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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 - 10

Differential Equation

Important Points

Differential Equation :

dy d?y d°y .
=f(x) and the derivatives of w.r.t. xare d_ d—2 dx TR e then the functional
| dy d’y | o |
equation F(x, y, &d_z ....... ) =0is called an ordinary differential equation.”
X

o d d’y dy d?
Example, (1) X ( y]ﬂ“Y(dz]—' 9— (2) —+fog 0 y = Xy

Order of adifferential equation :

“Order of the highest order derivative of the dependent variable with respect to the
independent variable occurring in a given differential equation is called the order of
differential equation.”

d3y ’ >
—= | +X|—=| +y=0
Example, (1) order of o (dxj y is3

dy d2y
(2) order of edX +d—2 is 2
X

Degree of a differential equation :

“When a differential equation is in a polynomial formin derivatives, the highest power of
the highest order derivative occurring in the differential equation is called the degree of
the differential equation.”

Note : (1) The degree of a differential equation is a positive integer.

(2) If the differential equation cannot be expressed in a polynomial formin the deriva-
tives, the degree of the differential equation is not defined.

E le: (1) Thed f(ﬂjg—y+d—2y' 1
xample : (1) The degree o dx 02 is1

d2y . dy
(2) The degree of Xd—2 +3In ™ =0 is not defined.
X

< 1 )
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Differential Equation of first order and first degree:

d
f(x,y) dx+g(x,y) dy=00R Y =F(x.y) is form of first order and first degree differential

dx

equation.

1)

)

3)

Differential Equation of variables separable :
— p(x).dx + q(y).dy = 0 equation is said to be in variables separable form.
— solution : p(x).dx +q(y).dy=0

= I p(x)dx +Iq(y)dy = C isthe general solution (c is an arbitrang constant)

Homogeneous differential equation :

— Ifin a differential equation f(x, y) dx + g(x, y) dy =0, f(x, y) and g(x, y) are homo-
geneous functions with same degree, then this defferential equation is called ho-
mogeneous differential equation.

d
The homogenous differential equation be in the form of d_i = ¢(%)

— Solution : Let ¥= v

= y=vX
zﬂ:v+xﬂ
dx dx

.. Differential equation,

dv
:>v+xa—¢(v)

dv dx
= W = (variable separable form)

:Iﬁdv=[%dx

1
= Imdv = Kog |X|+C

This is the general solution of a homogeneous differential equation.
Linear Differential Equation :
— If p(x) and g(x) are functions of variable x, then the differential equation

2 )
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d
d_i +P(x).y=Q(x) is called a linear differential equation.

— Solution:

If we multiply both sides by I.F. = o POO-dx,

ﬂef p(x).dx p(x)yej p(x).dx _ ¢(x)ef p(x).dx

We get, .

df [peodx]_ [ p(x).dx
= dx[y'e } = gp(x)e

N y_ef p(x).dx _ I¢(X)efp(x).dx

This is the general solution of a linear differential equation.

Application in geometry :

1)

)

Length of the tangent PT =

2
Length of the normal PG=|y 1+(d_yj

dy
Lety =f(x) is a given curve. Slope of the tangent at the point (X,, ¥,) is = (&j(x %)
0170

dy

— The equation of the tangent to the curve atpoint (x, y,) isy - yoz( dx j(x ) (X - Xo) :
00

dx
— The equation of the normal to the curve at point (x, y ) isy -y, = (d_yj(x o) (x=%) ,
070

— Any point,

dx

3 )
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(3) Length of subtangent TMm=|Y-
d

dx

(4) Length of subnormal MG:‘y

dy

dx

()




1)

)

3)

(4)

()

(6)

QUESTION BANK

3 1
The degree of the differential equation is yi - yf +1=0

(A) 6 (B) 3 (©) 2 (D) 4
The order of the differential equation whose general solution is given by

y=c e +(c,+c,).sin(x+c,),
where ¢, c,, c,, C,, C, are arbitrary constant is
(A) 5 (B) 4 €3 (D) 2
The degree of the differential equation of all curves having normal of constant length c
is.

A1 (B) 2 3 (D) none of these

3
| | _d¥y dy ) _ o2 d¥y
The degree of the differential equation el +7|—5| =x".log el IS s :

dx?
(A) 2 (B)3
©1 (D) degree doesn’t exist
The degree of the differential equation satisfying
Ji+x2 + \/1+y2 =k [x \/1+y2 -y \/1+x2} is -
(A) 4 (B)3 ©1 (D) 2

If m and n are order and degree of the equation

3
5 (dzyJ
2 2 3
d—Z +4 dx3 +d)3/ :xz.—l, then :
dx d7y dx
a3

(A)m=3,n=2 (B)m=3,n=3 (C©)m=3,n=5 (D)m=3,n=1

5 )
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(7)

(8)

9)

(10)

(11)

(12)

(13)

(14)

The degree and order of the differential equation of the family of all parabolas whose
axis is x-axis, are respectively.

(A) 1,2 (B) 3,2 (C) 2,3 (D) 2,1

The differential equation representing the family of curves y> =2c (X ++/c ) ,where cis

a positive parameter, is of order and degree as follows.
(A) order 1, degree 1 (B) order 1, degree 2
(C) order 2, degree 2 (D) order 1, degree 3

The differential equation whose solution is Ax? + By? = 1, where Aand B are arbitrary
constantsiis of.

(A) second order and second degree (B) first order and first degree
(C) first order and second degree (D) second order and first degree

Order and degree of differential equation of all tangent lines to the parabola y? = 4ax s

(A) 2,2 (B) 3,1 ©1,2 (D) 4,1
The order of differential equation of all parabola with it’s axis paralled to y-axis and
touch x-axis is.

(A) 2 (B) 3 o1 (D) none of these
Which of the following differential equation has the same order and degree
3 2
d%y dy \° y d’y ( dyj .8
— 2 4+8|2L| +5y=e S| —[+8|1+—| +5y=X
(A) i ( dxj y B) ~ | 43 dx
2
2 3|3 3
_ 24y dy dyj S _, &y
=X"— + |1+ — 1+ — =4 —
©y dx (dxj ©) [ +(dx dx3

The differential equation of all conics having centre at the origin is of order.

(A) 2 (B) 3 (C) 4 (D) 5

The order of the differential equation of family of circle touching a fixed straight line
passing through origin is.

(A) 2 B) 3 ©4 (D) none of these

< 6 )
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N w

J

[1+(dy
dx

2 _
(15) The order and degree of the differential equation ¥ =

q 2y are (respectively)
dx?
A) 2,1 (B) 2,2 ©) 2,3 (D) 2,6
(16) Which of the following equations is a linear equation of order 3 ?
dy | d’y dy dy dy . o 2
A) — + —.— =X B — +—=ty =X
A3 " ® 53 7 i
3 3 2
y &y _ x dy _ dy _
X— + — =¢ — + — =logx
%0 ax O “ax =
17) | ing f f differential t id—y+iy:1'
(17) Integrating factor of differential equation cosx dx - Sinx is.
(A) secx (B) cos x (C) tanx (D) sin x

d :
(18) The integrating factor of the differential equation d—z-(x log x) +y = 2log x is :

(A) ex (B) log x (C) log(logx) (D) x
1
: : : : dy x o l00X :
(19) Integrating factor of differential equation x ™ +ylogx=x.e".x 2 ;X#0IS:
X
(log x)2
(A) Xoox (B) (JE) (C) ¥ (D) ylogvx
o : dy :

(20) Ifsinxisan Integrating factor of d_x+ p.y=Q thenpis:

(A) sinx (B) log sin x (C) cotx (D) log cosx

N—



(21)

(22)

(23)

(24)

(25)

(26)

dy
dx
(A) 1+x (B) log (1 +x) C)e*(1+Xx) (D) x. e*

Integrating factor of differential equation (1+X) X.y=1-Xis:

The order and degree of differential equation \/1— y2dx +y/1— x?dy =0 is

(A) order 1, degree 1 (B) order 1, degree 2
(C) order 2, degree 1 (D) order and degree doesn’t exist

The degree of differential equation (y2)2 —\/7 = y3 IS

1
A) 5 (B) 2 ©3 (D) 4
2
: : : dyJs , d3y
The order and degree of the differential equation {1+3d_} :4.—3 are
X dx
(respectively)
A1 2 (8) 3,1 (C)3,3 (D)1,2

2, dx )
The Integrating factor of the differential equation 1 —Y )@ -yx=1ljs:

1 1

B fi—y2 (B) \1-y? © 1,2 (D) 1—y?

y? =(x- ¢)®is general solution of the differential equation : (where c is arbitrary constant).

dy \° _ (dyj3 o
(A) (_dxj =27y (B) 2 ™ 8y =0
dy Y’ d3y
— | =27 8——-27y=0
©) 8( dxj y (D) 03 y

< 8 )
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(27) y=ae*+be*isgeneral solution of differential equation :

2 2

d°y dy d°y dy
— 2.7 _5 — 7,75
(A) 02 T Y (B) X 02 T Y
2 2
dy d°y dy
—v=0 —24+2_y=0
(C) +dx y= (D)de2+dx y

B
(28) The differential equation of family of curves y = Ax + (;j is:

2 2

d7y  2dy d7y  2dy
—24+x°—2-y=0 —2+x"2+y=0
® ydx2 Y ®) ydx2 et
2 2
2d%y dy 2d%y _dy
—2ix—2-y=0 =2 ixZL4y=0
(C)X d)(2+de y= (D)X dX2+ dx+y

(29) Family of curvesy =e* (A cos x + B sin x) represents the differential equation :
. (where A and B are arbitrary constant)

d%y . dy d?y _dy
Rl 22 _2y=o0
(A)d2 ol Al (B)d2 o =
d? dy dy d2y dy
22 _y=0 22 412y=0
(C) — o2 Zax -y (D el o FY

(30) The differential equation of family of parabolas with focus at origin and x-axis as axis is :

2 2
dy dy dyj dy
_ox— — = 2Xy - =
) y(dxj de y ®) y(dx " xde y
dy dy dy ? dy
oy Y _ 2| 42
(©) y( j xde y (©) y(dxj " de y

(31) Thedifferential equation of all parabolas having the directrix parallel to x-axis :

d3X d3y d3y d2y d2y
A —3=0 B) —5 =0 C) 3+ 5=
® 33 ®) 3 ©




(32)

(33)

(34)

(35)

(36)

(37)

(38)

The differential equation of all parabolas having axis parallel to y-axis :

d°x d’y d’y d% d’y
A) —= =0 By — =0 C + =0 (D =0
(A) dy3 (B) dX3 ©) dX3 dX2 (D) dX2
The differential equation of family of hyperbolas with asymptotesx+y=1and x-y=1
IS :

(A) yy,=x-1 (B) yy,+x=0 ©) yy,=y, D)y, +xy=0
The differential equation of family of circles of radius ‘a’is :

(A) a?y,=[1-y°F (B) a%,=[1-yF

©C) az(y)=[1+y (D) a2 (y,)*=[1+y,

Family y = Ax + A3 of curves is represented by the differential equation of degree :
(A)1 (B) 2 €)3 (D) 4

The differential equation of all non-vertical lines in a planeis :

dy d>x d?y dx
2 -0 —— =0 — 20 — =0
A o B) 3 ©) 4 Ol

The differential equation of the family of circles with fixed radius 5 units and centeres
ontheliney=2is:

2 2
@ -2 [j—ﬁj - 25-(y-2)? @) <y—2)[j—§j - 25-(y-2)2

dy ’ 2 2 dy 2 2
(©) (X-2)(d—xj = 25-(y-2) (D) (x-2) (d—xj = 25-(y-2)

The differential equation of all circles passing through the origin and having their centres
onthe x-axisis:

(A)y2=xz+2>wﬂ (B)y2=xz-2xyﬂ
dx dx

(C)X2=y2+xyﬂ (D)X2=y2+3>wﬂ
dx dx

{ 10 )



(39)

(40)

(41)

(42)

(43)

(44)

(45)

The differential equation of all circles passing through the origin and having their centres
onthe y-axisis:
OR

The differential equation for the family of curves X2 + y2 - 2ay = 0, where a is an arbitrary
constantis :

(A) (X2 -y2) y'= 2%y (B) 2(x* -y*) y'=xy

(C) 2(x* +y*) y' = xy (D) (x* +y*) y'=2xy

The differential equation which represents the family of curves y = ¢, e°2*, where ¢, and
c, are arbitarary constants, is :

(A) y'=y? (B) y"=y'y ©) yy"=(y) (D) yy"=y'
The general solution of the differential equation x (1 +y?) dx+y(1+x?) dy=0is:
(A) 1+x)(1+y?)=0 (B) (1+y)c=(1+x)
C)@+x)(1+y?)=c (D) (1 +x?)=c(1+y?)

dy _ax+b

The solutionof 5 —

dx  cy+d represents a parabola if.

(A)a=1,b=2 (B)a=0,cz 0 (C©)a=0,c=0 (D)a=1,c=1

. : : _dy _amx .
Solution of differential equation ™ +tay=¢€" is:

(A) y=e™+c.e™ (B) (@a+m)y=e™+c
©)(a+myy=e™+c.e™ (D) ye®*=m.e™+c

The curve for which the slop of the tangent at any point equals the ratio of the abscissa
to the ordinate of the pointis:

(A) acircle (B) anellipse
(C) arectangular hyperbola (D) none of these

dx
A particle moves in a straigth line with a velocity given by at = X+1 (xis the distance

described) the time taken by a particle of transverse a distance of 99 metersis :
(A) 2log 10 (B) log,* (C) 2log,* (D) none of these

< 11 )



2+sin x(dy
(46) Ify=y(x)and

y+1 d_xj:_COSX,Y(0)=1,then Y(%jequal:
5 : 2 D) 1
(A) 3 (B) 3 © 3 (D)

d
(47) Solution of Y =1+x+y?+xy?y(0)=0is:

dx
N
(A) y =tan (c + X+ X3 (B) y=tan| *F
x2 x2
©)y?=exp | *T 5 |-1 D)y?=1+c.exp | *+ 5"
(48) The solution of xdy - ydx =0 represents :
(A) parabola having vertex at (0, 0) (B) circle having centre at (0, 0)
(C) ast. line passing through (0, 0) (D) arectangular hyperbola

(49) The differential equation y:—y +x=a (‘a’ being a constant) represents :
X

(A) setof circles with centreson y-axis  (B) set of circles with centres on x-axis
(C) set of parabolas (D) setof ellipses

2
(50) The solution of d_g = 0 represents :
X

(A) apoint (B) ast.line (C) a parabola (D) acircle

dy G
(51) The general solution of the equation& = ? is:

(A)x3+y3=c (B)X3-y3:C (C)x2+y2=c (D)Xz_yZ:C

{ 12 )



(52)

(53)

(54)

(55)

(56)

(57)

d?y
The solution of the equation —-=¢€ “is: y=
dx?

1 2X 1

1 _ 1
—e ¥ 4ex+d “e Ze 2 Lox? +d Zp2
(A) 4 +CX+0 (B) 4 (®) 4 +CX" +d (D) 4

X+ex+d

d
If d_i =y+3>0andy(0) =2, theny (log 2) is equal to.
(A) -2 (B) 5 <7 (D) 13
The curves whose subtangents are proportional to the abscissas of the point of tangency
(the proportionality factor is equal to k) is :

k
(A) y*=cx (B) y*=cx (C) y2 = oxd (D) none of these

An equation of the curve in which subnormal varies as the square of the ordinate is (k
is constant of proportinaliting)

2

® L +lx=A By rkezA  (C)y=ed (D)y =Ae"

d2y
Solution of d—2 =logxis:
X

1 3 1 3
A y= 5 x?log x - " X*+CX+C, B)y= 5 x?log x + " X*+CX+C,
1 3
Cy=- 5 x?log x - " X?-CX+C, (D) None of these
d2y
Solution of _d 5 =xe*+1lis:
X

1 1
(A)y=(x-2)ex+ 5 X*+cXx+c, B)y=(x-1)e*+ 5 X*+cXx+c,

1
C)y=(x+2)e+ 5 X*+cXx+c, (D) None of these

< 13 )



(58)

(59)

(60)

(61)

(62)

(63)

(64)

2

|fy:(X+\/1+X2jn,then (1+x2).d—g+x.ﬂ: )

dx dx
(A) -y (B) 2¢y (C) iy (D) -n?y
d_i = e+ x? e¥ has the particular solution forx=y=0:
X3 x3
(A)er-ev+ — =2 B) ex+eY+ — =2
3 3
3 3
X X
C)evy+ — =2 D)ey*- — =2
(©) 3 (D) 3
7 1
The equation of a curve passing through 215 and having gradient 1—X—2 at
x,y)is:
(A) xy=x+1 B)y=x2+x+1 (C)xy=x2+x+1 (D) none ofthese

d
A particular solution of log d_i =3x+4y,y(0)=0is:

(A)3e*+4e=7 (B)4.e*-e¥=3 (C)e*+3e%=4 (D)4e>*+3e¥=7
Solution of differential equation : dy - sinx. sinydx=0is:

(A) ecsx . tan % =c (B) cosx.tany=c (C)e*s*.tany=c (D)cosx.siny=c

d
The curve passing through the point (0, 1) and satisfying the equation sin (d_:(/j =ais:

(A) cos y =a (B) sin x| —a (C) cos y+1 =a (D) sin y—1 =a

The particular solution of the differential equation y* -y =1; y(0) = 1is y(x) =
(A) -1 (B) -exp(-x) (C) -exp(x) (D) 2exp(x)-1

{ 14 )



(65)

(66)

(67)

(68)

(69)

The particular solution of (1 +y?) dx + (x—e™® ¥)dy = 0 with intial condition y(0) = O is

(A) xe®™ ™ =cot™*x (B) x.e* =tanly

(C) x.e®"¥ =cot'y (D) x.e® =tanly

- sin2y
. : 1 X i
The equation of the curve passing through ( 4j and having the slope (x N tauyj at

x,y)is:
(A) x=tany (B) y =2tan x (C)y=tanx (D) x=2tany

1, d
The solution of the differential equation (1 +y?) + (x - e'@" 1y) d_i =0is:
(A) x. otan™y = tanty +k (B) x.. p2tany — gtanly Ly
(C) 2x. eltn” ¥ = g2tan’y 4 (D) (x-2) =k . ety

Solution of the differential equation cos x. dy =y (sin x-y) dx, 0 <x< % IS :

(A) ytanx=secx+c (B) tanx=(secx+c)y
(C)ysecx=tanx+c (D) secx=(tanx+c)y

d
Ify+ (xy) X (sin x + log x) then,

A 2 2 X X, C
= - + — + —= + — _ — _
(A) y=-cos x < sin x 2 cosx+ 5 logx- o+ 2
B 2 2 X X, C
+— + + = - =+

(B) y=cosx < sin x 2 cosx+ 4 logx- ¢ x2
c 2 2 X X, ©
= - - + —F+~ + _ — RS
(C)y=-cosx o SinX 2 cosx+ 5 logx- ¢ x2

(D) None of these

< 15 )




d
(70) The solution of x?y - x* d_i =y*cosx;y(0)=1is:

(A) x*=y3sin x (B) x*=3y3sin x (C) y*=3x3sin x (D) nonethe these

dy 1

(71) The solutionof y, 2X—y2 IS :
A — 2y+1 2+l +£ B — -y+1y2+ly+l
(A) x=c.e 2y 2y 4 (B)x=c.e 4 4 2
C)y= -2X+ix2+lx+l D) X = y+1y2+y+l
(Cy=c.e 4 > X7 (D)x=c.e 4 >

. . dy .

(72) The solution of the equation x +y& =2yis:
(A) xy?=c?(x +2y) (B) y?=c(x*+2y)

X X
©log(y-x)=c+ y—x (D) log X—y =Cc+y-X
o dy .

(73) The solution of intial value problem X& =X+Y;y(1)=1lisy=
(A) xlogx-1 (B) xlogx+1 (C) x(log x+ 1) (D) none of these

T
(74) The slope of the tangent at (x, y) to a curve passing through (1,2) is given by

% —cos? % , then the equation of the curve is::
e e
(A) y=tan? ['09 (;ﬂ (B) y=x.tan* ['09 (;ﬂ
X
(C)y=xtan?| ¢ (D) none of these

{ 16 )



(75)

(76)

(77)

(78)

(79)

(80)

d
If x—y =y (logy-log x+ 1), then the solution of the equation s :

dx

(xj_ (xj_ X)_ X
(A) xlog =Y (B) log x| =CX (C) log y =cy (D)y.log y =cX

. . _ dy x4y " _
The solution of the differential equation ™ = x satistying the condition y(1) = 1is
(A) y=xInx+x (B) y=Inx+x (C)y=xInx+x2 (D)y=x.ext

d y
The general solution of (Xd—y— y)ex =x2CosX is:
X

X X y Yy _
(A) ey:cosx+c (B)ey:smx+c (C)ex—smx+c (D)ex—cosx+c

The solution of differential equation x sin % dy = (ysin % -X) dxis:

X
(A) logy =cos (%j +C (B) log x = cos (;j +cC
y X
(C) log x=cos M +cC (D) logy =cos ; +cC
W2 4 y2
If the slope of tangent af (x, y) to the curve passing through (2, 1) is 2%y The

equation of the curve s :
(A) 2(x*-y)=6y  (B)2(x*-y)=3x (C)x(x*+y?)=10 (D) x(x*-y?)=6

d ) d
Solution of Y cos X(_y_lj +8in X(—y "‘Xj =0;y(1)= z is:
X x\dx X x\dx X 2

< |3

T
(C) ysin % = (D) none of these

y_ T Y
(A) ysin " (B) ysin " 3x

2X

S



(81) The solution of the differential equation y dx + (X + x?y) dy =0 s :

1 1 1
(A)X—y+|ogy:C (B)-X_y+|09y:C (C)'X_y:C (D) logy = cx

d
(82) The solution of y>x +y - x d—z =0is:

A (ij5+ﬁ_ B (X )4+£_ C 554_&(5]4_ D _4+£(§j5_
()y 4 -¢ By 5—0()y 4y—C() 5 =c

X y
: ——dy= -1|dX i -
(83) The solution of NEY y (Xz 1y j is :

2
(A) y=xtan(c-x) (B) y=xcot(c-Xx) (C)c05'1¥:-x+c(D)Z—Z:xtan(c-x)

d
(84) The solution of the differential equation xz—y -Xy=1+cos %is :

dx
y_ ., 1 y_
(A)tanX—C'l'X (B)tan 2X_C-2X2
y_..=t 2 2 y
(C)co X—1+X (D)x—(c+x).tanX
| o (dyY dy |
(85) Asolution of the differential equation d_x —X&+y=0|s:
A)y=2 (B) y=2x*-4 (C)y=2x (D)y=2x-4
: dy .
(86) The solution of X =4x+y+1is:
(A) dx+y+1l=c.¢e* (B) 4x+y+5=e*+cC
(C)4x+y+5=c.e (D) none of these

{ 18 )



(87)

(88)

(89)

(90)

(91)

(92)

dy vy X X X
If the general solution of ——= ;+f ; ‘ then f y is given by :

dx Isy= log|cx|
2 2 2
X y X y
A) o B) —& C D) —5
(A) V2 (B) 2 (®) V2 ( )

If fand g are twice differentiable on [0, 2] satisfying f(x) = g*(x), f1(1) =4, g*(1) = 1, f(3)
=3,0(3)=9,thenf(x)-g(x)atx=5is:

(A)O (B) -30 (C) 30 (D) none of these
dy X2 + y2
Integral curve satisfying dx = —x2 B y2 , Y(1) =1 has the slope at point (1, 0) of the

curve, equalto :

5 )
A 3 ® 5 ©1 0)-1

If integrating factor of : x(1 - x2) dy + (2x%y -y - ax®) dx =0 is el"* then pisequalto:

2x% -1 2x% —ax® 2_1

(A) 2x2- 1 (B) X(l_xz) (C) X(l_xz) (D)

The solution of the equation (2x+y+ 1) dx+ (4x+2y-1)dy=0is:

(A) log |2x+y-1|+x+2y=cC (B) log (2x+y+1)+x+2y=cC
(C)log|2x+y-1|=c+x+Yy (D) log (4x+2y-1)=c+2x+y
. . . ~dfy  ody
If f(x) and g(x) are two solutions of the differential equation qd_ +X d_x+ y=e*
X

then f(X) - g(x) is the solution of :

d2y " 2 d%y dy
—Zt+y=¢e = e
A Ve ™ ® e o
d2 d2 d
@@ gz 8 o+ g Y0

< 19 )



(93)

(94)

(95)

(96)

(97)

7
Differential equation of the curves having the subnormal with 5 units and passes

through (0, Q) is:
(A) x2=7y (B)y?=7x+c,BPkc =« 0
(C) y?=7x (D) None of these

Let m and n be respectively the degree and order of the differential equation of the
family of circles touching the lines y? = x? and lying in the 1%, 2" quadrant. Then

A m=1,n=1 B)m=1,n=2 C)m=2,n=2 (D) none of these
The solution of (3x+ 2y + 1) dx - (3x+2y-1)dy=0is:

(A) % (x-2)+log (15x) =c (B) log (15x+10y-1)=c

5
(C) log (15x+ 10y - 1) + 5 (x-y)=c (D) none of these

7 — +
The solution of the differential equationdx  x ¢-(

(A) ¢(%) =k« (B) ¢(%) =ky () x¢ Gj =k (D) y-¢(%) =k

The family passing through (0, 0) and satisfying the differential equation

Yo dny
Z< =]1| wherey, = g
Y1 { In dx" j IS

(A) y=Kk (B) y=kx (C)y=k(e*-1) (D)y=k(e*+1)

0



. dy
(98) Ifsin(x+y) & =5then

dt dt
5 =t + x(where t=x+ 5 =t — x(where t=x+
) I 5+sint £X( ) ®) I 5+sint ( Y)
C _ dx(where t=x+y) D _a dt(where t=x+y)
©) 5+ cosect (©) 5sint +1 y

d
(99) The solution of x* Y +4x? . tany=e*.secysatisfyingy(1)=0is:

dx
(A) siny=e*(x-1) x* (B) tany =(x-1)e*. x3
(C)siny=ex(x-1)x3 (D) tany =(x-2)e*. log x
dy 1

(100) The solution of the differential equation dx - xy[xz sin y2 +1} is:

(A) X2 (cos y2-siny? - e¥’) = 4 (B) y? (cos x2-siny2- 2¢c . e¥) = 2
(C) X2 (Cos y2- sin y? - 2c e¥) = 2 (D) none of these
Assertion - Reason Type Questions :

Each question has four choices (a), (b), (c) and (d) out of which only one is correct.
Write (a), (b), (c) and (d) according to the following rules.

(@  Statement-1is True, Statement-2 is True, Statement-2 is a correct explanation for
Statement-1.

(b) Statement-1is True, Statement-2 is True, Statement-2 is not a correct explanation for
Statement-1.

(c) Statement-1is True, Statement-2 is False.
(d) Statement-1is False, Statement-2 is True.

(101) Statement-1: Curve satisfying the differential equation y'= 2—3; passing through (2, 1)

. ) 1
is a parabola with Focus (g , Oj .

Statement-2 : The differential equation y' = 2—3; is variable separable.

C 21 )



d
(102) Statement-1 : Curve satisfying the differential equation LA 2_yx passing through

(103)

(104)

(105)

dx

. _ 1
(2, 1) is a parabola with Focus (Z : 0) .

d
Statement-2 : The differential equation d—z = 2_yx is variable separable.

Let (xy? +X) dx + (y - x?y) dy = O satisfy y (0) =0
Statement-1 : The curve represented by the solution of the given differential equation
isacircle.
Statement-2 : Itis circle with radius 1 and centre (0, 0)
Statement-1 : The differential equation of all circles in a plane must have maximum be
of order 3.
Statement-2 : There is only one circle passing through three non-collinear points.
dy X+Y X—y

Let — + sin =sin
dx 2 2

Statement-1 : A solution satisfying y(0) = r is periodic function with period 4 .

Statement-2 : y can be explicitly represented in terms of x.

8



Hints

(2) y=c,e“.e*+(c,+c,).sin(X+cy)
y=Ae*+Bsin(x + C)
where, A, B, C are three arbitrary constant.
. order=3

dy 2
(3) Lengthofthenormal=Yy,|1+ )

(4) The differential equation cannot be expressed in a polynomial form.
(5) Letx=tan o andy=tan 3,
equation is,

sec oo +sec B =k (tan o secf -tan B sec a)
:cot(#j:k

= a-f=2cot 1k

1

= tan"tx—tanty=2cot 1k

1 1 dy_O

:> —_ [
1+x% 1+ y? dx

. degree=1
(7) Familyofall parabolas, y> = 4a(x - h), where a, harbitrary constants.
(10) Equation ofall tangent lines to the parabola

) a
y? =4ax s, y:mx+ﬁ’

a =constants
m =arbitrary constants.
(11) Equation ofall parabola,
(x - h)>=4by, where h, b is arbitrary constants.

< 23 )



(13) Equation of all conics,

ax? + 2hxy + by? = 1. Where a, h, b is arbitrary constants.
(14) According to the condition, equation of family of circle has two arbitrary constants.
(16) (c)and (d)is linear differential equation but (d) is differential equation of order 2.

(20) LF. _ ef POOAX _ i ¢ = @logesinx
= IP(x)dx =logsin x
= P(x) =cotx

&y 1
(25) Differential equation, dy (1—y2) 1-y?

y
_ 1Y
LF= [ p(y)dx _ v

(26) y*=(x-c)*...()
= 2yy, =3(x-c)*...(2)

e

@y ¥
@ Y1

(27) The differential equation whose general solution is,

y=AedX | pohX

is(D- o) (D- B)y=0.
- (D-2)(D+3)y=0(.a=2[8=-3
— (D*+D-6)y=0

(30) The equation of family of parabolas, N

y? =4a(x + a), where a is arbitrary constants.
and "

/
&=

A {o0) 4
) N

{ 24 )



(31) The equation of family of parabolas,
(x - h)2=4b (y - k), where, h, k, b arbitrary constants.

A
A #gwmmsa

£ I
/
(32) The equation of family of parabolas,
(x-h)>=4b (y - k), where, h, k, b arbitrary constants.
(33) Asymptotes are mutually perpendicular
.- curve is rectegular hyperbola with centre (1, 0)

.". equation is
(x-1° (y-0)" |
a® a®

where a = arbitrary constant.
(34) Equation of family of circle ofradius ‘a’ is,
(x-h)2+ (y- k)>=a? where, h, k arbitrary constant and a = constant.
(36) Equation of family of lines,
y =mx+ ¢, where m, c arbitary constant.
(37) Equation of family of circles,

[center(h, 2), radius:5]

(x-h)?>+ (y-2)2=25,
where h = arbitary constant.

(38) Equation of family of circles,

(x-a)*+y* =2’

where a = arbitary constant.
(39) Equation of family of circles,

x>+ (y-a)=a?

where a = arbitary constant.

()



X y
' ' ' dx + dy=0
(41) Differential equation, Lo 1+y2 y

is variables separable form.
(42) Differential equation,
(cy +d) dy = (ax + b) dx

2 2

=l +dy —a X +bhx+k
2 2

is represent a parabola then,c=0,a00Rc+~0,a=0

dy —mX .. . . .
(43) dx tay =€ " islinear differential equation.

IE = eJ.P(x).dx _ eJ.a.dx _ eax

dy _x
(44) Here, Xy’
=vy.dy =x.dx,

is variables separable form.

dx
(45) Here, ot = X+1 isvariables separable form.

Now, Xx=99 mthent="?
(46) Differential equation,

1 4, - —CosX

y=——dx
y+1 2+sinx

= (og(y +1) =—rog|2+sin x|+ logc|

= yt+l=

2+sin X
an Y= @) (1y?)
dx

1
1+y

=

5 dy = (1+ x)dx

0



1 1
(48) Differential equation, ;dy X dx=o0

(49) Differential equation, y. dy = (a-x).dx

(50) ——5 =

(52) 5 =¢

W I e Xdx
dx

dy_1,
dx 2

:yz;zlje'zx dx+I cdx

-2X +

= c

(53) Differential equation,
1
——dy =dx
y+3 y

(54) Y- X

(85) Y= <Y

()



d2y
56) —5 = log X
(56) a2

dy _
= vl Ilogx.dx

d
(59) Differential equation, d—z =eY [ex + Xz}

1 .
= dy= (ex + xz)dx, is variable separable form.
e

1
60) —- =1-—=

(61) Differential equation,

d_y - e3x+4y

dx

— day _ e3X o4y
dx

— e dy = ¥ dx

. . ) .1
(63) leferentlalequatlon,d—X =sIn ~a

= Il dy :Isin_la.dx

. _ _dy
(64) leferentlalequatlon,d—X -y=1

= Ldy=dx
y+1

0



(65) Differential equation,

(66)

(68)

( ) dy

dx 1 g @y
=—+ > X = 5
dy 1+y 1+y
is linear differential equation.
ILE. =g /PNy
| 1
—e L+yF _gtanly
dy _ sin2y

dx x+tany

dx _ x+tany

dy sin2y

dx 1 1
= _ X = 5

dy sin2y  2cos“y

is linear differential equation.

g1 1

ILF =¢ IsinZy:e_i'og“"”y

d—y:ytanx—iyz

dx COS X

:izd—yzitanx—secx

yo oax 'y

— — =1t. tanx - secx 1 1 dy -dt
dx y y2 dx  dx
dt

= Ix + tanx.t = secx | islinear differential equation.
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| E = ej'tamx. dx

(69) y+dix(xy) =X (sin x + log x)

+ d—y+ =x(sinx+1
y de y=X(sinx + log x)
dy 2. o :
+ —.Y =sinx+log X, is linear differential equation.
dx X
(70) Differential equation,
11 1d. cosx (. xXoy* % o

1
by taking —3 =t, it will be a linear differential equation.

dy 2
— =2X -

(7) dx y
:>—dX —2.x:—y2

LF.=el2d
= e-2y
(72) Differential equation,

dy _ 2y-x . . —_— .
~~ = — IS5, isHomogeneous differential equation.

dx
take y =v X
dy _y 2y
— = = -(C0S° =,
(74) dx X X

is Homogeneous differential equation.
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(75) Differential equation,

o
<

-y {Iog X+1]is
X X X

Homogeneous differential equation.

Y-
(77) Take J =V

(79)

(80)

(81)

dy

Y
N dx2 dv

X dx

—xY_y- 2. dv

dx dx
.-, differential equation,
2 9Y v 32 cosx

dx

= j e dv = j cosX.dx

dy x2+y2 )
—=———is

dx 2Xy

Homogeneous differential equation.

2

y Yy Y. .Y

2 _cos>—2Lsin>

dy _ x> X X X
ax Yy cosl+ sin Y
X X X

is Homogeneous differential equation.

Differential equation, ydx + xdy =- x*.y dy
.ax + xd 1

- I =2y
X°.y y

take xy =t.

8



(82) Differential equation,
yxdx+ydx-xdy=0

3 3

x*.dx + %(Mj =0 (mulfi pul by x
v

y y

X —
take — =V
y

(83) differential equation,

xdy —ydx _

—dx * =
X% +y? = X

take Y. v
X

(84) Differential equation,

ng_y -Xy=2 cos? (lj

dx 2X
dy
X2 -y
2 (Y dx _ 1
— = sec” | = = =
(ij X2 X3
:>i tan(lj :i
dx 2X x3

8



=-——=0
dx

= p=constant
- from(1),y=x.c-c} herec=2
(86) Takedx+y+1=V .

y_ x_1
(87) Take . =V, then v v
88) f'"(x)=g"(x)="F'(x)=g'(x)+c
(91) Take2x+y=vy
(92) af"(x)+x*f'(x)+y=¢e* and ag"(x)+x°g'(x) +y =¢€*
— a[f"-g"]+x*[f'-g]+[f-g]=0
2

oy oty

—a
dx2 dx

+y=0

(%3) ydx 2

(94) Equation of the family of circles, (x - 0)* + (y - b)? = r?, where b, r arbitrary constant.
(95) Take3x+2y=1y

(96) Take % =v

Yo _y

®7) Y1

d
—lo =1
= [logyi]
(98) Differential equation,

dy = 5cosec (x+y)
dx

takex +y=t

()



(99) Bothside multiply by xcosyy;,

x*. COS d—y+4x3 siny=x.ex
. de .siny=x.

:>dix (x4 siny): x.e*

(100) Differential equation,

d_y: [X?siny? + 1]
ax Y y

:>i d—X—iy—ysiny2
x3 dy x2
1
take —— =1,
X

Differential equation,
dt +2y.t=2y siny2
dy —

_ 2
LF= J2vdy _ oy

. : . _dy _y
(101) For the given differential equation, ix . 2x

1, 1
= 2; dy = " dX (separable variable form)

= 2log |y| =log |x| +log |c]
o 1
>y ==X
y 2
- - 1 -
.. co-ordinates of focus point are 3’ O | and statement-2 satisfy the statment-1.
(103) Solution of the given differential equation exists as the equation X2 + y? = 0 which is point - circle.

(104) If the circle passes through three non-collinear points, then the equation of a circle consists three
arbitary constants.

G




(105) Differential equation,

d—X:sinﬂ-sinx—+y

dy 2 2

:>d—y:-23inlcosﬁ
2 2

dx
It solution,

1

4| -2sin X
y=4tan | e 2

is periodic fuction with period 4

(Y
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Unit-11Lines

The equation of line equidistant from the points A(1, —2) and B(3,4) and making congruent
angles with the coordinate axesis. . .

@x+y=1 (b)y-x+1=0 (Qy-x-1=0 (dy-x=2
The equation of line passing through the point (—5,4) and making the intercept of length
% between thelinesx +2y —1=0and x + 2y + 1=0is. ..

@2x-y+4=0 (b)2x—-y-14=0 (c)2x—-y+14=0 (d) None of these

The equation of line containing the angle bisector of the lines 3x —4y — 2 = 0 and 5x —
12y +2=0is...

(@ 7x+4y—-18=0 (b)4x-7y—-1=0 (c)4x—-7y+1=0 (d) None of these

The equation of line passing through the point of intersection of the lines
3x —2y = 0 and 5x + y — 2 = 0 and making the angle of measure tan-(-5) with the positive
direction of x —axisis. . .

(@ 3x—-2y =0 (b)5x+y—2=0 (c)5x+y=0 (d)3x+2y +1=0

If fora+b+ c=0,thelinesax+ by+ c=0,bx+cy+ a=0andcx+ ay+b=0are
concurrent, then . . .

a b c
(a)ab+be+ca:0(b)E+E+g=l (c)a=Db (da=b=c

The equation of line passing through the point (1,2) and making the intercept of length 3
units between thelines3x + 4y =24 and 3x + 4y =12, is. ..

(8 7x—24y + 41 =0 (b) 7x + 24y =55 (c) 24x -7y =10 (d)24x+7y-38=0

If (a, @) liesinside the angle between the linesy = g x>0andy= 3x, x>0,

thenae ...
@ (-3 -1) (b) (3, ) (©) (-3.3) (@ (0, 4)

If P(—1,0), Q(0,0) and R(3, 3v/3), then the equation of bisector of ZPQR is. . .

(@ Bx+y=0 ) x+By=0 (0 Vax+y=0  (d) x+By=0

S



10.

11.

12.

13.

14.

15.

16.

17.

18.

If the non zero numbers a, b,c are in harmonic progression, then the line 5+X+E =0

a b c
passes through the point . . .

@ (1-2) (b) (-1-2) (©) (-1,2) @ (L 4)

A line passing through 0(0,0) intersect the parallel lines4x + 2y =0and 2x+y + 6 =0 at
P and Q respectively, then in what ratio does 0 divide PQ from P ?

@1:2 (b)3:4 (c)2:1 (dy4:3

The points on the line 3x — 2y — 2 = 0, which are 3 units away from the line
3xX+4y-8=0are...

@@ -9 (3 -3) ®EI(3-2) ©F3)(33 (@EHWY

If A(1, —2), 5(-8,3), A-P—-B and 3AP = 7AB, thenP = . . .

(@) (22,-4 (b) (—22,4 (¢) not possible (d) None of these
3 3

For the collinear points P — A — B, AP = 4AB, then P divides AB from A in theratio.....
@4:5 (b)—-4:5 (c)-5:4 (d)-1:4

If the length of perpendicular drawn from (5,0) on kx + 4y =20is1, thenk="...

@ 3, % (b) 3, —% (c) -3, % (d) -3, —%

If the lengths of perpendicular drawn from the origin to the lines xcoso — ysina =
sin2ag and xsing + ycoso = coS2q arep and q respectively, thenp>+ g2 = . ..

(@) 4 (b) 3 (c)2 (d1
The pointsonY — axis at adistance 4 units fromthelinex + 4y =12 are. . .
(@) (3+14,0) (3-+14,0) (b) (-3-+17,0) (3++/17,0)
(©) (0,3++/17) (d) (0, —3-+17) (0, —3++/17)

A base of atriangleisalong theline x = b and itslength is 2b. If the area of triangleis b?,
then the vertex of atrianglelieson theline. ..

(@ x =—b (b) x =0 ©x=2 d)x=b

Shifting origin at which point the transformed form of x? + y> — 4x — 8y — 85 = 0 would
be x+y?= k?

(@ (24) (b) (=2, 4) (c) (2, 4) (d) (2.4)
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19.

20.

21.

22.

23.

24,

25.

26.

A(1,0) and B(-1,0), then the locus of points satisfying AQ —BQ = £1is...
(@ 12x*+4y>=3  (b)12x°-4y*=3  (c) 12*-4y*=-3 (d) 12x*+ 4y>=-3

A rod having length 2c moves aong two perpendicular lines, then the locus of the mid point
of therodis. ..

(@ x2—y?=c? (b) x2 +y? =2 (c) x2+y?=2c? (d) None of these
Consider a square APQR having the length of side a, where O(0,0). The sides OP and
OR are along the positive X —axis and Y — axis respectively. If A and B are the mid points
of PQ and QR respectively, then the angle between OA and OB would be... . .

(a) cos*2 (b) tan* % (c) cos?*2 (d) sin*3

J3x+ y =2 isthe equation of line containing one of the sides of an equilateral triangle
and if (0,—1) is one of the vertices, then the length of the side of thetriangleis. . .

(@ V3 (b) 23 (0 2 @ 5

If the point (l+%,2+%)lies between the two parallel lines x + 2y = 1 and
2x + 4y = 15, thentherange of tis. ..

(@) 0<t<g= (b) —%2 <t <0 (c) 2 <t<%2  (d) None of these

If two perpendicular lines passing through origin intersect the line §+%=1, a=0,b =0 at

I
A andB, then —7 OA2 ..........

a’ +b?
a’b?

(c) (d) None of these

1 1
@ 7272 (b) N +b2
The equation of aline at a distance /5 units from the origin and the ratio of the intercepts
ontheaxesisl: 2, is...
@2x+y+5=0 (b)2x+y+5=0 (c)x—-2y+5=0 (d) None of these
For any values of p and q, theline (p + 2g)x + (p—3q)y — p — q passes through which
fixed point ?

@ (3 3) (b) (% ) © (&%) (@ (2 2)

<{ 39 )



27.

28.

29.

30.

31.

32.

33.

35.

If A(x,Y,), B(x,y,) and P(tx, + (1 —t)x,, ty, + (1 —t)y,) wheret < O, then P divides
AB fromAintheratio. ..

oy 1 " dt—1
(@) 1-t (b) = © 1 (d)t—
A(1,2), B(5,7) and P(x,y) e AB,theny —x—1is. ..

(@) <0 (b) >0 (=0 (d) -3
A(2,3), B(4,7) and P(x,y) € AB, then the maximum value of 3x +y is. ..
(a) 19 (b) 9 (c) —19 (d) -9
A(-2,5), 5(6,2), then AB—AB=.........

(@ {(8t—2,5-3t/t<0) (b) {(8t—2,5-3)/0<t<1}
(©){(8t—2,5-3t)/te R—[0, 1]} (d) {(8t—2,5-3t)/t>1}

The p — a form of the line x++/3y —4=0 is

T . T T . T
XCOS—+ ysSin—=2 XCOS—+ ysSin—=2
(8) XCOS°+ ysin (b) XCOS g+ ysing

(c) xcos(—%} ysin(—gj =2 (d) xcos(—%} ysin(—gj =2

The length of side of an equilateral triangleis a. There is circle inscribed in a triangle.
What isthe area of a squareinscribed in acircle ?

@ & (b) & (©) % @ %

If thelinesx + 2ay + a — 0, x + 3by + 3=0and x + 4cy + ¢ = 0 are concurrent, then a,
b, carein...

@A.P (b) H.P. (o) G.P. (dAGP

The foot of perpendicular drawn from (2,3) to theline4x —5y —34=0is. ..

(@) (6,~2) (b) (%8, £) (©) (-6,2) (d) None of these
The equation of aline passing through (4,3) and the sum of whose interceptsis—1is.....
@ %+%=1 %+¥=1 (b) $+%=-1 X+¥=1

(€ $+%=-1 X+¥=-1 (d) $-%=1, X+3=1
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36.

37.

38.

39.

40.

41.

42.

43.

45.

46.

47.

A lineintersects X —axisand Y —axis at A and B respectively. If AB = 15 and AB makes a
triangle of area 54 units with coordinate axes, then the equation of AB is. . .

(@) 4x £3y=360r 3x £ 4y =36 (b)4x £ 3y =240r3x+t4y =24

(c) 4x+t3y=240r —3x+t4y-24 (d)4x+3y=120r —3x £ 4y —12
The angle between the lines xcos85° + ysin85° = 1 and xcos40° + ysind0°® = 2is:
(a) 90° (b) 80° (c) 125° (d) 45°

Ifa,, a,, a, and b, b, b, are in geometric progression and their common ratios are equal,
then the points A(a,, b,), B(a,,b,) and C(ag,b3) ..

(a) lieonthe sameline (b) lieonacircle (c) lieon an ellipse (d) None of these
The image of the point (4, —-13) intheline5x+ y+ 6= 0is...

@ (1.2) (b) (3.4) (c) (4.13) (d) (-1, -14)
If thelinesx + (a—1)y + 1 =0and 2x + a?y —1 = 0 are perpendicular then . . .
@|al=2 (h)0<ax<1l (c)-1<ax<1 (da=-1

If X+ 3y —4=0and 6x —2y — 7 = 0 are the lines containing the diagonals of a
paraleogram PQRS, then parallelogram PQRSIs. . .

(a) rectangle (b) square (c) cyclic quadrilateral (d) rhombus
Fora+ b+ ¢ =0, theline 3ax + 4by + ¢ = 0 passes through the fixed point . . .
@ (3 -3) (b) (-5 ) © (3.4) (@ (-3 -4)

If 3 + 2m + 6n = 0, then the family of lines|x + my + n = 0 passes through the fixed
point . . .

@ (23 (b) (3,2 (c) (%, %) (d) (%’ %)
If thelinesx + y + r = 0 and Ax — 5y = 5 areidentical then A + r = . .,
() —4 (b) 4 (©) 1 (d) -1

If the X — coordinate of the point of intersection of thelines3x + 4y =9andy=mx+ 1
IS an integer, then the integer value of mis. ..

(@) 2 (b)0 (c) 4 (d)1

If (4,5) isthe foot of perpendicular on the line |, then the equation of the line | would
be...

(8 4x+5y+41=0 (b)4x—-5y+9=0 (c)4x+5y—41=0 (d) None of these
They —intercept of theliney +y, = m(x—x,) is. ..

(@ —(y, + mx) (b) y, —mx, (c) L2 (d) None of these
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48.

49.

50.

ol.

92.

93.

95.

56.

The locus of mid points of the segment intercepted between the axes by the line
Xseca + ytana= pis. ..

@ p=lviy O 5%=4  (©E=l+h (@ Lra-l

If the y — intercept of the perpendicular bisector of the segment obtained by joining
P(1,4) and Q(k, 3) is—4thenk = ...

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

They —intercept of the line passing through the point (2,2) and perpendicular to the line
x+y-3=0is...

@ 3 (b) § © -3 (o) -3

The line parallel to the X — axis and passing through the intersection of the lines
ax + 2by + 3b = O and bx — 2ay — 3a = O where (a, b) = (0,0) is:

(A) abovethe X —axis at adistance of 2 fromit
(B) abovethe X —axisat adistance of 2 from it
(C) below the X — axis at adistance of 4 from it
(D) below the X —axis at adistance of 3 fromiit

A square of side a lies above the x — axis and has one vertex at the origin. The side passing
through the origin makes an angle a (0 < & <Z) with the positive direction of x — axis.
The eqg. of its diagonal not passing through the originis:

(A) y(cosa + sina) + x(sina — cosa) = a (B) y(cosa + sina) + x(sina + cosa) = a
(C) y(cosa + sina) + x(cosa — sina) =a (D) y(cosa — sina) — x(Sina — cosa) = a

If P and Q divides AB from A in the ratios A and —1, then A divides PQ from pinthe
ratio...... A=1,A>0).

@ 77 (b) 1 OF (d) 3

The nearest point on theline x — 3y + 25 = 0 from the originis. . .

(@ (4,5 (b) (4,3) (c) (4,3 (d) None of these
If the slope of a curveis constant, then the graph of acurvein the planeis. ..

(@) line (b) parabola (c) hyperbola (d) none of these
If 5x + 12y + 13 = O istransformed into xcosa + ysina = p,then a = ? o € [-~x, 7]
(@) cos*(~Z) (b) sim*(-£) ©tan'(2)-z  (d)tar(¥)
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S7.

58.

99.

60.

61.

62.

If P(-1,0), Q(0,0) and R(3,3\/§) are given points, then the equation of the bisector of
/PQRis. ..

(a)§x+y=0 (b) x+§y=0 (€) V3x+y=0 (d) x+/3y=0

For theliney —y, = m(x — x), m and x, are fixed values, if different lines are drawn
according to the different value of y,. then all such lineswould be . . .

(@) all linesintersect theline x = x, (b) al lines pass through one fixed point
(c) dl lines are parallel to the liney = x, (d) all lines will be the set of perpendicular lines

If the length of perpendicular drawn from origin to aline is 10 and « = —%” then the
equation of linewould be. . .

(@ V3x+y=20 (b) /3Bx—y =20 (©) V3x+y+20=0 (d) /3x—y+20=0
Find the equation of line making atriangle of area % units with two axes and on which a
perpendicular from origin makes an angle % with positive direction of x — axis.

(@ x++/3y=10 (b) x-y=10 (€) V3x+y-5=0 (d) /Bx+y-10=0

If 2x + 2y — 5 = 0 isthe equation of the line containing one of the sides of an equilateral
triangle and (1,2) is one vertex, then find the equations of the lines containing the other
two sides.

@ y=(2+V3)x-3, y=Q2+/3)x++3
() y=(2-3)x—+/3, y=Q+3)x++/3
(© y=(2—B)X+3, y=2+3)x—3
@) y=Q2+V3)x++3, y=2+3)x-3

Find the equation of line passing through the point (\/§, —1) and at a distance /2 units
from the origin.

@ (B+Ox+(3-Dy=4 or (V3-x—(V3+Ly=4
(b) B+)x+(3+)y=4 or (V3-Dx+(3+1y=4
(© (V3+Dx+(/3-Dy=4 or (V3-Dx+(B+)y=4
(d) B3-Dx+(B-Dy=4 or (V3+Dx+(3+Ly=4

(B



63.

65.

66.

67.

68.

69.

70.

71

12.

If (3,—2) and (-2,3) are two vertices and (6,—1) is the orthocentre of atriangle, then the

third vertex would be.. . .

(8 (1,6)

The circumcentre of the triangle formed by thelinesx+y =0, x—y=0andx—-7=0is..

(@ (7,0)
If L

pomt...

areln arithmetic sequence, then the line X Sty +

(@ (-1.-2)

(b) (-1.6)

(b) (3.5,0)

(b) (-1.2)

(c) (1, -6)

(©) (0,7)

(© (¢

3

Find the slope of the line passing through the point (1,2) and the point of intersection of

(d) none of these

(d) (3.5,3.5)

=0 passes through the fixed

(d) (1-2)

this line with thelinex + y + 3= Oisat adistance 3+/2 units from (1,2).

@ 75

(b) 1

(© 3

The angle between thelinesx = 3 and /3x—y+5=0 is.. .

@ %

(b) 3

© %

The angle between the linesy = e and +/3x—y+5=0 is. ..

@ %

The angle between the lines {(X, 0)/x € R} and{(0,y)/ yeR} is. ..

@ %

If the point (

1+-L,

N

(b) £

(b) %

2+%) lies between the two parallel linesx + 2y = 1 and 2x + 4y = 15,

thentherangeof tis. ..

(@ 0<t<—2

672

(b) -

<t<O

© %

(0

(c) -

<t

5.2
<76

() 33

@ %

@ 3

(d) m

(d) None of these

If 2x+ 3y=8 isperpendlculartotheline x+y+ 1) +A(2x—-y—-1)=0,then A1 =7

(a5

(b) 2

(c)5

(d) 0

If theline(a+ )x+ (&2—a—2)y+ a=Oisparallel toY —axis, thena = . ..

(@ -1

(b) 2
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73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

The equation of a straight line passing through the point (-5, 4) and which cut off an
intercept of v/2 unit betweenthelinesx+y+1= OandX+y—1=0is
@x-2y+13=0 (b)2x-y+14=0 (c)x-y+9=0 (dx-y+10=0

If P(1, 2), Q(4, 6), R(5, 7) and S(a, b) are the vertices of a parallelogram PQRS then
@a=2b=4 (ba=3,b=4 (c)a=2,b=3 (da=2,b=5

The sum of squares of intercepts on the axes cut off by the tangents to the curve
Xs+ys—a: (@>0)a (a @) is 2. Thus a has the val ue.

(@1 (b) 2 (c) 4 (d)8

If two vertices of atrinangle eare (5, —1) and (-2, 3) and if its orthocentre lies at the origin
then the cooridnates of the third vertex are

@ (4,7) (b) (4, -7) (0) (2, -3) (d) (5, -1)

Line ax + by + p = 0 makes angle Z which X cosa + ysina = p, peR". If these lines and
theline x sina — y cosa =0 are concurrent then

(@a2+h?=1 (b) a2+ b2 = 2 ©2a2+)=1 (da2—=2

A straight line passess through a point A(1, 2) and makes an angle 60° with the x—axis. This
lineintersect thelinex +y = 6 a P. Then AP will be

(@ 3(v3+1) (b) 3(v3-1) (©) (V3+1) (d) 343
Theimage of origininthelinex+ 4y =1is

@ (17 17) (0) ( 17° %) () ( 17° 17) (d) (% %)
Orthocentre of triangle with vertices (0, 0), (3, 4) and (4, 0) is

@ (3 3) (b) (3, 12) © (3 3 (d (3,9

The equation of three sides of trianglearex =2,y + 1 = 0 and x + 2y = 4. The coordinates
of the circumcentre of the triangleis

(a (4, 0) (b) (2,-1) (©) (0, 4) (d (-1, 2)

If &, b, carein A.P. then ax + by + ¢ = 0 represents

(a) asingleline (b) afamily of concurrent lienes

(c) afamily of paralel lines (d) afamily of circle

A(4, 0), B(0, 3), C(6, 1) be vertices of triangle ABC. Slope of bisector of angle C will be
(A) 3J2-7 (b) 542 -7 (©) 642 -7 (d) none

i



85.

86.

87.

88.

89.

90.

91.

The locus of the variable point whose distance from (-2, 0) is % times its distance from

theline x=-2 is
(a) elipse (b) parabola (c) circle (d) hyperbola

Theline 3x —4y + 7 = 0 isrotated through an angle % in the clockwise direction about
the point (-1, 1). The equation of theline in its new position is
@7y+x-6=0 (b) 7y —x—-6=0 )7y +x+6=0 (d)7y—-x+6=0

The area of the triangle formed by the point (a, a2), (b, b?), (c, ¢ is..... (a, b, c are three
consecutive odd integers)

(@ % (a—Db) (b—-c) squnit (b) 8 sg unit

(c) 16 sq unit (d) % (a—b) (b—-c) (a+ b+ c) squnit

The straight line 7x - 2y + 10 = 0 and 7x + 2y — 10 = 0 forms an isosceles triangle with
theliney = 2. Areaof the triangleisequal to:

(@ 2 squnit (b) £ sq unit (c) 22 squnit (d) 13 sq unit

In triangle ABC, equation of right bisectors of the sides og and Aoc are x + y = 0 and
y —x = 0 respectively. If A = (5, 7) then equation of side BC is
(a) 7y = 5x (b) 5x =y (c) By = 7x (d) By =x

The equations of the two lines each passing through (5, 6) and each making an acute angle
of 45° withtheline2x—y+ 1= 10is

(@3x+y-21=0, x—-3y+13=0 (b)3x+y+21=0, x+3y+13=0
(c)y=2x, y=3x (d)3x+y-21=0,x—-3y—-13=0

If the equation of base of an equilateral triangle is 2x —y = 1 and the vertex is (-1, 2),
then the length of the side of the triangleis

& 2 (b) & © (2 @ (=

4
Four points (X, ¥,), (X, ¥,), (X, ¥,) and (X,, y,) are such that Z(Xi2 + yiz) <
i=1

2(x. %, + XX, + Yy, + Y.y,). Then these points are vertices of
(a) paralellogram (b) Rectangle (c) Square (d) Rhombus
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92.

93.

94,

95.

96.

97.

98.

99.

100.

101.

102.

A variable straight line passess through a fixed point (a, b) intersecting the coordinate axes
at A and B. If ‘O’ isthe origin, then the locus of the centroid of the triangle OAB is

(@) bx + ay = 3xy (b)bx+ay=2xy (c)ax+ by=3xy (d)ax+ by= 2xy

If the poitns (k, 2-2k), (1K, 2k) and (—k—4, 6 — 2k) are collinear, the possible value of k
are

(@ -1,1 (b) 3, -1 ©12 d1,3

In atriangle ABC, coordinates of A are (1, 2) and the equations of the medians through B
and Carex + y = 5and x = 4 respectively. Then coordinates of B and C will be

@ (-2, 7), (4,3) b (7.-2,(43 (©@7.-3 (d)(E-76-4

The ratio in which the join of the points (1, 2) and (-2, 3) is divided by the line
X+ 4y="7is

@4:1 (b)3:2 (c)3:1 (d)y7:3

The equation of the bisector of acute angle between the lines 3x — 4y + 7 = 0 and
12x+ 5y —2=10is

(@ 11x—-3y+9=0 (b)3x+ 11ly-13=0(c) 3x+ 11ly—-3=0 (d) 11x—-3y+2=0
Thelinesax + by + ¢ = 0, where 3a+ 2b + 4c = 0 are concurrent at the point

@ (%) 0 @9 © @) @ (5 3)

The area of parallelogram whose two sidesarey = x + 3, 2x—y + 1 = 0 and remaining
two sides are passing through (0, 0) is

(3) 2 sq unit (b) 3 sq unit () 2 sq unit (d) £ squnit

The equation of a straight line that passes through the point (-4, 3) and is such that the
portion of it between the axes is divided by the point intheratio 5: 3internaly is
@9x-20y+96=0 (b)2x—y+11=0 (¢)2x+y+5=0 (d)3x—-2y+7=0
Area of aquadrilateral fromed by thelines| x|+ |y|= 2is

(@8 (b) 6 (d)3 (d) None

Thelinex + 3y — 2 = 0 bisect the angle between a pair of straight lines of which one has
equation X — 7y + 5 = 0. The equation of other lineis

@3x+3y-1=0 (bx-3y+2=0 (c)5x+ 5y—-3=0 (d) None

The equation of the bisector of the angle between two lines 3x —4y + 12 = 0 and 12x — 5y
+ 7 = 0, which contain the point (-1, 4) is

(@) 21x + 27y —121=0 (b) 21x—27y + 121 =0

-3X+4y-12  12x-5y+7

(c)21x+ 27y +191=0 (d) 3 =—3

G
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104.

105.

106.

107.

108.

109.

110.

111.

112.

The equations of two striaght lines which are parallel to x + 7y + 2 = 0 and at unit distance
from the point (1, -1) are

(@) X+7y+6+4J/2=0 (b) X+7y+6+52=0

(€) 2X+7y+6+5/2 =0 (d) X+y+6+5J/2=0

The points on the line x + y = 4 which lie a a unit distance from theline 4x + 3y = 10 are
One side of the rectangle liesalong theline 4x + 7y + 5= 0. Two of its verticesare (-3, 1
and (1, 1). Then the equations of other sideis

(@ 7x—4y+25=0 (b)4x+ 7y=11 (c) 7x—4y—-3=0  (d) All of these
Equation of astraight line passing through the point (4, 5) and equally inclined to the lines
3x=4y+ 7 and 5y = 12x + 6is (angle bisector)

@Xx-7y=1 (b) 9x+ 7y =71 (c) 7x—-y=173 (d)7x—-9y+ 17=0
The nearest point ontheline 3x + 4y = 1 from origin is
@ (25 25) (0) (25 25) ©) (25 25) (@ (25 25)

The locus of the mid point of the intercept of the variable line x cosa + ysina=p
between the coordinate axesis

@ x?+y?=p? (b)) x2+y2=2p2 (¢) x?+y?=4p~2 (d) non of these

Three straight lines2x + 11y —-5=0,4x—-3y—-2=0and 24x+ 7y—-20=0

(a) formatriangle  (b) are only concurrent

(c) are concurrent with one line bisecting the angle between the other two.

(d) none of these

A straight line through the point (2, 2) intersects the line /3x+y =0 and \/3x—y =0 a
the points A and B. The equation to the line AB so that the triangle OAB isequilateral is

(8 x=2 (b)y=2 (c)x+y=4 (d) none

A triangle with vertices (4, 0), (-1, -1), (3,5) is

(a) isosceles and right angled (b) isosceles but not right angled

(c) right angled but not isosceles (d) neither right angled nor isosceles

Equation of aline at adistance /5 unit from origin with intercepts 1:2 on axesis ....
@ 2x-y+5=0 (b)2x+y+5=0 (c)x—-2y+5=0 (dx+2y+5=0
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114.

115.

116.

117.

118.

119.

The equation of the lines with slope —2 and intersecting x—axis at points distance 3 unit
fromtheoriginis........

(@ 2x+y+6=0 (b)x+2y+6=0 (c)2x+y+3=0 (dx+2y+3=0

The equation of aline containing a side of an equilateral triangleis +/3x+4=0. If (0, -1)
is one of the vertices then the length of itsside is.....

@ 3 (b) 243 (0 B @ %

If the equation of the locus of a point equidistant from the points (a,, b,) and (a,, b,) is
(a,—a)x+ (b, b)y+ c= 0, then the value of C will be

@ %(azz 4 b22 B a12 B b12) (b)a2-a2+hb2—b?

(c) %(312 + ap” +hy” + b22) (d) \/alz +by% —a,> —by?

Locus of the centroid of the triangle whose vertices are (a cost, asint), (b sint, — b cost)
and (1, 0), wheret is a parameter is

(&) (3x—1)*+ (3y)*= a* - b? (b) (3x—1)?+ (3y)*= & + b?

() (Bx+ 17 + (3y)*= a2 + (d) (3x-+ 1) + (3y)= & -7

A sgquare of side‘a’ lies above the x—axis and has one vertex at the origin. The side passing

through the origin makes an angle o (O <a< %) with the positive direction of x—axis. The

equation of the diagonal not passing through the origin is

(@ y(cosa—sina) —x(siha—cosa) =0 (b)y(cosa +sina)+x(siha—cosa) =0
(c)y(cosa—sina) —x(sina+cosa) =0 (d) y(cosa—sna)—x(cosa—sina) =0
If X, X,, X;andy,, y,, ¥, both are in GP with the same common ratio, then the points (X, y,)
(%, y,) and (X y,)

(@) lieon astriaght line (b) lieon adlipse

(c) lieon acircle (d) are vertices of atriangle

The length of a side of a square OPQR isa, O isthe origin OP and OR are along positive
direction of the X and Y axes respectively. If A and B are mid points of PQ and QR

respectively then measure of angle between OA and OB is....

(a) cos 3 (b) tan~*% (c) cot 2 (d) sin 2

Sy



120.

121.

122.

123.

124.

125.

126.

127.

128.

The incentre of atriangle whose vertices A(2, 4), B(2, 6) and C(2+/3, 5) is....

1
(@ (2+E’ 5) (b) (HF 5) () (2, 5) (d) None of these
If aline 3x + 4y = 24 intersects the axes at A and B, then inradius of AOAB is......
@1 (b) 2 (©)3 (d)4

The equation of straight line passing through (1, 2) and having intercept of length 3
between the straight lines3x + 4y =24 and 3x +4y = 12is

(8 7x—24y +41=0 (b) 7x+24y —55=0(c) 24x—7y —10=0 (d) 24x+ 7y —38=0

Let A(2, —3) and B(-2, 1) be vertices of a triangle ABC. If the centroid of this triangle
moves on the line 2x + 3y = 1, then locus of the vertex C istheline

@ 2x+3y=0 (b)2x—-3y =7 (c)3x+2y=5 (dy3x—2y=3

The line parallel to the x—axis and passing through the intersection of lines ax + 2by + 3b
=0and bx —2ay —3a=0where (a, b) # (0, 0) is

(a) abover the x—axis at a distance of % from it

(b) above the x—axis at a distance % from it.

(c) below that x—axis at a distance % fromit.

(d) below the x—axis at a distance % fromit.

y

If non—zero numbers a, b, ¢ are in HP, then the straight line * Y

+ =0 always passes
through a fixed point that point is
@ (L -%) (b) (1, -2) (©) (1, -2) (o) (1, 2)

If avertex of atriangleis (1, 1) and the mid—points of two sides through this vertex are
(-1, 2) and (3, 2), then centroid of thetriangleis

@ (3 3) ® (1 1) ©(-%.2) @ (-1 2)
The reflection of the point (4, —13) intheline5x+y + 6 =01is.....
(@ (1,2 (b) (3, 4) (©) (4, 13) (d) (-1, -14)

If P, and P, denote the lengths of the perpendiculars from the origin on the lines

2
XSeC o+ ycoseCc a=2aandXxcosa+ ysna= acosZarespectlverthen(p E—Z) IS
2 1

(@) 4 sinda (b) 4 cos*4a (c) 4 cosec?4a (d) 4 sec?4a.
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129.

130.

131.

132.

133.

134.

135.

136.

137.

138.

139.

Locus of mid point of rod having length 2c begins to slide on two perpendicular linesis...

(a) X¥*—y*=¢? (b) ¥ +y*=c? (c) ¢ +y>=2c¢? (d) ¥* —y?=2c?
A(3t%, 61), B(— ——) and S(3, 0). Then value of gx+<5 is
(@)1 (b) 3 © 3 (d) 6

A(6, 7), B(-2, 3) and C(9, 1) are vertices of AABC, then coordinates of point of

intersection of bisector of /B and side AC is

@(-%% %Y ©% -3  o%-3

A straight line through the point A(3, 4) is such that its intercept between the axes is
bisected at A. It's equation is

(@3x—4y+7=0 (b)4x+3y=24 () 3x+4y =25 (dx+y=7

If (a, @) falls inside the angle made by the lines y=§, x>0 andy =3x, x>0the‘a
belongs to

(@ (3,) (b) (3:3) (© (-3-3) @ (0 3)
Let A(h, k), B(1, 1) and C(2, 1) be the vertices of right angled triangle with aAc asits
hypotenuse. If the area of atriangleis 1, then the set of vvalueswhich ‘k’ can takeis given

by
(@ (1, 3) (b) (0,2) (€) (-1, 3) (d) (3, -2)

Let P(-1, 0), Q(0, 0) and R(3, 3v/3) be three points. The equation of the bisector of the
/PQRis
@ 3x+y=0 O x+Ly=0  (© Lx+y=0 (@ x+By=0

The perpendicular bisector of the line segment joining P(1, 4) and Q(k, 3) has y—intercept
—4. Then apossible value of k is

(a4 (b) 1 (c) 2 (d) -2
If A(1, 2) and B(6, 2), 3AB =2BC and A — B — C athe value of C can be
@ (-3 3) ® (3.2) @32  @F -2

The equation of a striaght line passing through the point (4, 3) and making intercepts on
the coordinate axes whose sum is—1 is given by

(8 3x—2y=6 and x—2y =-2 (b)3x—2y=—6 and x-2y =2
(c)3x—2y=6 and x+2y=2 (d)3x—2y=—6 and x—2y =-2

The obtuse angle bisector of thelinesx—2y +4=0and4x—-3y+2=0is

@ X(4—+/5) +y(2/5-3) + (2-4J5)=0 (b) x(4—~/5) +y(2v5-3) + (2+45) =0
(©) X(4++/5) +y25-3) + (2+4J5) =0 (d) X(4+/5) +y(2V5+3) + (2+4/5) =0
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140.

141.

142.

143.

144.

145.

146.

147.

148.

149.

Equation of line which is equally inclined to the axis and passes through a common points
of family of lines4acx + y(ab + bc + ca—abc) + abc =0

@ y-x=5 (b) y+x=7 (© y-x=% (d) y+x=7

The equation of a line passing through the point of intersection of 3x — 2y = 0 and
5x +y — 2 = 0 and making an angle of measure tan-(-5) with positive direction of x—axisis
@3x-2y=0 (b)5x+y—-2=0 (c)5x+y=0 (d)3x+2y+1=0
The straight line perpendicular to the straight line +/3x+y =1 makes which of the
following angles with the positive direction of y—axis

() 30° (b) 60° (c) 45° (d) none
Thelinesp(p? + 1)x—y + g=0and (p> + 1) + (p> + 1)y + 2q = 0 are perpendicular to a
common linein 2D geometry for

(a) exactly onevalue of p (b) exactly two value of p

(c) more than two value of p (d) novalue of p

Theline L given by % + %zl passes through the point (13, 32). ThelineK isparallel to L

and has the equation %+ = 1. Then distance between L and K is
17 23 23
@ 17 () 5 © a7 ) s
Thelinesx +y =|a|and ax—y = 1 intersect each other in the first quadrant. Then the set
of all possible valuesof ‘a’ isthe interval

(@ (0, ) (b) [1, ) (€) (-1 ) (d (-1, 1]
Consider three points P = (-sin ( — a), —cos B), Q = (cos (B — a), sin B) and

R=(cos (B —a+6),sin (B —6)) where0<a, B, 0 < 7 then

(a) Plieson the RQ (b) Q lie on the PR (c) Rlieonthe QP (d) P, Q, R are non collinear
Triangle is formed by the coordinates (0O, 0), (0, 21) and (21, 0). Find the number of
intergral co—ordinates strictly inside the triangle (intergral coordinates has both x and y)
(a) 190 (b) 105 (c) 231 (d) 205

A straight line through the origin O meets the parallel lines4x+2y =9and 2x+y +6=0
at points P and Q respectively, then the point O divide the segment PQ in the ratio

(a 1:2 (b) 3:4 (c) 21 (d) 4:3

A triangle is formed by the tangents to the curve f(x) = x2 + bx — b at the point (1, 1) and
the coordinate axes, liesin the first Quadrant. If the areais 2, thenvalueof bis:

(@ -1 (b) 3 (c) -3 (d1

{ 52 )
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150.

151.

152.

153.

154.

155.

156.

157.

158.

Area of the parallelogram formed by the linesy = mx, y = mx + 1, y = nx and
y =nx+ 1 equas

(@ o () © T O

Let PS be the median of the triangle with vertices P(2, 2), Q(6, —1) and R(7, 3). The
equation of the line passing through (1, —1) and paralel to PSis

@2x-9y-7=0 (b)2x—-9y —-11=0 (c)2x+9y —-11=0 (d)2x+9y+7=0
P(3, 1) and Q(6, 5) and R(X, y) are three points such that the angle PRQ is aright angle and
the area of ARQP = 7, then the number of such pointsR is

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

If one of the diagonal of a squareisalong the line x = 2y and one of its verticesis (3, 0)
then its sides through this vertex are given by the equaions.

@y-3x+9=0,3y +x—-3=0 (b)y+3x+9=0,3y +x-3=0
(c)y—-3x+9=0,3y—x+3=0 (d)y—-3x+3=0,3y+x+9=0

The orthocentre of the triangle with vertices [2 V3- 1} [E’ _%J and [2’ _%] is

CICE S IENCICES o %) @G-y

If the extremities of the base of an isoscelese triangle are the points (2a, 0) and (0, a) and
the equation of one of the sidesis x = 2a, then area of the triangle is

(a) 5sg. unit (b) % sg unit (©) 2 sq unit (d) none of these
The eguation of the line on which the perpendiculars from the origin makes 30° angle with

x—axis and which form atriangle of area % with axes are

(@ x++3y+10=0 (0) /3x+y+10=0 () x++/3y—10=0 (d) none of these

If thelinesx+ay+ a=0, bx+y+b:0andcx+ cy +1=0(a, b, cbeing distinct = 1)

are concurrent, then the value of %7 bl + s

(@ -1 (9K, (c)1 (d) none

The equations of perpendicular bisectors of the sides AB and AC of atriangle ABC are
—y+5=0andx + 2y = 0 respectively. If the point A is (1, —2) then equation of line BC

IS
(a) 23x +144y —40=0 (b) 14x+ 23y —40=0
(c) 23x+14y +40=0 (d) 14x+23y +40=0
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159.

160.

161.

162.

163.

Comrehensive type : A straight line L with negative slope passes through the point (9, 4)
and cuts the positive corodinate axes at the points P and Q respectively. Now answer the
following

(A) Minimum value of OP + OQ, asL varies, where O istheoriginis

(a) 18 (b) 25 (c) 36 (d) 49
(B) Area of AOPQ, when OP + OQ becomes minimum is sq units
(@ 75 (b) 225 (c) 125 (d) 200

(C) Let R be amoving point on the x — y plane such that OPRQ becomes a ractangle then
locu of RasL variesis

4 _1 4 _ 9.,4_ 4 1 _

@ 9+y=2 (b) g+y =1 (©) x+y =1 (d) +y =1

If thelinesx=a+ m, y =—2 and y = mx are concurrent, the least value of | a | is.....
(@) 0 (b) V2 (©) 22 (d) none

A(=3, 4), B(5, 4) and C and D form a rectangle, x — 4y + 7 = 0 is a diameter of the
circumcircle of rectangle ABCD, the areaof ABCD is

(@ 8 (b) 16 () 32 (d) 64

Theline 3x + 2y = 24 meets y—axis at A and x—axis at B. The perpendicular bisector of AB
meets the x—axis a c, then areaof AABC is

(a) 78 (b) 92 © % (d) None

Thelinesax+2y +1 =0, bx+ 3y + 1 =0 and cx + 4y + 1 = 0 are concurrent then
@a b,caeinAP. (b)a b, caeinG.P. (c)a, b, caeinH.P. (d) None of these

()



UNIT- 11 line-lines

Hints

ANS:B

y—y, =m(x—x,) wherem=1
equidistant from (1, -2) and (3, 4)
|—2—1—aLJ4—3—ﬂ:$a:_l
V2 V2

-, RL y-x+1=0
ANS: C

2
L distance between ¢, and ¢, = 5

s lyis Ltoboth ¢ and?¢, .. 4;:2X-y+14=0

also A(-5,4) e (, = k=14
ANS: C
eq"of angle bisector

3X—-4y-2 +5x—12y+2

VJ9+16  +/25+144
S IX+4y-18=00r 4x-7y-1=0
ANS : B

R (46
point of intersection of the lines is ( 13’ 13)

m=-5"0%0U y -y, =m(x-X,)

. RL:5x+y-2=0
ANS:D

a b c
lines are concurrent ..|b ¢ a|=0
c a b

= (a+b+c)(@@b+bc+ca-a*—-b*>-c?)=0

= (@-b)*+(b-c)’+(c-a)’=0 [-a+b+c=0]

—a=b=c

ANS : A

y—y, =m(x—x,) and eq"of line passes through (1, 2)
mx-y+2-m=0—(A)
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10.

11.

4 +4m 6+9m] i B(

. . . H H 1 A I
This line intersect to the given line at point (3 S 4m’ 3+4m

7
AB=3=>m=—
also 2
. RL: 7x-24y+41=0
ANS: C
therefor x >0..a >0 (a,a?)

y=%=a’-2>0=a>i_ (|1

—<a<3
y=3x=a’-3a<0=a<3_(2)]2

ANS: C Figure

slop of QR =tan6=\/§:>9=%

QS isbisector of ZPQR ~m=+3
which passes through (0, 0)

from, Y=YV, = m(x_xl)’ y-0= —\/§(X—0)
S A3X+ y=0

111 e pte=0
ANS: A ab'c HPandX+ Y 10

oo
o~

| =

by comparing x =1, y=-2
-. line passes thorugh (1, -2)

ANS: B
_ 6
perpendicular distance between (0, 0) and 2x+y+6=0= OQ = —\/g

9
perpendicular distance between (0, 0) and 4x+2y-9=0 =OP = ﬁ

_OP 3
OQ 4
ANS:B The point lies on the line 3x-2y-2=0

required ratio

2

X - co-ordinate : atheny - co-ordinate :

1
then the perpendicular distance formula: [9a-12|=15 .a=3, - 3

.'.a:3:>x:3,y:%ora:—%:>x:—§, y:—E

16+4m 6+21m

3+4m ' 3+4m

J

< 56 )



12.

13.

14.

15.

16.

17.

18.

19.

20.

ANS :

ANS :

ANS :

ANS :

ANS :

ANS :

ANS:

ANS:

ANS :

~. required points are (3’ %) (_% _g]

7

C AP=2AB - AP>AB .PgAB
-. A-P-Bisnot possible
5 =P o e PAZA.PA 4
T T ABT1PB 5
5k +0-20
A p:—| |=1:>(3k—16)(k—3)=0
k?+16
k:E, ork=3
3
D p =sin2a, q = C0S2a
S p?+09° =sin®2a.+cos’* 20 =1
C (0, b) be the point on the y-axis then —
=17 +4or b=-/17 +3
- p(0, 3+\/1_7)or p(0, —\/1_7+3)
1
A==xa.b
B 2
1 9 o
.-.E(Zb)(p—b)zb tU*aY’uU
p=0orp=2b
. vertex oftriangle lies on line x=0
A using x =x'+h, y=y"+k

giveneq": (x - 2)2 - (y—4)2 =105
. shifting the origin at (h, k) = (2, 4)
So x?+y?* =105
B AQ? =(+1+BQ) ,Q(x,y) 'UUAa
L (4x+1)° = 4(x+1)? +y?] T0aY'U
5 12x% —4y* =3

a b
5 (=37

S A=-4:5

[4b—12]
—=4

17

0A2+0|32=A|32:>a2+b2=4/5—7\
u



= h? +k? =¢?
. locus of the mid point : x* + y* = ¢?

— 1 —
2. ANS:D slope of oA =§,slope of OB =2

-2
0=tan™ 12—1‘ =tan¥,

2

2
a
fromright AAMB, AM? =a’ _(E)

—>a= \/§ TU‘aY’U
23.  ANS:C
: —442
if Alies on the line x+2y=1 then, t:T\/_
2
if Alies on the line 2x +4y=15 then, t= %
42 . 52
<t<
3 6
24,  ANS:C A(r, cos6, r,sin0), B(-r,sin6,r, cos) areon line
. Tpsin 0 L cosO 1 and - I, coso L fpsin 0 1
a b a b
1 1 1 1

—+_
NOW 5a2 "0B? " 7 T 2

25, ANS:B
Y_1

take a =2 in X +Y =
ake 2|na b

also take distance between 2x+y-b=0and (0, 0) is /5
~.2X+y+5=0 whichis RL.
26. ANS:D

2 3
x+y-1=0 and 2x-3y+1=0 (sloving the eq") (E E)
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27,

28.

29.

30.

31.

32.

33.

34.

35.

36.

ANS: C
t t
S——<0 SA=—o
t<0 15 1-t
ANS:B X=4t+1, y=5t+2 Sy-x-1=t>0
.y —x—1 Positive
ANS: A X=2t+2, y=4t+3 ~3x+y=10t+9

(XY) e AB= 0<t<1=9<10t+9<19
. 3X +y maximumvalue = 19
ANS: C x=8t-2, y=5-3tand t e R —[0,1]

- AB—AB ={(8t—2,5-3t)/te R—[0,1]}

cosoc—L 1 sina—L—ﬁ o=
ANS B v 2 Ty 2
4 .
p= N =2 Now from xcoso +ysin o =p
.'.xcos%+ysin“3 =2
ANS: B circumcentre = controid
AD = ABsin 60° [from AABD ]
.8 .
=27 [-2=1AD] tUtay U
a2
oneside of PQRS =x .. x*+x* =(2r)° s
2
a
-, area of square Y
2 1 1
ANS:B | |:0[concurrent]:>ZaC=ab+bC:>E=E+g

- a,b,cHP
ANS : A5x+4y+k=0 which passes thorugh (2, 3)
. required vertex : (6, -2) “a.

X
ANS:D take b=-a-1in 2 Y 1, also (4, 3) ongiven line

b
ca X _y_ X Y/ _
..a_J_rZ,RL,2 3 1, and /_2+%_1
ANS: A 122 4 9% =152 tUay'u
L XY
+9 +12
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37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

ANS:D

ANS: A

ANS:D

ANS:D

ANS:D

ANS: C

ANS: C

ANS: A

ANS : Abysloving X =

ANS: C

- 13X+ 4y =36 or +4x +3y =36

m,—m

m, =—cot85°, m, =—cot40° tan6=——=
1+mm,|

~.tan(85 —407) = tan 45,

5.0=45

equal commonrratio =r a,=a, a,=a,r’

b, = by, b, = b,r?
b -
1

-. A B, Careononeline

C is mid point of Ag which is lie on 5x+y+6=0

m m,=-1

sloving botheq™: x, =-1,y, =-14

. image point B(-1, -14) t0*aY’U
¢, L0, ~.m.m,=-1then (a+1)(a’-2a+2)=0
a?—2a+2=0 notpossible -.a=-1

1
m, = —3 m, =3, mm, = -1, diagonals bisect at right angle

-.0PQRS rhombus

1 1
=-a-bin 3a| X—= [+4bly—=1|=0
take c=-a-b in ( 3)+ (y 4)
- line passes thorugh fixed point ( % , %)

/ m 1 1
N=—-x—-—in/ X——=|+my—=1[=0
take >3 in ( 2) (y 3)

. fixed point is (y ’ %)

1 1
indentical : —=_—5=i:>X=—5, u=1

A -5
SoA+p=-4

3+4m’
LB+dm=t115 m=2, 1 %, 2
.. + m__,_ . b 21- 121-

-, integerno.ofm=2
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M(4, 5) is foot of perpendicular from 0(0, 0) slope of oM = % . slope of ¢

= / , Which passes thorugh (4, 5)

S 4X+5y—-41=0
47.  ANS:A

c
mx—y—(mx,+Yy,)=0 Yintercept = b (formula)

- y-intercept = —(mx, +y;)

48. ANS:A
o pcosa pcota
vertex Pof Ag : (X, Y)= > 5
.'.SeCoczi,tanoc:i
2X 2y

also, sec? o —tan? o =1

2 2

p p
L
4x2 4y?

. __(k+1 7
49.  ANS:D mid point of PQ (TE)

: : 7 k+1 _
eq" of perpendicular bisector : ¥ =~ = (k-1)| x- —, | whose y-intercept = - 4
k=44
50. ANS:B the eq"of line perpendicular to the given line and passing through (2, 2) is : x-3y+4=0
. y-intercept = %
51. ANS:B the y co-ordinate of point of intersection = —%

. required eq" of line parallel to X -axis: y =—3,

X—acosa. ~ y-asina
—asina—acosa acoso—asin o

52. ANS:B required eq"of diagonal:

. y(coso+sina) +x(coso—sina) =a t0*aY"U
53.  ANS:B Pdivides og fromAinthe ratio ).
Qdivides og fromAinthe ratio - ).

(20 o) of b
"P(ul’oj’Q(—mfo]

suppose Adivides pQ fromp in the ratio k.
{ 61 )
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54.

55.

56.

57,

58.

59.

60.

61.

ANS: D

ANS: A

ANS: C

ANS: C

ANS: A

X=X, 1-A

ok —
X, =X 1+A

none of the point outof A, B, C is not on the line or point of intersection(_% , 1% )

. d
slope of the curve is constant " v m.

dx
LYy =mxX+cC
-5 12 - -1
—x-—y=1 coso=—,SInoL =——
13 13 13

412
o =tan 1E—n [ o isin the third quadrant]

slope =tan®=~/3 mM~PQS=60°
slope of QS =—4/3

using y —y, = m(x—x,) t0ay’U
J3x+ y=0

y is not fixed so all the lines are not parallel to x = x,

. they intersect to the line x =X,

ANS: C

ANS:D

ANS: C

fromtheeq" Xxcosa+ysino=p
T . T

we get —XC0S——ysin— =10
g 6 7%

.'.\/§x+y+20:0
Xcoso+ysina=P, where o 30 t0*aY"U

2p
A(\@, o], B(0, 2p)

~BoA="2_, %(OA)(OB) 0 p*=25 ..p=5

V3 V3

\/§x+y:10

slopeof g¢ =m, =-1, slope of AB =m,

tan0 =

m, = 2+\/§ OR
=N o )
m, =243 which passes thorugh (ﬁ , 1),

y=(2-v3)x++3

m, —m,
1+mm,

or y:(2+\/§)x—\/§
62
N—



62. ANS:A
X coso. +ysin o= p where p =+/2 which passes through (ﬁ _1)

4sin? o +2+/2sina-1=0

B g =W

sSino = cosao =

22 2V2
~(B3+Dx-(3-1y=4

OR sin o :iﬁ_—;l), com{s—\/_ﬁl,
S (WB-Dx+(3+)y=4
63. ANS: B slope of BC x slope of opp =-1
= 3a-b+9=0— (1)
slope of AC x slopeof gy =-1
=2a+b-4=0—(2) solve (1) and (2)
-.c(a, b)=c(-1, 6)
64. ANS:A x+y=0 and x-y=0 are perpendicular

the circumcenter of A isonthe line x-7=0
. circumcenteris (7, 0)

1 21 x y 2 1
65. ANS:D from —=—-— weget —+=-+———=0
c b b a

i(x—l) +£(y—(—2)) =0
a b
. which passes through (1, -2)
66. ANS:B slope of line x+y+3=0=-1 t0'ay’U
. Slope of the line perpendicular to it =1

67. ANS:A X=3 isavertical line and slope of other line = tan® = V3 0= %
T

—— 0| =T/ _TT/ | =T

2 e‘_% A“%

1
68. ANS:C slope of y=eis m, =0 slope of other line M2 = NG

o=

0 +i
tanq = M2 | = v3 -, "‘a:%
1+mm, 140 | V3
69. ANS:A X- axis and Y- axis are perpendicular to each other.

'/l|/ /63\
N/



~442

70. ANS:C If point Ais on the line x+2y=1 then t:—T
oron the line 2x+4y=15then t = ¥
42 . 52
S <t<
3 6

71. ANS:A (L+2)x+(1-A)y+(1-2)=0

_ 1+2A _3
slope ——( 1 )—A
S A=-5
72.  ANS:B line parallel to Y-axis (vertical line)
- co-officientofY=0 and g +1=0

na‘-a+2=0 =a=2

73. (C) x-y+9=0 L distance betweentwo linersis /2 . eq of RL passes through (-5, 4) any line
ltogivenlineisx-y+k=0 o 5-4+K=0
. K=9

74. (C)a=2 b=3

) _ 1+5 7+2 a+4 b+6
diagonals bisect each other choose the 4™ vertecx as (a, b) > o )Tl >

—a=2andb=3

75 (0) x3iyioa’
differentiating

EX_% +gy_% d_y:O
3 3 dx

dy

dx

dy _ y% at(a a)’

8'8

dx h
eq of tanget at (%%) IS

)



76.

77.

78.

(B)

(B)

(B)

y—%:—(x—%):x+y—%=0

=2

a
+ J—
2

N
Mo

sum of intercepts =
a=4

(_41 _7)
AD LBC = OALBC

(ﬂ) (ij=—1:> 2h = 4k
h-0/)\-7

OB LAC>

>
(Ej(i):—l:sh—kus:o (5,-1
h+2 5

h=-4 k=-7

a?+b?=2 ax + by + P = 0 is angle bisector of given two lines
ax+by+p=0 and

Xcoso+ysina—p _ (xsino.—ycosa)
1 a 1
x(cosa+sina)+y(Ssina+cosa)—-p=0
x(cosa+sina)+y (Sina—cosa)—p=0
cos +sin=-a
sin—cos =-b
= a’+b%=2

3(v/3-1) (Parametric from)
x-1 y-2
13
L F
2
N
x=—+1 = X+y:6




2 8
79. (D) 1717
image of (x, y,) is (X, Y,) in line ax + by + ¢ = 0 then

X2=X1_Yo=¥%1 :_2(3X1+bY1+Cj

a b a2 +b?
XZ—O_yZ—O_—2(0+O—l)
1 4 17
— _8
2717 Y2717
80. (C) (

8l. W )

For APDA mid pt of pp is cir cumecenter

{ 66 )



82. (B) family of concurrent lines
2b=a+c
a—-2b+c=0
= ax+by+c=0 passesthrough (1, -2)

83. (B) 5J2-7 BLo,»)
BC= .40
AC= 5
BC BD /40 ig
AC AD .5

dinate of D = | 224 1ﬂ lope of CD' =
coordinate of D = | — = \/§+1 ~.slopeof CD" =5,2-7

84. (A) ellipse : P(h, k) Q(=2, 0)

9
pQ—g h+—5 _E‘Zh_'_g‘ : (h+2)2+k2:‘M
3|12 +0? 3 2

= 5x?+9y?=45
W2 2

= —+y—:1

9 b

85. (A) 7y+x-6=0,(-1,1) e3x-4y+7=0
Slope of line in new position

3
a1
1+§ 7
4
Req eq of line

1
y—lz—?(x+1)
= Ty+x-6=0

S



86.

87.

88.

1 a a?
1
AreaofA:E 1 b b?

1 ¢ c?

=~ (a-b) (b-0) (c~2)

= % (=2) (=2) (4) = 8 sq unit

6 6
(B) Vertices of A are (—7, 2) (7, 2), (0,5)
: 18 :
its area = ~ 5 unit
(A) 7y=5x
> .
Cs1)
L2 L1 . = D
P
P Q
S : ™~ c
010) i ::A -
eqof Ag eq of AC
y-7=1(x-5) y-7=-=(X-5)
S Yy=xX=2 ... 1) Xx+y=12 ..
Alsoy+x=0 ... (2 x-y=0 ...
Po (-1,1) Q < (6, 6)
P is midpoint of AR Q is midpoint AC
B =(-7,-5) C=(7,5)

Q



X+7 y+5

eqofl?c=_7_7—_5_5 10x + 70 = 14y + 70
\ X+7 y+5 By =7
“14 - 10 =
1:‘ m—Z‘
1+2m
m:—3andm:§
@
3 B (—V.27
2(-1)-2-1 \/—
== |=.5 a_ @
AD =
J2 +(c)?
{e
i )
tan60°:? Bé_a/zﬁb ~
2 o ——
_ |20
4= 4\73
Rectangle (g,'s'l) P} QG 127
'3
2.0
(0,0)

2 2 2 2 2 2 2 2

(X1—X3)2 +(X; —X4)2 +(Y1—Y2)2 +(y3 —Y4)2 <0
X1 =%3 Yi=Y;
Xy =Xy Y3=Y,

0



92. (A) bx+ay=3xy

(1 "5}1:’3) (x '1'{',’ Y q)

e d
eqof AB =y-b=m(x-a)

G:[a_z’b—amJ _ CX')_\jq)
503 (R yuy) ’

b
3h=a-—, 3k=b-am
m

eliminating ‘m” we will get bh + ak —3hk =0ie bx +ay—3xy =0

1
93. (B) > —1 Slope of AB" = Slope of BC

2-2k-2k 2k-6-2k
k—1+k 1-k+k+4
—  (4k-6) (2k-1) +10(2k-1)=0

k—l k=-1
_20r =_

94. (B) (7,-2) (4,3)
X, ty,=5
X, =4
G=(4,1)

1+ X1+ X5 :4&y1+y2+2:1
3

X, +X,=11 y,ty,=1
X, =7 X,=4
y2:3 y1:_2

9. (A 4:1

_(—2k+1 3k+2)

U A+l T+l

3(—% +1)+4(3k+2j_720
A+l A+l
A=4

o

=

)



96. (A) 11x-3y+9=0
eq of lines
3Xx-4y+7=0
-12x-5y+2=0

aa, +bb,=-36+20<0 .. eqofacute

angle bisector is

3X—-4y+7 .y —12x -5y +2
5 13

11x-3y+9=0

v o (3
31

ax+by+c=0 = (Z’E)

98. (B) 3squnit Areaof // gm

H~Y+3=2 0o
y*t =0 2%-y=7

DC—? =0

99. (A) 9x-20y+96=0

3a 32

A __q __2¢

8 = a=-73

5h 24

P _3 h=22

8 = 775

REOL X+ _1 gy _20v+96=0
T3p 4 T T XY TIOS

_|(3-0(1-0)

1-1

Dty s
C (Wak)
CDENCR)
=3
(0,b)
3 (_k“B)
S

\ quO)

)



100. (A) 8

Qide 232
Lo 29

(—2‘5)\1/({,,0)

(O ~2)

|x|+|y[=2  representsquare of side 2./2

o itsareais 8
101. (C) 5x+5y=3
POI of given two lines is I/-,

REOL —l——l(mi) 5X +5y = 3
Y=o~ 10) =X =

102. (A) 21x+27y-121=0;at (-1, 4), Sx-dy+12 >
12x —5y +12

we have to take +ve sign
3X—4y+12 12x-5y+7
5 13
= 2Ix+27y-121=0

103. (B) Xx+7y+6+5/2=0
iet line is x + 7y + A = 0 distance of this line from (1, -1) is

‘1—7+x 1—7+x‘_
J50 But as per Que —\/%
= A=6+5/2

{ 72)
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104. (A) (3,1)and (-7,11), any pton line x +y =4 can be taken as (t, 4 — t) the _L distance of this pt
fromthe line4x +3y-10=0is1

4t+3(4-1)-10
5

-

t+2
5
t=3 or t=-7

=1

105. (D) All4x+7y-11=0, 7x-4y+25
X—4y -3

X—-4y+A=0
-3 o7
Chit)

(-3 XY+ =
A=25 or A= -3

106. (A) 9x-7y=1
X -4y -7 _+12x—5y+6
5 a 13

ie 21x+27y+121=0 &
99X -77y-61=0

-
there slopes = ) and 7

eq of lines passing through (4, 5)

;

y_5:—§(x—4) =  Tx+9y=73
9

y_5:7(x—4) = 9x-7y=1

107. (C)
We know that foot of L from (x, y,) on the lineax + by +c=01s

LD



x—xlzy—ylz_(ax1+by1+c)

a b a2 +b?

a-0 B-0_ —(-1) 3

3 4 25 25 25

ie

108. (C) x2+y2=4p2

24x+7y—20_+4x—3y—2
25 5
= 27X+ 7y-20=20x-15y-10 (by +ve sign)
= 4x+22y-10=0
= 2X+1ly-5=0

109. (C)

110. (B) y=2, /3x+y=0 makes an angle of 120° with OX,

J3Xx—Yy =0 makes angle of 60° with OX
Rap lineis y-2=0

111. (A) IsocleseandrtL A

AB =26 .BC= J52,CA= 26

112. (B) 2x+y+5=0, §+%:1, %:%
ZTXJF%:l 2x+y-b=0
= \f:% b=+5 a:i%
REOL i—;+il5=1

113. (A) 2x+y+6=0
Line intersect x axis at pt (3, 0), (-3, 0) with slope — 2
y—-0=-2(x-3) y-0=-2(x+3)
y+2x-6=0 y+2x+6=0

{74
N—



114. (A) 3

AV = 0-1-2/ 3
Vv3+1 2

, oy
2 a 9
a“——==

4 4
= a’=3
= a=.3 /3 0/'). "

115. (A) LetP(x,y)isanyptA(a, b,), B(a,, b,)

PA? = PB?

Vo (X-a)t (Y —by)? = (X -8y’ + (Y~ by)?
- 2(a,-a)x+2(b,-b)y+a’+b2-a%-b?=0
1 2 2 2 2y =
- (al—az)x+(b1—b2)y+§(a2 +b,c-a,°-b9)=0
on compaining

(a,—a)x+(b,—b)y+c=0

1
c=7 (a,>+b,2—a,>-b,?

_acost+bsint+1
3

_asint —bcost
3

acost + bsint = (3o —1)

116. (B) (o, B) = centriod

B

asint—bcost =33
sq sadd a? + b? = (3o — 1) + (3B)?

117. (D) eqof AB :

) acoso —asina
y —asino = —— (x —acosa)
—asino —acosa

: cosa —sina
y —asino=—-——————(x—-acosa)
cosa. +sina

— y(cosa+sina)+(cosa—sina)=0

D,



118. (A) Lieonastraight line

43
119. (D) sin 1§

(ﬁ Q/Z y & )
1
slopeof pa = =M R © Q(Q‘Q)
2 (o)
—_— a
slope of OB=2=m, o ca, 2
A 2 T
(OA"0B)=0=tan"® %—1 —tan L5 —gin L2 O T
1472 400 ~on
2
1
120. (A) 2+ﬁ,5
Incentre = centroid
. AB=BC=CA=2
121. (B) 2
16
A ;8><6
Inradius= m=—""=—"""—=2
A > S ;(8+6+10)

122. (A) 7x-24y+41=0
Leteqof Raplineisy—-2=m(x-1)
this line meats tha lines 3x +4y - 12=0and 3x +4y-24=0atA&B

A_(4+4m 6+9m) B_(16+4m 6+21mj

“3+4m’' 3+4m 3+4m ' 3+4m
ButAB=3 AB2=9

( 12 j( 12 f-g & m=-L
3+4m 3+4m 24

REOL 7x-24y+41=0




123. (A) 2x+3y=9
Let Cis(a, B)
-2

t d.(g_B )
controatl Is 31 3

o B-2)
2(5)”’(7)‘1
= 20+3B=9

124. (D)

125. (B) (1,-2)
a,b,careinH.P.

2_1 1
= b a ¢
12,1 4

a b ¢

X 'y 1

— = =——
= b c

a
it passes through point (1, -2)

126. (B) (ifgj GO

y+1=6 o+1=4
y=5 5§=3 (%*Q)

a+tl=-2 p+1=4 tﬂi'
a=-3 B=3
1-3+5 1+3+3)
3 ' 3

centroid (

Bed,B) (7;?)

)



127. (D) (-1, -14)
Let B(x,, Y,) is reflection of A(4, -12)

C(X1+4 y; —13

)itlieonline5x+y+6:O

2 2
X1+ -13
5( 12y)+y12 +6=0 - Bx+y;+7=0
Slope of ABx Slope of (5x +y +6) = -1
y; +13 _
(X1—4JX(_5)__1 =  Oy1+x-69=0

X, =-1 y,=-14

128. (C) 2cosec 4a

432 . a2 cos? 20

2 2
Pr+P2 =— 7 Y,
sec® o +Ccosec’ o COS° o +Sin‘ o

a%4tan? o, . a2 cos? 20

= 2 2 )
(1+tan20c) CoS“ o +Sin“ a

2( 2tana )
=—a | —
l1+tan“ o

5 j +a%cos? 20
= a?(sin? 20 + cos? 2. ) = a2

p2p,° = % a*sin? 4o

2 2
PyP2_P1¥Pr _ _2 = 2c0sec 4o,
P2 P P1P2 sin 4a.

129. (B) x?+y?=¢c?
a=2h

b =2k (o b)) (& B
OA2 + OB2=AB? ?Ch“d = 2
a?+b? = 4c?

4h? + 4k? = 4c? ') Fr ( a,0)

h? + k? = ¢

g



1
130. (C) 3

SA2 = (3 - 3t2)2 + (6t)2
= 9O[1 - 2t? + t* + 417
=9 (1+t%)?

2 2

3 6

2 —|q_>2 hd
SB _(3 tzj +(O+t)

=9 1—£+i+i}

2t {2
2
:9 1+i2j
t
1 1 1
_— ==
SA SB 3

131. (B) (2—32 %j

AB=./64+16 =+/80 = 4/5
BC=.12+4=+125=55

BC_>
BA 4
0649 2.741
. 4 4
coordinate of D = )
i1 241 > 'l
! 4
(25
~\3'3

132. (B) 4x+3y=24

S



B e

= 06y+8x=24

33. (B) @ 3)

X
=—, x>0
y 2

y=3X, x>0

a2 _-3a<0, a2—%>0

_l<a<3
2

134. (C) (-1, 3)

135. (A) \/gx +y=0
y —0=tan120° (x - 0)
Slope of QR = /3

136. (A) (-4)
1

Slope of PQ = ———

p Q 1
Slope of AB =k -1

L k+1 7 o
R is mid pointof PQ .. (T’E):R

R

fn y—zz(k—l) x— K+l '
Mo AB 2 2 ) PCLu)
= k=16 .. k=+4 />

137. (B) (2—27 2)

g



ﬁzﬁand A-B-C
AB 2

B divide oc fromCinratio 3:2

3 3
5(1)+x 5(2)+y

6,2)= §+1 §+1
2 2
27
X=— & y=2
> y
X 'y 4 3
. —+==1 —+—=1 +b= -
138. (A) A A Alsoa+b= -1
4
—+ 3 =1 a=+2
a -l-a -
a=2 = b=-
a=-2 => b=1
139. (B) x-2y+4=0 c,>0 a,a,+bb,>0
4x-3y+2=0 c,<0

) . X=2y+4 4x-3y+2
Obtuse angle bisector is NG 5

= x(4-+5)+y(25-3) +(2-45)=0

140. Lines van be written as (a, b, c >0 and are in H P)

4 3

—X+y—+1-y=0

o VY

1 . 3
E(4x+3y)+1—y:0 . lines are concurrent at _Z’l and

3
Replineisy-1 :il(x+zj

1 Y—X=Z (A) and (D)
4’ 4’

141. (B) 5x+y-2=0

y+X=

g



(4 6
POlof3x-2y=0and5x+y-2=0is (13, 13j
The line makes an angle of measure tan~1(-5) with x-axis

0=tan1(-5) —  tan®=-5

REOL —E——S(x—ij
Y 13

= 5X+y-2=0
\/§x+y+20=0

142. (B) 60° anyline Lto \/3x +y=1is

1
X -3y +k=0 s 1 NE
1
- )
tanaz*/é—:i 0‘26
i-ol 3
le with the +ve direction of y-axis is |~ — &/ = |~ ——| = =
angle with the +ve direction of y-axis is |-, > 6l 3

143. (A) exactly one value of p
given lines are 11 m, =m,

(p?+1)"

= plp?+1)=- T

144. (C) E

. Xy
since L : 5 + b =1 Passess through (13, 22)

< 82 )



145. (2)
146. (D)

147. (A)

13 32
—F — =
5 b
line L becomes
X 'y

— =1 -V — =
=00 =  4x—y-20=0

1 = b=-20

X
Lis/toK: ~+¥=1
c 3

ﬂ_% 3

1 % = C:—Z

K becomes 4x -y +3=0
distance between K & L = %

[1, )

P, Q and R are non colinear
P=(=sin(p-a), —COs B) =X,y
Q=(cos (B—a)sinB)=(x,Y,)

R=(x,cos0+Xx,sing,y,cos g +Yy,sing)

X5 C0SO + X1SINO y,C0SO + y,SIiNO

E( cosO+sin® ' cosO+sind

P, Q, T are collinear
P, Q, R are non colliner

190

consider the line x = 1,

which cuts the line.

Joining points (0, 21) and (21,0)

at (1,20), so there ar 19 integral points
on this line inside the A.
llyx=2,x=3,..... x=20

contain respectively 18, 17,...... o integral points.

Total points=19+18+17+...+1

g



148. (B) 3:4 Let (r,cos6,rsinB)ison

9
4k +2y =9 h=

N
4c0s0 + 2sin6 P
Let (—r, cos0, —r,sin0) lie on -
(- 25in6) 5, /1O
2X+y+6=0

6
= - \
2c0s0+sin6 \

OP r13
OQ r24

149. (C) -3 f(Xx)=x?>+bx-b
f'x)=2x+b
f'(l)=2+b

eq of tangent at (1, 1) will be
y-1=(2+b)(x-1)
y 1

- - =X-

2+b 2+b

X _ y _
(1+b)/(2+b) (1+b)

1+Db
Ininter sept form OA_Z—b and OB=-(1+hb)

1
Areaof OAB =5 (OA-0B)=2 given
=  (1+b)? =—4(2+Db)
= b=-

1
150. (D) m

1 n
coordinate of pare ( , )
n-m n—-m

Area of // gm OPQR =2 x area of A OPQ

< 84 )



151. (D)

152. (C)

\

153. (A)

0 0 1

1
Desiredarea:ZXE 0 1 1
1 n
In-m n-m

1

In—ml|

2Xx+9y+7=0

. _ (647 -1+3
Mid point of Q (6, -1) and R(7, 3) is ( )E(

2 2
1-2 =2

Slope of median through 123_ 2 9

Equation of the required line is

2
y+1:—§(x—1)or2x+9y+7:O

2 points

ZPRQ= T
Slope of RPX slope of RQ =-1
y-1 5-1

= X — =
x-3 6-3
Aare of ARPQ =7

-1 - 3x+4y =13 .....(1)

3y—-4x=50r3y-4x=-23 ... (2
Solving (1) and (2) we get tow points

y—-3x+9=0 and 3y+x-3=0

Point (3, 0) does not lie on the diagonal x = 2y,
let m be the slope of a side passing through (3, 0)
theneqisy—0=m (x - 3) an therside isx =2,

=1

)

{ 85 )



154. (B)

155. (B)

156. (C)

1
(2,—5) Given A is right angled A at vertex (

AC=BC-=t

= 42+ (a-t)?

7)
2

coordinats of third vertex C = (Za,

\/§x+yJ_rlO=0

2-2]
2

Let pis length of L from the original on the given line. Then its equation in normal from

x €0s 30° +ysin30°=p or

J3x+y=2p
This meets the coordinats arces at
2p

A( /@,0) and B(0, 2p)
1(2p 2p% 50

Areaof AOAP=—-| = |- 2p=——==—=.
2 (ﬁj SN RN

p=+5REQ/3x+y=+10

1

lines are concurrent

1 a a

b 1 bj=0

ccl

H e
ol Y

g



A 1 1
= abc|1 % 1[=0
1 1 A
i 1 1
a
abc 1-— i— 0 |=0
= a b
-l 1
a
R3—>R3—R1
Rz—)Rz—Rl
- afl(3)t () -
al\b c a b c a
= (1-b)(l-c)+c(l-a)(l-b)+b(l-c)(1-c)(1-a)=0

157. (C)

1

c

b

+ + =
l1-a 1-c 1-b

1 a

b

C

a

b

c

+ + + =
l-a 1-a 1-c

+ + =
l1-a 1-b 1-c

14x + 25y — 40 = 0

LineAB Ltox-y+5=0isx+y+c, =0itpassess throunh A(1, -2)

c,=1

AB:x+y+1=0

Let B <> (h, k), M . P of AB is (——

0

h+1 k—Z)

2 2

le on AB as well as its bisector
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— 4
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o0 of B y-6% 33— (x+7
€+

ie  14x+23y-40=0

9 4
158. (A) (b) 25 (B) (a) 75C(c);+§=1

(A) Leteqoflineisy—-4=m(x-9)

o= (9mm‘4,oj Q=(0,4-9m)

op+on9—i+4—9m213+2\/(—i)(—gm)=25
m m
(B) OP+0Q is minimum when
4 4 2
—=9m m® =— m=——
m - 9o 3

P =(15,0) &Q = (0, 10)

1
Area of AOPQ = 2 x15x10=75

c H_9m-4 9.4,
© "= =  h K
k=4-9m
24_&:1
Xy

159. (A) (a) (2x +y=4) (B) (b) (5,0) C(c) 6v2
Let D = (a, B)

T
(12D - /(%H)

@ D ’

C'X 2.5 LV) (225
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160. (B)

161. (C)

162. (A)

a+1+3 +2+4
=3 = oc=5,—B =2 = B=0
3 3
D = (5, 0)
X1+X2 _1 X2+X3 5 & X3+X1 _3
2 2
yl+y2:2 y2+y3:0& yl+y3:4
2 2

A=(-1,6) B=(3,-2) C=(7,2)
eqof AB=2x+y =4

2x Ar AABC
Height of altitude fromA= —————= 672

BC
99
19 CZ%JISFE__)
AP=CQ=x (1 byf“*)
45+x_153—x
10 28 T
P
135
19 ;3 2%, 84)
Acmﬂ ¢
135
lope of P T
slope of PQ = 10 19
22
lines are concurrent
1 0 -a-m
0 1 2 |=0 = mf+am+2=0
m -1 0
m is real S a’>8 = |al>2J2

a,b,carein A.P

0
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(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

Unit — 11 — Circle and Conic Section
MCQ

The number of integral values of m for which x2 + y2 (1 — m)x + my + 5 = 0 is the equation
of a circle whose radius cannot exceed 5, is
() 20 (b) 18 () 8 (d) 24

The circle x2 + y2 — 6x — 10y + ? = 0 does not touch or intersect the coordinate axes and
point (1, 4) is inside the circle, then the range of the values of ? is

@ (0, 25) (b) (5, 29] © (25, 29) d) (9, 25)
Equation of smallest circle touching these four circle (x 2 1)2 + (y ? 1)2 = 1 is
() x2 +y2=3-42 (b) x2 +y2 =5-22

() x2+y2=6-2J2 d) x2 +y2=3-2J2

If two circle (x — 1)2 + (y — 3)2 = a2 and x2 + y2 — 8x + 2y + 8 = 0 intersect in two distinct
points, then

@2<a<s8 (b)ya>2 (c)a<?2 da=2

If the tangents are drawn to the circle x2 + y2 = 12 at the point where it meets the circle
x2 + y2 — 5x + 3y — 2 = 0, then the point of intersection of these tangent is

@) (6, - 6) (b) ’:(6, %l ©) ’:16, %}l (d) ’:1?6’ %}l

Two tangents to the circle x2 + y2 = 4 at the points A and B meet at P(—4, 0). The area of the
quadrilateral PAOB, where O is the origin is

(a) 443 (b) 4 (c) 652 (d) 24/3

The radius of the circle passing through the points (5, 2), (5, -2) and (1, 2) is

(a) 2/5 (b) 342 (c) 542 (d) 242

The line xsin? — ycos? = k touches the circle x2 + y2 = k2 then

(@ ?? M’? % %H (b) ? ? [0, ?] ©?7?[-?, 7] (d) ? is any angle

One of the diameters of the circle circumscribing the rectangle ABCD is x — 4y + 7 = 0. If
A and B are points (-3, 4) and (5, 4) respectively, then the area of the rectangle is

(@) 32 sq. units (b) 16 sq. units (c) 64 sq. units (d) 8 sq. units

(10) Let C be the centre of the circle x2 + y2 — 2x — 4y — 20 = 0. If the tangents at the point A(1, 7)
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and B(4, —2) on the circle meet at piont D. Then area of the quadrilateral ABCD is
(@) 150 sg. units (b) 100 sqg. units (c) 75 sq. units (d) 50 sq. units

(11) The circle x2 +y2 — 4x — 4y + 4 = 0 is inscribed in a triangle which has two of its sides along
the co-ordinates axes. The locus of the circumcentre of the triangle is x + y — xy + k

Jx22?2y220thenk=__
(@) 0 (b) ? 1 (c) 2 (d) ? 3

(12) A square is inscribed in the circle x2 + y2 — 2x + 4y + 3 = 0. Its sides are parallel to the co-
ordinate axes. Then one vertex of the square is

@ (122, 22 ©) (122,22  (©) (& -2+v2) @01?2v2,2222]

m(x ? 1) > (V2 2)2

(13) If the equation ? 1 represents a circle then m =

3 4
@0 ©) > ©7? @1
4 4
(14) The circle whose equation is x2 + y2 — 2?x = ?y + 22 =0
(a) passes through origin (b) touches only X-axis
(c) touches only Y-axis (d) touches both the axes

(15) The line (x + g) cos? + (y + f) sin? = k touches the circle x2 + y2 + 2gx + 2fy + ¢ = 0 only
its
@g2+f2=c+k2 (b)g2+f2=c2+k2(c)g2+f2=c-ke(d)g?+f2=c2-k2
(16) The centre of the circle passing throug (0, 0) and (1, 0) and touching the circle x2 + y2 = 9

is
2 el eld el
Ty Ty oy PN 2
(a)P2 ; b) {5 © 153 @ {5 ?V2
(17) The number of common tangents to the circles x2 + y2 = 4 and x2 + y2 — 6x — 8y — 24 =0
S —
@20 (b) 1 (c) 2 (d) None of these
(18) The equation of the set of complex number z = x + iy, So that | z — z4| =5, where z; =1 + 2i
(8) X2 +y2 —2x -4y -20=0 (b) x2 +y2 +2x -4y -20=0
) x2+y2 —2x+4y-20=0 (d) x2 +y2 +2x + 4y + 20 = 0




(19) A circle is given by x2 + (y — 1)2 = 1, another circle C touches it externally and also the x—
axis, then the locus of its centre is

@{xy):x2=432 {xy):y?20t  O{xY:x+y-12=4}? {(x,y):y?0}
©{xy):x2=y}? {(0,y) : y? 0} (d) {(x, y) : x2 =4y} ? {(0,y) : y ? O}

(20) Tangent to the circle x2 + y2 = 5 at the point (1, —2) also touches the circle x2 + y2 — 8x +
6y + 20 = 0 then point of contact is

(@ (3, 1) (b) 3, -1) (©) (-3, -1) d) (-3, 1)
(21) Four distinct points (1, 0), (0, 1), (0, 0) and (2a, 3a) lie on a circle for

(@) only one value of a ? (0, 1) (b)ya>2

(c)a<0 daz2 (1,2

(22) The length of the chord joining the points (2cos?, 2sin?) and (2cos(? + 60°), 2sin(? + 60°))
of the circle x2 + y2 = 4 is

(@) 2 (b) 4 () 8 (d) 16

(23) A square is formed by the two points of straight lines x2 — 8x + 12 = 0 and y2 — 14y + 45
= 0. Acircle is inscribed in it. The centre of the circle is

(a) (6, 5) (B) (5, 6) ) (7, 4 (d) (4, 7)

(24) If one of the diameters of the circle x2 + y2 — 2x — 6y + 6 = 0 is a chord to the circle with
centre (2, 1), then the radius of the circle is
(a) 3 (b) V3 (c) 2 (d v2

(25) The lines 2x — 3y — 5 =0 and 3x — 4y — 7 = 0 are diameters of a circle of area 154 square
units then the equation of the circle is

(@) x2+y2+2x-2y-62=0 (b) X2 +y2 +2x -2y —47 =0
(C)x2+y2 —2x+2y-47=0 (d)x2+y2-2x+2y-62=0
(26) The equation of the common tangent to the curves y2 = 8x and xy = -1 is
@9%%-3y+2=0 ((B)2x-y+1=0 ()x-2y+8=0 (@)x-y+2=0
(27) The lengthof the common chord of the parabolas y2 = x and x2 = y is

(@)1 (b) v2 () 442 (d) 2v2
(28) The straight line y = a — x touches the parabola x2 = x — y if a =
(a) -1 (b) O €1 (d) 2
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(29) If the line x — 1 = 0 is the directrix of the parabola y2 — kx + 8 = 0 then one of the values
of k is

@ 4 o) © @8
(30) If M is the foot of the perpendicular from a point P on a parabola to its directrix and SPM
is an equilateral triangle, where S is the focus, then SP is equal to
(a) 8a (b) 2a (c) 3a (d) 4a
(31) The chord AB of the parabola y2 = 4ax cuts the axis of the parabola at C. If A = (at12 2aty),
= (at,?2, 2aty) and AB : AC = 3 : 1 then
(a) ty = 2ty b))ty +2t,=0 C)th+2t3=0 (dyty -2t =0
(32) Equation of common tangents of y2 = 4bx and x2 = 4by is
@x+y+b=0 b)yx-y+b=0 (@)x-y-b=0 (dx+y-b=0
(33) Angle between the tangents drawn to y2 = 4x, where it is intersected by the linex—y -1 =0

is equal to
? ? ? ?
@ = (b) 5 © 4 @ 5
(34) The angle between the tangents drawn from the point (1, 4) to the parabola y2 = 4x is
? ? ? ?
@ = (b) 5 © 4 @ 5
(35) The shortest distance between the line x — y + 1 = 0 and the curve x = y2 is
(a) i (b) i (© i (d) i

(36) Let P be the point (1, 0) and Q a point on the locus y2 = 8x. The locus of mid—point of PQ is
(@) y2+4x+2=0 ()y2-4x+2=0 ()x2—-4y+2=0 (d)x2+4y+2=0

(37) If tangents to the parabola y2 = 4ax at the points (atq, 2atq) and (at22, 2at,) intersect on the
axis of the parabola, then

(@) t1tp = -1 (b) 1o =1 ©hu="t @At +tp=0
(38) The focus of the parabola x2 — 8x + 2y + 7 = 0 is

9 1 9
(@F°4° k <mPQ?5k (@(45] (d) (4, 4)
(39) The point of intersection of the tangents at the ends of the latus rectum of the parabola y2 = 4x
S —
(@) (-1, 0) (b) (1, 0) (c) (0, 0) (d) (0, 1)
{ 95 >
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(40) If the line y = 1 — x touches the curve y2 —y + x = 0, then the point of contact is

11

(8 (0, 1) (b) (2, 0) © (1L 1) (d) P; g}l
(41) The line y = ¢ is a tangent to the parabola y2 = 4ax if ¢ is equal to

@) a (b) O (c) 2a (d) None of these
(42) The vertex of the parabola (x = b)2=4b (y-b)is

(@) (b, 0) (b) (0, b) (c) (0, 0) (d) (b, b)
(43) The axis of the parabola 9y2 — 16x — 12y — 57 = 0 is

@y=0 (b) 16x + 61=0 (c)3y-2=0 (d3y-61=0
(44) 1f P(at?, 2at) be one end of a focal chord of the parabola y2 = 4ax, then the length of the chord

S —

1 1 2 2

(a) aPt ? ﬂl (b) aPt ? ﬂl (c) aﬁt ? %k (d) aﬁt ? %k
(45) The latus rectum of a parabola is a line

(@) through the focus (b) parallel to the directrix

(c) perpendicular to the axis (d) all of these

(46) A tangent to the parabola y2 = 9x passes through the point (4, 10). Its slope is

3 9 1 1
@ () © 5 (d 3
(47) The line y = mx + 1 is a tangent to the parabola y2 = 4x if m =
(a) 4 (b) 3 (c) 2 (d)1
(48) If a chord of the parabola y2 = 4ax, passing through its focus F meets it in P and Q, then
1,
[FP| |FQ]
1 2 4 1
@ (b) © 3 @ >y

(49) The equation of the chord of parabola y2 = 8x. Which is bisected at the point (2, =3) is
@3x+4y-1=0 (b)4x+3y+1=0 (c)3x—-4y+1=0 (d)4x-3y-1=0
(50) If x +y + 1 = 0 touches the parabola y2 = ax then a =
(@ 8 (b) 6 (c) 4 ) 2




(51) Ifyq, yo and y3 are the ordinates of the vertices of a triangle inscribed in the parabola y2 =
4ax, then its area is

(b) 4ia (Y1 ?¥2) (Y2 ?¥3) (Y3 ? V1)

(@) é 12 ¥2) O 2 ¥a) (¥3 2 W0)

(d) %(yl ?Y2) (Y2 ?Y3) (Y3 ? ¥1)

(c) 2—161 (Y1 ?Y¥2) (Y2 ?y3) (Y3 ? Y1)

(x 2y ?2)>2 ,)(x?y)z
9 16

(@ (1, 1) (b) (0, 0) (© 0, 1) (d) (1, 0)

(52) The centre of the ellipse =1is

2 2
(53) Let E be the ellipse % ? yT ?1 and C be the circle x2 + y2 = 9. Let P and Q be the piont

(1, 2) and (2, 1) respe. Then
(@) P lies inside C but outside E (b) P lies inside both C and E
(c) Q lies outside both C and E (d) Q lies inside C but outside E

(54) The ellipse x2 + 4y2 = 4 is incribed in a rectangle aligned with the co—ordinate axes. Which
in turn is inscribed in an other ellipse that passes through the point (4, 0). Then the equation
of the ellipse is

(a) 4x2 + 48y2 = 48 (b) x2 + 16y2 = 12 (c) x2 + 16y2 = 16 (d) x? + 12y2 = 16

(55) Chords of an ellipse are drawn through the positive end of the minor axis. Then their mid point
lies on

(a) a circle (b) a parabola (c) an ellipse (d) a hyperbola

2 2
(56) The distance from the foci of P(x1, y;) on the ellipse X? ? 32/—5 ?1lis

5 4 4 4
(@ 4 an (b) 5 Ph (€ 5 TN (d) 4 Ph

(57) If Sand S are two foci of an ellipse 16x2 + 25y2 = 400 and PSQ is a focal chord such that
SP=16thenSQ=____

74 54 64 44
@ 9 (b) o () o (d) 9




2 2
: X :
(58) Tangents are drawn to the ellipse o ? _y5 ?1 at ends of latus recturm line. The area of

quadrilateral so formed is
27 b 2r 27 d 2r
@ OF= (©) @

2 2
(59) Let P be a point on the ellipse % + % =1 of eccentricity e. If A, A" are the vertices and S,

S' are the foci of an ellipse, then area of ?APA' : area of ?PSS' =

1
(a) e (b) e (c) e3 (d 3
(60) A focus of an ellipse is at the origin. The directrix is the line x — 4 = 0 and eccentricity is

1
—, then the length of semi—major axis is

2
5 oA 8 o2
@ 3 (b) 5 © 3 (d) 3
2 y2
(61) The equation - =1.r>1 represents.
1-r 1+4r
(a) a parabola (b) an ellipse (c) a circle (d) None of these
2 2
(62) If P(m, n) is a point on an ellipse X—2 ? Z—z ? 1 with foci S and S' and eccentricty e, then area
a
of ?SPS"is
(a) ae y/a2 ? m? (b) ae b2 ?2m2 () be/bZ?2mZ  (d) be /a2 ? m?
2 2
(63) If P(xq,yq) isapointonan ellipse X—2 ? Z—z ? 1 and it's one focus is S(ae, 0) then PS is equal
a
to —
(@) a + exq (b) a —exq (c) ae + Xxq (d) ae — xq

2 2
(64) If ~/3bx + ay = 2ab touches the ellipse X—2 ? Z—z ? 1 then eccentric angle ¢ of point of
a

contact =

? ? ? ?
@ = (b) 3 © 4 (d) 5

< 98 >
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(65) If P is a point on an ellipse 5x2 + 4y2 = 80 whose foci are Sand S'. ThenPS+PS'=
(a) 445 (b) 4 (c) 8 (d) 10

2 2
(66) If X—2 ? Z—z ? 1 is an ellipse, then length of it's latus—rectum is
a

2b? 2a2
i by ——
@ = () =
2a
(c) depends on whether a > b or b > a (d) o2

(67) The curve represented by x = 3 (cost + sint); y = 4 (cost — sint) is
(a) circle (b) parabola (c) ellipse (d) hyperbola

21)2 ? 2)2
x?2D7 , (y '42) 21 and the circle

(68) The length of the common chord of the ellipse
(x-D*+(y-2°=1

(a) V2 (b) /3 (c) 4 (d) None of these
(69) Sand T are the foci of an ellipse and B is an end of the minor axis. If ?STB is an equilateral,
then e =
1 o L 1 oL
@ 3 (b) 5 © 3 () 5
x2 _ y2
(70) If the line Ix + my + n =0 cuts an ellipse —- ? vl ? 1 in points whose eccentric angles differ
a
? a212 ? b2m?
by X then 2 =
1 b) — 2 Q) >
(@) (b) - (©) O
x2 _ y2
(71) Area of the greatest rectangle that can be inscribed in an ellipse —- ? vl ?21is
a
a
(@) ab (b) 2ab (©) b (d) vab

(72) The equation 2x2 + 3y2 — 8x — 18y + 35 = k represents
(@) parabola if k >0 (b) circle if k >0  (c) a pointif k =0 (d) a hyperbola if k >0

< 99 >
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« 2 2
(73) 1f 2 % ? /2 touches the ellipse X—2 ? Z—z 21, then its eccentric angle @ of the contact
a
piont is
(a) 00 (b) 450 (c) 60° (d) 900

1
(74) The eccentricity of an ellipse, with its centre at the origin, is o If one of the directrices is

X = 4, then equation of an ellipse is
(@) 3x2 + 4y2 = 1 (b) 3x2 + 4y2 = 12 (c) 4x2 + 3y2 =12 (d) 4x2 +3y2 =1

2 2
(75) The radius of the circle passing through the foci of the ellipse )1(_6 ? y? ? 1 and having its

centre (0, 3) is

(@) 4 ®) 3 ©) ¥12 @ 5

(76) The equations of the common tangents to the parabola y = x2 and y = — (x — 2)2 is
(@y=4(x-1) (byy=2 ) y=-4x-1) (d)y=-30x - 50

1

I . . 1
(77) 1feq and e, be the eccentricities of a hyperbola and its conjugate, then —- ? —;- =

&~ &
(a) 2 (b) 1 () 0 (d) 3

(78) A hyperbola, having the transverse axis of length 2 sin? is confocal with the ellipse 3x? +
4y2 = 12. Then its equation is

(a) x2cosec?? — y2sec?? = 1 (b) x2sec2? — y2cosec?? = 1
(c) x?sin2? — y2c0s2? = 1 (d) x2c0s2? — y2sin2? = 1
(79) The locus of a point P(?, ?) moving under the condition that the line y = ?x + ? is a tangent
X2 y2
to the hyperbola P 1 is
(a) a circle (b) a parabola (c) an ellipse (d) a hyperbola
2 2
(80) If (asec?, btan?) and (asec?, btan?) are the ends of a focal chord of X—2 - y_2 =1 then =
a© b
tan « tanb =
2 2
e?1 1?e 1?e e?1
a b C d
()e?l ()1?e ()1?e ()e?l
£ 100 »




2 2

(81) If AB is adouble ordinates of the hyperbola % - % =1 such that OAB is an equilateral triangle,

O being the centre of the hyperbola, then the eccentricity e of the hyperbola satisfies.

s L V3

2
NE] ©e?"~ @ e? 7

2
a)l?e? — b) €
(@) &) (b)
x2 2
(82) The value of m for which y = mx + 6 is a tangent to the hyperbola 100 ? 9 ?1lis

17 20 20 3
@ 20 (b) 3 ©) 17 (d) 20

(83) The vertices of the hyperbola 9x2 — 16y2 — 36x + 96y — 252 = 0 are
(@) (6, 3), (-6, 3) (b) (=6, 3), (-6, -3) (c) (6, -3), (2, -3) (d) (6, 3),(-2, 3)

5 2 2
(84) Which of the following in independent of ? in the hyperbola FO ?7?7? ;k X 2 Y 21 ?

2\ cos2?  sin2?
(a) Vertex (b) Eccentricity (c) Abscissa of foci (d) Directrix
(85) The equation of the tangent to the curve 4x2— 9y2 = 1. Which is parallel to 5x — 4y + 7 = 0
is
(@) 30x — 24y + 17 =0 (b) 24x — 30y ? ¥161 =0
(c) 3x — 24y ? J161 =0 (d) 24x + 30y ? /161 = 0

(86) Two straight lines pass through the fixed points (? a, 0) and have slopes whose products is
p > 0. Then, the locus of the points of intersection of the lines is

(a) a circle (b) a parabola (c) an ellispe (d) a hyperbola
2 2 2 2

(87) The equations to the common tangents to the two hyperbola % - % =1 and areé—% =1

(a)y??x?w/az?bz (b)y??x?w/bz?az

(€) y??2x7?a%?2b? (d)y=+x= (a2 - b?)
(88) If the line 2x ? /6y ? 2 touches the hyperbola x2 — 2y2 = 4 then the point of contact is

y
1 1
@) (4, ? V6| (b) (-5.2+6) (©) F? ﬁk ) (22, V6]
£ 101 >




(89) A common tangent to 9x2 — 16y2 = 144 and x2 + y2 = 9 is

2 15 3
a)v?3 /x> b y?Z\/jx?15\/7
@y ﬁ = (b) =
3 15 3
?—=x? = ?2.|=x?157
©Y? 7*? (d) y \/?x 5J7
x2 _ y2
(90) The coordinates of a point on the hyperbola ey ?E ?1 which is nearest to the line
3Xx+2y+1=0are
(91) The equation of the common tangent touching the circle (x — 3)2 + y2 = 9 and the parabola
2 _ .
yc = 4x iIs

(a) 3x 243y 2?2120 (b) x?+/3y?320 (c) x?+/3y?3?20 (d)3x?+/3y?1?0

(92) Ifa>2b>0andy=mx - byl?m? (m > 0) is a tangent to circles x2 + y2 = b2 and
(x — a)2 + y2 = b2 then m =

2b 2b b Ja2 ? 4b?
@) Ja? ? 4b? (b) a?2b ©) a?2b @ 2b

(93) If x = 9 is the chord of the hyperbola x2 — y2 = 9 then the equation of the corresponding pair
of tangents at the end points of the chord is

(3) 9x2 — 8y2 + 18x - 9 = 0 (b) 9x2 — 8y2 —18x + 9 =0
(c) 9x2 —8y2 - 18x -9 =0 (d) 9x2 — 8y2 + 18x + 9 =0
(94) The latus rectum of the hyperbola 9x2 — 16y2 — 18x — 32y — 151 = 0 is
9 3 9
@ > (b) - (c) 9 (@
adx? _ a®x

(95) The locus of the vertices of the family of parabolas y ? ? — ?2ais

105 3 35 64

Xy ? — Xy ? — Xy ? — Xy ? —

@)% "5 (b) X7 © X778 AT

(96) The area bounded by the circles x2 + y2 = 1, x2 + y2 = 4 and the pair of lines +/3 (x2 + y?)
= 4xy is equal to

2 ? 57
@ 4 ) 5 © - (d) 3?
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(97) The equation of the tangent to the circle X2 +y2 + 4x — 4y + 4 = 0. Which makes equal intercepts
on the positive coordinate axes is
@x+y=8 (b)yx+y=4 ©x+y=2J2 (dx+y=2

(98) Two circles x2 + y2 = 6 and x2 + y2 — 6x + 8 = 0 are given. Then the equation of the circle
through their points of intersection and the point (1, 1) is

(8) X2 +y2 —6x+4=0 (b) x2 +y2 —3x +1=0
C)x2+y2-4y+2=0 (d) None of these

(99) If the circle x2 + y2 + 2ax + cy + a = 0 and x2 + y2 — 3ax + dy — 1 = O intersect in two
distinct points P and Q, then the line 5x + by — a = 0 passes through P and Q fore

(@) no value of a (b) exactly one value of a
(c) exactly two values of a (d) infinitely many value of a

(100) The triangle PQR is inscribed in the circle x2 + y2 = 25. If Q and R have coordinates (3, 4)
and (-4, 3) respectively, then ? QPR is equal to

? ? ? ?
@ = (b) 3 © 4 (d) 5

(101) If PN is the perpendicular from a point on a rectangular hyperbola to its asymptotes, the locus,
the midpoint of PN is

(@) A circle (b) a hyperbola (c) a parabola (d) An ellipse

(102) The equation ‘\/x2 2(y ?21)% 2/x2 2 (y 21)> ‘ 2 k will represent a hyperbola for

@ k? (0, ?) (b)k? (2,7?) © k? (-3,0) (d) k ?(0, 2)
2 2
(103) The asymptote of the hyperbola % - % =1 from with any tangent to the hyperbola a triangle
whose area is a2 tan? in magnitude then its eccentricity is
(a) cosec? (b) sec? (c) cosec2? (d) sec2?
2 2
(104) The area of the triangle formed by any tangent to the hyperbola % - % =1 with its asymptotes
is
(a) ab (b) 4ab (c) a2h? (d) 4a2b?
(105) The equation of the chord joining two points (X1, y1) and (X5, y,) on the rectangular hyperbola
xy = c2 is
X y X y
a ? 21 b ? 71
()yl?yz X1 ? Xo ()xl?xz Y1 ? Yo
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X y X y
c ? 21 d ? 71
()yl?yz X1 ? Xo ()xl?xz Y1 ? Yo

(106) The product of the lengths of perpendiculars drawn from any point on the hyperbola x2 — 2y?2

(1)

(2)

= 2 to its asymptotes is

2 1 3
@ 3 (b) (©) 2 @
SOLUTION
Answer : (c) 8

2 2
1?7m m
Here, radius ﬁ )\ ? ﬁ—k ?57?5
2 2

? 2m2-2m-119?0
17?4239 17?4239
SINEE omo i
2 2
?  —=7.27? m < 8.2 (apporixemetaly)
? m=-7,-6, ........ ,95,6,7,8
Answer : (c) (25, 29)
The equation of the circleis X2 + y2 —6x - 10y +? =0 .. ... (1)

Whose centre is C(3, 5) and radius I 7 /34 ? ?
If the circle does not touch or intersect the x—axis, then radius r <y coordinate of centre C

or /3427?25

? 34-?7<25

? 34-25<7? ? ?>9 L (2)
Also, circle doesnot touch

?

or intersect the y-axis, then the radius r < x — coordinate or centre C

or /34?77?7723 ? ?2>25
4-?<9 L (3)

If the point (1, 4)) is inside the circle, then its
distance from centre C < r (radius)

or 3?12 285242 2 3577

? 5<34-?7? ?2<29 e (8)
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From (2), (3) and (4) are satisfied if 25 < ? <29

(3) Answer : (d) x2 2y2 23222
AB, ?./472422J2
AB ?2v2 2222 (v2 21| ? Diameter
Thus, equation of the required circle is
2
x2 +y2 = (V2 2 1h
232242
?  x2?2y223722J2
(4) Answer:(@)2<a<8
If d is the distance between the centre of two circles of radii rq and ry, then they intersect
in two distinct points, iff |[r{ —ro|<d<r;+ro
Here, radii of two circles are a and 3 and distance between the centre is 5.
Thus|a-3|<5<a+3 ? -2<a<8anda>2
? 2<a<8
?18
(5) Answer : (c) H6, =
Let (h, k) be the point of intersection of the tangents. Then the chord of contact of tangents
is the common chord of the circle x2 + y2 =12 and X2 + y2 = 5x + 3y -2 =0
ie.5x-3y-10=0 (1)
Also, the equation of the chord of contact is hx + ky - 12=0 .. ... (2)
Equation (1) & (2) represent the same line
L S S N X S e
' 5 2?3 10 5
_ o ?18
Hence, the required point is {6, o
(6) Answer : (a) 43
£ 105




L

PPM
i o |
w

B .

sin’?’?g’?1

2

1 )
So, area of ?POA ? > ?2 24 ?sin60°

? 4? 223
?  area(quadrilatural PAOB) =2 ? area of ?POA
2272243
24,3
(7) Answer : (d) 24/2
€ zD €20
(S,-2 >

Triangle is right angled triangle
?  Diameter = length of hypotenuse

216216
242
Radius ? 2v/2
(8) Answer : (d) ? is any angle
y = mx + C touches the circle, if C2 = a2 (1 + m?)
Now, ycos? = xsin? — k
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y = xtan? — ksec?
?  k2sec?? = k2 (1 + tan2?)
True for all value of ?

(9) Answer : (a) 32 sq. units

/'ﬂ .1{431-? =0
/
/
D C
3 & (31
P

/

\L

First, we note that none of the point A(-3, 4), B(5, 4) lie on the diameter x — 4y + 7 =0

Let E(?, ?) be the centre of the circle, them 4? =2 + 7
Since ABCD is a rectangle

|EA|=|EB|? EAZ2=EB?

?2  (2+3)2+ (?2-4)2=(?-5)2+ (2 - 4)?2

?  6? +9=-10? +25

? ?=1 ? % = 2 (Putting in Equation (1))

Now |AB| ?+/(523)2 2 (424)? 28
and |BD| =2|EB|

22(5?1)%22(422)?2 245
From right angle ?ABD
AD?2=BD?2-AB2=80-64=167 |AD|=4
?  Area of teh rectangle ABCD
=|AB||AD|
= 8(4) = 32 sq. units

(10) Answer : (c) 75 sg. units
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The centre of the circle C is (1, 2).

The equations of the tangents to the given circle at the points A and B are
X)) +y(@-(x+1)-2((y+7)-20=0and
A4k -2y - (x+4)-2(y-2)-20=0

? y=7

and 3x -4y -20=0

?  Solving (i) and (ii)

?  The point D(16, 7)

Now area of quadrilateral ABCD
= 2 Area of ?ACD

1 1 2 1
? ZP—}l modulusof |1 7 1
c 6 7 1
=|1(7-7)-2(1-16) +1
= |-75| = 75 sQ. units
(11) Answer : (b) ? 1

(7 - 112)|

[ T
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Given circle is

X2 +y2 —4x—-4y+4=0 (i)
centre (2, 2) and radius = 2

From figure in ?AOB

Let the equation of AB be Xo % ?1
a

So that A(a, 0) & B(0, b)

Since ? AOB = 90°

[AB] is diameter of the circum circle of ?AOB,
Hence its centre, say M(?, ?), is mid point of

a?0 0?b

2 2 and ?7?
2

[AB], we have
? a=2?and b =2?

: X
?  Equation of AB becomes Py 23 21

? 27
?2 X+ ?2y-2??7=0

122222 2 227]
As AB touches the circle, (i) we have —— 02
J?2 27

? 2222272247227
? 222272727272, /22272

?  locus of M(?, ?)isx+y—-xy? /x22y2 20
? k=721
(12) Answer : (d) None of these

Centre of the circle is (1, —2) and radius ? 4/12 ? 22 23 ? J/2. So the sides of the square
are x 21?+/2 and Y ? 22 ? V2. Hence the four corners of the square are (1 2 +/2, 22 ? v/2)
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(13) Answer : (b) %

Given equation a circle ? coefficient of x2 = coefficient of y2

o Lol 5903
T3 4 4
(14) Answer : (b) Touches only x—axis
? 22 2
Center §?, —| and radius ? /7?2 2 — 2?22 2 =
2 4 2

?  radius =y co-ordinate of the centre
? radius = distance of the centre from the x—axis
? circle touches x—axis

Moreover, x co—ordinate of the centre is not (numerically) equal to the radius, therefore,
y—axis does not touch the circle

(15) Answer : (8) g2 + f2 = ¢ + k2
The given line touches the circle iff the length or perpendicular from (—g, —f ) upon the line
equals radius of the circle ?

17kl 2492?22 72¢
Jcos? 2 25sin? 2

? ke=g2+f2-¢ ? g2+f2=c+k?

(16) Answer : (d) F% ? \/?k

(a9 3

The centre of the circle passing through the points
(0, 0) and (1, 0) has coordinate F% ak for some real

value of a
Also, circle touching x2 + y2 = 9 must have its centre
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on a line passing through the origin.
Let P(x, y) be the point of contact of two circles.

OP is the diameter of the smallest circle and hence midpoint of OP = centre of the circle

02 00

? x=landy=2a
But (1, 2a) must lies on the circle x2 + y2 = 9

2 1+4a2=97? a2=2 2?2 a=2?42

?  The required centre are F% ? \/?k

(17) Answer : (b) 1
x2 +y2 = 4 given c¢q (0, 0) and ry = 2
Also for circle x2 + y2 — 6x — 8y — 24 = 0, then ¢, = (3, 4) wad rp = 7

? e, 7432?42 25

ro—-rg=7-2=5

? CCr=Tro-—1r1
?  Given circles touch internally such that they can have just one common tangent at the point
of contact.

(18) Answer : (3) X2 +y2 —2x —4y —20 =0
We have |z -21|=5
|2-27; 2 =
| (x +iy) = (1 + 2i) ]2 = 25
|(x—1) +i(y-2)[> =25
(x=1)2 +(y-2)2 =25
? x2+y2-_2x-4y-20=0
(19) Answer : (d) {(x, ¥) : x2 =4y} ? {(0, ¥) | y ? 0}
Let the centre of the circle C be (h, k)
Circle touches X axis 772 radius = | k |
Also it touches the given circle x2 + (y — 1)2 =
centre (0, 1) radius 1, externally
?  Distance between centres = sum of radii

NN )N
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J(h 2022 (k212 212k

?2 h2+k2-2k+1=1+2kl|+Kk?

?  h2=2k+2/k|

2 locus of (h, k) is x2 = 2y + 2|y |

Now if y > 0, it becomes x2 = 4y and if y ? 0, it becomes x = 0

?  Combining the two, the required locus is {(x, y) : X2 = 4y} ? {(0, y) | y ? 0}
(20) Answer : (b) (3, -1)

The equation of the tangent to the circle x2 + y2 = 5 at the point (1, -2) is

? othercircleisx? +y2 -8 +6y+20=0 ... (ii)
Solving (i) and (ii), we get
(2y +5)2 +y2 - 8(2y +5) + 6y +20 =0

5y2 + 10y + 5= 0

y2+2y+1=0

(y+1)?=0

=-1
X =3
Hence, the line (i) meet the circle (ii) in two coincident points

S I B S Y

?  Touches the circle (ii) and point of contact is (3, —1)

(21) Answer : (a) only one value of a:a ? (0, 1)
The equation of the circle through (0, 0), (1, 0) and (0, 1) is x2 +y2 = x -y = 0
Point (2a, 3a) lies on this circle if (2a)2 + (3a)2 - 2a —3a =0

2 1332 -5a=0 ?a?% a'.'a?Of

(22) Answer : (a) 2

Hint : Equilateral Triangle
(23) Answer : (d) (4, 7)

?  Centre of circle

= mid point of AC

?PZZ6’529k
=47
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(24) Answer : (a) 3

Centre of the given circle is (1, 3) and its radius

21223226 22
If r is the radius of the other circle, then
r2=AM2 + MC2 =22 +5=9
? r=3
(25) Answer : (c) X2 + y2 —2x + 2y =47 =0

Centre of the circle is the point of intersection of given line i.e. (1, -1)

Area of a circle = ?r2

22 7?27
= Z2 5 2 oy ? 122
154 7 ? e 7777007 )

? r=
centre (1, -1)
?  Equation circle is (x — 1)2 + (y + 1)2 = 72
?2 X2 +y2-_2x+2y-47=0
(26) Answer : (d)y =x + 2
Parabola y2 = 8x
= 2(4)x ? a=2

2
Any tangent to this parabola isy = mx + m ?0
This intersect xy = -1 where

x’:{mx?i}l??l
m
?2 mx2+2x+m=0

A=m2:B=2:C=mline (1) touch xy = -1
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? 2 =B2-4AC

0 =4-4m?m
=1-md
? m =1

Hence, the required common tangentisx -y +2 =10

(27) Answer : (b) V2
Two parabolas meet in the points (0, 0) and (1, 1). Hence, the length of the common chord

21202212002 242
(28) Answer : (c) 1
Line y = a — x and parabola y = x — x2
? a-Xx=X-x2
? x2-2x+a=0
Since the line touches the parabola, we must have equal roots
? ?2=B2-4AC=(-2)2-41)a=0
? a=1
(29) Answer : (a) 4

8
Parabola is y2 = k ’:{X ? ﬂl OR

y2 = 4AX

8
Where4A:k,Y:y,X:X?I

?k
Its directirx is X = -A orx—g?— or x’?g’?h
k 4 k 4
o 32 ? k?
Comparing with x = 1, we get 1 ? 2K

?2 k2+4k-32=0
? k+8)(k-4=0
? k=4o0rk=-8
(30) Answer : (d) 4a
Let point on parabola is P(at?, 2at)
From the definition of the parabola,
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We ahve SP = PM = a + at?

From the question point M is (-a, 2at)
? SPM is an equilateral triangle

? SP=PM =SM

?  SP2=PM2
? 432 + 4a2t? = (a + at?)?
? 432 + 4a2t2 = a2 + 22212 + a2t
?  4+42=1+2t2 + 4
?2 th-22-3=0
? (-3)({t?+1)=0
?2 t2=3 2?1223
? SP=a+3a
SP = 4a

(31) Answer : (c) top + 2t =0

2 2
C 2at© ? at,© 4dat; ? 2at2‘5

3 ’ 3
It liesony =0
4aty ? 2at,
3
? tHh+2t1=0
(32) Answer : (c)x+y+b=0

?0

Equation of tangent to y2 = 4by having slope m is y = mx + b
m

It will touch x2 = 4by

?  x2=4b me ? E}l has equal roots.
m

? m=-1
Thus, common tangentisx+y +b =0

(33) Answer : (a) %

The line y = x — 1 passes through (1, 0), hence, it is focal chord

?
?  Angle between tangent is E
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(34) Answer : (b) %

1
Tangent to parabola y2 = 4x having slope m is y = mx + -

above tangent passes through (1, 4)

1
? d=m+ —
m

?2 m2-4m+1=0
Now, angle between the lines is given by

7 J(mg 2 my)2 2 4mym,
17?mm,

V-4 _ 3 ;ezg

1+1

(35) Answer : (c) %

1?2yd—y’? ﬂ’?i:slopeofgiven linex-y+1=0

dx = dx 2y
2
o Loroyol oyoflfsl
2y 2 2 4
11
PRI
XY 20705
1.1

T2 921

4 2
J1?1 T 4J2 78
(36) Answer : (c) y2 —4x +2 =0
Let R(h, k) be the mid point or PQ
2 Q(2h -1, 2K
Since Q lies on y2 = 8x

? Shortest distance is
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2 (2k)2 = 8(2h - 1)
?  4k?=16h -8
Hence, locus of Q(h, k) is y2 = 2(2x — 1)
ory2=4x—-27? y2—-4x+2=0

(37) Answer : (d) t; +t, =0
tangent at (at;2, 2aty) is x — ty + at;2 = 0
tangent at (aty2, 2aty) is X — tyy + aty?2 =
intersection point (atqty, a(t; + tp)) ? x—axis
? t+tp=0

9
(38) Answer : (c) ’:{4, E}l
Given parabola is X2 = 8x + 2y + 7= 0
? (X-4)2=-2y-7+16

9
(x — 4) 24y 7?5
? X2 =-4aY

? da=2 ?a?—

9
X:x—4,Y:y—E

Its focus is given by X =0Y =-a
ie.x-4=0

5 yz 2
! y—2

.51
2
(39) Answer : (a) (-1, 0)
Given parabola is y2 = 4x, here a = 1,

End points of latus rectum are L(1, 2) and L'(1, -2)
Equation of tangents to the given parabola at L and L' are
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2y = 2(x + 1) and y(-2) = 2(x + 1)
ile.x—y+1=0andx+y+1=0
?  Point of intersection of these points is (-1, 0)
(40) Answer : (a) (0, 1)
Givencurveisy2 -y +x=0 L (1)
Given lineisy=1-x (2
Eliminating y between (1) and (2), we get (1 —=x)2 - (1 -x) +x =0
orx2=07? x=0
Substituting x =0in (2) wegety=1-0=1
?  Required point of contact is (0, 1)
(41) Answer : (d)
A line parallel to the axis of the parabola cannot be a tangent to the parabola
(42) Answer : (d) None of these
The vertex of the given parabola is at (b, b)
(43) Answer : (c) 3y -2=0
9y2 — 16x — 12y - 57 = 0

” 9Py2 ? %y}l 216X ? 27
2|2
2 9fy?of ?16x227
2
I REI N
3 9 16
L 2 .
Its axis is giveny by Y ? 3 ? 0 (Right hand parabola)
1]2
(44) Answer : (d) a t??

1
If the other and of the chord is Q(at;2, 2at;) then tty = -1 ? t; = ? T

Length of chord = | PQ |

2 (a2 2 at?)? 2 (2at, ? 2at)?
1 1
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2 2
? azﬁi?tzk ?4a2ﬁ?i?tl
t2 t
2 2 2
ra o} To 2 oaliio Y
t t t

2
L TR
t t

2
? aﬁt 71}[
t

(45) Answer : (d) All of these

(46) Answer : (b) % & (c) %

y2?9x?4’:{g}lx 2 a2
4 4
9
Equation of tangent isy = mx = % passes through (4, 10)
2 10=dm+ >
4m

?  16m2-40m+9=0
16m2 — 36m — 4m + 9 = 0
Am(dm -9)-1(4m-9) =0
(4m-9) (4m-1)=0

m?g or m’?l
4 4

(47) Answer : (d) 1
Given lineisy =mx + 1
Given parabola is y2 = 4x
Equation of tangents to this parabola with slope m is
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(48) Answer : (a) %

Focus of the parabola is F(a, 0).
Let P(aty2, 2at;) and Q(at,2, 2at,)
The equation of the chord PQ is

Za(tz ? tl)

S22 1L (x 2 at?
a(t,2 21,2) (x7ah%)

y - 23.t2 ?

?
t; 2t

(x? atlz)

Since F(a, 0) lies on it,

? — = —_ 2
: 0 - 2aty T (a — aty4)
? t1t2 = —1
Hence L ? L ? 1 5 ? 1 5
|IFP| [FQ|l a(l?t%) a(l?ty)
2 2
91 (1?2t,°?21?2t°) 71

a (1?42?52 242 ?2t,%)  a
(49) Answer : (b)4x +3y +1=0
Required equation is
(-3)y - 4(x + 2) = (-3)? - 8(2)
? -3y-4x-8=9-16
? 4x+3y+1=0
(50) Answer : (c) 4

y2 ?ax ? 4pi}lx
4
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a
4 a
y:mx+% 2y=mx+-— 1)

4m
X+y+1=0...... (2) are same line
y=-x-1
a
m??l;, —?7?1 ?2a?4
4dm

(51) Answer : (a) é(yl 'yz) (yz 'ys) (y3 'y1)

Let X1, Xo, X3 be the abscissae of the points on the parabola whose ordinates are y1, y, and
y3 respe.

Then y;2 = 4axq, yo2 = 4axy and y,2 = daxs.

?  Area of the triangle whose vertices are (X1, Y1), (X2, Y2) & (X3, Y¥3) is

a=1lp|
2
2
Aoy
4a 2
x vy 1 ,? L y, 1
D=|x, y21=4—;y21=4—ay2§ y, 1
X, Y, 1 2 y;© y; 1
4a °°

1
? A= g(yl 'yz) (yz 'ys) (ys 'y1)

(52) Answer : (a) (1, 1)
Centre is given by point of intersection of lines
X—-y-2=0and x -y =0 which is (1, 1)

(53) Answer : (a) P lies inside C but outside E
Since 12 + 22 —9 <0 and 22 + 12 -9 < 0, both P and Q lie inside C.

12 22 23 1
Also — ?°-?21?0and —? =220,
4 9 4

P lies outside E and Q lies inside E.
Thus, P lies inside C but outside E
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(54) Answer : (d) x2 + 12y2 = 16

X2 + 4y2 = 4
2 2
? X_oy_?l
4 1
? a=2,b=17? P2 1)
2 2 2 2
. .. X y X y
Required ellipse is — ? — ?1? — ? =71
| P9z T2 Y,
(2, 1) lies on it.
?  the point
4lg 1y 13
16 b b 4 4
4 X2 y2

?  p2 7 ?E?W?l ? x2712y?2 716
3

(55) Answer : (c) An ellipse
Equation of chord of ellipse whose mid point is (h, k) is

hx . ky h? _ k2 .
—?—5?21?—?—?1(usingT =S
2 p2 2 p2 (using 1)

This passes through (0, b) > Xy ﬁ ? E
Y gn (U, > 572y
X2 _y2 4 .

Hence, the locus of (h, k) is —- ? == ? — which is an ellipse
a b 5

(56) Answer : (b) 57 %Y1

: : : x2 _y?
Comparing to given ellipse to — 757
a2 b2

axis is y—axis and two foci lie on y—axis and their co—ordinates are (0, ? be)

2
Nowe? 122 2 /12 2 22
b 25 5

1, we havea=3and b =5. Thusa <b, So the major
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4
The focal distance of a point (x1, yq) are given b ? ey; =5 ? 5 Y1

74
(57) Answer : (a) ?

We known that — 2 — 2 22

n n —— Y {5

° oW Al 'sp” “'sQ 7 b2
i+i_2(£] .1 5 1.9
16  SQ 16)  SQ 8 16 16

16
2 SQ? 5 Now SQ + SQ' = 2a = 10

> sQ 21028,
9 9

(58) Answer : (c) 27
2

2
X oY 510 2910204
9 5 99
5 e2?2
3

5
Equation of tangent at FZ, gk is 2?)( ? % ?1

F and F' be foci

1.9 27
?  Areaof ?CPQZE?E?S?T

: 27
?  [] Area of quadrilateral PQRS ? 4 ? 7 ? 27

(59) Answer : (d) =
e

1 A .
Area of 2 APA' E(AA ) (bsin?)
Area of ? PSS ;(SS') (bsin?)
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28,1

2ae e

8
(60) Answer : (c) 3
Major axis is along X-axis

28040724
e

2 aPZ?i}l?4 a?E
2 3

(61) Answer : (d) None of these

2 2

Given that =1 asr>1

1-r 1+r
l1-r<landl1+r>0
Let 1 —r = —-a2, 1 + r = b2 then we get

2 2 2 2
X oY o X oY 59
?2a2 b2 a? b

Which is not possible for any values of x and y.

(62) Answer : (d) bey/a2 ? m2

Since (m, n) lies on an ellipse

2 2
ARy}

a2 'b2

2
m

? n:b 1——2
a

1 1
Area of ?SPS' = En (SS) = En(Zae)

/ m2
) [42 M2
2 2
? bae |1~ 2.bea.|n

(63) Answer : (b) a — exq
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E?e
PM

a
? PS?e’:(—?xl}l?a?ex1
e

(64) Answer : (d) %

1

N3,y L
2 2

Equation of tangents is

o | x

? % - — ? 1and equation of tangent at the point (acos?, bsin?)

. X .
IS —C0S? + %sm’? = 1. Both are same

a

3 1 2
? cos?:g&sin?:a? ?27?7—

6
(65) Answer : ()
PS + PS' = 2a = 2+/20 ? 44/5 (Here major axis of an ellipse is along y-axis)
(66) Answer : (c) Depends on whether a>bora<b
(67) Answer : (c) ellipse

X = cost + sint and % = cost — sint
3

2 2
2 X oY o9
9 16
(68) Answer : (d) None of these

The two curves do not intersect each other

(69) Answer : (a) %

B
tan60°:O—
oS
b b2
2 J3?2— Nowe? ?21?— ? 42 =1
ae a
b 5 1
? g?\/?e =1-3e ? €20 (07e?])
(70) Answer : (c) 2
{125




Let the points of intersection of the line and an ellipse be (acos?, bsin?) and

ok 2

Since they lie on the given line Ix + my + n = 0.
?  lacos? + mbsin? + n = 0 and

— lasin? + mbcos? + n = 0 squaring and adding
we get a2l2 + b2m2 = 2n?2

5 a?l2 ’?2b2m2 59
n
(71) Answer : (b) 2ab
Let PQRS bear rectangle,
Where P is (acos?, bsin?)

?  Area of rectangle

= 4 cos? - sin?

= 2ab sin2?

= 2ab (- This is maximum when sin2? = 1)
(72) Answer : (c) a pointif k = 0

2x2 + 3y2 — 8x — 18y + 35 = k

?  2(x% - 4x) + 3(y2 — 6y) + 35 = k

2 2(x-22+3(y-32=k

For k = 0, we get 2(x — 2)2 + 3(y — 3)2 = 0

Which represents the point (2, 3)
(73) Answer : (b) 450
X C0S? 5 ysin? a1

a b

Let ? be the eccentric angle of the point of contact then tangent at ? is

X y
— ?—=721j
Also 72 2 is the tangent

? in?
_COS 7, ?'_sm.l 21

?

AN




1 . 1
2 CosS?? — &SIN?? —
' J2

2

2 7= 450
(74) Answer : (b) 3x2 + 4y2 = 12

2 2
X oY 9y

4 3

?

1
e?Eandx?i? 247 a?2 2 a2 =4

e

NSRS

Now b2 = a2 (1-e2):4pl?ﬂ?3

x2 _ 2
?  Equations of an ellipse is T ? 3 ?1
?2  3x2 +4y2 =12
(75) Answer : (a) 4

x2 y2
The given ellipse is — ? — ?1
g P 16 9

Here a2 = 16, b2 = 9
J7

9
? b2=za2(1-e€2)? El—ez’? e?T

2 Foci are (? V7, 0l

Radius of the circle = Distance between (? ~/7, 0l

and (0, 3) 2,[{2 7,0 20232 2/779 24

(76) Answer : (a) y = 4(x - 1)
If y = mx + C is tangent to y = x2 then x2 — mx — C = 0 has equal roots

2m?2

? m2+4C=07? C? ? = B2 - 4AC

L 127 >




m?2
? y:mx—Tistangenttoy:x2 0=m2=4C
This is also tangent to y = —(x — 2)2
m? 5
? mX—T:—X +4x — 4

2
? X2+ (m-4)x+ ﬁ4 ? mTé ? 0 has equal roots

? (m-4)2-4(1)ﬁ4?m72é?0 ? m=0:4

? m2-8m+16-16+m2 =0 ? y=0ory=4x - 4 are the tangents.
?2 2m2-8m=07? 2m(M-4)=0
(77) Answer : (b) 1

X2 y2
For hyperbola =z ? vl 21, b2 = a2 (e,2 - 1)

2 2 o2
b_?a ?b

2
? e ?17?
1 a? a?
x2 _ y2
For conjugate hyperbola 2 ? b2 ?7?1

y2 X2
o

2 2 2
a~ a"+b
? e =l+—5-=

b? b?

2 5 p2
o 1ol 3%
e,>  a’ ?b?
(78) Answer : (a) x2cosec?? — y2sec?? = 1
The length of transverse axis = 2sin? = 2a

? a =sin?

X2 _y2
Also for ellipse 3x2 + 4y2 = 12 or e ? 5 21
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? a2=4andb2=3

2
? e? 1?b—? :|.'?E'?l
\" a2 VT4 2

1
?  Focus of ellipse ? ’:{2 ?E’ O}l ?(10)

As hyperbola is confocal with ellipse, focus of hyperbola = (1, 0)
? a=17? sin??e=17 e =cosec?
? b2 =a?(?-1)
= sin2? (cosec?? — 1)
= cos2?

2

2
. X y
? Equation hyperbola is ? ?1
a P sin2?  cos??

?  x2cosec2? — y2sec?? = 1
(79) Answer : (d) hyperbola

X2 _y2
= ox+p touches — ? 5?1
y = oax+B 2 2
if 22 = a2?2 - p2

?  locus of (?, ?) is y2 = a?x2 — b?

2 a2 -y2=p2

? x? ? ﬁ ? 1, which is a hyperbola
b2)  b?

a2

1?e

1?e

The equation of the chord joining (asec?, btan?) and (asec?, btan?) is

X 27?27 y . [??°7? 27?27
— CO0S ? =sin ? cos
a 2 b 2 2

This passes through (ae, 0)

(80) Answer : (a)
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? ?
? ?tan— tan—
2 2

? ? ?
tan— tan— ? 17e
2 2 17?e

)

(81) Answer : (d) e ? %

2 2
Let the hyperbola be :—2 ? Z—Z ?1 and any double ordinate A, B be (asec?, btan?) and

(asec?, —btan?) respe and O is centre (0, 0).
? OAB being equilateral

?
?  tan300 ? btan* ? E\/§?cosec’?
asec? a
b2
? 357 cosec? ?
a
3(e2 - 1) = cosec?? ? 1
3e2-1)?1 (- cosec?? ? 1)
4 2
2
2 ec?— ? e?—
' 3 J3
82 A - E
(82) Answer : (a) 20

y = mx + 6 touches the hyperbola
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2

2
X oY 21 only if 6 2 /100 m2 2 49

100 ~ 49

’) []
m2 o 307249 e-.'y?mx?w/azmz?bzl

100

2 m22 [ 2 9o I
' 100 20

(83) Answer : (d) (6, 3), (-2, 3)
9(X2 — 4x + 4) — 16(y2 — 6y + 9) = 252 + 36 — 144
?  9(x — 2)2 - 16(y — 3)2 = 144

(X?az?(y?wz?lcm-ig?ié?l
16 A B

? x=2=2?24&y-3=0

? x=6,-2andy =3

?  Vertices are (6, 3), (-2, 3)
(84) Answer : (c) Abscissa of foci

2 2.
22122 21257 527
a? cos? ?

a2e? = cos?? sec2? = 1

?  Foci (? ae, 0) = (? 1, 0) which is independent of ?

(85) Answer : (c) 30x ? 24y ? /161 ?0
Let m be the slope of the tangent to 4x2 — 9x2 = 1

5
Then m = (slope of the line 5x — 4y + 7 =0) = 7

2 2 2 2
X y X y
4 9

The equations of the tangents are a2 ?% & b2 ? 1

9

2
OrR y 2X7 (124 -1
4 gh "9




5 OX 5 4/2257 64

4 8(3)
5x . /161

?  30x ?24y? 4161 ?0
(86) Answer : (d) a hyperbola
Let equation of the lines be y = my(x —a) and y = my(x —a) ? mqm, =P
?  y2=mmy (x2 — a2) = P(x2 - a2)
Hence, locus of points of intersection is y2 = P(x2 — a2)
or Px2 —y2 = Pa2 which is hyperbola

(87) Answer : (a) y? ? x 2 /a? ? b2

2 2
X y : [:2m.2 512
TangenttO—z?b—z?lls y?mx?am-?bs L 1)

a
2

2
n Y

: ? 1, then any tangent to it is
(202~ (2a?) YR

The other hyperbola

y2myx 2 (?b2)m2 2 (?a%) L 2)
If (1) and (2) are same, then mq = my and a2m;2 — b2 = —-b2m,2 + a2
2 a?my2 + b2my2 = a2 + p?
?2 m2=1
? my=2?1
(88) Answer : (a) (4, /6]
Equation of tangent to hyperbola x2 — 2y2 = 4 at any point (xq, Y1) is Xxq - 2yy; = 4
Comparing with 2x ? /6y ? 2 or 4x ? 2./6y ? 4
?  xy=4and ?2y; ? 26
2 (4, 24/6] is the required point of contact

[2 15
: ?3.]=x?—=
(89) Answer : () Y - X Nid
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2 2
X oY 9y
16 9
Equation of tangent to hyperbola having slope m is

y 2 mx ?4/16m2 29

It touches the circle ? Distance of this line from centre of the circle is radius of the circle

J16m2 29 ’3
q/m2 ?1 '

2  Tm2=18
2 m?S\/?
=

?  Equation of tangents is Yy ?3 EX”£
: quation of tangents is Y * TN

(90) Answer : (a) (6, =3)
P is nearest to given line if tangent at P is parallel to given line. Now slope of tangent at

18x 3X 3
? —"L 2 =L \which must be equal to ? —

. dyk

(X1, y1)
? Xl = —2y1 ......... (1)

Solving (1) and (2), we get two points (6, —3) and (-6, 3) of which (6, —3) is nearest
(91) Answer : (c) x ?+/3y 23?20
Let at point (X1, y;) of parabola y2 = 4x equation of tangent is
yy1 = 2(X + Xq) =2x-yy; +2x¢ =0 L (1)
As it is tangent to the circle (x — 3)2 + y2 = 9
?  length of ?%rom (3, 0) to equation (1) is 3
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6 7?2x

2 —17?3

? 36 + 24xy + 4xq2 = 36 + 9y, x{ =07 y; =0and

2 9yq2 = 4xq2 + 24xg Xy =37 y; =?2J3

Also y;2 = 4xq ?  Equationis 2x - 243y +6=0

?  9y;2 = 36xq
?  4xq2 + 24xq = 36%q

?  4x2-12x0 =0
4x1 (X1 =3)=0

X9y =0;3
2b

(92) Answer : (3) ————
Ja2 2 4p?

Since both the circles have same radius, tangent pass through the mid point of the centres of

the circles, which is F% Ok.

2b
Ja2 2 4p?
(93) Answer : (b) 9x2 — 8y2 — 18x + 9 = 0
Let a pair of tangents be drawn from point (xq, y1) to hyperbola X2 — y2 =9

Hence m ?

Then chord of contact will be xxy -yy; =9 ... (1)
But given chord of contact isx=9 .. (2)
As equations (1) and (2) represent same line, these equations should be identical and hence
X ? 9

Mo N oy =1y=0

1 0 9
?  Equation of pair of tangents drawn from (1, 0) to X2 — y2 = 9 is
(x2 —y2 - 9) (12 - 02 — 9) = (Ix — Oy — 9)2 (using SS; = T2)

? (X2 -y?-9) (-8) = (x - 9)?
?  —8x2+8y2+72=x%-18x + 81
?  9x2-8y2-18x+9=0

(94) Answer : (a) %
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Hyperbola 9x2 — 16y2 — 18x — 32y — 151 = 0 can be written as
9(x2 — 2x) — 16(y2 + 2y) = 151
?  9(x—-1)2-16(y + 1)2 =151 + 9 — 16 = 144

2 2 2 2
(x?1) ?(y’?l) 21 OR X_oY_ol
16 16 9

Herea2:16,b2:9(whereX:x—1&Y:y+1)

Latus rectum ? 2 SR B A 2(9)
a 4 2

105
(95) Answer : (a) Xy ’?6—4

3y2 2
a~x ,)aX,)2a

2

The family of parabolasis y ?

a  ad 4al " " 1622  16a2
2
TR I L
a®  a?  16a? 4a
3}l2 3y . 105 3ﬁ 35}l
o lx22f 22X 2R 5 0 a
ﬁ 4a a®  16a? a3 y? 16
-3 -35
) _%gp=_2
If (?, ?) be the vertex then o =~ p T
2 9o 100
64

) 105
Locus of (?, ?)is xy ?2 —
(?,?)is xy a1

(96) Answer : (a) %

The angle ? between the lines represented by
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J3x2 2 4xy 2 \/3y? 2 0 is given by

12 [52
??tan?lw?tan?lﬂ?tan?li?—?
la ?b| V3 2 /3] J3 ' 6

Hence, shaded area
?

28 2922 212)2 2
27 4

(97) Answer : (c) X 2y ?242

: X
Let the equation of the tangent be " ? % ?1

e.x+y=a L 1)
?  Length of perpendicular from the centre (-2, 2)

on equation (1) of radius ? \/4?4 7?4 ?2
. |?2?227?a|

1.€. 171

Hence, the equation of the tangent is X 2y ? 24/2
(98) Answer : (b) x2 +y2 —3x+1=0
The circle through points of intersection of the two circles x2 + y2 — 6 = 0 and
X2 +y2—6x+8=0is
(x2+y2+6)+ ) (x2+y2—-6x+8)=0
As it passes through (1, 1)
? ?7=1

22 ? a?2J2

?  Equation of required circles is 2x2 + 2y2 —6x + 2 = 0
?2 X2 +y2-3+1=0
(99) Answer : (a) no value of a
The equation of PQ is 54x + (c - d)y +a+1=0 ... 1)
Also equation of PQ is 5x + by -a=0 ... (2
Sa 5 c?d 5 a?l
5 b ?a

?
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a?l
a

? al+a+1=0

?a
?  novalue of a (- D<0)
(100) Answer : (c) Z
t““q’n
-
L%\\Aj
D
*
v
Angle subtended by QR at centre 0 is 900
?
3 4

Hence, angle at circum ference at P(any where) will be half of E

e

i ? - =
ie. ?7QPR =,

(101) Answer : (b) A hyperbola
Let Xy = C2 be the rectangular hyperbola, and let P(x1, y1) be the point on it.
Let Q(h, k) be the midpoint of PN

Then the coordinates of Q are Hxl, %}{

? xlzhand%?k 2 yy = 2

But (x{, y7) lies on xy = C2
?  h(2k) = C?

2
2 hk2? o
2
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. c2 . ﬁ a b
Hence, the locus of h(k, k) is Xy ? —, which is a rectangular hyperbola ,
(k1) 1s Xy 2 J yP Q sec? ?tan? sec? ?

(102) Answer : (d) k ? (0, 2) Solving (1) and (3)
We have ||/x? + (y +1)? = X2 + (y - 1)?| = k a b
Which is equivalent to | S1P — SoP | = constant R [

Where S; = (0, 1), Sp = (0, -1) and P ? (X, y)

The above equation represent a hyperbola, then we have k = 2a

seco + tano’ seco + t

Then area of ?00QR

[Where 2a is the transverse axis and e is the eccentricity] and 2ae = $1Sp = 2 0
Dividi have e 22 1 a
ividing, we have & 7 - 22 mode of
: 2 sec? ? tan
Since, e > 1 for a hyperbola, k < 2 a
Also k must be a positive quantity. sec? ? tan
So, we have k ? (0, 2)
(103) Answer : (b) sec? 2 1 lab ? ab| ? 1. 2ab °
Any tangent to hyperbola forms triangle with asymptotes which has constan?are ab.
Given ab = a?tan? (105) Answer : (d) —~— ?
X1 ? Xo
2
2 2ot ﬁb—?ez?lé
a a2

The mid point of chord is
?  e2-1=tan??

The equation of the chord
?  e2=1+tan?? = sec??

? X
? e =sec? ? XP%}{ ? Y’:{—l
104) Answer : (a) ab
( )P(asec’? bt(ar3’7) ? 2’:{ X7 % 'l'P ne
o B 2 A2
Tangent at P is 2 sec? — Ytan? = 1 7 XUy +yakgy Vi +
a b X y
? ? ’
b X1 ? X ?
Asymptotes are Y ? 3 o2 2¥1 Y2
b (106) Answer : (a) 3
and y ? ?X ......... (3)

~

Given hyperbola is x2 -
Solving (1) and (2) we have Iven hyp IS X< — 2

|asec? °
? PQ-PR ?
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tan?k
ana]

0 1

b

? sec? ?tan?
?b

? sec? ?tan?

> ab

y
Y1 ? Y

le?xz yl?yz}l
2 2

?1

in terms of its mid point (T = S')

?ﬁ}l?(ﬂ
2
y—Zk ?C?
Xp) = (X1 + X2) (Y1 *Y2)
> 1

2 2
v2=2 or X.2Y o

1

> J/2btan?| |asec? ? /2btan?|
J3 V3
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R asec? ? ? 2b%tan? ?

5 2(sec®? ? tan? ?)

3

3

2
Ca?ﬁ,b?lh ?§

Answer Key

1) (o)
10) (c)
19) (d)
28) (c)
37) (d)
46) (b)
55) (c)
64) (d)
73) (b)
82) (a)
91) (c)
100) (c)

(2) ()
(11) (b)
(20) (b)
(29) (®)
(38) ()
(47) (d)
(56) (b)
(65) (a)
(74) (b)
(83) (d)
(92) (a)
(101) (b)

(3) (d
(12) (d)
(21) (a)
(30) (d)
(39) (@
(48) (a)
(57) (@
(66) (c)
(75) (@)
(84) (c)
(93) (b)

(4) (@
(13) (b)
(22) (a)
(31) (c)
(40) (a)
(49) (b)
(58) (c)
(67) (c)
(76) (a)
(85) ()
(94) (@)

(5) ()
(14) (b)
(23) (d)
(32) (3
(41) (d)
(50) (c)
(59) (d)
(68) (d)
(77) (b)
(86) (d)
(95) (@)

(102) (d) (103) (b) (104) (a)

€ @ () ()
(15) (& (16) (d)
(24) (8 (25) (c)
(33) (8 (34) (b)
(42) (d) (43) (c)
(51) (@ (52) ()
(60) (c) (61) (d)
(69) (& (70) (c)
(78) (& (79) (d)
(87) (2 (88) ()
(96) (& (97) (c)
(105) (d) (106) (a)

(8) (d)
(17) (b)
(26) (d)
(35) (¢)
(44) (d)
(53) (@
(62) (d)
(71) (b)
(80) (b)
(89) (a)
(98) (b)

9 @
(18) (a)
(27) (b)
(36) (b)
(45) (d)
(54) (d)
(63) (b)
(72) (c)
(81) (d)
(90) (a)
(99) (a)
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Unit - 12
Three Dimensional Geometry
|mportant Point

Distance formulain R%: If a=(x,y;,z,) b=(X, ¥,.7;)

A—BZB_EZ(Xz_Xv Y= Yu Z2_21)

AB = AB |= (X, = %) + (Y, = Y1)* + (2, -2,)’

Division of line segment :

Suppose position vector of A & B be 7 & b, respectively if P(T)divides pgfrom A
in A ratio. where (P = A, P B)

. Aa+b
Co-ordinateof PisT=———, A# 0, -1
A+l
. . T+ b
Co-ordinates of mid point of Ag = 5

In AABC;If A(a),B(b),C(t) then posintion vector of centroid is

a+b+¢T
3

g:

g




Co-ordinates of Incentre: In AABC, if co-ordinate of position vector A, B & C are
a,b&T axdBC=a, CA=b, AB=c
aa +bb+cT

Then position vector of incentreis
a+b+c

For equilateral triangle centroid and Incentre are equal.
Direction co-sine & direction angle:

If vector T=(a, b, ¢c)eR® makesangleo, B,y with unit vectorsi, j & k thena,

B,y arecalleddirection angles and cosa, cosP3, cosy are called direction co-sine
of 7.

a b C
| =cosaa =———-, m=cosP=

2  h2, A2 2 2, 2 n=cosy= 2 h2 , A2
va‘+b“+c va‘+b“+c Ja“+b+c
If I, mand n are direction co-sine of T =(a, b, ¢), then I>+m*+n*=1
cos’o. + Ccos*B + cos’y =1

If unit vector in the direction of T=(a, b, ¢) :

?:(a b Cj:(l,m,n)

[T 0T

Directionratio: if X0 & m=0 for mx, mx, mx, mxsiscalled direction
ratio.

Vector equation of line;

If direction of lineis I passes through

A(a@) then equation of lineis: T=a+ kI, keR

Parametric equation of line:

x=X+Kkl,, y=y,+kl,, z=z +Kkl;, keR arethe parametric equations of line
passing through @ =(x,, y;, z,) & with direction 1T =(I,1,,1,)

Cartesian equation of line T=(x,y,2), a=(x,y.,2z;) & I =(l;, 1, 1)
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X=(x¥,2), a=(x, Yy, 2) & direction I =(1,, I, ;)

X=X% :y_yl :Z_Zl

l, , l,

Equation of line passing through A() and B(b):

a=(x,Y12) b=(%.¥,2,) & T=(xY,2)

Vector equation of line r=a+k(b-a) keR

X=% — Y% — -7,

Xo,=% Yo=Y1 2,74
Paramaetric equation of line:

X:X1+k(X2_X1)’ y =Yy, +k(y, - Y1) Zzzl+k(22_zl)l keR

Cartesion equation of line

f1,=0&1,#0, | #0then x=x, - =2"% or ZZA_ YN _274%4

I, I, 0 I, I,
Angle between two lines in space R*:
T=a+kl, T=b+km keR
If two lines are parallel & direction of lines | & m is same of opposite.
landm=6 OR | =km keR-{0}
If two lines are perpendicular then I . m=0

o I.
If angle between two linesis @ then cos 0 = |‘I_‘

3l

| 0<p<E
2

To obtain angle between two linesit is not necessary that two lines are intersecting
(in R® only):

3

In R3 condtion for two linesT=a+kl, T=Db+km, keRto intersectis
(@-b).(I xm)=0 where I =0, Mm=0

In R3, conditionfortwolinessTt=3+kl & T=Db+km, ke R tointersetin
cartesion form

a=(xY:2) b=(%.¥,.2,) I =(l, 1, 1)
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X=X Y17Y, 4,-7,
1 2 I
m

m=(m,, m,, m,) is

3
1 m2 m3

Condition that
linesr=a+kl, T=b+km, keR 1 =0, M=0 are co-planer is
@-Db).( xm)=0

Non-coplaner lines :

If for any two lines| & m there does not exist plane containing them then they are
non-coplanar.

Condition for two lines to be co-planer or non-coplaner

T=a+kl & T=b+km, keR

a=(x.Y12), b=(%,¥,2,), T(l,,1,,1;), m=(m, m,, m;)

(1) For Co-planer line: (a—E) , (I_x m)zo vector form
X=X Yi=Y, 24,77,

Cartesian form | | l, l, |=0
m, m, m,

(2) For non-co-planerline: (a—b).(Zxm)=0

X,=X, V1Y, 4,-%,
‘ l, 0, |#0
m, m, m;

Cartesian form

Perpendicul ar distance of aline from point :
Perpendicular distance of T=a+kI,keR frompoint P(p)is

‘Nﬁ X I_‘ ‘(5—§)><I_‘
(1) PM = ||_| - ‘l_‘

(2) Cartesian Form a=(x,,¥,,2,) P(x, V., z,), 1 =(L, 1, 1;)
[} j Kk
X=X Yi=Y, 4,-72

1 |2 3

PM =

Perpendicular distance between paralel lines:

. . . ‘(E—E)XI_‘
r=a+kl, T=b+kl, ke R,iS:T
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. Distance between two skew lines

Foa+ki & F=b+km, keR, thenp=L=3)-(

using T x m . we will get relation.

Ixm
Ixm=0 Ixm=0
lines are parallel OR Co- Inside Lines Skew OR Intersecting Lines
| |
4 1 1 1
(b-a)x =0 (b-a)x (=0 (b-a).(f=m)=0 (b-a).(¢xm)=0
Parallel Lines Co- Inside Lines Skew Lines Intersecting Lines

Plane:

*  Vector equation of plane:
If plane passes through A(@), B(b), C(T) then vector equation is
T=a+m(b-a)+n(c-3a), mneR

. Parametric Form T=al +mb+nc where | + m+n=1

. Cartesian parametric form

T:(XJ/’ Z), gz(xl’yl’ Zl)’ b:(X21y2122)1 E(Xenysizs)
X=Ix, +mx,+nx, where |[+m+n=11,mneR

y=ly, + my,+ny,
z:Izl+mzz+nz3

=l
I
Q|

). [(b-3) x T-a)]=0

«  Cartesian equation : (

g



IfA(X, ¥;: 2), B(X,, ¥,, Z,), C(X,, ¥a Z,), D(X,, Y,, Z,) are co-planer then

X,=% YYo= Y1 2,774

X; =X Y3=Y1 Z3—%|=0

X4=% Ya=Y1 24477

Equation of plane with intercepts a, b, cwith X, Y and Z axisrepectively is

X y z
—+=+—=1

2 b e (&, b,c0)

Equation of plane passing through A(@) withnorma nisT.n=a.n
catesianform T =(x,y,z), N=(a,b,c) .. ax+by+cz=d (d=a.n)

If angle between two planesis 6

then cos0O = 0£6<§—

T —
If planes are perpendicular then n, . N, =0

The equation of plane passing through two parallel lines:
T=a+kl, keR & T=b+km, keR

The equation of planeis (T-a) . [(b-a) x I |=0
Cartesian form

X=X Y=Y 2-2 _ _
Xo =X Yo=Y Z,—2|=0 [@=(%.¥1.2,), b= (%.¥,.2,), T = (.}, 15) ]

1 2 3

The equation of plane passing through two intersecting lines
r=a+kl and T=b+km, (T-a).(I xm)=0
X=X Y-y, -4

Il |2 3
ml m2 m3

Cartesian form

where & = (X,,%,,%), I = (I,,l,,1;) & m = (m,;,m,,m,)

g



lp.7-d|

Perpendicular distance from point P(p) toplane T - M =d is m

|aX1+by1+C21_d| .
= \/m (Cartesian form)

Perpendicular distance between two planes

F.i=d andT.fi=d,is d=dal

Inl

Anglebetweenliner=a +k 1, keR, plane T.n=d
O<a<l
2

Fortwoplane &, : 7 .n,=d;, and =, :T.N, =d,
intersection isline then equation of lineisT=a +kn, keR, n=n +0,

Fortwoplaneax+by+cz+d =0 and ax+b)y +c,z+d, =0 equation of
plane passing through the intersection of two planes

(ax+by+cz+d)+Ar(ax+by+c,z+d,)=0 ,21%0,-1

g



Question Bank
The point on x-axis equidistance from A(2, -5, 7) and B(1, 3, 6) is.....
(@ (-16, 0, 0) (b) (16, 0, 0) (c) (6, 0, 0) (d) none of these

The equation of the locus of point which are equdistance from (4, 5, 2) and (1, 6,
3)is....

(8 6x-2y-2z+1=0(b)6x+2y-22+1=0
(c)bx+2y+22+1=0 (d6x-2y-2z-1=0

If the position vector of A, B, C in R®are (-1, 2, 0), (1, 2, 3) and (4, 2, 1) then type
of AABCIS.....cccoenee.

(a) Right angled (b) Isosceles right angled
(c) Euilatera (d) I'sosceles
If the vertices of quadrilatral are (1, 1, 1), (-2, 4, 1), (-1, 5, 5), (2, 2, 5) then it

(a) rectangle (b) square (c) parallelogram  (d) rhombus
A(1,1,2),B(2 3,5),C(1, 3,49 and D(0, 1, 1) forms ..... and itsareais.........

(a) Square, 2+/3 (b) Parallelogram, 24/3
(c) Rectangle, 2¢/3  (d) Parallelogram, /3

For A(7, -3, 1) and B(4, 9, 8), the point that divides AB from B in the ratio 2:5

@ (¥ 2 %) (b) (2, 2, =2)

© (3 &, #) (d) (2, =, =2)

For A(1,5,6), B(3,1,2) and C(4,-1,0), Bdivides AC from Aiin...... ratio
(A)-2:3 (b)2:3 ©2:1 d-2:1

A(0, -1, 4), B(1, 2, 3), C(5, 4, -1), then the foot of perpendicular from A on BC

@ (-3,3,1) (b) (3,-3,1) © 33, 1) (d) (3, 3,-1)

If A(a, 1, 3), B(-1, b, 2), C(1, O, c) are the vertices of AABC whose centroid is
(2, 3,5), then values of a, b, c are respectively .......

(a) 10, 8, 6 (b) 6, 10, 8
(c) 8, 6,10 (d) 6, 8, 10
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10.

11.

12.

13.

14.

15.

16.

If A(6, 4, 6), B(12, 4, 0), C(4, 2, -1) arethe vertices of triangle, thenit’ sincentre

IS....
@ (% % 3) ) (£, %, %)
© (% 3 3) @ (% % 3)

If the mid points of sides of AABC are P(9, 2, 5), Q(-7, 6, 1), R(8, -9, 3) then the

centroid of AABC is.......
A) (%, 3 %) (b) (3, 3 2)

(c) (—1, -1 %) (d) None of these

For AABC, A(-1, -2, -3), B(1, 2, 3), C(1, 2, 1) the length of median through A is

... and centroid is.......
@333 24 (35433
© V5.3 24 D343

The co-ordinates of the points of trisection of AB is..... where A(-5, 7, 2), B(1,

%)

3,7)

@ (-14 %)(-3 4. %) (b) (L4, £)(-3 %,

() (-1, 4, ©)(-3 £, &) (d) None of these

If m/B=7Z in AABCand P, Q are points of trisection of hypotenuse AC, then
BP?+BQ*=..........

@ 3 AC? (b) 3AC (©) BAC?

If G (0) is centroid of AABC, then GA + GB + GC =...........

@0 (b) O (c) X+y+7Z

AP m
IfA-P- Bandﬁ=ﬁ,thenforeverypoint‘0’ in space.......

(@ (m-n) OP M) (Mm+n) 0P  ()mOP

(D) 2AC

d) —=—

|
+
W |
+
N

(d) n OP
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17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

In AABC, if mid pointsof AB and AC are D and E respectively, then

(a) 2BE (b) 2BE (c) 2BC (D) ¢ BC
In paralelogram ABCD, AB?+ BC?+ CD? + DA?2=Kk(AC?+ BD?), thenk = .......
(@4 (b) 16 (d) 2 (d)1

If sides of regular hexagon ABCDEF, AB and BC are @ and b respectively,

(@ b-a (b) a-Db (c) a+b (d) a
For regular hexagon ABCDEF, AB + AC + AD + AE + AF =

(@ 0 (b) 3 AD (c) 2 AD (d) 4 AD
For regular hexagon ABCDEF, AB+ BC + CD + AF+ EF+ ED=..........
(8 3AD (b) AD ©0 (d) 2 AD
If the centroid of AABC and APQR isG and G’ respectively then
AP+BQ+CR=....

(a) GG' (b) 3 GG' (©) 2 GG' (d) 4 GG'
If three vertices of rhombus are (6, 0, 1) (8, -3, 7) (2, -5, 10), then forth vertices

(@ (0, -2, -4) (b) (0, -2, 4) () (0,2, 4) (d) (0, 2, -4)
If vector T formsan angle a, B, y with X, y, z-axisthen sina. + Sin? + sin?y =

(@1 (b) 2 (c)-1 (d) -2
If o, B, y are direction co-sines of X, then cos 2o + cos 2B + C0S 2y = ..........
@1 (b) 2 (c)-1 (d) -2

If vector T form angles 2 and £* with x and z axis respectively, then angle with

@ 7% % ®) 5 -3 © % % @ 5 -3

If 7 isananglewith positive direction of x-axisin R® the no. of such vectors

@1 (b) 2 (c) 3 (d) infinite
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28.

29.

30.

31.

32.

33.

If any vector forms angles 7, 3 and ¢ with axis, then such vector with measure
4 unitis.........

@ (22V3.242) () (-2 -243,22)
© (2243, -2v2) () (-2 -2V3, -2/2)

If vector X formsan equal angle o with three axis and

|X|=9, then or=..... where O<o<Z
11 41 41 1
cos t—— cos 1= cos t— cos 1L
N (b) cos (©) s~ 1 (e cos~

For X=(a,3, -2), Y=(a, —a,2), if XLy, then a=.......
@41 (b) 4, -1 (©) -4, -1 (d) -4, 1
If angle between two vectors i ++/3j and 3 i +ai is 5, thena=.......

@0 (b) 3 (c) -3  (d) none of these
The unit vector which is perpendicular to (2, -4, 3) and (5, 0, 1), is.........

(4 13 2oj (—4 13 —2oj
@ | /585" /585" /585 () { J5e5" 585" 585

(—4 -13 2oj (—4 13 2oj
(©) | /585" V585" /585 (d) | /585" V585" 585

Vector whichisin XY - planeand perpendicular to 4i - 3j + 2K, is.........
@40  oE-89

(c) i%(B, 4,0) (d) i%(—B, ~4,0)

If angle between two unit vectors @ & b is

a, then |a—bcosal=...... O<a<Z
(@ sna (b) sin
(c) sin 2o (d) sin®%

g




35.

36.

37.

38.

39.

40.

41

42.

43.

If angle between two untisvectors a and b is 0, then cosgz ............ 0O<b<m
(@ |a+b] (b) 11a+b] (c) 1|a+bf (d) |a+b
If angle between two units vectors @ and b is 6, then sind =

@ la+b]| (b) 1|a-b] (c) |a-b| (d) 51a+b]

X=(2, -6, 3), y=(1,2,-2) and X 'y=6, then sin6=......

@ % (b) —% (c) _% (d) %
If anglebetween @ and b is £ and [&]=4, |b|=2, then |axbl=......
(@) 4 (b) 16 (©) 8 (d) 2

If angle between @ and b is 6, then |ng|= .........

(@) - cot 6 (b) - tanb (c) tan 6 (d) cot 6

For vectors a, b, T if each vector is perpendicular to the sum of remaining two

vectorsand |3 =3, |b|=4, |T|=5, then |8 +Db+Tl|=......

@ 2v2 (b) 3.2 (©) 42 (d) 52
For vector a, b, cif each vector forms an angle % with reamaning two vectors and
|al=1, |b]=2, |T|=3, then |a+b+Tl=.....

@ 17 (b) 0 ()5 (d) 5

For unit vectors @, b, T, if |@+b+Tl=1and T isperpendiculrto p aso T
form and angle o, B, with @ and p respectively thencosa + cosf = ...........

() -1 (b) 1 (c) 2 @ 3
If @+Db).(@-b)=63and|a|=8|b|, then |a|=........
(@8 (b) 64 (c) 16 (d) 4

The angle between two unit vectors @ and bis 6, |a+b|<1 if....

(@ 6=2 (b) 6>% (c) Z<b<m (d) o==
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45.

46.

47.

48.

49.

50.

ol.

If angle between two unit vectors @ and bis6, 0<6<Z if |a—b|<1 andOis

in..... interval

@ (2 3) ®) (3 3) (© (0. 3) @ (0. %)

Forvector @ and b, |a +b| < |a—-b| thentheangle between @ and b is

(a) obtuse (b) Acute (c) Right (d)
supplimentary

If unit vector @ and b form an angle of & and 2—3“ with positive direction of x-

axis respectively, then |a+bl=............

@ 2 (b) 2 (© 2 (@ V3

The unit vector which is perpendicular to the vector (2, 4, -3) and whichisinYZ
planeis...

@ i(O, 5, 4) (b) +2(0.3,2)

() £(0,3,4) (d) £(0. -3, -4)

Equation of line passes through (-3, 4, 7) with direction (5, 2, 8) is.......
X—3 -4 z-7 X+3 -4 z-7

(a)5:y2:8 (b)5:y2:8

(c)x-3=y-4=z-7 (dx+3=y-4=z-7

Equation of line passes through A(-2, 4, 7) and direction (5, -9, 12) is........

@ x=-2+k5y=4-9, z=7-12k, ke R

(b)x=-2k +k5,y=4-9k, z=7+12k, ke R

(c)x=2+5k,y=4-9k, z=7+12k, ke R

(d) None of these

@f-1-t  OF-1-%
@5=g=1  @i=p=}
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92.

93.

95.

56.

oS7.

58.

99.

4-x y+9 3248

Direction cosine of line - = c = > IS .euunnen.
21 15 2 L, 21 2
@ ~ 570" V670" V670 ®) Je70" Jer0' Y670
21 -15 2 I R
© Je70' Y670’ Y610 @ Je70" Jer0' Jor0

Direction cosine of line 2x =3y +5, z=7- { is.....

10 15 _3 I = I
@ Joz5" V235 V23 (b) 7235 235" V2m
10 15 _3
(©) 235" 235" o35 (d) None of these

Which of the following point is on the line passes through A(1, 2, 0) and B(3, 1,
1)?

@ (7,-1,3) (b) (-7, 1,3) (©) (7,-1,-3) d (7. 1,3
Ifl+m+n=0, I12- m?+ n?=0and if the direction cosine of two lines are the
solution of the given equation, then angle between two lineis...........

@ 3 (b) 5 CF () =
Angle between two diagonal of the cubeis.........
(@ cos 'L (b) cos 11 (c) cos 11 (d) cosB

If any line form an angle a, B, v, & with the diagonal of cube then
cos’a + COS?B + coS’y + COS™ = .........

@ 3 (b)- 3 (© 5 -3
If any line form an angle a, B, v, 6 with the diagonal of cube then

sin‘a + SiN?B + sin?y +sin% = .........

@ 3 (b)- 3 (© 5 -3
If any line form an angle a, B, v, 6 with the diagonal of cube then
C0S2a. + COS23 + COS2y + C0S25 = .........

@- 3 (b) 5 © 35 -3
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60.

61.

62.

63.

65.

66.

67.

If a, B and y are the direction cosine of the line then cos2a + cos23 + cos2y =

(@1 (b) -1 © 3 (d)- 5
i x+1_y—2_z+3 and x_—l_ﬂ —q le betw woli
ine ——="—>—=—"7 3 [ y=-lange eentwo line......
_1\/E COS_l S 11 —l\/E
b — cos = b
(a) cos a0 (B) J90 (© 5 (d) cos 3
Line ﬁxlgﬁzzﬁ;ﬁy,z+1=0 direction cosine.......
1 2 -1 1 1 1
@5 &0 O % &° © %% % (d)
1 1
NN
2-3x y+1 1-z = ,
5 2 direction cosine........
(@ -2,2 2 (b) -1,11 (c) -3,2,2 (d) 6,2, -2

Direction cosineof linex =3-2y z=2y-lis........

@235 o[FF

212
(c) (5’5’5] (d) None of thene
The direction of line passes through given pointis2x- 3y =7, z=3, point (2, -1,
3)
@ (3,-2,0) (b) (3,2, 0) (©) (-3,2,0 (d) (-3,-2,0)
Line x=2y+1, 2y=1-z and 2x+y +z=0, z+ 2= 0 angle between two
line....

(@0 (b) % © 3 () 5

Line x—1:y+3:z—3 and x—3:y—1:4—z
c -1 2 6 3

if direction are samethen c =

@ -2 (b) 2 © 3 (@) - 3
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68.

69.

70.

71.

12.

73.

74.

75.

76.

If the direction coside between two lines are (3, 4, -6). Then angle between two
lineis....

-1_20_ _lﬂ COS_lA -14/29
(@) cos E945 (b) cos 246 (c) T (c) cos 5346

Equation of line passes through (0, 0) and forming an equal angle with the axisis

@x=y=z (b)x+y+z=3 ()x+y+z=1 (dx=y,z=3
X-5 y-5 z-2 X y-21 3z-4 ,
7 K 5 3 3 5 are perpendicular thenk = ..........
@ % (b - % (© 31 (A - 5
X—-o Yy-pB z-y X—I y-m z-n
= = and = = .
Line I m n o B Y
(a) intersecting (b) paralle

(c) non coplanner  (d) perpendicular

x-1 y-2 z-3  x-4 y-1

Lines > 3 2 s 5 =Z areintersecting in

@ (1,11 (b) (-1, 1,-1) ©(-1.-1 1) (d)(-1,-1,-1)
Thelines x—3:¥:z—l and gzi;,yﬂzo intersects at ......

@ (21,0 (b) (-2, 1, 0) (© (-2,-1,0) (d) (2,-1,0)

X=y=z .. X-1=y-2=z- 3then the perpendicular distance between the line =

1 2
(8 2 (b) \/2 Chv o 75
The points which are at 5 unit dist. from (2, -1, 3) to
r=(-223)+k(-1, -21), keR is

(@) (6, -4, 3), (-2, -2, 3) (b) (6,-4,0) (-2, 2, 3)
(c) (6, -4, 3), (-2, 2, 3) (d) None of these

Line T =(1,2,1) +k(-1, -2, 1), keR thepoint whichisat \/g dist. away from
2 4,0)is........

@ (1,2 1) (3,6 -1) ®) (L, 2, 1) (3,-6,-1)

(c) (-1,-2,2), (3, 6, -1) (d) None of these
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77.

78.

79.

80.

81.

X-=5 y—-6 z+7 is
2 -1 3

Perpendicular distance from point (1, 3, 4) to line

@ \/1398 (b) \/1398 © 398 @ @

Foot of perpendicular and perpendlcular distance from P(2, -1, 5) and

i x—1_y+2_z+8iS
ine 0 - 4 g S

@ (-1-23), ia (b (L23),14
© (-1,-2,-3), V14 (d) (1,2 3), J14

Foot of perpendicular and perpendicular distance from P(1, 0, 3) and line 7= (4,

7,1) +
k(1,2 -2),k e Ris.......
5 7 17 5 7 17
@ V13, (3. 5. %) 013 (3, 4. Y)
W13, (=5, =L, =12 13 (2 1, 1
© VS (3 3 3 (d) 3' 3" 3
. . . 2x-1 1-y 3z-2.
The Equation of line passing through (1, 2, 1) and 3 3 5 IS ...
2x-2 2-y 3z-3 b 2Xx+2 2+y 3z+3
@3 "3 T O 37 s

2x-1 1-y 3z-2

(c) 3 T 3 (d) None of these
X_y-2_z-3 nd X-5 y-3 z-2 Then th ation of li _
=3 4 0 > 3 - Thenthe equation of line passing
through (3, -1, 11) and perpendicular to given lineis....

x-3 y+1 z+11 b x-3 y+1 z-11
@7 "% 3 b === "2

Xx+3 y+1 z+11 q Xx-3 y+1 z+1
© 7 =" " @ = =% =

g




82.

83.

85.

86.

87.

y-1 z-2
2

X
P(1,6, 3)to 1 =——— onthenimageof pis

3

@ (-1,0,-7) (b) (-1,0,7) (© (10,7 (d) (1,0,-7)
The equation of I through (1, 2, 3)and =L =2 ang X1_Y_Z2

e equation of line passes through (1, 2, 3) an 1- 971 3 26
and perpendicular to giventwo lineis...........

x-1 y-2 z-3 b X+1 y+2 z+3
@ =" " ®) 4 =9 "

x-1 y-2 z-3 q X+1 y+2 z+3
© =9 "4 @ =% ~"9 "2
Thedirection cosineof x=ay +b,z=cy +d .........
(@ * + + ¢

\/a2+c2+l \/a2+02+1 \/a2+02+1

(b) 1 C

\/a2+c2+l \/a2+02+1 \/a2+02+1

—-a -1 —C

(© \/a2+02+1 \/a2+02+1 \/a2+02+1 (c) None of these
If the lines
|:x=ay+b z=cy+b &
m:x=ay+hb z=cy+d
are perpendicular to each otehr thenaa’ +cc’ +3=........
(a) 2 (b) -2 (©0 (d1
LinesT =(1,3,5) +k(-1 2,3), keR and
r=(1,31) +k(1, -2,3),keR are......
(a) coincident (b) paralle
(c) skew (d) pependicular
LinesT=(2,1,3)+k(1,-1,1) and T=(3, 0,4)+k(-11,-1) are........ (k e R)
(a) coincident (b) skew (c) Intersecting (d) Parallel
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88.

89.

90.

91.

92.

93.

94,

95.

(a) parallel (b) Intersecting (c) coincident (d) skew
Lines {(k +3), —k-1, k+1)/keR}, {(2k,0,3k-3) / ke R} are....
(@) parallel (b) Intersecting (c) coincident (d) skew
x-1 y+1 z-1 Xx-2 y-1 z+1 |

3 > 5 2 3 > linesare ........
(a) parallel (b) coincident (c) Intersecting (d) skew
The shortest distance between two lines XT_l =yT+1= z and XT—lzyT—Z z=2
IS.....

7 J7 1 7

@ 12 (b) 7 ©) 777 (d) 72

shortest distance between two lines

x=1+t y=1+6t, z=2t, t e Rand

x=1+2k, y=5+15k, z=-2+6Kk, k e R is.........

(a) 4 (b) 6 (c) 2 (dy1
shortest distance between two lines

F=(4, -10)+k(12 -3), keR and

F=(1, -12) +k(2, 4, -5), keR is .......
@ (b) (c) & @ (&
LineL: T =(8, -9, 10) +k(3, —16,7), keR and

M: T=(15,29,5) +k(3,8, -5), keR.If PeL,Q e M, where PQ isshortest
distance between L and M then PQ =..........

(@ V14 (b) 14 (© & A 75

For Lines: L: x:623:y:j9:z—325 and M : x:gzzy—lzzgs andP e L,
QeM,PQ L Land PQ L M, thenPQ=..............

(8 V26 (b) 5 (© Tos (d) 26
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96.

97.

98.

99.

100.

101.

102.

103.

If lengths of eages of cube are a, b, ¢, then the shortest distance between diagonal
00" and eage which is non-coplaner OO’ to AB' is......

ac
a) ————— b ab
@ 7= o) 2
(C) bc (d) abc
VbZ+ ¢ VaZ+ b%+ c?

If length each sides of cube is one unit, then shortest distance between diagonal
00" and

one eage AB' which is non-coplaner to OO’ is........

(@ 3 b 5 (© V2 (d) 2
The equaton of plane passing through A(1, 2, 3), B(2, 1, 0), C(3, 3,-1) is.......
(8 7x+2y-3z=12 (b) 7x-2y +3z2=12
o)x+y+z=12 (d) 7x-2y-3z=12

If intercepts on axisare 3, -4, 7, then ..... point is on the plane.

@ (2,-3,1) (b) (1, 1,-2) (©) (1,-1,-3) (d) None of
these

If 4x - 81y + 9z = 1 isequation plane, then sum of itsinterceptsis....

1017 1017 101 1017
(@ 2916 (b) 2916 (©) 2916 (d) Zo16

The equation of plane which is passing through (2, 1, 3) and having equal X and Y -
intercept and Z-intercept 14 is.........

(@) 11x- 11y + 3z =42 (b) 11x + 11y + 3z = 42

(c) 11x + 11y - 3z =42 (d) 11x +11y + 3z +42=0
Theanglebetween 2x-y+3=2andx+y +2z=3is.....

(@) 2= (b) % (c)-Z (d) 2E

The angle between line T = (-1, 1, 2) +k(3,2,4),keR andplane2x+y - 3z + 4
=0is..

(a) cos‘l(ﬁ) (b) sin‘l(ﬁ) (c) sin

—1% (d) cos !

1
NT)
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104

105.

106.

107.

108.

109.

110.

The angle between line g % %and plane 2x—-2y+z=11is...........

sin L b) cos™ 1 sint( L d cost
(@ Jio ( 9 (©) 9 (d) NT
The foot of the perpendicular and perpendicular distance from point (1, 2, 3) to
planex -2y + 2z=5is......cc....... and............. respectively

11 14 31\ 3 ~11 -14 =31\ 2
@ (5593 ® (34 54 ) 5

11 14 31\ 2 11 14 -31) 2
()(9’9’9)§ (d)(9’9’9)’§

The equation of the line of the intersection of the planesx + 2y - 3z =6 and
2X-y+z=Tis....

x-4_y-1_z x+4_y-1_z

@ =775 B =775
X_+1_Y_+1 _z x-1_y-1 2z

© 7 5 @ =775

The Image of point (1, 3, 4) with respect to theplane2x -y +z+3=01s....

@ (3,5, 2 (b) (-3,-5,2) (©) (-3,-5,-2) (d)(-3,5 2

The perpendicular distance and foot of perpendicular from A(2, -1, 1) to the
plane2x -3y +4z=44is..........

@ V29, (4, -4, -6) (b) V29, (4, —4,6)
(©) V29, (4,4,6) (d) V29, (-4, -4, 6)

If plane 2x -2y +z = -3 expressin form of x cosa +Yy cos 3 + z cosy = p, then
prpedicular distance from origin to the planeis ...... foot of perpendicular is
....... and direction cosineis.........

2 2 1 2 2 -1 2 2 1 2 2 -1
(a) 11 (_§1 g; _§)1 _§l gl ? (b) 21 (_§1 g; _§)l _§l gl ?
(OR" (% % —%) % % % (d) None of these

For points A(1, 2, 3), B(5, 4, 1), the equation of plane which is perpendicular
bisector of AB iS.....cccvevvnnne

@x+2y-7+z=0 (by2x+y-z=7

) x+2y+z+7=0 (d2x-2y-z=7
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111.

112.

113.

114.

115.

116.

The equation of plane which is perpendicular to the planes3x+y +z=0and x +
2y + 3z =5 and passing through (1, 3,5) is.......

@x+2y+z=0 (b)x-2y-z=0
(©gx-2y+z=0 (dx+2y-z=0
If twoplanes T.(2, —b,1)=4 and T7.(4,-1 —c)=6 arepardlel thenb, c=

@ - -2 (b) 3.2 (©) -3 2 () 3. -2

If perpendicular distance between two planes3x -2y +z=1and 6x- 4y + 2z =k

is ﬁ then K=............

@5,-1 (b) -5, 1 (c) -5, -1 (d)5,-1

flines St =Y "3 _7 gng ¥-4_17¥ _2-d laner, then the equati
ines ——="",—= 3 > | areco-planer, then the equation

of plane containing these two linesis...........

(@ bx+y+16z=9 (b)y6x+y-16z2=9

(c)bx-y-16z=9 (d6x-y+16z=9

The equation of plane passing through the lines

X Y2 272 gng 2483 2

2 1 2 4 -1 2

(a) 4x+ 11y + 14z =36 (b) 4x + 14y - 112 = 36

(c) 4x - 14y - 11z = 36(d) 4x - 14y + 11z = 36
The equation of plane passing through point (1, -1, 2) and
F=(1,1,1) +k(2,1,2),keR is.ccrruen.e.

(8 5x-2y-4z+1=0 (b)5x+2y +4z+1=0
(c)5x-2y+4z+1=0 (d)5x-2y+4z=1
117.The equtiion of plane passing through the lines
Lo X2t y=2 278 M XLy J2 0
2 3 4 2 3 4
(@ 7x+2y+2z-3=0 (b) 7x-2y +2z-3=0
(c)7x-2y-22+3=0 (d)7x+2y-22+3=0

118.

The equation of plane passing through the lines
X+3 y+3 z-7
2 3 -3

X+1 y+1 z+1i
-1

L: and M ;

5
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119.

120.

121.

122.

123.

124.

125.

(@ 6x+5y-z=0 (b)6x-5y-z=0
(c)bx-5y+z=0 (d6ex+5y+z=0

The equation of plane passing through the point A(1, 2, 3), B(3, -1, 2) also
perpendicular tox + 3y + 2z=7is.......

(8 3x+5y-92z+14=0 (b) 3x-5y-9z+14=0
(c)3x-5y+9z2+14=0 (dy3x+5y+9z+14=0

The equation of planes which are parallel to planex + 2y + 2z =1 and at 2 unit
distant fromitare............

(@ x+2y+2z=7
(b)x+2y+2z=5
(opx+2y+2z=7andx+2y +2z=-5
(dx+2y+2z=-7Tandx+2y+2z2=5

The equation of plane passing through (1, 6, —4) and containing

x—lzy—2:z—3 is

2 -3 -1

(a) 25x + 14y + 8z =77 (b) 25x + 14y - 8y =77
(c) 25x - 14y - 8z =77 (d) 25x + 14y + 8y = -77
Equation of plane parallel to 2x + 4y + 8y = 17 containing and line
X—3 z-8 .

> =y= T 1S

(@ x-2y-48=35 (b) x-2x-4z=35
(c)x+2y+4z=35 (d)x+2y-4z2=35

The equation of plane passing through the intersection of planesx+y+z+1=0
andx-3y+z+3=0andpardlel to2x=y =2zis.......

@x-y+z+2=0 (b)x-y-z-2=0
(c)x+y-3+2=0 (d)x+y+z+2=0

The equation of plane passing thorugh the intersection of the planes x -y + z =
landx+y-z=1andperpendicular tox-2y +z=2is.......

@ x+3y+z=3 (b)3x+y-z=3
(c)x-3y-z=3 (d)x-3y+z=3
If y intercept of plane (x-y+z-1)+A(X+y-z-1)=0is3unittheni = ..........

(@ -2 (b) 2 © 3 (d) -5
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126. If the equation of planeis at 3p distance from origin which intersect the axis at A,
B, C then the centroid of AABC from an equation......

1,1 1 1 1,1 11
@ 2 2 2 2 (b) 2 V2 2 2

i+i+i+i—l i+i+i—o
(©) J2 V2 2 2 (d) 2 V2 22

127. The equation of the plane which intersect the axisat A, B, C and the centroid of
AABCis(2,1, 3)is........

(@ 3x+6y+22+18=0 (b) 3x+ 6y +2z=18
(c)3x+6y+z=0 (d)x+y+z=18

128. The equation of the plane which intersectsthe axisat A, B, C and the centrioid of
AABCis(a, B, ¥) IS .ceeennens

(@ x+y+z=3apy (b)x+y+z=3
(0 3+ §+2=3 () x+y +2=apy

129. The locus of point of the plane passing thorugh (o, B, y) and intersect the axisin
A, B, C and the plane which is pardlel to such planeis..............

y _ B v_
@gtptyl (o) S +y+y=1
(O x+y+z=1 (d) x+y+2z=ay

130. If perpendicular distance from (0, O, 0) to the variable planeis p and variable palne
intersectsthe axisin A, B, C, the centroid of AABCison

@ 2 () & (0) 2 (@ 3

131. Thedistance of avariable plane from origin to planeis p and the Variable plane
intersects the axisin A, B, C, then the point of intersection of given plane and the

plane parallel to the co-ordinate planeison X + L+ L = .
X y z
2 1 1
@p (b) 2 ©p d 5
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132. Lineof intersection of theplanes2x+y +2z=1, x+2y-2z=1and 6x + 2y +
3z=1,6x+2y-3z=1is.... and point of intersection is ..........

(a) intersecting (1, 1, 1)

(b) Perpendicular (-1, 1, 1)

(c) non-coplaner lines, does not exist
(d) Parallel, does not exist

133. Perpendicular distance between line T =(2, -2, 3) +k(1,-14), keR and x + 5y

(@2 (b) 375 (©) 73 (d) 10

g
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Hint

1. Point on X-axis which is equidistant from A(2, -5, 7) and B(1, 3, 6) is P(x, 0, 0)
(b) AP? =pPB?

S (x=2) +25+49=(x-1f +9+ 36

-2x =-32 x =16 (16,0, 0)
2. A(4,5,21),B(16,3) P(x,y, 3), AP? = BP?

@ (x—4)2+(y—5)2+(z—2)2=(x—1)2+(y—6)2+(z—3)2
S b6X—-2y-22+1=0

3. A(-1,20),B(123)(421)
(b) AABC  AB=+13, BC=+13, CA=4/26
AB =BC and AB’ + BC? = CA?
-. Isosceles right angled
4. A(LL1)B(-24,1)(-15,5)D(2 275)
(b) AB =418 =32, BC =18 =312, CD =18 = 32
AD =+/18 = 342
and AC = /36 =6, BD = /36 = 6
AB = BC = CD = AD and AB? + BC? = AC?

and BC? + CD? = BD?
. vertices of square.

5. A(L12),B(235),C(134),D(011)

(b) AB=(12,3)|AB|=1+4+9=114
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(@)

()

()

ﬁ::(—l,o,l)‘B_Cf‘z\/mzﬁ
ﬁ:(—l,—z,e,),‘c_o":\/mz\/ﬁ
ﬁz(—l,o,—l),‘ﬁ‘:

AC = (0,2, 2), ‘E‘zmzﬁ
ﬁ):(—z,—z,—4),‘ﬁ)‘:mzﬂ

AB = CD and BC = AD
AB? + BC? # AC? It form parallelogram

Area of [J"ABCD = ‘ A@xﬁ:‘
=|(-2-22)]

= J4+ 4+ 4 =243 unit.

A (7,-3,1), B(4,9,8)

2 5
co-ordinates of point diving AB < iA(495) : 73 1:) »
_(2(7)+5(4) 2(-3)+5(9) 2(1)+5(8)
- 2+5 2+5 ' 245
(% 39 @)
7717

A(156),B(312),C(4 -10), Bdivides AC inratiois A : 1 then
4h +1 1_—k+5 5 0+6

A+l A+l A +1

A=2 A=2 A=2
A(0,-1-4),B(123)C(54 -1

_ ] ] A(0,-1,-4
D divides, BC from B inratio A :1 then ( )
[SA+1 4 +2 —A+3
la+1’ a+1 A+ ]
B(1,2,3) D C(5,4,-1)
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BC = (4, 2, -4)

sz 5k+l’ 5k+313k+7
A+1 A+1 A +1
BC L AD
~BC-AD =0
4 5A+1 9 5L +3 +(_4) 3L+7 _ 0
A+l A+1 A+l
18X\ =18
A=1

Foot of perpendicular D(3, 3, 1)

9. (23 5):(a—1+1’ 1+30b0 2+3+Cj
3 3 3
: b+1 C+5
@ 3 : :
=0 b =8 C=10

10. A(6,4,6), B(12,40) C(4,2 -2)

@ a=BC=,64+4+4=472
b=AC=.4+4+64 =72
c:AB:\/m:x/ﬁ

a =b =c = +/72 AABC, is equilateral triangle and in incentre and centroid are equal

iod = 6+12+4 4+4+2 6+0-2)_ (22 10 4
-, centriod = 3 ' 3 ) 3 3'3'3

11. The centroid of triangle and centroid of triangle form by mid point of given.Triangle are
equal

(d) - Centroid of AABC = centroid of APQR

:(9+(—7)+8 2+6+(-9) 5+1+3]
3 3 3
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12.

(b)

13.

(d)

14.

(@)

A(-1,-2,-3,B(@123),C(L21

A of (; 2 1)
Centroid of AABC G 3'3'3

Mid point of B¢ is D (1, 2, 2)

Length of median = Ap

. AD = \J4+16 + 25 = /45
= 3 4/5 unit.
A (-5,7,2),B (L 3 7)isPand Qare points of trisection then

Q divides AB from Aside in ratio 2:1.

:(2(1)+1(—5) 2(3)+1(7) 2(7)+1(2)]

2+1 7 241 7 2+1

13 16 j i ]
-1, =, =
( 3 3) R P Q G
P is mid point of AC

13 16
_1-5 7+§ §+2

Co-ordi of P 2 ' 2 ' 9

(<23
3 3

Suppose the position vector of A(E), B (6) C (E) in AABC

Pand Q divide AC from Ain ratio 1:2and 2:1 TS

.p 25+6]’Q(a+26] |
[ 3 3 @

Buta.c=AB-BC=0

BP2+BQ2:é‘25+6‘2+%‘5+26‘2 B(?) CC?J
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15.

(@)

16.

(b)

17.

(@)

18.
()

:é[5|5|2+5|6|2]
=%[ABZ+BCZ]

=gAC2 AB’ + BC* = AC® M£B=

T

2

In AABC the position vector of A, B, Cis X, Y, z, respectivelv and G is centroid with
position vector AABC ' )

.'.GTA#EB#&zO

ot AP
Here the direction of Ap and pg are same and B

. n AP = mPB

(0 - OA) = m (0B - oF)

~.(m+n)OP =n OA + mOB ) »

In AABC the position vector are A(0) B(a) c/(b)

The mid point of AB and AC are D and E respectively D {%} E {g]
B—’E+ﬁ::(9_a]+(5_3] 13
2 2

-1 b-a)-26-2) g (7
3 Ba)

=5 B¢ C(T)y

In parallelogram, A(0) B(a) d (d) then ¢ (b + d).

AB? + BC? + CD? + DA?
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19.

(@)

20.

(b)

21.

(d)

:2(‘6‘2+\am

AC2+BD2:‘5+H‘2+‘H—5‘ —2(‘b‘ ‘d”

AB? + BC? + CD? + DA? = K (AC? + BD?)
L K=2

Here AB +BC + CD=AD
a+b+AF =2BC

. a+b+AF=2b

( AD - 28C])

AB = ED, AF=CD

AE +ED = AD
and AC + CD = AD

Here AB?+ AC? + AD? + AE + AF
= ED + AC + AD + AE + CD
:(E+E)’)+(A_C+FD)+A_D’
-~ AD + AD + AD = 3AD

In regular hexagon, ABCDEF

AB = ED, BC = FE

CD = AF

- AB + BC + CD = AD

- AB + BC + CD + AF + FE + ED
= AB + BC + CD + CD + BC + AB

:2(E+B_C5+C_5)

RCE) 3%
) CCHAd)
f
o
2
B
B
¢ E
Y
f
B F
¢ E
J
R
5 S
C E
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22.

(b)

23.

(b)

24.

25.

=2 AD
In AABC and APQR If the centroid are G and G’ respectively

if position-vector of A, B, C are Y V Z respectively and position-vector of P, Q, R are

| N X+Y+2Z
X'y'z' respectively then position vectors of G and G’ are % and

3 40X/

-=3GG'
A (6,0,1),B(8,-3,7),C (2 -5,10)

AB = (2, -3, 6) ‘Né‘: 4+9+36=7 ax

B_c’:(_e,—z,s)‘ﬁ:‘:? NERMN]
1

AB = BC N

A, B, Care three vertices, D (x, y, z) is forth vertices.
[I"ABCD -, AD =BC

(x-6,y-0,z-1)= (-6, -2, 3)
XxX=0y=-2,2=4

(0, -2, 4)

(b) cos®a + cos?P + cos’y =1

sd-sina +1-sin’p +1-sin’y=1

sin o, + sin®B+sin®y =2

cos® o + Cos* B + cos’y =1
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(©) 1+ c;)sZoc N 1+ 02052[3 N 1+ 02032y 1

CoS2a + Cos2B + cos2y =—1
26 cosoc—cosE—l cos —cosz—n—_—1
' 3 207 3 2

(@ cos’a + cos’B+ cos’y =1

1 ) 1 ) 1
—+cos"B+—=1cos"B=—
g 4 g 2

4
1
cospfp =+ —
=7
T 3n
- & B=2=
b 4 b 4

1
27. cos’o + Cos*P +cos’y =1 coso= 5

(d) %+ cos’B +cos’y =1, cos’P + cos’y = 3

There are many such values exist satisfing above cosp,and cosy
- Infinite vectors.

. . . T T 7T
28. Direction cosine cosg, COSE’ cos 2

143
@ 5“T

i_gij_

X)"\2 27 ) Y (X)=a

X = (2, 243, 242)
29. cos’o + cos’P + cos? y =1 a=p a=y
() ..3cos’a=1 cosa T

o = COS™ 1 o=m—cost —

- A -




30. X=(a,3-2),Y=(a-22)XLY e X Y=0
() (a,3,-2)-(a,-a,2)=0

a®?-3a-4=0,(a-1)(a+11)=0

31. Y:i+\/§,=(1,\/§),7=\/§i+aJ:( 3,a)

o L .
(a) YZE,COS(XY)zcos—:E
XY 1
IX[|Y] 2
V3 +a3 1

i3 pra 2
2Af3(a+1)= \3+a’

3a° +6a+3=3+a’
~.2a(a+3)=0,
~a=0,a=-3

BB B 1

Fona=0."3/8v0 23 2

V3++43(-3) _  -243

1 1
—— g :_i_
Fora=-3, = 3.9 oJi2 2 2

a =0 is possible, a=-3 is not possible.

32. X=(2-413),Y=(501)
i k

(d XxY=|2 -4 3|=i(-4-0)-J(2-15)+ K (0 + 20)
5 1

=(-4,13,20)
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X x Y| = 16+ 169 + 400 = 585

=+

X

X|| X
X
< <

vector perpendicular to both vector is

. ( -4 13 20 ]
- (/585" /585" /585
33. Suppose unit vector in XY - plane is (a, b, 0) which is perpendiculat to (4, -3, 2)
() (ab,0)(4-32)=0

3b
4a-3b=0 a:T (1)
(a, b, 0) is unit vector
a® +b* =1 )
2
9 b -1 2502-16, bo+2
16 5
a=t>
5
1
L +=(3 4,0
L6 4.0

34. a, b, are unitvectors. |a|=|b|=1ab = «
(8 cosa=a-b

— — 2 — —

‘ a— bCOS(x‘ =|a]* — 2a.b cosa + | b |* cos® a

=1-2a-bcosa + cos’a

=1- 2.cosa CoSa + COS* o

=1-cos’a

=sin’a
~]la-bcosal|=sina O<oc<g

35. la|=|b|=1cos6=a.b
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2 — — —
(b) |a+b| =laP+2a.b+|b|’

=1+ 2c0os0+1
, 0
ZZ(ZCOSE] O0<0O0<m
c059:£|5+5| 0<9.1
2 2 2 2
36. ‘5‘:‘5‘:1 cosf=a.b
— — 2 — 2 - — —
(d) |a-b| =[a] —2a.b+|bp
=1-2co0s0+1
=2 (1 - cos6)
.26
:2.23|n5 0<0<m
singzl‘a—ﬁ‘ 0<9<E
2 2 2 2

37. X=(2,-6,3), Y=(2-2)

[ T
(d XxY =|2 -6 3|=6i+7]+10k
1 2 -2

X x Y| = /36 + 49 + 100 = V185

X|=a+36+9=7 [Y|=i+4+4 =3

o | X x Y| /185
XYl 21

38. Angle between a & b is % and|a|=4, |b|=2

(@ . |axb|=|a||b|sin®
- r 1 T 1
axbl=(4)2)= sin= ==
laxb]=(4)(2)3 c 5
laxb| =4




R RCIE=T

(c)

40. |a|=3 |b|=4c| =5

(@) a.(b+c)=0b.[c+a)=0 c.(a+Db)=0
2(@.b+b.c+c.a)=0
\£+B+E\2=|5|2+|B|2+|E|2+2(5.B+B.E+E.5)
=9+16+ 25=50
la+b+c|=542

a i f5-2 [g-2

() |a+b+c| =|a| +|b[ +|c[+2fa.b+b.c+c.a)

:1+4+9+2(‘5“5‘cose+‘5‘+‘E‘cose+‘EH5‘cose)
=14 +2(1(2) + 2 (3) + 3(1)) cosgj
:14+2(11)%
=25 ‘5+ 5+E‘:5
— — — — — -2
42. ‘a‘z‘b‘z‘c‘zl and ‘a+b +c‘ =1
() (5+5+E)(5+5+E):1
[@+b+c[ =1+1+1+2 (|b|[T|cosp +T|[a] cosc)
1=3+ 2 (cosP + cosa)
2 (coso + cosB)=—2
cos.a + cosp=-1
43. (a+b)@@-b)=63
(@ |af -ab+ba—|b|*=63

g



44,

()

45.

()

46.

(@)

& - b - 63
a1 -81b|

.-.|a|2—6—14|a|2=63

-ap (%} 63 122 = 64
~la|=8

la+b|<1l |a+Dbf2
laf +|bfP+2a.b<1
1+1+2(2)(1)cosb<1

2c0s0< -1

C0s0 < _—1 —-1< cosO< _—1
2 2

In 2nd quadrant cos is decresing funtion.
‘ a-b ‘ <1

‘ a-b ‘2 <1

|af -2a.b+|b|*<1
1+1-2cos6<1

l< cosO<1
2

la+b]P<|a-b]
|aP+2a.b+|bf<|al?*-2ab+|b]|?

4ar <0,apb<0

< 179 )



47.

()

48.

(b)

49.

(b)

50.

|al|b| cos@ <0and|a||b|>0
cosd < 0{®m

. Angle between a & b is obtuse.

a &b froman angle g & 2—; with positive direction of X-axis.
sp_2n_m_m
3 6 2
a.b=0
|a+b|P=|a’+2a.b+bf
=1+0+1
=2
|a+b|=+2
Take and unit vector in YZ plane say (0, a, b) which is perpendicular to (2, 4, -3)

- (0,a,b)(2,4-3)=0
4a-3b=0 a=30
-~ da-3b= . .
But, a’ +b? =1 ~a’+b*=1 and a:%
2
'ﬁ_'_bzzl
-bz:E .'.b:J_ri and a:i§
o 25 5 5

. . 1
Required unit vector = £ < (0,3, 4)

=(-3,4,7),7=(5,28)

3]

=a+k/¢ keR

el

(x,y,2)=(-3,4,7)+k (5,2,8)

X+3 y-4 z-7
5 2 8

a=(-247) (= (5-912)
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(b)

51,
(b)

52.

(@)

53.

(d)

54.

(@)

X =X, + Kk, y=y, +ki, z =2, +k/,
X = — 2 + 5k, y =4 — 9Kk, z=17+12k,
Line is parallel to Y-axis

- If direction of line is in the Y-axis, 7 = (0, 1, 0)

point a = (0, 0, 0)

-7 5 <
3
z:(_7,513],z:\/49+25 g %
T | B :
Direction cosine =5 670 3
3 3 V670
3
_21 15 2
670 670 670
X5y yo35-57
3
X_5
2 ., _z-7T- (3 -1
§ _y_ _1 g—(za 11 5
2 5
z:\/g+ 1 _ V829
4 25 10
15 10 —2

keR




T=@0+2k 2-k k) ... (1)

putting in eq (1) (7, -1, 3) for

(7, -1, 3)= (L + 2k, 2—k, k)

k=3 k=3, k=3

point (7, -1, 3) in athe line
5. /+m+n=0  ..... (1) ?—m*+n?=0 ....(2)
(b) m=—(¢+m)putin(2)

" 52—(€+n)2+n2 =0

> —¢*-n*-2/n+n*=0,/=0,¢=0,0rn=0

¢ =0Thenfromeq"(l) m=-n

= direction cosine (0, -n, n)

n =0 Thenfrom (1) m=-¢

- direction cosine (¢, — ¢, 0)

c0s0 — (0, —=n, n). (¢, — ¢, 0) o1

\/n2+n2 \/£2+£2 S22

1 =
cos® = cos™ 5= 3
56. If O is one vectices of cube and OA, OB and gcare direction with X, Y, Z, axis,
OA=0B=0C-=a
(b) diagonal AL, BM, CN & OP
AL = (-a,aa), BM=(a, —a,a)

Angle between A" and gy i Q.

- . . [
‘AL-BM‘ |-a®-a’+a” | $ A
c0sO = ——— - = 2.4} (6,8,
‘ AL H BM ‘ V3a® +/3a? : Vcb‘ .
cose:1 (Bzcos‘13
3 3 [ 6,3 Qe
. oL By W\{
-1 .
cos™ < Q/mm N(4,4,0)

0



S7.

()

58.

(@)

59.

(@)

For cube,
OA=0B =0C =a (side)

AL, BM, CN, & OP Four diagonal

OP = (a,aa)

AL = (-a, a,a)

BM = (a, —a, a)
CN =(a a, —a)

Here ¢, mand n are direction co-sine of Line, Diagonal OP, AL, BM, cN form an
angle o, B, y & & with line then.

Op./ (aaa) (4, mn) a(/+m+n)
cosoL = ——— = _
OF1¢] ([ Jism+n V3 +mien’
coSa — £+ m+n —£+m+n(--£2+m2+n2—1)
\/§\/£2+m2+n2 V3 '
COSB— M COSY—M—MCOSS—M
NE NE) J3
. €0s? o + c0s® B+C0s?y + cos* &
4

= —(62 +m? +n2):i
3 3
cos® o + cos’ B + cos’y +cos’ & :%

4
We know C0s’ a.+C0s” B+ cosd + cos’ y= 3

~sina +sin’ B+ sin®y+sin®8 =4 —%

8
3

4
We know cos’® o cos® B+ cos®y + cos’d = 3

. €C0S20L + COS2P + COS2y + OS2y = 2¢0s° o —1 + 2cos’ P —1

< 183 )




+2c0s’y —1+ 2cos’8 —1

=2

VR

i]_4
3

Il
|
w| s

60. Here «, B, y are direction cosines of line.
(b)  cos?a + cos?p + cos® y =1

1+ cos2a +1+c052[3 +1+COSZy 1
2 2 2

C0S 20, + C0S2P3 + cos2y =-1

61. /7=(2,2,-1),m=(30,0)

COSa:W'm‘COSazi
® im0
oc:cos‘1i
/90
X-3 y-2 z+1 - 1
N i T=| = -2,0
62. 1 2 0 (\/E V2 ]

NG
@) ‘?‘: /%+2+0:\/§

unit vector in the direction of =

e\l‘ ~|

_(i __2 0]
NN
Irection cosine of line \/31 \/51

g



(b)

64.

(d)

65.

(b)

66.

(d)

67.

(b)

direction of line 7 = (-2, 2, 2)
-~ (=111
=111

== , 0=(-2,1,2)

X=3_y_z+1
-2 1

v
unit vector direction == 1/ =J4+1+4 =3

_—_213)
3'3'3

— =21 -2
direction cosine 333
7
X_z_x_z_—i%y_(iloj
Line 1 ~ 1 123
2 3

x+1 y z+2
x-1_y_z-1 —_1:I:T
2 1 -2’ 2

1=1(21-2) m:(%l,l, o]

/. m=—1+1-0=0

. . T
- Lines are perpendicular to each other 5
x—1:y+3:z—3 Z:(—c,—l,z)
—C -1 2
x-3_y-1_z-4 m = (6,3 -6)

6 3 —6
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7 =km (-C,-1,2)=k (6,3, —6)
—c =6k 3k = -1 6k =2

68. (=(3,4,-6),m=(9,21), (.M=27+8-6=29

() |7|=+9+16+36=+/61, (M)=,B81+4+1=486

o =cos™t £m | cos™* 29
|| |m| /5246
69. Lines forming an equal angle with the axis
@ a=p=v
Direction cosine of line =(cosa, cosp, cosy) =cosp(L 1,1)
. . . x-0 -0 z-0
equation of line parsing through - yl =7
L X=Yy=12
. X-5 y-5 z-2 -
= = , £=(7,K,5
70. Line . K 5 ( )
4
x y-21 %73 5
S5 )
b) 3 8 5 3
3
line are perpendicularto, 7.m =0
21+8K +§ =0
3
8K =59
3
k=1
3

g



71. Line's T = (OL,B, y) + K (f,m, n), a = (a, B, y) /= (K, m, n)

@ T=(mn)+ K(aB y)b=(f,m, n), m=(a, By

~—

i ok
Ixm=[/ m n{#0

o By
(tz2m=n, & a=B=y(a,B,y)=(L, m n))

E:(ﬁ—a, m—p,n —v)

{—-m m-B n-y
AB.(1xm)=| ¢ m n

o B Y
/ m n
= £ M n1=0inesare Intercting.
o By
.ox-1 -2 z-3 _ -
72. Line — =y3 = a=1(123),7=1(234)

@ =" =" ,b=(4,10), m=(521)

a-b=(-313)
(@-Db) (/xm)=15+18-33=0

x-1 y-2 z-3

. . . _ _ —m
Lines are intersection > 3 2

(2m+1, 3m + 2, 4m + 3) me R ...(1)
x-4_y-1_z_ neR

5 2 1
(5n +4,2n +1,n) ...(2)

Two lines are intersecting




73.

(d)

74.

(b)

75.

(2m +1,3m + 2,4m +3) = (5n + 4, 2n + 1, n)
m=-1 n=-1
-.putting eq” (1) (2) Intersection (-1, -1, 1)

X-3 y+2 z-1

i = a=(3-2,1 1
Line = =] ,a=( ). £=(1-11)
§:Z+3:X;E
2 3 0

b=(0,1,-3)m=(20,3)
(3+k,—2-k,1+k)=(2m, -1, -3 + 3m)
3+k=2m,-2-k=-1 1+k=-3+3
k=-1

3-1=2m

m=1 1+(-1)=-3+3m m=1
Line Intersection (3-1,-2+1,1-1)3=3m
m=1

(2,-1,0)

NG
- 5" =2

F=(-223)+k(4-30) keR

{ 188 )



76.
(@)

T=(2-13)put(2 -1, 3)=(-2+4k, 2 - 3k, 3)

K=1 K=1
~.(2,-1,3) ison the line
a=(-2,273),/=(4-30)

puting (2, -1, 3) in the equation of line

X-2 4+1 7-3
4 -3 0

T=(2-13)+k(4-30)

=k

(x —2)2 +(y + 1)2 +(z- 3)2

K[ =
16 +9

2

IKI2:AP
25

|K]? =1 K=+1
AP=5given.

2=-2+4k, -1=2-3k

where P (x, y,3) isa point on the line

K=1putin(1) 7 =(2,-1,3)+(4,-3,0)=(6,-4,3)

K=-1putin(1) 7=(2,-13)+(-4,30)=(-22,3)

point (6, -4, 3), (-2, 2, 3)

Linet=(1 2,)+k (-1, -2,1) .cceeeee. keR
T =(2 4,0) put
(2,4,0)= (1-k, 2-2k, 1+ k)
k=-1, k=-1, k = —1 pointisonequ.. (1)

x-2 y-4 z-0

= = =k
(2,4,0) eq (1) 1 > 1
_ 2 _ 2 _ 2 2

|K|2:(x 2) +(y-4) +(z-0) CIKP AP

1+4+1 6
AP = /6

K=1forr=(24,0)+(-1-2,1)
T=(121
K=-1forr=(240-1(-1-21)
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=(3,6,-1)
point on the line (1, 2,1), (3, 6, -1)

-5 y+6 z+7
2 -1 3

(c) a=(5-6-7),¢=(2-13)

77. P (L3 4) line X

i j K
APx7=|-4 9 11|=(38 34, -14)
2 -1 3

7]=4+1+4 =414

‘AP x f‘ 1444 +1156 + 196

e V14

Perpindicular distance from point =

= @unit
N -
X-11 y+2 z+8
10 -4 -1
(b) 7 =1(10, -4, -11)
(10K +11, 4K -2, 11K -8)

78. K; @ =(11, -2 -8)

r

Pt'ri"l*--lJ 5

P(2, -1, 5) foot of perpendicular is on line,

M = (10K +11, 4K -2, ~11K -8)

PM = (10K +9, 4K -1, —11K —13) )
PM.7=0, Mo ﬁ('ﬁ{aﬂ))
10(10K + 9)-4 (-4K -1)-11(-11K-13)=0 b
237K = - 237

L K=-1

K =-1 foot of perpendicularto M = (1, 2, 3)
Perpendicular distance 2 = [PM | = /1+9 + 4 = 414

79. T=(4710)+K(@2 -2) keR

< 190 )
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(@)

80.

(@)

T=(4+k 7+ 2k 1-2k)
A(L 0, 3)
Position of vector of M = (4 + k, 7 + 2k, 1-2k)

= (34K 74+2K-2-2K) -eeeene (1)

AM 17 (=12 -2)

AM.7 =0

(B+k, 7+2k, -2-2k).(1,2,-2)=0
3+k+14+4k + 4+4k =0

9k +21=0
k:_—7
3

Perpidicular point

M = (4_1 77140 14] (EZE)
3 3 " 3) 338

2 7 8
AM =2 L =
K= putmg ineq" (1) (3 3 3]

i i AN 4 49
perpendicular distance AM =| AM | = \/5 +o

9
5
perpendicular distance /13, foot of perpendicular (5

Line 7 is paralled to given line
. direction of 7 is similar to 7 direction of

passes through (1, 2,3) line equation

6

|

OOI\I

7
9

(JO|\|

=13

g
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3

F=(21)+K (%,_3 E}

2x -2 2-y 3z-3
3 3 5

2x -2 2-y 3z-3
3 3 5

8l. 7=(0,23)+K(234), a
(b) 7¥=(5132)+K(0 2 23)

(0,2,3), 7= (23, 4)

b=(532m=(0,23)
If direction of n is given line then

|
Il
~|
X
3|
Il

i
2 = (1, -6, 4)
0

N W —
w ~ X

Line € = (3, -1, 11) line passess through point ©
Fr=c+knkeR

x-3 y+1 z-11
—6 4

Line (x,y,2)=(0,12)+ k (1 2,3)
(c) foot of perpendicular M = (k, 2k +1, 3k +2)

[EY

82.

PM = (k -1, 2k - 5, 3k - 1), 7=(123)

PML1/?,  PM.7=0
(k-1)+2(2k-5)+3(3k-1)=0
k-1+4k-10+9% -3=0
k=1

~M(L35 Q(x,V,2z) P(L6,3)which, isaimage of Q.
. Misamiddle point of pQ

l:X1+l 3:y1+6

5:
2 2

X, =1 y,=0 z,=7

There a fore image = (1, 0, 7)




84.

(@)

85.

(@)

X y z — -
X_Y_ =(0, 0,0 (=12 -1
-3-Z 0 a-(000) (2.-)
x-1 vy z T _
=L =_ b: 1,0,0 :31216
1y.z o0  m=(320)
i k
A=/xm=|1 2 -1|=(14,-9 -4)
32 6

14 -9 —4
X—D z—d B
- )" a= aaoad,ﬁza,l,c
1w 7T ( ) ( )
| 0]=4a*+1+¢c®
‘S ni . . Y
¢ is unit vector in the direction = £ m
a 1 c

=+ 1 1
Ja + et +1 i +ct+ 1 yJatct 4
Direction cosine

a 1 c

+ o+ +
\/a2+ c’ +1 \/a2+c2+1 \/a2+C2+1

LineL:XT_b:%:Z;d 2= (b, 0,d)
M:Xa_—'b:%:z;d /=(a,1c)
b=(b0 d)
m=(,1c)
LLM
(.m=0
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(a,,¢). (a5 1, ¢)=0

aa'+1+cc'=0

aa'+cc'+3=2
86. T=(135)+KI(-12 3), a=(35)/=(-1223)
b) T=0L3,1)+K(@L-2-3) b=@13 1, m=(1 -2 -3)

i ]k
/xm=|-1 2 3[=(0,00)=0
1 -2 -3

. Two lines are parallel or coincide

AB=Db-a=(0,0-4), |7|=\1+4+9=114

i ] Kk
ABx?=| 0 0 -4 =(i,i,0]
-1 2 3 14 14
NTENTINT:
‘A \/m 0
T r

. Perpendicular distance between two given lines is not zero.
- lines are parallel
- Not coincide

87. T=(213)+k(L-11), a=(213),¢=(L-11)
@ T=(304)+k(-11-1), b=(304),m=(-11-1)

i j ok
/xm=|1 -1 1|=(0,00)=0
-1 1 -1

. Two lines are parallel or coincide
AB=b-a=(1-11), 7=(1-11)
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FBxZ:G, ‘FBXZ‘ZO
- Distance between two lines in zero
- Lines are coinsident

88. T=(12 6)+K(135) a=(126), /=(135)
@d T=(-135+K(211), b=(-135),m=(211)
1J K
/xm=|1 3 5|=(-2,9,-5=%0
21 1

Line are either Intersecting or skew
AB=b-a=(-21-1)

AB. (7 xm)=(-21-1) (-2,9, -5)
=4+9+5=18=%0
- Lines are skew.

89. 7=(3-L1)+K(@L-11) a=(3-11), /=@1-11)
(b) 7=(0,0-3)+K (20,3, b=(0,0 -3, m=(20,3)

Lines are intersecting or skew
AB=b-a=(-31-4)

AB. (7 xm)=(-3,1,-4) (-3,-1,2)=9-1-8=0
- Lines are intersecting.

x-1 y+1 z-1 - i
= = ) :1,—1,1, »€: 3,2,5
0. == a=(1-11) (3.2.5)
X+2 y-1 z+1 = _
= = b=(-21-1 =(4,3 -2
@ === (21-1)  m=(43-2)
a-b=(3-22)
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91.

()

()

i
Ixm=|3 2 5 |=(-19,26,1)% 0
4 3 -2

Lines are skew or Intersecting.

AB. (7 xm)=(3 -2 2)- (-19, 26,1)
= -57-52+2

=107 =0

- Lines are skew.

x-1 :y_”:% a=(L-10) 7=(131)

1 3
x-1 y-2 z-2 -~ B
= = b=(12 2 =(3,10
== 5t b-(122) m=(310)
i j k
{xm=|1 3 1|=(-1,3-8)=0
310
b-a=(032)
. ‘(B—ﬁ)(?xm)‘
shortest distance = ‘ T xm ‘

(b-a) (¢xm)=(0,32) (1,3 -8)=0+9-16=-7=0

| xM|=+1+9+64=474

7

. =7 .
shortest distance —m _ﬁ unit.

y-1 z _ -
—l==—"=— =(1,10), ¢=(16,2
x-1= =2 a-(110), 7= (162)
Xx-1 y-5 z+2 T _
AN Al e b= -2), =(2156
2 15-2,  m=(215
i ] k
ixm=|1 6 2|=(6-23)=0
2 15 6
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93.

(@)

94.

(b)

| Ixmm|=36+4+9 =149 =7
; -14 :
shortest distance = % = 2 unit.

T=(4-L0)+K(@L2-3), a=(4,-10) /1=(12-3)
T=(1-12)+K(24-5), b=(1-12),m=(2 4,-5)

i j k
Ixm=|1 2 -3|=(-2,-1,0)%0
2 4 -5
b-a=(-302)
(b-a)-(¢xm)=(-3,02) (-2,-1,0)=—-6+0-0
= -6

6
shortest distance = E unit.

Line L: 7=(8-9,10)+ K (3,-16,7) = (8 + 3K,, -9 — 16K,) k eR
PeL,P=(8+3K,, —9-16k,, 10 + 7K,) (1)
line M:7 = (15 + 3K,, 29 + 8K,, 5 - 5K,) K,eR

Qe M, Q (15+ 3K,, 29 + 8K,, 5 - 5K,) (2)

PQ = (7 + 3K, — 3K,, 38 + 8K, + 16K, - 5 - 5K, — 7K,)
7= (3 -16,7)ik m=(3 8 -5)
PQ is shortest distance between L and M

PQ L Land PQ L M

PQ-7=0

3(7 + 3K, —3K,) - 16 (38 + 8K, +16K,) + 7 (-5-5K, + 7K,) = 0
o TTK, +157K, +311=0 (3)

similarly PQ . m =0

m
3(7 + 3K, - 3K,) +8 (38 + 8K, +16K,)-5 (-5-5K, — 7K, )
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95.

(d)

96.

49K, + 77K, +1750=0 .(4)
solving (3) and (4)
put K, =11ineq" (1) P (5, 7, 3)
K, =-2ineq"(2) Q (9,13 15)

PQ = (4,6,12)

| PQ | = /16 + 36 + 144 = /196 = 14 unit.

Line L - x:623 :y:419 22_325=K1 K <R
PeL : P( -6K, +23 -4K, +19, 3K, +25)  ..(1)
M - x-12 _y-1 :z—5:K2, K,e R
-9 4 2
QeM
(-9K, +12, 4K, +1, 2K, +5) PQ = (~9k, + 6k, —11, 4k, + 4k, —18, 2k, —3k, —20)
0 =(-6,-4,3), m=(-94,2)
PQ-7=0,-6(-9K, +6K,—11)-4 (4K, + 4K, —18) + 3 (2K, — 3K, — 20) =0
44K, — 61K, +78=0 (3)
PQ.M =0, -9 (-9K, + 6K, -11) + 4 (4K, - 4K, -18)+2 (2K, - 3K, ~20) = 0
101K, - 44K, —13=0 .(4)
solving eq" (3) and (4) ,
K,=1K,=2

put K, =2 eq" (1) P(11,1131)
K,=1eq"(2) Q(35,7)

PQ = (-8, -6, —24)

‘Rj‘ = /64 + 36+ 576 = /676

‘@‘ZZG unit.

. X
Theeqof 5% is o=

o<

z
C

g



(b) 56 isnon-complanar edge to - then

X-a_y_z
0 0 ¢
a =(0,0,0) b=(a00)
7 =(a,b,c), m=(0,0,c)
i j k
/xm=|a b c|=(bc,—ca,0)
0 0 c
and, b -2 =(a, 0,0) | ¢ xm|=ca® + b?

(b-a). (¢ xm)=abc

abc
shortest distance between two skew lines ~ cJa? 1 b?

_ ab
a® + b?
> X_y_z AagpXl_y_zZ
97. 007771 1and 0 01
(b) a=(0,00),b=(100)
/=011, m= (0,01
—-a=(10,0)
ik
Ixm=|11 1|=(1-10)
001
(b -a). (¢ xm)=1 | Txm|=1+1=4+2
1

shortest distance between skew lines = ﬁ

98. a=(,23),b=(210),c=(33-1)

g



x-1 y-2 z-3
1 -1 -3 |=0
1 -4

(b) eq"of plane
7x -2y +3z2=12, 2(x-1)-5(y-2)+z-3=0

z

. . . ¢
99. eq"of plane which intersect the axis is 5 + % + P 1

X y z
24X 42
@ 3+5%7

28x — 21y - 12z = 84 ..(1)

put points in above eq" (1)

(A (2,-3,1) = 56+63-12 =84

B) (L1-2)= 28-21+24 =84

(C©) (@ -1-3)=28+21+36 =85%84

(D) None of them
100. 4x - 81y + 9z =1 which eq" of plane with interecept on axis
(@) 4x-81ly+9z =1 comparing eq"

§+X+E_1
a b c
x-ais 8 = &
- axis 7
-1
_axis b = —
Y- axis 81
Z- axis € = =
- axis 9
1 1 1 729-36+324
a+b+c==-—+==
4 81 9 2916
1017
2916

101. Suppose X-intercept =Y-Intercept=a
(b) Z-Intercept=14
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Xy Y, 2 (1)
a a 14

point (2, 1, 3) is on the plane fromeq" (1)

2 1 3 3 11 42
—+—+—= —=_ a=—
a a 14 a 14 11

n 11x + & + i =1
€4-€0° 4 T a0 T 14
S 1IX +11y + 3z =42

102. Forplane: 2x—y +z =2 n = (2-11) |7, | =/6

(b)  x+y+23=3 m, =01 2) In,|=+/6
N, m, | (2-1+2) 3 1
coSa = , COSA = —F——F
[ | Vo6 6 2
T
a: p—
3
103. Line7 = (-1, 1 2)+ K (3 2 4) keR
(b) a=(-112) 7=(324)
Forplane 2x +y - 3z + 4=10 n=(2,1,-3)

Angle between line and plane is o

~|
|

1N1=(324).(21,-3)

sina=

~|

|21 [m

=6+2-12
=—4

‘?‘=1/9+4+16 = /29
|ﬁ|:1/4+1+ - J14

. 4 4
SiIna. = =
‘ V29 V14 | /206
o =sin" (i]
/406
y_z 7=(2,21)

X _Z
104. Llnez—2 1

¢




(c) plane2x -2y +z =1 m=(2,-2,1)

(.n=1(221.(2-21)=4-4+1=1

0
| 7|=4+4+1=3 |n|:,/4+4+1:3,5'”a—W
1 -
sincb==, a=sin"=

9
105. A(1,2,3) x-2y+22-5=0,1=(L-22), d=5

_ _ _11-4+6-5_|-2]_2
(c) Distance from point to plane Jl L 444 J9oo3

position vector of foot of perpendicular a + k, n

d-a.nm -
where K = = d-an=5-( 2 3).1-2 2)
=5-(1-4+6)
=2
2 _
Kl = 5 |n|2 = 9

2
positionvector = @ + k, M= (1, 2,3) + 5 L -2, 2)

NEEES

9 9 9
106. plane:x + 2y — 3z = 6 m =(1 2, 3), d, =6
@ 2x+y+z=7 mo=(2-11)d,=7
i ] k
n=nxn,=|1 2 -3|=(-1-7 -5)
2 -1 1

<. Direction of requiline = (1, 7, 5)

To obtain (common point) point of intersection of two planeput z = 0
X+2y=6 2Xx-y=7

solvingthiseq" x =4, y=1
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common point (4, 1, 0)

nofline X2 =¥-1_2
eq" of line — Z

107. eqofplane 2x -y + z+3=0, n=(2,-11), d=-3
(d) point A (L 3,4).a=(L3 4)

Co-ordioofM =a + k, n

d—an
k., =
Coor
K - -3- (26—3+4) _ 4

M=(@134)-1(2-11) =(-14,73)
position vector of Bis = (x, y, z) them

x+1:_1’ y+3:4’ z+4:3
2 2

X==-3 y=512z=2

point (1, 3, 4) isimageis, (-3, 5, 2)
108. @ =(2, -1, 2)plane 2x — 3y + 4z = 44
(b) n=(2-34) d=44

M is foot of perpendicular froma them

_ _ d-an
m=a+k,n K, = ]
n

44-(2,-34)(2, -1 2)

K, =
4 +9+16

_44-(4+3+8) 29
- 29 29

M=a+kn =(2-12)+(2-34)=(4-4,6)
Direction line 4 passing throughAis Ap

T=AM=(4,-4,6)-(2-12)=(2 -3 4)

Lingth of perpendicular = /4 + 9 + 16 = /29
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length = /29 foot of perpendicular = (4, — 4, 6)
109. Theeq"ofplane 2x — 2y + z =-3

o ()]
(2ol oal )

comparing witheq” x cosa. + ycosp + zcosy = P

COSOL:_—Z, cosB:E, COSyz_—l P=1
3 3 3

cosza+coszﬁ+coszy:£+£+£:1
9 9 9

and P=1>0
. perpendicular distance from origin to plane = 1

position vector of foot of perpendicular (P cosa, P cosB, Pcosy)

(=2 2 -1

33 3
Direction cosine: cosa, C0Sp, Cosy
-2 2 -1

3'3°3
110. A (1 2,3) B (5,4, 1) mid pointof AB isM

(0) M(5+1 4+2 3+1

, , , M(332

2 2" 2 j ( )

plane is passing through

M (3, 3, 2) and perpendicular to A
AB=(4,2-2), (f-a)n=0
M=AB=(4,2-2)7=(x,y,2)a=(332)
(x-3,y-3,2-2).(4,2,-2)=0

4x —12+2y-6-22+4=0

2X+y—-z=7

g



111.

()

112.

(b)

113.

(@)

3X+y-2=0 n =(31-1), d =0

X + 2y +3z=5 n, =(123), d, =5
Required plane is perpendicular to given plane
i k
n=n,xn, =3 1 -1/=(5-10, 5)
1 2 3
plane passess through @ = (1, 3, 5)
(x-1,y-3,z-5).(5-10,5)=0
5x -5-10y +30+52-25=0
X—-2y+z=0
Plane 7 (2, b, 1)=4 n, =(2, -b,1)
T(4-1¢c)=6 m, =(4,-1¢)
planes are prallel n, = k n,
(2,-b,1)=k (4, -1, ¢)
2 =4k -b=-k 1=kc
k = 1 b = L 2=2¢C
2 2
p_ L
2
Plane:3x — 2y +z =1 6Xx —4y +2z-k=0

now above plane is parallel to 6x — 4y + 2z -2 =0
6x -4y +23 -k =0
|2 - k|

perpendicular distance between two plane = "2

3 |k-2|
214 56
K-2=3 k-2=-3
K =5 k=—1

G



. x-1 y-3 z _ -
=2 "= =(1,30), /=(24,1
114. Line: — 1 a=( ) (2,4,1)
x-4 y-1 z-1 = _
— = b=(411), m=(3-21
0 5 =55 (412, m=(3-2.)
]
a-b=(-321and (xm=2 4
3 -2 1
= (6,1, -16)
(@-b).(¢xm)=(-3,2 -1).(6,1 ~16)
=-18+2+16=0

Lines are coplaner eq” of plane (7 — @). (7 x m) = 0

x-1 y-3 z-0
2 4 1 =0
3 -2 1

(x=1) (6) - (y-3) (-1) + 2 (~16) =0
6Xx -6+ y -16z =0

6x +y—-16z2=9
X y-1 z+2 _ v
—_— = = :0, —2, EZ 2, 2
us. = - =" a=(01-2 (212)
x+§
(b) 2:3"3:5,6:(‘—3,3,0], m=(212)
2 1 2 2

¢ =m line are parallel

x-0 y-1 z+2
. _ “3_0 321 0+2]=0
eqrofplane: | 2

2 1 2

X (4-2) ~ (y 1) (-3-4) +(z + 2) (‘73_4j _0

2x+7y—7—£—§:0
2 2
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4x +14y -14 -112 - 22 =0
4x +14y - 112 - 36 =0

116. Line 7 =(1,1,1)+ k (2,1,2),a=(111)

(@)

7=(2,12)
b=(1-12)
AB=h-a
=(0,-2,1)

Normal of plane i = AB x 7

eqrof plane r.n =a.n
(x,y,2).(-524)=111).(-5 2 4)
-5X+2y+4z=-5+2+4

X -2y —-4z+1=0

. Xx-1 y-2 z-3

L = a=(12 1=1(2,34
117. 2 3 4 ! a (’ ’3)’ 4 ( ’3’ )
©) Mu%?:%:%?, b=(10,5), m=(23 4)
m nkoklke 7 x m=0
1-1 2 3-5
(1,2,3)e L, But T 3 4 Not equal

(L 23)eM
rand \; are parallel line
eq" of plane (7-b).[(b-a)x7]=0

x-1 vy z-5




7x — 2y— 2z +3 =0 plane eq"

X+3 y+5 z-7

L: = =
118. 5 3 3
(b) a=(-3-57)
7=(23 -3
X+1 _ y+1 24—1’ b::(—l,—l,—l)
4 5 -1
(4,5, -1)
2 4 -8
(E—a.@xm)zz 3 —3|=24-40 +16 =0
4 5 -1

Lines are co-planer eq" of plane
(f-a).(fxm)=0
X+3 y+5 z-7

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

12x +36 —10y —50 -2z +14 =0
6Xx -5y —-z=0
119. a=(1,23), b= (3 -12)plane x +3y+2z=7

(@ planeinpoint 3 and p

n=(32)
d=7
b-a=(2 -3 -1)
i k
Normal of plane=m = ABxn=|2 -3 -1
1 3 2
=(-3,-5,9)

eq’of plane: (x,y, z).(-3,-5,9) = 02:3( 3,-59)

(xyz).(-3 59)=(12 3).(-3,-5,9)
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120.

()

121.

(@)

122.

()

-3X -5y +92=-3-10 + 27
3X +5y-92+14=0

Plane : n, :x + 2y + 2z =1 (1)
eq" of parallel plane r, M, X+2y+2z=k, keR-{-1}
. perpendicular dist is 2 unit .
1-Kk]|
N L-Kk=6
1-k=-60r1-k=-6
K=-5 or K=7

2:

X+ 2y +2z=7and x + 2y + 2z =-5

Xx-1 y-2 z-3
2 -3 -1

Point A (1, 6,-4) line
a=(12,3), /=(2-3-1)
A(b), b=(1 6, -4)
normal to plane 7 = AB x 7

AB=b-a=(0,4,-7)

i j ok
n=[0 4 -7|=(-25-14,-8)
2 -3 -1

eqofplane r.n=a.n
(x,,2)(~25 ~14, -8) = (1, 2, 3) (- 25, ~14, -8)
—25x — 14y —82 = —25 — 28 — 24

25X +14y +8z =77

Plane 2x +4y + 8z =17 7 =(2,4,8) d=17
line: ——=y=="—  a=(308) /=(21-1)

Direction of line 7 = (2,1, -1)

(n=(21-1).(2,48)=4+4-8=0
point on line does not satisfy the eq" of plane.
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- Line is parallel to plane Eq" of plane paralles to 2x + 4y + 8z =17
IS 2x +4y +8z=k  keR - {-17}
pointon linep (3+2t, t, 8—t) satisfies
plane 2x + 4y + 8z = k
2(3+2t) + 4t +8(8-t)=k
6 +4t+4t+64 -8t =k
k=70
eq" of plane 2x + 4y + 8z = 70
X+2y+4z=35
123. n, 1 X+y +z +1=0 n,:X-3y+2+3=0
() ¢(x+y+z+1)+m(x-3y+z+3)=0 (1)
X(L+m)+y(£-3m)+z(£+m)+¢+3m =0

n=(¢+m, ¢-3m,¢+m)

X 3 y _ . . - —
1= =2 Direction of Line 7 =(1, 2,1)

Line two plane 7n=0and a.n=d
f+m+2/-6m+/+m=0
4/ —-4m =0
7=m, SO m=1, put eq" (1)
X+yY+zZ+1+x-3y+z+3=0
X—-y+z+2=0
124. plane n:x+y+z-1=0, m,.X+y+2z-1=0
b)) ‘((x-y+z-1)+m(x+y-z-1)=0 (1)
(t+m)x+(-L+m)y+({-m)z-/(-m=0
plane x —2y + z = 2 parpendicular this plane
m=+mm-(/¢-m), 0,=(1-21)
n,.n,=0
(C4m)+(2)(m=0)+1(¢-m)=0
4/ -2m =0
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125.

(b)

126.

(b)

t_1
m 2

(=150 m=2 put
eq" (x -y+z-1)+2(x+y-z-1)=0

X+y-z=3
plane o, : x ~y +z-1=0, T, X+y—-2-1=0
(x-y+z-1)+r(x+y-z-1)=0 (1)

l+a)x+(r-1)y+ (1-2)z-1-1=0

X y z
X -1
17 (1en) T 1r
1-2 1-A
Y -Intercept = — 2=+ _ 3
1-2
1-1=3-3
2=2

plane Intersect A (a, 0, 0), B (0, b, 0)and C (0, 0, C)

X Yy z
n AR A !
eq" plane 2 b G

Parpendicular distance from (0,0,0) is 3P

a__1_+_:_ (1)

b i i
Centroid of AABC, (% 3’ %) Cheek which of the options satify eq"




127. Hear A(a, 0,0) B(0,b,0)C(0,0,C) -~ G= (E’ 3 E)

(b) Gis (2,1, 3) given
a=6,b=3c=9

plane eq" LAgH A
"6 3

.3X + 6y + 22 =18

z
9
128. plane Intersects in A (a, 0, 0), B (0, b, 0), C (0, 0, c) centrioid of

b
(c) AABCz(%,g,%j=(a,B, Y)
a=3a, b=3B, c=3y
y _

30 3B 3y
n X,y
eq" plane, o B +

129. plane 2 + % + % =1Intersectaxisin A(a, 0,0), B (0, b, 0), C (0,0, C) and passing

a B v
through (., B, v) then N + b + .

=1 hear forn A, B,C, prallle plane are
(b) x=a,y=bz=c
point of Intersection is (x,y,z) = (a, b, c)
(04
— +
X

+%=1 E+E+1:1

a b c¢

< |™
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130.

(@)

131.

(b)

Point on axis A(a0,0),B(0,b,0) C(0,0c) Centroid

(X v 2,) = (a b c)

3" 3'3
A,B,C Satisfied plane

X Y4 . H
= % +~ =1 distance from (0, 0,0) to plane is P.
o 1

1 1 1

PO

1 1 1 9

Centroid of AABC is on 2 + 7 + 2=

eq" plane is
X COS o + Yy CoSP + zcosy =P

P P P
i ic A|——,0,0(,B|0,——,01(,C|0,0, —
Which Intersect axis ( C0SCL ] [ cosp ] ( oS Y]

from A, B, C eq" of parallel plane

P P P
X = y = , Z =
cosa cosf cosy

Intersection of planes

o) o

coso. Cosp’ COSy]

P P
cosa = —, COSP = — COSYy =

P
X, Vi z

a, B, v IS diretion cosine

cos® o + Cos* B +cos’y=1

of

AABC

¢



A, Band C passing - cordinate plane is parllel to plane intersection, point on

1 1 1 1
2t 2t 2757

x> y* 7z P?

132. plane n, :2x +y + 2z =1 m =(2,12), d, =1
() mix+2y-2z=1 m, =(12 -2), d, =1
i j ok
‘=m,xn,=|2 1 2 |=(-6,63)
1 2 -2

Take z=01in =, and =, Q" plane
2x+y=1and x+2y =1

550)

. 1 1 .
soliving eq" of plane X =3 ¥=3.@

IS common poin 3’3
eq" of common line 1= a + k7 keR
11
F=|2, Z,0|+K (-6, 6,3 L1
HEURNEEY 0
Ty 6X+ 2y +3z =1 n, =(6,2,3)
M, 6x +2y -3z =1 n, =(6,2,-3)
i j k
m=n,xn,=|6 2 3 |=(-12,36,0)
6 2 -3

for plane n, & n, take x =0
n2y+3z=1, 2y-3z=1

g




: 1
solving eq, Y =2 z=0

. = 1
point of Intersection b= (0, > 0)

which on Both plane
. eq" of common line =, and =,

=b+km
( ) (-12, 36, 0) (2)
fromeq" (1) and (2)
= (— 6, 6, 3)
m = (-12, 36, 0)

j k
Ixm=|-6 6 3|=(-108 -36,-144)= 0
-12 36 0

- lines are not parallel
7 xm # 0 line are non coplaner

(@-Db).(7xm)= (% %1, o) .(~108, — 36, 144)
=-36+6-0=-30=0 - linearenon coplaner (skew line)
133. line 7= (2,-2,3)+ K (L -1, 4) keR
(b) planer.(1,51)=5
r=@0-14),n=@151)
.n=@0-14).@051)
=1-5+4
=0
- line is parallel to plane
parpendicular, distance from (2, -2, 3) to plane x + 5y + z-5=0

|2+5(-2)+3-5 10

J+25+1 427

P=

10

i € 215 )
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ANSWERS

. (B 39. () 77. () 115. (B)
2. (A) 40. (D) 78. (B) 116. (A)
3. (B 4. (© 79. (A 117. (C)
4.  (B) 42. (A 80. (A) 118. (B)
5. (B) 43. (A) 81. (B) 119. (A)
6. (A) 44. (C) 82 (C) 120. (C)
7. (C) 45. (C) 83. (A) 121. (A
8. € 46. (A) 84 (A 122 (0
9. (D) 47. () 85 (A) 123. (A
10. (A) 48 (B) 8. (B) 124. (B)
1. () 49. (B) 87. (A) 125 (B)
2. (B8 50. (B) 8. (D) 126. (B)
13. (D) 51. (B) 89 (B) 127. (B)
4. (A 52, (A 9. (D) 128, ()
15, (A) 53 (D) 9L (O 129, (B)
16. (B) 54 (A) 92. (0O 130 (A)
7. (A 55 (B) 93 (A 131 (p)
19. (A) 57. (C) 95 (D) 133 (B)
20 (B) 58. (A) 96. (B)
21. (D) 59. (A 97. (B)
22. (B) 60. (B) 98 (B
23. (B) 61. (B) 99. (D)
24, (B) 62. (A) 100. (A)
25. (C) 63. (B) 101. (B)
26. (A) 64. (D) 102. (B)
27. (D) 65. (B) 103. (B)
28. (A) 66. (D) 104. (C)
29. (C) 67. (B) 105. (C)
30. (B) 68. (C) 106. (A)
31. (A) 69. (A) 107. (D)
32. (D) 70. (B) 108. (B)
33. (C) 71. (A) 109. (A)
34. (A 72. (D) 110. (B)
3. (B 73. (D) 111. (C)
36. (D) 74. (B) 112. (B)
37. (D) 75. (C) 113. (A)
38. (A) 76. (A 114. (B)
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JEE UNIT — 13 SOME IMPORTANT POINT

VECTOR : The quantity has magnitude and direction is called a vector.
e.g. velocity, acceleration, force are denoted by small sign like (-)
above the letter.

NOTE:-

R? ={(x,y) | x € R,y € R}

R} ={(x,y,2) | x €ER, yER, z€ER}

R? and R? as vector space denoted by X,¥,7Z.

EQUALITY OF VECTORS:-

W x= (xl, Y1, Zl) and ? = (xz, Vo, ZZ)'
iff¥ =y (x1, ¥y, z21) = (X2, Y2 Zz)
S X=X Y17V L= L2

ADDITION OF VECTORS:-

If ¥=(x, ¥, 1) andy = (%2, Y2, Z2)-

T+ §=0xy, V1, 20) + (X2, Y2, Z2) = (X1 + X2, Y1+ Y2 Ty + 7,)

MAGNITUDE OF A VECTOR ;- if % = (%, %,,%s,) Then magnitude of
% =/x% +xZ +x% . Itis denoted by |x|. |

so |x| =x2 +x2 +x5.

¢



NOTE:- The vector whose magnitude 1{one) is called a unit vector.

DIRECTION OF VECTORS:- Let % and ¥ be non zero vectors of R?
or RPandk € R.

(1) if ¥ = ky,k > 0,then X and y having same direction
(2) if ¥ =k¥y,k <0, then x and y having opposite direction
(3) for any non zero scalar k € R and vectors x and y

if ¥ # ky, then ¥ and ¥ having different direction.
COLLINEAR VECTORS:-

if non zero vectors x and ¥ are same or opposite direction,they are
called coliinear vector.

NOTE:- if # = ky ifandonlyif xand ¥ are collinear vector.

THEOREM : 1: non zero vectors % and y are equal if and only if
|x| = 17| and % and ¥ having same direction.

THEOREM : 2:if ¥ # 0 then there is a unique unit vector in the direction
of x.

NOTE:-

r = s 1 . .
*if x is a any non zero vector, then xS a unit vector

in the direction of ¥ and it is denoted by % .

*if y= kX k>0 has same direction to the direction x and has

|1
magnitude k.
if y= E ,k < 0 has opposite direction to the direction of ¥ and
has magnitude k.

g



THEOREM : 3

(1) every vector of R? can be uniquely expressed as a linear
combination of 1 and j

(2) every vector of R® can be uniquely expressed as a linear
combination of i and j and k.

TRIANGLE LAW OF VECTOR ADDITION :-

Let the position vectors of points 4, B, C be a, b and ¢

—

respectively. then AB +BC =(b—a)+(c—b) =c—a =AC

PARALLELOGRAM LAW OF VECTOR ADDITION :-

Let the position vectors of points O, 4, B, C be 0 &, b and ¢
respectively. then 04 =a and OB = b are two distinct
vectorsthen 0OC =0A+0B =a+b

INNER PRODUCT OF VECTOR R%? and R3:

if ¥x=(x;,x;) and if ¥ = (y,,y,) are vectorin R?

then inner product is difined as x;y; + Xx;5. and is dinoted by *x -y So
Xy = X1y1 + X2y, and

“if % = (x;,%,%s) and if ¥ = (y1,y,,y3) are vectorin R
then inner product is difined as X -y = xq ¥1 + X2Y2 + X3 Y3

OUTER PRODECT OF VECTORS IN R? :-

if ¥ = (xq,%,,%3) and ¥ = (1,2, ¥3) are vector in R3 then outer prodect
of ¥ and ¥ is dinoted by

XXy = (X3 — X3 Y2, X3¥1 — X1 ¥3, X1 Y2 — X2 Y1)

< 219)



-lla: aRoRirA AR Rl WBAL vadL D3 ARSI YR 58 B,

DIFFERENCE BETWEEN INNER PRODUCT AND OUTER
PRODUCT:-

(1) inner product is a scalar qtjantity,while outer product is a vector
quantity.

(2) inner product is diffined in R? as well as R?, while outer product is nof
difined in RZ?.
(3) inner product is commulative,while outer product is note

commulative.

BOX PRODUCT AND VECTOR TRIPLE PRODUCT :-

if 7,2 € R® then %- (7 x ) is called the box product of %, 7 and z.
and it is dinoted by’ [x ¥ Z]

X1 Xz X3

Yi Y2 Vs
Zq Zy Zy

NOTE:- [x¥,7.Z] =

* The product of vector %,5 and z namely x x (¥ x %) is called triple
product.

NOTE:-
FEIXIXZD=@F - Dy—-(X-y)z

TEXFIXZ=(Z-%)Y—(Z-P)X

LAGRANGE’S 'DENTITY: |f xl, xz,X3, Y1, yz,ya €ER then (x1y1 + X2V2 +

x3¥3)F + (X1 2 — %2 1) + (% ¥3 — %3 ¥1)? + (x3 V3 — X3 ¥p)° =
(F+x3+ 2 E+yi+ 9D

this identity is known as Lagrange’s identity.
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* ]f X = (xl,xz,x3) and J_/ = @1:3’2:3’3) theﬂ
%712 + 12 x yI* = {x[?|7]*

CAUCHY-SCHWARTZ IDENTITY :

for any two vectors ¥ and ¥ in R2orR? so |x-¥| < |x||7]
This inequality is known as Cauchy-Schwartz inequality.

TRIANGULAR INEQUALITY:-

for any two vectors ¥ and ¥ in R2orR? so
% + ¥| < |x| + |¥]. This inequality is known as Trianguiar inequality.

THEOREM : 4

Non zero vectors of R% is X = (x,x,) ¥ 7 = (y,,¥,) are collinear if and
On]y if xlyz - x2y1 - 0

THEOREM : §

Non zero vectors of R3is % = (xq,x3,x3) and ¥ = (y1,¥2,y3)
are collinearifand only if ¥ xy =20

CO-PLANAR VECTORS:- Let %, ¥ and Z be vectors in R3. if we can
find a, B, y € R with atleast one of them non-zero such that ax + 8y +
yZ =0 then ¥, ¥ and z are called to be co-planer vectors.

LINEARLY INDEPENDENT VECTORS:

If X,¥,Z are non co-planer vectors they are called non-co-planer vectors
or linearly independent vectors.

NOTE:-
If %,7,Zare non-co-planer vectors then a% + 7y +yz =0

>a=08=0andy = 0.
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THEOREM : 6

Distinct non-zero vectors X, J, Z of R® are coplaner if and
onlyif [%,y,Z21=0
ANGLE BETWEEN TWO NON —ZERO VECTORS:-

Let xand ¥y be two non-zero vecto_rs

(Lif ¥ = ky,k > 0 then X and ¥ have same directions and so the
“measure of the angle between difined to be zero.

(2) f x =k¥y,k <0 then x and y have oppsite directions and so the
measure of the angle between difined to be =.

(3) if xand y are two distict vectors and « is a measu-re of angle
x-y

between then a = (i'AJ_f) and a = cos™* 12191’

a € (0,m)

ORTHOGONAL VECTORS:- if x # 0andy # 0 and

(J?Ay) = % then ¥ and ¥ are said to be orthogonal vectors or
perpendicular vectors . is denoted by x 1 ¥ .

THEOREM : 7

=
73]
=

if %,7 € R3, ¢5,?¢ﬁand(i,/\ﬁ)=aélild‘l,
(1) -y = {x|]y|cosa

(2) |x x¥| = |xX||¥)sina

3xLEx, yL1l@Exy)
NOTE:-
X and y both are orthogonal and unit vectors is= + ;:;
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. PROJECTION OF A VECTOR:-if @and b are non-zero vectors and they
are not orthogonal to each other then the projection of @ and b is difined

as the vector (Projection Vector) (ﬁ) b and is dinoted by Projz®

—_

AREA OF TRIANGLE:- : INnAABC 'AB = ¢, BC = @, and

CA=bh
~Areaof AABC =~|bx¢| =§|ax5| =%|Exﬁ|

NOTE:- This formuta is applicable only for R3

~ Area of AABC = §J|E|2|Elz —|b-¢|?
(NOTE):- This formula is applicable for R? and R?
m in ABCD AC = aand BD = b then Area of

RMABCD =-|a x b|

8=

VOLUME OF A PARALLELOPIPED!
a parallelopiped is a solid consisting of six

faces which are parallelograms. Let @,b, ¢ be no-coplaner vectors along
the edges of the parallelopiped and having common vectors.

Volume of the parallelopiped = |[a, b, ||

@



—: list of guestion :—
1if |[@j=3.5then|@ax T2+ |axJ?+|@xk|®=ccceceeio..
(@ 7 (b) 135 (c) 185  (d) 245

2. @is non zero vector which magnitude |&|, m is scalar .if ma is unit vector satiesfied

(@m=+1 (k) m=|q (c)m=ié (d)ym=+2

3.if O is obtuse angle of acute angle between two line segment of

iso scalan right angular triangles then cos 8 = ...............

@ -2 »m-2 © -¥@ @ -?

L

4. @ and b non coplanar. 2 — 7 = w , if I = x@ + 2yb,

= —2yd + 3xband W = 4a —
2b findxandy = .......eeennen. : '

(b) x=2,y=3

i

8
@ x=3,y=

=10 54
(@x==,y=7

=1

4

©x=2y=
5. two non zero vectors cross product is zero.then vectorsare .................

{a) coplanar (b) egual vectors (c) origion at one peint (d)same ending point

6. Xand ¥ are nonzero vector. ifX = k¥, k < 0 then

(@ =x+y &) =[xyl © >Ix[I¥| @ <Ix||y|
7. (X -¥) - Zis what?

{(a) non of these (b) vector (c) scalar  (d) unit vector
8.ifa+mb+3C —2a+3b—4¢andd@— 3b — 5C are copianar. m= .IL .......

@ 2 ) -1 © 1 (d -9/7
9. % is nonzerovector .find realnumber k suchthat | (5 — k) X |< 2|%| is satisfied ............

(@ 0<k<3 (b) -7T<k<-3()3<k<7 (d)-7<k<3
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10. et # ,¥ and W suchthat |iZ] = 1, 7| = 2, [W| = 3. projection of5 over # and projectionof
W over L are same magnitude. ¥ and w is perpendicular. | i — P+ W] = ... ...l

@ 2 & V7 (e YI& (4 14

11.aforce F = (2,1,—1) act on a partical and displaces it from the point A(2,—1,0) tothe
point B{2, 1, 0) then work done by force isequalto.......... .

(@ 2 (b} 4 (c) 6

12.if &, b and € are unit vector, [@ — b[? + [b — ¢]? + |€ — @|? is never
greterthen................. .

(@) 4 ) 9 (c) 8 (d) 6

13.if @ and bare vectorand @- b < 0, I& - 5] = [6 X 5[ then angle betweend@ and b is

i

@z & Z (©

R
—~
2,
~

1%

14.% X (¥ - Z) iswhat ? where X, ¥, Z€ R®
{a) boxproduct (b) vector (¢} scalar (d) nonofthese
5. IX@EXD+IXEXD+kX(EXk) =,
(¢ ¥ (b) 2x (¢) 3x (d) O

16. @ = (3,~5,0),b = (6, 3, 0)and £ = @ x b then

lal:|b]:lel =i
(@) V34 : V45 : V39 (b) V34: V45 : 39
{(c)34:39:45 (d) 39:35:34

17. 25 kg box is shifting 10m siope .find the work act on horrizon angle with % .
(@) 125 (b)) 125v3 (¢) 250 (d) nonofthese.
18. @ and b are unit vector .the angle between the vectors is 8.

|a@ + | > 1.then

-z z il L n
(@o=2 Bo<gy (8> (d)35<6<3
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19.vectors ¥ + ¥ and X — ¥ are equal.satiesfy which condition

(a) nonofthese (b)) A X=7¥ (c) Ax=0 (d Ay=0

20, c‘;x(ﬁx(ﬁxﬁ)): ..............
(@) lal*(axb) ((B)lal*(bxa) (lal*@@xa) (d) o
21.a=(1,0,-1), b=(x,1,1—x)andZ=(y,x, 1 +x~9y),
[@abé]is aepend on which.
(ayx M)y (xandy (d) nonofthese
22. @and b are unit vector . if the vectors ¢ = @+ 2bandd = 5a — 4b
are perpendicular then angle between @ and Bis = .coviivneninnnn.
@ I ®» I © I @

23. the angle between ¥ = (x,~—3,1) and Z = (2x, x, 1) is acute , the angle between
vector Zand y — axes isobtusethenx = .............. .

{(a) 1,2 () -2,3 (c) VvVx<0 (d) vx>0
24. if ¥ and ¥ is parallar as well as same magnitude.then satisfying following condition .
(@) =7 B2y (Ox+§=0 (d) x=yorx+5=10
25. (AXBY - [BXO X XA =i,
(a) [A B C]? (b) 2A-(Bx ()
(&) (BxC)-[CxA+AxB}  (d) nonofthese

26.if 7 = (2,1,-1),w = (1,0,3) and & are unit vectors .gretest value
of [ © W]is cvereeenannnnnn. .

(@) -1 (b) VIO ++6 (¢) V59 (d) Véb

27@and b are unit vector . if (5/\5) =@and|@a—bj<1thenBe.....

@ (0% oFHd ©oFi] @l




28 if the sum of two unit vectors is unit then angle between two vectors .....

2o

@ 3 & 5 @© = @ T

3
_ r . . 8
29. @ and b are unit vector and # is angle between them then cos 3 Seeeeeeenens ;0<B<n

[ @axb|
2ialib|

@=:|a+b] Bsla-bl (© ;@b (@
30.iflA| =3,(B]|=4,|C|=5AL(B+C),BL(C+A4),CL(A+B)then
[A+B+Cl=veerninenns

(@ 52 () I (© V2 (&) 3V2
31.ma=nb; mneNthena -b—|a|[b|=...............

(@ 0 () 1 (© m-n (d m+n

32. a=(2,-3,6)and b = (-2, 2,-1).

@ = (b) 7 (© 3 @ 3
33.d=0-%,b=u+7,|u=|u]|®and Tl = |¥| = 2 find
l@axh|=...... .o

(@) 216 ~ (@~ 9)? () J4¢—(@-v)?

© J16-@- 9?2 (@) J4- @ 9)?

34. if the difference of two unit vectors is unit then angle between two vectors = ..............

T

(@) ®» I @ I @F

CE

35. fp=pi+p ]+ Pk, G =qi+ g+ gskandF =rI+nj+mkthen [nf+q ng+

(@@ +1)[p 7 7] B (-1 § 7]
(c)2(n*+1)[2p 7 7] (d2r*+ D[ § 7]
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36.@,band ¢ areunitvectors, i+ b+¢=0 thena-b+b-c+

@ 1 (® 3 (&) -2 (d)nonofthese.

37.if 21+ 4] — 5k and 7+ 2] + 3k is two different sides of rhombus, find the lengh of
diagonal = .............. .

(@) 7, V69 (b) 6,V59 () 5465 (d) 8, V45
38.@a=(x, y, z),Cand b = (0, 1, 0) is satiesfied right hand law then

C=.cue.. . |

(@) (20,~x) () 0 () (0,50 (@ (-z 0, x)

39. vector b = (0, 3, 4) is represented by b; and b, where b, is same direction of @ =
(1,1,0) and b, is perpendicular, then b, = ................

3 3
5

{a) (2 %; 0) (b) (—% > 4) (c) (0, %, E) (d) non of these
40. if EJ.Ethen&x{&x{dx{ﬁx(EXE)}}]= ..............
(@-lal*b () -—lal*k () -lal°b (d)lal®p
41. following which is true?.

(@) a-Gxw) G)@ 9w () @ oxw (d @xo)w

42.a = ('_2, 1,-2) and b = (1,1,0).are vectors, T suchavectorthat@-¢=|c|, |T—
@| = 2vZ . The angle between (@ x b) and £ is30°,

@@ : ® ; ©@ 2 @ 3

43.@=(2,1,1), b = (1,2, ~1) is unit vectors, € is coplanar, € and & are perpendicular
then = ...ccvvvnnnnnn.n, . '

(@) % (0,~1, 1) ®) 7 (0,-1,-1)
© % (1,-2,0) @ % L-1-1)
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44. @ (2b+28) X (3@ +3b+3C) = .ccoeneeee
(@labe] ()3labec] ()elabe] (@ o

45. AABC sideA, B and C position vectors are @, b and € find the lengh of line segment
from A to BC .

|BxE| |Exa|
(@ 55 ®) 7o
|GaxbB+Bxc+Exal |Gxb+bxE+ixd|
© el ) 5+el

46.ifaand b are per pendicular ,vectorCandd suchthatb xc=bxd and a-d =
O,thend = ..covvvvrenrnnnn.

ot

5)c
() a—(-j-;g)s (d) b- (%)5

47.d and b are unit vector such as @ + 2b and 5@ — 4b are perpendicular,

@ ¢+ (£5)b ® b+ (

a-

]
o

find the angle between @and b = ............. .

I
p
Lo
o
S’
2]
Q
L% ]

1

=
Lo
=~
L

(@ 15° (b) 60° (c) cos™*(5
48. (@+2b-¢)-{{a-d)x(@=-b—&)}=coeeeene.

(@ 2labe] ) 3labe] () -[abe] @ o
19.a-((b+e)x(@a+b+c))=0

(@ 0 ()labe]+|bcal (c)[abeé] (d) nonofthese.
6

50. the angle between @ and b is s?n ,projectile of @ over b is & then the value |a} =

(a) 12 (b) 6 (©) 4 (d)

NS




S5lifa=1—j+2k,b=21+4]+ 4k andé = AT+ )+ puk
are perpendicular then the valueof (A, 1) = ..........
(@ (=3,2) (b 2,-3) (o) (=23} ()} (3,-2)

52.a=(1,1,1),¢=(0,1,-1).a-b=3 andaxb=7 find b=...........

(@) (2/3, 2/3, 5/3) ®) (2/3, 5/3, 2/3)
(c) (5/3. 2/3, 2/3) (b) non of these
53. % , % , % is dierction cosine of the line then the value of ¢ = ................

(@2 (B £3 (©zx (@3
54.ifd, b and ¢ suchavectorsthatd = 0,axb=2ax¢,
lal =1¢l =1, |b] =4and|b x| =v15 ifb— 26=Aa thenA=..............
(@) -1 (b) 1 (¢ 2 (@ x4

55.8=— (31+k) b= §(2r+ 3] — 6k) evalute

2
V10
(2a-b)-[(@axb)x (@+2b)] ..cceeenenne.
(a) -3 (b) 5 {¢) 3 (dy -5

56.ifA,B,Cand D anvpointsthenﬁg-ﬁ+3_ﬂt-zﬁ+fﬁ'ﬁ =

(@) =1 (b) O (e} 1 (d) non of these
57.if|@ b €} = 2 .vectors at origion are 2a + b, 2b + ¢ and 2¢ +

@ then find the volume of Parallelopiped ......... 3

(@) 9 cubeunit (b) 8 cubeunit (c) 18 cube unit (d)lé cube unit

58.if 21 + 4] — Sk and  + 2J + 3k is two different sides of rhombus, find the lengh of
diagonals = .............. .

(@) 7,69 (b)) 6,V59 (¢) 5,65 (d) 8,V45

59. find the number of vectors inR? such the angle between X— axes and vectoers are-;i .
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(@) 1 (b)) 2 (c) 4 (d) infinite times

60. ABCD is equadrilateral such as AB = a, AD = § and AC =2a+ 38 .the area of ABCD side
ofAB and AD is A times area of rhombus.then the value of A = ............

@ 5 ®» 1 @ ; @ 3

61.if % and ¥ are unit vectors and 0 is acute angle between them.find 0 such that 2% x 3%
becomes unit vectors.

(a) non of these (b) one times
() two times (d) mere than two

62. find the vector inR? such as perpendicular with = (3, 4) as well as acute angle
with Y—axe,

@ (3 ® (-33) © (5-9) @ G-3)

63.@ and b are non coplanarand 5 — 37 = w . ifi = ma + 2nb

andv = —2nd+3mbandw=4a—-2b.findm=............ N=nenn...

¥

M=

® 35 @ i @ 5]

S

(@)

64. if the angle between unit vectors @ and b i‘sgthen (a) |a+b|>
1 () |a+bj<1 (c) |la-b|>1(d) |a-b| <1

65. if the vectors @ and b such that|d + b| < |a@ — b| the angle between @ and b is.
(a) acute (b) rightangle (c) obtuse (d) non of these .

66. if the angle between @ = (2,—m,3m) and b = (1 + m,—2m, 1) is acute then

(a) meR (b)mE(—m,—z)U(—ix"") | |

(@Om=-3 (d)me[—Z,-ﬂ
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67. if the angle between & = (¢X,—6,—3) and b = (x,2,2cx) is obtuse, thec ¢ such a
interval.

@ (3 ® () @ (30 @ (59
68. following is not possible for vectors % and 7 .

@ 1277 B) E+3I<IE 3]

@©E-7<iE -7 @ [F-DT <)z-7]

laxhb| _
ab

69. if the angle between @ and b is8 then—=——=_..................
(@) tan8 (b) —tan8 (¢} cotf (d) —cot8

70. if the vectors 107 + 37, 127 — 57 and at + 11] are coplanar then

(a) -8 (b) 4 () 8 (dy 12

71.d=(1,-1,0),b=(0,1,-1) and¢ = (~1,0,1) find the unit vector d Such that & - 5 =
o=[bed.

(@) £7(1,1,-2) ®) 5 (L1-1)
© 5 1LLY (d) (0,0,1)

72. a,b and ¢ are non zero vectors, if @ = 8b and ¢ = —7h then the angle
between @ and ¢ is... '

@ = » o0 © I @ I
73.axb=¢andbxZ=a and @, b and ¢ magnitude are a, b and ¢ then
(aya=1;b=c (B b=1;c=a

(ce=1l;a=b (dyb=2;c=2a

g



74.if@, b and € are non coplanar unit vectors such

that i x (b x ¢} = = (b + ) and (a /’\E)za,(ﬁ AE’) = B then

= erirrerannnns B=......... ,
z. 3 iz, ¢ r.Im .z
(@) P (b) 4 " 4 (c) 4" 3 (d) 4 "4
75. a is perpendicular
with b and Z.then............ (@) ax(bxe)=
1 (b ax{bxe)=0
(©)ax(bxé)=-1 (b) non of these.

76. A s position vector is @ + 2b P s position vector is d . P is division point of 4B from A in
the ratio 2 : 3 .find B s position vector is ......

() 2a—-Db () b-2a (¢) a-3b (@) b

77. if 0 is obtuse angle of acute angle between two line segment of equilateral right angular
trianglesthen cos8 = ...................

@ - » -3 © -3 @ -

@




1. Hint : — @ = (a,,a,,a3)

Va2 + a2 + a2 =35
5 % + a,? + ay? = (3.5)2
2. Hint : — mdisunitvector. «|mal/=1
3.Hint : — _& OAB fortaking O, A and B position vectors are0, Zf
and 2] thenC and D position vectors are T and ] .
,AD==2T+7=(-2,1) BC=1—-2]=(1,-2)
4 Hint:—20-7v=w
= 2(xa@ +2yb) — (~2ya + 3xb) = 43— 2b
S5.Hint:— a@axb=0, @aandb areparallar
6. Hint : — take Zand ¥ opposite direction.

7. Hint : — its clear.

1 m 3
8. Hint : — vectors are coplanar ~|=-2 3 -—4|=0
1 -3 -5

9 Hint: — |(5 - kx| < 2|x|
4|5 —k| x| <2|x|,|x|*0%=+0
“|5—kl<2
10.Hint: — [u—v+ Wl =HE-0+W) - T—-D+Ww)
=gl + |72+ |wWE-2a-0+2w-u (vP-w=0)
=14+ 4 + 9 + 2(|w]|i] cos @ — ||| 7] cos B)
11.Hint:— «~ w=F .48

12.Hint: — l[a+b+¢2=|al?+|b*+|c?P+2(a-b+b-c+¢c-a)=0
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= |al |b] lcos8|=|a]| [b]sin®

= [ cosB|=sinb
14. Hint : — itsclearforany X,Yand 2
15. Hint : = IX(EXD+ x (@Ex)+kx{Exk)

=@ DE-C D+ NE-G-BDj+{(k-2)x- k- -0k
16, Hint : — |al = v34%,| b | = V458.

E=&><B=(|_35 'g ,— [2 g[,[g ‘35[)=(0,0,39)
17.Hint: = w=F.d=|F||d|cosZ
18. Hint: — |a+b| <1=]a+b*<1
19.Hint: — X +

y
20.Hint : — ax (ax (axb))

) 10 -1
2L.Hint:— [@abel=x 1 1-x
Yy X

22.Hint:— ¢=a+2b,d=5a—4b

=0.

N
R

23. Hint : — the angle between ¥ and 7 is acute.
» §Z2>0
the angle between Z and y axes is obtuse.
Z-7<0

24 Hint : — xand ¥ are parallar
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~X=ky k€R—-{0}
[x[=17].
25. Hint: — (AxB)-[(BxC) x (€ xA)]
=(AxB)(Bx().AIC-[(Bx().ClA

26.Hint: — [ v Wl=a-Fxw)<|a||]pxw|=]oxw| (+|u}=1)

27. Hint : — |a—b| <1

28.Hint:— |a+ bl =1

29.Hint:— [@+b2=(a+b) -(@+b)
30.Hint: — |A|=3,|B|=4,[C|=5

ZA+B+C1P =8P+ BP+IC1*+2(A-B+B-C+C-A)

31.Hint: — ma@=nb
a==b
m
a-b=(>5)-b
m
| |a- B
e 5
32. Hint - 'l_ld- ;
[&]

33.Hint:— a=u-5,b=ua+7v
2 @Xb=@E-P)x@+D)

=UXAFUXD—-VXU—-TXD




« |axb|=2luxmpl
34.Hint:— |x-¥|=1
| E-yPE=lEF 227 +]F]*
35.Hint:— ~ [np+q ng+F nf+p]
=(np+q) - [(n+7) x(nF +p)]
=mp+7q) - [n*(@x7)+n(@xp)+ (Fxpl

36.Hint:— a+b+¢=0 ~|a+b+¢*=0

37.Hint : — AB = 21+ 4] — 5k and AD = T + 2] + 3k sides of rhombus.
diagonal

Y A —

AC = AB + AD ~\BD = AD — 4B

38. Hint : — &, ¢ and bare followed right hand law.
nEé=bxa
39.Hint : — b, is projection of b overa .
T a-by -
by = (|ﬁ|2 ) a
40.Hint: — a-b=0

ax dxkx{axmx(&xmﬂﬂ

=a- ax{ax{ax(axE)}}}-a-(a-a)[ak{a:x
(@x B}
41. Hint: — i-PER WER? (W-P)-w and (- ¥) X W not possible

i X 7 € R® ». (@ X #)W not possible & € R3, 5 x W € R*
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42. Hint :

43. Hint

44. Hint

45. Hint

46. Hint :

~ 1 (U X W) clear.

i
&1

2l =@ -2,1)

= S

: — Cls coplanar with @ and b

c=aa+p8b, apareconstant.
cla=c-a=0
~i-a=aa-a+pa-b

: — &-(2b + 2¢) x (3a + 3b + 3¢)
=a-2(b+&)x3(@+b+0)
=6a-(b+O)Xx(@+b+7)

i~ A= |axb+bxc+ixal

a:% AD - BC
ZA 2A
AD_EE_@

[=1)

— bxf=bhbx

s ax(bxc)=ax(bxd)

47 Hint * — @+ 2b and 5@ — 4b are perpendicular,

(@a+2b)-(5a—4b)=0

g p=1 | |

e @rb=3 .
48.Hint: — (@+2b-¢) {axd—-axb-axé-bxa+bxb+ b x ¢}

={@+2b—¢)-{-axb-axéi—-bxa+bxc}
49.Hint: - a-((b+c)x(a+b+7))=[a b+¢ a+b+7]
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. o
SO.Hint : — cos—= 2150

S1.Hint:—a=1

- C_l = (1, 1, 1), takeE = (bIIbZJ b3),§ = (0, 1,"’1)

52.Hint
ab=3
by +by+ by =3
53. Hint : — direction cosine of line cosa, cosf, cosy are % , % , % .
cos’a + cos’f + cos’y = 1
54.Hint : — angle between b and T is @

[bx ¢} =15
= b} |¢[sina = V15

- g =— p=1 -
55.Hint : — a-—m(B,O,l) , b 7(2,3, 6)

~ _ 94041 _ X f4+9+36_
la = 10 =1, lbl_ 45 =1

—_ ¥ 1
a-b-Tl_o(smné)—o

— take A, B, C and D position vectorsared , b, ¢ and 0.

- b6, Hint :
AB-CD+BC-AD+CA-BD
2a b 0
57.Hint:—V=|0 25 ¢
a 0 72¢
58.Hint : — AB = 2T+ 4] — 5k




AD =T+ 2] + 3k is sides of rhombus.
«. diagonals AC = Z§ +AD »ABD = AD + AB
59.Hint: —  the angle between X andX—axesis a =§ ~Cosa = ;
cos?a + cos®f + cos?y =1
7i+ cos?f +cos’y =1
- cos?f + costy = %
60.Hint : — Aisorigion B =a, C =2&+38andD=§
- area of ABCD
= 4 |4B x 4D}
61. Hint : — |20 x 37| = 1 = 6|u]|P||sin8] =1
62.Hint : — X = (3, 4)is perpendicular with ¥ = (y,,¥;) .
x-y=0 ~3y;+4y,=0 "'J’2=—fiJ’1
Fl=1 ~y’+y’=1
63.Hint: — 5%~ 3'5 =W
5(ma + 2nb) — 3(—2n@ + 3mb) = 4a - 2b

64. Hint : — |a + 5| =(a+b)-(a+b)

65. Hint : — |a+b| < |a—b|
~l|a+ b2 <|@—bj® ~cos8 <0
~ the angle between @ and b is obtuse
66. Hint : — the angle between @ and b is acute

~@ b>0"
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22(1+m)+2m?+3m>0
22mf+5m+2>0
~2m+1(m+2)>0
67. Hint : — the angle between @ and bis obtusea-b < 0
next—6cx—12<90
68.Hint : — takeany X, V,7.

69. Hint : — tanf .

gxb| _ |aj|blsing _
g-b |al 1B} cos @

70. Hint : — A, B, and C position vectors are(10,3}, (12, ~5)
(a,11)
~AB = (2,—8) AC = (a—10,8)
A, Band C are coplanar then AB and AC are coplanar.
71.Hint:— a-d=01[b ¢ d]=0
~ d is coplanar with b and € and perpendicular witha .

- d is perpendicular as well as unitwith b X Cand a@ .

axpxo

~d =t X

72. Hint @ its clear.

74.Hint: — ax(bxé)== (B+8)

2@ Ob-(a-b)e=75 (5+0)
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NHef=—a feh=—k
tere=7 T V2

75.Hint : — @is b and € are perpendicular.
b and ¢ are perpendicular b X ¢
76. Hint : — B position vectoris ¥ .
P(a) is division point of AB from Aintheratio2: 3.

2z +3{a+2b)
2+3

a=
77.Hint : — OAB for taking 0, A and B position vectors are0, 2T

and 2] thenC and D position vectorsare T and] AB = ~21+]=(~2,1) BC=1-
2] =(1,-2)

g




ANSWER KEY:

1-(d) 31-{a) | 61-(b)
2- (¢) 32-(d) 62- {b)
3-{d) 33-(a) 63- (a)
4- (d) 34-(b) | 64-(a)
5- (a) 35-{a) 65- {c)
6- {d) 36- {¢) | 66-(b)
7- (a) 37- {a) 67- (d)
8- {d) 38- (a) 68- {c)
9- {c) 39-(b) | 69-(a)
10- () 40- (c) 70- (c)
11- (a) 41- (a) 71- (a)
12- (b} 42-(b) | 72-{a)
13- (d) 43-{a) | 73-(b)
14- {d) 44- (d) 74- (b}
15- {b) 45- (c) 75- (b)
16- {b) 46- {c) 76- {b)
17- (a) a7-(b) | 77-(d)
18- {c) 48- (b)
19- {d) 49- (a)
20- {b) 50- (¢}
21- (d) 51- (a)
22- (a) 52-{c)
23-{c) 53- (d)
24- (d) 54- (d)
27- (a) 55- {d)
26- () 56- (b)
27-(a) 57- (c)
28- (d) 58- (a}
25- (a} 59- {d)
30- {a) 60- (c)

¢




Unit No. - 14

Statistics and Probability
Important Points

(1) Mean : Ungrouped Data :

A X
(i) o (Direct method)

2di
(ii)y X?A? — where di = xi — A (Short cut Method)

. Discrete data :

w2 fixi ]
(i) X7 . (Direct method)
? fidi
(ii)y X?A7? where di = xi — A (Short cut Method)

. Continuous data :

2 fixi

(i) X7 (Direct method)

? fidi ? C where di ? Xi? A

(i) x?A? (Short cut Method)

(2) Median : Ungrouped data :
n?l

MH M? th observation (n odd)

N (n th observationj + ((n +1] th observation}
(“) M= 2 2

neven
> (n even)

. Discrete data :
n?l

i) M? th observation

. Continuous data :

oo

"2 h
f

(i) M2L? 2C




Where L = Lower boundary point of median class
f = frequency of median class
F = c.f. of class preceeding to median class
C = class length of median class
(3) Range:
Range R = Maximum value of observation — Minimum value of observation
(4) Average deviation from mean :

(i) Ungrouped data 8X = w
fIx,—M
(ii) Discrete (continuous) data 5%;%
21 -M]|

(5) Average deviation from M =

9.2
(1) Standard deviation :
. Ungrouped Data :

/ fz
(i) S? oa+ (Direct method)

P 2
(iv) =\/ zn‘ —(%) where di = xi — A (Short cut Method)
. Discrete Data :

f, (% %)’

(i) S-= (Direct method)

2 2
(i) S =\/zf‘d‘ —(zf‘d‘) where di = xi — A (Short cut Method)

>
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. Continuous data :

>, (% -X)’

i S-= (Direct method)

fd.2 fd \’ . Xi—A
(i) :\/Z r']d' —(Zn'd'] xC where dI=XIT (Short cut Method)

(7) Variance : Variance = s2
(8) Coefficient of Variation (C.V.)
(9) Smaller value of C.V. ? That group is stable (consistent)
Larger value of C.V. ? That group shows more variation
9.3
(10)y=ax+b? y?ax?b
(1) y=ax+b? Sy = | &[Sy
(12) Correct X x, = nX — (sum of incorrect observations) + (sum of correct observation)

(13) Correct > x,*> =n(S*+x*)— (sum of squares of incorrect observation) + (sum of squares of
correct observation)

n? 21
. 2 _ .
(14) For1, 2,3, .......... n variance S¢ = 1
n2 21
(15) For 2, 4, 6, .......... 2n variance S2 = 3
n2 21
(16) For 1, 3, 5, .......... (2n - 1) variance S = 3
CV.of1,2 3 is 2 = 1hnel
Mofl,2 3 ... nls—?,n?1
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(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

Question Bank

The median of a set of 7 distinct observations is 10.5 If each of the last 3 observation of the
set is increased by 3 then the median of the new set =

(@) in decreased by 2 (b) is two times the original median
(c) remain the same as that of the original set (d) is increased by 2

The value of the variable of the given data for which the number of observations with values
less than it and grater than it are equal is

(a) mean (b) median (c) mode (d) range

The daily pocket expanses of 8 student are ~ 20, 17, 8, 15, 22, 9, 10, 14 the median of the
data is ~

(@) 14.5 (b) 14 (c) 15 (d) 15.5
The median of first n + 3 natural number is

n?4 ! n?4 n-1 g n?3
@ > (b) © — (d) p

The marks for passing in the examination in a subject is 33.4 out of 9 students who appeared
at the examination have failed and the marks of remaining student are 78, 40, 97, 65, 50. The
median of the datais _________ marks.

(a) 40 (b) 64.5 (c) 50 (d) 55.5

If the median of the observations X, 1, 1, 1, 1, 1, X (x> 0) is 10 value of x is
52 3 7 4 8

(@) 30 (b) 20 (c) 50 (d) 40

For the data 3, 3, 3, 3, 3 which of the following is true ?

() M > 8x (b) &M = &% (C) &M <dx (d) sM+ox=6

The sum of 10 observation is 150 and the sum of their squares is 2700. The standared deviation
IS

(a) 3J5 (b) 5v/3 (c) 15 (d) 5
The standard deviation and coefficient of variation of 7, 7, 7, 7, 7 is
(@0o0,7 (b) 7,0 (7,7 (d)o,0
(10) If n =10, X =12 and ?xi2 = 1530 the value of coefficient of variation is
(@) 25% (b) 20% (c) 30% (d) 40%
(11) If xandy are related as 4x — 3y = 10 and the mean deviation of x is 10 then the mean deviation
of yis
(@) 13 (b) 12.3 (c) 13.3 (d) 135
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10 10
(12) Foradata 7 (xi ?15) 20 and ? (xi ?15)? ? 160. Then coefficient of variation =

i?71 i?71
(@) 26.6 (b) 25.6 (c) 26.5 (d) 25.6
(13) The range of set of 15 observations is 0 then its variance is
(a) 8.25 (b) V15 (c) 2.85 (d) 0

(14) Observations for variable x are 2, 5, 14 and the observations for variabley are 7, 5, 9 then which
of the following is true ?

(@) CVvx>CVy (b) CVx < CVy (c) Cvx=CVy (d) Cvx ? CVy
2 xi2 |
(15) If n = 100, X = 3 and S? = 11 then s
2 Xl
(a) 10 (b) 22 (c) 6.66 (d) 2000

(16) The median of the following incomplete frequency distribution is 4
xi |1 |2 |3 |4 |5
f 12 [3 [4]|1 |-
The frequency of 5 is

(@9 (b) 10 (c) 5 (d) 8

(17) Let X1, X, X3 veveurae X, be n observations such that ?xi2 = 200 and ?xi = 60 then a possible
value of n among the following is
(a) 16 (b) 19 (c) 18 (d) 10

(18) The standard deviation for the scores 1, 2, 3, 4, 5, 6 and 7 is 2 then the standard deviation of
13, 24, 35, 46, 57, 68 and 79 is________

(a) 2 (b) 22 () 11 (d) 23

(19) The sum of the squares of deviation for 10 observations taken from their mean 30 is 90. The
coefficient of variation is

(@) 20% (b) 10% (c) 11% (d) 12%
(20) If the mean and standard deviation of x is b and a respectively then the standard deviation of

X?b i

a
1 b) = b d) ab

@ (b) b () : (d) a
(21) The mean and standard deviation of x is 40 and 4 respectively the mean and standard deviation

of X240 is

4
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@ 1,0 () 1,1 (©) 0, 1 do, -1

(22) If xand y are related as 2x + 5y = 15 and mean deviation of y about mean is 10 then the mean
deviation of x about mean is

(@) 25 (b) 50 (c) 20 (d) 25
(23) If the variance of x is 4 then the variance of 3 + 5x is
(a) 100 (b) 103 (c) 20 (d) 23
(24) Given the observation 5, 9, 13, 17, 25 the mean deviation about the median is
(@ 5.5 (b) 5.8 (c) 13 (d) 5.6
(25) If coefficient of variation = 70 and mean =10 then variance is
(@) 49 (b) 7 (c) 100 (d) 80
(26) The avarage of n numbers yq, ys .......... Yn Is M. If y,, is replaced by y' then the new avarage
s
? A ? A ? 2V
(a)M.Z]n.y (b)(n.l)nM.y © nM.ry]/n.y (@) My, +y
(27) The mean of the seriesa, a+d, a + 2d .......... a+(2n+ 1dis
(8) a? H 2”2?1kd a+m+1d (©Qa+@n+Dd (d) a+(2”2_1)d

. . 5 3
(28) If a variable takes discrete values x + 2, X ? > X ? > X=3,X=-2,x+3, Xx+5 x+4,

(x > 0) then the median is
3 1 1
?— + 2 ?= d x?—
@ x 2 (b) X ©) x?7 (d) x? 3

(29) If the mean of numbers 20 + x, 24 + X, 82 + x, 100 + x, 149 + x is 75 then the mean of
130 + X, 126 + X, 68 + X, 50 + x and 1 + X is

(@) 75 (b) 76 () 73 (d) 70

(30) The mean of the numbers a, b, 8, 5, 10 is 6 and the variance is 6.80 then which one of following
gives possible values of a and b ?

@a=3b=4 (b)a=0,b=7 (c)a=5b=2 (da=1Db=6

(31) The A.M. of a 50 set of numbers is 38. If two numbers of the set namely 55 and 45 are discarded
the A.M. of the remaining set of numbers is

(a) 38.5 (b) 37.5 (c) 36.5 (d) 38
(32) The average weight of students in a class of 35 students is 40 kg If the weight of the teacher

1
be included the average rises by o kg the weight of the teacher is
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(a) 40.5 kg (b) 50 kg (c) 41 kg (d) 58 kg
(33) If the mean of the distribution is 2.6 then the value of y is

Variable xi 11 2| 3| 4 5
Frequency fiofx | 4 | 5| y| 1 | 2
(@) 24 (b) 13 (c) 8 (d) 3
(34) If the mean of the set of numbers X1, X, .......... X IS X then the mean of the numbers xi + 2i,
1?2i1?nis
(@ x?2n (b)y x?n?1 (c) x?2 (d) X ?n

(35) The arithmetic mean of 7 consecutive integers starting with a is m then the arithmetic mean
of 11 consecutive integers starting with a + 2 is

(@) 2a (b) 2m (c)a+4 dm+4

(36) The A.M. of 9 terms is 15. If one more term is added to this series then the A.M. becomes
16. The value of added term is

(@) 30 (b) 27 (c) 25 (d) 23

(37) If the mean deviation about the median of the observations a, 2a, .......... , 50a is 50 then
la|=
(a) 2 (b) 3 (c) 4 (d) 5

(38) If standard deviation of 3xi — 2 is 8 then variance of %xi IS

144 81 16 4
@ g1 ®) T4 © o @ 5
(39) If mean of logx, log2x, log8, log4x, log4, logx is log 8 then x = ________ (where x > 0)
@ 4 (b) 2 (c) 8 (d) 16
(40) Mean of x, y, zand y, z, r is equal then which of following is true ?
@x=y=1z b)y=z=r ©y=1z (dx=r

1 1
(41) If the mean of x and M is m then mean of x3 and NG IS

8m?3-6m 8m3 ? 3m 3m? 2 8m 3m? 2 8m
@ = 0= O @
(42) If mean of first n odd natural Integer is n then n is
(a) 2 (b) 3
(c) 1 (d) any natural integer
£ 250 2
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(43) If L=445, N=50, F=15f=5and C = 10 then median of datais

(a) 84.5 (b) 74.5 (c) 64.5 (d) 54.5
(44) If ?xi2 = 10000, ?xi = 400 and C.V. = 50% then value of n is
(@5 (b) 40 (c) 20 (d) 25

(45) Mean of n observations is m and sum of n — 3 observations is b then mean of remaining 3
observations is

nm ?b nm ?b

@ nm+b (b) 3 (©) (dnm-D
(46) Mean deviation of 12, 3, 18, 17, 4,9, 17, 19, 20, 15, 8, 17,2,3,16,11,3,1,0,5is

(@) 10 (b) 6.2 (c) 5.6 (d) None of the above
(47) Standard deviation of - 1, -2, -3,-4,-5, -6, -7 is

(a) - 4 (b) 4 (c) 2 (d) -2

10 10 5 o

(48) If i?)l(m ?8)?9 and i?>1(XI ?8) ? 45 then standard deviation of X1, Xp, X3 .......... X10

S

() 19.2 (b) 12.92 (c) 1.82 (d) 1.92

(49) Mean of following frequency distribution is 9.3 then K is
xi|] 4| 6| 7| K| 12| 14
fil] 5 6] 8| 10 2| 9

(@ 11 (b) 12 (c) 10 (d) 13
(50) Mean of sequence 1, 2, 4, 8, 16 .......... 2n-1s
2N 21 2?1921 2N 21 2" 21
(&) — (b) ——7 (© — @ 7
(51) Standard deviation of two observations is 3.5, one observation is 3 then second observation
S
(@9 (b) 10 (c) 7 d) 3
n
(52) For observations Xq, Xp, .......... Xn» Q (xi 2 4) 2100 and ? (xi ? 6) ?140 thenn =
i?1 1?1
and X =
(@ 3, 20 (b) 20, 3 (1, 20 (d) 20, 1
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(53) If frequencys nCq, NCy .......... nC,, are respectively of 1,2, 3 .......... n then mean of 1, 2, 3,

.......... nis
n.2n?l 3n(n ? 1) n. 2" (n?1)(2n ?1)
(a) PIEIE (b) 20n21) ©) Sn57 (d) 5
(54) Variance of 1, 3,5, 7 .......... (4n +1)is

2n (2n ?1 n?1 2 4 21
a)—ﬂig——l m)Jéaf;% @)%W/”g?lcnnom)—ﬂg%—l

(55) In an experiment with 10 observations on x the following results were available ?xi2 = 2830,
?xi = 170 on observation that was 20 way found to be wrong and was replaced by the correct
value of 30 then the corrected variance is

@ 7 (b) 10 ©) 9 (d) 8

(56) In a series of 2m observations half of them equal to b and remaining half equal to — b. If the
standard deviation of the observations is 3 then | b | =

J3 1
(@3 (0) V3 © - - (@
(57) If for a slightly assymetric distribution, mean and median are 20 and 21 respectively. What is
its mode
(@) 24.5 (b) 23.5 (c) 24 (d) 23
(58) Suppose a population Ahas 50 observations 101, 102, .......... 150 and another population B has
50 observations 201, 202, .......... 250. If V 5 and Vg represent the variance of the two populations
. VA .
respectively then y, "~ is
B
1 by 2 3 Q2
(@) (b) - © 5 @

(59) The average marks of boys in a class is 50 and that of girls is 40. The average marks of boys
and girls combined is 48. The percentage of boys in the class is

(@ 75 (b) 80 (c) 60 (d) 55
(60) The median of following distribution is
Class 0-4] 4-8 8-14 12-16|16-20 20-24
Frequency f 8 12 3 25 13 7
(@ 11 (b) 13.76 (c) 12 (d) 9.5
£ 252 2
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(61) The mean of five observations is 4.4 and variance is 8.24 among five three observations are
1, 2, 6 then remaining observatiosn are

(@) 5, 10 (b) 4, 9 () 3, 10 (d) 5, 8

(62) The mean and S.D. of 100 observations were found to be 20 and 3 respectively. Later it was
discovered that three observations 21, 21, 18 was wrongly taken. Then the mean and S.D. of
remaining observations are

(a) 20, 3.036 (b) 20, 2.964 (C) 19, 3.036 (c) 19, 2.964
(63) Find mean and S.D. from given data
Class 33-35| 36-38(39-41| 4244 45-47
Frequency f 17 19 23 21 20
(@) 40.24, 4.20 (b) 40.24, 4.10 (c) 4.5, 40.20 (d) 40.24, 4.30
(64) Find average deviation from median for given frequency distributions
Class 0-10 10-20 PO-30 [30-40 ©¥0-50 |50-60

Frequency f 6 7 15 16 4 2
(@) 10.16 (b) 16.10 (c) 10.10 (d) 16.16
(65) For observations Xq, Xp, .......... Xp. If 21%+1°=0 and D" (% —1)" =5n then standard deviation
i1 i=1
of the data is
(a) V3 (b) V5 d) V2 (d) V10
(66) Let r be the range and 2 ? . Q (xi ? )2 be the variance of a set of observations x1, X,
i?1
.......... Xpthen____
n n n n
a) S 7 b) S?2r C) S? dS?r
()s.r/m?1 (b) ,/n?l € s o1 (d) ,/n?l
(67) If the mean deviation of the number 1, 1 +d, 1 + 2d, .......... 1 + 50d. from their mean is 260
then d is
(@) 20.5 (b) 20.3 (c) 20.4 (d) 10.4
(68) Suppose value taken by a variable y are such that p ? yi ? q where yi denotes the value of y
in the it case fori =1, 2, .......... n then
2
(a) pT ?dvar(y) (b) (@—p)? ? var(y) (c) p?var(y) 2q  (d) p? ? var (y) ? g
£ 253 )




(69) Inany discrete series (when all values are not same) the relationship between M.D. about mean
and S.D. is

(a) M.D. = S.D. (b) M.D. ? S.D. () M.D. < S.D. (d) M.D. ? S.D.

(70) Astudent obtain 75%, 80% and 85% in three subjects. If the marks of another subject are added
then his average cannot be less then
(a) 60% (b) 65% (c) 80% (d) 90%
(71) The weighted mean of first n. natural numbers whose weights are equal to the squares of
corresponding numbers is
n?1 X 3n(n ?1) (n?1) (2n ?1) n(n ?1)
(72) For adata there are 34 observations in which first n observations are a — d, second n observation

. : 4
are a and last n observations are a + d and there variance is - then |d|=

3
2 3
(@)1 (b) y2 (c) \/g (d) \/;
(73) If ais any real number then 2(xi - X)2 ____ ?(xi — a)?
(a) > (b) ? (c) = (d)?

(74) Standard deviation of four consecutive numbers which are in arithmetic series is /5 then
common disfference of this series is
(a) ?/5 (b) 2 24/5 (c) + 2 d) 2?2

(75) Observations for a group, sum of square of observations form mean is 521 and variance is 52.1
then number of observations are
(@) 10 (b) 100 (c) 101 (d) 11

(76) If mean of observations X1, Xp, X3 and x4 is X and difference of first three observations with
respect to X is respectively — 1, — 3, — 5 then difference of fourth observation with respect

to X is
(@ 8 (b) 9 (c) 10 (d) 11
(77) For 100 observations ?(xi — 30) = 0 and ?(xi — 30)2 = 10000 then C.V. (coefficient of variance)
s — %
(@) 10 (b) 100 (c) 20 (d) 30




10.

11.

12.
13.

14.
15.

16.

(b)

(@)

(@)

(@)
(d)

(b)

(a)
(d)

(@)
()

(a)
(d)

()

(@)

Hints

n+1
M = — = 4th observation

By definition

th
(;thobeservation] +H2+1j obeservatio
M =

|

2

n+4 . .
M = - observation

M = 5th observation
Marks of four students 40, 50, 64, 78, 97.

Assendin rdrfzzfﬁzx median =
ssending orde 87'52'3'2’ edian =

observation = 40

by defination

All observations are equal
Sothat x =M =3 gm=§x =0

\/inz (in]z
s = -| ==
n n

All observations are equal so thats = 0

S
C.V.:§><100=0

by defination
Range=R=0.. -S=0 $2=0

>Xi? S
s = , — (x)? and C. V. = = x 100

>Xi = nyx and Z(xi)2 =n (s2 + x?)
>x? 20

" 3xi = 3 = 6.66
n+1
M = = 10th observation
10+x+1
T:lO: 11 +x=20 = 3x=9

£ 255 M

2

1 th
] observation = 5th

N—



17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

(b)

(b)
(b)

(@)
()

(@)

(@)
(d)

(@)

()

(@)

(d)

32 -2 -\ 2
Xi© Y xi _(Zm] >0 200 S 36?0
n n n n n
= n > 18 .. n possible is 19
yi = 11x; + 2
Sy = 11S,
n=10 x =30 Z (xi—x)=90

> (xi — X)? S
S = f&c.v.:;xloo

_x b 1 _9
y—g—ngy—gSX—g—l
X 1 4
y:Z—10:>Sy:ZSx:Z:1
15 5

2x+5y—15:>x—?—§y
__|=9| —
8x:‘7 dy
y=3+5x = 152 =(5)2 S% = 25 x 4 = 100
n+1 .
M:T:G}rd observation = 13
2 |xi — M|
M= ——
n

CV.=70x =10
S S
= x100=70 = — x 100 =70
X 10
= 52 = 49
New Xyi = ny — (deleted observation) + (added observation)
=nm-yn+y
New Zyi  nM -y, +y'
n

New Mean =

Number of terms = 2n + 2

2n + 2
in:( > )

i (2n+1)d
X="p ~3 2

Arrange observations as assending order
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M 5 = ;
20+X+24+x+82+ x+100+x +149 + x
29. (@) 75 = 5
3715=375+5x=>x=0
130 +126 + 68 + 50 + 1
New Mean = 5 =75 (x =0)
a+b+8+5+10
30. (a) 5 =6, a+b=7 (1)
xi?
IXi2 = 2a2 - 4a + 238 2 = -
2a* — 4a + 238
6.8 = +
5
—a’-7a+12=0a=3b=4
2XI )
31. (b) o T 38 = ZXI = 1900
New Xxi = 1900 — 55 — 44 = 1800 n = 48
New Xxi 1800
New Mean = = =375
48
32. (d) Suppose weight of teacher is w
1 35x40+40 _
.40+§— 3511 — W = 58
" fixi
i-1 4+10+3y+4+10
33. (¢) Mean = 3 fi = 26= 12+y
i=1
=04y =32=y=38
34. (b) Xxi =nx
S (xi+2) 3 xi+2%i
Mean of xi + 2i = i=t = i-1 =
n n
L 257 »
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x—3x—§x—2x—§x+2x+3x+4x+5n:8

2

3
_ 4" observation+5" observation X — > +X+2

+1
XTg
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n(n+1)

nx + 2

B 2 _=x+(M+1)
n
a+(@+1)+...+(a+6)
35 (d) m = 7 :a+3
(@+2)+@+3)+...(a+12) 1la+77
New Mean = o _ - 947

=(@+3)+4=m+4

36. (c) Sum of first 9 terms = 15 x 9 = 135
Sum of first 10 terms = 16 x 10 = 160
Added term = 160 — 135 = 25

37. (@ b5xi+2=yi

_io 2
"X =% 75
1Y 4
2y = 2y = | = 2y = —
Sy ZO,SX (5]’Sy S
_ |2
X =45
i 2 2 Vi 4
38. (a) yi:3xi—2:>xi:y§+§:§xi:>7y+§
—8SD of 2xizgx =0
sy = --03X|— ><9_9
Variance of 2xi = s?x = 4
ariance of 2xi = s% = 77
_ logx +1log2x + log8 + log4x + logx + log4
39. (b) Mean = -
log256x*
logs = gT = log,® = log 256x*
:>24:X4:>X:2
X+Y+1z
40. (d) MeanOnyz:T
Yy+Z+r
Menaofer:T X =T
£ 258 2




41.

42.

43.

44,

45.

46.

47.
48.

(@)

(d)

()

()

(b)

(b)

()
(d)

3 (s3]

3Xi =nx thenn = x
1+3+5+... +(2n-1) = n.n =n2
true foralln e N

3
M=L+ \2 X C

TXi’ . _,/10000n — 160000

n n

S
;><100=50 =n=20

n n-3
in:nm;xi:b

i=1 i

Mean of remaining 3 observation

X |xi x|

XXi— x| =124 . M n

n® -1
12
Suppose xi — 8 =i

S =

10 10
Zl yizg&; yi2 = 45
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49.

50.

5l.

52.

53.
54.

55.

56.

(@)

(@)

(b)

(d)

(@)
(d)

()

(@)

45 (9 369
SD.ofyy Yy Y0 = B_(Bj =1 100 - J/3.69 =1.92

- S.D. of X; — 8, Xy = 8, ... Xg0 — 8 i5 1.92

s S.D.of Xg Xp e X10 15 1.92
>fixi .

X =" (n = 40 Zfixi = 262 + 10k)

14242244270 21

* = n "~ n
X, + X X —X

2: 1 2 — 1 2

S > =S >

Zl (xi + 4) = 100 = Zl xi +4n =100 (1)

Zl (xi + 6) = 140 = Zl Xi +6n =140 (2)

_ i 20
by equtingeq (1) & (2)n=20 . x =— =47 =1
n 20
~_"C,+2"C,+3'Cy+...+n"C,  n2""
X = "C,+"C, +...4"C, T2 -1
yi =2xi -1
2
. . -1
Varianceof 1.2 .3 ......... mis = il
12
2 —
. 82y = 482X = s2y = 4, take m=2n + 1
2n+1°-1 4n(n+1
- variance of 135 ........ (4n + 1) =s2, = ( y-1_dn(n+d)
y 3 3
T2 = 2830 =xi = 170

addition of Zxi is Xx;” = 170 + 10 = 180
addition of =xi? is £x;"2 = 900 — 400 = 500

@ X (I ©_3330_(180) _,
oo n 10 10

bm —bm
Mean x = om =0




S7.

58.

59.

60.

61.

62.

63.

T (xi — X)?
5.D == =16l

(d) Mode + 2 (Mean) = 3 (Median)

V
(a) definitoaion V = Vg = V—: =1

X
(b) suppose no of boys is x and no of girls is y then 50x + 40y =48 (X + y) = ;

X
X+Yy

_4
= ~ 5

4
x 100 = — x 100 = 80%

Percentage of girls =

X+Yy 5
"_F

(b) M:L+2]c X C

A
(b) s?= - x = 4s2 =520

1+4+36+a’>+Db’
- 5.20 = c - 42 = a2 + b2 =65
1+2+6+a+b

5 =4=b=11-a
La=4b=7

(c) x; = ng = 2000 (n = 100)

Xx; = 2000 - 21 - 21 - 18 = 1940

gz 2K 190y e = 97)
X n' 97
¥x2 = n (52 +x2) 100 (9 + 400) = 40900
¥x2 = 40900 — 441 — 441 — 324 = 39694
¥ —\2 39694
sZ:ZT-(x) :T-(zo)Zzg.z
(b) n =100, =fidi = 8, =fidi? = 188
sfidi
x =A+ X C

8
=40 + 755 x 3 =40 - 24
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64.

65.

66.

67.

68.

(@)

(b)

(@)

()

(b)

. N
= \/Z fidi _(Zfldlj xc=2410
n n
n
(Z_F) fi [xi — m|
M=L+ xc and sM= " ——
f
n
5:25, L=20,f=15 F=13,¢=10

inz =6n & ZXI =n

-

X, —X <X, =X <Fo X, —X < T

> (xi — X)?

<r2+r2+

1

n
L— )2 < ——r2 —
. 1 Z (X=X < qre=s8<r.0

n—

:(Xl_)_()2 +()(2—)_()2 + ... +(X
........ + 12 (n times)

n

X
>—<:L:1+25d,)—<:T26:1+25d

n

~ Np < ny
similarly —q

> %= _§ [aerd)-@+250)

r=0 n

lyi—yl <@-p) = (vi-7) < (q-p)?

Z(yi-y)
n

< (@-p)? = (q - p)> < (variance )

£ 262 2
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(d) By definiation (SD)2 — (MD)2 = 42>
= S.D. > M.D.
(a) total marks of 3 subject = 240
at least average marks of > 240 marks out of 400

240
- at least average marks = 0 0% (Marks of fourth sub. = 0)

2n3 3n(n+1)
-2 (2n+1)
(b) > x = 3na, zxi2 =n [3a2 + 2d¢]

X (fo]z_ n(3a* + 2d?) (3na)2
U B 3n ~ 3n

(b) Mix Mean =

s2 =

d2=2 = |d|= \/?

(d) Here X(x -%)’— T (x, — a)2 - n (x2 - 2ax + a?)
=-n(x-a?<0
A (xi—x)? < T(xi—a)?

(c) Ix =4a, Yx? = 4a + 2002

@2 o 2 (&T

n n
—\2
X, — X
(a) SZ:ﬁ —~ n=10
n
(b) Herex; - x=-1x2-x=-3%-x=-5

now Z(Xi —§)=0

= (% —-X)+ (X, -X) + (X, —=X) + (X, -X) =0

X=X =9
() X(x —30)—0 30
Z(X| X)? 10000 B
V" n "V 10 ~V1200=10
CV— 100 = — =
M 50><1OO 20%
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Answer

(1) ()
&) @
(15) (c)
(22) (a)
(29) (a)
(36) ()
(43) ()
(50) (a)
(57) (d)
(64) (a)
(71) (b)

(2) (b)
(9) (d
(16) (a)
(23) (@
(30) (a)
(37) @
(44) (c)
(51) (b)
(58) (a)
(65) (b)
(72) (b)

@) @
(10) (a)
(17) (b)
(24) (d)
(31) (b)
(38) (a)
(45) (b)
(52) (d)
(59) (b)
(66) (a)
(73) (d)

(4) (@
(11) (c)
(18) (b)
(25) (@)
(32) (d)
(39) (b)
(46) (b)
(53) (@
(60) (b)
(67) (c)
(74) (c)

®) @
(12) (a)
(19) (b)
(26) (c)
(33) (¢)
(40) (d)
(47) (c)
(54) (d)
(61) (b)
(68) (b)
(75) (@)

(6) (d)
(13) (d)
(20) (a)
(27) (@)
(34) (b)
(41) (a)
(48) (d)
(55) ()
(62) (c)
(69) (d)
(76) (b)

(7) (b)
(14) (@)
(21) (c)
(28) (d)
(35) (d)
(42) (d)
(49) (a)
(56) (a)
(63) (b)
(70) (a)
(77) (c)




QUESTION BANK

3 dice are tossed. Find the probability that the sum of the integers is 9.

27 25 21 15
(@) & () &= © & @) &
There are 4 addressed covers and 4 letters. If 4 letters are put in 4 covers randomly
then the probability that not more than one letter is put in proper cover is___

15 7 17 7
@ >, () 22 © > @ =
A box contains 4 Red and 3 White balls. Every time one ball is drawn randomly and
is placed back along with two more balls of opposite colour. What is the probability
that among first 3 trials in first two one get red colour ball and in 3rd he get white
ball.

8 16 16
@) 7 (b) 99 (©) 231 (d) None
A, B and C can solve 50%, 60% and 70% of the sums from a book. If one sum from
that book is given them to solve then probability that the sum will be solved is--
(@) 0.94 (b) 0.06 (c) 0.47 (d) None
A 2 x 2 determinant is such that all its enteries are 1, -1 or 0. If one determinant
is chosen from such determinants what is the probability that the value of the
determinant is zero ?

3 11 2 25
@ 3 (b) > © 3 @ 51
Three unbiased dice are tossed. Probability that the sum of digits is more than 15
is

1 1 1 5
@ 5 () 35 © = () 108
3 dice are tossed. Find the probability that sum of digits is 14.

21 15 27 16
@ 5= (b) &= ©) & @) &

A random variable takes values 0, 1, 2, 3 ..... with probability proportional to

(x+1) (%)X . Then

@ P(X:O):;—g (0) P(x21)=2
(c) P(X21)=27—5 (d) None
< 265 >
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10.

11.

12.

13.

14.

15.

16.

17.

Using 1, 2, 3, 4, 5, 6 four digit numbers without repetation of any digit are formed.
If one number is taken from these what is the probability that the selected number
is divisible by 4 ?

96 96 84
@ ® Bp, © &P, () None

A team of five person is formed from 8 boys and 5 girls. The probability that the
team contains at least 3 girls is

213
(@) 13p, () 13¢, ©) 13c, (d) 13¢,
A and B throws a dice. The probability that A wing, if he throws a number heigher
than B is

@7 ) 2o © 3 (d) None

A, B, C can hit the target with probability }/ : }/ : % respectively. What is the
probability that exactly two of them can hit the target ?

1 1 1 1
@ 3 (b) 3 © 7 @
a+1 l-a A .
If (Tj and (Tj are probabilities of two mutually exclusive events then the set
of values of a is
(@) -1<a<1 (b) -7<a<5 (c) -1<a<? (d) 4<a<i1

There are two boxes. Box | contains 4 Red and 3 white balls. Box Il contains 5 red
and 2 white balls. Two balls are transferred from Box | to Box Il. One ball is then
drawn from box Il randomly. What is the probability for that ball to be red ?

@ 5 OF= © 2 (d) None

Two numbers a and b are chosen from a set of first 30 natural numbers. The probability
that 42_p2 is divisible by 3 is

9 12 15 47
@ g7 (b) 57 ©) 57 () 57
The probability that a leap year will have 53 Sunday or 53 Monday is

2 3 1

hd > 4 -
(a) 5 (b) 5 © % (d 5

Three identical dice are rolled. The probability that the same number will appear on
each of them is

@ OF= © 51s @ 1

£ 266 2
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18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

The probability of having atleast one tail in 4 throws with a coin is

15 1 1 1
@ 15 (0) 75 © 7 @ 3
A five digit number is chosen at random. The probability that all digits are distinct
and digits at odd places are odd and digits at even places are even is

1 2 1 1
@ 5o (b) =5 © 5 (@ =5
A three digit number which is a multiple of 11 is chosen at random. The probability
the number so chosen is also a multiple of 9 is

(@ % (b) 24 © Hoo @ Hoo

If p and g are chosen from {1, 2, 3, 4, 5, 6, 7, 8, 9, 10} with replacement determine
the probability that the roots of x2 + px + q = 0 are real.

(@) 0.62 (b) 0.61 (c) 0.60 (d) None

10 balls are distributed among three boxes. Probability that the first box will contain
3 balls is

10C, x 2 10C, x 2 10C, . 7C 10P, . 2
@ (b) =2 © 5= @)~
Four numbers are multiplyed together. Probability that the product is divisible by 5
or 10 is

369 324 16 369
@ %25 ®) 525 © 525 @ 1000
There are 100 tickets in a box numbered 00, 01, ...... 99. One ticket is drawn at
random. If Ais the event that sum of the digits of the number is 7 and B is the event
that product of digit is 0.
Then P(A/B) =

2 2 1
@ 13 (0) 79 © 5 (d) None
A dice is rolled three times, the probability of getting a larger number than the
previous number is

@ 5o 0 o © 3 @ 5

Two dice are rolled one after the other. The probability that the number on the first
is smaller than the number on the second is

@ 7 0) /g © % @ %,
A and B are events of same experiments with P(A) = 0.02, P(B) = 0.5
Maximum value of P(A!(1B) =

(@) 0.2 (b) 0.5 (€) 0.1 (d) 0.4

£ 267 X
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28.

29.

30.

31.

32.

33.

34.

35.

Three of the six vertices of a regular hexagon are chosen at random. The probability
that the triangles is equilateral is

@ % 0 % © 1 @ 5

Probability of India winning the one day match against Pakistan is % In a 5 match
series probability of second win of India in 3rd one day match is___

1 1 1 1
@ 3 () 7 © 3 @ 15
From a set of numbers {1, 2, 3, 4, 5, 6, 7, 8, 9}. Three numbers are selected at a
time without repetation. Find the probability that the sum of numbers is equal to 10.

1 1 7

@ 150 (b) 57 © 35 (d) None

If P(B) = %, P (ANBNCY = % P (A'NBNCY = % then P(BNC) =

1 1 1 1
@ 35 () 5 © 15 @ g
Abox contain 4 red and 3 black ball. One ball is taken away from the box. After that

two balls are drawn at random and both found red, what is the probability that the
first ball taken aways was also red ?

2 4 24
@ 3 (b) 7 © 105 (d) None
A, B, C are mutually exclusive events such that

3x+1 1-x 1-2x

P(A) = 3 1 P(B) = Tl P(C) = 2
Then x ¢

12 1 4 11
@ |33 () |3 (©) [0.2] d |33

A die is thrown 3 times and the sum of the thrown numbers is 15. The probability
for which the number 5 appears in first throw is

3 1
@ 1o (b) 35
1 1
© g @ 3
A dice is loaded so that the probability of face i is proportional to 1.1 =1, 2, ....6.

Then the probability of an even number occupy when the dice is rolled is

(@ % () 3 © % @ %
£ 268 X
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36. 12 balls are distributed among three boxes. The probability that the first box contain
3 balls is
10 10 (12] (12]
110( 2 2
@2 ogls) el @l
123 312
2 1
37. Aand B are two independent events. Such that P (A'N\B) = and P(ANBY =
then P (B) =
1 1
= = 4 5
@ % (b) 5 © % @ %
1
38.  Probability that a bomb hitting a bridge is > and 2 direct hits are needed to destroy
it. The least number of bombs required so that the probability of the bridge being
destroyed is greater than 0.9 is
(a) 8 (b) 6 (€5 (d) 9
39.  Anurn contains 2 white and 2 black balls. A ball is drawn at random. If it is white
it is not replaced in to urn, otherwise it is replaced along with another ball of the
same colour. The process is repeated. The probability that the Third ball is black is
2 17
@ 3 (0) 55
© 19, (d) None
40. P(A)=0.6, P(B) =04, P(C)=0.5 P(AyB)=0.8, P(ANC) =0.3,
P(ANBNC) =0.2 and P(AYUBUC) > 0.85
Then range of P(BNC) is
(@) [0.3, 0.4] (b) [0.1, 0.25] (c) [0.2, 0.35] (d) None
41.  If nintegers taken at random are multiplied together, then the probability that the last
digit of the product is 1, 3, 70r 9is
oN 4N _oN 4N
@ o (0) —m— © zm @ ¢
42.  Afair dice is thrown 20 Times. The probability that on the tenth throw the fourth six
appear is
(ZO] 56 7 6
10| 120 x 5 84 x5
a b) ——= 75— C) ——qn d) None
(a) vl (b) 510 (©) 510 (d)
£ 269 X

N/



43.  Acoin is tossed 2n times. The probability that the number of times one get head is
not equal to number of times one gats tail is
2 1 (2n)! _ 1
@ 1-5m 0 2 AT
1_ (2n)! @2n)! 1
© 2 @ (2 2"

44,  There are 20 cards in a box. 10 of which are printed ‘I’ and 10 printed ‘T’. One by
one three cards are drawn without replacement and kept in the same order, the
probability of making the word IIT is

5 1 9 9
@) 35 () 5 © 7o @ 5o

45.  For three events A, B, C
P (exactly one of A or B occur) = p
P (exactly one of B or C occur) = p
P (exactly one of C or D occur) = p

1
And P (all three occur) = p% Where 0 <P < > Then probability of atleast one of
the three occur is
3p+2p° p+3p?
@ — O
p+3p? 3p+2p?
© @ =

46.  Two numbers from S ={1, 2, 3, 4, 5, 6} are selected one by one without replacement.

The probability that minimum of the two numbers is less than 4 is
1 14 4
@ 15 (b) T © % @ ¢

47.  Adice is tossal untill 1 comes. Then the probability that 1 comes in even number

of trials is
5 5 6 1
@ 17 () 5 © 17 @ 5
48.  Out of 3n consecutive integers three are selected at random the probability that
there sum is divisible by 3 is
3n2_n-2 b n2-3n+2
@ Gn-1 @n-2) ®) Gn-1) Gn-2)
3n2-3n+2 | 3n2 -3n+2
©) G2 Gn-3) @) Gn-1) Gn-2)
£ 270 >
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49.

50.

: - 1 -
A and B are independent events. Probability that both A and B occur is 3 Probability

. .3 - :
that neither of them occur is 3 Probability of occurence of A is

3 1 1 2
@ 7 (b) 3 © 7 @ 3
Out of 20 consecutive whole numbers two are chosen at random. Then the probability

that their sum is odd is

@ o ) 19 © 15 O 5

£ 271 M




(1) Dice i) tossed thrice

.n=6°
A = sum of digit is 9
Total no. of triplets = 25

- 25
. Probability = 6_3

(2) 4 letters are inserted in 4 addressed covers
that can be done in 4! ways
So n =4l
let A =0 letter is in proper cover
B = 1 letter is in proper cover
C = 2 letters are in proper cover
D = 3 ie 4 letters are in proper cover

AUBUCUD=U
SoP (AUB)=1-P (CUD)

- P(AUB) = 1-[(PCC)+P(D)]

= 41
—1-L
24
_ 7
24
(3) Use P(ANBNC) =P (A).P(B/C).P (CIANB)
_16
- 99
5 6 7
(4) P@A) = 10" P(B) = 10" P(C)= )
-. P(UAUBUC) =1-P(AUBUC) (A, B, C, are independent events )
=1-P(ANB'MNC"
=1-P(A").P(B).P(C")

L 272 p
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(5)

(6)

=1-(o) (Ho) (}0)

100

a b
d

a, b, ¢, d are selected from {-1, 0, 1}
So each can be selected in 3 way
So Total no. of different determinants.
= 3x3x3x3
=81
Now D =0
-.ad—bc=0
So  ad = 0[5 ways] and bc = 0[5 ways]
or ad = 1[2 ways] and bc = 1[2 ways]
or ad = _1 [2 way] and bc=_1

Let D=

So Total ways = (5x5)+(2x2)+(2x2)
=25+4+4
= 33
. e 33 11
. Required probability = = 81 27

Die is tossed 3 times

So n=6°

A= Sum is more than 15.
Sum can be 16, 17 or 18

Sum  Triplet Total permutation
16 (6, 6, 4) 3

(5, 5, 6) 3
17 (6, 6, 5) 3
18 (6, 6, 6) 1

10
- 10
Probability = 5x6x6
_ 5
108
£ 273 »
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(7) n=6°

Sum =14  Triplet Permutation
(6, 6, 2) 3
(6, 5, 3) 6
(6, 4, 4) 3
(5, 5, 4) 3
Total = 15

. 15
. Probability = 6_3

Note: If three dice are tossed x is the random variable showing sum of digits the x carries
3,4,5 i 16, 17, 18 values.
~Prob_dist of « is

X 3 4lsle |7 |8 9 (10111 1213 A4({15]16 |17 18

1| 316 [10]15 |21 |25 |27 |27 |25 |21 b5 (10 |6 |3 |1
PO=X)7| 3k |63 |6% |63 |6% |68 |6% |6° |62 % 163 |62 o2 |63

X
(8)  Given P(x=x)=K(x+1) (%)

z P(x)=1

1 1
S=14+2=43.|=Z| +.no....
Where + 5+ (5] + a

S:E

= Kxéz:l_
16
k=10
25
6 16

P(x =0) =% [0+1] (%) =52

[P(le):l—P(le):l—m 9}

25 25

L\ 274 p
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16 . .
IO(X=0)=2—5 i) the correct option

(9) 1,2,3,4,5,6 are 6 digits, using these without repeating any, total 6P four digited
numbers can be formed .
So n= 6P4
For a number to be divisible by 4 last two digits must be divisible by 4
Such numbers are 12, 16, 24, 32, 36, 52 and 56, 64
in all they are 8. So such nos. [div. by 4]

=8 x4 x 3=96
prop-2 4
P, 15
(10) (boys) (8) qirls (5)
2 3 =
1 4 =
0 5 =
2ol le/ ) Lols
Jo |+ +
2)13) (1)14 0)(5
Prob =

321

. 3
- [
(11) Favourable outcome are
12,1, 3, 1), (3, 2, (4 1) (4 2) 473
(5. 1), (5.2) (5 3) (5 4), (6), (6.2), (6,3) (6,4) (6.5}

Probability _L
36

(12) Probability that exactly 2 can hit the target
= P(ANBNCY+P(ANB*NC)+P(A'NBNC)
= P(A) . P(B) . P(CY) + P(A) . P(BY) . P(C) + P (AY) . P(B) . P(C)

113,121 111
==+ oS+ 22
234 234 234
1,1 1
==+ =+ =
8 12 24
_3+2+1 21
24 4




(13)

(14)

(15)

osaT*lg:—lsasz (1)
a-9
OsTslz—3sa§1 (2)
og—a;1+—a_9§1:>—lga£1 (3)
From (1), (2)and 3) -1 < a <1
Red White Total
Box | 4 3 7
Box Il 5 2 7

A = Both balls from box | are Red

B =1 ball is Red and 1 is white from Box |
C = Both balls from box | are white

D =1 ball from box Il is Red.

P(D)=P(A) . P(D4) + P(B) . P(Dg) + P(C) . (B4)

4C, 7,3, 5 43 6
- 7C, 9 7C, 9 71C, 4
_ 8
63
2 number from (1, 2, ........ 30) can be chosen

30
in o | =435 ways.

a2 _p2 is divisible by 3 iff.
(i) a and b both are divisible by 3

or (if) a and b both are not divisible by 3.
Among {1, 2, ...... 30} there are 10 numbers which are divisible by 3 and 20 are not.

o )7

= 45 + 190
= 235
- 235
. Probability = 135
_ 47x5
87x5
_ 4
87




(16) Number of days in a leap year = 366.
= (52x7)+2
So there are 52 weeks and 2 more days.
2 extra days can be (MT), (TW), (WT), (TF), (FS), (S Sun), (Sun, M)

P (53 Sunday) = 94, P (53 Mon.) = 24

P (53 Sun. and 53 Mon.)

P (53 Sun. or 53 Mon.)

17) A={11,1), (22 2), (3 3 3) ..., (6, 6, 6)}
6
- P(A) -3

= 6
1

. 1
(18) Considering the event of getting a coin as success P =5 q =5 andn=4

- p(x=1) = 1-P(x=0)

o) 33

- 1-—
16

= e
(19) Total no. = 9x10x10x10x10
. 9 x 10000

3 odd places contains 1
2 even places contains 0,

Which can be done in [5x4x3].[5x4]

Probabilit _ 5x4x3x5x4 _ i
robabIlIty = 9 10x10x10x10 =75
(20) 3 digited numbers which are multiple of 11 are {121 .............. 990)
- n=81

D

)



(21)

(22)

(23)

Among these, nos. divisible by 9 i.e. by 99 are
{198, 297....... 990}

They are 9
T I |
. Probability = 81 - 9
Root of x? + px + q = 0 are real
ie p2-49>0
i.e. p2 >4q
p and g are chosen from {1, 2, 3.......... 10}

Favourables values are 62.

There are 10 balls and 3 boxes each ball has 3 chances

So Total no. of chances =3 x 3 x....ccueen. x 3 [10 times]
- 310

. n= 310

10
Selecting any three and keeping them in first box, first box can be filled in ( 3]

ways. 7 balls are left. They are to keep in 2 boxes which can be done in 27 ways

10
( ]x 27
So Prob = \ 3
310
Last digits in four numbers can be 10x 10x10x 10 = 10*
Numbers not divisible by 5 or 10 = g4

4
8
So Probability that the product divisible by 5 or 10 = 1—10—4

I
T
VR
o
N—




(24)

U ={00, 01, .......... 99}

A : Sum of digit =7

A = {07, 16, 25, 34, 43, 52, 61, 70}

B : product = 0

B = {01 to 09, 10, 20 ....... 90}, {n(B) = 19}
- AnB = {07, 70}

P(ANB)
. P(AIB)=——~—
(A/B) P(B)
-2
~ 19
(25) n=6°
= 216
A = Event getting a larger no. then previous
a < b < c Ways
1 2 {3, 4, 5, 6} 4
1 3 {4, 5, 6} 3
1 4 {5, 6} 2
1 5 {6} 1
2 3 {4, 5, 6} 3
2 4 {5, 6} 2
2 5 {6} 1
3 4 {5, 6} 2
3 5 {6} 1
4 5 {6} 1
20
20 5
Probability ~5x6x6 Y,
15 5
(26) Pro.= 36 =1
(27) P(A') =0.8, P (B) = 0.5, P(B) < P(A}
P(A'MB) is Maximum when B = Al
Maximum Value = P(B) = 0.5
0 20
n= =
(28) 3

r =
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1 1
(29) P[Al'Ag'A?,] + P[Al' A, . A3]
3 3
1 1 1
™
(30)
Faviouable pairs are {1, 2, 7},{1, 3, 6},{1, 4, 5},{2, 3, 5}

9
. r=4 and n:(gj

31 (Alnench n (anenct) =@
pialnencly u (anencl =pnch
Ppalnench + panesncl) =P (B)-P(ANB)

(32) Use Baye’s rule
(33) OSP(A)§1:>—%§><£§ (1)
O<P(B)<l=-3<x<1 (2)
OSP(C)Sl:—%SxS% ©)
OSP(A)+P(B)+P(C)£1:>%§><§4 (4)
So from (1), (2), (3) and (4)
o<t
3 2

(34) Sum of the numbers on three dice = 15
Such triplets are
(3, 6, 6)
(4, 5, 6) (4, 6, 5)
(5, 5, 5), (5, 6, 4), (5, 4, 6)
(6, 3, 6), (6, 6, 3), (6, 4,5), (6,5, 4)
Among them 5 are at first place = 3

Probability = %
(35) U=4{123456} £ 280 »
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(36)

(37)

P(i) g i; i=1t06

2P3) =1
s ki =1
ki =1
=k(2) =1
1
=Kk = o1
A ={2, 4, 6}
(A) =P{2} + P{4} + P{6}
= 2k + 4k + 6k
= 12k
_12_4
T2 7
- W VP a,, are balls.
each ball can be placed in any one of 3 boxes.
Son =3 x3x cviinnn. X 3
- gl2

no. of ways that 3 ball out of 12 can be put on 1% box

12
-3
Remaining 9 balls can be distributed in remaining 2 boxes in

2 X 2 X ><29T:29W8.y
So that can be done in

12 9

10
Prb—@2
ob. = ==

Let P(A)=xandP (B)=y

2
1-X)y =2 —Xy=—
(1-x)y 5 =YY




(38)

SX=Y =

1

SoX=—+

30

x(l—y):% = (3—10+ y](l—y):%

~(1+3y) (I-y) =5
~1+29y-30y2 =5
~30y2—29y +4=0

+30y2 —24y 5y +4=0
~.6y(by—-4)-15y-4)=0

1
4-5
30

1
30

<

ny=Y or %

Let n be the number of bombs required.
X be the no. of bombs that hit the bridge.

X follows the Binomial distribution with parameters n and I = >

P(x>2)>0.9

=1 1-P(x<2)>09
P(X<2)<01
PX=0)+PX=1)<01

3 o) <01

1

. < —
- 2™ "10

- 10(n+1) < 2"
for n = 8 it is true




(39)

(40)

(41)

(42)

(43)

e o(e) —r(ey ¢ 54 | + P& P56, ]+ PE P By
e 5,

P(AUB) = 0.8
P(ANB) = P(A) + P(B) - P(AUB)

= 0.6 +0.4 -0.8

=0.2
P(AUBUC)=06+04+05-02+P (BNC)-.3+2
15-.3-x
1.2 - x
P(AUBUC) > .85
ie. 0.85<12-x<1

0.20 < x £0.35

Last digit can be 0, 1, 2, 3, 4, 5, 6, 7, 8 or 9. So last digit of each number can be
chosen in 10 ways. Thus exhaustive number of ways = 10",
If last digit be 1, 3, 7 or 9
[non of the numbers is even or 0 or 5]
We have a choice of 4 digits
viz 1, 3, 7, 9 with each n numbers should end.
So favourable number of way = 4"

v

. gn N
= Probability = o7 = ru

10" throw should get 4" six
i.e. in first 9 throws 3 sixes & 6 non sixes and six in the 10™ throw will be the 4™
Six. No matter what face then after

e

610
Prob. =1 - [Prob. that No. of H = No. of tail = n]

(7)) &)
(2n)! 1
(i (Y 4T

.. Probability

£ 283 X
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(45) P (exactly one of A or B)
= P(A) + P(B) - 2P(ANB) =P
P(B) + P(C) - 2P(BNC) =P
P(C) + P(A) - 2P(ANC) =P

Adding
2 [P(A) + P(B) + P(C) - P(ANB - P(BNC) - P(CNB)] = 3p
- P(A) + P(B) + P(C) - P(ANB - P(BNC) - P(CNB)] = 37p

3

. P(AUBUC) - PANBNC) =
3

. PAUBUC) - p2 =

3p 3p+2 2
. P(AUBUC) = = +p? = %
(46) S=4{1,2, 3,4,5, 6}
A = Minimum no. is < 4
Al = Min. no.is > 4i.e. 4,5,6

P(A) =1—P(A1)
13,2
6 5
_q1- 1
5
_ 4
5

(47) Prob. of getting 1 in each trial = —

(o RN

. 5
Not getting 1 = 5
P [getting 1 in even chances]
= P [getting 1 in 2" or 4" or 6" ....]

5 1 5y 1 (5] 1
== . =—4|=] = +|=] .= +...... o0
6 6 (6] 6 6) 6

L HS}+(§]3+ ...... }

(op}




(48)

(49)

(50)

:%{ % } EREH oy

1—2%6 -r

5, 36
36 36-25

5

1

Let X, X+1, X+2.ccvvveurnen. x+3n-1 be 3n consecutive numbers

Let us divide them in 3 groups

S, = X, X+3, X+6.eeriennn X+(3n-3)

S, = X+1, X+4, X+7.cc.... X+(3n-2)

S; = X+2, X+5, Xx+8........... X+(3n-1)
No. is div. by 3 if [all Three are from S, or S, or S,] OR [1 from each]

n
(3]x3+ n.n.n
Pro= ——0i-—

Y

P(ANB) = % P(A'NBY) = g

P(A) .P(B) = % P(A) P(B) = >
1 3

X—yzg 1-x) @A-y) -3

Solving X = 1 or 1

2 4
Out of 20 consecutive whole numbers 10 are even and 10 are odd
Sum is odd if one is even and other is odd.

10) (10

1 1
So Probability = {20]
2

10

~ 19
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Answers

1 b 11 b 21 a 31 a 41 a
2 Cc 12 c 22 a 32 a 42 Cc
3 b 13 a 23 a 33 d 43 b
4 a 14 a 24 b 34 a 44 a
5 b 15 d 25 b 35 c 45 a
6 d 16 b 26 d 36 a 46 d
7 b 17 b 27 b 37 c 47 a
8 a 18 a 28 c 38 a 48 b
9 b 19 d 29 b 39 a 49 c
1 b 20 a 30 b 40 c 50 b
£ 286 p




(1)
2
3)
(4)

()

(6)

(7)
(8)
(9)
(10)
(11)

(12)

(13)

(14)

(15)

(16)
(17
(18)
(19)

Unit - 15
(Trigonometry)
Important Points

cos(a — ) =cosacos B +sinasin
cos(a + ) =cosa cos B —sinasin
sin(a + B) =sina cos B +cosasin B
sin(a — ) =sinacos B —cosasin B

cos (%—9) ~sin®, sin (%—9) Y
7 _\6+42 V62

CoS — = sin =
12 4 12 4

sin(a + B).sin(a — B) =sin2a—sin2ﬂ
sin(a + B) .sin(a — B) = cos? B —cos?a
cos(a + B) cos(a — B) = cos2 ¢ —sin? B
cos(a + B) cos(a — B) = cos? B _sinlq
f(a)=acosa +bsina, xR, a,beR

Range of f () {_\/az +b?, a2 +b2} where a? + b?= 0

tan(a + ) = tana +tan 8
1-tanatan g
tan(a— ) = fana —tan g
l+tanatan g
cot(a + ) = cota.cot 5 -1
cot 5 +cota
cot(c— )= cotacot 5 +1
cot 5 —cota
T T
tan—=2-+/3 cot—=2++/3
=2V =23

2sin o cos B =sin(a + B) +sin(a — )
2cosasin B =sin (a+ B)-sin(a—-p), a>p
2cosa cos B =cos (a + ) +cos (o — fB)

< 287 )



(20)  2sinasin B =cos (a—B)—cos (a+f)

(21) sinC+sinD :Zsin(C Al D]cos(

)

(22) sinC -sinD =2COS(C+ D]sm( —D

D]c (CZD]

(24) cosC—cosD :—Zsin(C;Djsin (C_D]

(23) cosC+cosD :Zcos(CJr

(25)  sin2a =2sinacosa

2 2

(26)  cos2a =cos? o —sin a=2c032a—1:1—23in2a

(27) 1+cos2a=2cos?a, 1-cos2a =2sin’a
_tan?2
(28) sinza:m—“zo" COSZa:l tanza’ tan 2o — 2tan;1
1+tan“a 1+tan“ o 1-tan“ o

2
cot“a -1 kz
cot2 =———— =, R—<{—|lkeZ
(29) > cot o e {2| € }

(30)  sin3¢ =3sina—4sinS

(31)  cos3aq =4c0s3 o —3cosa

3tana—tan3a cot3a—3cota

tan3a = , cot3a =
(32) T stn?a T

) 1-cosa 2 1+cosa ) 1-cosa
sin© &, = cos“ 4/, = , tanc /) =
(33) 2 ! 27 1+cosa

10+2+/5
16

(35) sin360=,/%, c03360=@
(36) smzzy2 ,/&, coszzy2 1/ J_, 22y =21,

0
cot 2214° = 2 +1

, c0518O =

34) sin18? :@
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(37)
(38)
(39)

(40)

(41)

(42)

(43)

(44)
(45)

(46)

(47)

(48)

sin0=0 < O0=kr, kez
cosd =0 <:>0:(2k+1)”2, kez
tan0=0 < O=kr, kez

T T
sinf=a, —1<a<l, Set of solution {kﬂ+(—1)ka|k62}where ae [_E’ E}
and sinf=a=sina
cosf=a, —1<a<1, Set of solution {2kz +a |k € z}
where o €[0, 7] and cosfd=a=cosa
tang = a,a R Set of solution {kz + o |k € z}

where ae(-z/27/2) and tan@=a=tana

Sih formula sinA sinB sinC
b2+c2—a2 c2+a2—b2 a2+b2—c2
cos formula, csA=————, cosB=————, cosC=———"
2bc 2ac 2ab

Projection formula,
a=bcosC+ccosB, b=acosC+ccosA, c=acosB+hbcosA,

@ sin~L(=x)=-sin"1x |x|<1 (d) cosec™(—x)=—cosec1x, [x|>1
(0) cos1(=x) =7 —cos™Ix | x|<1 (©) sec i(—x)=z-sec1x, |x|>1
© tan1(=x)=—tan"1x, xeR ® cot 1(-x)=r-cot1x xeR
(a) cosec‘lx:sin_lé, |x|>1
(b) sec‘lx:cot_lé, |x|=1
(c) cot_lx:tan_lé, x>0

= 7r+tan_1£, X <0

X

(a) sin_1x+cos_1x=%, x| <1
(b) cosec_1x+sec_1x:%, |x| >1
(c) tan_1x+cot_1x:%, xeR
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(49) If x>0 y>0,

- - —1( X+
(a) tan 1y 4 tan 1y:tan 1(1_)(3)//] Xy <1

1 X+Yy

1 1
X+tan "ty =7 +tan
Y= [1—xy] - Xy<l1

(b) tan

() tan_1x+tan_1y:% voxy=1

(d) tan 1y itan—1 y= tan—1 [;‘;;;]

N USRS | B
(50) (a) SN ~Xx=cos 1-x“ =tan [ 2 _where 0<x <1
N
cos Ix=sin"1y1-x2 —tan~1| Y1=X=
(b) = |, where 0<x<1

1, - g
tan —Xx=cos sin
(©) =

11 1 X
2 o, where
\/1+7 \/1+7 x>0

s andy- [EBED any - o060
G [CIED conpy - FED
- [

1 : abc
A== A A=
(52) 5 bcsin A, R

A= [s(s-a) (s-b) (s—c)

_ (0 +c?-a%) a’+b’+c®  at+ci+b’
4cot A 4cotC 4cotB
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(53) r:% r=(s—a) tan%

B
r:(s-b)tanE:(s-c)tan

r =4Rsin %sin I%sin %

2

g



(1)

(2)

(3)

(4)

()

(6)

(7)

(8)

QUESTION BANK

If Zsec2 a —sec4 a —2Cc0S ec2a +CO0S ec4a = % then tan?¢g =

1 1 1 1
@7 O ©35 @F

If the roots of the quadratic equation

%2 + Ax+ B =0 are tan30° and tan15° then the value of A-B =

(@)1 (b) -1 (c)2 (d)3
If A=67ﬁ and x =tan A+cot(-A) then
@ x>0 (®) x<0 (¢) x=0 (d) x>0

4l 1
AR p: =

then the value of A+ B =

T T T T
@ 3 (0) 7 © 5 @ 3
X+ y=%, then range of cosx.cosy is

1 1 11
@[-%1 O (@© {‘ﬁ’ﬁ} (d) [—55}
If A ABC, sinA + cosB = 0 then range of angle A is

et) wloF) wlod) mizt

\/2+\/2+ /2+2cos4§ =
1
@5 O  ©,; O

0
Cot(SZE] =
2 -

(@) V6++3-+/2-2 (b) 2+42-/6-3
(€) \/6+2-3-2 () /6-2+/3-+2

{ 292 )



(9)

(10)

(11)

(12)

(13)

(14)

(15)

(16)

The number of solutions of
CosS X+c0s2x+c0s3x =0, xe[0, 2z]is
(@) 4 (b) 5 (c) 6 (d) 7

If K [sin18° + cos36°) = 5 then K =

@ 25 (0 ? (c) 4 (d) 5

sinx _Cosx _ tanx

=K

L b then
bc +i+ ak =

ck 1+bk ——

K a.+1 l a+1 i a
@) a ®) (%3 © 2 (@
If cosx=1-2sim?329, o, g are the value of x between 0° and 360° with o < 8 then
(04 =

0

(2) 1800 - (b) 2000- ©) %-10 (d) §_40

The minimum value of 125tan2 9 + 5cot2 9 iS
@5 (b) 25 (©) 125 (d) 50

If A=cos?0 + sin20, VO<R
then A lies in the interval

@) [1, 2] (b) B 1} (©) [% 1} (d) B %

2X COSZX 1

sin
" A:coszx sin2x 1{then A=
-10 12 2

@0 (b) 10sin2 x (©) 12c0s2 x—10sin®x (@) 12¢c0s? x
cosA cosB 1

then 3sinA + 6sinB =

@0 (b) 3 (c) -4 (d) -6
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(17) Iftan (A+ B) + 2 tanB = 0, angle B is acute and A is obtuse : then

(d) O<tanB<i

NA

(c) tanB< L

NA

1 1
(a) tanBzﬁ (b) tanB>ﬁ

. 2(4r .2
SIn“| — [+SIN“| = [then A =
(18) (3] (6] mAT——

@ ®, ©% %

(19) If x=cos*Z - sm4% then x =
J5-1 J5-1 J3+1 J2+42
@S oSt 9% @) Y2

(20) The roots of equation gy _g8x3 =./3 is
(@) sin10°  (b) sin30°  (c) sin20°  (d) cos1Q°
(21) If sina—sinB=m and cosa —cos S =n then cos(a—p) =

2. 2 2 2 2 .2 m2 4+ n2
24+m<+n 2—-m<—n m<+n _
@ = O © @[ 2}
(22) 05129 + 05840 +c0s1560 + cos1329 =
1 1 1
@5 O-5 ©1 @) 5
1 sin 1
(23) IfA= —sing 1 sin@| hen A lies in interval
-1 -sing 1
(@) [2, 4] (b) [3, 4] (©) [1, 4] (d) [0, 4]

(24) If sin1200 - ) =sin(1200 - g) and O<a, B< 7
then all values of «, S are given by

@a+f=% () a=p () a=pora+f=2  (da+p=0

(25) If cos@+secd=2 then cos®?@ +sec®™ 9=
(a) 22012 (b) 22013 (C) 2 (d) O
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(26)

(27)

(28)

(29)

(30)

(31)

(32)

(33)

(34)

X+ X—
If cosx=cosycosz then tan( Zy]tan( zy] -

(@) tan%5 (b) tan® % (c) tan 2 (d) cot? 25

If 4cot? o —16cota+15 < 0 and ¢ e R then cote lies in the interval

@(3% wey  ob¥% @5

27 4 6r 1
COS—+C0S—+COS—+CO0S— =
7 7 7 7

(a) 1 (b) -1 © Y @ -%
(2+y2)"
If x=acos>sin?6, y=asin®@cos?g and Wn—(m, neN, Qe[0,2x])is

independent of 9 <[0,2 ] then .....
(@) 4m=5n (b) 4n=5m (c) m+n=9 (d) mn=20
If tanA—tanB=m, cotB—cotA=n then tan(A+B) =

(@) mm+nn (b) mm+n n ©) mm_nn (d) nnjnm

. 1 .
If sinxcosy==2 and 2cotx=3coty then sin (x+y) =

@i O ©F @%
If x=tan10°, then tan70° =
2X 1-x2
@2 6) 1 © 7% @2

If A=3sin?0 +3sin@cosO +7cos? @, then A lies in the interval
(8 [V2.2] @Pﬁﬂ © [0 101 ) |-% %]

If cos(a+ﬁ):%,sin (a—ﬂ)=%3,0<a,ﬂ<%

then cot2a =

@ O  © @
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(35) The root of the equation 23|n29+sm229:2(0§9§§] is ¢ and B a<B

then B-a =
@7y ®7 ©3 @F
(36) If tana:%_ and tanﬁ:ﬁ then o + B =
3 3
@ 7 ) -7 ©5 @7
1 14
(37) COsec{tan (cos(cot E]ﬂ:
ORI CR N CR AR
(38) sec?(tan~13) + cosec?(tan15) =
@276  (b) 22—756 (©) 36 ) 6
(39) If sin‘1x+sin‘1y+sin‘1z:2% then
cos_lx+cos_ly+cos_1z =
5 3
@3 ®F ©7 OF

2
(40) (3+|5—7sin2x|) lies in the interval
(@ [9, 641 (b)[3,8 () [0, 25 (d)][9 29]
(41) The value of cosec™1./5 + cosec /65 + cosec1/325 + ... +o0 IS
3 T T
(@) = (b) -~ © 7 @ 3
(42) If the side of a triangle are in the ratio 3:7:8 then R:r: is equal to

(@) 2:7 (b) 7:2 (c) 3.7 (d) 7:3
(43) If cosx+cosy=0 and sinx+siny=0 then cos(x-y) =

@1 B  ©1 @
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1 13
(44) 1f cOSA== and coSB=T7, 0<AB<Z thenA-B =

T T T P
@ 5 (b) 3 © 7 @ 5
3 S V4 . a—-pf
(45) If cosa = 51 COSp = 15, O0<a,p <5 then smz(—2 ]:
64 1 63 2
@5 OF © ¢ @
(46) If the roots of the quadratic equation 4x? —4x+1=cos’® IS « and f3

then o +p=
(a) c0s’9; (b) sin” 6 © 1 (d) 2cos*6)

(47)  cot 11+cot13+cot 15+ cot ™17+ cot 18 =

@ OF 0 O

T 1. -]1a r 1. —1a
tan| Z+=sinT+2 | —tan| Z—Zsin T+ | =
(48) (4+2 ! bj (4 2! b]

2a 2b 2b a
@22 O®fz_2z 7 Oy

(49)  tan 200 + 4sin 200 =

3 1 1
@) V34 ®; ©B @F
(50) The number of values of @ in the interval [0, 2] satisfying the equation

tan20tan@ =1 is
(a) 4 (b) 5 (c) 6 (d) 7
(51) The solution of the equation tan39+cot@=0 IS

@) {(Zk +1)%,k62} (b) (kz,kez)
(c) {(2k+1)%,k62} (d) {(2k+l)%,kez}
(297
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(52)

(53)

(54)

(55)

(56)

(57)

(58)

(59)

If tan6+abcotd=a+b then tang =

(@) a (b) b () aor b (d) %

The number of values of @ in the interval [0, 5x] satisfying the equation

sin29—cose—%=0 is

(@3 (b) 4 (c) 5 (d) 6
If A ABC, A=% and ap is Median of A ABC then AD? =

a2+b2+c2 b2+bc+c2 a2+ab+b2 a2+ac+c2
@7 O O @

Right circular cone has a height 40 cm and its semi vertical angle is 45° then radias
of its base circle is

(a) 40 cm (b) 80 cm ©) 40[

(d) 20 cm

The angle of depression for two consecutive km stones on a horizontal road observed
from a plane are ¢ and g respectively and if the height of the plane is h then h =

tana —tan g tan o tan 5 tano +tan g tana tan g

(a) tan o tan 5 tano —tan g ) “tana tan B tano +tan g

The angle of elevation and angle of depression of top of the flag observing from the

: 1
top and bottom of tower of 100 m height are tan and tan =

> respectively then the

height of flag =

(@ 50 m (b) 40 m (c) 20 m (d) 30 m

There is a bridge of the length h on a valley. The angle of depression of a temple
lying in a valley from two ends of a bridge are ¢ and S, then the height of the
bridge from top of the temple =

htana tan g htanatan g tana tan g h(tan o +tan g)
tana —tan g tan o +tan 8 ) h(tan o —tan f3) tan o tan g

The house of height h covers an angle 90° at the window of an opposite side house.
If the height of the window is b then distance between two housesis __ b<h

(@) h(h-b) (b) /b(h-b) (c) /h(h+b) (d) /b(h+b)

(@)
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(60)

(61)

(62)

(63)

(64)

(65)

(66)

(67)

(68)

(69)

(70)

4 2

l5sin4x+10cos X =06 then tan“ x =

@% O3 0% 0%

If tangzcosecx—sinx then tanzyz

@ 5+1 (b)) 5-1 () V5-2 (d) 5+2
If 2tana +cot g =tan B then tan(f-a)=

(@) tana (b) cota (c) tang  (d) cotp
cos(x—y)=a cos(x+y) = cotxcoty=

a-1 a+l
@77 Oz ©a-1 (@ a+
3sin 20
—:l =
5+4cos20 e tand
1 1
@1 (b) 3 (c) 3 @ 7
If &, b, c the sides of A ABC are in A.P. and a is the smallest side then cosA equals
3c—-4b 3c—-4b 4c-3b
(@) 2 (b) b (©) 2 (d) None of these
sin_l(sin 4) =
(@) 4 (b) 4-27 © z-4 (d) 4-7

If tan_12x+tan_13x:% then its solution is

S

sin_l(sin 2) + sin_l(sin 4) + sin_l(sin 6) =

@r-12 ®0 ©12 @122
If 4sinx+3cos™*x=2x, then x =
@1 a1 ©,; O

cot (cos_1§ +sin_1§ —sec‘13j =
4 4

@ 2 (b) 3 © 2y3 (@ 22
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(71)

(72)

(73)

(74)

(75)

(76)

(77)

(78)

(79)

n
z tan_l[z;]:
r=0 r<+3r+3

(a) tan_l(n+1)—% (b) tan_l(n+2)—%
(©) tan‘l(n+2)+tan‘1(n+1)—% (d) tan_ln—%
sin_l(sinlo) =
(a) 10 (b) 37-10 () 10-3z (d) 27-10
If the lengths of the sides are 1,sin x,cos x in a triangle ABC then the greatest value
of the angle in A ABC is ( 0<x< %)
T T T T
@ > (b) 3 © xX-% (d 5~X
The number of solution of the equation \/3sin x+cosx =4 is x€[0, 2]
(@)1 (b) 2 () 0 (d) 3

If 3cosx+4sinx=K has a possible solution then number of values of integral K
is

@ 3 (b) 5 (c) 10 (d) 11

Which of the following equation has no solution

(@) 4sin6+3cosO =1 (b) cosecd.secO =1

(c) sinfcosO =1, (d) cosectd—secd =cosecOsecd
The number of values of ¢ in the interval [0, 4 7 ] satisfying the equation

2sin? 9 —cos20 =0
(a) 4 (b) 8 (c) 2 (d) 6
If tan(cotx) = cot(tan x) then cosec2x =

(a) (2n+1 % nez (b) (2n+1 % nez
n(n+1)rz Nz
(c) ( 2) Nez (d) 4 nez
1
If A ABC, a=2, b=3 and sinA = 3 then B =
T T T T
@ 7 () 5 © 35 @ 3
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(80) If \/§sina+c03a=rcos(a+0),—%, <0<0, then 9=

@ 7% 0% ©-7 @F

(81) logcot1® +logcot 20 +logcot30 +....... =

(3 0 (b) 1 @7 @F
(82) 3cosec200 —sec209=
(@) -4 (b) 1 (©) 2 (d) 4

0 0
2 17 12 17 _
(83) coS [727E } CoS [397E }_

3 L N
@; OF ©; @5
(84) If 2+12cosb-16c0s®0 -= A, then A lies in the interval is

@ [2, -1] (b) [-2, 1] () [-6, 2] (d) [-2, €]
(85) cos L(cos8) =

(@) 8 (b) 8—27 (¢ -8 (d) 22-8
(86) If cos‘1X—sin‘1x:% then x =

@22 V22 5 ) a

2
(87) If sin*x—cos'x<0 then

2

1
(a) —1£x<ﬁ (b) —1<x<0 (c) —1< x<% (d) _1SX<\/§4

(88) A=sin'x+tanx+secx, then A lies in the interval set

wt¥) wlE olY el

(89) If cosIx+coslytcoslz=37 then xy+yz+2x =
(@1 (b) 0 (c) -3 (d) 3
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(90)

(91)

(92)

(93)

(94)

(95)

(96)

(97)

If sin™ x+sinty+sin™z =3% then

1o¢01o 3 _
X4y U+ + =
X10+y10+210

(@0 (b) 2 (c) 4 (d) 3

1 .

20 20
If _Zlcos XI =207 then _lei =
1= 1=

(@) -20 (b) 20 ()0 (d) 10
The number of values x satisfying the equation

cot_l(‘/x(x +1))+cos_1( X2 4 x+1)] =% is

@ 0 () 1 © 2 ) 3

If sin_l(l— x)—23in‘1x=%then X=

@05 MLy ©0 @3
1Lll+tan 15:

@ 3 2 cos™ (gj (b) %Sin_1 (gj © 3 Lian- (§)

\[1 _
If tan— [ o }/othenx—

(a) tan (1?6] (b) tan (146] (c) tan (%)

tan~ (tan4)— tan_l(tan (-6)) + cos 1 (cos10) =

(a) 16 (b) 7 () —-n (d) 57-12

sin [cot—l(cos(tan_1 x))} =

(@) (b) © [2

XS +2

@ ()

(d) tan (1%]

1
@ \/x2 +2

¢



(98) If AABC, oM L BC and AB=8cm BC =11 cmand m/B =50° then area of
AABC is =

(@) 28 (cm)? (b) 33.70(cm)2  (©) 38(cm)? (d) 43.70 cm?

(99) The angle of depression of the top and bottom of a tower observed from top of a
lighthouse of 300 meter height are 30° and 60° respectively then the height of the
tower is
(@) 300 meter (b) 100 m (c) 200 m (d) 50 m

(100) The angle of elevation of a parachute measured from a point at a height 60 m from
the surface of a lake is 30° and the angle of depression of reflection of parachute
seen in the lake from the same point is 60° Then height of the parachute from the
surface of a lake is

(@) 120m (b) 60m (c) 90m (d) 150m
(101) If A =sin2 sin3 sin5 then
@a>0 (b)A=0 (c)A<O dA>0

©. 1 1
) Fn 3] -

(a)% (b) % ©) tan‘l(n)—% (d) tan~(n +1)—%

g



Answers

1 a 21 b 41 c 61 c 81 a
2 b 22 b 42 b 62 d 82 d
3 a 23 a 43 c 63 b 83 d
4 b 24 c 44 b 64 c 84 d
5 d 25 c 45 b 65 d 85 b
6 a 26 o 46 o 66 o 86 a
7 d 27 a 47 b 67 d 87 a
8 a 28 d 48 b 68 b 88 c
9 c 29 a 49 c 69 a 89 d
10 a 30 b 50 c 70 d 90 c
11 a 31 b 51 c 71 b 91 a
12 c 32 b 52 c 72 b 92 c
13 d 33 b 53 c 73 a 93 c
14 b 34 d 54 b 74 c 94 b
15 a 35 a 55 a 75 d 95 d
16 d 36 a 56 b 76 b 96 b
17 d 37 c 57 c 77 b 97 b
18 b 38 b 58 b 78 b 98 b
19 c 39 b 59 b 79 b 99 c
20 c 40 a 60 d 80 a 100 a

101 ¢

102 a

¢



Unit - 16
Mathematical Reasoning
Summary

~(~p)=p

~(pAq)=(~p)V (~q)

~(pV a)=(~p) A (~q)
p=q=(~p)Vy

~q=-p

peq =qep
(p=a)A(a=p)
(~pVa)A(~qVp)
=(pA~q) V (a A~p)

~ (pe=a)
=p<=-qQ
=~-pP<=q
pVa=qVp }
PAQ =qAp
(pVaq) Vr=pV (qVr)
(pPAG) Ar=p A (g Ar)
Tautology : The statement which is always true is called tautology is denoted by t.

PA(qQVr)=(pAq)V (pAr)

pV(qAr)=(pVqg) A (pVr)

Cantradiction or fallacy
The statement which is always false is called contradiction.
is denoted by 'c' or 'f".

() pVt=t
(i) pAt=p
i)y pV(~-p)=t

G



10.

10.

Contrapositiveof p=q is gq=p
p = q isfalse only when p is true and q is false

QUESTION BANK

(PA~q)A(~pAQ)is

(a) acontradiction (b) atautology

(c) neither a tautology nor a contradiction (d) both tautology and contradiction

Which of the following a tautology ?

@ p A(~p) () pAc € pVt dpap
Which of the following is true ?
@pA(-p)=t M) pV(~p)=f

©p=0q=q=p
If both p and q are false then

p V qisfalse

(d P=a=(~q)=(~p)

(~p) V qisfalse

p V qisfalse
None ofthem

T,FF

~p=q
~p=~q

dFFF

(p=0)A (a=p)

(pAg)= (pVa)

(@ pAqistrue (b
() p=qisfalse d)
If both p and g are true
(@ pAqistrue (b)
() p=qisfalse (d)
p = q Vr isfalsethenthe true values ofp, g and r are respectively.
@ FTT b TTF (©)
The logically equivalent propositionof p = ~q is
@ ~a=p (b)
© ~-a=-p (d
The contrapositive of the converse of

p<qis

@ (pAQ)Vp (b)
© (pAg)A(a=p) (d)
~(PVA) V(=P AG) = ceeeeenennen,

@ q (b) p ©

The propositionof ( p= ~p) A (~p=p)is

~Pp

(d)~q
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11.

12.

13.

14.

15.

16.

17.

18.

(a) neither tautology nor contradiction (b) contradiction

(c) Tautology and contradiction (d) tautology
Each of the following statement is true

P=~q

p=>~r

~r Then

(a) pisfalse (b) pistrue

(c) qistrue (d) None of these
If each of the statement p = ~ gand~r = q, pistrue than
(@) risfalse (b) ristrue

(c) qistrue (d) None of these

The negation of compound proposition pV(~p V q) is.........

@ (pA~q)A~p (b) (PA~p)V ~q
© (pA~q)V(~p) @ (pA~q)V~p
p=(q=p) =ris

(@) Contradiction (b) tautology

(c) Neither contradiction Nor tautology (d) Both contradiction & tautology
Negation of for all x , p’is ........

(a) there exists x, ~p (b) forallx; ~p

(c) ~P (d)P

(p=q)= (~q=~p)isa

(a) contradiction (b) tautology

(c) both tautology & contradiction (d) None of above

p = (g = p) isequivalent to
@ p=>(p<aqa) ® p=>(p=0q)

© p=(PVa) @ p=(pAaq)
If  p=Heisintelligent
g =Heisstrong

Then symolic form of the statemant
" Itis wrong that he is intelligent or strong " is

< 307 )



(@ ~pV~q (b) ~(p A q)

() ~(pVa) (dpV-~q
19. Ifstatement p and r are false and q is true then truth value of ~ p :>(q A r) Vris.....
@T (b) F
(c)TorF (d) Can not say
20.  Which one ofthe following is false
@ p A (~p)isacontradiction () (p = q) < (~ g = ~ p)isacontradiction
© ~(~p)< pisatautology (d) p V (~ p)isatautology
2. p=> (~ pV q) is false then value of p and q are respectively
@ FF b FT © TT dTF
ANSWERS
1 a 11 a 21 d
2 c 12 b
3 d 13 a
4 b 14 a
5 a 15 a
6 c 16 d
7 b 17 c
8 b 18 c
9 c 19 b
10 b 20 b

g
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