 75 @ - 1)
th i i -
(18) If k™termt, of the series is formulated as t, = Y then
lim n
N — o0 g_tk . IS

g



(@0.25 (b) 0. 50

()1 (d) Limit of the series does not exists
7 1

hé {a2 —(h—a)2}3

3
h—0 (2 2ah —h? +2\/2haj

1 1 1 1
@ * () 5 (¢ T« 7
128a3 128/2a3 1283226 1288226
lim 9
16 /2 - (Sim x + Cos x)
(20) 7 _ =7
4 1-Sim2x

(@) 9v2 (b) 1842 (©) 362 (d) 16v2

1
> at |
lim i=1 = .
(21) <50 n ' (Where a. cR*-{1}i1=1, 2,3, ... n)
N
1
(a) (Zlaj b) (ay,8,.25,....a, )3
1
(c) (ZaiJB (d) (al,az,a3,.....an)3
i=1
im  (x?+7x+2013)" _
(22) X — 00 G '
(@) e (b) et (c) e (d) e
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100

> (x+i)n
lim = 1=
(23) <o | X107 (neN -{1})
@n (b) 100 (c) 100n (d) 10n
(24) !irloJr tan x + tan® x + tanjxx +tan? X+ ... © here o < X< %)
1 1
(@) ~ (b) N () = (d) 0
lim tan108 (107X) =
(25 v 0 log (1 + Xlog)
@i O)@N® (©@WN (@i
1 1
. ) 1
(26) I):rlo [1x )3_(21'2)()4 -7
X+ X
1 1 1 1
@ 3 (b) 2 © 3 @ 3
im “e|k (3)
(27) n— oo (02) [_ ] = e
(a) 4 (b) (0.2) %> (c) -log, (0.5) (d) elog(0_2)5

lim  x%(m-1)—(m+n)x-2013
(8)1f o =1

then values of constant m=......... and n=.......
@m=1,n=o0 (b)m=1,n=-2
dm=1n=-1

(c)m=1,n=1
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2m _xM
(29) For the function f(x) = | x™ -2M
+0.0625

X # 0.5

If fis continous at x = 0.5 then the value of m=................. )

(@) 0.5 (b) 2 (c) -2 (d)- 0.5
(B0)If2- 5 <x<2+ §,XeD, = 12.99 < f (x) < 13.01 Where f(x) = 5x+3,
limit =I = 13 then what would be the maximum value of § ?(§>0)

@2x107  (b)2x102 (c)2x10°  (d)5x 102

lim 2!
(31) N — oo =1 _?

(3) 0.5 (b) 0.4 (c) 0.2 (d) 0.1
(Sinx® +xSinx°)
@0 w2
2
(@) 2 (b) (3)° (c) 2° (d) 3°

im Py +3y2 -4y°

=7

P yo0r eyl
(@) -1 (b) Limit does not exist
(©1 d) 0
4
lim {ZX'}—%
(34 o L=t = 9
)
@ OF © OF=

¢



lim  1-Cos2(x-1) _

(35) Xx—1 Xx—1
(@) 2 (b) 1 (c)Limit does not exist d) -2
lim Sin3[x] _ .
(36) xor ? (Where [ ] = greatest integer part xe (z-0.01, 7 +0.01)
(@) 3 (b) % (©) % (d) Sin9
lim tan(7x3 +6x2 —5x)
(37) X—0 X =7
(@) -7 (b) -6 (c) -5 (d) -8
lim X X
(38) X =0 (ﬂ)e ()" =72
(@) % (b) % ()1 (d) Limit does not exist
im Sn(n(\x-1)) -
(39) X_>1 (il/;_l) ERIIT (neR+,X>O)
n n
() 5 (b) 2 ©n @
lim  5tanx+55Sinx-555x _
(40) % 50 Stanx-55Sinx+555x
101 99 101 99
@) 59 (0) ~7o1 ©) ~59 @) o1
o lim oxd_p lim o mo®
(41)0)(_)1 1 x—om m km=.....
4 8 8 4
@ -3 () 3 ©) -3 (d -3

< 330 )



lim > (X' -1)
i=1

(42) X—>1 T 1 = ?
-1 1 1
@n 0 2 M @ =
lim
Jeotx - Jcotx
*3) x> 2 cosecx2-2 ’
1 1 1
(a) - I (b) n (c) T (d) 0
lim ( )
sin (cos X) cos X _
(44) X"% Sin X - cosec X ?
(@0 (b) 1 (c) Limit does not exist (d) -1
T LR
(45) ;—) 0 (2-3X)45 '
40 8
(a) 9 (b) - 35 (c)-1 (d) 9
1-cos X
lim 2 =9
(46) X — 0 cos i—1
3
@ > 0T  © @5
lim
@47) 1 X. COS (Lj sin (Lj =7 (x > 0)
< 0 12x 12x
T 3 T 12
@ 15 (b) — © 3 (d) —
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48) lim (x—1)3 (1-cos 15 x)

X — 0 (1-cos5x) =7
(a) 3 (b) -9 ©) -3 (d) 9
lim . 3
- cot® x _
(49) X7 2-cotx-cot’ x k
() 0.25 (b) 0.50 (c) 0.75 (d) 0.66
li _3x)° 25
(50) ):rlo (2 3X2( 2=y
3 10 15 -32
@ 35 0) =4 ©) 54 (d) =~
li 5 _ o
sy M Bl
@5 (b) 25 © () @ 4%
lim T
Sin x - Sin —
(52) x_>Z 8 - ?
8 8X -7

O 3604810 2 0 36-48 0 S5

59 lim 32x+a-33x _
Xx—>a 8a+x-ox

(a) %% (b) %% ) %% (d) %@

lim
(54) y 7 (sindx)™*=.....
8

@ (b), % () o (d) o2
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@ O O @
lim Ix+2 _
(56) Xx—>-8 JIx-3 ?
@ ¢ O -3 @+ @
lim 2*+2°%-6 _
67 s o gin
(a) -12 (b) 8 ()-8 (d)6
- /3 Sin (6 +9)-Cos (6 +6) _,
(58) 00 2 V30 (\/5 Cos6 - Sine)
@3 RO @
lim (1+5x): -1 ,
(59) X — 0 f =7 neR
@ HE T @
i 1+C 2 1
0 lim 1+Cos ((2m+1)x) _ ) (Where m. neN-{1})

x>z 1+Cos ((2n-1)x)

o(5) o) olma) o5
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im  (on+ 5)2 - (15)2

(61)

=7

h—5 h®-125
@) 5 (b) V125 (c) V15
lim
(62) T Sn34>f<X +C?c;s3x _ 9
4
3 3 3
(a) NG (b) PNl (c) NG
lim V17+Cosx -4 _ "
(63) X1 (7r—x)2 o
@ ¢ O ©
3
lim (Z (X+i)2] -29
(64) (1 izl _
x—1
(@) 9 (b) 12 (c) 18
3
lim {Z X+i) ]
(65) N i=1 -9
x-1
(@) 75 (b) 65 (c) 55
‘ x3 - 3x2 +2x‘
(66) If f(x) = 3 >
X° -3Xx° +2x
points a,
lim ]
f(x) does not exist
X—>a
(a) {o} (b) {-1,0,1} (c){0, 1, 2}

@ (15)2

@35

@ &

(d) 30

(d) 45

then for which of the following set of the

d) {-2,-1,0, 1, 2}

{ 334 )



X
V37 (n+443 V3 (n-4v3
@ (7; ) (®) (72 )
7Z'(7Z'+4\/§) 7T<7T—4\/§)
O TN
lim  Sin((n+1)x)+ Sinx _
(68) If == thenvalue of nis :
Xx—>0 X 2
(@) -2.5 (b) -0.5 (c) -1.5 (d) -1
69) h imo Sin (4+3hj - 3sin (4 ;LZhj+38|n( j\/,
h
J3 1 1 1

(@) Y (b) BN (c) N (d) N

lim
(70) X—1
m+n n—m m-n m?2 —n?
@ 5 b) =75~ ©) =5 (d)

- lim 9 - 3x8 +x8 -9x% -4x2 - 16x + 84
x—>x/§ x5—3x4-4x+12

@ 11+42 () 11-v2 () J2-11 () 11+2\2

im  sin[2-%
27 6

(712) x> % 2c0s | X-" -1
3 2 2

=7

1 1
(@) NG (b) 3 (c) T (d) ENG]

o



lim (\/Eﬁ)m
h—+/10 h?2 - 10 T

(B-2) (5i2) (VZ-3E) (B=2)
(a) 75 (b) il (c) il (d) 7o

(73)

lim
1—-+/3 cot
(74) M =9
3 2cCosx-1
4 4 2 2
@ 3 (b) =3 © 3 (d) -3
1 1
2n n n n
(75) (x +1) n (x +1)n .,
Xx—>0 N '
(@) -1 (b) (0.5) (c) (-0.5) (d) 1
m cos X T
COS X - o X # >
n -
(76) If f(x) = 3 (=7 IS continuous at x = gthen value of m is
XT3
@K=3 (b)K=6 (c) -3 (d) 6
n (1 - xz), X >3
(77) If f(x)= Is continuous at x = 3 then value of n is :
3x+1 ,x <3
(@) 2.25 (b) 1.25 (c) -2.25 (d) -1.25
sin X X« <0
kx
Kk ,X=0 ) )
(78) If f(x) = Is continuous at x = 0 then value of k is :
tan k x %> 0
k2x

@K=1  ()K=0 (@©K=+1 (dK=+2

< 336 )



m+3nx ,x>1

(79) If f (x) = 11 ' X=1"js continuous at x = 1then m = ..... andn=...7?
5nx-2m ,x<1
@m=2,n=-3 (b)m=-2,n=3
c)m=2,n=3 dm=3,n=3
1
2 (256+5x)
80) Iff(x)= F(X)= i (x = 0), then for f to be continous everywhere
(5x+32) 5-2
f(0) is equal to
2 7 7 7
@) b) —35 ©) 51 () ~52
tan (n - xj P T P
(81) Iff (x) = 4 X# 5 The value of f(zj so that f is continuous at x = 2
Cot 2 x
IS :
(a) 0.50 (b) 0.25 (c) 0.75 (d) 1.25
(%)sin 2x% ,x<0
X
X +2x2+c ’Xe[om)_{i}
(82) f(x) = 1-3x V3 then in order that f to be continuous at
1
0 X =—
e
x=0, valueofcis:
(a) 2 (b) 4 (c) 6 (d)8
(83) Let a function  be defined by fx) = ~— 1 x = 0and £(0) = 2, then fis:
X

(@) Continuous no where

(b) Continuous everywhere

(c) Continuous for all x except x =1
(d)Continuous for all x except x =0

337 )



(84) The value of k(k>0) for which the function

=)

f(x)=
Sin [);22} log (1+ X;J

X #0, f(0) = 8 may be continuous at x = 0 is:

@1 (b) 2 (c) 4 (d) 3
) S5r
X + a+/2 Sin x ,7rgx<T
2xCotx+b ,5—”gx<3—”
(85) If = 4 2
a Cos 2x + b Sinx %T <X<2rx

Is continuous on [z, 2], thena = ...... and b=......
5t 5t 5t 5t
(a)a—7,b—7 (b)a——7,b——7
5t 5t 5t 5t
(c)a——7,b—7 (d)a——T,b—7
1 1
-5 X lim . lim £ = b
(86) If f(x) = "1 _E,Xioandx_)O_i_ (x)-a,x_>0_ (x) =
5X 45 X
then the value of a and b are :
@a=1b=-1 (b)a=0,b=1
(c)a=-1,b=1 (da=1,b=0
1+kx ,x <3 _ _ _
(87) If f(x) = 1-kx?  x>3 Is continuus at x=3 then the value of k is :
@k=o0,k=1 (byk=o0
) k=1k=-1 (d) keR - {0, + 1}
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3
4
fX¥= ( ]) X0
(88) The value p for which the function Sm(xj |09(1 {XZD ,
p 3

f (x) =12 (log4)?, x = 0 may be continuous at x =0 is :

(@)1 (b) 2 (c)3 (d) 4
(89) The value of mand n for which the function

Sin (m+1) x+Sinx
(m+1) %<0
X
f(X)=<n , X=0

2

Ve N
3
X2

is continuous for v xeR ?

3

1 1 3
(a)m"E’”‘E (b)m—E,n-E
1 3 5 1
(C)m_E;n—'E (d)m—z,n—g
lim ) e
©0) |, ., ((log2012)" + (1og 2013)" | = 7
log2012 log2013
(@) l0g2013 (b) log2012 (c) l0g2012 (d) log2013
Ja? —ax+x% —va? +ax+x%
(91) If f(x) = Jarx—Jax ;X #0
IS continuous at x=0 then f(0) = ...........
(@) aa (b) Va (€) -Va (d) -ava

¢




x| Cos 1 iox?:xx0
(92) If f(x) = " X 0 Is continuous at x=0 then the value of K
;X =

@) 9 (b) 6 () 0 (d) -9
T X

tan( j , .
(93) If f(x) = 6 .y = 7%, is continuous at x = 5 then f (Ej = s
Cot3x '~ 6

1 1
@375 ORI @ 57

1
(94) Ify = ylkt= 1 then y is discontinuous at xe.....

t2 +t-2

@ {12} M2 O3 @Z-{L5.2

(95) Let f be a non zero continuous funotion satistying f(x+y) = f(x)
f(y), vX, yeR, If f(z) =9 then f(30 = ?

(@)1 (b) 27 ()9 (d) 6
(Sin2 x)tanzzx X # %
(96) If f(x) = N IS continuous Xi% then the value of K'is :
Ty
1 1

@) o2 ®) .2 (c) ¢? (d) ¢2
oy I x> +5x+3) _
(97) x>0 [ X2 +x+2 '

(@) ¢ (b) ¢2 (€) ¢ (d) ¢2

g



€ - ez X %20
X
(98) Iff(x) = |3 =0 Is continuous function then the value of a is :
2 X
(@)1 (b) -1 (c) 4 (d) 2
log (1 +x +x?] +log(1 - x + x°
(99) Iff(x) =; x g( ) g( ) ; X0
SEC X - COS X
is continuous at x =0 then value of f(0)=......
(a) 2 (b) -3 €)1 (d) -2

¢



1. For the given rational poly f" to find

limh (x) = lim F%) _lim (x-a) p(x)

Hint

lim M:M (K=m)

ST T ka6l a(a)
Given form
5 Iim\/x2+x+3—\/4x+3
' X3 x* -81
bl %
x2 +x+3)?%-(15)> % _(1e\%2
i : )'-09) o tim(x+4){lim X082,
x—3 (X +X+3)—15 x—3 x—3 (4x+3)_15
X4_34
{Iim }
x-»3 X-—3
21 1 -1
(%)-(15) -(3+4)-4.-(15)?
- 4.3
1
72415
. 1 . 1
3. lim = I|rr71r
x>% TCOt2X —4X COt 2X . 2cot2x(:—2xj
. tan®
New use lim ——=1
00 e
. sin2x —tan 2x
4. lim — — —

x—0 X3

tan 2x (cos 2x —1)

=lim 3

x—0 X

. tan2x sinx)?
=—<1lim x4x{——
x>0 2X X

{ 342 )



©

. 5r r
SIN X-COS— —COS—COS X
4 4

lim
x_>_E TC+4X
4
—sinx-i—icosx
=lim \/E \/E
7 4(n+x]
4
)
sin| =+x
= — lim L
(7” -0 4(n+x]
4
Ans. (¢)

"”71 (Zx sin(4k +1)Z+x)j+n COSCC((“K—I);C+xjsin((4k_1)72‘_x]

_ lim 2xcos + m(—secx)-(—sinx)

sec(an—x)-cos((4k—1)g+ xj

2 Secx-sinx

lim 2><C082X+7tsecx-sinx
2 sin X sex -sin x
=Ans (B) why ?

lim{10(1-x*) " ~9(1-x') |

x—1

(10 9
Teal1-x0 1-%° '

=Ans (A)

lim msin X — N cos X

X—=>a

X—-a

lim

X—=>o X_a

" ( ) msinx—tanx.cosx]

_Jman (9)

Ans (C)
lim x> —365x + 364
x—1 (X _1)2

m m
lim -
o1]—x™ 1-x"
n
Sotan o =—
m

g



X3 —1-365x +365
m 2
x—1 (X _1)

(x=1) (x** +x%+.... +1)-365(x ~1)
x—1 (x—1)2

(x364 +x¥ 4 +1)— (1+1+1+...365times)
x—1 (X_l)

= 66,463
=Ans (A)

100 99

(1+99x) - (1+100x)

2

10. =lim

x—0 X

= 4950
=Ans (B) (use of Binomial Thereom)

(1 Hi2p AUTURIADG To2205)

_lim 25—.,/626+ Ccos X

11. o (n—XZ)

_im 25-/625-626—Cos X
=7 (n-x*)(25+/626+ 7

=Ans. (C) (why?)

12.  =Ilim iSin(n2 +2x)—%8in(n2 + X)%Sin(nz+3X)+%Sin(n(l+n))

x—0 X3

= lim i[s (Sin(n2+2x)—8in (n?+ x))—(Sin (n? +3x))—Sin (n®+m )}

x—0 X3

= lim i[s (2Cos...Sin....)- (2Cos...Sin...) |

x—0 X3

= lim %Cos...[BSin...—Sin...]

x—=0 ¥

—1im % 2Cos... (3Sin...)—(usesin30form)]

x—0 X3

= Ans (A)

tani—Sin5
13 —lim 3

x—0 X3

G



14.

15.

16.

= lim

3 3

x—0

=Ans (B)

lim

X3

tan(n+2xj—2tan(g+x]+tan;c

x—0

1-\3

= lim

[ \/§+tan2x

X

\/§+tan 2X

_p| V3Hen2x |, 5
tan 2X] (1—\/§tan 2x]

x—0

lim

X

x—0 2X

=-8 (Ans D)

—8tan 2x X(1+\/§ tan 2x ]

1—\/§tan 2X

= lim (x—[x-3]-[3-x])="

=SXDOTDS XDT, X1

= x>n>3,3< x<n(..xe?)

= 1>x-3>0, x< x-3<1

a—-1<3-x<0

=[x—3]=0an

a—-1< 3-x<0

d[3-x]=-1

=lim(n—0—(-1))

X—>T

=n+1 Ans (C)

1-cos (1—cos)(1—cos (1—cos)2(]]

im -
1-C0s26=2Sin%0
1—Cos§=28in5

2 4
1—Cos§: ZSin5
4 8
1—Cos§: ZSini
8 16
=Ans(B) (?)

{ 345 )



i 1—cos(|x+mx)
17 lim 5
: - (2x—a)

28in2[£x2+mx+n]
2

lim 5
MR why”?

: 4(X_a] (why?)

2
b 2
fx-3)(x-3)
Sin
2

.21 . ( bT
=lim —x=x > xlim| x——=
x—2 2 4 ( aj X2 2

2 4| x—— 2

2

L@ <L (aby

8 4

0? 2
=—(a-b

5, (ab)
=Ans (C)
L= kz = kz —l L - L

18. k*+k*+1 (k2+1) —k? 2| k*-k+1 k?+k+1

k=1

n—w

“Lim Dt (1—£]+(£—1] +(£—ij+....+
2 noeiT 3 3 7 7 13

:l Iim{l— 5 1 }
2 now n“+n+1
=Ans (B) (why?)
7
im he \/2ah—h?
19 h—oo 3
8.h2(,/2a—h+J£)3

11
n—n+1 n’+n

< 346 )



20.

21.

1. h% (13/2a—h)
=— —X
8172 (J2a-h++2a)

1
.a3
- 3 =Ans. (D) (why ?)
64.27/2 a2

lin 16\/5—(Sinx+Cosx)g
H% 1-Sin2x

9

2 —{(8mx+Cosx)2}2
=lim -
w?  2—(1+Sin2x)
4

N | ©

9
2

9
_(1+Sin2x)2 -2
:|Im” -
- (1+ S|n2x)—2
=Ans (C) (why ?)

n
Zaix 1

i1 X

lim
x—0 n




22,

24,

; (.'.Iim(1+a)a:e

—en {loga, +loga, +..+loga,}

0—0

1
—e Ioge (ajayaz...ap)n

=Ans (B)

_ (x2+7x+2013)7X
lim >
X—00 X

{(x+1)n +(x+2)" +...+(x+100)”}
m

X x" +10"

o )22

) 1+10" (1]
X

i {(1+ 0)"+(1+0)" +...+(1+ 0)”} iy
1+0

=100=Ans (B)

X—>00 7TX -

2 ac, —r"
Iimtanoc+tan X+"'w(-'-5n_ 1 ]’Md
1-r
. n .
lim fan x Ilmsnzi
o= 1-tanx Jr-o= © 1-r

1

J

< 348 )



25.

26.

27,

28.

1
== =Ans (A
— =Ans(A)

. tan'®(107x)
lim————-
=0 |og (1+ x1°8)

108 108
iim {tan (107x)} __(107%)

(107 x) log (1+x')
(107 x—2
(107) XIogee
=(107)"*
=Ans (B)
1 1
y (14 X7 )2 = (1+2x)s
i 1+x°
1 1
x? (1+ X2 )3 -1 B (1-2x)4 —1(-2x)
_lim X (£21)
x—>o0 X + X
1
Ans = —~

2

imoaeq[5(3]
3 53]

(For infineste G.S.)

lim S, =—>1r, <1

n—o0 —r

Ans. (A)

lim x*(m-1) (m+n)x 2013
xoo o X+1 X+1 X+1

_x(m-1) (m+n)x 2013
=lim T - 1~
X X

{ 349



Here limit exists and it isequal to 1
~m-1=0=>m=1

m+n
—uzl(.-.limlzoj

1+0 X2® X
sm=lLn=-2=>n=-2

29. Here fis continuous

t—05—1
atx=0.5=7

~lim f(x)=f (1]:—0.0625
xal 2

27" —x"

-m 2m

=-0.0625

—(3)
2
lim — =-0.0625
ot (1]
2 N
2
m 5
~(0.5)" =2 —(0.5)*
-.m=2 Ans (B)
30. f(x)=5x+3and 2—-5<x<2+J,xef=12.99=< f(x)<13.&1=13
12.99 < f(x) < 13.01

=13-0.01<5x+3<13+0.01
—=10-0.01<5x<10+0.01

—=2-0.02<x<2+0.002
Comparing with C
2-0<X<2+06

5=0.002=2x10"

ns (C)

n

>
3L |im2

n—-© N

5

_n (n+1)(6n° +9n* +n-1)
=lim —
n-xo 30 n5

1
:gzo-z =Ans (C)
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32.

33.

34.

35.

36.

37.

38.

_(Sinx+xSinx”)
Img -
tan (Xj
2
X

Sin”—x+ XSin ——
lim 180 180

x—0 (ﬂ.xj
tan| —
360
=Ans (A)
lim +W+W—W

=1=Ans(C)

(x1+x2+x3+x4)—(21+22+23+24)

lim

X2 (x—2)(x2+2x+4)

i JI-Cos(x-1)

x—1 X—=1

i Sin[x]
X—>7 [X]

+

X—>r

-S> Xx>r7>3.14 X—>1
= [x]=3 =3<X< 7T

=[x]=3

tan {(7x3 +6x-5 )}
lim >
x>0 X(7Xx°+6x-5)

--5

Ans. (C)

lim (= ) (e)

()¢
lim(e)™

Ans (B)

xlim (7x*+6x-5)

¢



e

=2n=Ans (B)
. 5tan x+55Sinx —555x
40. =lim——
x-0 5Sinx —55tan X +555x
=Ans (B)
lim X i X =™
41 Xx—1 X—l - X—m )(2_m2
m=Ans (C)
> (<=1
42. 13 P —
x—1 X—=1
D G G e
:{Ilm + lim +...+lim
x>l x=1 x->1 x=1 x>l x—=1

:g(n +1) =Ans (c)

lim Jeotx—3cotx 1

43. * Cosecx—2 12 =Ans(C)

X—>=
4

Taking cotx =t°

x—L =t
4

. Sin(Cosx).Cosx
a4 lim—
- x2 Sinx—Cosec x

. Sin(Cosx).Cosx. Sinx
=lim >
- —Cos“ x

=Ans (D)

- (2+3x)°.(4+3x)°
45 :Ilm 5
: Lo (2-3x)

1
As x> 0and ;—>0

—>X—>00
345
==_=-1
_345 ’ Ans (C) /E\
N



46.

47.

48.

49.

50.

51.

52.

1—Cosi
lim 2

Cosi—l
3

2sin2 X
lim 4

—25in2 X
6

=Ans (C)
lim xCos . Sin .
Lo 12x 12x

1 +
As —— 0" =
X

mfe (55

=T Ans.(A

H_/

=

53
A/ '
N =
~— B
—
X | =
N—

]

N

X
1-Cos x=2Sin? > useformula

Ans (B)

Factrorise

Ans (C)
2-3x)"-2°

lim L (-3)

0| (2-3x)-2

Ans (C)

Conjugate Surd

Ans (C)
Sinx—Sin~

~lim 8

H% 8X—rm

g



ZCOS(XMj.sm(X—”]
2 8)" \2 18

2 16
:1Cos Ej
8 8
=Ans (D)

i 2233
53 X—a g/saT_39X

=Ans (C)

8

2
_ |im(1—COSZ4X)M
xag
-1

z
X—>— e
: 8

{nm(u(—cosz“))w;“}z{"”3(“(‘“32“)) }

1

- e_E =Ans (B)

1] 1 1
:Ilm_ 1

h—0 h (8+h)§ (8)%

55.

1ot
i @51 87
_hAOh (8+h)_8

-1, 2
:?(8)

1
T Ans (D)

g




56.

57,

58.

59.

3
lim_YX*+e VX +2
>81-x-3

1 1
3_(_8)3
x—>-8 X_(_8)
L1
—x)2 _02
lim £=X)°=9%
@x)-9 (1-x)-9

-t Ans (B
> ns (B)
2X+2°% -6

22

lim

X—>2

X\2 X
:"ng(Z) _X6.2 +8

22%-2

. 1>-6l+8
=lim

X—>2 \/E _ 2 (ZX: t)
=8Ans (B)

\/§Sin(7g+9)—Cos(g+9]
Ieirrgz 1
N \@9 (\/§C089 ~3 Sin@j

_4Ad
V3(v3-0)
_4
=3 =Ans (A)
lim (1+ 5x)ﬁ -1
x—0 X
B (1+5x)% —1§

LA (1+5x)-1

{ 355



:zs(ﬁja)?l
n

15
= Ans (C)

. Sin* (2m+1)x 1—cos((2n—1)x)
60. =lim-—— x
o= Sin® (2n-1)x 1—cos((2m+1)x)

(2m+1Y
on_1 | =Ans(B)

5 5
2 _ 2
61 fim 2122 =09)

h—5 he -5°

2e)
n— |-m -
— 2 2 lswm?rmz:m_n

m 10

5 5
o 2
- (2h+5):-15)
(2h+5)—>15 (Zh +5) -15

h® -5°
{Iim }
h-5 h-5

1 3
=—(15
12 (15)2

=/15= Ans (C)

. Sin3x—-Cos3x
lim ————

62. H_% AX+ 71

(383in X —4sin® x)—(4C os® x—BCosx)

S 4(x+ﬂ)
4

Ans. (A)

1 1

63 i (17 +cosx)2 —162

X—>m (7T—X)2

¢




64.

65.

66.

67.

68.

lim

(17+cosx—16)

X

1

X—>r

= (1) x

lim

B

16

()

Sin(ﬂ'—X

1

17 +cos )2 +162
( )

1
2x8

=Ans. (B)

)}2 e )

@r-

1) +4)

2 _ 92 2 A2 2 g2
im (x+1)°-2 T lim (x+2)°-3 +(x+3) 4

x—1

(x+1)-2

-1 (x+2)-3

=2(2)" +2(3)" + 2(4)*
=18 =Ans. (C)
1_ ol
lim (x +1)1 21
-l (Xx+1) -2
=55=Ans. (C)
4 [x-4

(x+3)-4

3_ 43
lim (x+3)" -4

f(x)

lim (x+2)* -3
(x+2)-3

x—1

X-(x=1)(x-2)
It is clear that

lim
x=>0 X

lim
x—1 (X—l)

and lim

[x-2]

X

-1 (x+3)-4

— does not exist

[x-1

X—2 (X—2)
. Requiud Ans. (C)

T 2 . T T
X+ | -sin| x+ =
( 6] ( 6]

2

7

m

x—0

try your self.
Ans. (A)

|

lim

x—0"

sin(n+1)x

(n+1)-x

X

|

sin X

does not exists.

does not exist.

(n+1)+lim === 1/

x—>0"

X

TN

{ 357 )



S(n+DH@)+1=

N N =

(n+2)=

1
2 _92__3/__
n_2 2= A— 15 Ans. (C)

Sin(ﬂ+3hj—3Sin(ﬂ+2hj+3Sin(ﬂ+h]—1
lim——2 4 4 V2

69.
h—0 h®
(Solution of this example applying the method of ex. 12)
=Ans (B)

70 lim m5™ (5"~ (4+ )") N5 (B~ (4+)")

Suppose
x=1+h

AS x—>1=h—->0

_lim] M __n5"
>0 | (5" —(5+h)") (5" —(5+h)"

_jim M8™'6" —(5+h)" —n.5"}(E" —(5+h)")

-0 G"—(5+h)".(5" - (5+h)")
m n 5n-2
Bah
_ 2 2
mn.5" 5™

(.'.Ihing&limitof a polynomial function)

3)()

n -m| —

_ 2 2 .5m+n—3—n+2:m_n :AnS(C)
mn 10

1 . 1
——=SIN X+ —=C0S X
2 |2 2 - lim (3— 4+ 4sin xcos X)

o))
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1
Zm =Ans .(A)

o xP =3B+ xb—9x* —4x®—16x +84
71 lim a2
x-2 x> —=3x" —4x+12

(x 2 ) is the factor of the numerator and denominator both.
(x +/2 ) must be a factor, as the co-efficients are rational.
(x—ﬁ)(x+ﬁ) = x* -2 isalso a factor.

y (x2 —2)(x7 +3x° +2x° =5x* +4x° —19x° +8x—42)
o (xz—z)(x3—3x2+2x—6)

3242-124
42 -12

-T7-7\2

-7
=11++/2 =Ans. (A)
73 2 cos(%—%)—l

N | X
N |-

. (3 sinz%—cosz%)
2 5% (1—23in%)-(\/§sin%+cos%)

¢



1
:EX 1 \/g
g
Zﬁ:Ans.(c)
 (VB/2)7-2n
73. lim
15 h2-10
_ (7-2h)%-(7-2@)%
_{hﬁ% (7-2n)-(7-2410) <(2)n10)
) (h~10)(1+10)
_2-;(7—2\/1_0)_;'
(V10 ++10)
(V5++2)
= 6710 =Ans. (B)
. 1—\/§ cot x
74, lim

H% 2 cosx-1

[1 sinx-ﬁ cosx]
) 2 2
=lim

X2 e .
3 | COS X-COS§ XSIn X

X
003(2—6]
=lim

= (T X)) .
23 sin| =+ = |-sinx
6 2

3 cos 0

__sin%-sin%

¢



——E—A B
3= ns. (B)

()

n

75. lim

x—0 X

RO 11
={lim X"} i o O P e
x—0 (x2"+1)a1 (X2n+1)—1 (X"+1)a1 (Xn+1)—1

i Ans. (A)
76.  Since fiscontinuousat X = >

(y*fy X =% yigke ik A )

. T
i 1) (5]
77.  Sincefiscontinuousat x=3
lim £ (x) = lim f(x) = (3).
78. g?nce fis corit?nuous atx=0
lim £ (x) = £(0) = lim f(x)
79. grr]ce fis continuousxgt x=1
im 100= £ = lim {09
80. Here fiscontinuous VneR
s Aim £(x)=(0) .
81.  fiscontinuous at Xz% if,

i, 100=1(5%)

82.  Since fis continuous (likik) atx=0.

lim  (x) = (0) = lim £ (x)

83. f(x):X_T|X| n=0

¢



Alim o) =2X"2-0 g ~lim X=X _»

x—0" X x—0 X

84. Let fis continuousat x=0
slim f(x) = £(0)
x—0

N : 57 37 : : 57
85.  Since fis continuous on [, 27] and - and —-€ [7,2x], fisalso continuous at X =

in-
an 5

H sk
f(X)=——
86. (X) Fo
87. Since is continuousat x=0
sodim f(x) = £(3) = lim f(x)
x—3" Xx—3~

, X=0.

88. Let fbe the continuousatx =0
Iirrg f(x)= f(0)
89.  Since fiscontinuous for every x e R,
soitis continuousatx =0
s im f(x)=f(0) = lim f(x)
x—0" x—0"
1
9. lim((log2012)" +(log 2013)" )

1

lim Iog(2013){:23281§] +1}

X—0

91. fis continuousat x =0
Ixiirg f(x)= f(0)

93. Since fis continuousatx=0
fim 1(0=10)= fim (9

T
94. here fiscontinuous at X = 6

. T
Ilmﬂ f(x)= f(gj

x>
6

1 i
95. Lett="f(x) =1 discontinuous at x = a,
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1 1
t2+t-1 (t+2)(t-1)

y=g(t)=

Nowt=-2th —2—i:>x—1
owl=- en X_2 9

1
If t=1thenl=——=x=2.
X—2

Thus composite function s discontinuous atx=1, 7, , 2

96. Here f(x+y)=f(X)f(y), VX,yeR
Any non zero continuous function satisfying the given functional equation is of the form a*for

some ae R"—{1} since f(2) =9, s0a>=9
~a=3. f(x)=a"=3"
- f(3)=3"=27 Ans.(B)
97. Since

. . T
f(x) is contionuous at X = 2

. T
Ilmﬂ f(x)= f(Z]

x>
4

f(%]: Iimﬂ(sin 2x)tan® 2x

X—>=
4

sec? 2x—1
=lim (1—0052 2x,) 2

k3
X—>=
4

_ {Iim (2+(~cos? 2x))'cos12x }; x{(l—cosz 2x)_;}

YA
x>
4

98. (P.T.O.)
For Example (98)
99. Here is continuous functionat x=0

= lim £ (x)= £ (0)

e”—-e*—x 3

T 2
Alim 3¢l 3 ( tim ) _ jim ﬂ] (For9j
0 2X 2 o2 g(x) 2 gi(x) 0
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100.

For the existences of the

limit.lima.-e® -e*-1=0

x—0

Since fis continuousat x=0
Iirrg f(x)= f(0)

Answers
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Unit-8

Differentiation And Application Of Darivative

Important Point

1. Derivative of a Function

Let y=f(x) be a function defined on the interval[a,b]. For asmall increment Sx inx, let the
corresponding

increment in the value of ybe Sy .Then, y="f(x) and y+8y=f(x+5x)
On subtraction, we get

Sy _ f(x+6x0)-f(x) lim
Sy=f(x+6x)-f(x) .. i x O 5w 50

dy _ lim f(x+ox_=1f(x)
dx x>0 OX

The above limit, if it exists, is called the derivative or diffrential coeficient of y with respectto x
and is written

oy dy . dy . f(x+ox)—f(x)
-2 ' . —Z=lim=<L=Iim
as X or f(x). todx ex-0(gdx  ox—0 OX
2. Derivative at Point

The value of obtained by putting x=a, is called the derivative of f (x) at x=aand it is denoted

byor f'(a) or dx ).
3. Some Standard Derivatives

1. i(sirIX)zcosx 2. i(cosx)z—sinx
dx dx
d 2 d 2

3. —(tan x) =sec” x 4. —(cot x) = —cosec” x
dx dx
d d

5. —(sec x) = sec xtan x 6. —(cosecx) = —cosec x cot X
dx dx

()




3(A).

1. i(ex)zeX 8. i(ax):eX log, a,a>1
dx dx

9. i(Ioge X) = E x>0 10. i(x“) =nx""!
dx X dx

d - d -1
—(sInT"x) = —l<x<l1 —(cos™ X) =— —l<x<l1
11, 5 (SN x) — 12. g ( ) o

d _1 1 T T d 1) 1
—(tan x) = — —— < X< = ——(sec™ x) =- I x[>1
13. dx( ) 1+x* 2 2 13- ax VX2 -1

15 i(COSEC_IX):—;1|X|>1 16 i(cot‘lx):—i,—7r<x<7r
o X [Vx* -1 " dx 14X

Some Rules for Diffrentiation

a
dx
2. The derivative of constant times a function is constant times the derivative of the function.
d d
ie. —[c.f(X)]=c.—[f(X)]
dx dx

3. The derivative of the sum or diffrence of two functions is the sum or diffrence of their deriva
tives. i.e.

%[ f(x)£9(x)] = %[f (x) £ %[Q(X)]

4. Product rule of differentiation:
The derivative of the product of two functions =
(first function)X(derivative of second function) + (second function)X(derivative of first function)

e di[f(x).g(x)] = 1029001+ 900 L1 (0]
X dx dx

5. Quotient rule of diffrentiation :

1. The derivative of a constant function is zero, i.e. —(¢) =0

g(x).j[f(x)]— £ (0. 9 [g(0)]
X dx

The derivative of the quotient of two functions i{ f(x) } =

dx [ g(x) [9()F

Derivative of a function of a function (Chain rule):

it -9 0

dy dy du dv

if y=f(u), where u=g(y) and y=h(x), then,—= = ——.—.—

dx du dv dx

< 366 )



7. Derivative of Parametric Functions

dY_d%t _ ) d’y d (dy] d (dy] dt

= e - = . T T —_— = — |=— — | X—

x=f(t) and y=g(t) "4 dx . 00 and, 5= " axlax )~ dt\dx ) dx

8. Logarithmic Diffrentiation :
m
1. log, (mn) = log, m+log, n 2. log, (Fj =log, m—log, n
3. log,(m)" =nlog, m 4. log,e=1
log m= —IOQe m

5. 10g, m= log, n 6. log, m.log, n=1

9. Another method for finding derivative of a Logarithmic Diffrentiation :

. dy
If y =[f(x)]°®, thento find I

Method 1:

d
Express y =[f (x)]°® = g™ 9 M [-- g* = ¢*°2] diffrentiate w.r.t. x to obtain d_i

Method 2:
Evaluate A=Diffrential coefficient of y treating f(x) as constant Evaluate B=Diffrential coefficient

d
of treating g(x) as constant. d—i =A+B

10. Diffrentiation of Inverse Trigonometric Function
Note: Some important substitutions to reduce the function to a simpler form:

Expression Substitition
a? — x2 Put x =a sin forx =a cosé
X2 — g2 Put x=a sec forx=a cosec 6
a? + x2 Put x=a tan forx=a cot 6

a—X a+Xx
or
a+Xx a—X

a-—X a+ X
or Put x =a cos@
a+ X a—X

Put x =a tan @

11. Some useful Trigonometric and inverse Trigomentric Transformations

1. 1+cosmx:2c052% 2 1—cosmx:25in2%
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mx mx , MX

2tan — 1-tan®*—= cot’——
3 sin mx:—zmx 4 cosmx = rr?x = rr?x
' 1+tan® — ' 1+tan?— cot?’ — +1
2 2
T 1+tanx T 1-tan X
5. tan| —+x|= 6. tan| ——x|=
4 1-tan X 4 1+ tan X
tan" x+tan "ty = tan | Y tantx+tanty =z +tant| Y
7. y 1-xy )’ 8. y 1-xy
if x,y>0 and xy<1 if x,y>0 and xy>1
Yy Yy Yy Yy

g tan'x—tany=tan™ (%),ifx, y>0

. _ T _ _ _ _
10. sin™*+ cos 1X:E:tan x +cot™ x =sec’ x +cosec*x

11, sin x+siny =sin "} (xy1- y? + yy1-x?,ifx,y > 0and x* + y? <1

12. sin x+sin™y = 7 —sin " (xy/1— y? + y|/1-x?),ifx, y > 0and x? + y? >1
13. cos* x+cos™y =cos(xy FV1-x*1-y?),if x,y >0and x* + y* <1
14. cos™ x+cos™y =z —cos™(xy FV1-x?41—y?),if x,y >0and x* + y> >1

2

1-x
15_sin‘1(1 2X2]:2tan‘1x 16. cos‘l[ 2]zZtan‘lx
+X

1+x
1-x 1
17. tan‘l,/— ==c0s™ X
1+x 2

12. (1) Tangents and Normals
Geomatrical Meaning of Derivative at a point
- The derivative of a function f(x) at a point x = a is the slope of the tangent to the curve
y =1(x) at the point [a,f(a)].
- Consider a curve y = f(x) and a point P(x,y) on this curve . If tangent to the curve at P(x,y)
makes anangle withthe positive direction of X-axis, then at the point

d
P(x,y): d—i = tan @ = m =gradient or slope of tangent to the curve at p(x,y).
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13.

Equation of tangent Equation of Normal

Angle of Intersection of two curves

Lety=f(x) and y = g(x) be two curves intersecting at a point P (X, y; ). Then, the angle of

intersection of these two curves is defined as the angle between the tangents to the two curves attheir
point of intersection.

- I g isthe required angle of information of intersection , then 6 = £(6, -6, ),

where 6, and 6, are the inclinations of tangents to the curves y = f (x) and y = g (X)

respectively at the point P .

14.

15.

Length of tangent, Length of Normal ,Subtangent and Subnormal

2
o
X
(i) Length of the tangent = PT =|y cosec 6| = ‘y 1+cot’ 0 ‘ = ay

dx
dy ?
1 2
8 +(dx]‘

(iif) Subtangent =TM =| y cot 9 |= % (iv) Subnormal= MN =| y tan8|= ‘y(%)‘
X
(dx]

(1D Increasing and Decreasing Functions ( Monotonicity )

(if) Length of the Normal = PN = |y sec 9| = ‘y\/1+ tan’ 9‘ =

Increasing Function

- Afunction f (x) is said to be an increasing function on aninterval I ,if

X <X, = f(x)< (%) VXx,xel
Strictly Increasing Function

- Afunction f (x) issaid to beastrictly increasing functiononan interval I ,if

X <X, = f(x)<f(x)Vxxel
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Decreasing Function
- Afunction f (x) issaid to be a decreasing function on an interval I ,if

X <X, = f(x)2f(x)Vx,xel
Strictly Decreasing Function

- Afunction f (x) issaid to be a stictly decreasing function onan interval I ,if

X <X, = f(x)>f(X),Vx,x%el

16. (111) Maxima and Minima of Functions
Rolle’s Theorem

- Ifafunction f definedon [a,b] , is
(i) continuous on [a,b],

(ii) derivable on (a,b)and

(iii) f(a)=f(b),

then there exists atleast one real number c betweenaand b(a < ¢ <b) suchthat f'(c)=0

Lagrange’s Mean Value Theorem
- Ifafunction f defind on [a,b] , is (i) continuoson [a,b] and (ii) derivable on (a,b),then

there exists atleast one real number ¢ between a and b(a < ¢ <b) such that

o) 0)-1(a)

b-a

g



(1)

(2)

(3)

(4)

(5)

(6)

(7)

QUESTION BANK

3
Py d
If y ?3x2(x ?1) then F—y}l =
dx N (x 21)
(a) 6 (b) 3 €1 (d) 0
1 ? cosax d
If y ? log N F_yk -
1? cosax dx N (x 21)
(a) a coseca (b) —a coseca (c) coseca (d) —coseca

. dy n-1
If y = cosn x - sin nx and (—j =N *COS" " XxCOSB then B =

dx
@ (n - 1)x (b) (n + 1)x (c) nx (d) (1 - n)x
sin? x cos? x dy
ify? 17 cotx ? 12tanx O FdiX?? B —
4
1 1
(@0 (b) +1 © 5 (d) ’:{?E}l
If f(x) = ?xN then ? =
f'(1 fr(? f'
@2 ) 2 © (@1

Iff(x) =Ax+Bandf(0)=f'(x) =2thenf(1) =

@ 4 (b) 2 © 1 (@) 4
3
d WIX?24h4 B dy _
Fordxlogaeﬁx?ﬂs aatx—Sthen S ———
@ > ® + © - @ -
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1 1

X
2sin> 2

(8) Ify?sin 5 < . 3

COS—2 COSX  COSX 003—2

3 1
@ - ()

d
(9) If x2eY + 2xyeX + 23 = 0 then d—z =

(@) 2xeY =X + 2y(x + 1)
© 2 2xeY?X 2 2y(x ? 1)
x(xe¥Y?X 22)

(20) f(x) = | [x]x|, -1 ? x ? 2 then
(a) continuous at x = 0
(c) differntiable at x = 0

(11) If f(x) = x - cot™x then f'(1) =

2 1 2 1
D D
@575 ®) 575

1 dy
X then | gx P —
0057c052x 2

(c) -1 (d) 1
(b) 2xeX—Y - 3y(x + 1)
(d) 2xe'™ —y(x+1)

(b) discontinuous at x = 0
(d) continuous at x = 2

(12) F(x) =[x =2 and g(x) = f(F(X)), x > 20 then g'(X) =

@) 1 (b) 0

(13) If fis an even function and f '(x) is define than f'(?) + f'(-?) =

@ 0 (b) ? 0

J12x2 212 %2
J12x2 212 %2

(14) If y ? tan?lé

1 X
@ 75 b) 0

25y9
(15) If y ? % then Fﬂ}l =

dx N (x 21 )

1
@ 75 ®) V5

?,1 ? 5y
() 23 (d) 7
©) 9 (d) 18
) ? 0 (d) > 0
’2 and z = cos~1x2 then %:
? ?,1
(©) 7 (d) 77
5 g
(© (d) c
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1 d
(16) If y ? -~ ? logs X 7 8 then > =

Ix dx
2 1 12 1
a) ——x3 +—log. e —-=x3 +=lo
(&) ~5x* + log, (b) —5x* + logs x
B 24

= Zlog. 5 “x 3
(©) 3x + ~ 0g, (d) ’?3x ? log, 5

(17) 1y = (X2 + 7x + 2) (& - logx) and

%?(xz?Ax?B)PeX?%}l?(ex?Iogx)(Cx?D) then A+ B-C-D =

(@0 (b) 7 (c) 2 (d)9

dy [A+y+e”’ —2x
(18)Ifxy+x-e—Y+y-eX:x2and&=[ By+ex_x ]thenA+B:

(@) yeX + xe7Y (b) yeX — xe7Y (c) ye X + xe™¥ (d)
ye?X 2 xe”
(19) If f (x) = x" then the value of f (x) is

F(1) 2 e, "oy, "o, Y N _
o2t o3 n! -

(a) 2" (b) 201 (c) 0 (d)1

(x)=nt? £0(1) =n!

2 2
(20) 1f £(x) = - (x) and g(x) = F'(x) and F(x) ?Efﬁ%M ?MLM then F(10) =

2

@) 5 (b) 10 () 0 (d) 15

2

1
(22) If X ? tan’:{glogt}l and A% +(B—-a)y,=0then A+ B =

(a) (1 - x)? (b) (1 +x)? (©) (x - 1)3 (d)1-x
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X o ?X
22) If f(x) ?cot?lﬁ%k then f'(1)=

@ -1 (b) 1 (c) loge2 (d) —loge2
1,y
(23) If y ? btan?? Fi?tan?llk and Y 2 a_A__ thenA=
a X dx 1seccy 5 X
b b A
(8) x2 + a2 (b) x2 - @2 (©) y2 - x2 (d)y
d
(24) If x = tan? + cot?, y = 2log(cot?) then d—z =
(a) — tan2? (b) tan2? (c) sin2? (d) cos2?

(25) ;Ij_x {Iog(l +sinx) + log (sec (% - gn } _

cosx ? tanx
@0 (®) 4ﬁsinx?cosxk
(c) loge2 (d) -log, 2
— — ' — ﬂ —
(26) If y = f(f(f(x))) and f (0) = 0, f'(0) = 1 then de }lx?o =
@ao0 (b) 1 (c) -1 ) 2
_ s panX day o B _
(27) Ify—xtanE andAdX B = x then I —
@ cot% (b) tan% (c) tanx (d) cotx

(28) Iff(-?,-1]? [1,?2)? (0, ?) and f(x) = secix then f'(x)=
1 ?1
(a) —Xm (b) Xm
1 ?1
© XI{x% 21 @ Ix|]/x2 21
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3X ? 441 ? x2 d
(29) If y ? cos?lp é then d—z =

5

?1

2
@ o {17 x2 ®) {17 x2

?5

3
© 3o 317 x2 @ 51 ? x2

(30) Derivative of sin~1(3x — 4x3) with respect to sin~1x is

@3, |x|<1
1
(-3, |x|<1
N . X2
(31) Derivative of function f(x) 2 ————
1?5sin? x

(a) Even function (b) Odd function

Function
(32) Approximate value of (1.0002)3000 js
(8) 1.2 (b) 1.4

(33) Iff'(x) >0and g'(x) <0 ?x ? R then
(@) f(a(x) > f(a(x + 1))
© 9(f(x)» g(f(x + 1))

1?2x2
|0910E5'”911?X2A Iogﬁsin 1y 2sec? 11}[ dy
(4) 1fy?10 ?e then — =
dx
2 2 2
@22y 0 o © ? 1 @0
2 t2 \/17t27\/17t2 oy dy
35) If x ? d hen 1 ? — =
(33) 1 x 17?1t2 and y 7 J12t2 2. /122 tend X Idx
(@ -1 (b) 1 (c)-2 (d) 2
x?1 22(x2 2 x ?
(36) IfY ? fﬁ 5 71‘, andf'(x):sinxz,% ? (x A x?1) -sinBthenAB=_____
(@) (2x - 1)? (b) (x - 1) (€) (x + 1)? (d) (2x + 1)2

1 1
(b) 3, |x| < and-3, S<|x|<1

2
1

(@-3Ix| < and3 5 <|x|<1

(c) Not define (d) Incresing

() 1.6 (d) 1.8

(b) f(9()) ? f(g(x + 1))
(d) g(f (x)) > g(f (x - 1))
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(37) If f"(x) = —f (x) and f'(x) = g(x), m(x) = (f (X))? + (g(x))? then find m(20).
Where, m(10) = 22
(a) 22 (b) 11 ()0 (d) 5

(38) If y2 = p(x) is polynominal function more than 3 degree then Z(S_XdyByzi =
(@) p'(x) - p"(x) (b) p(x) - p"(X) (©) p'(x) - p™(x) (d) p(x) - p™(x)

(39) In which interval f (x) = sin~1£2x,/1 ? X2] is strictly incresing ?

1 1
@ [-1, 1] (b) (—313] © [0, 1] (d) -1, 0]
e? +1 dy
(40) Ifx= e _1 then d_X =
() 1 + x2 (b) x2 — 1 (c) 1 - x2 (d) x2-1
?1 ?D(n7?2
(41) 1500 + 1+ nx+ M 20 2 5 00 23(” ) %32 2x" then ()=
(a) n(n - 1).2"—2 (b) n(n - 1)2" (c)n(n -1).2n-1 @) (n-1).2"-
1
. . . . d2y
(42) Equation of the curve is 2x = 2a cos? + b cos2? and 2y = 2a sin? + b sin2?. If ol ?20
X
then the value is
. 2a% ? b? 3a? ? 5b?
sin?? ——— b) tan? ? ——
@ 5ab (b) 4ab
2 2 2 2
a‘ ?2b ?(a® ? 2b?)
cos?? ——— d) cos?? ——M=
© 3 @) 3ab
X
43) The rate of change of ./x2 216 Wwith respect to at x = 3 is
(43) ge of \/x% 216 P Y
2 b u w12 d) -3
(@ (b) < © — (d) -
(44) If two variables x and y and x > 0, xy = 1 then minimum value of x + y is
1 1
(@1 (b) 2 © 25 (d) 33
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(45) f and g are two differentiable function and fog = | (Identify function) and g'(a) = 2,
g@ =bthenf'(x) =

1 1
(@) 2 () (c) -2 @ -5

1 1 2x -1
ivati =Z|log(x +1) — log\/x* = x +1 |+ —=tan™* '
(46) Derivative of y 3[ g(x +1) — log J NG NE is

Q?L?L then AB =
dx 3A  3(x2?x?1)
(8) x2 —x -2 (b) X2 — x + 2 (€) —x2 + X + 2 (d) x2 + x + 2
d P lo |cosec?1x|k
— [13'9910 -
(47) dx
~ 3logm|cosec‘lx| 1 Io 3 ~ 3logm|cosec x| Io
(@ ™ “cosec X | x/x? _1 Juo (0) ™ cosecTx IX| /x _ 93
3logm|cosec x| I 0
- 0g.1
(©) ™ cosecix ™ \/Xi_ 9 (d) None of these
_ . -1+ dy _
(48) If Y Z,ta” 1.2 then o
b L :
a —_— c)O0 d 2
()1’7x ()1?(1?x)2 © @1 (x+1)

_ _ . 4 F1?X dy
(49) If (10ggosy SINX) (10gsipy cOsX)L + sin~1 Fl 5 xk then -~ =

-8 32 8 8 8 8

- ?
(@) log.2 16 + x° (b) log, 47?7 ©) log, ?4?? ( d )

8 32
log,2 16 + x*

d2y A
(50) If x = a(1 - cos® p), y = asin3? and ||——- ? — then A=
dx 0?2
6
E b 2 ’)2 d 27
® 3 O A Ul @ 75,

377 )



2 2

e dey . A
1) Ife¥ ?2 = —? =
(51) 2 and o2 2 then A

21
(@) -2 (b) -~ (c) 2 (d) -

dx?  x dx

(@) xY (b) XX OR% (d) x

2 1 2
(52) 1f y = x* and d y_l:;.(d_yj then ? =

(53) 1f x13y7 = (x + y)20 then xy; —y=
(a) 7 (b) 13 ©) 20 () 0

10 t dy
x ? 235 [icost ? logtanl®™" —8 y ? 235 cost -~ =
(54) If h 1010 g ZH y then - ——
(a) cot?t (b) tan? t (c) cos?t (d) sin?t
(55) The slope of the tangent at (2, —1) for the curve x = t2 + 3t — 8 and y = 2t2 — 2t —
5is
o b) -6 2 )
@ - (b) - © @ 5

X
(56) Equation of the tangent of the curvey y ?1? e2 when intersect to y—axis

than =
@x+y=0 by x+2y =0 c)2x+y=0 dx-y=0
(57) The length of line segnment when tangent of the curve intersect to both axes for curve
2 2
ﬁlk 3 2 cos? ? and ﬁll 3 2sin27 s
a a
(a) a (b) [a| (c) a2 (d) a3

d
(58) For curve y = f (X), d—z ? 2X than angle made by the tangent at (1, 1) with OX is

? ? 9 1 1
@ 7 (b) 3 (c) tan—12 (d) tan~ o

g



3
(59) curve y = sin2?, x = e? . sin? - 0 ? ? < 2?2 for which value of ? tangent is

parallel to X-axis ?

? ? ?
(@0 (b) - © 4 (d) 5
1
(60) Function f(x) ?|x ? > ?|x ? 1| ? tanX how many points are not differenciable in
©, 2) ?
(@)1 (b) 2 (c) 3 (d) 4

(61) f(x) = (x —a)M (x = b)", x ? [a, b] is the satisfing the Roll's condition than
C=.... ? (a, b).

mb ? na mb ? na mb ? na mb ? na
(@) m?2n (b) m?n ©) m?n (d) m?n
(62) If function f(x) = ax3 + bx?2 + 11x — 6, x ? [1, 3] is satisfing Roll's condition
1
f'FZ?—k?Othana: , b=
V3
@ 1, -6 (b) -2, 1 © -1, % d) -1, 6
27
(63) If f(x) = 1 + 2 sinx + 3cos2x, 0 ? X ? 5 then
(@) Minimum value of X ? 2 (b) Maximum value of x ? sin?! L
S : 7
- ? . . o1 1
(c) Minimum value of x ? r (d) Maximum value of X ? sin‘ 5
X
(64) Equation of the tangent for the curve y = a log secE atx =ais
(@) (y — alogsecl) tan 1=x — a (b) (x — a) tanl = (y — a)log secl
(c) (x—a) cosl = ((y — a) log secl)tanl  (d) None of these
X X X sin X 1 X o 1 X X
(65) If cosE : cosX—2 g ? ?T then —2tan5 ? 2—2tan2—2 ? ?tanz—S ?...7
1 1
(a) ™ ? cotx (b) ™ ? tan x (c) x — tanx (d) x — cotx
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d
(66) If y = (x logx)!09 109x for d—z 2 Aloglogx?L g 4 (1ogx + x) log logx) then AB =

(a) x logx (b) x(logx)? (c) X2 - logx (d) log x
(67) Prove that the condition that xcos? + ysin? = p touches the curve xMyN = aM+N jg
pAminM = AA . aA cos™ 2 . sin?7As then A =

(@ m+n (b m—n (©)n-m (d) m?2 - n?
(68) For every x, x ? R f ()= (a + 2)x3 — 3ax2 + 9ax — 1 the function is decreasing then

a-?

@) (=7, -3) (b) (-3, -2) € 3 ?) (d) (=7, -3)]

T
(69) In which interval f (x) = sin?x + cos?x, x ? [0, ﬂ is increasing function

? 7 ? ? ? 7
ol ekl obd el
?
(70) In the interval ’:{0, Z}l the function f (x) = tan~1 (sinx + cosx) is
(a) Decreasing (b) Increasing
(c) Both (d) Even Function

X
(71) The point on the curve y* ? 12 ’:{X ? ZSIHE}l at which the tangent is parellal to x —

axis is lie on
(@) a line (b) a parallal
(c) a circle (d) an ellipse
(72) The minimum value of (??7x)(?? X), X??Cis
(??x)
(@) (y777 2 /222 () (777 227220
(@CJ????J???F (d) (a-p)

X?J(??222(2?7)

g



?
(73) fA>0,B>0and A+ B = 3 than the maximum value of tanA - tanB is

1 1
?_ -
2
© 3 (@) 3
(74) 1f the curve y = aX and y = bX intersect each other at angle ? then tan? =
a?b loga ? loghb
@ (b) o0
1?ab 17?loga- logh
a?b loga ? logb
(c) d) -5 ,
17 ab 17?loga - logh
(75) % IS maximum at
?
(a) x = sinx (b) x = cosx (c) x? E (d) x = tanx

(76) Let f(x)?/x?17? \/x ?24?10/x ?1, 1 <x < 26 be real valued function

Thenf'(xX) = _forl<x<26is
1
(a) 0 0) ==7 (© 2yx-1 (d) Vx-1
(77) The Roll's theorem is applicable in the interval -1 ? x ? 1 for the function
(@) f(x) = x (b) () = x2 ©f)=23+3 (d)f()=|x|

(78) If the rate of change of value of a sphere is equal to the rate of change of its radius,
then its radius is equal to =

(@) 1 unit (b) /2?2 unit (c) \/;_9 unit (d) % unit

(79) Two measarment of a cylinder are varying in such a way that the volume is kept constant.
If the rates of change of the radius (r) and high (h) are equal in magnitute but opposite
is sign then
(@ r=2h (b) h =2r ch=r (d) h = 4r

(80) The point on the curve y = (x — 2) (x— 3) at which the tangent makes an angle of 225°
with possitive direction of x — axis has co—ordinates

(@) (0, 3) (b) (3, 0) (© (=3, 0) (d) (0, -3)
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(81) If the curves 2x2 + 3y2 = 6 and ax? + 4y2 = 4 intersect orthogonally than ? =

(a) 2 (b) 1 (c)3 (d) -3
(82) At any point of a curve (sub tangent) ? (sub normal) is equal to the square of the
(a) Slope of the tangent at the point (b) Slope of the normal at the point
(c) abscissa of the point (d) ordinate of the point
%X
e> ?ed
(83) The length of the normal to the curve y ? s — at any point varies as the
(a) sbscissa of the point (b) ordinate of the point
(c) Square of the abscissa of the point (d) Square of the ordinate of the point
(84) If m = tan? is the slope of the tangent to the curve oy = 1 + x2 than
@ |tan?|>1 (b) [tan? | < 1 (c)tan? < 1 (d)|tan?]|? 1

(85) Ina +b + ¢ =0, than the equation 3ax2 + 2bx + ¢ = 0 has, in the interval (0, 1)
(a) at least one root  (b) at most one root (c)noroot (d) Exactly one root exist
(86) In (0, 1) mean value theorm is not applicable to

(a) f(X)z(%—X],K% (b) f(x):si¥,x:0
(©) F(x) = x/ x| (d) 09 = [x]

(87) Let f (x) satisfy the requirement of lanrange's mean value theorm in
[0, 2]. Iff(0)=0

?
and | ' (x)| ? Y ?x, x ?[0,1] for all x ? [0, 2] then

@f(x) ?2 b)|[fx)|?1

(c) f(x) = 2x (d) f (x) = 3 for at least one x in (0, 2)
(88) The function f (x) = 4log(x — 2) — x2 + 4x + 1 increasing on the interval

(@) (2, 3) (b) (1, 2) (©) 2 4) (d) 1, 3)
(89) If f(?) ?—— and 9(?) ? ——— where 0 < ? ? 1 than in this interval

sin? tan?
(a) both f (?) and g(?) are increasing function
(b) both f (?) and g(?) are decreasing function
(c) T (?) is an increasing function
(d) g(?) is an increasing function
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112
(90) The interval of increase of the function f (1) = | — el + tanTﬂ
@ (0, ?) (b) (=, 0) (b) (1, ?) d) (-?,1)
a® 71
(91) If f(x) = 22 2 x3 — 3x + 5loge2 is a decreasing function of x for all x ? R then

the set of possible values of a is

(@ [-1, 1] (b) [1, 7] © (7, -1l (d) -7, -1)

?
(92) If0<x < > than

2X 2X 2X 2X
(a) cosx > 1 - —- (b) cosx <1 - —- (c) cosx > —- (d) cosx < —-

(93) The minimum value of ?sec? x + ?cosec2x — ? — ? equation maximum value of
asin?? + bcos2? where a > b > 0,

@a=»hb (b) a=2b (c)a=3b (d)a=4b
N 21 1 1.
(94) Derivative of sec’ 5 w.r.t./J1?3x at x 2 —is
2x= ?1 3
0 b) > = 0
(a) (b) 5 © 3 (d)
1 S| .. .
99) 100 71x12 x 2 2| 21x 2312 x 7 2 minimum value i
(a) 0 (b) 2 (c) 4 (d) 6
he function £ (x) 2 e2x 214 .
(96) The function f(x) “ X 51 IS
(@) Increasing (b) Decreasing
(c) Even (d) Strictly increasing
(97) If f(x) = | x = 1] any g(x) = f (f(f(x)) the for x > 2 ¢g'(x) is equal to
(@) 1 forall x> 2 (b) 1 for2<x<3
(c)-1for2<x<3 (d) Not defined

(98) The second order derivative of a sin3? with respect to acos3? at ? ? Z/

42 1

@ 5 (6) 2 © 13 (@0
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(99) The equation of the normal to the curve y = (1 + x)Y + sin~1 (sin?x) at x = 0.

@x+y=2 b)x+y=1
C)x-y=1 (d) x2 —y2 =2
(100) If ¥ ? tan?lm ? tan?lﬁsx?3 ? tan?lﬁs)(?7 ? ... 10 N terms
then % =
@17 (xl? 2 1 ?1x2 ®) 15 (xl? 2 1 ?1x2
©) 2 - (d) 2.n

1?2(x?n)?  1?x?

¢



Hints

5 3
(1) y=3x¥%(x-1) ?3x2 ?3x2

1?cosax‘a ﬂoim asinx - asinax

1
?—lo F p :
()Y 2 g 1 ? cosax "dx 2 [l{1?cosax 17?cosax

(3) y = cos"x sinnx,  Using Multiplication Rule

. 3 3
(4)y?_smx ?_cosx
sinX ? COSX  SiNX ? coSX
1 3 3 1. d
y?— (sindx 2 cos3x) y?21? =sin2x? WY 59
sinx ? cosx M 2 o cos2x

(5) f (x) = 2x j—x(f(x)) ??;—X(x”),, ) =2 @i =2 n-x1-1

(6) f(x) =Ax + B f'(x) = Aand f (0) = f'(0) = 2
A=2,B=2S0,f(l)=2+2=4

d h 3 3 dy . x2 210
—x? " log(x ?4)? = log(x ? 4)f ? L2
dx g 1097 4) 7 lool )8 dx  x2 716
. X . X . X
Sin— Sin— Sin—
? 2 9 2

® V7

X 3x X
coszcosx cosx0037 COSECOSZX

. X
sini smFx ? 5 «
X2 ? - ?tanx ?tan—
COSECOSX COS X COS E 2
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X X
sin— sin—
3X X
same way —23)( ? tan— ? tanx and x—2 2 tan2x ? tan—X
COSXCOS =~ 2 C0s - COSX 2

(9) x2eY + 2xy - eX + 23 = 0 diff wr to x

dy , ?2xe¥ ? 2xyeX ? 2ye”
dx x2eY ? 2xeX

(10) f(X) =|[XIx=|x]|-|[X]l? F[0]=0 using L.H.D. and R.H.D.

(11) f(x) = x - cot™1 x using Product Rules

(12) f(x) = |x—=2]and g(x) = f(f(x)), Now x > 20 for f (x) = x - 2
gx) =f(f(x)) =f(x-2) =|x-4]|, Now, x > 20 for g'(x) = 0

(13) even functions derivative is odd functions,f'(?) + f'(-?) =0

,Nr & Dr by x

(14) z = cos~1x2 suppose ? X2 = cos?z ,

z
17?tan—
y?2tan?tf 29 7 y?_??i
Z 4 "2
1’?tan§

2
(15) y ? [w') /3)(?1?1 Pg—z?q/ax?b}l
X X

using Darivative of composite function

1 1
(16) y "W"'O%X?S 2 x3 ?logs X ? 8

?2
d ~21 R
Vol » 1 o1y 71Iog5e
dx 3 x-log5 3 X

(17) y = (x2 + 7x + 2) (eX — logx) Apply Product Rule
(18) xy + x - e +y - e = x2using derivative,

dy  ?(yeX 2y ?e?Y 22x)  ?(ye* ?y2e?Y ?2x)
dx x ?xe?y ?eX k (? xe¥ 2eX 2x)

? A=yeX, B=-xeY
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(19) f)=x"? f(1)=1, froo=nx"-12 f(1)=1
f'x)=n(n-1)x"~272 £"(1) = n(n - 1)
fN(x) =n'? fN(Q) = n!

1o n(n ?1)

21

e = [ (3]
({2
ew-e e (33

? s ?0

x = tan| Llogt | btanx = logt .. —>— . 4t hen af ki
(21) x= p 09t =logt. =7 =1 g then after we get taking second
Darivative (1 + x2)y, + (2x — b)y; = 0

?X
X 2 X . ?1 d px*?x

fx) 2 cot?f X2 XN £ () 2 < |

(22) f(x) ?cot ﬁ 5 é 1?ﬁxx ?X?Xéz dx 5
' 2

22
42 (xX ? x7%)2

fr(x) ? $ex'09" : i(x . logx) ? e?xlogx i(’? x log x)w
dx dx

X
(23) y ? btan?! P— ? tan?ll}l
a X
dy
X —?
tanl ? 1 ? tan?ll lseczl . ﬂ 2 l 2 d—Xy
] H H 2 2 ........
b a X' b b dx a x°?y
in? )
(24) x=tan? + cot? Same way, X? >IN - ? CF)S — OI—y=—4cosec4e
cos? sin?’  do
in2 2?2 cosl ?
?sm..cos. 5 ﬂ? ..... 5 2
sin?- cos? ) dx sin2?




d . r X\ COS X ? X
(25) d—X{Iog(1+sm X) + Iog(sec (Z—ED }? [ sinx ?tan’:{Z ')E}l

2 2 X

X . X
CoS— ? sin—
72 2 2

2 X X
X 5 in X cos— ?sin—
ﬁcosz?smzk 2 2

X ]
C0s“ — ?sIn
2

2X Lo
2 2 2

=fF(F) - F(FX) - ') 2 fO) =1

(26) y = f(f(f(x))), %?x-sec

d
(d—ijo = £'(F(F(0) - F'((0)) - f(0)

(27) Yy ? X tan%

(1 ? cosx) dy ?2x7? tani(l? COSX), dy
dx 2 dx
ox 1 X dy : X
?X-secc— . — ?tan— (L?cosx) — ?xsinx? — ? tan—
2 2 2 dx 2 cos2 X
X 1 X
?—————?tan— B =gj -
2 (12 cosx) X B =sinx, A =1 + cosx
(28) f () =secx. F'(x) ? —
|x|1/x2 ?1
3X ? 44/1? X2 4
(29) y?cos?lé c é y ? cos L P%x ?E‘H?Xz}l
. 3 . 4
cosa =—,sina =—
Taking , cosc grSine =g
: : 1 . 1
(30) y = sin~1(3x — 4x3) = 3sin~1x, x| ? 5 =7- 3sin—1x, 5 <x?1

?1
=—’?—3sin‘1x, _1?X<7
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. 1 1
z = sin"Ix then y =3z, |x|? 5=?-82 5 <x<1

?1
=-7?-32,-17?7x<—(—
2
(31) Try your self
(32) y = x3000 x =1 and x + ?x = 1.002

@ _ 3000x%% = (ﬂ] =3000
dx dx ),

d
Now using formula ?y ? d—z - ?X

(33) f'(x) >0and g'(x) <0
f is a incresing and g is a Decrising function
? fx-1)<f(x)<f(x+1)and
yx-1)>g(x) >gx + 1) ..........

5 cin?l 1?x ’ ? _ _ _
(34) Y #sIn 12 x2 | © 7 Differentiate using Chain Rule

1212 2, 12t

1212 X 17?12

" d
12X and then find -
1?X dx

dy ﬁZx ?ﬂrﬁ?z(xz ?x?l)b

— ?5sin
dx x2 21 (x2 ?21)2

Now taking y ?

(36)

(2x ? 1)2
(x2 ?21)2
(37) "(x) = f (x) and f'(x) = g(X)
2 mx) = (f(x)? + (9(x)?
?2 mx)=2fXx - f'x) +29(xX) - g'(x)
m'(x) =0 (~ f'(x) = g(x), F"(X) = g'(x))
(38) y2 = p(x) 4y3y, = 2y2 - p"(X) - p'(X)% 2yy; = p'(X)

AB ? (x2 21)2 . 2 (2x ? 1)2
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2y2 - p*(x) ? p'(x)?
2y3

? Yo ?

. o1 21 ' (x)? 2(12 2x%) 21
(39) f(x) ?sin?1§2 2,17 x J. (x) 122x2| {1222 ]

Here f'(x) > Othen 1- 2x2 < 0

1 1 1
2 wn 1?2 — | -——= - ' incrisi
2x¢ <1777 17?1< N ( N hz] strictly incrising

x?1

(40) Taking componendo any dividendo So we get - 7 ? 2V

taking log both sides, log(x + 1) — log(x — 1) =2y
dy -1 1

X x2-1 1-x°
(A1) f)=@Q+x", f')=n@+x""Lf"x)=nin-1) @ +x)"N-2
?  f"@)=n(n-1)2n-2

b d2y
(42) x = acos? + - cos2? Now —2-?0
2 dx?

b
y=asin?+ —sin22 2 Yog
2 dx
ﬂo acos? ?bcos2?
dx = ?asin? ? bsin2?

X
(43) y 2 |/x? 216,255

1
Y X(x* +16) 2
dx

’DE’) 21

Cdx o (x ?21)?

1 2
= ?2y?— X+y= \/— -—| +222
(44) Howxy =1, 7 Yy < Now y ( \/;]

Forall x>0, x+y?1, Min. valueis?2
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(45) fog(x) = 1(x)
fF(g(x) =x f (9(x).9 (x)=1
f (g(a)).9 (a) =1
f'(b)-2=1

(46) ¥ ? % Mlog(x ?1) 7 %Iog(x2 ?2x7? 1)8

ol L, 1 axepe Ll 1
dx 3 x?1 6 x22x21 J3 ,)ﬁzx?l}l
N J3

Now simplifyng dy ? L ? 27X
dx  3(x?1)  3(x2?x?1)

7y - [l
dx

Ioglolcosec?1x| d 21 . .
3 - logs - ™ log,q |cosec = x|, Now simplifing

.1 n 9lﬁ r212r k
Yt T ? 2t
(48) y ; 1471 +7r? r21 1?I’(I’?1)

Now taking darivative

(49) ¥ = (109, 5inX) (log,y., c0sx) " and x = sin-{l 2]

dy dy ,dy 9y _d g of 2
NoW -2 o~ o O o T

y = log sin x i _ (ﬂ] _ -8
log cosx ~\dx )= log, 2
4

Fﬂk , 78, 32
dx ﬁX??}l log2 = 16 ? 72
4
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(50) x = a (1 — cos3?)
» W 3ac0s2? - sin?
? 5 ; ;

dy

45 - 3asin2? . cos?

y = asin3?

dx ~ OX " 3acos??sin? M dx2 dx 1 dx?
d?

dy
. 2
_dy o d? 5 3asin® ?cos?,) ﬁué ?sin2 2 ? ﬂ') ﬁdzyk 2 .
?
a?

2
e
(51) &Y ?X—Z’?? y = 10ge2 — logx?, Y = 2 — 2 logex

d 2
taking d—z and % respectively

(52) y = x% logy = x - logx

? d_zy?l? 1 ﬁdy}lz

dx2 ~ x  xX dx

dy
2 X
dx x* (1 + logx)

(53) x13 . y7 = (x +y)20 13 log x + 7 log y — 20 log (x + y)

B o7l 5y 1 Fl?dyll,
X y dx X?y

cos? t
sint

(54) x ? 235 Mcost ? logtan %B ? Z—)t( ? 235
dy i
y =235 cost ? E ? ?235sint

> W 5 oin?y
dx

(55) Herex =2andy=-1
2=t2+3t-8and -1=2t2-2t-5
?2 t-2)(t+5) =0and (t-2) (t+1)=0
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Hﬂk , 6
dthiop = 7

(56) the tangent Intersect to Y-axis, tan x = 0, point of intersection is (0,0)

. 1 0
the tangent isy — 0 = E?e (x-0),x+2y=0

2 2
SE 2 A CHE
— | =cos°0,| =| =sin“0
& (3] oo 3]
1
3

1
(1]3 = 0S40, (lj =sing
a b

x=acos’6, y=asin®0
dy

—=tan@
dx

dyk 20 dy

(58) y = f (X) Fd_x ey - f'(x), tan? = 2, 2x = f'(x), ? = tan~12

(59) If curve is parallel to x—axis then % 20 and % ?07? cos2? =0

d (3. T
— | =sin20 | =09 = ad
40 (2 j ? 20 (2k+1)2,kez

? ?
222 - 29297270
2 4

(60) | x| is not differentiable at x = 0

1 1
X?E,|X ? 1| it also not differantiable atx:E,l
f? ?
2 x?d2x ?1 ?X?l ? f(x) not differentiable x = 0, ?, Py
(61) f()=(x-a)" (x-b)" £'()=(x-am" L. (n-b)"1[x@m +n)- (mb
+ na)]
2 f' =0 — =D X’)M
? f'x)=0,x=aorx=Dbor X: N
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(62) Getting Equation from f (1) = f (3) So, we get, 26a + 18b = — 22
f'(x) = 3ax2 + 2bx + 11

P PR Y _ a 7?1 o
27 5?0 ?6a+b=0 2 ?°° a=1b=-

?

(63) f'(x) = 1 + 2 sinx + 3cosx, 0 ? X ? 2§

3

? .11
X?— or x ?sint=
2 3

X
(64) y ? alogsec " Now using slope — point equation

ﬂ?tanl (ﬂj =tanl
dx a’ dx X=a

X X sin x _ :
(65) C0s- 0032—2 ----- ?7? . Taking log on both side

X X X : )
log cosE + log cos? + log cos? +....0o=logsinx — log x, Now diff w.r to x

(66) y = (x - logx) 109(109x). Taking log both side, logy = log(logx) [logx + log(logx)]

(67) nM .y =aM+N mlogx + nlogy = (m + n) logx
e T
I, ) M
(68) f(x) = (a + 2)x3 — 3ax2
f(x) = (a + 2)x3 - 3ax?
(a+2)<0and (4a — 4(a + 2) 382 < 0

then using slope—point and compare

? 7
(69) f(x) = —sindx?? < 4x < 2? ? sindx <0, f is incresing in MZ’ EH

? —sindx >0
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cosx (1 ? tanx)
17 (sinx ? cosx)2

(70) f(x) = tan~1 (sinx + cosx), f'(x) =

) ?
0<x< Z ? f'(x) >0, In (0, Z)’ increasing function

29 P') 'l}l ay _s(1 X
(71) Y 212 x.23|n2 ?ydx 6 +cos2

. d
tangent are paralll to x—axis thend—i/: 0

X
172 cos~ 2 0? cos— 7?1, x= 0,27
2

(22X (22%) fu , 2229 (229

(712 Y? 52y (x 273

2227 (?229)

(x ? ?)2

2 1(x) ? 21, (x) > 0

x?J(??22(2?7)
(73) Assuming tanA tanB = tanA tan (% - Aj =Z

dz (7 Vs 2
—— =tanAsec” | — - A |+ tan| — — A | sec’A
Now A (3 ] (3 ]

2
Now,So A=Z . 921 _g.z-1
6 " dA?|, 3

=G
6

dy dy
y?a* ? F—}l ?loga?m y?b* ? F—}l ? logh ? m,
(74) dx (0,1) ! dx (0,1)
(MM
Now tana = T+mm,

1?2xtanx dy 5, 1 50

X
" dx X2

(75) y?
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1 d
?;?tanx For max. value d—y?O ? X = COoSX
X

(76) Using Roll's Theorm
(77) The roll's theroem is applicable for f(x) = x2

4
(78) y’?g’?r3 2 Woyp2 O out ¥ 2 9" 5 4or2 99

dt dt dt  dt
Now find the value of r
(79) v = 2r2h  First Find % and gets%:O,So we gets r=2h

(80) y = (x = 2) (x — 3), Now m = 2259

7Fﬂk ?2x 7?5
X R, yy)
x=3andy=0

(81) If two curves are intersect ortho gonally they using condition

(82) Using the formaua of normal and sub normal

d
(83) First find d—z and put up the curve in formula of the light of normal is

/ ﬁdy7
?2.01?20—=
y dx)\

(84) Here oy = 1 + x2 Here AM 2 GM

17 |x[? 2|x
A7 1, Imi= 20

(85) f'(x) = 3 ax2 + 2bx + c it's a dariving of f (x) = ax3 + bx2 + cx, x ? (0, 1)
Nowf(0) =0andf(l)=a+b+c=0

y=logl +x3) 2

? |tang |? 1

(86) f(x) :%—x, x<%

2
:(i—xj , X >2
2

1
For X ? 5 L.H.D. and R.H.D. are not same
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O RAGEREC SO ‘”XX) 20 @17
? (c)? ff(x) ? |f(x)|?%
? |f(x)|?%

22(x 21) (x 23) (x ? 2)
(x 2 2)2

(88) f(X) = 2log(x — 2) — x2 + 4x + 1, F'(x) ?

f'x)>0 ?2(x-1) (x-2)(x-3)<0
(89) '(?) and g'(?) find first

m(?) = sin? — ? sin? m'(?) and h'(?)

h(?) = tan? - ? - sec2?  Find

112
(90)f(|):l—e|+tanTﬂ ?2 -1+el<0,f'()>0=1=¢el>07?2 1<0

In I 7?2 0) Incrising function

a2 2?1 a2 2?1
x3 — 3x + 5logg2, f'(x) =

(91) f (x) = (3x%) - 3

a2 ? a2 ?

a2 21

?
a2 2?1

20,a? [-1, 1],

2X

(92) Using cosx > 1 - —-

(93) y = ?tan?x + 2cot?x and Z = asin®? + bcos??

y:(«/;tanx—\/ﬁcotx)2+2 af > 2\Jap

2

y. =2Jaf .. 3722 = 2(a - b) cos* @

ymin = Zmax = 2\/% =a
1

w d_y V143X

? sec?l
(94) ¥ $2x2 21




dyk R
y = 2cos™1x, FE (ol 0

Z = Jl+3x .-.%:g.—l
X

1+ 3x

(95) minimum value is 6

e2x 21 ,e2x
(96) f(x)? 22X 71 ? (%) ?m ? 0So f (x) is a Increasing function
97) Forx>2 () =|Xx=1]=x=Lf(FO)=F(Xx = 1)= | (x=1) — 1]
f(f(x) =f(x-2)
=[(x-2)-1]|
=x-3,x?3
=3-x,6eX?23
(98) y = asin3?, x = a cos2?
:—Z = 3asin?? - cos? :—,); = — 3ac0s—2? sin?
? %z—tana Zigz—seczaozz

(99) y = (1 + x)Y + sin~L (sin?x) If x = 0 theny = 1
dy o, i .
?1? Eq of Normal isy - 1 = -1(x - 0)
dx (0,1)
? x+y=1

(x 21) ? x k”tan?lﬁ (x?2)?(x?1)k
12x(x 2R’ 1?2(x?22)(x?21)

(100) ¥ ? tan?t ﬁ

,)tan?lﬁ (x ?3)?(x ?2) ko
' 1?2(x?3)(x?2)

y = tan~1 (x + n) - tanx ’?ﬂ? 1 2? 12
dx 1?(x?n) 1?X
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Unit - 9
| ndefinite And Definite | ntegration
| mportant Points

If - [FO0 + €] = F(x) then [ f(x) dc=F(x) +c

j f (x)dx is indefinite integral of f(x) w.r.to x where c is the arbitrary constant.

Rules of indefinite | ntegration
Iff and g are integrable function on[a,b] and f+g is also integrable function on [a,b], then

~[(f(x)+g ) )dx = j X) dX + Ig
If £, f,,..., f_anintegrablefunctionon [a,b] then

[0 + () + ()4t £, (x) Jdx = [ £, (x)dx + [ £, (X)dx+..+ [ £, (x

(i) If fisintegrable on [a, b] and k is the real constant then, kf is also integrable then
[kt (x)dx = k[ f (x)dx
(i) [k (%) + K, £ (X) oo +k, T, (x)] dx

=k, [f,(x)dx+k, [, (X)dx+ otk [ £, () dx

If fand g are integrable functions on [a, b] then

I(f ))dx = j X) dx— jg

Important formulae

Xn+1
I x"dx =
n+1

+c¢ neR —{—1}; xeR"
Ifn:Othenjdx= X+C

I%dx:log|x|+c; xeR -{0}

X

(i)J'aX dx = Ioz " +c; aeR" {1}, xeR

(ii)jexdx =e* +c;VxeR

Isinxdx:—cosx+c, ¥V xeR
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10

11

12

13

14

15

16.

Icosxdx:sinx+c, vV xeR

X= tan x + ¢ , x¢(2k—1)%,kez

Icoseczx dx=-cotx+c , xzkmn, ke Z

ISGCX ta

nxdx = secx+ ¢ , x¢(2k-1)%, k e Z

Icosec X.cotxd x=-cosec x+¢c, xzkt,keZ

f L dx:ltan‘1§+c,aeR—{0},XER

x*+a®

a a

:—lcot‘1§+c, aeR-{0}, xeR

a

J- dXzziIog

a

+c,aeR-{0},x=*a

x?-a 2a X+a
dx 1 Xx+a
=—Jog|——|+c, aeR-{0!, x-+ta
Ia2-x2 2a g X-a 0]

I\/ﬁ

J. dx
Jaz-x?

1
Iy

1
Ia+bx2

Iog‘x+w/x24_rk‘c, x| > K|

=sin‘1§+ c, xe(-aa),a>0

:_cos‘1§+c, xe(-a,a);a> 0

1 X
dx==sec'=+c, |x|>]a|>0
a a

1 X
=—=cosect =+c, |x|>]al>0
a a

1 b
dx = —=—tan* \/:x +¢(ab>0
Vab ( a ] ( )

Method of substitution

*Ifg:[a,

B] - Ris continuous and differentiable on (a, B)
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17.

18.

19.

20.

and g'(t) is continuous and non zero on (o, B) IfR_ <[a,b]

andf : [a, b ]— Riscontinuous and x = g(t) then j f(x) dx:j[f g(t) g'(t)]et

*Ifjf(x)dx=F(x) +cthenIf(aX+b)dX=§F(aa+b) +C

wherc f : | — R iscontinuous (a = 0)

* J‘f(x)"f'(x)dx=&+c, (n;&—l, f(x)>0, f’(x);to)

n+1

fl
* fﬂ dx = log| f (x)| + ¢, (fand f'are continuous f'(x) = 0, f(x) = 0)

f(x)

f'(x) oM
=] [t (x) dx =2 [T (X) + ¢ (fand ' are continuous '(x) # 0, f(x) = 0)
Itanxdleoglsecx|+c
km
= -log |cos x|+ ¢C X;é?,kez

. km
Icotx dx = log|sinx| + c, x;é?, ke z

= —log | cosec x| + ¢

km
Icosecx dx = log|cosecx— cotx | c, X ¢7, ke z
X
=log|tan —|+C
2
kr
Isecx dx = log |secx + tan x| + c, x;é?, ke z

T X k7
=log |tan — + = |+ C, X#—, kez
4 2 2

Integrals Substitutions

() /x? + a? X =atano or x=acot0
(i) /x? - a2 X =aseco Oor x =a cosecO
(ii) (/a2 — x? X =asino Oor x=acos0
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_ o la=-x
V)2 + x

(V) \/2ax — x?

X = a cos20

X =2asin’o

(Vi) 2ax - x* = \Ja? - (x-a)’

For the integrals :

1

1

X—a =asin® or acoso

1

a-+bcosx  a+csinx

and

== Integration by parts

a + b cosx + csinx

juvdx:ujvdx—j(j—ijvdxjdx

2

X
» taking tan 2 =t

21. I\/x2+a2 dx:gx/x2+a2 —%Iog‘x+«/x2+a2 +cC
2
22. J.\/xz—a2 dx:gxlxz—az—%Iog‘x+\/x2+a2 +cC
2
23. J.x/az—x2 dx:gxlaz—x2+%sin‘1§+c (a>0)
24. jeax sinbx dx = P (asinbx—bcosbx) + ¢
ax _ e :
25. je cosbxdx—m(acosbx+bsmbx)+c
26, | €™ sinbx dx= - sin (bx - ) + ¢
cosO = = ;sinezaerbz ;0e(0, 2n)
e™ cosbx dx = cos (bx —0) +c
27. | —— s (X9
cosO = ;sin@ = b ;0 (0, 2n)
a’ + b? a’ + b’
< 403 )
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28. [er (f(x)+f'(x)dx=¢" T (x)+c)
Definite Integration

Limitofa Sum

1. if(X)dXﬂiﬂ hZ f(a+ih)

a

b

2. If(x)dx lim b_azn:f{a+i(b;aﬂWhereh:b;a

n—o
a n

Fundamental theorem of definite Integration
If fis continuous on [a, b] and F is differentiable on (a, b) such that

b
Vv xe (a,b) if %(F(x)): f (%) thenjf (x)dx =F(b)- F(a)
Rules of definite Integration

b b
11ffand g are continuous in [a, b] then [ [ f (x)+ g(x)] dx :J' f (x)dx +J g(x)dx
b b
2 Iffis continuous on [a, b] and k is real constant, thenJ.k f(n) dx = kj f(x) dx
b c b

3 I fis continuous on the [a, b] and a < c <b then | f(x)dx = [ f()dx+ [ £ (x)dx

b a
4 [ F()dx=—] f (x)cx

a b

5 [ f000x= f0at = e

Theorems

1 Iffis even and continuous on the [-a, a] then I f(x)dx = ZI f (x)dx
-a 0

2 Iffis odd and continuous on the [-a, a] then I f(x)dx=0
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3 Iffis continuous on [0, a] then I f(x)dx = f f (a—x)dx
0 0

b

b
4 Iffis continuous on [a, b] then If (x)dx= If (a+b-x)dx

a

2a a a
5 Iffis continuous on [0, 2a] then I f(X)dXZIf(X)dX+If(Za—X)dX
0

0 0

Application of Integration
1 The area A of the region bounded by the curve y=f(x), X - axis and the lines

b b
x =a, x=bisgiven by A= |I|,Where|:If(X)dX orl= Iydx

2 The area A of the region bounded by the curve x = g(y) and the liney=aand y = b given

b b
by A=|I| Where | = fg(y)dy orl= fydx

3 Ifthe curve y = f(x) intersects X - axis at (c, 0) only and a < ¢ < b then the area of the
region bounded by y = f(x), x =a, x = b and X - axis is given by

c b
A=|L|+|L| where | = Ide, |2=Iydx

a c

4 1f two curvesy =f (x) and y = (x) intersect each other at only two points for
x=aandx =b (ax b) thenthe area enclosed by them is given by

b

A=|ljand | = I( f,(x) = £,(x))dx

a

5 Ifthe two curves x = g,(y) and x = g,(y) intersect each other at only two points for
y=aandy=Db (axb) then the area enclosed by them s given by

b

A= |1] where I = [ (8 (¥)=9,(y))dy

a

g



Question Bank

(Indefinite Integration)

dx
1 =
()Il+tanx —¢
(a) log |secx+tanx| (b) Zseczg
() log |x+sinX (d) %[x+log |sinx+cos x| |
(2) Ie +l i
(@) 2log e2—e_2 (b) 2log e2+e_2
5Iogx_ 3logx
(3) Imdx = +cC
X3 X2
(@) e- 27 (b) € log, (©) 3 (d) >
dx
pH [———= +c
( )Jx(x” +1)
(@ Slog X1 (6) “log | X
n n X' +1
1 1 x" -1
(C) - (d) =log |—
n
I 1)1
(5)]09 (x+1)- 09X, _ \e
X(x+1)
(a) logx—log(x+1) (b) log(x+1)—log x
2 2
o e el
2 X X
6 cot ! x 1— dx =
()je ( v j X = +cC
1 cot™tx 1 cot 1 x cottx cot 1 x
@ Exe (b) Ee (c) xe (d)e
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j tanx

= +C
COS X
(@) = (b) - © -2 @)
A/ COS X A/ COS X \/ COS X 2\/ COS X
(8) je‘”"gx x5 +1)71 = +C

(@) = Iog(x +1) (b)-log(x4+1) (c) Iog(x4+l) d) = Iog(x +l)
9 jcosec X dx = +C

1 1 1
@) —Ecosec X cotx+EIog |cosecx+cotx| (b) —Ecosec X cot X

1 1 1
(c) Ecosec xcotx+EIog |cosecx+cotx| (@ Ecosec xcotx—%log |cosecx+cotx

v,
aonfj374x=k2%2+cﬂmnk=
X

@ - 2,Olge2 (b) —log 2 (©) -2 @ -1
(11) j(x—l)e’xdx = +C
(@) xe” (b) —xe™ (c) —xe” (d) xe™*
(12) j(sin(log x)—cos(logx))dx=___ +c
(a) sin(logx)—cos(logx) (b) -x sin(logx)
(c) —x cos(log x) (d) sin(log x)+cos(log x)
(13) j(x+4)(x+3)7dx: +C
@ (x+3)" (x+3) 0) (x+3) (8x+33) © (x+3) (8x+33) n (x+3)

9 8 72 72 8

a4 -[ x+3)\/ +2
(a) 2tan” \/ +2 (b) 2tan"Vx*+3  (c) 2tan'x (d) 2tant/x* +2

(1)j = +c

e* +2+e

(a) —%(e “+1) (b) —%(e2X +1)_1 (© —(e”+1) (d) —(e” +l)_1

= +C

%7



cosX dx = Alog~/sinx+1+c then A=

(16) If j T

X+2sinx+1
1
(@) 2 (b)1 (©) > (d)-2
+C
41
X X 2X
@ -log = ) Iog‘ © (©) log =11 (d) log |2
e*+1 e"+1
cos® x —sin® x
= C
a )Il 2sin’ xcos xX —
COS 2X sin 2x COS2X sin 2x
(@) - (b) - (€) > (d)
1
19) | ————d(logx)dx = +C
)Il+(logx)2 (fogx)
tan™* (log x) 4 tan™ 4
(@) ———~ (b) tan™(log x) (d) tan™ x
(20) Ifj 1+00s8x dx = Acos8x+C then A=
cot 2x —tan 2x
1 1 1 1
a) — b) —= 0) —— d) =
(: ) (b) 3 (c) 16 (d) 3
1) If jmd = Ax+Blog (9™ ~4)+c then A= and B =
3 35 -3 -35 -3 35 3 35
) —,— — c) —,— d) ==
()2 36 ()2 36 ()236 ()236
(22) If I— =K tan‘l(tan 2X)+c then K =
smPx +cos® x 2
1
a) — b) -1 c)1 d —=
(: ) 5 (b) (c) (d) >
(23) If | X PV e thenP =
Vl—x%
4 3 4 3
: b) = - d) =
(a) ()4 (©) 3 (d) 2

sec xdx

24) | N =

2x+a +sina

+C
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(a) \/23e00c(tan X—tan o) (b) \/23ech(tan X+tanao)

(c) y/2seca(cotx+cota) (d) /2seca(cotx—cota)

(25) If'[X +ldx tan'x+Ptan'x* +c then P =
1
(@3 (b) 5 (©) 3 (d) -3
log x— l

26 =
( )'[ (log x) e

(@) xlog x (b) —xlog x () X (d) ——

log x Iog X

@) | de T

(a) ?Iog X (b) e* log x* (c) e*xlogx (d) log(xe*)

(28) If Ixcoseczxdx =P-xcotx+Qlog|sinx|+c then P+Q =
@1 (b) 2 €0 (d) -1
(29) If jxe log xdx = Px” log x+Qx’ +cthenP+Q =

6 1 1 6
(@) 9 (b) T (c) 19 (d) T
1
(30) j[log(log x)+@}dx: +C
X 1
(a) W (b) x+log(logx)  (c) log(log x)+; (d) xlog(log x)
31) j[x *1) Cdx= ‘e
1 1 1 1
X—= X+= ~—X —X-=
(@e X (bye X (c)eX (d) e X

g



(32)j (x* =1)dx

= +C

X

tan_l(x + lj‘
X

(c) tan™ (x + %)

(33) fcosx d(sinx)=___
(a) sin22x x

X X
(34) jidx —

cosz(xexj

(a) log

(a) Iog‘ex+xex‘ (b) sec(xex)

(X4 +3x2 +1)tan1(x2 +1J ___________

tan_l(x - lj‘
X

(b) log

(d) tanl(x—%j

+C

) 222 x) @ (x+1) @ ant(x-1]

2

+C

4 4 1
(a) 3 (b) 3 (c) 3
dx
36 =
(36) JeX +e X ——"°

(a) log ‘ex +e_X‘
(c) log ‘ex +1‘

2x+log Xy =

(37) Je
(a) %(2x—1)e2><

©) %(2x+1)e2x

(b) tan_l(ex)
(d) tan_l(e_xj

+C

(b) %(2x—1)e2><

(b) %(2x+1)e2x

(c) tan (xexj

(35) If jsin3xdx= Acos3 X+ Bcosx+cthen A—B =

(d) cot(xex)

g



X— smx
(38) J1 COoS X - e
X X X
@ xtanE (b) -xcotE (© cotE d) -cotE
(39) J 5+Iogx e
6+Iogx
Iog X X logx+ 6
(@ — (b) logx+ 6 (©) (d) x(log x+ 6)
tan >
(40) If [—=—=Ptan™ 2 |ycthenP:
5+4cos X 3
3 1 1 2
(a) Py (b) > (©) 3 (d) 3
(41)Jlogx 3 e
(a) _Y(Iogex+1) (b) %(Iogex+1) (c) log x+1 (d) —(1+log,x)

(—sin x+cos x)dx

(42) Ifj : : : =—cosec™| f(x)]+c thenf (x)=
(sin x+cos x)\/sm X COS X +Sin® X cos” X
(@) sin2x+1 (b) 1-sin2x (c) sin2x-1 (d) cos2x+1
cos xdx 1, |22-z+1 1 2z -1
(43) Ifjm:—glog W —ﬁtan ! 7 +cthenz=__
(@) tanx (b) cot x (c) sinx (d) cosx
(44) j\/1+sec xdx = +C

(@)—2sin™(2cosx+1) (b) —sin"*(2cosx—1) (c) sin™(2cosx—1) (d) cos™(2cosx—1)

(45) j(m+M)dx:\/§sin‘l(_)+c

. . . X X X . X
(@) sinx—cosx (b) cosx—sinx (©) SmE_COSE (d) COSE_SmE
L\
(46) jw:—+c
X
5 1) 1 1y 5 1) 5 1Y
F T G BCE - O IR - G
@n | &

(x-1)2(x-2)2
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1

x—1 x—1 X—2 X—
@) Zﬂj (b) ,/m (©) Zﬁfﬁ (d) 2 )

X2 +1
(@8 [ dk=__
) tan‘l(X +1) (b) tan‘l[xzx 1] (©) tan*(x+1)  (d) tan™(x-1)

sSin X — Sln X
(49)-[\/ 1-sin®x
2 ](d) gsin'{' : j

@) —sm (sm xj (b) —sm (cos/ ) (© _73sin'1(sin2x sin?x

(50) j cot™ y/xdx = +c
(b) (x+1)cot ™ V/x —/x

@ (x+1) cot X ++/x
(©) xcot™ v/x —+/x (d) \/Q(cot‘1 X — x)
log x
G '[ (1+logx) x)° —F
@ I)(()g - (b) x(1+logx) () % (d) xlog X+ x*
xdx
= +C

e

1 X 1 X 4 X 1 X
(a) /3 tan ++/2 tan 7 (b) +/3tan 7 J2tan 7

J3
X X
(©) tan*—= +2tan"—— d) tan - —y/2 tan™
N i@ gt s
(53)j 14X 4 s
4 5 4
(@ gxé—%xs—x (b) §x3—%x3+x
5 3 4 5 3 4
() §x?’+%x3+x (d) §x3+jx3 X

cos‘l[f ]+cthenf(x)=

Sl e )ﬂ 7

1+x° X X +1
c d
@ O e Ofey @
cotxdx
(55) | ——== +C
'[ cos* x+sin* x

{ 412 )




(a) %Iog‘cot2 X++/cot+1 (b) —%Iog‘cot2 x+\/cot4+1‘

(c) %Iog‘tan2x+\/tan4+1 (d) —%Iog‘cotx+ cot4+1‘

(56)IeX 1_ijdx: +C
1+ x? -
X 2 ex X 1-x X 2

(8) e (1+x°) ©) e (I+X2j (d) e* (1-x*)

67) [~ vo
\/cos3xsin(x+oc)
(a) 2seca/sina +cosa tan X (b) seca/sin o+ cosa tan x
(c) \/sina+c05atan X (d) 2+/sina +cos o tan X
1

58) If =——cotx+Atan™( f c then A= and f (x) =
8) I1 cos'x 2 o ( (X))+ - (%)

(a) —% and /2 cot x (b) /2 and /2 tan x

1

c) —~/2 and +/2 tan x d) —— and v/2 tan x

(©) (d) 22
(59) [V X g g - re

1+cosx
a e_ sec~ b —e_X sec> c —2e_X sec> d) 2e? Xsec—
(a) 5 (b) 5 (©) 5 (d) 2
dx

(60) | - = +cC

(x+2)13(x—5)3

1 1

-13( x+2 % 13( x+2 % 13( x—5 )3 —-13( x-5
@ —(fsj ofe)  ofn) 0T

dx
@nj = +C
xsmx+cosx)
Sin X — X CO0S X Sin X+ X oS X XSin X —COS X XSin X + Cos X
Q——— () —— C©—— &
XSin X+ Cos X XSin X 4+ C0S X XSin X +CoS X XSIiNn X —COS X
1) xt
(62)I 1+x——|e *dx= +C
X

1 1

(a) (x+1)ex+1 (b) (x—l)ex+1 € -xe * (d)xe

{ 413 )



5x+3
(63) If | ————==kVX* +4x+10 +k Iog‘ X+ 2 +\/x2+4x+10‘+c
j\/x2+4x+10 ' 2109](x+2)

then k, +k, =
(@-1 (b) -2 (€)1 (d) 2
(64) j(l— cos X ) cosec’xdx = +C
X X 1 X X
a) tan— b) cot— c) —tan— d) 2tan—
(@) 2 (b) > ©) o Nz (d) >
(65)j = +C
23|nx+3cosx)
1 1 1 1
) -—— O —— ) )
@) 2tan x +3 (b) 2tan x +3 ©) 2(2tan x+3) @ 2(2tan x+3)
(66) If f (x)=cosx—cos” x+¢0s® Xx—c0s* X +........ thenj X)dx = +C
X X 1 X
a) tan— b) x + tan— c x——tan— d) x—tan—
(a) > (b) > (c) K ens (d) >
e*dx
67 = +C
( )J(ex+2012)(ex+2013)
(@) lo e* +2012 () lo e* +2013 © e* +2012 (d) e” +2013
*+2013 *+2012 e* +2013 e’ +2012
2011 n X2012
(68) Ifj 40<24 )dx: ktanfl(x2°12)+c
@ 2012 (®) _2012 © 4024 (@) _4024
(69) J‘L_=—+C
COS X —Sin X
1 X 3n 1 X 3n
a) —log |tan| ——— b) —log |tan| —+—
@ 7' (2 8) ®) 77" (2 8)
1 X T 1 X =
c) —=log |tan| ——— d) —=log |tan| —+—
()ﬁg (28j ()ﬁg (28)
(70) Ifj sin x o = Ax+Blog ‘sin(x—a)‘+cthenA2+BZ:
sin(x—o)
(@)1 (b) 0 (c) cos® o +1 (d) sm®o +1
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(7D If | 5 dx
\25% -1
1 1
(a) logg (b) log; (c) logZ® (d) log2
. 2X
72) If |sin™
(72) I (l+ x°
(a) xtan™" x (b) —xtan~' x (c) 2xtan" x (d) —2xtan™x

-1 -1
(73) If'[Sln Jx—cos &dx—k-%[\/x—xz—(l—Zx)sinl\/ﬂ—x+cthenk:_

sinty/x +cos 1 /x

=k log

5% +4/25% —1‘+c then k =

]dx: f(x)—log(1+ x2)+c then f (x) =

T 4 T 2
(a) 7 (b) = (c) 5 (d) =

(74) If Isin {Ztanl /T—X]dx = Asin™ x+Bxy/1-x* +cthen A+ B =
+ X

1 1
@0 (b) 2 (©1 (d) —3
(1+x)" LY
(75) If ITCIX: a(l'i'?] +cthena+b=
6 11 21 16
@ < b) 75 © @ 35
(76) If [5% 57 5*dx =k5% +c then k =
(a) (log, 5)" (b) (log,5)" () (log,5)° (d) (log, 5)"
(77) j\/1+ cosecxdx = +C
(a) Zsin’l<\/cosx) (b) Zcos’l<\/sin x) (c) 25in’l<\/sin x) (d) 2cos’l<\/cosx)
dx
78) | ——=
9 j\/l+cosec2x e
— w . 4 cos X [ cos X 3 M
(a)sm(ﬁj (b)sm(ﬁj (C)COS(\/E) (d)cos(\/zj
X
(79) j ﬁx: +C
(a) 2% log® (b) 2% log? (©) 2% logs (d) 2¥** log?
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(80) Icosec(x—%jcosec(x—%)dx= k{log sin(x—%)‘—log sin(x—%ﬂ+c then k =
J3 2

(a) 2 (b) -2 (c) > (d) 7

oY P — e
(sin® xcos” x)*

(a) 4(tan x)% (b) 6(tan x)% (c) 4(tan x)% (d) 6(cotx)%
82 X M dx =
( )Ie {(X2+1)2 X=___ +4C

[ 2x-=1 S X+1 < x—1 [ 2X=2

@e (x2+1) (b)e £x2+1] ©e (x2+1j (@e (x2+1j

(83)j s NS e

e +1) \VeX+1l+e™*
() tan*(e*+e) (b) sec*(e*+e™) (o) 2tan1(e% +e%) (d) Zsecl(e% +e%)

(84) j \/7
X5

+C

8

4 8

@) —Iog x5 +\Vx® -1 (b) _TSIog x5 +\x® -1
4 4 8 -4 4 |8

(©) Elog X5 +Vx5 -1 (d) ?Iog X5 +Vx5 -1

(85) If I(xgo + x4 xlo)(2x2° +3x%° +6)1l°dx =k (2x30 +3x% +6x"° )ié +cthenk=__

1 1 1 1
(a) — (b) -— ) - d) =

@) Jﬁ

(a) 2sint,| ;4 (b) 2cos™,| ;4 (c) —sm L ;4 (d)-—s ‘/

2012x+ 2013 2012

_+4C (4<xx<0

(87) IfJ' dx = x+klog|2013x+2012|+c then k =
2013x + 2012 2013
4025 4025 -4025 -4025
@ ——— (b) > ©) ——— (d) >
2013 (2013) 2013 (2013)
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2sin X +CoS X

(88) IfI : dx=ax+Dblog|7sinx-5cosx|+c thena-b=___
7sin Xx—5co0s X
4 4 8 8
a)— b)-— C)— a)——
( ) (b) 3 ()37 (a) T
(89) IfICOSQX+COS6X dx =k, sin4x+k,sin x+cthendk, +k,=__
2cos5x -1
(a)l (b) 2 (c)4 (d)5
(90) = +C
J‘xtanx+1)
tan x cot x —tan x B 1
xtan X+1 Xtan x +1 Xtan x +1 Xtan x +1
(91)J‘,/l+sm—dx_ +C

(a)8(sm§+0058j (b)sin§+cos§ (c)= (smg—cossj (d)8(sin§—cosgj

(92)I (x+1)dx _ ‘e
x(1+xex)2
xe* | 1 xe* +1 1
a)lo — b) I
(a)log 1+ xe*| 1+ xe* (b)log xe* +1+ xe*
xe* | 1 1+xe*| 1
c)lo d)l -
(c)log 1+ xe* +1+ xe* (d)log xe* 1+ xe*
93)| —M—
( )Ie +e” +2 e
1 2% e*
a b c)— d
( X+1 ()ex+l ©) e’ +1 ()ex+1
\/_ dx 1++1-X
(94) |fj =k log|——=—"|-cos*/x +¢
IX X Jx
(a)l (b)2 (c)-1 (d)-2
2
(95)[Mede= re
(x+4)
X X+ 2 X—2 2xe’
ae*| — b)e* X d
(@) (x+4j (b)e (x+4j (c)e (x—4j ( )x+4

Gy



2e +3e

(96) Ifj X = Ax+BIog‘3e2X +4‘+c then A+B =
13 15 17
a) — b) — c) — d) —
( ) ( ) © -4 (d) -4
97) If klog %X [tanx| X fcthenk=
&7 J.1+tan X Isec? x+\/—tanx‘
1 1 1
Q) —— b) -——— C) — d
@z NG 9o O 27
(98) If Jsx—_ldx=klog‘3% +372|+c thenk =
3 +1
(a) log; (b) log; () 2log; (d) 2log;
(99) j%dh e
sin® x+cos* X

@) tan‘l(\/tan x) (b) tan™ (%tan xj (©) tan*(tan’x)  (d) tan”*(2tanx)

(100) j e (1+tan x)2 dx = +C
(a) tane” (b) tan xe* (c) tangeX (d) tange‘X
(L01) | (XZSX:Z);T‘;Z dx = Ty
(@) (XE")(—T):L3 )fl)z (b) (XSX—E; ;3X41rol)2 () 2(x° +X1(03 +1)? (d) 2(x° +X>i3 +1)°
(102)I tan x+cotx+1secx+cosec X dx= e
(a)%(cosx—sin x)+§ (b)%(sinx—cos x)—g
(c)%(sin X + COS x)+§ (d)%(sin X + COS x)—g

g



3 1
sec2 0 —sec2 0

(103) g EN0d0= +c
+
(a)—log secO —+/2secH +1 (b) 1 log secO ++/2sech +1
V2 7% lsecO ++/2seco +1 V2 7% lsecO —2secH +1
(©) ilog secd —+/2secd —1‘ (d) log secO ++/2sech -1
J2 T%lsec ++/2sech —1‘ \/— ®lsecO —/2secH —1
sec® x—2009
(104) j = +C
X
COt X —Cot X fan x —tan x
(a) Sin2009 X (b) Sir12009 X (C) Sin2009 X (d) SinZOOQ X
(105)jx27(1+x+x2)6(6x2+5x+4)dx _ +c
X'+ x* + x?)’ x* + x° + x8)’
X+ X2+ x%)’ x° +x% + x")’
(0) XXX () )
(lOB)IWdX = +C
l 1/4 l 1/4 l 1/4
(a) (l+ —4j (b)(X4 +l)1/4 (c) (l__“) (d)—(1+ —4j
X X X
(107)'[ _A2+ B+Iog +C
x+x3 X X X+1
(a)A:%,le (b)A:LB:% ©) A:-%,B:l (d)A=—1, B:—%
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(108) j Sin X - COS X - COS 2X - CoS4X - COS8X - COS16X aX =

+C
o e g g
(lOQ)fwdx:Acosx+Blog|f(x)|+c
R s L R
ot - E gute 3 -G
(110)[)(())(( 1 dx = Alog|x|+ BX +c.then A=, B=

(a)A= 1B_—1 (b)A=-1B=1 (c) A=LB=1 (d)A=-1B=-1

g



Hints
(Indefinite Integration)

1+tanx  sSinX+cosx 2

1 B COS X 1] cosx +sinx + COSX — sin X
COS X + Sin X

X X
e"+1 e?+e?

X X —X
-1 2 _ o2

and taking e? —e 2 =t

e5Iog>< _ e3log>< X5 _ X3

= =X
_ e2logx X4 _ X2

4log x
e g

1 anl

X(x"+1)  x"(x"+1) , taking x" =t

Taking log (x + 1) — log x =t

(¢]

cot™x X tan x X tan~t x
1-— =g — e cot™x
{ 1+ Xz} 1+ %2 Integrate ¢ by parts

tan x = )
Joosx = (COSX)2 sIn X 'taking cosx =t
COS X

4

, taking x* +1=t

e (x° +1)7l =57

cosec’x = cosec’x /1 + cot? x, takingcot x = t

1
2 1
2

, taking 2© =t

X

N

XS

(x—1)e™™ = xe ™ —e ™ Integrate x e by parts
sin(log x)-cos(log x), log, x=t - x = ¢
(x+4) (x +3) =[x +3+1][x +3]

= (x+3) + (x+3)

1

(x+3)\/m’

X+ 2=t

¢



15.

16.

17.

18.
19.

20.

21.

22.

23.

24.

25.

26.

217.

28.
29.

30.

31.

J ! = € taking e* =t

e + 2 + e (ex +1)2

cosx taking sin x =t

\/sinz X + 2sinx + 1

1 e
e +1 1+e

takingl+ e =t

sin®x — cos® x = (1 — 2 sin?x cos? x) C0S 2X
Let log, =t then d (logx) = dt

1+cos8x  2cos’4x
cot2x — tan2x  cos®2x —sin? 2x

9e?* — 4 =t

1 1 4

x SiN2X COS2X =

sin8x

4sec? 2x

sin®x + cos®x 1-3sin®x cos’x 4-3sin?2x 4+tan?2x

1-x2=1t?

SeC X SeC X

sec? x

\/sin(zx + o)+ sin a ) \/Zsin (x + o) cosx ) J2tanx + cosa +sina

and taking 2 tan x cosa + sina = t?

x“+1 x'-x*+1+ x> 1 . 2
x® +1 x® +1 1+ x*  x°®
log. x -1 .

ge—ztaklng log,x =t .. x =¢
(log, x)

X

X

& log (exx) = e?[Iogee + xlogx] =e* {%+ log x}

,taking x® =t
1 g

x cosec’x, Letu =x,v = cosec’x, taking integration by parts

x° log .x, Letu=logx, v=x%, taking integration by parts

1 .
log (log x) + Jogx @ BKinglog,x =t - ¢

X

2 1 x*-1 1 L _ 1
[X j je X :(1+—2j e * taking x—;:t

» and takingtan 2x =t



32.

33.

34.
35.

36.

37.

38.

39.

40.

41.

42.

2 2
x 1 = X ,taking x + 1y
X

2 2
(x* +3x* + 1) tanl(x +1j Kx+1J +1} tanl(x+1J
X X X

1+ cos2x
2

cosx d(sinx) = cosx cosx = cos® X =

taking xe* =t
sin®x = sin? x sin X = sin x — sin x cos® x , taking cosx =t

1 e*

eX 4 e—x - eZX +l taklng e :t

e2**loox — 2 'y taking u =X, v = e* (integration by parts)
X—2sin X CoS X
_si - 5 C0s = 1 . _
XZsInx _ 2 2 _x. = cosec?’ X — cot X, takingintegration by parts
1-cosx 2sin2 X 2 2 2
2
5+ log x
(6 +logx)"’ taking log, x =t . x = ¢!
1 X
— - _stakingtan — =t
5+ 4cos x taking 2
log x

N log, x =t = x =¢', taking integration by parts

COSX — Sin X

(sin X + COS x) \/sin XCOS X + Sin’ X cos® X

cos? x — sin? x

1

. 2 . 1 2
(smx+ cosx) sin X cosx+E 3

2 COS 2X King 1+ sin 2
- + takin sin2x =t
(t+sin2x) [trsinagf-1 0

423 )




43.

44.

45.

46.

47.

48.

49.

50.

ol.

52.

COS X

_ cosec’x-cot X

sin®x + cos® x

J1+secx =

Jtanx + Jeotx =

(sinx + cosx) v/2

1+ cot® x

+ COS X

, takingcos a =y

sin X + cos X

\/sin X cos x

» taking cotx =t

V2 (sinx + cosx)

- \/1 — (1-2sin x cos x) B \/1 — (sinx — cos x)2

(taking sin x - cos x =t)

x* +1

' - x* +1 (

sinx — sin® X

Sin X cos X

1-sin®x

1- [sm x

~, taking sm2 X=t

cott\/x=u and v = 1, taking integration by parts

log x
(1 + logx)

X2

-, taking log,x =t = x = ¢

3(x2+2)—2(x2+3) _

3 2

(x2 + 2) (x2 + 3) -

(x2 + 2)(x2 +3)

x2+3 X242

{ 424 )



53.

o4.

55.

56.

S7.

58.

59.

60.

61.

62.

1035)

1 2
[1—x3+x3] .
=1

2

1+X _ —X§+2§
1+ 3x 1+ 3x
. 1-X 1-t°
, taking S=t' =X ==—, 2xdx=
(1+X2) 1—¥? 1+x 1+t
cot X _ COtX. COSEX’X

Jeos* x +sin*x  /1+ cot* x

x|:1_Xi|2 X
e ~| =e
1+ X

1

1 B 2X
1+x° (1 + x2)2
sec? x

\/cos3 xsin (x + «)

" Jsina + cosa tanx  taKing sina + cosa tanx = t?

1 1 1
1-cos*x 2|1-cos?*x

1
+
1 + cos? X

' taking cot® x =y

Vl-sinx - X
————e 7% taking —— =t = X = —2t
1+ cosx 2
1 1 ox+2
12 u 2 taking 5 =t

(x+2)8(x —5)3

XZ

e e

X

XCOS X

(xsinx +cosx)2 - COSX'(xsinx +C0s x)2

X .
u=——, taking v=
COS X

(1+ x—l]eX
X

1
X+=

takingu=X, v=e *

X COSX

1
+ =

X —

N

3
X

(xsinx + cosx)2

—2tdt
(l +t? )2




63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

5
Ex + 3 E(2x+4)—7

\/xz +4x +10 B \/xz +4x +10

(1 - cosx) cosec’x = cosec’x — COSec X. COt X

1 _ sec’x

- )z ' taking tan x =t

(2sinx +3cos x)2 (2tanx + 3

lin

f(x):ﬂ S nN—o>osn =

1+ cosx

X

e
(e + 2012) (" + 2013)" taking e”

1-7r

=1

X201l tan—l X2012
1+ o » taking tan™ x*? =t
1
COSX —Sin X
= 1 = 1 cosec (X + 37‘5]
\/Esin (x+ ?’n] \/E 4
4
sin X sin (x— o + a) :
: = = cosa + sina. cot(x — a)
sin(x — o) sin (x — o)
5)(

/(5x)2 _q taking 5* =t

sin™ (1 2X 2), taking x = tan@
+ X

sin'A/x —cosTt /x4 o
sin'W/x +costA/x 0w

nt/x -1, taking </x = sin 0

L 4 J1=-x
sin™? (2 tan m], taking x = cos20

a=C0SX,I=—-C0SX
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75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

5555 | taking 5° =t

1+ sinx .
J1+ cosecx = _ , taking sin x = t?
sin x

1 _sinx
JL+cosec® X /2 — cos® x

" taking COS X=t

2

N

, taking x = t?

e G e G e e O RO

1 sec? X

5

1 -
(sinx cot” x)e ~ (tanx)s taking tanx = t

XX —x-2 ox+1 1-2x-x°

e | XA ey

X

X +1 1-2x — x?
f(x)= f'(xX)=——7"—"—7—
()= (x? + 1)

(ex—l) eg—e%
(ex+1)\/ex+1+e‘X X x x o x\?
e?+e? e?+e? | -1
4
1 , taking x5 =1t
x5 V55 -1

(x30+ x20+ xlO)(2x20+ 3x10 +6)10
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86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

1
(x30+ x20+ xt )(2x30+ 2x20+6x10)10
taking 2x* + 3x* + 6x" =t

1
\/(X—4) (7 -x) ' taking x — 4 = t2

2012 x + 2013

2013x + 2012 ' Nr=A(Dn+B
2SiNX + COSX
7sinx — 5cosx | NI'= A+B (Dr)

2cos 22X cos:iX 2[4cos3 52X cosszx} coSs 3xX

COS9X + COS6X 2 5x 3x

5x = 5x = 2cos—cos7
2cosbx -1 4cos? X 4cos? X 2
1 B cos? X _ COSX X COS X
(x tan X + 1)2 (xsin X 4+ COS x)2 X (xsin X 4+ COS x)2
taking u=@( , taking v= XX 5
X (xsinx+oosx)
2
. X . X X X X
1+sin— =,|[SIn—+ cO0S —| =SIn — + COS —
\ 4 \/( 8 8] 8 8
X +1 ~ (x +1) ¢

x(l+xex)2 xe* (1+xex)2'takin9 xe* =t

1 eX

e* e +2 (e* +1)2 ' taking e* =t

1-Jx 1

1+ Jx | x ' taking x = cos® 0

(x+2)2e [x(x+4) 4 o

(x + 4)° (x +4)  (x+4)

{ 428 )



=[ x 4 2Je*,f(x)= X and f(=—2

X+4  (x +4) X+4 (x +4)

2¢* +3e  2e¥+3

= , thentaking Nr=A(Dr)+B
B i aer 3744 J (Br)
1 sec’ x .

97. Trtan x- (T tan® x) 1+ tan” X), taking tan x =t

y_1 3-32 x
98. T % = takingze 37

32 +32
; i 2

99. sin 2x _2sinxcosx  2tanXx- sizc x’ taking tan® x = t

sin*x + cos*x  sin*x+cos*x  1+tan*x
100. e* (1 + tanx)” = e** (tan x + sec” x), taking 2x ='t
101t0 110 Try yoursdlf

¢



Answer Key

88
89
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94
95
96
97

98
99

100
101
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103
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107
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109
110
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QUESTION BANK

(Definite Integration)
1) J. |x[dx :% ; where Ke Nthen Kis ....ccocoevvvvvnnnan,

@o (b) 1 (c) 2 (d) not possible
(2) If [ x|xfdx :%,n e N then niis oo
1

(@1 (b) 2 () 0 (d) 3

T

2
(3) j[cot x]dx is equal to .......cccoovericnnc,

3

T T
@1 (b) 0 (c) 3 (d) 2
(4) J%[szdx isequal to ....coooevveverereennns
() % (b) 3 (©) 2+~2 (d) 2-42
(5) Jz.\/l—sin 2xdx isequal to ........cccveeerinnnenn.
@) V2 +1 (b) V2 -1 () 1-~/2 (d) 0
(6) The value of the integral Jl'zzx B7AX S v
64 27
(a) IogeE (b) Ioge6—4 (c) Iog% e (d) Iog%e
(7) The value of the integral j.(x ~[X])AX S oo
@) 0 )5 (c) 10 (d) 15
(8) Jz'es‘”1X -etan [X]dx isequal t0 ....cccocvvveeeiinne,
T T =z T =z Ed
(a) 2 (b) 2° (c) 2" (d)e




|a

2
(9) The value of the integral J' tan (cotx)+cot ™ (tan x)] S N T
0

T TCZ TC2
(a) 2 (b) () vy (d) >

b 2
(10) The value of the integral J'%dx IS terreee e e
-7 +

(a) 0 0) 5 © 3 (d)
(11) The value of the integral jl log (ﬁm] AX S oo,
(a) log 2 (b) 0 (©) log 3 (d) not possible
(12) The value of the integral j (X+ = X ) T AX 0 +ovrrevvereeeeeeenen
()0 ® © @7
(13) 2f(sin X+[sin x|)dx is equal to .......ccccoeverrvrrr
@0 (b) 2 (c) -2 (d) 4
(14) i|;.(tan X +tan 2x + tan 3x + tan x - tan 2x - tan 3x )dx is equal to .............c..coc..c..
@ log2 (b) log¥/4 ©3log2  (d)4log3
(15) j(x +log x*' )dx is eqUal 1O vrrvvveeeeeeee
O (b) e* -1 € +1 (A ¢
16) I = Jl.(x7+coslx)dx then cos | isequal to ......c...ccoceveunenn..
(3) 1 (b) 0 (©)-1 OF
17) fmdx iS €Ul 10 vvvvvvvvverrrrrrrren,
@ -3 ©)-1 ©-2 @-4




(28) J‘piij + |i_z|]dx isequal to .......ccceeevvviernnnns

(@0 (b) a (c) 2a

(19) The value of the integral

- C—

(@) e-1 6) £ ©)0
(20) If j;%dx :% then Kisequal to ........ccoovvenenee.
(@)1 (b) 2 (c)3

(21) j 2 x3dx is equal t0 .....veeeveeereeenee,
1

log=
g3

@a~o (b) log 3 (c) -log3
2
(22) If f is an even function and j f (x)dx =K
0

2

1
then j(x 2_1]1‘ (x+ljdx isequal to .......coovvvvvveennn.
X X

() 0 (b) 2K (©) K
%
(23) The value of jcosecze logtan® 0d o is .......c.cccceevrene.
%%
1
a) 0 b) /3 ) —
(a) (b) (€) 7
5n
ne value of | & h is equal
24) The value of | ———=—= =« then tan a is equal to
(24) ;[1+\“/tanx |
12
(@ V3 (b) 1 © =
J3
%8tan2x+8tan X+8
(25) The value of j T OX S
o, fan®x+2tanx+1
(@) 0 (b) (€) m+2
(26) The value of jﬂde ISt
» C0S0+sin 0

(log x)8 dx +8j(|og x)7 dx is
1

(where a > 0)

(d) 4a

(d) 4

(d) log2

(d) 4K

(d) -2




@0 (b) g © (d) 2n

2
27 jlog (tang + cotgj dx isequal to ........ccveeereennes
0

@) g log2 (b) —g log2 (©) zlog2 (d) -7log2
= sin(2n +l)—
(28) The value of integral j—dx 1T
0 SIin—
2
()0 0 7 ©n (d) 2n

1007

(29) The value of the integral j V1—COS2XAX S wovvvvverercrcririan
0

() 50 (b) 100% () 10042 (d) 2002
(30) The value of j— — —dx ISt
logx < X
@ e B)e © @0
2p+a
(31) If f (x) is an odd periodic function with period P then j x)dx is equal tO ............
2p-a
@p (b) 2p ©4p do

1
B2 If1, = jx” -e*dx for ne N then I, +1001y isequal tO .........ccccccuruenecne.
0

@0 (b)1 ©e de”
(33) fwdx isequal to ..o,
5 COS™ X+sin” x
T TC2 TEZ T
(a) - (b) T (© " (d) 5
(34) jl (wj dxisequal to ..........ccoevvevennnnen.
bcos x
T T
@0 (b) > (© 2 (d) mab




(35) The value of intergral I ..........................

X+X
64 128 1, 32 64
a I— b) —log— C) —log— 6 log—
@ — 509 ()6965 ()609165 () e
%
(36) If | —Itan xax thenz iS equUal tO ......oeeeeeeeeeenee
—l r r+2
@5 (b) 10 (©15 (d)20
dtm b

@7 If j x T dx:j dx thena+bisequal to ........cccovvevrnenee

1

(@) 2n+7 (b) n+§ © > d7
(38) '1[3/ X —x* dX isequal to .......oevveereeneens
1 3 9 29
@ > (b) 2 © o8 (d) o8

1

(39) The value of the integral I( X +6X* +55 +4x% +3X +1)e“dx is equal to
0
@5 (b) 5e (c) 5 (d) 5*

2
(40) jx[x]dx =10 17| (0 A
0

@ K ©2 @
(41) If f (x) = f (n+e—x) and!f(x)dx=eT2n then exf(x)dx is equal (o ..
@ 0" ©1 @1
(42) The value of integral j ﬁ OX S oo
@1 ) 5 © @
43) If j = dx= Kl_ ; then K is €gual t0 ......vevessrveerren
@ (b)n-+1 (©n+2 (@n+3

{ 435 )



% .
(44) I log (cot2x )™"dx is equal t0 .......ccocersrrrrrrrrs
0

@0 (mg @%

n+1 100

(45) If j f (x)dx=n wheren=0,1,2......, and j f (x)dx
n 0

(a) 50 (b) 49 (c) 99
(46) dex iIsequal to .....cccceeevvveecnennn,

¢ 1+c0s” X

(@0 (b) = (c) n—;

a+l

(47) The value of integral j a-x|dxis (aeR")=.....

(3)a (mg ©) 1

T

2
(48) The value of jsin 0vSiN20d0 iS ....ccceeveeiriirenn,
0

(a) 1 (b) 0 © 5

(49) 'l[ log xé dx is equal to
1+e e-1

(@) u (b) N (€1
(50) If a <0 < b then the value of j%dx ([

(@ a+b (b)b—a (c)a-b

7
(51) I vsecx+1 dx isequal to ......ccoceeevveivvennen,

T T
(@0 (b) " (c) 5

T
@2

2
k*—k then k is

(d) 100

(d)=w




%
(52) The value of the integral j log(SCO—taN0) OIS ..

%
@7, () %, CF: @0
(53) The value of the integral jm -cosg OIS o

(L T

@0 ® 2 © 2 A=

4 j&\/ 1-xax is equal to ......ccvevererercrrnnn.
4 8 16 32

@ 105 (b) 105 © 105 @) 105

7 sin20
(55) !mde iSequal to ......coeevervrrvrrinnns

T T T

@0 ) 3 © 2 () >
(560) TSi”_loonx IS €QUAI O 1o

. sinx

@0 GF: © (@ 2r

i
(57) I sinxf (cosx)dx is equal t0 .........ccccuvereen

7

@1 01 ©0 @
(58) The value of the integral j(xz X) YACES

@0 o ©1 @2
(59) The value of jf[cot e TG I T 1 C JO— (where [ ]denotes the greatest integer function)

T —TT
@ 2 ®1 © > -1




(60) Iff J.Iog[ thjdt thenf[ j—f(%lj isequals to ........ccccevveerennnen

@0 ® © @1
(61) The value of caJtC[ f (cx)+1]dx JE f(C%+X)dx,C %0, is €qUAl tO oo
@ao (b) c(a-1) (c)ac (d)a(c+1)

(62) f : R — R and satisfies f (2) =1, (2) 4|fj3x (x)dx=7,

then f (3) is equal to ............ccoeurrrenees

@32 (b) 4 (c)8 (d) 10
(63) J-Iogt dt+j ogtdt isequal to ......cccceeverrienene,
@) e ) = ©2 @2
e 2
(64) If JTE f (sinx)dx = 2 then the value of quf (SINX)OX 08 woovrreecrriiirn
(@0 (b) 4 © OF:
%
(65) J' [( X+ n)3 +cos® (X + 3n)}dx iSequal to ...oo.oveeveeieeierienen,
,3%
TC3 T T T
(a) - (b) - © Z-l (d) Z+1
%
(66) If f (x) = 1—— then J' fof (x)dx is equal to ..........cccccunun
%
@)1 ©) 2 (©) -og2 (@) -log>
2 2
. ©odx .
(67) The value of the integral | ———7 1S .c.cocevviiiicicnnnene.
el |
(@0 (b) 1 © 3 OF:
(68) The value of the integral T S
(1- x)é \/1T

< 438)




@0 ® ©1 @2
(69) Ifh(x) = f (x)+9(x) ][ 9(x)—f (x)] wheref isan odd and g is an even

%
function the J' h(x)dx isequal to ..........cccccceruesrns
N
n % %
(@0 ® © [h(x)dx (d) 2] h(x)dx
0 0
100 100 1
(70) If J. f (x)dx =10 then ZJ. f (Xx+K-1)dx isequal to .........cccccccccrrcen
0 K=o
@~o (b) 10 (c) 100 (d) 1000
(71) If f is an odd function the value of integral J. 1 f (x—lj dx isequal to ......ccoevevrvrreenne,
v X X
2 2
@e o) & 2 @0
e 2e
%
(72) The value of the integral J. sinB-10gsin®-do is ........cccoeveveerernne.
0
2 e
@ Iogg (b) log2e (c) log2 (d) Iogz
1
(73) The value of the integral J' log (1 —1) 0 G TR
X
0
@1 ® ©0 (@2
4 2
(74) The value of integral J. 0 Q1 T
5 SEC X+ COSeCX -+ tan X +cot X
0 b) 1-= o) T4t d) T+
@) (b) 2 © 2 (d) 5
_ 3 (x2 +1) dx _
(75) The value of the integral J' [
B (x2 —1) Xt —3x% +1
2
T T T T
= b) = C) — d) —
@) 5 (b) 3 (© B (d) 1

1
(76) The value of the integral J. Iog(\/l— X ++/1+ x) AX IS voveeeceee e,
0

€ 439 )
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1 1l = 1 T
@) E[Iog(Z)—Tﬂ (b) E(Iog 2_1+§j

1 T 1 T
© §(|09 4_1+Zj (d) Z(Iog 3—1+§j

(77) The area enclosed by the parabola x® = 4by and its latusrectum is g then

b>0isequal to .....ccocovrierrnenene.
(@) 2 (b) V2 ©1 (d)4

(78) The parabolas y* = 4x and x* = 4y divide the square region bounded the lines
x=4,y =4 and the coordinate axes. If S,,S,,S, are respectively the areas of these
parts numered from top to bottomthen S, : S, i S; IS v,
(@) 1:2:3 (b) 2:1:2 (c) 3:23 (d111

(79) The area enclosed between the curves y =log, (x - e) and the coordinate

@1 (b) 4 ©2 (d)3
(80) Ratio of the area cut off by a parabola y* =32x and line x =8 corresponding
rectangle contained the area formed by above curves region is ............ccceeeee.

3 2 1
a) — b) — C) - d)3
@ 3 ©) 3 © 3 )
(81) The area bounded by |X| Y| =28 ...coccccccrrccricene
(@) 2 Sq. unit (b) 4 Sg. unit (c) 8 Sq. unit (d) 16 Sq. unit

(82) The area bounded by the curves x* = y and 2x+Yy—8=0 and y —axis in the
second quadrant is ..........ccceveennen.

(@) 9 Sg. unit (b) 18 Sq. unit (© 8—;) Sg. unit (d) 36 Sq. unit

(83) The area of common region of the circle x* +y* =4 and x* +( y—2)2 =4

@ %(m-zﬁs) (0) g(Zn-\/é) © g(\/é-Zn) ) §(4n-&ﬁs)

(84) The area enclosed between the curves y =kx* and x* =ky” (k > 0) is 12 Sq. unit
Then the value of 'K' IS ......c.cocvereerirennnes

@6 (0) % 012 @

{ 440)




(85) The area enclosed by y* =32x and y =mx(m>0) is % (107011 [

1
@1 (b)2 ©4 (d) 2
(86) The area of the region bounded by the circle x* + y* =12 and parabola X’ = Y i .........ccvevverneveenn.
@) (m-ﬁ) Sq. unit (b) 4n++/3 Sq.unit

(©) 2n++/3 Sq.unit ©) n+§ Sq. unit

(87) The area bounded by the curves |X-+y|>2andX® +y* <4S .....occcevcrrrceeen
(a) 44 (b) 42 © 4(n-2) () 4(n-1)
(88) The area bounded by the curves y =x* andy =|X| iS .........cccccurrueen

(@ 1Sqg.unit (b) 2 Sg. unit © % Sq. unit d) % Sq. unit
(89) The area of the region bounded by curves f ( x) =sinx,g(x) =cosx,x :77: X :%t IS cuveererreeeeree e
(a1 (b)2 ©+2 (d) 22
(90) The area enclosed by the curves x> = Y,y = X+2 and X—axiS iS .......cooocververrneees
3 5 5 7
a) — b) — C) — -
@) 5 (0 5 © 5 (d) 5
2 2
(91) The area bounded by ellipse XZ +y3 =1and its auxiallary circle is .........c..coceeurrnnee
(@2r (b) 3r (c) br (d) 9

(92) The area of the region bounded by curves X% + Y2 =4,X =1&X=~/3 iS srococcoocrrrrrrrrrrer
(a)gsq.unit (b)% sq.unit (c)% sq.unit (d )4—:; sq.unit

(93) The area of the region bounded by the lines y =mx,x=1,x=2 and
X—axis is 6 Sg.unit then Mis ......cccovvvvrrvennnnns

@1 (b)2 ©3 (d) 4

g



Hints

(Definite Inteqration)

| x| is an even function
k k
= fIx]dx = 2] xdx =k
-k 0
1
K2 = =
R X K

1 n
Here Ix|x|dx + Ix|x|dx
-1 1

Z:0+J.x2dx
3 1

(- xIx]) is an odd function)

7
— = x>0
3 3 ( )
x ?ESng
I:Jde 31
n S.—>cotx>0
; B
=0

j;[xz] dx = j: [xz] ax +JJ1? [xz] ax +j; [xz] dx

3

V2 2
:0+Jl.dx+J2dx
1 J2

Here£<x<£
4 2

.. COS X < sin X

" 1 =|(sinx—cosx) dx

B N

G



10.

= j (x + x) dx

t cos’ x
| =
£1+3X -1
_ tcos® (0-x) T cos? X
_I T3 3 X = Il 1 dx (1)
Y T +37X

21 = J'cos2 x dx

G



12.

13.

14.

15.

16.

f(—x)log( L

= log (x+,/x2 +1)
1)

1

~ [f(x)dx =0

-1

e

xdx

!(x+\/e2—x2)\/e2—x2

—X + 4/ X2 +1J

(Take x = esin 6 - dx = ecos0d6)

j sin® T
0 sm9+cose 4

U
J' smx+|smx| dx+
0

- 2jsinxdx+o

tan 2x + tan x
1-tan x- tan 2x

tan 3x =

2n
J' sin X+ [sin x | )dx

i

(wm<x<2n=sinx<0&0<x<m=sinx>0)

. tan X + tan 2x + tan 3x + tan x . tan 2x . tan 3x = 2 tan 3x

| =2 |tan3xdx

O ey © | 3

I

P e @
Q.
—

Putx=1t . x*(logx +1)dx = dt

1 1
| = Ix7 dx + Icos‘lxdx

444 )



0+ _}cos-l (1+ (-1)-x) dx

1

= I(n—cos‘lx)dx:jndx—l
a

2
17. 1 =2 [Joosx- |sinx|dx (even function)
0

cosx-sin x dx (- sinx>0)

Il
N
O v | 3

18.—a<x<a
O<x+a<2a&-2a<x—-ax<0

L _j-(_x+a+_a—xjdx_0
. X+a X-a

-a

19, i (logx)® dx = [x (logx ) E—S jx (logx) - % dx

1

e

(logx)’ dx + 8i(log x) dx = [x (logx)° ]

1

- S

j kix =
20. Ix 1 4
-1 2 _
k [sec x]ﬁ =
log3 ,
21, 1= 2 x*dx (- fis an odd function)
—log3
1
22. X+ —=1
X

g



23.

24.

25.

26.

2

1= [f(t)dt=2[f(t)dt (Qfisanodd function)

log tan 6 =t

1
- 2 —
tano . secs0 . do = dt

1 Iog\/§

|:E jtdtzo

2l = jl.dx =

=T

(i) +

3 2 /Cos X

—Iogx/é

57r

Ncosx

j\/cosx + Y/cosx
12

dx

51

dx

 Vcosx + ¥/sin X
12

51

12

i

12

J“-Ztanzx + 2tan X + 2
< tan® x+2tan x+1

Zl %1+tan X cl+tanx =t
2

+4J.t12'dt
1

J'Lge_ d9 i)

5, COSO +sin O

i cos (3(n—0))

!cos(n—e)+sin (n - 90) - -

2c0s30.cos e

:> 21 =
! c0s20

|

446 )



de

B J’fcos 40 + cos 20
5 C0s 20

(1+ tanz)z(j
A ———

2tan >
2

I = |log|2 X

(=R A ]

217.

i

Il
O v | 3

2
log 2dx — jlog sin x dx
0

7T 7T
—log2—-| ——log2
2 (zg)

28. sin (2n +1)§ =sin (2n +1)§ —sin (2n —1)% + sin (2n —1)%

— sin (2n—3)§+ .......... rsinX _sinX 4 sin X
2 2 2 2
X X
= 2cosnx. sin = + 2cos(n—1) X8I 2 b + 2COSX,

X X
Sin — +sin —
2 2

=2 J'(cosnx + €08 (N=1)X+.ecvrnve + COSX + %)dx
0
100w
29, I = [~2sinx| dx
0
T 27 3n 99n 100w
= ﬁ“sinxdx— Isinxdx+ Isinxdx+ ........... +Isinxdx— J.sinxdx}
0 T 27 987 97
©odx e
= = dt .. = . = at . = @t
30. N log x !t [put -~ logx =t - x=e' - dx=-celdt]
2 X
= Ie_dx
1 X
e? 2 X
jd_X_Je_dxzo
logx < X




1
32, ho = J.Xloo e’ dx
0

= [xlOOeXﬁ —leOxggede
0
=e-1001,,

X Sin X COSX
3. I=|— — dx
sin® X + cos” X

(= UK

T .
(2 - X) COSX-SIn X

| = dx

T
4 - 4 Py
COS" X + Sin”™ X 2

log (a + b sin x] dx

O N | 3
O N | 3

34. |=

a+bcosx

O e | 3

a+bcosx

I = |log (—_]dx
a+ bsinx

O e | 3

2l = |logldx =0

O N | 3

cos* x + sin* x

[-+ f(=x) ==1(X)][- 4p is period of f]

cosxsin x |

[Put t = x5, dt = 6x° dx]

448 )




36.

37.

38.

39.

40.

41.

2
I + 1., = j tan* x (1+ tanzx)dx
0

Cftan“tx |1
k+1 ], k+1

2 1 1 1
=t =2+3 4. 6
z‘llr+lr+2 |1+|3+ +I5+I7 e ’
=20
4+m
jf(x—n)dx
3+m
4
:Jf(t)dt [Put x — T =t dx = dt]
3

a=3,b=4a+b=7

1]
—
—~
H
|
>
N
w
=
o
>

X

e
(x5+5x4+x4+4x3+x3+3x2+x2+2x+x+1)3dx

O ey

1

%[x5+x4+x3+x2+x ex]

0

1
= [ x4 dx + j X dx
0 1

1 2
Idx+ X dx
1

0

=) (e+mn-x)f(e+m-x)dx

D C— 3

449 )



43.

44,

45.

:JjE e+mf(x)dx—=1(. fle + T —-x) = f(x)

e+rn _ 2

dx

H

Tf coso . B d
= Sind + cos O dQ [+ x =sin6, dx = cosO . d]
1 %
— _ jcot”x.cosec2><dx
k-1 5
cot™ix |F 1

I :j sin 4x log cot 2x dx

7
= I sin [4—n— 4x}|og cot{l— 2x}dx
4 2

0

| = sin4dx . log tan 2x dx

O o— T

21 =
100 1 2 100

[ fo0dx=] foodx+ | foodx+..+ | fx) dx

0 0 99
K (k - 1)

> =0+1+2+ ... + 99

¢



47.

48.

49.

¢ 2x(1+sinx)
= |

1+ cos* X dx

-7

~ j- 2xdx j- 2X sinXx

+
Y 1+cos’x ' ° 1+ cCOS’X dx

dx

J- X SinX
+ AR
0+ 2 ¢ 1+ cos’ x

a+l

| a—x|dx

a
a+l

= f (x —a) dx

(a<x<a+l1l;0<x-acx<l)

%
j \/sin20 sinB do ....... (i)
%

a

2

{ Jsin(z —20) . sin (g—O]de

i
= [sin20 cos0.d6 ... (i)

%
= [sinab (sing + cos6) do (- (i) + (ii)

J 1—(sinB — cosB)? . (sind + coosh) do

1
o1

put sin® — cos6 =t

(cos6 + sinB) do = dt
i
%

1

logx*| dx

—jll d
——%Xogxx

1
':;>0&;Iogx<0]

[
{451



(log x)2
2

@ |

50. a<0<b

b 0
g ax= ] Xy
a a X

D — O

b
1.dx+ ] 1.

7 1+ cosx
51, 1= | dx
! COSX

5 2dt

1=y i

b
J.|—)):|dx

a

dx

52. 1= J log (sec6 — tan6) do

| = J log (seco + tan®) do

X
53. I:I sinx .cosde

¢



54.

55.

56.

|\>|><

7
| = [Vsin26 . cose do... (i) [
%
| = 2[5in20 _ sing de... (ii)

7
(i) + (i) = 21 = 2 [~/sin20 (cosd + sin6) do

take sin® — cosO =t
(cos6 + sinB) do = dt

=] Wx -

Jx =
dx = tdt

1=2 | @ (/1) dt

1
= f 1-1)2 Jt dt
0

j sin20
01-= ! (3|n26)
2
C0s20 =t
— 2sin20d6 = dt

2dt
1+ t?

O ey

I ﬂn100x
5 SinXx

_f sinl00(m—x) |
0

sin (1t — x)

= 9, dx = 2d6]

g



58.

59.

[...

=
=
=

1= [ @+x) xldx=[ x|x[dx+ | x]|x]|dx

-1 -1 -1

1
=2 f x2 . xdx +0 (- x x| is an odd function)
0

T T T

[ [cotxpdx =] [cot (m-x]dx =] [~cotx] dx

T

21 = | ([cot x] + [~ cot x]) dx

= I (-1) dx

X € R if x is an integer then [x] + [-x]=0 and if x is not an integrer then

[x] + [-x] = -1]

1

60. f(%j— f (%):Elogﬁij dt—j Iog( +:jdt

1
ot— |

1-t
=0 (- log (1_+tj is an odd function t)

 454)



61.

62.

63.

64.

65.

cX=c2+t
a+c

| = f ldx=c(a-1)

1+c

7=[@-x)f (X)L —i(o—l) f (x)dx

7=0-f'(2)+f@3)-f(2)

- C—— D |
|
_I_
~—
~—

1= | xf(sinx) dx

T

[ (m =% f (sin (x - %) dx

0

n ] f(sinx) dx—1
0

| = [(x + )3 + cos? (x +3m)] dx

) e




66.

67.

68.

69.

70

| I
S N

-1+ (1 + cos 2x) dx

2 y
éfﬂ@ﬁzéf:ﬁ
Jl- dx
] X (x+D) Jx =t
o S
_01+t2 Z&dx—dt
1 dx
‘ , |1+ X
[ a1
3 1+x _ ., B
= ‘! dt E— , (1_)()2 dx =2t dt
h (%) = (f () + g (X)) (@ (%) - f(-x))
= (= f(x) + g(x)) (9(x) + f(x))
=h (x)
% %
h dx = 2| h(x) dx
.ﬁfﬂwkﬁmx
= ?i_ [ @ dt [Putting x+k-1=t,  dx=d]

1
O ey

ity dt+ [ O dt+ ...+ | () dt

100

= | f@®dt




72.

73.

74.

75.

X |~

{t = —FdX:dt

Putting t = cos6

% ) 1 1
. B L1
!sm@log(l cos’0)2 do = >

0
I log (1_—)(] dx
] X

1 1
=[log (1 - x) dx - [ log x dx
0 0

P — O

[log (10 t)+log (1 +1t)]dt

:Jl'log (1-(1-x))dx -Jl'log X dx

=0

dx

T
l_j 2sin xcos X
o (sinx+cosx+1)

O e | 3

2sin x (tanx+1—secx]dx
(tanx +1+secx) \ tanx +1—sec x

(sin x+cosx —1)dx

O e | 3

Take x — — =t

(1+ iz] dx = dit
X

1
X




76. Applying integration by parts
b

7. 1= xdy
0

b
Z

4
§=£2«/5\/de —

78. S, =S5 ..... (i)

16 _
S = 3 Sq. unit

0
79. A= J log, (x + e) dx
l-e
% T
& == —>
[U*&,OD 0
o
80. Ag=21] A
:
1= 442 Jx dx Bk
° < l@ﬁa‘
™~ [ \ =d
C f

¢



81. A=4]1|

(2 = x) dx

1
N
O Ty N

o

1
RA=4.5(2) @

0

82. 1=] (8-2x-x?)dx
4

83. A=2|1]

If(\/ZZ — X2 —2++/2° —xz)dx
0

OR
A=4]|1]

=] Ja-v-27 o

— P

g



rd
|
N
Oty x|
1
==
|
=~
x
N
| |
o
X

844) P
1
A [+ 3k2:E
P . - =
& o R v k=7g (~ k>0
s
o q{
85. %z [ av2/x—mx dx v/
0
8 512
3 3m’ “~
m=4
3=
NG
86. A:ZJ-\/12—x2—x2 dx
0
(-

¢



87.

88.

A:n(2)2-(2ﬁ)2
=4n -8

1
AZZJ (x — x2) dx
0

yd

s

51
4
sin X < cosx
T
A= J (sinx — cosx) dx

T
4

TE< <
— S XS
4

=




¥ £
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.

.

— 5%

¢



Answer

(1)
()
3)
(4)
(5)
(6)
(7)
(8)
9 c
(10) c
(11) b
(12) d
(13) d
(14) b
(15) b
(16) c
(17) d
(18) a
(19) d
(20) c
(21) a
(22) b
(23) a
(24) c
(25) ¢

o T Qo T © T T ©T

(26) b
(27) c
(28) ¢
(29) d
(30) d
31) d
(32) c
(33) b
(34) a
(35) b
(36) d
(37) d
(38) ¢
(39) a
(40) c
(41) c
(42) c
(43) c
(44) a
(45) d
(46) d
47) d
(48) d
(49) d
(50) a

(51) d
(52) d
(53) ¢
(54) d
(55) ¢
(56) a
(57) c
(58) b
(59) c
(60) a
(61) b
(62) d
(63) d
(64) d
(65) b
(66) d
(67) c
(68) c
(69) d
(70) b
(71) d
(72) a
(73) ¢
(74) b
(75) a

(76) b
(717) c
(78) d
(79) a
(80) b
(81) c
(82) c
(83) d
(84) b
(85) ¢
(86) c
(87) c
(88) c
(89) d
(90) c
(91) b
(92) b
(93) d

g
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