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D c = 0.78539 d”.

gd AR~ ouyg-ll doid
=AB =PQ

13 13
==WE =—d
15 15

- ailRat Astsal = % d? = 0.75111 o .. (i)
U4, (i) 247 (i) UYL oinel Q50 GIRIL AHLA 69,
sl 2L Ust dl AU 9 5 YeoiyaAel AALSIRA AL 15 @10t 3 13 1oL dalsdl (AR sdl dla
1L ? UG ¥ Al Aol A2 uHeeL 20l st
20el ddorll Blosdl r gl 2id = 3 dlal iy dl adus ésisu = 3r2 ... (iii)

8 %l el AHEL AU~ 6l 2a Sl dl
(2a)2=3r2 = 4a2=3r2

=2a=+3"r
26 N

el gz V3 = — (2ua)
26
15
13
15
§] 215 aeis s3I 240 Aul Yol 53021 UAH RAAIHL VUUEL ALRAAL 8250 5l Aol aduntd

2a r

2a -d
&o150 0.06898 wisH %ed atl Al 9. wdlR olle AL 2UAL ddrdl Qo150 sl Hadal AR
&lo1su 0.03428 wed, lleg 2l 9.

V2,3 2 mell 2l vt Budl adq deiddl sl GuHl a-ziul dal 33512 521 w1
d5ladl €2 UBL wAlel 53] S g [UUE AAHA 591 AASIA 2HARL 9.

8 Usdletl HRLSIHL Yeotyolle 2 A1, {9
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HUIYS URell dufSidst :
Aot [RADADRS1 (Maryna Viazovska)

[Bes A3l 86 Al Slasidmi 1zt 6
o u[dal dUldstl [Axdl ol . 201440
202241 Wil
(A28, YoLRIAHHAL u0idL »is 300 ui 3.

wun  FEoivudl  da

2AMg LS GIRL A AoioL s 28541 UL, Ul.5.
A gl HIUH FpividlAl 2ad dal sl
[Aaqd 2l Yuiys u-L aRidsy auiasll
gs0l Al 2dl edl. 21 QuisielHi MRl
ML UAH AW 9. 8d AL [Avudlarst Qs
AUl 29 SRl 1id) €.

Y5eiel sla wsul 322 [dl dal Honz
Hidil su 12 R0 1984 L [zad o=H-IR
AL 210 ol d-lH ALl Miel 9. -l 28
QRre s wal, sla AArd AU
[ARuH e 145, ¥ el [Qat 24
eslldlonl Rile Aaaqir [Qaell>l e
vilaaldl Ul edl, Al il wousla
e Yol sdl. 20 woudi dell s
sUs UHs (el ver ueuldd  gdl.
sUBYSs Uld 2L ol ejdyd [Qenell da
2§85 A5 ORI ] YsAL Sdl. ARaHi
GSL A el 2ial Rlasl qaaRiedl ALl
AL [AUUHL 2ALHIR HopoLd oLl

200141 AL sl e yel s3
ARIY Aa4A-5l Aadd YA 2is Slaui
A[BUAHL AL VUL 52l HIS ALAL AR{lAL
Ha Vil AL UBLAAL U 524l Hiedd A
20 €9 Vil AAML U Sl dou aellat
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3L Hi+Rdl s
A [Asu01, VNSGU, YRd. (M) 9974230088

qel auid oUBda-l lafuu waMi e
dlil odl. didl oAl vilan avui 21
Al GH2 AL Uldld U2y delldd usl
20051 a4l AsdMd 57,
200741
ToeclBedHil  2lds,

OEIETER] yRaRdl s
201040  y3-il
Aard A5 s AAHiel Y2124 2A
201340 yYMafd »iis oilquigl disede (31,
2. A2) Al uedl Aadl . dull-l disea A
[Flote “HilyER §5U dal QUG dsq”,
[asausicts Aval Rigid (Anlaytic Number
Theory) 12 Asoudd 6.

ol WANRSA A A el
YRaREl s ofdAni Wike dised Alus
ddl Biweddl YAl Fzar 8-y
[AfFex Wl >sal ole  cl@dl |
Razosdws-l Ecole Polytechnique Federale
de Lousannedi MlsuR dily Aval AlRd
(Number Theory) {l »148idl el 2@l .

201640 9{l-uzt 8 ulRMIAHi ‘Sphere
Packing Problem’d [riisel $3 oldiey,.
aellay silef ¥ ylsalud stasiel IR iy
AL, WEAN Egril a@len Ulsoell auiR gstdl
s ueL Ll o AlE, asll- wRue-8 o
[FRuszelL della sguell 2= clsl A1a Aedlol
dz8 el o1y e duel ol uRuieL 2430y
CECRICIRERTIEN N
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UG Mol 3 5 aell leol WRHIRL Hle-l
Gse AURUHL 812 edl 2 d ua diofl
5922 dRIdIA AHA Sl &dl. AR
A3 ALAL URHIBL 8 2 24 HieHl B3 ed
Add A0 69,

Wil B wadl  Goasl-l
sidsHML ATl vl wiudl  avd
AR el slen aeudd & WAL voL o
AW, gercdl, Oler AL vdl argilq
GogalR 531 52 69, L 19 208 A 53 €y
i % ey 1S ALl A A 1A

{4 ‘Sphere  Packing’ il
Spherical Designs’4i dslll ditulot Rilgil
Hie gell UlalBd Yresil Ui 24l 9. 201640
asfll wRdeer 8 [Agi-L gl Uyl Usl-
uddi o delld olldd HNANRsd e A
oifds-l ewllee yMaRdl gkl “The Salem
Prize’ UUClHl U, ¥ USA A1AQH~ dlenl
[As@uel (Analysis)dl &~AHL Gege dlolel-
Y12 yal Aglasa dlils D8 Aiad seHl
219 69,

201740 33+ aelldl  “‘Spherical
Designs’Hi Gl3l dlo1eld Hie ‘The European
Prize of Combinatorics’ UlHl U, d
ay aslld disusdHl s wARNRsA gLl
UL vHadl ‘Clay Research Award’ Ul
U 24l o Ml vddi dslla sl
AL AL dcdrl SHSIRH DS LA AL
U, WA, exldlw =g RuAd i3]
(SASTRA) gl uuaidi »uadl ulalsd
UM YRS eldd =AU, ¥ AHIA %A
R ALIHL Bege st 52 oled e ad s
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Yol ARzl Fldd sAUML 21 9. 2L
ys12 Hieedll ay Hulel 32 arl «Assl sl
20l €9 % GHR AHLAZ e, 2L 2Y ed.

20184l dsll+ ‘The New Horizons in
Mathematics Prize’ UualMl 1 %
viaue  sIRBEl vrlAdl WR[GLs AglusA
VAl SAML A 9 FH8l udasl o
Heraysl sidd Ao s4 €la. d o ad 4
ulafsd drenada AU s wAdesu
(ICM)-lL 2 [ Al oi=dL.

201941 13RS HAHRSY AlRudl
(AMS) g1t Hleal afRidauzl-L Gt dlolel
Yl wudMl »ag ‘Ruth Lyttle Sattex
Prize in Mathematics’ HZl Al A-dd 4y,
d % a¥ delld ‘Fermat Prize’ i1dd sa14l
M1 5 % VAl AWHSIA UUAML 2 9 %
FHEL Al &l b s34 €l gui R d
suld dldtelt [Faulds g €l

4L yMAA HAuRse AUl gl
UMl 2Uddl ‘EMS  Prize’+it 2020+l
[Agdiziiniel s ©. 202040 dsll+ @l
516391 gll AL viadl UYL adly
Y517 URL il Ul

202141 3301 2i531AL YA A
ddly 2eldl dar 202240 dgll sa wANlsu
[ReeyeHl AR [Aglt dls Y.

202231 A [Qeaid Ber Az
VAU SAUML UL, Vi YRR AR d
ofly Hlal, ys[Hud SSRuL a=idl ollw
Al dul ysMud  yMalRidxidl  Rall
Roadl ugH s ol edl, 20221 2idHi
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aslld BBC 100 u[gdl dils a=ulAd sl AMLANHL AHAL 2AL AUAL HI2 AHA YHAIL
LA, wisdll. vid asfl- aeeidfl Aew ast : ‘The

sladl A3 REerdwmi WidHr a3 most incredible results come from ideas
about problems, that no one had before

questions, that no one even thought to
ask.

sS4 30 @l 9. dell el Wl usudl
AL AV O 2 HIA B 5 AHl WA e s
ds 9 % d s3 Bay Ad dl 4. 20ud ud

++ e+

igRAHIA UL 9 uRdl....

AU HI2 5IURSR-0ASELE VAL HOLAL 8dl. du-ll atRlddl yorot k = 8 Wiz 97508421, k = 9 w2
864197532 dal k = 10 112 9753086421 1 $1Us-6ASSIA A0 9. i GUid k = 8 HI2
63317664, k = 9 12 554999445 dal k = 10 412 6333176664 i+ 9975084201 =4 s1URSR
6ASEIE A0 9.

[ AR A5l sl Yglad oied [gaisl, 2wisl adll uglaiidl Avainll e stus
odsele vl Haaald s s3 a3 9.

e :

1. https:.//mathworld.wolfram.com/kaprekarRoutine.html

2. Yutaka Nishiyama : The weirdness of number 6174, International Journal of Pure and
Applied Mathematics, Vol. 80, No.3, 2012, 363-373.

3. oeis.org/A099010

3. oeis.org/A099009
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El[éiiﬁ‘lau%i W] ufFeis

[@sacus 2. w24
A4
(M) 9428019042

AN ICR T
Ll 2AUSL A ASIBL 5 A A1 AL dl UL ol o 2121l 22 v, d % dd edifasizdluil
Hie ‘eyestell BulaMul’ 2 i1l oreud. w2 Widid oflaiiell §85 ellval ¥4 ¢y dl
FHHTAST R AT Y HIra |
T FHEERIHAT d TGNSHIRATIT 11 B9 1l
el
dl i [Rad sdetsyd sal-l 2SR 9, uig da sl 500 uR 2[R e, d Uil 2td sl
Uldlrl $4eL 50l 51280 Hivlol Al 21 a5 A saH1 UL 52l 205 25 ALl

UL Fd, % HIZL 2[R vl o 201t BRI, UHd Yas o U3y 4 © % uHu 4 : That the

moon gravitates towards the earth, and is always drawn back from rectilinear motion, and
held back in its orbit by the force of gravity.

o 2g yedl dRs pusui 8, i stadsAL Hie dcatsel ool dn ALl il aulauiall viafl dda a-l
CREELIRTRE DR

AL = e Al e 2uslani ot wL 2ig s Bulreul A4l vuell sedl {12 »ua d

AR(L Ly, 9.

B A 5v5 C oL yeell 69 vt A [Bigad 24g 9. gl afal usal (Ras wudl

b o A AcAlsMEL o1l A 1Y dl g Addl B AlHl eudl Husdl s2 o, ual

50 AclsNEL 61l e 3+ C 9 d 2 A GUR @ldld €l gl amisa

C AD o1 £9. 2sHi g Bel {12 D 21 219 9. 24148 BD+ cownsS allucll

9. 4R S Ag s MlA2ul siella au (Angular Arc) §0 oi-id 9. g

yeell-{l vtw 27 [ea, 7 sas, 43 BlR2Hl 245 4553 HIR 9. el
27 27
80 = = Radian .
27[2. 75. 43 W, 39,343

A ABDHL 148l £ BAD = o @5l dl £ DAC = 90%-a ©9. AC = CD €151 £ CDA =
ZCAD =90 9. 1l 2Ll ¢Sl 5

Z CDA + £ DAC + £ ACD = (90° — o) + (90° — o) + 86 = 180°

.80 =2a ~a=2=2/BAD
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AABD 4 ~ DBA =90° €l

Sin £ BAD = % = Sin 579, 80 ol o AALedl €lsS
sin2 =2 =2 * BD=2 AD 80=3 R (30) (agusi 4 deuss AD=R - 50)

R = AC 2\ 2igd yedl-l 5w C ol 2idR & %+l 61612 60 Re 8. %l Re L yedll-{l Bisun 9. »lea
5 AC=60Rg¢.
yfldl uRy =2nr Rg = 1.232496 X 10° Paris Feet. (1 Paris Foot = 1.07675 Feet)

. _ 1.232496 x 108
.Rg=———
27

- BD= g R (80)% = % (60 Rg) (50)>

_1 {60 5 1232496 x 108} { 2n }2
2 n 39,343
8
=60 n 2220 X0 _ 15 Paris Feet = 15— x 12 x 2.707 = 487.5 cm.
(39,343)2 120 120
el GUR % dcatsivl 6oL dldl 9 d % AcUsHBL 6o g GUR dldlg 1Y ol
FooGMiMy _ GMiMy _ 1 GMiM; _ 1
m R2 (60 Rp)2 3600 (Rg)? 3600 °©
- Fe=3600 F,
Fin = 2g QU o3 calsyel o, Fe = yedl Gurd o3 caLsyel sy

212l yeefl-{l Aulél GuR @ldlg eu g GuR dldldl syl otell 3600 &g €.

% 60 Agedl WALG Uiadlril HI2 FAUAEIR 9. o % 6oL Yeell-l ALl GuR wsdl uelall Hi2 FalstelR
Sl dl d 6o yedll Auidl GuR 2Ag{l Audl sl 3600 219 9. il 5181 Av] idR stual e 60 A8l
AHY ASA. yeedl GUR 1 A5l % SR SUA d % 2idR S1UdlL HIC g BUR 60 AL AL

yedfl GUR vidR studlg Yot s:% gt? 9. 1 YoAui t=1 Y5l 25=g HAL. >ul g:2(15 ﬁ) =975
cm/sec? 2. % sl quidl g=970 cm/sec2-ll usll 42 s Slda uusl sél adlut 3 ¥ o clsyal ol

N A

el GUR Sl B A % o1 Fis Bts MMzl 15 — 42 3 via 6.

S WY

% 6101 YeaA Yedllel Svg s WA 9, 5 U2 yaedl Gu W3 €9 d % 610l g dell BHRL S AV 6.
AL [A2A1R ALS1AAIRL el ALl 4% URL 518 61R161R [A2A1R 53 dl ledl % AlslaAIRL €9, 2I51AHL dsdl
AHRLsEL AL y2aR, ol A UsLEA! WRR eeU YolllMd 52

L Av (1AL Yels el QUL IR AVLEL .

(1)  Chandrasekhar, S., ‘Newton’s Principia for the Common Reader’, Clarendon Press,
Oxford, 1995.

() u2a, Lzacus 2i., “BlRARUL 1% yads.” ad QaRaiay - g, 21Be 2021,
AU 215 62, Uld . 32
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SRSl ngd JRINIS 6174 [ ahg,; ...

ABALHIR AH. AR
aisiAz,
rajeshmer911@gmail.com (M) 9537927040

§.4. 194930 tirdld alRideul stiAd AHRG s1usR 20l A5 Ad Yo AR isiHl sidual
vl uR sH9L: Ll sl waldl Ui wusLa 6174 HOL 9. il AUl U YRl aHsl 2] dd yesot
LAl sl 2AUBLA 2L % AvUL HOL 9. L] 2L AVAULA SIUIS AN SSALHL A 9. UM Vi AL
25 AgS AvUL 9. AHR UL 2L L {12 Yoo 9.

(1) Amam0,1,2,3,4,5,6,7,8, 93 ea 2i5niedl SSusl AR 215 uie 53 F-l Mgy 249
SRl 215 i 295 L Adsell 2L 25U A Sl ddl AR 2islel oiAd] s1S s AvaL Quil.
¢l.d. 0001, 0098, 0785, 4005, 3016, 7087, 8556, 3068, 7896, 2288, 3335 ¥dl Avuiil
uaie 3 astd 9. uig 0000, 2222, 3003, 6006, 8778 ¥l valvil uie « 531 sy,

(2) >0 Avaiel 2509 Glael sHul avll olle 1R 250 Aval quil. %33 Ul 2400 vl L 0
Ysal €9, 5L 835 AvUl AR VisHl audl 233 9. d viaol qva sélg.

(3) 2L oin Avarnigll % I dval Siy dnigll Al dva ol 530

(4)  HOialL ol ARA1R 2501 GuloL 53] A1 A5l Hlermi HIl qvalL dvil.
(5) 2L AvulnL 2i504 Glael suHl dvll olle 1R 2isi-l Aiui Al dva quil.
(6) el HLEl Avaiell Al Al dva ol 530

1. o vl el 6174 69, dl g Aval 1oll 1.
2. %A 2L w6174 Al dl {12 Yoo s,
(7) 20 oeuotrl A2 2isil Gualol 530 212 251 Hlemi {2l vl quil.
(8) il Avulnl 2i517 Gleel suHl dvll olle 1R Bisi-l Aiui Al v quil.
(9) el HiEl Avaniell Aretiml Al dva ol 530
1. o vl 6174 69, dl g Aval 1oll 218,
2. % i oAl 6174 <2l dlL {12 yarot 53,
(10) 2L cutoirl A1RA1R 2150l GulaL 53 12 Bisi-l Hiewi Hdl vl dvil.
(11) 2L Avaieil 2isiq Glael sl avll oflow 212 Bisidl Airiul Al dva quil.
(12) el 18l Avaiell Al Al 4va ol $320.
1. o v %ol 6174 69, dl g Aval 1ol 21,
2. % i oAl 6174 <2l dl 1A Yool 52U
(13) 21 %ol 6174 < 0L i Yl 24 UBULAL Deai 2121 UdLEis] Add Yrlddr 53
Al 1R 2islH]l s2ells Avapil @S d-ll 241 -l sradl s2d 2is sies 1A 2uud 9.
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YAE 53¢ dvl 6174 0079 0005 4488 5967 9765

Glael su-l vl 4716 9700 5000 8844 7695 5679
J J J J \§ J

AR sl e s s | e | doo | onoe | aage | soer | -sero

53l HAdL FAL 1458 | 9621 | 4995 | 4356 | 1728 | 4086
J J J J \$ J

oL galol WAl oinidl Hiewi Wl | gs41 | 9621 | 9954 | 6543 | 8721 | 8640

Au Ml AL el Aqvan oie | 1458 | 1269 | —4599 | -3456 | -1278 | —-0468

3 404l oL 7083 | 8352 | 5355 | 3087 | 7443 | 8172
J J J J \s J

L ogalor wRel ol Hlewi W | 8730 | 8532 | 5553 | 8730 | 7443 | 8721

Juuiel Al Al dvaL oie | 0378 | 2358 | —3555 | —0378 | —3447 | -1278

3 404l ool 8352 | 6174 | 1998 | 8352 | 3996 | 7443
J \s J

2L oalel Ul oedl Mleml Ml | 8532 9981 8532 9963 7443

Au Mgl AL Al qvan sue | —2358 -1899 | —2358 | —3699 | —-3447

52l HULdL oL 6174 8082 6174 6264 3996
J \s J

2L oalel Ul oiAdl Hiemi Hidl 8820 6642 9963

Al UM ALl Al olie -0288 -2466 | —3699

£dl HOdL w6l 8532 4176 6264
J s J

| galol Ul oAl Hiewmi Hédl 8532 7641 6642

Avqyiell Al Al vl oue —-2358 1467 | -2466

£dl HOdL %ol 6174 6174 4176
J

2L alel Ul oiedl Hiemi Hidl 7641

Avyigll Al Al vl oue -1467

sl 4oLl %alel 6174

i[an el 6174 6174 6174 6174 6174 6174

gd, il AgY Aval 6174+ ol crailRusdiil el
6174 =1x2x3x3x7Tx7Tx7
=10°x 21 x 32 x 73

=73 x 32 x 22 x 100

U, 2ALAVUL 61744 1, 9, 49, 441 1 1R o yolaol Avaiziie] [F:am tiofl asid .
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gd, VRUR O dl stusel uedl ateidle sg Heta o el s1eL 5 515 uLL AR isiHl AvaiAl
2isl uel Hi2ml HIEL 2 Al ALl val Hadl o asid 9. @+l olteoilsl-l »ist udl Hiawi Hidl
e Al ALl Aval gl 209 9. 530 d-l oieonsl sl Ud 9. 1L Ld sHL: YHlddH
sl 9d2Hl 6174 10l % 9.

2L i s2a1Ml uadl eusonsl uell Aes Adladl Avail Aadaini 2419 6. ol YHl 240 vl
Visl 215 ALS5A Hld UHISL A HOL Al YHL oLl sl alml U 9. 35 ALs5A Hid UHLRLHL vl Hofl
L ygdl e9eell 215 oLl saul oMl 6174 1ol o5 69,

UL, BUUSL 215 AL55AU Hid UHISLHAL 150 8R1ad]l 2val [ enellA .

1R sl Al Aol @uil 5 Fui
(1) 254l 2i5 52l sasHl 2is 1 wedl dy i, sasHl 25 Sl Adsl vis 2 F2dl Ay Sld i

Adsl 2is sl el s 3 ¥l Ay Sld. sl idl s5d AR AvAL % 1A 9. ¥ A

0] 69,

6310 7421 8532 9643
214l

(2) 254l 28 5l sasell 215 3 Fedl aY Sl eASHL Yis 5l Adsl 2is 2 F2el A Sld 2 Adseil
¥i5 53l 8L 2is 1 F2dl Ay Sl UURLA Il $5d AIR AL % 1L 9, % {12 21Ul 9.
6530 7641 8752 9863

(3) GuRsd g5 vl sl siaoll qva ole sl AgS AvaL 6174 HAL 8.

dliq vy 6310 | 7421 | 8532 | 9643 | 6530 | 7641 | 8752 | 9863

249Ul v 0136 | 1247 | 2358 | 3469 | 0356 | 1467 | 2578 | 3689

{ { { { { \ \ \

dlael dvamifl a0l | 6310 | 7421 | 8532 | 9643 | 6530| 7641 | 8752 | 9863
Avul ol sdl MoldL | —0136 | —1247 | —2358 | —3469 | —0356 | —1467 | —2578 | —3689
- 6174 | 6174 | 6174| 6174| 6174| 6174| 6174| 6174

©d, VUR ASBL dl s1u5+Al Tl ilan Adll vl 240 208 Avaizil UL 515 218 dvuL o
Slu 69,
UH, AL HIZ 61 €9 o O
QL %, AR sl 15 Al VUL 9 5 Fell VUsHAL 215 Sl drll sASHL 2i5 1 F2dl Ay ©. drll
5L 215 Sl drl Ad sl 215 2 Fedl Ay €9 e dll Ad sl vis sl dell ANl 215 3 F2dl ay 9.
HIRL S VAL AvlAL 5L 2is = a

Soddleusdlvis=a+ 1

-~

SoaddlAdsHlvis=a+1+2=a+3
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NN

SLaddlemRAlvis=a+3+3=a+6

agll d vl

1000 (a+6)+100 (a+3)+10(@a+1)+a ... (1)
2L Aol Aol quidi 1ol Aval

1000 a + 100 (a+ 1) + 10 (a + 3) + (a + 6) e (2)

sd, Yo vl (1) d-fl 21a0ll 4val (2) sl xal Il o Slu.
12, Hou AvaHidl Al Aol vl ole s,
[1000 (a + 6) + 100 (a + 3) + 10 (a + 1) + a]

-[1000a+100(a+1)+10(a+3) +(a+6)]

=[1000 a + 6000 + 100 a + 300 + 10a + 10 + a]
-[1000a+100a+ 100+ 10a+30+a+ 6]

= [1111 a + 6310] - [1111 a + 136]

=[1111a+6310] - [1111 a + 0136]

=1111a+6310-1111a-0136

=6310 - 0136

=6174

el A ASIA 9 5 3o AvyL 1111 a + 6310 A a-ll 210l vl 1111 a + 0136 9. ¥4~
OLEOLLSL Sl BLsHAL Vst et 8, 2l 2UH, 28] A1R visl Al ueL AR @l 57 6, 3, 1, 0
e del A0 sHHL 235H 0, 1, 2, 6 [BHd 2AUL aul oiteoilsl sdl 2uuLia 6174 1o 6.

L [BHd 55d 2isHAL AR 21510, 1, 2, 31 % 0l a1 9.

vl

QL %, AR sl s Al VUL 9 5 Pl VUsHAL 215 Sl drll sASHL 2i5 3 F2dl Ay 9. drll
5L 215 5l drll Adsell 215 2 F2dl aY €9 e drll Ad sl vis sl dell AN 2i5 1 F2dl ay 9.
8d, QIR 5 d-l AsH-L 2is = a
coadleasHdlvis=a+ 3

Soadladsdlvis=a+3+2=a+5
sadlerAlvis=a+5+1=a+6

agll d wval

1000 (a+6)+100(a+5)+10(a+3)+a ... (1)
Wi vl 2140l Quidi 1ol vl

1000a+100 (a+3)+10(@+5)+(@+6)  ...(2)

s, YoL vl (1) a-ll vtaofl vl (2) sl 9l Hidl o ¢y,
1, Ho Avamil Al a0l AvaL ole s,
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..[1000 (a + 6) + 100 (a +5) + 10(a + 3) + a]
-[1000a+ 100 (a+3)+10(a+5) + (a+6)]

= [1000 a + 6000 + 100 a + 500 + 10a + 30 + a]
-[1000 a+ 100 a+ 300 +10a+50 + a + 6]

=[1111 a + 6530] - [1111 a + 356]

=[1111 a + 6530] - [1111 a + 0356]

=1111a+6530- 1111 a - 0356

= 6530 - 0356

= 6174

AL, A AsA 9 5 O Aval 1111 a + 6530 i dsll 2Aa0(l vl 1111 a + 0356 9. ¥4~
GILEOILS] SRl BLsHAL Visd SIS Heta g Al 24, AL AR sl AT ULl AR AL A4 50 6, 5,
3, 0 24t drll 2L $HHL 14549 0, 3, 5, 6 [Bud 20l dxl otigoitsl sdi »ueid 6174 1o 9.

L [(BHd S50 1AL AR 2151 0, 1, 2, 3 <L o 244l wsi 9.

U, WRUR dl 2l Hodd 6L 4vail 6310 24 6530 €9,

g4l 6310 Hi sH: 1111 GHRAL ol oflew »1o) Avail 7421, 8532, 9643 HAL €9 e 1% <ld
653041 sMal: 1111 GHRL el ofloy »1wl vaiil 7641, 8752, 9863 4L 6.

2L Al Aa0f] qvaipinl s1a: 1111 olle sl gl el Aval 617440 59l 33512 Adl
.

dladl vl 6310 + 1111 7421 + 1111 8532 + 1111 9643
wqull AvyL o, — 0136 — 1111 =— 1247 — 1111 =— 2358 — 1111 =— 3469
sl wadl oot 6174 0000 6174 0000 6174 0000 6174

2Ydl

dladl vl 6530 + 1111 7641 + 1111 8752 + 1111 9863
wqol AvaLole — 0356 — 1111 =— 1467 — 1111 =— 2578 — 1111 =— 3689
sl Hadl waer 6174 0000 6174 0000 6174 0000 6174

U, 8 UL A58l 539Ut 28 9 5 LR, S1USAL Vi AvUL 6174 A v g vl adl 3
.

+e+ 4
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(sl 2iven : 203 vdlg — 2 Jione:]

Gald e

add @las, aqus
(M) 9375622977

‘Palindrome’ ¥t (s eilMi-l 216 €9, d-ll 12 24 © : ‘running back again® ¥ Aot 22102l 5
w902l AiAdl A¥L 4214 A ‘Palindrome’ 58 9. 21 % {a ¥ vl 1ol il 5 el elogll diadl
AqHIA € dA ‘Palindrome number’ 5 ‘Palindromic number’ $8 €. »i5 [Hotr (338 wiHAL oUB1dst
2R 51453 Ul Avain [yl vl 56l 6. 2048yl ‘Palindrome’ i1 ‘Palindromic number’
Hie ‘(gyell vt (gl Avar aoel awuly,.

AluaH ety [gyell 2081l [ s3210 AR, WM, ‘sist’, ‘Adld’, ‘Aamad’ ‘Hauidaw’ A
[yl aoeiql Gelerel 9. ‘Maln AlM vt ‘dHl @d’ 21 [gYull aisdil Gelsel . Ul Al &
dlziol Slrglse Al a5 e e Fedl (gl aisal oorudl (s dval 9. 21909 MMl uRl
32ais aelldi Palindromes . %4 %, ‘mom’, ‘wow’, ‘dad’, ‘level’, ‘madam’, ‘eye’, ‘no devil
lived on’, ‘never odd or even’.

s 8L AR Sl § (gl vl vied Ad) AvalL 5 L sl Glaeiadi ¥ AvalL 1oL d Yo
Avy o edl. Gelsrw ddly 11, 22, 33, ..... , 99, 101, 111, ..., 191, 202 [yl vail . dl
21el gd 218l gyl vl el

o AUAH S il AvAR Bed 30, 1, 2, 3, ..., 9 A g4 sy AvUlil aeifas dd gyl
aell @,
o ol visiaoll Byl vl 11,22, 33, ..., 99 ¥ 5@ A VYL HA,

o o2 sl Al [gyull vzl 101, 111, 121, ..., 191 14 se 10 Avaiil 14,
201,212,222, ....,292 %14 54 10

909, 919, 929, ...., 999 ¥4 54 10
214, 9 x 10 = 90 w2dl »ta1 visiaioll [yl vl 1oL, ay visi-l Gyl Avail sedl 1o 2
2L L 2l asiy. 1R visiaoll sed) [gyull Avaiil 1oL ? 249, wi isiHl
gd [QaR sy 5 gyl Avaail sul Aal wa 7 didlv 22-02-2022 gyl . didvila 21
Aaledl Ut 53051 2141 uel-l dlell udel [Byvll didlvt 10-02-2001 0. i Ad gyl dalvi-l u1el
CRICIEEN
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10-02-2001, 20-02-2002

01-02-2010, 11-02-2011, 12-02-2021
02-02-2020, 12-02-2021, 22-02-2022
03-02-2030, 13-02-2031, 23-02-2032
04-02-2040, 14-02-2041, 24-02-2042

2L {d 2410 q4di 9 200121 2100 YL sa 29 Byl vl qaal. dues ad 21012 2200
L e 31 Byl didlell qasl. urells ay 22012 3000 4L is wel didlut [gyell sl Al 2u,
ay{ 20002l 3000 YHIHL 4oL 60 o (gl cilvil woral 3131 uel-l uaw [yl dalv 10-03-3001
wadl. 2L [gyell ddlviiel dyel agl daiz 52 dl d-dl el dlv-R-Al-arql 215 w2 2is (A
dus (Pattern) 2lal 13l GeleRel dly 2141 A€l »ied 3 ay 20002l 210041 uadl d+m (gl
vl 3g2uHi o 2448l 21 % Zd 9 2101 &l 2200 (224 4€l) i dui Gyl dilvil Ryl o
21990, A1 % 2L dlKlvil 205 v Byl odal el 24 dd Byl vzl digsidl 4R, 8 «oiR,
6185 1613 QIR Avy AL 2] sl

s, U 2 A1d 5 1S Aval Byl AL Sl dl del GuRl [yl Advan Hadl s ? oaier © ‘s,
w5 udl d 2 9% 2UUL AvULAL isid Glael sHHL avll Adl dval oLl Yo AL 2 1L Ad]
Al 6UyY GUYPHL dvidl ¥ Aval Ha d [yl Aval edl. Gelsl dils 3472 A Gldel suil quid,
2743 sl 3472 i 2743 < 6Ly cUgHl duidi 34722743 301, % [gyvll vl . [yl 2ival
Hqaaal-l ofle dd {12 w8l 9.

[gyfl vl A gl adl Avaiaiia d-l 2150 Glazladi Hodl dvaimi GHRAL. A Al Gyl Aqval «
Sld ol 2 Ul3uL 530 520, 20 wBAL Al YHl A1y, Avl wdl Yol urall gyl A4 ¢l ddl 4va wadl
. dortt, 2l dd Ald wardini gyl val 109l o d-l vidil «ls.

Geleel: 35+ 53 = 88 v 88 [gyvll vl 9.

34 + 43 = 77 2 77 [gyell v 9.

NS A

w1l wis o w1 [yl Aval voll 2 9. s dd A 6L visHl 4valL 10a + b ld dl (10a + b) +
(10b +a) = 11 (a + b)

e % Uil AR a + b, 1 ol 9 YHl-l 515 vl 1, dl 11 (a + b) [yl vl 2 211 2ea
2] 215 o wad [gyvll vl wol. ¥4 3,

a+b=1,dl2vw10;10+01=11

a+b=2 dlaivail 11, 20; 11 + 11 =22, 20 + 02 = 22

a+b=3, dlaivul 12, 21,30; 12 +21=33,21 + 12 =33,30 + 03 = 33

2 oS 259, 5 6L wisicl 6 AvABAL U5l ARALN AHLA Sl dl anifl Hadl [yl Qv ue
AHIA 83

6 wise{l Avainiel]l [gyvll Aval qoaal M2 Gusl ami 2159l ay uardi-l #32 U3 dg oin.

youldlay — E Copy-4 [24] A1[Ba-2023



Belslel : vl 57, 57 + 75 = 132 ([gvil «1oll)

132 + 231 = 363 ([gyvll &)

14, ] oL wataitl 33 udl.

2L, AR A Ui visialol qvaiidl Gelsel A

953 5889 25678
+ 359 + 9885 + 87652
1312 15774 113330
+ 2131 + 47751 + 033311
3443 63525 146641
(layef)) + 52536 (i)
116061
+ 160611
276672
(l2yel)

vid $edls [ayvll vaiil Aot gL adl uel gyl Aval €9,

(11)2 = 121

(111)2 = 12321

(1111)2 = 1234321

(11111)2 = 123454321

(111111)2 = 12345654321
(1111111)2 = 1234567654321
(11111111)2 = 123456787654321
(111111111)2 = 12345678987654321

d-ll s :
(1) avidi dilu i q i 6 visHl quidl % dlv [gyefl i ddl o vl ald saumi 244l

(2)

3)

(101)*= 10201
(1001)%= 1002001
(10001)% = 100020001

(22)° = 484
(212)* = 44944

9. o dllvl 5 | 5 ol s isHl av{lA dl ol ua sedls ddlvil [gyvll wa. ¥u %, 1-10-
2011, 2-10-2012, 3-10-2013, ...., 9-10-2019, 21-1-2112, 1-1-2211, 2-1-2212, 3-2-

2223 ad13.
12l 10 i »teL (gl yelad{ vzl 9 : 1, 4 24 9

112(l 1000 4l ~1at [gyell yelasf 2qvalL €9 : 121, 484 11 676

10012(l 10,000 ytlui 32cll [gyvil yelaol Avaiil €9 ?
12l 10,000 yeli seell [ayull vl yelest €9 ?

s Lt yRils vl agal ay ool [gyell dvaisiidl a1l dds qull asid dd wReus ui

ay ysal o A6 1Y
+++ 44
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Gistefla 2iveuN-4
22AuE dferenil ), 3. cnn

39, ARASH -uH~2y, P.O. tilssed, vHele-380 054
(M) 98255 77784

URAY, (uoioL 215 306 E-vugld 1)1l uole 2dd vt Auiaslldl uay duui 20l Busiely Avasii-dl 2s
el 22 531 edl. 2t g {12 UYL edl.
“lAp + 2A3+ 3A4 + ... + NAnsy 28 BLsiella vy 9.
Gu+ll el duim Bisiella Avaisdl (A)dl Asdlels 24 dnl sl 2sdioisdl 3020, Gulsd Aellui
ueldl vl n 69, IR 328512 sl AAdl siellmi uel-l dval n—1 @S, 204 sal suue 1A sl wa
2A1 + 3A2+ 4Az + ...+ NAL 4
2L ARALUAL 5185 v clalRusdl 97
o 519 AlalRLsdl €ld dl l8altl Haet 5301,
N >l Uiglas Avaizii-l owe . N 2ixid oL . 4l Neil 2Ls Aid Guata-l did s lat. uay n
uiglas Avaiel aeid 20U Ny a3 saldlat. 2uu
Ny = {1, 2, 3, ..., n}. evlldl <l o Np Aid 2@t €9, ot Np U2 20Ul {12 Yool »is uEul cvaiAd
53
“Np L 6 825l 421ddl dHiH GURLRLL @S, €25 GUalBL-l Beslll JRULSIR 531, 2L dMlM ARUSIUAL AR
5.7
2L UBUL vdold ARl Sai wReUHL HA 9 d Sedis Gelewil gll ASHL.
(1) Np = {1, 2} &L,
Nl [2a24l (6 uesl sriadl) 2is % Guaial {1, 2} €. 1 GuoIRL-L 6 Besi-l 2alsiR
12=21=2A1 e, (i)
2] Noel L8 o GUOLSL HOLcL latell dell Besiel ARILSIRAL AAUAL U Gl Audl Al
(2) N3 ={1, 2, 3} 4=\,
Naril, 6L g2sl 421ddl, »18L Guatell : {1, 2}, {1, 3}, {2, 3} 1o1al. d £25+1L 6L 82s5ixll RIS L AL
1.2+ 1.3+23=11494.
M 11=21+33=2A;1 +3A2 e, (i)
(2uud 21 @l 20U6L dviimi Brsiely Avaizisfl el »udl aL ¢l nHl Bisiell vl
An =2 i d urell Ar=1, Az=3, Ag=6, A=10, As=15 ... 432 Aall B.)
(3) No = {1, 2, 3, 4} aS33.
NgriL, 6L 82sl sruadl,  Guatell : {1, 23, {1, 3}, {1, 4}, {2, 3}, {2, 4}, {3, 4} wuAlL.
Vi 55 BUDLRLAL 6L B25lrl ALRILSIR AL AR
12+13+14+23+24+34
=2+3+4+6+8+12=35%444l.
A 35=21+33+46=2A;+3A +4Ag ... (iii)
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(4) Ns = {1, 2, 3, 4, 5} a5\,
Nsil, 6L 825l 821ddl, s GUaLLlL :
{1, 2}, {1, 3}, {1, 4}, {1.5}, {2, 3}, {2, 4}, {2, 5}, {3, 4}, {3, 5}, {4, 5} =d\.
2L 835 GUaLRLAL 6L 8251l ALRILSIR 53 URALIL Sl
12+13+14+15+23+24+25+ 34+35+45
=2+3+4+5+6+8+10+12+15+20=85
M 85=21+33+46+510=2A1+3A+4A3 +5A, ... (iv)
GuRAl AR GeleRlML HAAL uRsuHL vl cus wReH {12 uHISL Sl A G g i 59 A, ©.
“Np={1,2,3, ...}l dxid [2aesl (8 828l q1ddl) GUaIRiiFL Beslel ARl A0
2A1+3A2 +4Az + ...+ NAL g AT L, (A)
(A) Hi 2uua aelMl ueldl dvarn—1 0 d e 9. 4ol Npst (g g2sl Guareii-l v
nC="CH = A =1+2+3++(n—1) 8.
248 uRenH (A)-l AUBIL 24121 24 012 412 Nprl i, g2 sl Guolsliel d2siel RILSIRAL AL,
2A 5 2A1 + 3A; + 4Az + ... + NAng <L Nl AIUHL HALL,
AUGL A5 s1resell AL s3> FHL 2L Npell [g82sl Guatsilel sesivl QRIS slesel vidizii {12
UHISL YSlL. slet UL AL ARUSIRIAL AL A3 53121 s1%es-1 il
siesel ugdl Ulsdsl viiziul 20Ul »igsd 1-2, 1-3, 1-4, ..., 1-(n-1), 1-n a@vilg. »u ulsdani 1-1 =
w3t 2l Al 51200 5 {1, 13 24 Npeil 6L 8251 4R1adl Guarel 2l »uH usdl ulsdui e n—1 viiei e1R191.
stwesel ofloy Ulsadi viiie »igsd 2:3, 244, 2.5, ..., 2(n-1), 2:n @vilg). sires<l 1 ulsami 2-1 24
2:248l asia AR, sikel s {1, 23 2 {1, 23 (Gt A2l 20 {2, 23 (gu24l st 2.
2L UHISL AL A,
Al ulsaui 34, 3-5, 36, ..., 3-n,

2] ulsdui 4.5, 4.6, .......... , 4-n,
sies-1
lsa-tl N+t & B2 Slaren GuaLRil-lL 424l JRus1 ulsaui

54 yeHl v
1 1.2 [ 13| 1-4] 15 — |1(r-1) | 1-n n-1
2 - 2.3 | 24|25 - |21 2-n n-2
3 ~- ~- 3-4 | 3.5 = 3(n-1) | 3-n n-3

n-2 -- -- -- -- — [ (=2)x| (n-2)n 2

(n-1)
n-1 - - - - - ~ | (-1n 1

(n=2)l ilsami & a2st : (n=2) (n=1), (n=2) - n, 2= (n—=1)4L Wlsani s 825 : (n=1) - n @val-dl 8.

youldlay — E Copy-4 [27] A1[Ba-2023



212 2 ALl 5 65 Ulsaul 2010l Ulsa sl 218 vl 2Ale HRUAL 9. GUASA s1sHL Np-ll s [gaesl
GUOLBLLAL B25LeL RILSIRAL AHLALL A5 AU 9.
18] o iDL g vl

(n-1)+ (n-2) + (n-3) + .. +2+1=A,_ , = 227

- £9 Vi, U1 28 5 Nt [geesl Guareii-l vy, ual

nC, = n(nz_l) = A % 9.

S S1Rs-1dl dHIM VML quid AVl ARAGL S3alAL oSl & 9. L AL (A)HL 21l
(AL AALN 1 2A1 + 3A; + 4A3 + ... + NALg F2dl Al A

AL ARALU AL UL S a3 saldly.

S Haddl HI2 UUSL S1%es 1l o1l AGLAL AL AADL AR 572 i AURGLE AL GHL ARAUGUBALAL

AqLL 3 S Hadla,

UAH AHHL UL A5 B UL 91 1.2 211 1.2 = 2.1 = 2A4

oflog 2AMHL 6 uel €9 Fll Al : 1-3 + 2.3 =3 (1+2) = 3A;

Ao UL 22 UEL €9 F+il URALL :

14+24+34=4(1+2+3)=4A;

(N—2)4L AA™HHL Uel-l AqAl : (n-1) [1+2+3+ ..... + (n=2)] = (n-1) An_2
( (n—2)M1 2dioimi (n—2) udl 1dl.)
(N—=1)41L 2 ™HL ugl=l vl (n=1) 24 dHAL AR :
n[1+2+3+ ..... + (n-1)] = nAp1
a2l oL % ALAL ARALOUAL A1 :
S=2A1 +3A, +4A3 + ...+ nAy 4
24 Nyrl dHIH [g825] GUaLSILHL B2 sl dRILSIRL AN S = 2A; + 3A; + 4A3 + ... + NA,_1 AIA.
uReuy (A) Al 2. ¢ GuAsd ALl U0l S U8l ‘n°L a3uHl (nedl @8y adly) salda el
2A1, 3A;, 4Az, ... T, AUS UL -
Tr=(r+1) A0 %20 s r=1Adi Ty = 2A; 2 r=n-1Adi Th1 = NA_1 HA 9.
AN S = YT dlacud ©. %ul T, = (r + 1)A,
_ (r+1)-r-(r+1) _1 [r3 + 2r2 4+ T]
2 2
2285 = Y3+ 2r2 41
=Xt 2 Xt 4 X

_ (n-1)%-n? 2 (n-1) n (2n-1) n (n-1)n
B 4 6 2

Bn2(n—1?+4n(n-—1)2n—-1)+6n (n—1)]

1
T 12
:% [n(n—1){3n% —3n+8n—4+6}]
== (-1 @n*+5n+2)]

youldlay — E Copy-4 [28] A1[Ba-2023



1)

)
©)

. 25:% m(n—1)(n+1) Bn+2)]

:i ‘n(n?—-1) 3n+2)

U4 Npril diH (38251 GUDLRILAL B25LeL ALRULSIRLAL URAL0L ©

S=2M1+3M +4As +.. + DA 1 = — n (2 — 1) (3n +2)

ARALOL S, ot ULl el el 218t A1R Ad Hadl adla.

S Hu1qdl HI2 ULl A MELS ARALIL 53] usdl ol ARALUAL ARATL s, UL Vi % ARALL 835 Ul
£ls AL AL AAL 57 VL 6181 ARALOUAL ARALOUL 530wl Hod]l sl

(B)ui Hondetl Y-l alRidla siguisel Rigiall wel aueidl »udl asla.

2L Y2l 25 il AL 200 At yR1 s

U8 N x N = n? 428l 4Rudl 4 15t 4L 2R3 N2 viAiul {2 Yool vl 4.

we sl : 11,12, 13, ..., 1 (n=1), 10

oflop Wl : 2:1,2:2, 2:3, ..., 2 - (n-1), 2:n

o Q5 31, 32,33, ..., 3+ (n-1), 3:n

(n=1)l ulsami : (n-1) -1, (n-1) -2, (n-1) -3, ..., (n-1) (n-1), (n-1) -n
nflulsadi: n-1,n-2,n-3,...,n-(n-1),n-n
51%5-2 1 N x N ARA

1-1 12 1.3 14 -- -- 1(n-1) 1n
2:1 2:2 2:3 2-4 - - 2(n-1) 2:n
31 3-2 33 34 - - 3(n-1) 3n
41 4.2 4.3 4.4 -- -- 4(n-1) 4n
(n-1)-1 | (n-1)-2 | (n-1)-3 - - -- (n-1) x | (n-1):n
(n-1)
n-1 n-2 n-3 n-4 -- - n (n-1) nn

24 LA N? v avld vl 2048l YEdls dcuon 53, wsdl duim n QlEiiel el
AU 53,

U Ulsaedl ua0ll 0 1-(1+2+3+...4n) = 1Zn
ofle ulsarl AR 2-(1+2+3+...+n) = 22N
Al ulsdsdl A0l : 3-(1+2+3+...+n) = 32n
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nldlsadl aaol s n - (1+2+3+...4n) =n X n
UM 2A1RAAL dAHIH N SR @Bl Araiiledl se A2l
1¥n +2%n +3%n + ... + nXn

=(1+2+3+..+n) Zn:[Zn]Z:w ............... 1)

8 AL dMIM N2 v 2oL [Qetll sl £25 et Al aralil Aodls
[Qeua 1:

UL A5 UL N AL QU] AvaplieAL AR

11+ 2-2+3-3+...+n-n:12+22+32+...+n2=2n2=w ............... )

[Aeor 2 24 [Qeua 3
2L [Act1o [ sl ARl ool vudal 9. i [Aetolldl Avaiil i 24 j-i AHIA 9. 21ed 3

i) dl AL Ml ulsd 29 jHL el quidl vl (i4]) 240 jHl Wlsa 2 il el quiel 4val (-0) 24
9. el dls olley ulsd i Al el avidl 4vaL (3-4=12) i 2Alel Ulsa 244 o el eviell vl
(4-3=12) 41 9. ol 61 [AR191L s1%5-1 Ui Gldledl HAoidL % 9.

U4 [A11-2 i quie]l il 14100 21016 safde q3d S 9.

[Ac1101-3 Hi cviell vl AT YRL S % €9,

aufl [Aet1at 1,2,3 Hi avid]l oHl vl 1400 = N x N 201U anel 01124 A0

. n(n+1)(2n+1) n? (n+1)?

+5+5=
n? (n+1)?>  n(n+1)(2n+1)
4 6
n (n+1)

= =05 [B3n(n+1) —2(2n + 1)]

= é ‘n(n+1)[3n%+n— 2]

(1) 2t (2) urdl)

é nn+1)(n—1)GBn+2)

LS = i ‘n(n?—-1)3n+2)

A48 1L % wReuH (B)Hl wae ed.

FH UAH, ‘N’ bt YRS AvADAL G-l el 4251l ALRISIRAL AL GUR RO, dd 515 Yo HRl->1R1Hi
gl B2slel ARSI AL AL [ALL & Ul r AvuL2ALAL AL BesiL RIS AL UL [Qal Hadl asid? usisl
GR ‘Sl €9, UG Yol Hlus QA1 2o HA €9 el Mol HISE, URL 9. AL YoAedl ALl dl 1L, 4l qvl 1

o Aty 410y OlRIIY .

+4 4+
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usi Al - egfila (4)

DEERVEL])
ARASU SAIRY, 2L, AHUEIAE-382481
(M) 9904235869

AL visul vis UsrAr{l 2l 53 cdl & FHL 6L douSuiil Al >l doild olRAR oldlddltl sdl
2 dell M2 AsH B3AAL 6 2l Acllel el AHAALAL Ut 540 edl. o 6L Rl 12 UHISL Sdl. L 3
AB + CD = XY oidlddle €l dl,

(1) XY uz [Big P i el »taal dl 2l 5909 XP = AB 244 PY = CD (»taal XP = CD A PY =
AB) 21y A2 A 53 usia. (25 1)

A ) B C . D 4 B E
i ' c : D
¥ f = f > - .
2ugld 1 2ugld 2

(2) AB A B ds doudld d-l Uz [Big E g Ag »taal dlad 3 %l A — B — E 211 BE = CD &
(Madui 200l uRRAMQ uMEL suL iz 3ol Dd 244 suidl dotladl d xiqMd gL vald
21ddl.) dRele AE = XY lBid s34l w53 asid. (2usd 2)

usd : Asly Agesiel ABCDHL P ot oty AB U w15 [Big 9. P 3w a €3¢ ada agrsial

o110l BC, CD 1 DA 243l & Al6id 531 3 AB = AD + BC.
yass5eL 2 Uedul 200d] Hl3dl wausl 2usld elrdl 2sld 3 Fdl susl e, &

-~

o2l dortdel
AR Ao Jutrvisel oS Fedl otdiaaidl 8. dl GuR ARd 6 Rl UL 515 215 il QAR 530
ASIY 9. URL 5UL Rl S1H 539 7 AlAS 21 Qldl USel Uld 2L (A9 (AUl 2L A4y [Adid dd
$29+(1d 9. el oianigl sl Rl GuALHL Al Wad GalS %3 d-dl (Aol ddl uedl Adl. M2 218
514 530 A5 5 ol 22l UHISL U8l UoAHl g 539 Ui d [, FH 5 Rl (2) UHISL 2UULL S19
s o1y AD wal BCA 518 215 R0 dsell doudld, dondal Juvizl sa doisS ABL doisS
g2dl sl u3.

Q

uig @M sul ugl 9 ? A aoll agesial ABCD
Y514, uslL UL €9, d-tl Gualol 54 dla 39 ?
2lld (A1l g AdL 9 5 Rl (2) 51 vuA Hee
s a5 dn dwrld el ed wdl (1) [Aa
(208122 dl, AB R 215 [Big M 2d 2ilag 2A2a
ad Adul 3 %l AM = AD i+ BM = BC
A4, i [Bg M Hie 2istell qld [Bg P uz 9 a3
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9. uig Al A2le vusla el wadl 5 Big P 2 [Bg Mo 22 4 sl A, dl ed usiq 24 dd
Byaald @2l as . AB u [Big M 21 uis 530 3 %l AM = AD 21y 19 clizelle BM = BC
ALt sl UA 530 asid. ol Wl 512 dl CM 24l DM 241 6lis % AAMD 4261 €l
dl ABCMAL +[264% A6t s2cil Uit 53 8. 214 CM 1 DM {13 ABCMAL 44264 41t
sl (AR 2L 112 ? s1R8L 5 Busiin An[gedo AlBLd el 12 [(BLsleidl 6L vRulel HIY AMLt tldidl
wsld il AL A5 vRlL, vell C, w1 sl Adrsier ABCDHL ugL 315 ¢dL 9. asll AAMD uulge
slatll caiefl el viguil (A9 $955 HURL 1Ol A7 A51Y Agrs1e ABCDAL AHAUMSAL VRUAL HIYrdL
AR 1800 21y, €9 dell uRl Gurlal 31 515 [Fely il ueifl st am adL e,

dll 8 RIS AL e13-Uss {121 IRl S MLDAB = 20 9. Ust 214 5 2l Mle 207 34 0 -l ? 5181
U2 9. AADM Aulgeier glatel otsl-l vetiidl {iv 900 — 0 a1y, A 20+ 2214 6 Al dl eidl-

vRIALAL HIY 900 — g Ald. ¢d Agesiel ABCD asly glall 518 m/DCB=180°-m/DAB = 180°

— 20 23, 315 dld AUl 3 1800 — 20+1L 24381 900 — 0 AU 9. 25 Aelld wReuH © 3 adul oislzL
ML 24194 [Big X vt aduidl 3t il 2uvis [Big X 1l d adaq el 6 uist a2l venl
SR [goH1%S Sl €9, % AAs AL URRIHSAL A2l vaid d alas 240 wReuH Yl A6Ld 52 dd Sy .
A wReum (@AY 28] [[aRdL viid 2199 3 CP 3L Z/BCD-L 512 [2eies ©. 112 mZPCB = 900 — 6.
uig, 2 sl 1€l 9 AL ? B A CBMAL A4ge1% A16Ld 534l €l dl ZMCB il ZCMBHL 44L-
olctiacildl Muerd 539l ASBL. AL D UM HAAL vRuAL 1Y udl A% [l audl A, uig
] Al 3 mZDMA = mZPCB = 900 — 0 i UM AR dld A Agssiel DMPC A5y €y,
QA5 MZCBA = 2¢ 6. dl Gur 53¢l 2l uzell 5¢l asia ¥ mZCDP = 90° — ¢, il 84 Ag$leL
DMPC 25l glalstl 518 mZCMP = mZCDP = 90° — 4.
$d ACBMHi mZCMB = 90° — ¢, »14 m£CBM =2¢ W2 m~MCB = 180° — (90 — ¢ + 24)
=90° — ¢. w2 ACBM™{, mZ/CMB = mZMCB i1 &l BC = BM.
AT Y2550 Wiot 2L eld 9 5 uedell G5d s Sl Aa oS wstd 9. GuR seell Al ussl [Albad
B3 sl wsiy Al g S99 5 cAs UL Ul [ARad B5a Quidl-dl Udet 5.
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UL Y. Y. Qé1 1fGia u=-2A0id1 Vis-308 (E-Copy-3)cil 65d)

3L Al xR
vHglale (M) 99253 62754

1 1 1 1 N [N
9) If + + +...+ = , then find [—], where [x] =
21211 31200 4119! 111121 11221 100

greatest integer less than or equal to x.

Solution : Here we will prove a general result.
1 1 1 N

Let 2! (2n-3)! * 31(2n—4)! oot (n-1)!n! = 1!(2n-2)! (Heren =12)
Multiply both the sides of the above equation by (2n - 1) !
(2n-1)! + (2n-1)! + 4 (2n-1)! — N-(2n-1)!
2! (2n-3)! 31(2n-4)! (n-1)In! 1!(2n-2)!
2n—1 2n—1 2n—1\ —
( 2 )+( 3 )+“'+ (n_1) = (n-I)N
2n—1 2n—1 2n—1 2n—1 2n—1 2n—1
(G + (g ) e (;_1)>+(( P T GO P Gy
= 2(2n-1)N

(G R G RO ety ) X (Gt R Gt R G}

= 2(2n-1)N
( ()=GL))

(7 D+ )+ (77 ) s GrZa)=220-DN

an-1 (an— 1) B <(2n0— 1) N (an— 1) n (%Z - ;) 4 (;Z B %) > =2(2n-1)N
221 _(1+2n-1+2n-1+1)=2 (2n-1) N
21 _2_-2(2n-1)=2 (2n-1) N

2277.—2_1

-1=N
2n-1
n-1_ n-1
N= (2 DEM+Y 1
2n-1

By substituting n=12 in the above result

211-1)(211+1) 2047 X2049
N= it C o)) -l=—-"1
23 23

= 89 x 2049 — 1 = 182360

o) = [ ] = 1823
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(10) If x and y are integers such that 2y2 + 5x2y2 = 60x2 + 1763, then find the value of 5x2y2.

Solution :
Here 2y? + 5x%y? = 60x° + 1763
2y? — 24 + 5x%y? — 60x? = 1739
2(y* — 12) + 5x% (y* —12) = 1739
(5x% +2) (Y —12) = 1739 = 1 x 1739 or 47 x 37
5x*+ 2 =47 and y* — 12 = 37 (Why?)
5x* = 45 and y? = 49
5x%y? = 45 x 49 = 2205

(11) The function f, defined on the set of ordered pairs of positive integers, satisfies the
following properties f (x,x) = x, T (x,y) =T (y,x) and (x+y) f(x,y) =y f(x, x+y). Calculate

f (14,52).
Solution:
Here, we have f(x,xX)=x ........ Q)
fx,y)=1fy,x) ... (2) and
(X +y) f(x, y) = y f(X, X +y) = f(x, X +y) = ("yﬂ) TCS) D— (3)

Now, f(14, 52) = (14, 14 + 38)

_ 52

=— - f(14,38)  (From(3))
-f(14, 14 + 24)

_ 52
38
_ 52
38

= - (14, 24) (From (3))
- % -f(14, 14 + 10)

=B % - f(14, 10) (From (3))
-f(10,14)  (From (2))

6
_ 26

5
_ 26

== +1(10,10 + 4)

= ? : % f(10,4)  (From (3))
- % f(4, 10) (From (2))
= % f(4, 4 + 6)

=18, ? f(4,6)  (From (3))

10
== 1(4,4+2)
2

=2 -2(4,2)  (From (3))

= 51 f(2, 4) (From (2))
=91f(2,2+2)
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=91- gf(z, 2) (From (3))

=182 x2 (From (1))
= 364
(12) The sequence {a,} satisfies a; = 1 and 5(@n+17an) — 1 = ﬁ for n > 1. Let k be the least
3
integer greater than 1, for which ay is an integer. Find k.
Solution :
Here we have 5@n+170n) — 1 = ﬁ
3
. glanti-an) — 3 _ 3n#5
) 3n+2 3n+2
. 5(an+1_an) . 5(an_an—1) . 5(an—1_an—2) A 5(a2—a1) . §a1
_3n+5 3n+2  3n-1 8 .5
" 3n+2  3n-1 3n-4 7 5
oo 5%+ =3n 45
. 5% =3n+ 2

Now, it is easy to varify that after n = 1 the next value of n for which 3n + 2 is a power
of 5isn=41
5441 =3(41)+2=125=53
a, =3
k=41

uL. Y. A Q<1 21d1d y=all ¥is-309

(1) If x > 0 then find the greatest possible value of (logx)!°8l08108x — (Jog logx)'o8los*
where all the logarithms are on base 10.

[ x > 0 €, dl (logx)'osloslosx — (1og logx)'08108* o] wed alsd [BHd L. owul
LM @goLeLsil >R 10 6.)

(2) Letp(x)=x8+x>+x4+x2+x+1.Ifa,b,candd are the roots of the polynomial Q(x)
= x4 + 2x3 + 2x2 — 1, then find the value of p(a) + p(b) + p(c) + p(d)
(A I p(X) =xB+ x5+ x4+ X+ 1. B a, b, c >t d 3t ueladl Q(x)=x4 + 2x3 + 2x2 — 1+
ofls ¢ia dl p(a) + p(b) + p(c) + p(d) d He 20lxl.)

(3) Prove that ([Bid 531 3)
2 3 n 1

+ . 4 =1
0!+1!+2! 1142!+3! n-2)1+(n—-1)!+n! n!

+H+ 44
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Prof. P.C. Vaidya International Conference on Mathematical Sciences : 9§ Viddid
3. Wil e

A8 [Aeul, dl2 e gR g YRaRd, Yrd.
(M) 9974230088

3ot A 0L AeA] I e s@a o1 YMRARIEAL AlRid QoL gL dl. 4-5 Hiz
2023+ A% 4™ Prof P. C. Vaidya International Conference on Mathematical Sciences’s
ALY SAUHL 1Y, e

dl. 4 32l 2023 A% 1[Edd Bgaed gaulasll d. 5. A, sl Aagadil saml 21
ed. FHl g4 alRasll . 2R, Al dledl, AMTHAL Hou HduIA UL A Ad s, YA
Ricdlse uedl, 2ty [Acqiordl asisllil, 2Loud AURld Hiotl Uyl 3. Geurd uould dal Al
Y, HUALSL 3L el

AMRAUAAL seellAR 2l [Aeuolla ast st .l Al a8z HaAA AU, ed. AHIZA A6Hdl
saulasla alBid dlsedloy dal [Qenedl>il M2 RuUe oidlaald sl s34 sd. sauPasiat udq
2514l A12 AABAAAA 50l HI2 YH29L Usl scll. 2ABANATAL oflog sl 3. BaAMHg AL Al
a5 ULl A AHA AEAAAAL RdR 2L edl, AHTHAL 3o, il sl Ul 2 2.
s Ul 1AL de AL Yldll A48 dleleal sdl.

2L 2AAAAAAL 22U adladl HAll el [Aeto . Bidl 23a dal Aysd @us adladl
WoAlell o1l [Aciotel 3. siud ved dldl sdl.

zal-[Az el [Aseudl gizt [Afas [Avdl v ilEdenl 2 [2auHl crvdledl AL Sl di elor
QMBS get Ald vl diet dldl edl. FHi UL, YA, da RHRad dsar Hod yMafd-l
WIFAR 3. AW% UWAG GIRL UUAHL U, s dal Ul 21204, del AHIRAA AsAR $edl-L 22l
e+l AHR slAwL AR L. A%AFHIR VGO gIRL HUUAUHL 2UY, ed. U dsdlvil ARUd
YRARZlAL R0 W3R 3L A 20, 1R e elael dorrid YRaRiZl-L UisuR 3. Ballguir ullRul,
SVNIT-L M3 3. [Asi uald, A8l uzd 3[RaRid Wz 3. 2ogd Alke sl du
daterl Als2dR 9z 2l [QlaM u2d gdl.

2L 2A[AcAML 652 Ay AUl Al 2l [Qpatl AW AASADAL gIRL S U, 8.

21 2 [Ba{la 2ABAA - 21osR0d ARt {301, UL, B, 3iH. Al 51632, UL, L. IR, A 516U
A {12 A1¥e slEreL doald YRR (GRC §3) glRl WP scMl 21y, ¢,

+4+ 44
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37" Indian National Mathematical Olympiad 2023

Time: 4 hours January 15, 2023

Instructions:

e Calculators (in any form) and protractors are not allowed.

e Rulers and compasses are allowed.

e All questions carry equal marks. Maximum marks: 102.

e No marks will be awarded for stating an answer without justification.

e Answer all the questions.

e Answer to each question should start on a new page. Clearly indicate the question
number.

1. Let S be a finite set of positive integers. Assume that there are precisely 2023 ordered
pairs (2,v) in S x S so that the product 2y is a perfect square. Prove that one can
find at least four distinct elements in S so that none of their pairwise products is a
perfect square.

Note: As an example, if S = {1,2,4}, there are exactly five such ordered pairs: (1, 1),
(174)’ (2’ 2)’ (4’ 1)7 a"nd (4’ 4)'

2. Suppose ag,...,ajgo are positive reals. Consider the following polynomial for each k
in {0,1,...,100}:

.100 .99 .98 .97 2 .
a100+ kT + 100a99+kl " agg- kT el ag7 kT Cgsead a4 T T a4 T + ag,

where indices are taken modulo 101, i.e., aipo4i = ai—1 for any 7 in {1,2,...,100}.
Show that it is impossible that each of these 101 polynomials has all its roots real.

3. Let N denote the set of all positive integers. Find all real numbers ¢ for which there
exists a function f : N — N satisfying:
(a) for any x,a € N, the quantity wr—) is an integer if and only if a = 1;
(b) for all 2z € N, we have |f(2) — cz| < 2023.

4. Let k > 1 and N > 1 be two integers. On a circle are placed 2/NV -+ 1 coins all showing
heads. Calvin and Hobbes play the following game. Calvin starts and on his move
can turn any coin from heads to tails. Hobbes on his move can turn at most one coin
that is next to the coin that Calvin turned just now from tails to heads. Calvin wins
if at any moment there are k coins showing tails after Hobbes has made his move.
Determine all values of k& for which Calvin wins the game.

5. Euler marks n different points in the Fuclidean plane. For each pair of marked points,
Gauss writes down the number |logs d| where d is the distance between the two points.
Prove that Gauss writes down less than 27 distinct values.

Note: For any d > 0, |log, d] is the unique integer k such that 2% < d < 2k+1,
6. FEuclid has a tool called cyclos which allows him to do the following:

e Given three non-collinear marked points, draw the circle passing through them.
e Given two marked points, draw the circle with them as endpoints of a diameter.
e Mark any intersection points of two drawn circles or mark a new point on a

drawn circle.

Show that given two marked points, Euclid can draw a circle centered at one of them
and passing through the other, using only the cyclos.

R

youldlay — E Copy-4 [37] A [Ma-2023



37-a1 YRART T 10T 3efoars — 2023
JqUY: 4 °e SHaRL 15, 2023

fdar:

« Fagpae (et W wawa ) a1 aier am B AT T8 8

* FTR Td TR @M B 3gAfd 1

o T} 72T TRTER 30l & &1 3feipan 3i®: 102

* 1A &1 &t forad T Faer STarg faem R 1S i 7= Aot

« It weAl FT oA I

* TR PI 3R AA TS A Y B | WAl BT IR 3 | Ugedl Iw-Yfadp! W o fder wm 3w

1. A @ 3 5 97 quIiept o1 U URfAd THead €1 A1 @l o6 I S x S H W8 Pt 2023 A I (2, y) & oS
o U 2y T ot af €1 g a1 b 5 & A O 39 IR U e € S 3 bt it & et ot oA
T quf a1 gl 2 '
Ale: IR P AR W, 3R S = {1,2,4} B a1 Steb UTer QA sBHd A BT (1,1), (1,4), (2,2), (4,1) 9 (4,4)1

2. AATNTE ao, ..., a100 ¥ TIPS TG &1 T {0, 1, ..., 100} & foadt ¥t Ty & & fAg T sgo ot

100 99 98 97 2
a100+k + 100agg k™ + agg+k®”” + agripx™ 4 -+ aopp” + a1k +ag

STET gABIdp! BT AT 101 A FHAY TN, Haeldl {1,2, ..., 100} ¥ et it i AT 010045 = 0, T AN g Y
o a5 3ra & o g7 Wit 101 IguRY & Tt i areafdes Tt €|
3. A @ o5 N it v quiiept & Tea Y AU e @1 it It aredfdes HEATT ¢ 3T Ry S T ve g
B [ : N — N fRemr Iva g foraes fo:
(@) fodt Wt 2,0 € N & foe wear Let0 /@) oo quifes ot sIR A it ST o = 171 @
(b) Tt 2 € NFB AT | f(z) — ca| < 2023 &1
4 AR E L > 1T N > 13 Uil &1 T Ml W 2N + 1 &b fm w@d €1 Bfeaa (Calvin) 3R gfed (Hobbes)
7 O getd & bfea (Calvin) 6 T &, 3R 370 1 g W et | faes & o @ e uete |epdT ¢
16T (Hobbes) 310+ TTeT 31 W SUTeT ¥ SuTey U fas &1, 31X a8 Wi U f¥aeh &t St dbfea (Calvin) & gRT

TeTe Y fas & a1t A 8, B U § fad o T 81 37R MY Ht gfed (Hobbes) &t a1et & a1 / f&as ge & ar
Bfed (Hobbes) Sid SITAT 21 T Y £ F1d Y {6 fAiT dfeaa (Calvin) & W S STerm|

5. 37aeR (Euler) T gfawfsad (Euclidean) THAT § n 37eT-37eT fig ffRd axar &1 5= it & fafRa foigan &
fAT T3 (Gauss) TAT |log, d| foaaT & STeT d 57 & figait & i Ft gt &1 g ) {5 3w (Gauss) rfem &
3feieh 2n, 37EATT-3T YEATT foraar B
Are: fet Ht d > 0 F AT |log, d| VAT THAH QOIS k §, fo1eb g 2k < d < 2841 R

6. gfaers (Euclid) & 9T g (Cyclos) AT T U 3SR & o™t e fmfor ova €
o P a7 R-TfEeE R f§g A o R, 37 Y [§gai 3 Tora aret ga @ fmion)
- B 3 RifRa fiig A oM R, 39 g0 &1 fAmfor S ot vop aam & ot R gg & faig &

« PIEH A g G T W 3% ufcdeded W f@&q fasdt 1t fdg @Y fKifRd e g foseit i g0 R 31E vap 78 faig
fafZa &

g B fob 1S i < faif=a faig & M W gfaers (Euclid) ot et (Cyclos) o7 Wil dds Teb TR el T
fwfor & e ® fiwrepT e v foig &1 @ gt faig ga w feid &

R R
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MADHAVA MATHEMATICS COMPETITION
(A Mathematics Competition for Undergraduate Students)
Organized by
Department of Mathematics, S. P. College, Pune (Autonomous)
and
\ Homi Bhabha Centre for Science Education, T.I.F.R., Mumbai )

Date: 29/01/2023 Max. Marks: 100
Time: 12.00 noon to 3.00 p.m.
N.B.: Part I carries 20 marks, Part II carries 30 marks and Part III carries 50
marks.

Part I
N.B. Each question in Part I carries 2 marks.
224

1. The number of positive divisors of 2%* — 1 is

(A) 192 (B) 48 (C) 96 (D) 24.

2. The equation Re (22) = 0 represents

(A) a circle (B) a pair of straight lines (C) an ellipse (D) a parabola.
3. IfA= (; z) and det A3 = 125, then the values of o are

(A) £1 (B) £2 (C) +3 (D) 5.

4. Let A, B, C be three non-collinear points in a plane. The number of points at a distance

1 from A, 2 from B and 3 from C is
(A) exactly 1 (B) at most 1 (C) at most 2 (D) always 0.

5. Let A= {z €[-2,3]: cosz > 0}. Then
(A) infA=0(B)supA=r (C) infA=—7/2 (D) sup A = 3.

2023
6. Let {an} be a sequence of real numbers such that |ap+1 — an| < T|an — an-1|, Vn.

Then the sequence {a,} is
(A) not Cauchy (B) Cauchy but not convergent (C) convergent (D) not bounded.

7. Let f : R — R be a continuous function and F be a primitive of f (i.e. F/ = f). If
3z2F(z) = f(x) for all z € R then f(z) =
(A) €= (B) 3z%e®° (C) z2¢*" (D) 3ze® .
8. 1x2—-2x3+3x4—4x5+---— (2022) x (2023) =
(A) (—2)(1011)(1012)  (B) —(1011)(1012)
(C) (—4)(1011)(1012) (D) 2(1011)(1012).

9. The number of times the digit 7 is written while listing all integers from 1 to 1,00, 000
is
(A) 10* (B) 5(10)* — 1 (C) 10° (D) 5(10)%.

10. The differential equation y’2 — (z +sinz)y’ + zsinz = 0, with y(0) = 0 has
(A) unique solution (B) two solutions (C) no solution (D) four solutions.
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Part 11
N.B. Each question in Part II carries 6 marks.

1. Consider f(z) = z[z?], where [z?] is the greatest integer less than or equal to z2. Find
the area of the region above X-axis and below f(z),1 < z < 10.

2. In how many ways can numbers from 1 to 100 be arranged in a circle such that sum of
pair of integers placed opposite each other is the same? (arrangements are equivalent
up to rotation).

3. Find all triplets (z,y, z) of integers satisfying 2 + y2 + 22 = 16(z + y + 2).

4. Suppose A is a singular matrix of order 3 with complex entries all of which having
absolute value 1. Show that two rows or two columns of the matrix A are proportional.

5. Let f : R — R be a continuous function satisfying f3(z) = z. Prove that f2(z) = z.

Part III
1. Find [12]
(a) lim ged(1,6) + ged(2,6) + - - - + ged(n, 6);
n—00 1+24+---4+n
(b) lim lem(1,6) +1lem(2,6) + - - - + lem(n, 6)'
n—00 1+24+---4+n
2. Let a,b, c be real numbers such that a? + b? + c? = 4. [12]

a+b b+c c+a
(a) Find the value of the determinant of a matrix A= | b+¢c c+a a+b
c+a a+b b+c

(b) Find the maximum and minimum value of the above determinant.

3. For every t € R, let L; be the line segment joining (0, 1) with (¢,0). Suppose L; intersects
the parabola y = 22 at the point P;. Define f : R — R as f(t) = y-coordinate of P;.
Answer the following questions with justification: [13]

(a) Is f continuous?
(b) Is f bounded?
o 7 o
(c) What is tl_lglo f(@)?
(d) Is f differentiable at 07

4. The sequence {g,(z)} of polynomials is defined by ¢1(z) = 1 + z,¢g2(z) = 1 + 2z and

for m > 1 by
Pom+1(Z) = gam(z) + (M + 1)2g2m-1(2),
@m+2(2) = @mt1() + (M + 1)zgom ().
Let z, be the largest real solution of g,(z) = 0. Prove that [13]

(a) the sequence {z,} is increasing.

b
()-7/'2m+2>m+1

for m > 1.

(c) the sequence {z,} converges to 0.
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Prof. A. R. Rao Foundation

Prof. A. R. Rao Mathematics Competition : 2022 (FY/SY)

— online mode —

Time: 11:00 to 1:00 pm Total Marks: 100 Date: 2" Oct, 2022

Instructions :

¢ Questions 1-15 have ONLY ONE correct answer.
Marks: Q.1 - 8 of 3 marks each, Q.9 - 12 of 4 marks each, Q.13 - 14 of 5 marks each, Q.15 of 6 marks.

¢ Questions 16-24 may have MULTIPLE correct options. Hence, to get full credit of it mark all the
correct options in these.
Marks: Q.16 of 2 marks, Q.17 - 22 of 5 marks each, Q.23 - 24 of 6 marks each.

¢ Attempt ALL qustions. There is NO NEGATIVE marking.

1. For every real x # —1,x # —2,x # -3, if Tor 1)(ii§)(x+3) = xil + xiZ + xi3’ then the
value of A+B+C=......
() 1 (®) 0 (c) -1 d 2
2. How many real solutions of the equation |x — 1|+ |x — 2| = 5 are possible ?
() 1 (b) 4 (c) 3 d 2
3. Let p and g are the roots of 3x> +x — 1 = 0. What is the value of 3(p* +¢*) + (p*> +¢*) — (p+q) ?
(a) 3 (b) 2 (©) 1 () 0
4. If @ and b are natural numbers such that a + b + ab = 948, then the value of a+b=......
(a) 80 (b) 84 (c) 950 (d) 952
5. Ifay,as,...,ap; are the first 11 terms of an arithmetic progression and a; + a3 +as+a7+ag+ay; =
72, then what is the value of a; +ag+ a1 ?
(a) 27 (b) 30 (c) 33 (d) 36

1
6. Let f(x) = max{2 —x,2+x}. The value of / S)dx=......
¥

(@ 0 (b) 5 (c) g d) 3

0 2
(a) 2190 (i) 2200 © 0 (d) none of these

7. IfA= ( e > , then the determinant of A% — 21907 equals to
8. If 100 boys eat 100 apple in 100 minutes, then how much time is required by 8 boys to eat 8 apples?

(a) 100 minutes (b) % minutes (c) 8 minutes (d) 14 minutes

9. cosAcos2AcosdAcos8A...cos2" 1A= ... ..
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2"sinA sin2"A 2"sin2"A sinA

@ o ®) Zrsna © @ s

sinA
10. The number of positive integral solutions of equation x +y +z = 100 will be

@ (%) ®) (%) © (%) @ (%5)
11. The number of non-negative integral solutions of equation x4y 4z = 100 will be

@ (%) ® (%) © ('3 @ ('9)

12. LetA = ( _1/5 f > and M = 5A* + A3 4242 + A. Which of the following is the matrix M ?

0 0 12 11 30
(a)<o 0) (b)<—21> (°)<1 0) (d)<03>

13. If g(x) is differentiable function on [1,11] with g(1) =2 and g’(x) < 4 for all x € (1,11), then the
largest possible value of g(11) is......

(a) 42 (b) 38 (c) 44 (d) cannot be determined
14. If A is a square matrix of order 3 with determinant 2, then detad j{adj(A ')} =......
(a) 16 ® 15 © & () 13
15. The number of rectangles in a 10 x 10 grid are equal to
(a) 100 (b) 36° (c) 1007 (d) 352
sinA cosA sin(A+D)
16. The value of determinant: |sinB cosB sin(B+D)
sinC cosC sin(C+D)
(a) depends on A. (c) depends on D.
(b) depends on B. (d) is independent of A, B,C, D.
17. A circle and a square have area 100 cm? each. Which of the following statement(s) is/are correct ?
(a) Circle has larger perimeter then square.
(b) Square has larger perimeter then ciecle.

(c) Both have equal perimter.

(d) Length of diagonal of this square is larger than the diameter of circle.

18. Let A(x) be a matrix defined by A(x) = [_lx _11 for all x € (—1,1). Which of the following is/are
true ?
(@) A(x)A(y) = Alxy) ; ; SRR B
. © (+mAea0) 4 ()
®) (L-Hapidimdio)=a (1+xy> @ (A() ' =A(-x)

19. Amar, Akbar and Anthony are three friends, one of whom is a doctor, another is an engineer, and
the third is a professor. Amar is not an engineer. Akbar is the shortest. The tallest person is a doctor.
The engineer’s height is the geometric mean of the other two. Which of the following is/are true?
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(a) Amar is a doctor and he is the tallest. (c) Anthony is an engineer and he is the shortest.
(b) Akbar is a professor and he is the tallest. ~ (d) Anthony is a doctor and he is the tallest.

20. If p(x) is a monic polynomial of degree n and m,n € N such that 2+ 3mn*? = 3™ 4 2nm?,

m

then %(p(’()) —

(a) m! (b) n! (c) (m—1)! (d) cannot be determined

21. IfA= Z sin’"®, B= Z cos”"9, C = Z 5in*"® cos™0 where ) < 6 < 5, then which of the follow-
o n=0 n=0 n=0
ing is/are correct ?

(a) ABC=AB+C  (b) ABC=A+B+CV(c) ABC=A+BC  (d) ABC=AC+B
22. The function f(x) = ag + ay|x|+ aa|x|* + as|x|? is differentiable at x = 0

(a) for no values of ag,ay,as. a3 (c) onlyifa; =0

(b) for any values of ag,ay, a2, a3 (d) onlyif botha; =0and a3 =0
23. What is the coefficient of @” in the expansion of (1+a+a”> +a* +a*)* ?
(a) even number (b) multiple of 3 (c) multiple of 5 (d) multiple of 7

24. Let f be a twice continuously differentiable function on R, with f(0) = f(1) = f'(0) = 0. Which
of the following is/are correct ?

(a) f" is the zero function © f"(0)=0
(b) f"(x) =0 for some x € (0,1) (d) f” never vanishes
YEe e
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