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1.. The structure ({0,1,2,3,4,5},+6 ,x6 ) is 

(A) a nng 

, a ring will zero divisors 

(C) a ring without zero divisors 

(D) not a ring 

({0, 1, 2, 3, 4,5), +6 , x6 ) ..-"1!!> GULq-GUtDIT"'ff> 

(A). ~@ Q.l61HiITtutb 

(B) ~P:§ltu ru@LiUITiJllii"rEiTT Q.JQ>QTUJtb 

(C) ~t§IUJ ru@iLiurrQr ~Ji>!D rumwtutb 

(D) a.rmiTTtuL.Olii>w 

2. In a ring, its non-zero elements. form a group, under multiplication, it is called 

(A) field jlllf"' division ring 

(C) integral domain (D) non-commutative ring 

VJ!® QJQ>61TIUUl~Srar ~e:Qlii..itoGi>rurr~ 12..ll)ILlL!BiiiT Qu@5a;Q$lQr,IW @)WLDITmrrQ> ~~6J>m-----
6TQT.$ o!lft.JDQ}m.b. 

(A) ffi'1TLD 

( C) cor'li!rr8m'"1J-r&1<$Lb 

3. A ring is called Boolean ring if 

(A) 

(C) 

(A) 

(C) 

ab= ba 

ab= ba 

(B) Q.l@iP>~ QJQ)61Ttuib 

(D) uITltorrJilJDLDJi>!D QJ61HiITlUtb 

(B) a2 = e 

JiJllf' a2 
= a 

(B) a2 = e 
(D) a2 =a 

4. Jn : the ring of integer with modulo n is a field if 

(A) n is composite number· 

Jlilf' n is a prime number 

(A) n cormu§I u!!j 10T61ifr 

(C) n tOTEibTU~ UBilT 6T61iDT 

3 

(B) n is even number 

(D) n is an odd number 

(B) n 6TQru~ j),,.LQ>LLiumL c;;rQor 

(D) n Grmu~ V!Ji>6'>.IDLiua>L GrGiir 
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5. The number of non-isomorphic abelian group of order 15 is 

(A) 2 

(C) 5 

(B) 3 

JJl'f"1 

• 

6. The number of homomorphism f from (Z, +) to (Q", • ) such that f(2) ~ .!. is, where Q" is a 
. . 3 

• 

set of all rational numbers 

/o 
(C) 2 • 

(B) 1 

(D) 3 

(Z, +)oll@Ji;IOI (Q", .)-5® f(2) ~ ~ <r<iTJD QP"'JD"'10> Q60l@JLi> Q•lUQo>rru4"'w f-m .,....,....t15"'a; 

( Q" "°'"'" Eiil8ll!'Qllllll QI>@ .,....,.a;al1EiT a;OllTLi>) 

(A) 0 

(C) 2 

(B) 1. 

(D) 3 

7. If His a subgroup of G unde~ '+' if and only if 

(A) ab e H,.'t a,be H 

(B) ab-'eH, 'I a,be H 

Jli!f a-beH,'ta,beH 

(D) a+ be H, 'I a,b e H 

H i!"6iru~ '+'. £W G-Qi ILL@)WLOIT&i .@®Liu~Ji>® <:~6.>ruu..Jrrm toJi>giitb Curr~LOrr611' ~ujB~m 

(A) ab e H, 'I a:be H 

(B) ab·' eH, 'I a,b.e H 

(C) a-be H, 'I a,be H 

(D) a+beH,'ta,beH 

ADMA/17 4 



~- • If G is a finite. groUp and His a normal subgroup of~· then 0 { G I H) = 

(C) 

(A) 

(C) 

O(G) 
O(H) 

O(Gr1H) 
O(H) 

O(G) 
O(H) 

O(G r1 H) 
O(H) · 

(B) 

(D) 

(B) 

(D) 

O(G) 
O(H r1 G) 

O(H) 
O(H r1 G) 

O(G) 
O(H r1 G) 

O(H) 
O(H r1 G) 

9. For a given prime p the number of p-sylow subgroups of G is of the form 

(A) kp (B) kp-1 

Jllf 1+ kp (D) kp+ 2 

Q5rr@ffi5LJuL.@9Tm LJ5IT 
.,..., P·Ji>@i G IOTQT!D ®"'1"tll"' LGiTrm p-6fl~rrliiu 

tOTQilrr&ITTIB>ais;uSlQT QJtq.QJtb 

(A) kp (B) kp-1 

(C) 1 + kp (D) kp+ 2 

10. If His a subgroup of G and N is normal subgroup of G then H n N is 

(A) Empty 

(B) Not a subgroup 

(C) Subgroup of G but-not normal subgroup 

Jl!I'! Normal subgroup of G 

G-m LL..@rol.b H w!DI!.lllh CJDiraiLD LL@.iQ)~ N 6Td1Q> H n N ~§I 

(A) GlaJJDl!JI""""' 

(B) Lt.'...@_iQ)lDQ)Q) 

(C) G-m LL..@QlLb 4mrrQ> CJDir6flLD ILL@!_iQ)lDQ>ro 

(D) G-m CJDiraiLD LL@.iQ)Lb 
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• 
11. J e-"' f(x)dx is called as 

-· 
(A) Laplace transform 

(C) Fourier cosine transform 

• 
J ·-"' f(x)dx '""'Ill &1"'~"'5uu@51jl)l§I 
-· 
(A) CQlUQlrrQu L(!9LDrrJi>.a>lh 

(C) ." .. Gu1nflUJ!T GBiriQ)~ ILQ!ILDIT!DJI>tb 

· (B) Fourier sine transform 

~ Exponential Fourier transform 

(B) ." .. Gurnfhuir m6Eilr IL(!!JLDIT!i>JDib 

(D) .".Gu•rflUJrr &i@B;@i IL(!?to•Ji>!DLi> 

12. Iffis entire and is of the form f(z) = u(x) + i<{y), then 

(A) f = 0 

(B) f=c,c*O 

, f(z) is a non-constant linear polynomial 

(D) f(z) is a quadratic polynomial 

f (z) = u(x) + i<{y) <rmJD ""'1-Qil<i> .,_.;,.Tr f !;>® (ll'(!llff•rry ..-..ll<i> 

(A) f = 0 

(B) f=C,C*O 

(C) f(z) Ii'® to•JDlol1UJJiJlJll C:p;rf!UJ<i> u<i>~lJllU'-15 Cl<I;""'"' 
(D) f(z) Ii'® !a)vmL•Li> u1q- u<i>~lJllLiy5 c:.;""'"' 

13. If f(z) and f(z) are both analytic, then 

Jllf f(z) is a constant 

(B) f(z) is a linear polynomial 

(C) Im f(z) is constant, Re f(z) is a function of y 

(D) Im f(z) is a function of x, Re f(z) is constant 

f(z) tDJDlJllLb f(z) '""'@vm@Li> u@iu'-1 (ll'"'JD ••rry ..-..ll<i> 

(A) f(z) Ii'® w•JDiol1 "llo®Li> 

(B) f(z) Ii'® C:p;rflUJ<i> u<i>~lJllU'-15 Cl<I;""'"' 
(C) Im f(z) Ii'® w•JDlol1, Re f(z), y -m••rry 

(D) Imf(z),x-m••rry, Ref(z) !;l®to•JDlol1 
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• 14. If f e :£[a, b], if E c[a, b] and mE = 0 

(A) f f?.0 (B) ff>O 
E E 

(C) ff< O pf f f=O 
E E 

f E :£ [a, b] IDJDl!JI'° E c [a, b] IDJDl!JI'° mE = 0 [il(!!;Ji;p;•<i> 

(A) ff?.0 (B) ff>O 
E E 

(C) ft<O (D) ft=O 
E E 

15. If Eis measurable subset of [a, b], 

IA f 1 =mE (B) f1=mE2 

E E 

(C) f 1 = mE (D) f 1 = mE 2 

E E 

[a, b] -Qr E 10r6'TU§I dlm~M ILLaiQllTUlrra; il@~lfirr9l 

(A) f 1 = mE (B) fl=m~2 
E E 

(C) f 1 = mE (D) f -, l=·mE 
E E 

16. 
1 . 

If f(x) = _,, x" 0, f(O) = 0. Thenfhas 
1- e " 

Jllf Discontinuity of I irt. kind at x = 0 , 

(B) Discontinuity of 2rn1 kind at x = 0 

(C) Continuous at x = 0 

(D) Removable discontinuity· at x = 0 

f(x) = l _, , x" 0, f(O) = 0 <r..tl<i> f "11>"'1§1 
1- e " 

(A) X = 0-Q> QPp;Q)rrth QJ005 Qlf)ITLITffllUfbJD~ 

(B) x = 0-lii> .@11•1._rnb aJa>Bi QlfirrLirB:ilUJJi>JDtii 

(C) x = 0 -Gii> Qp;rrLIT.fflturrQr§J 

(D) x = 0-<i> )t~p;B;5 Gp;oLir"61LUJDJDj91 
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• 
17. The value of J x 2d [x2

] is <[x 2
] is the greatest integer function) 

~ 125 
,} 136 

• 

0 

(B) 110 

(D) 78 

J x 2d [x 2 ]-m LD~Li4 ( [x2
] ior~u§J u5UGu@ epQ!>B= s:rrir4) 

0 

(A) 

(C) 

125 

136 

18. A subset in R is compact if and only if it is 

(A) both open and bounded 

(B) open and unbounded 

(C) closed and unbounded 

Jlilf' both closed and bounded 

R-Q.i fLEilTaT 2,_La;QAJrU:i Milp:iLDITQT~ iord!Qi <::::> 

(A) i!JJD/i;~ lDJDll)llb QJ~lby<irm§J 

(B) iiJJDJi;p;§J lDJDll)llO QJ~lOLIJDJD§J 

(C) (!!llq-11J§J lDJDll)llb ru~li>LIJDJD§I 

(D) ('.!Plq-UJ§J LDJf>l!)Jtb QJl)lb4'1f'1T§J 

(B) 110 

(D) 78 

19. Let S be a compact subset of a metric space M, then 

(A) 

; 
(C) 

(D) 

S is open and bounded 

S is closed and bounded 

S is open and unbounded 

Sis closed and unbounded 

M 10TliN1D turn.J4 QQJ6flluS'lQ> S iormu~ M6lp:iLDrrQf 12....Ls;QlbTtorrmrrQ.:i 

(A) s "1"Glru~ ~JD!B:5 LDJD.Qllt.b QJl]lb4mLUJ &QlbTlDIT@itb 

(B) S iorQru§J C',Plq-lU toJD@lib QJl)"t.h4Q>LUJ .!liQlbTLDIT(!jib 

(C) S <r<irLI§i iiJJDJi;p; lDJDll)llO QJ~lOLIJDJD ,....,lb 

(D) s ror6irrU§J C!Jllq-IU w!iJg11t.b QJl)"tbUJi>!D a;QlbTtb 
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20 • . ' sinz2 • 
· For the function f(z) = z = 0 is 

z 

Jiii' Removable singularity 

(B) Simple Pole 

(C) Pole of order 2 

(D) Essential singularity 

• 2 

I( ) smz . .. 0 • 0 Z = 6T6M)D <!l'ITfTl..::u)D@i Z = 46M~ 
z 

(A) ,tlii;ffi,S~ffi GU@Liyoiroll 

(B) ~<Oii~ !ii®'""' 

(C) !ii®'"'"~"'" 2 

(D) QP.$.$ltuLOITQT QJQ:gl.J4Qr'1fl 

21. If ¥~(cosecz - !) = 0 then z = 0 is a/an------of ( cosecz -.;.). 

(A) pole 

·(B) essential singularity 

Jiii/' removable singularity 

(D) zero 

lim (cosec z - !) = 0 6Td1'5i> z = 0 46lSf§J (coSec z - !).-6lfr 
- z z 
(A) !ii®'"Y<irolltu•®Li> 

(B) QPi;iiltu ru@uyoiroll . 

(C) ,t!i;;.;;;.._"1-tu GU@uyoiroll 

(D) 611iltu<Lm(!l;Li> 

22. Which one of the following is analytic? 

JtJif" /(z)= sinz 

(C) f(z) = im(z) 

£Gwl4ar6TTaiJDr:61Go 6T~ u®LILiC!P6G>!D 8'rrrr4? 

(A) f(z) =sin z 

(C) f(z) = im(z) 

(B) f(z) = z 
(D) f(z) = Re{iz) 

(B) /{z) = z 
(D) f{z) = Re{iz) 

9 
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• • I •. 1 23. The value of --dz where C is lzi = -z-1 2 

yl'o c (B) 21lie 

(C) 2me" (D) 2;ri 

lzi 1 · C · f e' dz · IDf;' = - '"1"Qf,Q) -Q), -- -Qf UL.j 
2 z-1 

C, 

(A) 0 (B) 2nie 

(C) 2Jrie~ (D) 2;ri 

24. Hadamard's three circle theorem for analytic function f(z) in the annul.us r1 < lzl < r2 is: If 

M(r) denotes tlie maximum of lf(z~ for lzi = r then 

(A) M(r),; M(r1 )" + M(r2 )
1
-• 

(B) M(r),; M(r1 )
1
-•. M(r,)" 

0.f ) ... M(r),; M(r1 )" • M(r2 )
1
-• 

(D) 

r1 < lzl < r2 corfii1J1> &r6.J&Ql51' QJQl'1Ttu~m. f(z) corQru§I ruma; (!fl6l>J!J s:rrirurr611rrrQ>, ~LLDrrL.W (!:PEii'r.!!Jl 

QJLL Gp;Ji>JDili <r<irujii: lzi = r-m lf(z~ -"1 t.5uQu@ in~uy M(r) <rafim 

(A) M(r),; M(r1 )" +•M(r2 )
1
-• 

(B) M(r),; M(r1)1-•. M(r,)" 

M(r),; M(r1 )" • M(r2 )
1
-• (C) 

(D) M( ) _ M( )" M( );,. h _ log(r2 /r) 
r- r1 • r2 werea- (/) log r2 r1 

25. Particular integral of x2 ~ - x : + y = 2 log x 

(A) 2x+4 ~ 2logx+4 

(D) -2logx+4 

2 d'y dy 21 . . . . n . ' Q 
X dx2 - X dx + Y = Og X CirQTfl) 6l06DTUfTLLq.Qf a-1,!!)UL.jfli p:ilTQl.5 

(A) 2x+4 

(C) 2e'+4 

ADMA/17 

' 

10 

(B) 2logx+4 

(D) -2logx+4 



• 26. The Taylor's series for the function -
1

- at z = 0 is 
1-z 

(A) 1 + z 2 + z4 + z6 + : .. + co for lzl < 1 

1 + z + z2 + z3 + ... + coforlzl < 1 

(C) 1 - z + z2 
- z3 + ... + ""for lzl < 1 

(D) z+z3 +z5 + ... +ooforlzl<l 

-
1
-. 6TEilrJD e:rrfn516if GLu'.JQ){rQ\) Q~rrLir, z = 0 tOT"1'JD 4Sn;1fluSIW 

1-z 

(A) 1 + z2 + z' + z6 + ... + ""• lzl < 1 

(B) l+z+z2 +z3 + ... +oo,lzl<i 

(c) ,., II l-z+z -z + ... +oo, z <1 

.(D) z + z3 + z5 + ... + oo, lzl < 1 

27. If f(z) is analytic in the whole plane and real on the real axis and· imaginary on the 
imaginary axis, then /(z) is 

(A) even function Jlllf"odd function 

(C) continuous function (D) constant_ function c 

QP@ ~mUJlii> f(z) 4m~ QlQl8i@OO.o:> s:rrirurr&614tb, GtnuJ aifflQr GwW Qwti.JUJIT8iQjtb, S>!i>uQ:lm 
~~661Qr C::w@ 8i.(i>UQ)QTUJIT6i6l.jtb ~@.i;(§LDITQTITGii>, f(z) 6TliJU~ 

(A) .@IJ"LmL UQ)L 6rrr'r4 

(C) Q~rrLrTkfihurrQI' a:rrir4 

(B) v:iJD~JDUUmL s:rrr'r4 

(D) wrr!DJ951B: s:rrIT4 

28. The harmonic conjugate of u = x 2 
- y 2 for the analytic function f(z) = u + iu is 

~ 
(C) 

(A) 

(C) 

v = 2x:y 

2y 
V=-

x 

v = 2x:y 

2y 
V=

X 

11 

(B) 

(D) 

(B) 

(D) 

2x u·= -
y 

v = 2{x + y) 

2x 
v=-

Y 

v = 2(x + y) 
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• 29. Let X be a normed spa?e and let (x,.) be a sequence in X. Then which one of the following is 

not true. 

(A) x. -~w~_, x (x,. converges weekly to x), "then x is unique 

(B) If x,. -+ x in ·x. then x,. -~w~_, x in X 

, If x,. __ w _ _, x in X, then xn -+ x in X 

(D) (x
11

) is weak convergent in X, then {x11 ) is a bounded sequence ln X 

X 6T6irrU§J V>® Gp;!Dlto C)BrfllU© GaJafl tOT6irr&. (x,.) tOTEiin"u~ X-ro L1iofr61fla>6ll61TS; Qs;rr"1iisrL si® Q~rrLir QPa>JD 

6T6irrB>. i.Sl6in"6lJ(!!IQJ~QJJi>{DIQr !OT§l B'rfl c91fiii>Q). 

(A) 

(B) x,.-+ x, x e X £"TmlW x,.. __ w~_,x, x e X 

(C) X" -~w~_, X, X E X tOTafl@, X 11 -+ X, X E X 

(D) (x.) "''°'JD G;i;wLIT(lj>"1JD X-.U p;oll)i;;i; "®"'~"'ruu QuJbJfil@Ji>;i;w.U, (x.) !>@ 6Ugili4"1uu 

Q~rrLfr (!PQljD ~tb 

30. The set of all path-homotopy classes with respect to • always becomes 

(A) a group 

(B) an abelian group 

Jllf a groupoid 

(D) a semigroup 

urr6llp;i!....(!9QJ&i(!Piofr61T aimm~§J &LDrrm ru@iWL1.!!iafl6irr .$6tlO'TLb • -reU Gurrw~~ £W4s;~L .@UJ!iJBiQRlfl~ 

G'Ut.q.Eil:iQ.11.'.J Guw.$1.ID§I 

(A) ~@@iQltb 

(B) ~® ait5'15ltu6in" @jQ)tb 

(C) ~® @iQllD6irr 

(D) @® c91oogffi®'°tb 
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• 31. X and Y are two topological spaces and f : X -> Y. Then the condition which says 

"For every sUbset A of X, f(A)c f(A)" is equivalent to say that f is 

(A) closed 

""1"f" continuous 

(C) closed and open 

(D) homeomorphism 

X LDJD,g;Htb Y iorliisJU6llQJ ~Q)QllSTUJ QQJQflB;QTIT(l!.itb LD)Dgll_tb { ,; X -> Y ~i.h. "X Qr ~QJQQJIT(!!i 

~L..&QllSTtb A -8i@)tb f(A )c f(A)" ror6isr~ .ffiluJBp;61>ar f -213 10T6.!Frrirurr& LDIT!i>!I)ltb a:tDrrm s:;L@Uurr@? 

(A) (!P"l-w qrrfry 

(B) Gf!:irrLfr8:61UJrr611T 6rrir4 

(C) (!Plq-W '°rDl!Jllh !JwJi;p; qrrfry 

(D) rutq..G6l.JirU4QlLD errin.-1 

32. In the real line IR, the closure of the set IR+ of positive real numbers is 

(A) IR, 

Jlilf' IR, U {O} 

(A) 

(C) 

IR, 

IR, U {O} 

(B) IR 

(D) IR U Z, 

(B) IR 

(D) IR U z. 

33. In ~ linear continnum L, if x < y, there exists z such that 

(A) X<y<z 

~ x<z<y 

(C) y < z < x 

(D) y<x<z 

(A). x<y<z 

(B) X<Z<y 

(C) y<z<x 

(Dj y<x<z 

13 ADMA/17 
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34. Let p be the collection of all circular regions and P' be the collection of all rectanftlar 
regions in the plane. What can we say about the topologies they generate? 

(A) First topology is finer than second topology 

~ Second topology is finer than first topology 

Jl'f They are the same 

(D) They are not comparable 

f>filf~W p 6TfiirUjl G;rQ)rurr aJLLU LI®~a;aflQr Q,,rr®Uurra;aitb. P' 6TWU§J G;J"Q)Q)rr -Q6QiQJa;U 

U®~a;eflQr Qp;rr®Uurr5Q.ltb ""@MLiu@tt'l6irfDm. dl61>aJ 2...(!9QJIT.$@;lh ~61>a&rUJriJ.w>an'.J uij)pSl .r4iil'm 
Q<!FrrWQ>& ao.@l.07 

(A) @l'OO ,!ii"'"""'"' ~~oim ... rrw ,!il"'"""'~"'I' .-61L... <lp;ir~,!il"'""'j!jl 

(B) ~~oiorL...rrw ,!ii"'"""'"' @1500 ~"'"""'~"'I' .-61L... <lp;ir~,!iiurr"'j!jl . 
(C) dl61>Q.1a;Qr cRDtb ~Lb 

(D) dj9S>QJ fj1Eii"rlP!.$QBirr6Jrg)I fjlLiiSJL~IT~QJ 

35. Let X be a topological space, then union of finitely many closed sets is 

(A) open . 

(B) · open as well as closed 

(C) neither open nor closed 

·"closed 

X 6TEi&TUtii ~Q)Qllf\UQQJafl 6T60flQ), QPtq.Qj'1T'1T UQ) (!plq.lU Bilillll"f'f.J5afl6if fj16in")'.6ll.JL.j 6TQrU§ 

(A) . ,!il!D)bi'j!ji 

(B) ,!i!JD)bi'j!ji IDJDl!llW (!jllq.llJj!jl 

(C) :!ilJDji;l'j!j!W ... .,Q) IDJDl!llW (!jllq.llJj!j!W ... .,Q) 
(D) (!jllq.llJj!jl 

36. If X is any nonempty set, the collection of all subsets of X is a topology on X and it is 
called topology . 

. ~ discre_te 
(C) trivial 

(B) finite complement 

(D) usual 

X Q"Qru~ ~<!? QQJ!i>!DJi>JD Bi~lii Q"QfiQ), X -Qr La>L...UJ Q"Q)Q)rr 1LL....Biarr6JBi'1flEiir Q~rr®Li4 Q"Eiifu§I X -Eiir 
GwQ:i LSrm j,lQl~UJLh 4®Lh w!Dgiilh d!HJEil>illlrlJ.J~i$ j,la>illll"UJlii 
Q"Qr!J)Ql19£5Uu@.5l!D~· 

(A) tSl~Jil .. ., (B) <'P"l-"1.;,"' )llvutSI 

(C) _..!Du (D) "'II>""'"""' 
ADMA/17 14 



• 37. ·The value of Fourier coefficient <lo -to the function f(x) = x in the interval - 7r < x <tr is 

(A) 
2 

(B) 
2 

)J'f o (D) 
4 

(A) 
2 

(B) " 
2 

(C) 0 (D) 
4 

38. In a metric topology A is closed (:::) 

39. 

~ 

JJ'f' A= A 

(B) A :::i A 

(C) A ~A 

(D) A= j! 

51® OtoL_oflii Pi'"'"""',i;pjl.U A 51® ~"'"'iOJ <r<>ll.U 

(A) A=A 

(B) A :::i A 

(C) A~A. 

(D) A=¢ 

Let X = R' be a normed space and let M e B L(X) .and. M = [-:1 

radius of M is 

Jllf 0 (B) 1 

(C) 2 (D) "" 

Me BL{X), M = [-
0

1 x = R' <r"1U@ 51® Op;J6\LD Q.,,..ft t0JDgJ1ib 
. 0 

iJJDLDITQ)Q) 4~,i;pjlQi topjluy · 

(A) 0 (B) 1 

(C) 2 (D) "" 

15 

1 

OJ 0 ~ . Then spectral 
0 

1 

~] <r..tl.U M -"1 0 

0 
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40. If a< s< b, f is bounded on [a, b], f is continuous at s, and a(x) = I(x - s), whe! I 

• 
represents the unit step ·function, then J f da = 

(A) /(a) 

~ /(s) 

(C) O 

(D) 1 

I 6TQru~ ~Q)@j uiq.fi e:rrrTa>u.$ @!Dl.S£1,!D~- a< s< b, [a, b]-'1.> f QJIJlb49Tm~, s-Q> f 

• 
Qii;rr~ir<61<LJrr"'@ LO~!JILI> a(x) = I(x - s) <r..t!O> J f da = 

(A) /(a) 

(B) /{s) 

(C) O 

(D) 1 

41. Let X be an inner product space, {Ui,,fL:2, ... } be a countable orthonormal set in X and 

k,,,k.i,, ... belong to k. If X is a Hilbert space and :L,1~12 < oo, then Lk,,u,. converges in 

X is called 

(A) Gram-schmidt orthonormalization theoreni 

(B) Vainikko's theorem· 

JJlf"" Riesz-Fischer theorem . 

(D) Bessel's inequality 

X 6T6Blu~ Liir Gu(!!lUW GaJafl, X -W {Ui, lli• ... } '1"Qru~ 6T6iiDTQ1Jr.$BA.1q..1u a;QlJl'tb G;TQre;. ki_, ki,, ... 
' 

6T6Uumru k -W i'@Jh:$rrW, X ioTfi"ru~ ~'1.>uc'rL.. QQJQfl toJi>!!)ltb L ]~12 
< oo -6T6lf\Ql, L k,.u,. ~@ri.i@tb 

G:$ITLfr x 6TQrU§J 

(A) £l1JITLD6iu-6fl.Hiil~ Q5ri.J@j~§l LDlULDrrii;@jU) @a>JD 

(B) "'"';;Slel,,;rr <:p;~JDLI> 

(C) 1i1>1JL6iu-6lr'rQua:ir G:$Ji>!Dtb 

(D) Quffo00-6LDd!Qra>LD 
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• 42. Let X and Y be normed spa~es. If F : X -> Y is continuous lin:ear arid of finite rank, 

Fis a 

~ Compact map 

(B) Openmap 

(C) Closed map 

(D) Linear maP 

X LDJDJDIL.b Y IOTQru§I GJB!6JLD QQJQfl 10TQ1"8; G8>rrlih.a;. F : X --+ Y 1>T6'rl!) Q,.rrLl'r-"lturrm C)DrflUJEil> LDJi>!OJtb 

C!Plil-61lgt1 ~r,p-,~~ Qe:;rrmiq.@fei:2irrru. F (O'J"QfLI§J 

43. Consider the sequences (x,.}, (y
11

) in a °:armed space X. Choose the incorrect statement 

(A) If x,. w 

(B) If x,. w 

(C) If x,. 

pf' If x. 
w 

(A) x -Gi> x,. 

(B) x -Qi x . . 
(C) x -Qi x,. 

(D) x -Q> x,. 

x in X and x,. w y in X then x ~s 

x and Yn 
w y in X then x,. + y,. w 

x in X then x,. w x in X 

x in X then x,. x in X 

w 
X LDJi>@itb X,. 

w y IOT6ilflQ:i X = y 

w 
x toJi>giitb y 11 

w y 6TQf!Q:i X -Q> x,. + Y,. 

x 6T6ilflGi>, x -Qi x,. w x 

w x ior~Ei>. x --Qi x,. x 

17 

x+.Y in·x 

w x+y 
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• 44. If the operator T defined on 12 is T {x,. x,. ... } = {O, x1 , x,. .. . } then 

(A) T preserves norm and has inverse 

,j1lf T preserVes norm and has no inverse 

(C) T does not p~eserve norm but T has inverse 

{D) neither T preserves norm nor T has inverse 

(A) T-ullm•O> Gp;p51u"h ID•JD•til®5@iili <llD~ili T-Ji>® <lp;ir1D•l!ll @(!!;8;@iili 

(B) T -ullm•O> Gp;p511Dili ID•JD•til(!!i8;®ili <llD~ili T -Ji>® <lp;irlD•l!ll @(!!;M•~ 

(C) T-ull<1T•O> Gp;p511Dili ID•JD•til{!!;M•§l 4"'•°' T -Ji>® <lp;ir'""llll @(!!;8;@iili 

(D) T -ull"1rr0> Gp;p511Dili 1D•1D•til®M•~ <llD~ili T -Ji>® <lp;ir1D•l!ll @(!!;Mrr~ 

45. Let A. belongs to bounded operators of Hilbert space H. If (A(x1y) = (x,A.(y)), V'x,y e H, 

A is\ normal <::> 

vJ!( (A(x1A(y)) = (A•(x1A.(y)) 

(B) {A(x),A(y)) = (A•(y1A.(x)) 

(C) (A(x), A(y)) ;e (A•(x),A.(y)) 

(D) (A(x),A(y)) ;e (A.(y1A.(x)) 

Jl(611ii>Qutn:. QQJQfl H -Qr QJIJ"Lh461>LUJ Ge=tu'61"1> A 

(A(x), y) = (x, A •(y)), V'x, y e H @®Ji;1>•0>. A <rmp Gp;p511Dili <o> 

(A) {A(x),A(y)) = (A.(x),A.(y)) 

(B) (A(x1A(y)) = (A•(y1A.(x)) 

(C) (A(x1 A(y)) ;e (A•(x),A.(y)) 

(D) {A(x1A(y)) ;e (A•(y),A.(x)) 

ADMA/17 18 



• 46. A linear functional f on X is continuous if and only if 

(A) Z(f) is open in X 

~ Z(f) is closed in X 

(C) Z(/) is bounded in X 

(D) Z(f) is dense in X 

X -Qi CwQ> f G;J"6irjD C15rfluii> errirtSl@lllil ~@ QlbrrLITff'!lUrrm,;rrs; ilq!iUulhd>~ ~a>QJUJITAr§J lDJ'.bl!Jlh 

C:u ITgilLOITQT~lDITQT 

(A) Z(/) <T<ilLIIOI. X -Qi jllJDJi;~ 

(B) Z(f) "'°'LI~ X -Qi C!P"l-"'iil 

(C) Z(f) ""'LI~ x _., QJ~Wl.jQ)LllJ~ 
(D) Z(f) ""'LI~ X ,.;, .otLir,i;jllllJIT611j!il 

47. Let P be a projection on a linear space X. Choose the incorrect statement 

(A) (I - P) is a projection on X 

(B) P'=P 

-- R(P)n Z(P) =ii 
(D) X = R(P) + Z(P) 

x "'°'JD Cp;ifi.,., QQJofl ~·"' ..sw"' P .,.,fl.;, .i!l.,!i>JD ""JDiDl"'"'p; Qioifl"I Q • .u,. 
(A) (I - P)--W x -<Ir t.3iorr.;...sw.;, 

(B) P' =P 

(C) il(P) n Z(P) = ¢ 

(D) X = R(P) + Z(P) 

48. Let X be a normed space with I II on it. For all x, y e X, then I llxJI -1.nl I 
/JW' 5 !x - Yll 
(C) >Ix -yJ 

(B) ~ llx - Yll 
(D) = llxll - llYll 

X <T<ilLI~ Qp;J61w <lp;ifi.,Qi QQJ.,fl .,.,fl.;,, ""!''°' Qp;J6iwil> I II .,.,fl.;,, "°'°'" x, y e X <T..t!O. 

I ~xii - llYil I 
(A) 5 llx - Yil 
(C) > lx-yl 

19 

(B) ~ llx - Yll 
<Dl = llxll - I.YI 
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49 .. 

(A) z = 'P!(x/y) + xtp2(x/y) 

Jlilf"' z = 'P!(y/x) + x tp, (y/x) 

a2z B2z a2z . . 
x 2 

- + lll:Y-- + y 2 
- = 0 -QI' "rrQJIT6iJl'§I 

ax' fJxl)y O:J" "' 

(A) z = 'P!(x/y) + Xtp2 (x/y) 

(C) z = 'P!(y/x) + x tp2 (y/x) 

(B) z = 'P!(y/x)+ x 2tp2(y/x) 

(D) z = 'P!(y/x) + x 3tp2(y/x) 

(B) z = 'P!(y/x) + x2
tp2(y/x) 

(D) z = 'P!(y/x) + x 3tp2 (y/x) 

50. Solution of r = a 2t is (where D = 3._, D' = ~ r = a
2

~ t = 
82
:) 

ax f!y ax . f!y 

(A) y = f1(y + x) + f2(y - ax) 

(C) y = f,(y + x)+ f,(y-x) 

(B) y = f,(y+ax)+f,(y-x) 

.lfllf" Y = f, (y +ax)+ f,(y - ax) 

, ,. <"""· D a D' a a'z a'z l r=at~rrrurrm~·&" ... ® =-, =-r=-2 t=-2 ax f!y ax f!y 

(A) y=f,(y+x)+f2(y-ax) (B) y=f,(y+ax)+f2(y-x) 

(C) y=f,(y+x)+f,(y-x) (D) y=f,(y+ax)+f,(y-ax) 

51 Th . al' f a'z (1 )' a'z . . e canomc 1orm o - 2 = + y ---r is 
ax f!y 

(C) 

4 8
2
z = az + az 

au.av au av 
82z 82z B2z 

2-=-+-
auov Ou2 Ov2 

a'z (1 )' a'z . .fl . 
-

2 
= + y -

2 
-6iSI' .w11ULD6iJI' 6lllq-6'1.JlD 

ax f!y 

(A) 

(C) 

ADMA/17 

4 8
2
z = az +Dz 

auav au av 
02z a2z 82z-

2-- = - + -
Ouau Ou 2 av2 

20 

(B) 

(D) 

(B) 

(D) 

2 a2
z = az + az 

auav au av 
82z a2z 82z 4--=-+-

auav Ou2 av2 

2 a2
z = az + az 

auav au av 
82z 82z 82z 

4--=-+-
auav 8u2 av2 

• 



• 
52. Which of the following is the general solution of the equation x 2 az + y2 az = (x + y )z ox ily 

(B) F(xyz,(x2 +y2 -2z))= 0 

(C) F((x-y), x' + y2 -2z3 
- z 2

) = 0 (D) F(x, y(4x - 3y)) = 0 

(A) F(":· x:y)=o (B) F(x yz,(x2 + y 2 -2z)) = 0 

(C) F((x-y), x 2 + y 2 -2z3 -z2 )= O (D) F(x, y(4x -3y)) = 0 

53. The partial differential equation got by eliminating the arbitrary function f from the 

relation Z = f(x2 + y2
) is 

(A) z2(l+p2 +q2 )=1 

Jlilf' yp - xq = 0 

(B) y'p -zyq = x(z - 2y) 

(D) z(xp - yq) = y 2 ~ x2 

Z = f(x2 + y2
) lt!.....[l661'1> f ~mJD 6)"~rr6U~ ~® s:rrfrLI I -re ~&®ruflim \Y)Qltb Al61>Gt@itb LI(§~ 

. GU61>5ffiG8i@8: ,g:LD6Nurr© 

(A) z 2(l+p2 +q2 )=1 (B) y 2p-zyq = x(z-2y) 

(C) yp-xq = 0 (D) z(xp - yq) = y2 
- x2 

54. The singular integral of z = px + qy + ~1 + p2 + q2 is 

x2+y2+z2 =1 (B) 

(C) z=~l+x2 +y2 +z2 (D) 

(A) x2+y2+z2=l (B) 

(C) z = ~1 + x2 + y2 .+ z2 (D) 

Zl 

x2+y2=l 

x2 y2 2 2 
-+-+-=l 
a2 b2 c2 

x2 y2 z2 
-+-+-=l 
a2 b2 c2 
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• 
55. Let n be a positive integer of J

11
(x) is Bessel's function of the first kind of order n, 

(-1)" J.(x) = 

~ J_.(x) 

(C) JY.(x) 

(B) J_.(- x) 

• 
Jn.(x) (OJ"Ql'U§J n 1rr6iru§l u5lQla; QP<!;P 6T"l!ililr QJifl6f>e .r6lifr n Qa;rrailrL QP~Q)QJQ'la; QuolKi>Giu a:rrfr4 n 

<r6115Gla;rroiorwr0,, (-1)" J.(x) = · 
(A) J_.(x) (B) 

(C) JY.(x) (D) 

56. Moment generating function does not exist for 

(A) Normal distribution 

(B) Chi-square distribution 

Jll1f' t-distribution 

{D) Poisson distribution 

~(!!;U4;;~JD6ir a:rrfr4 j}Ei>WITJ6 Ul]QJQ) 

(A.) j)LLJ9Ji£!mo>u u~aJ9J 

(B) 6'15-QJITU Ul]QJG> 

(C) t-u~aJ.;, 

(D) urni.J6'ir u1]QJQ> 

l 

57. f P.(x)Pm(x)dx = .. .,if m ;< n 
-1 

(A) 1 

(C) 
2 

2n +-1-

l 

m ;< n ..-<Oft.;, f P.(x)Pm(x)dx = ... 

(A) 

(CJ 

ADMA/17 

1 

2 

2n+l 

_, 

(B) 
2 

2m+n 

?f'o 

(B) 
2 

2m+_n 

(D) 0 
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58. 
• 

If W(f, g) is the Wranskian of 
Wranskian W(u, v) of u and' v is 

/and g and if u=2f-g and v=f+3g. Then the 

JJll"'1w(f,g) 
• (B) 6W(f,g) 

(C) - 7W(f, g) 

(D) - 6W(f, g) 

flll!i>!!Jllh g <rQru61>ru1£oll.orfID~m;iu;iu<fltu.oi W(f,g)<rQia;. u = 2{-g, v = f + 3g, W(u,v) "''°'ID 
u' v ,g;61flQr .@1Jtr6irrliifu~UJ6iiT 

(A) 7W(f,g) 

(B) 6W(f, g) 

(C) -1W(f,g) 

(ll) -6W(f,g) 

59. For right helicoid given by x = u cos¢, y = u sin¢, z = c,P 

(A) H 2 = u2 -c2 

(C) H 2 = -(u2 + c2
) 

(A) H 2 = u2 -c2 

(C) H 2 = -(u' + c2
) 

(B) H2 = c2 - u2 

Jlllf" H2 = u2 + c2 

(B) H2 = c2 - u2 

(D) H2=u2+c2 

60. For the osculating developable the edge of regression is 

(A) circle of curvature 

~ the space curve itself 

(C) charac~ristic curve 

(D) involute 

siL@ 661iflQJrr~~ Cwfi>u17Ut5l6irr mlsfh.h4 Gi$trLrT4 ~urr<!i;"QJQ>Q'TQJfif>ll 

(A) QJ1i1>'1'TQJ QJLLtb 

(B) ~ap; QQJofl QJQl'1TQJQl~ 

(C) 5l.(DLit5lUJW4 QJQ)QTQJa>IJ 

(D) ._.;,"®ofl 
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61. Find the torsion of the curve T{u} = (3u - u3
, 3u2

, 3u + u3
) 

62. 

(A) 

(A) 

(C) 

2 

s(1+u''f 
2 

3(1 + u'J 

2 

s(l+u')' 
2 

3(1+u2J 

(B) 
3 

2(1 + u'} 

(D) 
u 

(1 + u'J 

(B) 
3 

2(1 + u 2J 
(D) 

u 

(1 + u2J 

Let (X, Y) be jointly distributed with p.d.f. f(x,y) = {•;,· 

E(X/Y =y)= 

(A) y 

(C) 2 

(X, Y) orei!ru~ ID)''"""i>lb 

{
e-Y 0 < x < y <co 

f(x, y) = O,' 
to£b!!J ~Lffi.J,g;'1flQ:i 

(A) y 

(C) 2 

(B) 2y 

ifl'I" y /2 

ormlro E(X/Y = y)= 

(B) 2y 

(D) y/2 

O<x<y<oo 

otherwise 

• 

Then 

63. The unit vector b along the binormal is chosen so that the following form a right-handed 
sy8.)m of axes. 

~ t,n,b (B) t,b,n 

(C) b,n,t (D) ,;., t, b 

~ai~ Gs:li.JC:s;rn.: .... 1q-6lrr Q.JWJ.C:tu a!Q)(§ ~Eil>s:tum b--Q>UJ~ ~ir,[;Q~@Uu~Ji>@i. t516irrru@6l..16DT QJQl.$61),g; 

Q:PGl>!D ~6&M61TITBi ~a>tofe;~@tb 

(A) t,n,b 

(C) b,n,t 
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(B) t, b, n 

(D) n,t,b 



• 
. 64. The path r = R(u) (a:::;; u Sb) is an arc of the path joining- the points corresponding to 

a and b. To any subdivision /1 of the interval {a, b ), a = u0 .< u,_ < u2 < .... < un = b if 

" L& = ~::JR(u,)- R(u,_,J then 
iKl 

• b 

(A) LA s; J IR (u~ du and the right-hand side is finite and dependent on /1 

• 

b . 

(B) L,,. ~ J IR (u~ du and the right-hand side is finite and is independent of A 

• 

b 

Lt.. s; J IR (u~ du and the right-hand side is finite and independent of .6. 

• 

b 

(D) LA ~ J l:R (u~ du and the right-hand side is finite and dependent on 8. 

• 

r = R(u) (a S:·u s b) 6T6lrrLI®J a toJDgxib b ~tuQJ!il.ID16lrr 46ITOO'la;~.$.$1Q)LCtu llLQl-QT urrQ"J~uSl6lrr 

6l51G>rorr®tb- (a, b) 6T6ln"JD .@Q'.lLQQJQfluS]Qr .6. 6T6'ru~ a = u0 < u,_ < u2 < .... < un ~ .b 10T6b'TJD !!LLtSlrflQf 

" LDJDilJLD L• = IJR(u.}- R(u,_1 ) <r<>ll.U 
i2l 

b 

(A) LA :5 J l.R (u~ du LDfDJJJILb Q.JruUu.$s;tb LD~U4 Q.Ptq..64,g;ll LD~Li4, LDJi:l!!)ltb /1---Qlruif. e:rrir)i>;l!)®J 

b . 

(B) L!J. ;;::: J IR (u ~ du LDJi>!DJtb 61.JQlUuHtb tn~U4 (!Ptq..Qf!!)I LDi$1LI4, tn!iJJ!)ltb .6. _--Q"JQ.16 e:rrr,rrrf!i~ 
• 

b 

(C) Lil :S: J [R (u~ du w!D,g;11Lb QIQlUuS;s; LD~LiLI QPLq.64gB lD~Lil..j, lDJi>giJLb Li ~Q.18: B'rTllrTpi~ 
• 

b 

(D) · L!J ~ J IR (u~ du LD,IDgHLb QIQ.>UuS;s; LO~ULI QPLq-64,g;ll LD~Ul..j, wJi>giJLb li--Q)Q.18: B=rrl'rfepi~ 
• 
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• 
65. A point on a surface T = T(u, v) is called an Ordinary point if at the point 

(A) Ti_xi2 =0 

(B) rank (Xi y, z,) =I 
x, Y2 z, 

Jllf" fixi2 :;i1;0 

or 
(D) rank (x1 y, z) i\=au 1 = 0 where etc 

x, Y2 Z2 - fJr 
T2 =-av 

r = T(u, v) l»EiirjD fJErr;,/).tir W§!Eirar 9® 46T61fl Qurr~QJITQr L1'1T'1fl IOTQT ~a>wMUu@alil £WMrrillltb 

fj!Qrl!J G...'5Jr'1JLOUJIT6ml'Ql 

(A) iixi.11=0 
• 

rank (x1 y, z,) =I 
x, Y2 z, 

(B) 

(C) fixf2 :;i1;0 

ar 
(x y, z,) = 0 @"'<:.; i\ = ~ rank 1 

· 

x, Y2 Z2 - Of 
T2 =-av 

I <D> 

66. The equation of the _tangent plane to the surface .r = (u, v, u2 -v2
) at the point 

corresponding to u = 1, u = 1 is 

~ ii=(l+u,l+v,2u-v) 

(B) ii=(l,u,v) 

(C) ii=(u,v,2u-v) 

(D) ii= (l,l,2u - v) 

T = (u, v, u2 
- v2

) p;mHJ.6iT lB§JSrm u = 1, v = 1 4SrafluSl9> Q:firr@C&rrL..isrEiir s:LOEilrurr@ 

(A) 'ii=(l+u,l+v,2u-v) 

(B) ii= (l,u,v) 

(C) ii= (u,v,2u-v) 

(D) ii= (l,l,2u -v) 
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• 
67. Let G be any group. Let a, be G. Choose the incorrect statement: 

(A) O(a) = o{a-1
) 

(C) O(a) = o{b-1 ab) 

(A) O(a) = o{a-1
) 

(C) O(a) = o{b-1 ab) 

(B) O(ab).= O(ba) 

pf" 0( a) = 0( G) 

(B) O(ab) = O(ba) 

(D) O(a) = O(G) 

68. The osculating plane at the point 1 t' on the helix ;: = (a cost, a sin t, ct)is 

(A) a[X sint - Y cost- ct]+ cZ = 0 

Jl1lf' c[Xsint-Ycost- at]+ aZ = 0 

(C) c[X sin!+ Y cost- al]- aZ = 0 

(D) a[Xsint+Ycost-ct]-cZ=O 

. r = (a cost, a sin t, ct) 6T6JrfD 6(!!)aflu51Qr 46irafl It' --Q) 9L@ S:lD~6fTth ' 

(A) a[Xsint-Ycast-ct]+cZ=O 

(B) c[Xsint-Ycost-at]+aZ=O 

(C) c[Xsint+Ycost-at]-aZ=O 

(D) a[Xsint+Ycasl-cl].:.cz=O 

69. · l'i - V2 = e(U:i - ~) is-· -----law (where u,_, ~ are velocities before impact Yi, V2 

are velocities after impact) 

Jllf' Newton's 

(C) Laplace 

(B) Hookes 

(D) Horner 

v; - V, = e(Ui - u,) <rmuioi '"1jil (@ri.I® "1· u, <rmu"''"""' Gtorr15i'IJ.;;® CY1'°'4 

/Jfifuf ~&tila;ST w!DgiiLD '1i., V2 10T6JrumQJa;Qr C:wtrp;@l6i® t5l6Jr4 f;m11 C:QJ&fila;iofr) 

(A) Jll!!,j,LLm 

. (C) QlrTUQltr!Oiu (D) !illJ)ITrfQT{r 
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• 
70. The stresses in the fluid element are independent of 

.(A) neither translation nor rotation 

(B) its translation but not rotation 

(C) its rotation but not its trailslation 

iJ#f' both translation and rotation 

urruJLO 12....giiUtSlQr ~6'>&6'1.j e:rrfrJi>~ .@QlQ)rr~ 

(A) .@LUGulUin.'.J4L.Oeisrgll ; 8iw!D6lll..JLD6ln"giitb 

(B) .@LLIGutur'rfft, 460lrrQ:i srw,ID6lw6hTWJ 

(C) "bl'!iJOI, 4"'rrO>@u:iQuouirBJI, ~i50r!!)J 

(D) @u:iQuouirBJI U>WJ!)Li> "iJliD"14(§Lb 

.71. Steady viscous flo.w in tubes having equilateral triangular cross-section bounded by the 

lines x = a,y = ±3-~2 x is ii= w(x,y)k where w(x,y) = 

/ 3P(x - a(y' - ~x' )/(4µa) . 

(B) 2P(x-a{y' - x:)Jaµa) 

(C) P(x - a){y' - x2/3)/(4µa) 

(D) P(x - a'f..y' -x'/a)/(2µa) 

' 
(§!!)lffi(§ Qan:_1q-ourra;;; Qa;rroiorL ®bl'"u510> ~oru \j>LL~W®ii = w(x, y) k oro>llO> w(x, y) = 

(A) 3P(x - a(y' - ~x' )/(4µa) 

(B) 2P(x - a{y' - x:)Jaµa) 

(C) P(x - a){y' - x2/3)/(4µa) 

(D) P(x- a){y' - x2/3)/(2µa) 
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• 
72. If A is the angle of friction then the coefficient of friction µ = 

(A) sin,! 

,,lllf tan..l 

(A) 

(C) 

sin A 

tan A.. 

(B) sec,! 

(D) cosec ,l 

(B) sec ,l 

(D) cosec ,l 

73. A particle is moving with simple-harmonic motion and while moving from the mean position 
to one extreme position its distances at three consecutive seconds are x1 , x 2 , x3 . Then its 

period is 

Jill' 21'/cos-' {(x, + x3 )/2x2 } 

(C) 21f/sin-' {2~2 /(x, + x3 )} 

(B) 27r/cos-' {2x2 /(x, + x3 )} 

(D) 27r/tan-' {(x, + x3 )/2x2 } 

ior61flLU 6iflQ'l6 .@tu8;a;UJ6b R....6hm ~® Qurr@mrrm~. CFIJIT<!Fifl .@QlL .@6DrouSl"51(!!))i;~ ~® @lq-Q.J .ffi!mro&@ili 

Qo!fffiro CJ:P6lsl".!!)I ~@~~@~)2> "6lmrriq..a;6IT!Ql Qe:Gb§lltb ~rr1Jr6J8>Gh Xi' X2, X3 IOTm!IOb, @66IT1Q)B' @lUMUl6ii"r 

s;rrrotb 

(A) 

(C) 

21'/cos-' {(x, + x3 )/2x2 } 

21f/sin-' {2x2 /(x, + x3 )} 

(B) 21f/cos-' {2x2 /(x, + x3 )} 

(D) 27r/tan-1 {(x, + x3 )/2x2 } 

74. If the potential energy is expressed in terms of the generalised coordinates q1 •••• ,q,. 

assuming small liq' s , by considering only the quadratic terms in the Oq' s in the change in 

the potential energy .6. V, the system is stable when .6. V is 

(A) negative definite 

(C) indefinite 

(B) negative semidefinite 

~positive definite 

Gurr§J6l.JITQT 4tu8iCIQ.gHBi6'r Q1 ... ., qn --ro .@mQ) 4d:>!DQ)Q) G6l.l"1f1Uu@~~tb Gurr~ , c5q -M6"" 61[61u.iooru 

{)fafl@ . .ffilooru ~d:>!DGi> tnrr!f>JDtb .6. V -Q.> .@@utq. :2....!!JILiL1Mmar LDL@GLD Gr@~B;Qa;rrliMTLrr@ GfferT®~ 

:l...!!)~IUITQrffe~Bi .@@$.$ .6, V {)flirLI§J ~@ ' 

(A) ®"'W '""'V iBlmOJ 

(C) '""'VIUJDW iBlmOJ 

29 

(B) ®"'W urr~'""'V iBlmOJ 

(D) ~"'" '""'V iBl"'Ol 

ADMA/17 
[Turn over 
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• 
75. · In the motior;i. of a particle which fall from rest in a medium whose resistance varies· as the 

square of the speed, the limiting velocity Of the pB.rticle is V = 

(A) 
g 

µ 

(B) µ 
g 

I>® ur~m QJ~UJ"" I>® Gu•(!!i<ir 6LDjbl"'OJul1Qi @®Ji;IOI "51(!ll6Up;•Qi, ..-Ji>u@ib @UJi;~Qi, 
ti![~QT ~L (;QJ~Qr QJrT~~ a:rrl'rfe§I LOrri:@mrrQ:i, .@UGurrQ!isflQr 6TG>mQ)p; ~'3l6C6l.J.sth V = 

(A) 

(B) 

(C) 

(D) 

g 

µ 

µ 

g 

76. If a particle describes the curve r = e9 under a central force at the pole then the forc.e varies 

Jiii' inversely as the cube of the distance of the particle from the pole 

(B) as the cube of the distance of the particle from the pole 

(C) as the square of the distance of the particle from the pole 

(D) inversely as the square of the distance of the- particle from the pole 

§l(!!>QJ~Q) LEiT6fT a>L.Otu 61Slm1Ju5l01Jrffcoi> Vl® §JB>IOi"r G6"b§llth urrm~ r = e9 
6T6DflQ:i 6'6lms= LDITg)l6U§I 

(A) 1>1®6>J#lo5i®Ji;1>11>15oflm 1011•»1m @Liu1q-ul1Qi <:p;rrLD•!l>"" @®5®"' 

(B) 1>1Q!iQJ»1o5i®i>1>11>1"oflm 1011•»1m@Liu1q-ul1Qi @®;;®"' 

(C) l>l®QJU!o5i®Ji;1>11>1"oflm IOll•p;~m ®®utq-ullQi @®"®"' 

(D) 1>1®QJ»1oll«?i>1>11>1"oflm 1011•»1m@®u"l-u11"' <lp;ITLD•!l>•" ®®"®"' 
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• 
77. The rank correlation coefficient for tied ranks is 

(A) 

(C) 

(D) 

p = 1 ~ 6[U~ + correction factor 
n n2 -1 

p = 5 

s:to fif1. 6Tmo$Q>QT.$ Qa;rriliDTL fJIJ 6TiliDT ~l....@.!0611@tara;ri.la;Qr 

1 6r.df 
p = - n(n' -1) (A) 

(B) 

(C) 

(D) 

p = 1 - a[ru; + correction factor 
nn2 -1 

p=5 

78. A random sample of 500 apples was taken from a large consignment and 60 were found to 

be bad. Obtain the 98% confidence limit for the percentage of bad apples in the consignment 

(A) (0.15385, 0.08615) 

Jlllf' .{0.08615, 0.15385) 

(C) (- 0.08615, 0.15385) 

(D) (- 0.15385, 0.15385) 

500 4Ut5lQra;6iT Gs;rrfiGl"L Gugiir&!so.!D'Q:i 60 4U~Qr5Qr Qa;L@UGu1Jmm6l.JUJ1T@jlh. 98% Lg)!~ 

6TQ:imQJuSl6J)GJI' a;rrEiiiln"a; 

(A) 

(B) 

(C) 

(D) 

(0.15385' 0.08615) 

(0.08615, 0.15385) 

(- 0.08615, 0.15385) 

(- 0.15385, 0.15385) 

31 ADMA/17 
{Turn over 



79. Given the frequency function : f (x, 0) = {! ' 
0, 

• 
0 < x s; 0 . - and that you are testmg the null 
elsewhere 

hypothesis H 0 : 0 = 1 against H 1 : 8= 2 by means of _a_ single observed value of x. If 

1 s _x S 1.5 is critical region then the level of significance ·is 

JtJlf 0 

(B) 0.25 

(C) o. 75 

(D) 1 

{

1 Osxso
f(x,O)= o' 

0, lDJi>JD @Lri.Js;QflQ:i 

• s;~L!D\ U~Qj t0~U4 Q:POOJDuSlW H 0 :8= 1 6T6irJD jlEisrmLD 6T@CB>rr61l61T H 1 :B= 2-!D@ 6T~17rrs; ~ri.is;W 

·Carr~.$51J61'r~. 1 s x s; 1.5 6T6irU§J ~frLDrTQTU U@iil 6Tm:lW C!s-rr:fimaru51Qr ey:i8i.$ltuLDITQT lDLL LD~Li4 

(A) O 

(B) 0.25 

(C) O. 75 

(D) 1 

80. If x 21 is the critical region for testing H 0 :0= 2 against the alternative 0=1, on the 

basis of the single observation from the population f (x, 0) = B exp (- 8 x), 0 S x < oo sizes of 

type I error is 

(A) 
e-1 

e 

.J. 1 r -;r 

(B) 

(!)) 

1 
e 

e 
e+l 

f (x, 0) = 0 exp(- 0 x), 0 s x < "' '"''!D ~..,ji;Qii;rr®i!JulioSl«;)i>@. (befil;;ii; ~.;,,Lj!\1 ui!J"1 <!P"'JDull<b 
H 0 : (} = 2 6T6irump; 8 = 1 torrJi>CJDrr@ ~rr~M. x 2 1 6Tilfl'U6'>:fi ~iTLDrrm LI@.i~turrM Gs;rrmLrr6i:i, 

rums; r tSlQ'JwuSlm ~mQ..j 

(A) 

(C) 

ADMA/17 
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(B) 

(D) 
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• 
81. The formula for multiple correlation coefficient Ri.23 is 

(A) Bi_ _ 'i.2 - 'is r23 

· .
23 

- ~(1- r
13

2 )(1 - r
23

2 ) 

2 2 2 r,, T2~ (B) Ri_ _ r12 + T13 - 'i.2 
23 - . ' 1- T23 

(C) R..23 '" 0 

pr 2 2 2 
T13 T23 R.2 _ 'i.2 T 'i.s - r12 

.23 -
1- r2f 

(A) Bi_ _ 'i.2 -1j_3 T23 
23 

- ~(l - r13
2 )(1 - r,;) 

(B) 
,- 2 

1) _ 'i_2 +T13 -21i.2 1j_3 T23 
-""l.23 - 1 2 

- T23 

(C) R,.23 ~ 0 

(D}) 
2 2 2 

D2 _ T12 + T13 - 7i.2 
... '1.23 - 1 2 

- T23 

82. In a X uniform distribution /(x) = __!_ for - a :5 x :5 a then #in is 
2a 

(A) a'" 

(B) 
a• 

2n+l 

Jll!f' a'" 
2n -t l 

(D) 
a'• 
n+l 

(A) a'• 

(B) 
a• 

2~ + 1 

(C) 
a'" 

Zn+ 1 

(D) 
a'• 
n+l 

~ 33 
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• 
83. If Xis a Poisson variate such that P(X = 2) = 9 P(X = 4) + 90 P(X = 6), flt, the coefficient 

84. 

of skewness is 

(A) 4 

(B) 3 

(C) 2 

Jllf 1 

X ;r<iTuii umiJQ\lrrm LDrrJ6ioliUJrr"1i' P(X = 2) = 9 P(X = 4) + 90 P(X = 6) i!)(!!;Ji;j>rr9>, C:..rrL._LI; 

Q"<!I' A iTWLJii 

(A) 4 

(B) 3 

(C) 2 

(D) 1 

. { 1 A discrete r.v with probability function {(%) = %(% ~ 1)' 

· Mx(t) when t = 0 

(A) O 

x = 1• 2··· What is the value of 
otherwise 

I ~ i. 
(C) 2 

(D) 3 

V>C!!i jOQ!\~'"1UJ•m 6LDQJrrO,u4 LDrrJ6iUJ<"'ii {(%) = {% (%\ 1); % = 
1
• 
2

··· iTWJD Jila;~"I 
0 LDfi:>jD6flQJ 

'1rrirt9m61rU GuJD!bl(!;&elh C:urril, t = 0 UJrr& ®@tii(!ilh Curr§!. M x(t) Ai LD~Uy ir6iJQT? 

(A) O 

(B) 1 

(C) 2 

(D) 3 
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• 
85. If Var(X) = 1 then Var(2X + 3) is 

(A) 7 

(B) 2 

~ 4 

(D) 5 

Var(X) = 1 .r..tlO>- Var(2X +3) = 

(A) 7 

(B) 2 

(C) 4 

(D) 5 

86. Chebyshev's inequality is 

(A) 

(B) 

(C) 

, u' 
P [I X - Pl > 6],; - 2 for fined 6 > 0 

6 

u' P[I X - µj < 6],; -
2 

for fined 6 > O 
6 

u' 
P[I X - Pl > 6] <-,. for fined 6 > 0 

6 

' . 

P[IX-µj ~6]:> "",for fined 6>0 
6 

Chebyshev Qr s:LOfii'ruSllil61>w 

(A) 

(B) 

(C) 

(D) 

u' 
P[I x -pl> 6],; -, /fJ61lQJUJrrar6 > 0 

6 . . 

u' 
P [I X - Pl < 6] ,; -,. )11..,.,UJrrar 6 > 0 

6 

u' 
P [I X - Pl > 6] < 2 JfJ...,UJrrar 6 > o 

6 

' . 
p [I x - Pl ~ 6] ,; ·"", JblmQJUJrrar 6 > 0 

. 6 

35 
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87. Variables which can assume negative, positive Or zero value are called as 

(A) Restricted variables 

(B) Basic variables 

~ Unrestricted variables 

(D) Non-basic variables 

• 

LDIT)l518i6Tr, Cp;inDQ)jl), GT~l'rLOa>JD LDJf>~tb ~~UJ LO~UL..j.$61>QT G'T@~~.$ Qa;rraiirLrr@, ~l.btorr,e61&1iir 

------dlm1:9MUu@.$lJD~ 

(A) 8iL..@Uu@~~UuLL wrrJDla;lir 

(B) d!Lq.UUa>L LDIT,e61o!!i'1T 

(C) a;L..(i)uu(i)~ fi)LUOlrrl' LDrrJ61,..rr 

(D) dliq.Uua>LuSIGii>rurr torr!fils;W 

88. Mode of the chi-square distribution with n degrees of freedom is 

(A) n 

(B) n-1 , n-2 

(D) n+l 

n-m& &Llq.lifEilHDLi Ulq-o$QTIT8i.$ Qa;rrEilin'n:.'... Q)B;-QJ(r.$a;U Ul}QJQ$1Ql Q:PBi@ 

(A) n 

(B) n -1 

(C) n - 2 

(D) n + 1 

89. If X - N(O, 1) and Y = X'. X and Y are 

(A) correlated and independent 

(B) uncorrelated and independent 

(C) correlated and not independent 

,JJll'f" uncorrelated and not indepe_ndent 

x - N(O, 1) LDW!!llLil y = X' lil®i>I'"°'· x LDJi>!!llUi y <rGiliU§J 

(A) !jlL..(i)!D61JIT6't§J LDJD!)IW i""'..tla..•LUIT"1§' 

(B) !jlL..(i)!D61JW!D@ LDW!!llLil l'Gili..tl""'•LUIT"1@ 

(C) !jlL..(i)jD61JITQT§J LDJD!!llLil l'GiRQ\l""'•LUW!D@ 

(D) !jlL..(i)!DaJW!D@ LDP,!!11Ui l""'<>fia..•LUJD!D@ 
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90. For a m x n transportation problem, if a basic feasible solution contains less than m + n -1 

non-negative allocations is called 

(A) Generate solution 

; Degenerate solution 

(C) Optimal solution 

{D) Feasible solution 

m x n Currtii@)Ei'l.JlJ~§J.$ B:iQlJl'".$.$1Q, ..!111q-LIU61>L 6'16r.l~Jiii!i ~frrurrm§J. '1".ilirLD61>JDtu!i>!D m·+ n-1 

uri.J~@e;~.$@5 @)'ffi)DQ.lrra; .@®.ffiflirrGi> ~j!imm 

(A) L(§61.JIT.$@5tb ~frQj 

(B) Ol61>p;/i>p; ,Oirfilj 

(C) ._~!i>io ,Oirfilj 

(D) lm"'•i>io ,Oirfilj 

91. The nuni.ber of optimum s«:>lutions to an LPP cannot be 

(A) O 

Jlllf n, (n is finit.e integer) 

(A) O 

(C) n, (n !>® <Y'C!l' "'""') 

92. A basic solution to an LPP is degenerate if 

(A) all basic' variables v~nish 

(B) no basic variable vanish 

JJllf atleast one basic variables vanish 

. (B) 1 

(D) "' 

(B) 1 

(D) "' 

(D) atleast one basic variables become infiriity 

!jl@i (l!'~lUQJ ~L_LI;a;-,;;,t16in ~lq-UUQlL,i; ,Oirfilj 6J"'i!'Qji!IQJjO~@i 

(A) Grli>rurr ..!lltq..LiuooL lDIT!Dla;~tb !M£fQ!tutnrr(§tb 

(B) Gr)i;fiiGrurr@ ~11q..Uua>1... wrri:61lLJtb y,~~UJLOrra;rr§J 

(C) @500,!Dfep;uLlftb ~® ..!111q-UU61>L LDrrp5l ~t:§luJLDIT@)ib 

-(D) @ia>JDJflp;uLs=tb @® <:&1tq.LiLJ61>L tnrrJDl, ffiJii~WlUJrr(§Lb 
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• 93. Which of the following methods is used to verify the optimality of the current solution of the 
transportation problem? _/_ 

(A) J Least cost method JI" Modifi~d distributi~n method 

(C) North~West Corner rule . (D) Vogel's apptoximation method 

C:uo"@jaJ~M! ..... Mio>. ~ <!P"'JDullEir (lpQ>iil p;U:.4 praJ•m~ ._..jbp; prQI .,."'ul .rrturnt"5uu(i)Alw~? 
(A) ®"'JDii;l6 Q..,QJ (!P"'!D (B) IDOJDIJI 61ili£IC:LUo5 (!P<llJD 

(C) <IJL.5@j- <llDJD@j (ljl<llOl <!P"'!D (D) <laJ05Q)Qu <l!6•~•LU <!P"'ID 

94. In a simplex method, if atleast one artificial vector appears in a basis B- at a positive level 
then 

(A) 

(B) 

the current solution is a basic feasible solution of the problem 

any one constraint equation is redundant 

Jllf" there exists no feasible solution of the problem 

(D) the solUtion under test will be unbounded 

~Uu6&r@& (!Pa>JDuSl9>, B dltq..ULia>LuSl9> ®"'JDJbJS uUtb 9® Q6tuti>a>a> QQJ.$Lfr uS1mBi 6TailrQIJl1T5 

®®"16"°' 
(A) %Ji>Curr§Jilrm ~frQJrr6'T§J 6>Q9Sl'UlQr ~iq.Uu61>L fj)ms:~ i«rrQJrr@>tb 

(B) 

(C) 

(D) 

'iJ"$f)ITQJ§l 9® .sl....@Uu_rr@ a;WJL.tilma;;turr@)t.b 

5...-M!Ji>® {j)<ll•ji;15 ~irQI Al<llL.LUo~ 

95. An m x n transportation problem has non-degenerate baSic feasible solutiol) if a feasible 
solution involves exactly individual positive allocations. 

(A) (m + n -1) dependent 

(B) (m + n + l) independent 

Jl'f" (m + n -1) independent 

(D) (m + n + l) dependent 

{j)m•[l;t> ~irQilQ) .~LU05 15<>fl?ii> (!P(!ll uri.J£L_(i) li)(!;Ji;p;o@ ljl(!; m x n <luo"@;aJVji;~ 
&91DT5Birr6DT~ i'l'1l~QJJi>!D dllq-LILI'1>L {j)'1liffe~ ,,{rQ>QJ·Q.srr'*r@Eiilm~rr®lh 

(A) viEirmJDQLUom111 ••irfti1> (m + n -1) 

(B) ~"'1DQLLiom111 •·~· (m + n + l) 

(C) vim"'JDQLU0Eir111 ••~• (m +.n -1) 

(D) viEirmJDQLUom111 ••irii;15 (m + n + l) 
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• 96. All variables in the linear programming problem must take 
(A) Negative values 

(B) Zero values 

(C) Positive values 

~ Non-negative values 

<.:p;.filUJQ:i ~l]Q)rr~Q) ILEir61T "91Q)QI'~ L01T!fila;etb BiLLJTIULOITBi 

(A) GT~irlD6fl~ Lb~Ul..j Qa;rrfilrLQlaJ 

(B) >l!ii~tu wi!ILILJ Gl1£rr•OTL .. Q>6>J 

(C) C:JiiirLOQ'lj!) LD~Ul..j Qa;rriilrLfiD'lQJ 

(D) '1"~irwm.(l)UJJDfD w~L.ILl Qa;rrQilrUil>QJ 

97. All partial derivatives of the first fundamental coefficients of a set of Riemann normal 
co-ordinates at P have value at p equal t.o 

98. 

(A) I 

iJilf"' 0 

(C) "' 
(D) a finite real number 

P L1Eir6lfluSlEil 51® Q~rr®~ ffw1r1;~flm Cp;irmtn 4UJ.$si\.gi1s;aft'1sr @PiQlrrtb dl11t-Uu~L5 Q~a;Qflm 
U(!i~QJQl.$B;Qs;C!:PB;a;Qr .:91a>Ql'~tb. p uSlQ:i £WMrrtl!llltb w~Umu.i; Qa;rrfiilriq..®B;®Lb 

(A) I 

(B) 0 

(C) "' 

(D) 9® (l!l"l-~i!ll Glw.UGltu.m 

In the second fundamental form, [7i,,r2 ,Ji1 ]= 

L 
(A) 

H 

,/ll!f HL 

@IJ'*rLrrtb dl11t-LiUQ)L 61.Jllt-QJ~Ql [1i_, r2. T11l= 

(A) 
L -
H 

(C). HL 

39 

H 
(B) 

L 

(D) 
I -

HL 

(B) 
H 
L 

(D) 
I -

HL 

• 
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• 99. Let w , a subspace of the inner product space V, then the orthogonal complement of Wis 

(A) {x e V/(x, w)" Oforall w E W} (B) {x E W/(x,V)" 0 forall v e V} 

IJillf" {x e V/(x,w) = 0 for all w E W} (D) {x e W/(x, V) = 0 for all v e V} 
' 

LL.Gu(!!)MQ> QQJafl V-Qr ii...LQQJafl w "'"QflQ> W -¥r Qs:ffile§~ ~Q"Ui911-1rrm~ 
(A) {x e V/(x, w)" Oforal! W·E W} (B) {x e W/(x,V)" 0 for all v EV} 

(C) {x e V/(x,w) = 0 for all we W} (D) {x e W/(x, V) = 0 for all v e V) 

100. The subspace Wofvectorspace Vis invariant under Te A(V) if 

(A) WcWT (B) WT=W 

(C) WT = I .JJJlf' WT c W 

r;;i;,,;;._irQQJ.nl v-.;, o..oirQQJ.ni w 4"'lbl T E A(V)-"' £19 LDITJDJDuSloSI QQJ.niUJrra; .@®" 

(A) W c WT (B) WT= W 

(C) WT=l (D) WTcW 

101. x2 + 1 is irreducible over the following integers mod, 

~ 7 (B) 4 
(C) 6 (D) 8 

x 2 + 1 '°'"Qru~ £WBi.B>Ali"L6UJi.>r6\Qi 12....Eilm QPQ:PQQJQiur 11:1L@ e!:;PQ>lDITBi 6f(!!l~iq.UJ:$1TBi jlWa>Q) 

(A) 7 (B) 4 

(C) 6 (D) 8 

102. If f(x), g(x) are non zero elements in F[x] then 

JJil' degf(x),;deg.f(x)g(x) 

(B) deg.f(x):<deg.f(x)g(x) 

(C) deg.f(x)=deg.f(x)g(x) 

(D) deg (f(x). g(x)) =deg f(x). deg g(x) 

f(x ), g(x) "'"'Ujpl F[x ]-"' kl!ii!l/UJ IDJDJD Ll!JILILJB;Qr m•\1.U 

(A) f(x)-.;.u"I-,; f(x)g(x)-.;.u"l-UJ"®"' 

(B) f(x)-.;.u"I- :< f(x)g(x)-oou"l-UJ"®"' 

(C) f(x)-.;,u"!-tyW f(x)g(x)-.;,u"!-tyWBIDLDIT®W 

(D) f(x). g(x )-.;, LI'!- f(x )-"' utq:QlUJtyW g(x)-"' U"!-QlUJtyW QU(!!iM .$)"''-~"'" '"®'"lbl 
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• 
103. If. tr is a prime element ill the Euclidean ring R an~ tr I ab where a, b e R, then tr divides 

Jiii"' Atleast one of a or b 

(C) only a 
(B) not both a and b 

(D) only b 

l!d>B;efhuiq.SJI' Q.IQ)6fTlUtb R-Gii> tr 6T6'ru~ UdilT 12...miLiurra;~tb LO!i>{!)ltb tr I ab' a. b E R ®®fe~rrID, 

I! QJ ®'ffi®tb 

{A) C§"'IDibl' uL.61i> a ""°'.,IOI b 

(C) a U>L@li> (D) b U>L@li> 

104. A non-empty set R is said to be ring· under the binary operations+ and . , if 

(A) (R, +) is an abelian group 

(B) (R, •) is an abelian group 

Jlilf"' (R, +) is abelian, (R, .) is a semi group and 'I a,b,c e R such that 

a .(b +c) =a .b +a. c 
. 

(D) (R, +) is abelian and (R, .) is a semi group 

R "'"ar!D _GQ.IJi>!D!D!D 5Ql5ftb + wJDmitb • m Gurrw~~ @® ruQlmlLJtb 6Tmliob 

· (A) (R, +) uofiU>ITJDl!)I (!!jQJU>IT(!!jli> 

(\3) (R, •) uifiU>ITJDl!)I @j°'U>IT(!!ili> 

(C) (R, +) uifiU>ITJDl!JI @;Olli>, (R, .) """'~®"'"' U>JDl!Jlli> a,b,c e R =>a. (b + c) =a. b +a. c 

(D) (R, +) uofiU>ITJDl!JI ®Olli> U>JDl!)Jli> (R, .) """'~®roli> 

105. Every.group is isomorphic to subgroup of A(S) for some appropriate S is: the statement of 

(A) -Lagrange's theorem 

(B) Cauchy's theorem 

~ Cayley's theorem 

(D) Sylow's theorem 

. 
Gurr~~LDrrm S -:8>®) t:OTEiiltJD Bn.JD,!!;11 

(A) Qro~~rr<@;Ol C:ifiJiJJDli> 

(B) a;rroillau ~JiJJDli> 

(C) Qa;.Uoll ~Ji>JDli> 

(D) .. .c., • .ru ~JiJJDli> 
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• 
106. Let G be the group of non-zero. real numbers under multiplication. Let G = {l, -1} be a 

{ 
1 if x is positive 

group under mU!tiplication. Define "tp: G-> G by q>(x) = _ 1 if 
x is negative 

Choose the correct .statements. 

1. Ker <p = {positive real numbers} 

2. <p is a homomorphism 

3. <p is an isomorphism 

(A) 1and3 

(C). 2 and 3 

Jlllf' 1 and 2 

(D) 1, 2 and 3 

G = {l, -1}-"l!>"'~ 

a:lflturrar •!Ddillil>lill' 6T(gl~.S. 

1. Ker <p = {uSlm.s GtnuJ GTailra>ii"r} 

2. <p @® Ga=tuGGUrrUL.ja>Ln 

3. tp 9(!!1 HLDfj)LILjEilllD 

(A) 1 lDJD!JILb 3 

(C) 2 lDJD!JILb 3 

x i.6'161>.$ G;TQa'T G;TQflQ) 

x ®6'>!D c;rQin- corfiilflro 

(B) 1 lDJD!JILb 2 

(D) 1, 2 lDJD!JILb 3 

107. The diff. equation xr + (x + y)s + yt = 0 is parabolic if 

(A) x<y 

(B) x>y 

pl x=y 

(D) x+.y=O 

xr + (± + y)s + ~t = 0'1"iilJD aJmM G5(!9 e:uioifurr@, £W5B>6*rL6UJf.>IDJ'1r c;r1i>~ ~uJi;~&l>QTuS'IW 

Ul]"QJ61>'1'TIU QJLq-QJlDIT@)ib. 

(A) x<y 

(B) X>Y 

(C) x=y 

(D) x+y=O 
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• 
108. An inner product space which is complete in the norm induced by the inner product is 

called a 

109. 

(A) a Banach space · 

(C) a Banach algebra 

jlf a Hilbert space 

(D) a Dual space • 
fil('li '"1jil(!P"1!D5(!iLLILL C:i!>iT<l5rrL@ QQJ.,\I, ~...fl Q<u'111UJIT5 >J,irUJ ~"1LQJjOI l.!)w<uITI!) 

~"'~uu@.tl!DjOJ 

(A) fil('li urr..L<iu QQJ.,\I 

(C) t;:i® urr61fl....iiu ~!l)tntb 

'()(') -Jg t :m at. dt is called as 
0 

(A) Lebesgue integrals 

(B) Riemann integrala 

~ Dirichlet integrals 

(D) Fourier integrals 

J' g(t) (sin at) dt . 
G'J'EiWTU§J 

0 t . 

(A) QruuS; Qp;rr"15 

(B) _ Ql]"li.JLOrr6irr Q~rrQ>a; 

(C) iq.~!ilQ.,L_ Glp;ITQ>5 

(D) oD.Qurrfihufr Qp;rrQ>a; 

(B) filC"i ¢JO>uirL_ Q<uoll 

(D) fil('li l.!)('liiD QQJ.,\I 

· 110. After a direct impact between two smooth spheres, the loss in Kinetic energy is zero when 
the coefficient of restitution e = 
(A) · -1 

.Jlilf 1 

. (B) 0 

(D) "' 

®® QJwQJwi:iurrm <::airrmrE.J.sat a,!DIJ1$j-1U_rrs; GI.Orr~,$ Qa;rrEill"Lrr9> ~Ji>u@tb @IUH 4!b!Dlib fiwU4 

>J,!iiffilUJt.b ""' ©®" L.5<irmL05 Gl5<!Jl'"1"1 LO,!iiuy e ~ 

(A) -1 

(C) 1 

43 

(B) 0 . 

(D) "' 
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• 
111. A sequence of real valued functions {fn} converges uniformly to the function f on a set E if 

(A) given E > 0, there exist NE I such that If. (x)-f(xJ < e, n <:!::_N, x e E, 

N depends on e and x 

JJlf' given E > 0, there exist Ne! such that If. (x)- f(xJ < e, n ~ N, x e E, 
N depends onl~ on e 

(C) given E > 0, there exist NE I such that If. (x)-f(x) s e, n ~ N, x e E, 
N depends in e and x 

(D) given E > 0, there exist 
' 

NE I such that If. (x)- f(x) > e, n 2: N, x e E, 
N depends only on e 

(A) E > 0-li;@j. N E I @®Ji;@ If. (x) - f(x l < e, n 2 N, x e E, N <r<iTLJ@ x, e Glurr!lll:O@ 

~Q'lLOll.fib 

(B) e>0-5[!!i. Ne! @®Ji;@ lf.(x)-f(xJ<_e, n2N,xeE, N.,-.;,u@ e-mU>L.@Lil 

Qurrgii~~ ~61>1.0ll.ftb 

(C) e >0-5[!!i. Ne! @®ib@lf.(x)-f(xJs e, n2N, xeE,N.,-.;,u@x. e-mGlurr!lll:O@ 

.a!QHDll.ftb 

(D) e > 0-&®: N e I @®I>@ If. (x) - f(x J > e, n 2 N, x e E, N - e -m U>L.@Lil Qurr!lll:O@ 

d(61ltDll.ftb . 

112. If the random variables X1 ,X2 are independent and X1 - N{0,1), X 2 - N(0,1) then 

x - .JX: - F. (A) I - F, (B) 
X2 o,1) ..JX; {l,l) 

~ .X12 -F. (D) X1 X2 - Fc1.1> x 2 (l,l) 
2 

(A) x, F. 
X2 - <1.1> (B) .JX: - F. ../x; (l,l) 

X1 z - F. (D) X1 X2 - F{1,1l x 2 (l,l) 
2 

(C) 
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• 
113. In any metric space which of the following is not true? 

(A) union of any collection of open sets is op~n 

~ union of any collection of closed sets is closed 

(C) intersection of a finite collection of open sets is open 

(D) intersection of any coll_ection of closed sets is close{l. 

~ ior.ffifb ~® GtoLITlBi QQJQfl~~tb i5leisrQJ@QJ6lll61.J]i>t!)lei"r 61"~ 12....ainra:iLO ~Q)Q)? 

(A) 6TliliD"TQIDT!DJD :iJJD.ffifb s;.c;mffila;aflm C!a=frSibG"J& :$!JD.Iii~ s;QiSl"tb 

(B) 

(C) 

(D) 

6T"liitinrGRS1"!i>JD. ey:iiq..tu s;Q1DTrf.i.$6lfl6&r C:s:r'rB;Q:ia; ('plq-UJ B;~tb 

QPLq-61.jgB Gr6ifrQIUl~.s :t.."1'11" ~JD,{Bfb B>&1~1Tf.ia;6lfl6irr Gan:..@ ~Lb ~JD.ffif!j .!liGSiJl"tb 

114. Let f : c -> C be analytic such that f(z) is real for all z e([ . Then 

(A) f(z) = O for all z e([ 
(B) /(0) = 0 for all z e([ 

(C) f(z) = e' for all z e([ 

JiJilf"' f(z) = f(O) for all z e ([ 

Gr@Q>rr z e<t -Bi@ f(z) ~® GtotU LD~U4 IOT@Jl.b LillJ- :LGirGIT f : c -+ C @® LI@.iLi4 @m,ID s:rriry iorEillfl~ 

(A) f(z) = 0 "'"'"'" z e ([ 

(B) /( Q) = Q ... .Ururr Z E ([ 

(C) f(z) = e' "'"'"'" z E ([ 

(D) f(z) = f(O) "'"'"'" z e([ 

115. In Euclidean space R', a sequence {x11 } is called increasing if 

(C) 

(A) 

(C) 

x,. < Xn+l• "i/n 

X 11 ~Xn+l~ \In 

X 11 < xn+l• 'r:/n 

• 

45 

(B) Xn+l ~ x 11 , 'r:/ n 

(D) Xn+l < X,., \:;/ n 

(B) X 11+1 :5 Xn, V n 

(D) x,.+1 < X 11 , 'V n 
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116. In Rx R with usual metric, Q x Q is 

(A) closed 

(C) open 
ilf"not closed 

(D) not open 

(B) (11>"!-IUjjl ~Q)Ql 

(D) iilwi>l'IOJ ~.;,., 

• 

117. Ffud the 

f(x) = {~ 
Jiii' l 
(C) 2 

upper Riemann's integral for function f defined on [O, 1] as follows 

if x is rational 

if x is irrational 

(B) 0 

(D) 3 

[O, l]-Ql QJa>IJUJg)IHUuLL. a:r1'li'4 f £C:w G&rr@Bi&:UuL@Qr·QT~ 

f-6sr C:E.DQl Gl]U:..tnrr6sr Q~rra>a; &rrliilr&. 

f(x) = {
1
' 

0, 

(A) l 

(C) 2 

118. If f(x) = sin(Y.), limf(x) = 
HO 

(A) O 

(C) -1 

f(x) = sfu{Y.)1Urr<i@@51!5Li><lurriOJ. limf(x) = 
HO 

(B) 0 

(D) 3 

(B) l 

j/;f' does not exist 

(A) O (B) l 

(C) -1 (D) """"uQuw..sJ"'"'"' 

119. A subse.t A of a metric space Mis said to be nowhere dense in M, if 

(A) Int A=; JI#{' Int A,.¢ 

(C) lntA=f! (D) lntA"¢ 

X ILJIT<>TIOJ ..sJ.!Jl'QPllJI 
X IUIT61f~ 66l5J$6(!:PfDIT 

~® CLL&QIDTib A GE.DLIT'l.$ QQJQfluSlEii> M-Ql 6fri.i(§tb ~L.irUJuSlQlQ}rr (nowhere dense) M 61"6srg)I 

~mwHUu@&lfD~· "'"Qf!Eii> 

(A) Int A=; (B) Int A,.¢ 

(C) Int A=; (D) Int A,. ,P 
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• 
120. Complex form of C - R equation for f(z) = u +iv is 

Jiff af . af (B) af . af 
-=-i- -=•-ax cy ax cy 

(C) 
af af 

(D) 
af -Of -=- -=--ax cy ax cy 

6l&i&a> COTQirr aJtq.QJ C - R s:LDEiirurr@/(z) = u +iv 

(A) 
Of . af (B) Of . af 
-=-i- -=•-ax czy ax cy 

(C) Of af 
(D) 

af -af -=- -=-ax cy ax cy 

121. The·Taylor's series expansion of /(z) = ! about z = 1 is 
z 

• :t (-1)" (A) L 1 (B) 
n"'O {z - 1)11 

11 .. 0 (z - 1)11 

• • 
(C) :E<z -1r ,,- :E c-1r<z -1r 

n=O 11"'0 

z = 1 Gil>IUU Gurr~~ f(z) = !__fir G1...U:...Wir Gp)m...ir "6lrflaurm§J 
z 

• :t (~ 1)" (A) L 1 (B) 
•·• (z -1)" •• 0 (z - 1)" 
• • 

(C) L(Z -1)" (D) :E c~ 1rcz -1r 
••• ••• 

122. For the function f(z) = (x -1)2 + iy' 

(A) the C...,. R equations are not satisfied any where 

Jlllf' the C - R equations are satisfied at x = 1, y = 0 

(C) the function is analytic on lzl < 1 

(D) f is an entire function 

f(z) = (x -1)' + iy3 <rmJD •rrirLSl!i>@i 

(A) C - R •tomurr@~.rr .rfi;p; l.l'1r"1ulll!lJLi> ~"'JD~ G•tiJIUrri!il 

(B) x = 1, y = 0 COT6irJD L1Giir'1fluSlY>~ LDL@tb C - R s=u:iGnurr@5Qr JBlEil>JDQ.j B>rr@tb 

(C) lzl < 1 <rmJD QJL~®J'1r f(z) !i>® U@iLILl <!!'"'JD ••irl.l 

(D) f !i>® <!l'<!l> .. ""Ll 
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123. 
• ( l)'•' . . 

The Radius of convergence of the power series L - (z - 1 - i)" is 
. . ,_, M 

(A) O ~~ 
(C) 2 (D) 

(C) 2 (D) 

1 
2 

1 

2 

• 

124. If z =a is a pol~ of order m of the function f(z) then z = a is a zero of order m ·of the 

125. 

functiOn 

Jiii" 1 
(B) {!) f(z) 

(C) 
1 

(D) f(z) 

r(~) 

f(z) 6TEMJD s:rrrr4a;@i z = a '1'1iin-u~ ~® m uiq..a.i fll(!!IQJL.b t0rdl.U z =a 6Tciru~ ------

6T6ir,!D 6rrirt5l!i>@) m U11t-QJ·~~1Ul.b c:!$(§lh. 

(A) .• ftz) (B) {!) 
1 

(C) 

{~) 

In the Laurent'z series expansion of 

The coefficient of ~ is 
z 

Jiii' -I 
(C) I 

(D) f(z) 

1 1 f(z)=--
z-1 z-2 

(B) 0 
(D) 2 

valid in the region Jzj > 2 . 

Jzj > 2 <rm~ u®,tiullru f(z) = -
1

- - -
1

- 6ir "'"~"'"" Q15rr1-rr ..s\rflrurr~~,®w. l,-m ®""5w. . z-1 z-2 - - z · 
(A) -1 (B) O 

(C) I (D) 2 
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• 
126. If u1 and u2 are harmonic in a region n, then J u1 * du2 - u2 * dUi = ------ for 

' 
every cycle r which is homologous to zero in n . 

(A) "' (B) - "' 

~o (D) l 

' 
y--""1'6il!D &16'1>GIT~§I QJLLrf.Js;'1fl~th LDJ:i>g)ltb r ~e§huUlOO .Q Q"Eifr!D U(,§~uSIQl ,.!l)!QlLDU4 

9LI461>LDl1..Jffi61l§I. 

(A) "' 

(C) O 

(B) - "' 

(D) 1 

127. A function f(x, y) possessing continuous partial derivatives of the first and second order is 

called a harmonic function if it satisfies 

128. 

(A) Homogenous equation 

(C) Euler equation 

(B) Lagrange's equation 

ll"'f_ Laplace equation 

-~ ------e:LDEiWurrLQlL Jt;l6'l!D61.J Ga:uJ~rrro .si.9:,g:rn'rurrm§J @61>e:if .!Frrir4 '1"mLiu@Lh. 

(A) •LD"6~o"' 

(C) 41JJ.,, 

. · 1-cosz 
The function f(z) = 

2 
at z = 0 is 

z 

Jiii" a removable singularity 

(B) an essential singularity 

(C) pole of order 2 

(D) simple pole 

f() 1-cosz . ·.n· 0 . 
Z = 

2 
"1"61Jl',!D 61TIT1..:11Q), Z = '1"GITU~ 

z 

(A) Ii'®)!:.$~.;; Ba"!-"' ru_@Liy<irofl 

(B) Ii'® (11>""'1<u ru@Liymofl 

(C) 2-u"l-~@rutb 

(D) <rofilU IOJ(";6'JtD 
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(B) 

(D) . . ' 
Q)fTUQ)ITQU 
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• 
129. If the parametric curves are orthogonal then a necessary and sufficient condition for the 

curve v = c to be a geodesic is 

(A) E = O 

Jll'f E, = 0 

dl'1TQ.1® QJQ)QTQHilll]"51ii"r Qe:ri.J@'i~ITBi ®®.ffip;rrlii> v = c ~m-!D QJ~QTQJQ)IJ @)~.$s;t.q.lUITBi .@@Uu.~Ji>®~ 

~Eil>QJIUIT61Jf~ib Gurr~LDrr61Jf~lDIT61Jf ~ufep;mEiDT 

(A) 

(C) E, =0 

130. Choose incorrect statement 

(B) E, =0 

(D) F2 =0 

Jiii/' A subspace of a compact apace is compact 

(B) Every metrizable space is first countable 

(C) A space with discrete topology is not connected 

(D) The connected subspaces of Q are one-point sets 

l&<"!D""' ""-rD"'JDlfi ~irJi;Qp;@ 
(A) ~® 5"811'"'""' QQJo!lu>lm o_<irQQJo!ityLl> 5"811'"'"~ 

(B) 9QJQQJ1T(!9 turrLit51L~Y GQu;1f1lJ...ltb (!PpiQ)fTQJ~ 1on;iiirrEiim'~U ~QlQDTtu QQJ61flturr@itb 

(C) <>l~Jli"'OJ iil"'""'UJ QQJo!iUJom~ li)"'""'Jbl' i!l"'""'UJ QQJo!I d<OlOJ 

(D) Q-Qr .@lilHiim)i;p; 1L'1TGQ.J'1fl5Qr, ~ir Lpl.J 4.$ Bi8111T&i5'1TIT@jtb 

131. If q is a quotient map the:ri q is a 

(A) open map 

~ subjective continuous map 

(C) closed map 

(D) bijective 

q ~® FFQ.j s:rrr'rQumlW, q 9® 

(A) ii!JDJi;p; ••iry 

(B) 

(C) 

CtnGib ~rrir~Gb Gp;rrLir6ilturrm srrirurr(§lb 

eplqJU SITirl..j 

(D) .@®4!D8: a:.rrirurr(5tb 
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• 
132. If R 2 is looked at as the space C of complex numbers, then CU {a:i} is called 

(A) open sp~ce 

(B) closed space 

(C) riemann space 

~ riemarin sphere 

(A) i!JJD)i;p; QQJofl 

(B) (!!>"!-"' Gruofl 

(C) itwrrQr QQJQfl 

(D) !twrrEln C:S.rr'1Tt.b 

133. The fundamental group of n -sphere S" is simply connected for 

(A) n=O 

itJlf" It 2 2 

(A) 

(C) 

n=O 

n22 

134. The cartesian product of connected spaces is 

(A) not connected 

~ conilected 

(C) compact 

(D) linear continnum 

jloo"1Afl"/i>~ QQJefls;af!Qr .a;rrr'n.:...1Jt-6UJ6GT Gu@B>a:;L.b 

(A) @61>-)i;p;m"' ~<i>Ol 

(B) ©"'-Ii>!'"''" 
(C) Mfilp;tnrrm§> 

(D) C:p;ollLLJ<i> Gp;rrL~~Li> 
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(B) .n=2 

(D) n ~ 2 

(B) n = 2 

(D) n ~ 2 
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135. 
. x 
The function F :(-1,1)--> R defined by F(x)~ , isa 

· 1-x 

~ Homeomorphism 

(B) Homomorphism 

(C) F continuous 

(D) F is continuous but p-1 is not continuous 

F: {-1,1)-+ R 6rli'ru~ F(x) = x 2 6T6lllQJro17UJg)IMUuLL..rrW F 6TQru~ 
1-x 

(A) Q.Jtq.G6l.lrrUL1a>LD 

(B) Ge=wQQ>rrULlmw 4@itb 

(C) F Gp;rrLir,;61turr"'i>J 

(D) F Gp;rrLir6"1turr"'i>J F-1 Gp;rrLir6"1tu!iJJDi>J 

136. Continuous image of a compact set is 

Jiii" -compact 

(B) non compact 

(C) discrete 

(D) open 

(A) B:i6'5l~L.OfTQT~ 

(B) ~•"1!'"'Ji>!Di>J 

(C) p;'"1~p;'"1tuITQTjOJ 

(D) i!i!Dib~ 

137. In the real space, every connected subset is 

Jtll/"' convex (B) concave 

(C) open (D) closed 

9® GL.nuJ QQJefluS)Q) ~6\JQQ.Jrr@ G~rTLir :;i__L....a;fmTQPL.b 

(A) ®'"1111w (B) '"1~111"' 
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• 
138. Torsion of a geodesic On the- surface is 

fllf [N, N', r'J 
(C) [N, r', N'J 

~® ~oo~~Q:i C!L.OGl 12...liin;rr @i{))JBi&tq.uS1W Q:PJ!ll.Sa;tb 

(A) [N,N',r'J 

(C) [N, r', N'J 

(B) [N', N, r'J 
(D) [r', N', NJ 

(B) [N',N,r'J 

(D) [r', N', NJ 

139. Choose the incorrect statement in Banach spaces 

(A) 1; =I, 

(C) C~ = ~ 

(A) 1; = I, 

(C) c; = ~ 

' 

(B) t; =I. 

pf 1; = ~ 

(B) ~· = 1. 

(D) C=~ 

140. The Cldjoint operation T ~ T• on ~(H), where H is a Hilbert space, satisfies 

(A) 

(B) 

(C) , 
(A) 

(B) 

(C) 

(D) 

~ 

(a Tr= aT· 

(r, r,r = r,·r,· 

(T, T,r = T, T, 

llTTll = llTll' 

(aTf = aT· 

(r, r,r = r,·r; 
(T, T,f = T, T, 

JITT~ = llTll' 
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• 
141. Let X be an inner product space. Let F be a subspace of X and x e X, then y e F is a 

best approximation from F to x, iff x - y .l F and. dist(x, F) = 

(A) {x, x + y)i . Jlilf' (x, x - y)Y, 

(C) 
l (x + y,x)• (D) 

l 
(x-y, x)• 

X 6T6iiTUl§I a..Gir Gu@Ma> QQJQfl 6T6iiTa;. F 6T6iru~ X -Qr fL6i'TG6l.J'1ff LDjbgiiLb x e X, y e F 6T6iiTU§J 

F Q5'l®Jii~ x -8;® .fltpJii~ ~ITlJITtUtnrr8;a;ib cormlQ> c:p;AlrulUrrm~tb wJDgiitb C::urr~LDrrm~LDrrm x - y .L F 
LD!i>IJILl> dist(x, F) = 

(A) 

(C) 

l 
(x, x + y)• 

l (x + y,x)• 

(B) 

(D) 

(x,x-yf' 

- l 
(x - y, x)• 

142. Let H be a Hilbert space. Let A e BL(H). Then which one of the following is not true? 

(A) A is normal if A"A =AA" 

~) A is unitary if A"A =I= AA" 

(C) A is self adjoint if A• = A 

" A is normal if IA' II ,. llA • AJI 

H irliil'u~ ~® &lWuin..:... Q~Qfl '1"1ila; Gi.o~Lb A e BL(H) 6T6ifa;. BiWMliiiDTLQJ,d>{!llGir iT§J 

LEill"AltouSJ@a>Q)? 

(A) A "A = AA" <rml.U A 6T6"UIOI @®@LU.U,r£1"1Q) Q•LUoll 

(B) A• A = I = AA• <rml.U A <r6"uiOI ~°'®.r£1"'°' Q•LUoll 

(C) A" =A <rmi.U, A <r6"U1011""'@"'-'< Q•LUoll 

(D) A ..-6"ulOl@®@LLI.Ui£1"'°' Q•LUoll <rmi.U llA'll o0 llA"All 

143. If {e1} is an orthonormal set in a Hilbert space H, and if x is an arbitrary vector in 
H, then 

(A) (x +L(e,,x)e,,e;) = 0 Vfl{" (x-L(x,e,)e,,e;) = 0 

(C) {I(x, e,)e,, e;) = 0 (D) (x + I(x, e,)e,, e;) = 1 

~® ~OOuirL. GQJQfl H -W {e;} iTliru~ Gp;!Dli.o ~Q)@.i Ga:rfu(§~.i a;QGTLb wJDg11Lb H -00 x ior6islu~ 

~Gtnrr@ GruBiLir iTEiDflW 

(A) (x + I(e,, x )e,, e;) = 0 

(C) (I(x,e,)e,,e;) = 0 
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(B) 

(D) 
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(x-I(x,e,)e,,e;)= 0 

(x + L{x,e,)e,,e;) = 1 



• 
144. A sequence (xn) is a normed space X is called weak convergence if 

(A) If there is some x in X such that xn -+ x 

JJlll"' If there is some x in X such that x'(x,.)-+ x'(x) in lK for-every x' e X' 

(C) If there is some x in X such that x'(x,.) -+ x'(x) in X for every x' e X' 

(D) If there is some x in X such that x'(x,.}-+ x in IK for every x' e X' 

(x.) <rmui!il X -<rmJD Q!bJ61LD <lp;~ul1UJro Q'"o11u11.;, . li><!'i ldii;rrLfr(l!l"'JD <rm$. (§Jii;m p;oll!i;~ 

~(!!lrfua;GiiJ G>rclru~ 

(B) 6T9>Q>rr x' e X' -5®1.b x'(x,.) -+ x'(x) 6Tm JK-ioi> ~@r6J®tbu1q- X -Qi .JIQ) x -Bimm B>fTQIDT_ 

{§)UJlil>J Lb 

(C) '7"G>Q>rr x' e X' -5(§tb x'(x,.) -+ x'(x) 6T61Jf X -Gi> 9<g>ffil(§tbLitq.. X -Q> 6)Ql x-&lillm a;rrQllT 

{§)UJlil>J Lb 

145. Let A,. be the set of even permutations in S,.. If n > 1 then IA,..j = 

(A) 
n 
2 

(B) 2n 

Jll( n! 
2 

(D) 2(n!) 

(A). 
n 
2 

(B) 2n 

(C) 
n! 
2 

(D) 2(n!) 
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• 
146. If X and Y be Banach spaces and F : X --+ Y be a linear map. Which is closed and 

surjective, F is 

(A) continuous and closed 

Jl!lf' continuous and open 

(C) discontinuous and closed 

(D) discontinuous and open 

X LD/i>{!)ltb Y 6TQJU§J urrmrr.$ QQJIOriltUrrs;aitb. F : X -+ Y 6T6N!l) G.rnrfltuQJrT"1'_ ~rrirHlii> 

C!:Plq.IU§J6UITB>6l.jtb tn,ID,gi11.b GtoEi.> Qo!f§!J~1Urr61.Jl.b .@@tii@)th Gurr§!. F 10T6ln'U§J 

(A) G11>rrc..ir6#1u.Jrr6'T~ wJil~U> CY'"!-"'~ 

(B) G11>rrc..ir6#1u.Jrr6'T~ wJil~U> !ilJD)i;~ 

(C) G11>rrc..ir6#1UJ!i>JD~ wJil~U> CY'"!-"'~ 

(D) Giorrc..ir6#1u.J!i>JD~ w!iJ~U> !ilJD/i>~ 

147. Let X be a normed space and A e BL(X) then which one of the following is true? 

Jiff A is invertible if and only if A is bounded below and surjective 

(B) A is invertible if and only if A is injeCtive 

(C) A is invertible if and only if A is bijective 

(D) A is invertible if and only if the range of A is dense in X 

(A) A C.JI>irLOrr,!i>JDEi> La>LUJ~rrs; .@@M Cp;a>rulUITQJI' tD!i>Ll)JLb Curr§JLDITm ~u,[&~QT A 

£WQJ1J"Lh4mL1U to.!i>giitb GwQ:i <:airrHW a...a>LUJQJQJl'QJrrs; .@Q!iM C:6U'*r@tb 

(B) A CJDfrLDrrJf>roQ> &LmLUJ~rra; .@@M ~Q)QJllJrTQJI' tnJ:i>g1tb Curr§JLDrTm .ffilu.ffi~Q)m A LIOIT 

G"$>Jp;!ll.,rra;@Q!iu C:..,""'@U> 

(C) A CJ!)frtnrrJ:i>JDW L61>LUJ~rra; .@®ii;a; ~m6tillJrrm tnJ:i>gutb Curr~LDrrm JBlu.ffi~61>m A ~® .@®LIJD 

Ca;rrirp;~&il ~ .@®Bie> (!QJ61ifr@tb. 

(D) A CJDfrLDrTJ:i>JDlib LQ>LllJ~fTB> il@M c~Q)QJUJfTQT tnJ:i>[!.'Mtb Curr~LDfTQT Jt.lu.ffi~QJI' R(A) 6T~LI§J 

X -0> .,oic..ir~u.Jrrffi@(!!iM C:..,""'@U> 
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• 148. In Z[i] the g.c.d of 10 + 11 i and 8 + i 

(A) is 1 + i 

(B) is 2 -i , is 3+2i 

(D) does not exist 

Z[i] - Qi 10 + 11 i LDJD!lJILD 8 + i "'lllillLiruJi>iDIJi>® g.c.d 

(A) I+i ~®Lb 

(B) 2 - i 4@>Lh 

(C) 3+2i -=1$(§tb 

(D) ~®"ffi"lOJ 

149. Particular integral of the equation (D2 -D1)z = Acos(ln +my) is 

.. ./ Z = ,A 
4 

{msin(ln +my)+ 12 cos(ln +my)) Jl"'T m -1 

(B) 

(C) 

(D) 

Z = ,A 
4 

{msin(ln + my)-12 cos(ln +my)) 
m -1 

Z = ,A 
2 

{msin(ln + my).i-12 cos(ln +my)) 
m -1 

Z = ,A 
2 

{msin(ln +my)-12 cos(ln +my)) 
m -1 

(D2 - D1 )z = A cos(ln +my) !Ofcir,ID <!FLDEiilTurrL.tq.6ir filwU4p; Gfli.rrmB> 

(A) 

(B) 

(C) 

(D) 

Z = 
2 
A 

4 
{m sin(ln +my)+ 12 cos(ln +my)) 

· m -1 . 

Z = ,A 
4 

{m sin(ln + my)-12 cos(ln +my)) 
m -1 

Z = ,A 
2 

{msin(ln +my)+ 12 cos(ln +my)) 
m -1 

A {m . Z = 
2 2 

sin(ln +my)-l2 cos(ln +my)) 
m -1 
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,150. The solution of xzp + yzq = xy is 

~ ;{xy-z2 ,x/y)=0 

(C) ;{xy-z2,xy)=O 

rzp + yzq = xy-.;, ~IT"! 
(A) ;{xy - z'.x/y) = 0 

(C) ;(xy - z',xy) = o 

(B) ;(xy + z2 ,x/y) = 0 

(D) ;(xy + z'. xy) = 0 

(B) ;{xy+z2 ,x/y)=O 

(D) ;{xy+z2
, xy)=O 

• 

151. The equation of the integral surface iftlie differentialequation 2y(z-3)p + (2x-z)q = y(2x-3) 

whic)l pass through the circle z = 0, x 2 + y 2 = 2% is 

SJtll"': x2 + y 2 
- z2 

- 2% + 4z = 0 

(B) x 2 +y2 +z2 -2x+4z=O 

(C) x 2 +y2 -z2 -2y+4z = 0 

(D) x 2 +y2 +z2 -2y+4z=O 

2y(z -3)p + (2x - z)q = y(2x -3) 6TQr!!l QJQ>U;Qa;C!:P etn6irurr@, z = 0, x 2 + y 2 = 2x iTQrjD 

QJL...y;~m QJ~C::UJ QfiirwrrID, fjJ~ Q10rra>~m e:LDQrurr@ 

(A) x2 +y2 -.z2 -2x+4z = 0 

(B) x2 +y2 +z2 -2x+4z=O 

(C) x2 +.y2 -z2 -2y +4z = 0 

(D) x2 +y2 +z2 -2y+4z=0 

152. Complete integral of ,[p + ,f<i = 2x is. 

(A) 

(C) z =(a +2x)3 +a2y+ b 

(A) z =~(a+ 2x)3 + a2y+b 

(C) z =(a+ 2xf + a 2y + b 
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(B) 

(B) 

(D) 

1 ( )' 2 z=-a+2x -ay+b 
6 

z =!.ca+ 2x)3 + a 2y + b' 
6 

z .= ! (a+ 2x)3 
- a 2y + b 

z =!.ca +2x)3 + a2y+ b 
6 



• 
153. The Wronskian of efll-cosbx an·d e- sin bx ·(b * 0) is 

Jill' be'~ 
(C) be~ 

(A) be'= 

(C) be= 

154. A solution near x = 0, for the equation x 2 y" - xy' + y = 0 is 

(A) y1(x) = a,x2 + a,,x 

Y y,(x)=a,x 

(C) y1(x) = a,x'e-• 

(D) y1(x) = 
3i' (2 - 2x + x2 - 2e-•) 
x 

x' y" - xy' + y ~ 0 •wEilurrL.iq.!i>@i x = 0 @Eil ""4@Al§ll<ir"' Ii>® ,!ir~ @jO!aJir@iLi> 

(A) y1(x) = a,x2 + a,,x 

(B) y1(x) = a,x 

(C) y1(x) = a,x2e-• 

(D) y1(x) = 3i' (2- 2x + x 2 -2e-•) 
x 

155. x 3 + ax 2 +bx+ 1 e Z[x] is reducible over Z if and only if a = b or a+ b = 

(A) -1 

(C) 1 

(B) 2 

~-2 

x3 + ax 2 +bx+ 1 e Z[x] 10T6'ru~ Z -Sr Ctn@ ~M58iri.iq.UJ§I 10T6iJru~fDl!i~ ~A>QJUJIT61Jl'j.lili 

Curr~lDITQl'~tnrrar J5lu)i;~m6DT a = b &iWQI~ a + b = 
(A) -1 

(C) 1 
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(B) 2 

(D) -2 
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156. The exponents of the regular singular point 0 of the equation xy" + 2y' + .cy = 0 are 

(A) 

(C) 

(A) 

(C) 

-1, 1 

0, 1 

-1, 1 

0, 1 

(B) 2,-1 

~ 0, -1 

(B) 2,-1 

(D) 0, -1 

157. Three linearly independent of solution y" '-3y'+2y = 0 are 

(A) 1 ex eh 
' ' 

(B) -:r xe-" e2% 

e ' ' , e" xer e-2x 
' ' 

(D) :r xe:r e2x 
e ' ' 

(A) 1 , "' ,e ,e 

(B) -:r -x 2x e , xe ,e 

(C) r xe" e-2r 
e ' ' 

(D) " xe:r e2r 
e ' ' 

• 

158. The unique solution of the initial value problem y" + p(t)y' + q(t)y = 0, y(t0 ) = 0, y'(t0 ) = 0 
where p and q are continuous in an open interval I containing to 

(A) y = c where c * 0 for all t e I 

(B) y = c
1
ep(t) + c

2
eq(i) for all t E I 

Jll!f' y = 0 for all t e I 

(D) y=tforalltel 

y" + p(t)y' + q(t)y = 0, y(t0 ) = 0, y'(t0 ) = 0, @ri.J® p, q .,.Qiu"' I 61'<irJD ,$1JDJi;ifi@"'LQru'1llu'10> 
Gp;rrLir6ilturr~wQJ p 6T6irr!D Q~rrLM Jb!Q"JQ.) a>6110T.$.$1QT 1£j)GIJ ~fra.i 

(A) y = c', c :t; 0 i;;rlii>rurr t E I 

(B) y = c
1
ep(t) + c

2
eq(t) 6Tllilrurr t E I 

(C) y = 0 .,..;,.,. t E I 

(D) y = t !OT&:iQ)IT t E I 
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• 
159. Name the surface which contains all the three types of points namely, elliptic, parabolic and 

hyperbolic points 

(A) Paraboloid 

(B) Helicoid 

(C) Ellipsoid 

JJl'f' Anchorring 

~m-ruLt-LDITOO, e:rrliJLDITEillQHUITElll, LOf{lgllL.b .@uSlr'r lDfTQ)Q}llJITQT L1fil6ITI QJQ)a;a;Q'J &Wgi1tb ~Q)LDUJU QujbJD 

Cto!i;>ur.rLIL! GT!'.91? 

(A) e=rni.J LDITQ>Q)jt ~l:ililrrLDtb 

(B) "®'"11'1® 

(C) )B<ir GULL-j; l)o•nolil 

(D) J!)riil8A.r,r QJQ>IOITllJtb 

160. Every helix on a cylinder is a/an 

(A) Ellipse (B) Circle 

yaeodesic (D) Line of curvature 

~® L@6D'll01Tu51m t.0§1 ~tnc'r;iJ§llii"rrorr ~6l..iG6l..lrr@ er@iorftll..Jtb ~®------~Lb. 

(A) ~<ir GULub (B) 6l.JLLLb 

(C) ®~~""!- (D) '"''""~ C,;rr@ 

161. If (l, m) are the direction coefficients of a direction in the tangent plane of a surface at P, 

then the value of El 2 + 2Flm + Gm2 is 

(A) 

(B) 

0 

not predictable 

>1 (C) 

pf 1 

(!, m) orwu"'GU !il® Cto~u~u'516'r !il® y<ir.nl P w c5io"'to)i;"'i> Giorr© iom,;;l)w !il® 1)"'6uSl!l>J<ir"' 

~Q)6.$ Gs;Q:gM6iT GTroliii> El2 + 2Flm + Gm2 m LD~ULJ 
(A) i.11\lwlil 

(B) QPWsnL....tq.8: Ge:rrQ>Q) (!Ptq.LUIT§l 

(C) > 1 

(D) 1 
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• 
162. [r', r", r"'] = 

(A) KT 

(B) KT' 

.Jliilf' K'T 

(D) K2T2 

[r', r", r"'] = 

(A) KT 

(B) KT' 

(C) K'T 

(D) K2T2 

• 163. The equations of the indicatvix: are z = 2h, 2h = Lx2 + 2Mxy + Ny2 • Then the directions 

(~. m,). (l,. m,) will be conjugat.e if 

(A) Lm,m, + M(~m, + l,m,) + N ~ l, = 0 

(B) Lm,m, + M(~m, -1,m,) + N ~ l, = O 

(C) L~l, + M(~m2 - l,m,) + Nm,m, = 0 

JP!' L~l, + M(~m, + l,m,) + Nm,m, = O 

z = 2h, 2h = Lx' + 2Mxy +Ny' <T<ilum l'ITL"l-ull<il •w<ilurr@5ar "'"''"· (~.m,),(l,,m,), ~ou 

fjQ)lHJr.fir j)&>l'illllTu5JUJ i$)A><!HliQTffQJ~Ji>a>ITQJ ,(5lu~QT 

(A) Lm,m2 + M(~m, + 1,m,) + N ~ l, = O 

(B) Lm,m, + M(~m2 - l,m,) + N ~ l, = O 

(C) L~l, + M(~m, - l,m,) + Nm,m, = O 

. (D) L~l, + M(~m2 + l,m,) + Nm,m, = O 
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• 
164. Consider the curve r defined by 

r(u) = (u;e->l•',o),u < 0 

r(u) = (u,o,e->l•'),u > 0 

r{O) = (0,0,0) 

Then the osculating plane at all points with u < 0 is 

(A) X=O 

(B) y = 0 

Jiii' Z=O 

(D) Indeterminate 

r(u) = {u,e>l•',o). u < O 

r(u) = {u,o,e-i/"
2
),u > 0 '1"6irLI§J Qi61>QTQJ61>1J r '1"mlW. u < 0 irEiiTJDQ!ITjp Lliilm 10TWQ)rrLi 

r{O) = (0,0,0) 

4Srafla;sfiWJtb 9L(!il a:~Lb 

(A) x = 0 

(B) Y=O 

(C) Z=O 

(D) 5ITQlil" ®lUQ>IT§J 

165. A sphere which has 4-point contact with a curve at a point P is called 

(A) Spherical curvature 

(B) Osculating circle 

fllf""" Osculating sphere 

(D) Circle of curvature 

@® QJfif>'1TQJ61>1}" u5§1'1rm ti!® 4QrafiuSlQ> .mrrlir® GJ6rr@4Qrafla;Qr LQ'TQT C:5rrsnb i}QJaHrgii 

dlmwMUu@£JI>~ 

(A) 

(B) 

(C) 

(D) 

c:&rrm c:!!llQTQ.j 

9L@QJL..Ltb 

9L..@& Ca;rrmth 

Q.JLL QJQlQTQ.j 
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166. The curvature at a point u, on the circular helix f = (a cos u, a sin u, bu) is 

(A) 
b 

(C) 

f = (a COS u, a sin u, bu) IOTQTJD 61Jl....LLDITQT ~afluSJQr tE~!OirEiTT 'u' IOTQr,!D 46r61fluSJQ>, QJQ>6lTQj 

(A) 
b 

(B) 

(C) (D) 

a 
a2 + b2 

a2b 

• 

167. If (l,m) are the direction coefficients of a direction then the magnitude of the vector 

lii + mf2 i;S 

Jllf' 1 
(C) a real number 

(A) 1 

(C) QLDLiJQUJ"°' ~®ill 

(B) 0 

(D) 1/2 

(B) 0 

(D) 1/2 

, 
168. Let r = ?(u, v) be the equation of a surface and let Edu2 + 2Fdudv + Gdv2 be its 

fundamental form then at an ordinary point 

(A) E>O, EG-F2 >0 

/}If' E>O, G>O, EG-F' >0 

(C) F > o,EG -F2 > o 
(D) G > 0. EG -F2 > O 

. 5l® ~m~Eisr a=w6isrurr@ r = T(u, v) IOTEisr& • .@~Qr ai1q-Uua>L QJlq-61.Jtb Edu2 + 2Fdudv + Gdv2 £Tml'1> 

B'ITpilTIJfitll5f 4SJafluSJQ:i 

(A) E>O, EG-F2 >0 

(B) E>O, G>O, EG-F' >0 

(C) F>O,EG-F' >0 

(D) G > 0, EG -F2 > o 
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• 
169. The series which converges non-absolutely is 

(A) 

(C) (D) ~)- 1 )" 

(A) (B) I (-1r 
n 

(C) (i:J) I(-1)" 

170. Reynolds number R = 

~ VL 
(B) 

LX 
r V' 

(C) 
p 

(D) _L 
pV' VL 

Girmrr6oiq..Eir tOT~ R = 

(A) 
VL 

(B) 
LX 

r V' 

(C) 
p 

(D) 
·r 

pV' VL 

171. Irrota tional solenoidal flow in a doubly connected region is said to be cyclic when k is 

(A) < Q 

(B) = Q 

(C) > Q 

~ "Q 

.@® s=rn'rurra; .@6i>Qaf~~ U@)i$)u5lro B<WJi>61tuJi>!D QJ6IT16siJDgii ~LLLDl'fQT~ 6lJLLLDITl>M~ IOT61JT ~ai1:9.$5l.JuL,. 

k -Qr LD%JUL..j ior6isr6l!'1:6lJfT&i .@@Bi(§tb? 

(A) < Q 

(B) = Q 

(C) > 0 

(D) .. Q 
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172. Mass.conservation equation in fluid dynamics is, at all points in the fluid 

173. 

174. 

(A) 

(C) 

(A) 

(C) 

i!p - v. (p il) = 0 
i!t 

i!p + p(V ·il) = 0 
i!t 

i!p - v. (pil) = 0 
i!t 

i!p + p(V ·il) = 0 
i!t 

For lamellar vector ij 

(A) V·q = 0 

;Jllf' curl ii = 0 

~LDQ:iQlrrfr ~Q>B'UJQT ii-ti>@> 

(A) V·q = 0 

(C) curlij = 0 

(B) i!p -p(V ·il) = 0 
i!t 

J i!p +V·(pil)=O ,,, i!t 

(B) 

(D) 

(B) 

(D) 

(B) 

(D) 

i!p -p(V ·il) = 0 
i!t 

i!p +V·(pil)= 0 
i!t 

ii=ii 

liil = l 

ii=ii 

liil = l 

dq = F - :!. VP is------ equation of motion. 
dt p 

(A) Reynold 

,,,; Euler 

(B) Mach 

(D) Navier 

dq = F _ l_ VP <r<ilujji------<il" li)UJM6•w<ilurr@. 
dt p 

(A) <l~""'°''-

(C) "ll>tLIQ)ir 
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• 
175. Suppose a particle is projected from a point 0 horizontally with a speed u. Then choosing 

the horizontal and downward drawn vertical lines through 0 as the x · and y axes the 

equation of trajectory is 

(A) (2u') y2 = g x 

· / 2 (2u') Jll!f x -= -- y 
g 

(B) y' = {2;')x 

!j>(!!i Qurr(!!i<ir 0 orm!Jl y<irolluSloll(!!i/bii>• u OCW!Jl <lru5P;11>LEir .<i"'LJDLLUi0> orJDIUJuu@.<i!Di!>· 

0 QlWlC:IU G6'U§llab .$1QJLLOLL. tn!f>gitb (lfJ~ ~rr@a;Qr x LO!i>!lJtb y ..91~ 6T611fl@, ~UQurr@eflOO 

urrmp>u5llir s:tn6irurr@ 

(A) 2 
( 2u2

) {2u') y = -- x (B) y2 = g x 
g 

(C) 2 ( 2u2

) (D) x' = (2~' )Y x = -- y 
g 

176. A gun is situated on an inclined plane and the maximum ranges up and down the plane: are 

Li and 4.. If L is the maximum range in the direction perpendicular to the line of greatest 

slope, then 

(A) 
1 1 1 
-+-=-
L, L, L 

1 1 1 
-+-=-
L, L, 2L 

(B) 

(C) 
1 1 4 
-+-=-
L, L, L • 

~® s:rruJ)iip; p;ifr~Q) C:tnGi> f¥® ~Uurr.$.$1 fLEilTm~. tliUQu® 66.;:~ar fli'11Pi~W CLOW tn!i>gi11b £1P 
C:1f>rrMIUJQJITgJ Li LD!i>~tb L2 GT"fiits;. L6Tfiiru§I L.5UQu®- s:rnUatB;~rn:4m Ga=r6.JC§m;; ~me:uSIQJ 

(A) 
1 1 1 
-+-=-
L, L, L 

(C) 1 1 4 
-+-=-
L, .L, L 

67 

(B) 

(D) 

1 l· 1 
-+-=-
L, L, 2L 

1 1 2 
-+-=-L, ·L, L 
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• 
177. For circular disc of radius a, moment of inertia about a diameter is, assuming M as its 

mass, 

(A) 

(C) 

2Ma2 

Ma' 
2 

(B) Ma' 

Ma' 
4 

417tb a Ga;rr"11TL QJLL~~t'....iq.Qr vi@ 6lS'ILL~;;ri~U Gurr!!)~~ JB!Q'>rutD~ ~®Lil..l~~,mQr ( M '1"Qru~ 
~~Liq.Qr Gurr@QfarQ"JLD '1"00&) 

(A) 

(C) 

2Ma2 

Ma' 
2 

(B) 

(D) 

Ma' 

Ma' 
4 

178. If a particle has initial velocity u after time t its average velocity is 

(C) 

I 
u+- at 

2 

~ + at2 

2 

(B) 

(D) 

I u--at 
2 

u + at 

40LI>u '"1"'o<>!i'~JD6'r u 0<6'11oll t C:J!jojO~!il© ,g!D© ""I'"' """"~ '"1"'o<>!i' ~JD6'r ------
4©'°· 

(A) 

(C) 

I 
u +-at 

2 

u + at2 
2 

(B) 

(D) 

I u--at 
2 

u + at 

179 .. If a particle is projected with velocity u and angle of inclination is a theµ horizontal range R = 

Jiii' u2 sin2a 
g 

(B) 
u2 cos 2a 

g 

(C) 
u2 sin2 a 

g 
(D) 

u2 sin a 
2g 

u GTQru~ 411t.bu ~6J>lFG£l..l&~~L@ltb a Ga;rrEMr::f;~Q.i ~® Gurr@~ 6T.(61wUuLLrrlil o:!'}li$Q,- £limLLDLL..:. 

wiffl. R 4"'~ 

(A) 
u 2 sin 2a 

(B) 
u2 cos 2a 

g g 

(C) 
u2 sin2 a 

g 
(D) 

u 2 sin a 

2g 
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• 
180. For t-distribution with n degree freedom, the mean deviation about mean is 

,,~ ..Jn r[(n -1)/ 2] 
r ..Jn r,,_ 

(C) 

(A) 

(C) 

2 

..Jn r[(n -1)/ 2] 
..Jn r ,,_ 

2 

(B) 

(D) 

(B) 

(D) 

..Jn r[(n + l)/ 2] 
r,,_..Jn 

2 

..Jn r[(n + 1) / 2] 
T ,,_..Jn 

..Jn 
r ,,_ 

2 

2 

• 

181. Let X1,X2 ,. ... ,X,. be a random sample from a normal population with meanµ and variance 

u 2
. Then ·X and~( Xi~ X)2

, respectively, follow distributions 

(A) N(µ. :')and x.' 

(B) N (µ, no-') and x.' 

JJlf' N (µ, :2

) and X(!-i) 

(D) 
( "') 2 N µ, -. - and Z(n-l) 

n-1 

(A) N (µ, ":) coJi>(llJLb 
2 x. 

(B) N (µ, no-2
) COJD(llJLD x.' 

(C) N (µ, :') coJi>(llJLb 
2 

X(n-1) 

(D) N(µ. ~) LD!!JWLh zc!-iJ 
n-1 
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• 
182. The coefficient of correlation between X and Y is 0.6. Their covariance is 4.8. The variance of 

Xis 9. Then the S.D of Y is 

(B) 

(C) 

(D) 

4.8 
3x0 .. 6 

0.6 
4.8 x 3 

3 
4.8 x 0.6 

4.8 
9x 0.6 

r(X,Y) = 0.6, Cov(X,Y) = 4.8 .n!i>l!lili ux' = 9 ..-~Qi cry--<ir.n~u4 

(A) 
4.8 

3 x 0.6 

(B) 
0.6 

4.8 x 3 

(C) 
3 

4.8 x 0.6 

(D) 4.8 
9x o .. 6 

183. The correlation coefficient always lies between 

Jllf' -1 and+~ 
(B) 0 and I 

(C) -3 and +3 

(D) -1and0 

(A) -1 tnJi>n;.U:i tl 

(B) 0 LD!i>l!Jtb 1 

(C) - 3 .n!i>l!)Li> +3 

(D) -1 lDJPglltb 0 
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• 
184. If X - i{ 7, !) then Var (X) is 

vtl" 27 (B) 
1 -

16 4 

(C) 
3 

(D) 
5 

4 16 

X -1{7, !) ..-<ir11>rro>. Var(X) <irLDi!lwy 

(A) 
27 

(B) 
1 -

16 4 

(C) 
3 

(D) 
5 

4 16 

185. Recurrence relation for the moments of binomial distribution is 

(A) 
d 
-d µr = pq (nr µr-1 + µr+l) 

p . . 

µ,., = pq ( nr µ,_ 1 + ! µ,) 

(C) 
d 

µ, ... 1 = nr µr-l + dp (µr) 

(D) 

. 
R'(!9gt1Li4 u176Ulil516ir ~@U4~!D6ir i.liSTQJl]QI Q~rrLir4 

d 
(A) . dp µ, = pq (nr µ,,_ 1 + µ,.,) 

(B) ( 
. . d ) 

µ,+1 = pq nr µ,_1 + dp µ, 

(C) µ,.+1 = nr Pr-1 + ~ (µr) 

(D) 1 ( d ) Pr+l = pq nr Pr-1 + dp Pr 
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186. If P(x) = {:5; 
0, 

(C) 
1 
6 

x = 1,2,3,4,5 find p{i < X <%IX> 1} 
elsewhere 2 

(B) 

(D) 

1 

5 

1 

4 

P(x) = {1~; 
0, 

x=l2345 "" .. p{l X 5 IX 1} . ' ' ' • turr.!li &"®J!iflilTQ), - < < - > 61>UJ &JTQID'T.!5 
. 2 2 

LO JD )DQIQJ 

. (A) 

(C) 

1 
7 

1 
6 

(B) 

(D) 

1 
5 

1 
4 

187. If symmet"rical distribution is f(x) = 
2a (-

2 

1 
2 
). - a S x :::;; a, what is the variance? 

1f a + x 

(A) o· 

VJlf a2(4 - ;r) 

" 
(C) a'(1- 3:) 

(D) a'(1- 3~) 
• . f() 2a( 1 ) ,,., . . . . 
6-IJITQT UIJQ..IQ) x = - 2 2 ' - a s x :5 a IS!i®J!ifblTW UIJ"Q..IJDUlq-~mm? 

a a + x 

(A) 0 

(B) 
a2(4 - ;r) 

" 
(C) a'(1- 3:) 

(D) a'(1- 3~) 
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.. 
188. The sum of two non-negative quantities is equal to 2n. Find the chance that their product is 

not less than ~ times their greatest product 
4 

(A) 

(C) 

(A) 

(C) 

1 
4 

1 
6 

1 
4 

1 
6 

(D) 1 

(B) 

(D) 

1 
2 

1 

lDLffil@) 

189. A single letter is selected at random from. the word "probability''. ·What is probability that is . 
a vowel? 

3 
(A) 

11 
,,...,, 4 
,, 11 

(B) 

(D) 

2 

11 

0 

~® IOTQ!l~· ''.probability'' iorWJD QJrrIT~~u51Qi B'LOQHruJU4 @"1.(!) IOT@MUu@.$11D~· &i.ffiP> @® 6T(l;9~ 

v...u5lir 6TQ!l~~8;QflQi ljl6i1Tg)I @@Liup;Ji>a;rrm J»la;WP>B>QJ 10T6&Tm? 

(A) 3 (B) 2 
11 11 

(C) 
4 

11 
(D) 0 

190. The following parameter is not considered as a resource_? 

(A) Man power (B) Tirne 

Jll!f' Jobs on.hand (D) Materials 

£Wa;00Ldl'1TQJ@ai'1f!Ql ror~GJI' 6l.JaTr6J&QTrr.a; 6T(Bl~ Gs;rrWar LDrrLC:Lrrtb 

(A) toioll~ ~Ji>~.U (B) C:p;~Li> 

(C) a>Biu5l!Oi> Lfilw Cru6J>Q)&6iJ (D) Qurr®L,g;Qr 
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.. 
. 

191. Following are printing and.binding times of jobs on respective machines 

Book 123456 

Time for printing in machine A (hrs) 5 7 2 6 3 4 

Time for binding in machine B (hrs) 2 5 4 9 1 3 

Minimum total time required to compl~te all the job is 

(A) 29 hours 

(C) 23 hours 

(B) 25 hours 

JJl"f' 28 hours 

.,.ffJ@QJ!>Jil®"' tO!i>lJllLh e;L@aJ~!D@ilh ""'Jbl'i&!> @UJib~v,;,a;ofl.U 
_., 

c..i .. ,.,, 

Qa;rr@8;a;LiuL...@lii"rm~ 

(A) 

~~Biib 

A @UJib~vUJ.U .,.6611])QJ1>Jila;rr"' C:p;vU> (LD..tla;o!l.U) 

B .@UJ)i;~vUJ.U a;L-@'"!>JD5""' c:~v"' (LD..tla;o!l.U) 

(B) 25 LD..tla;<ir 

(D) 28 LD..tla;<ir 

1 

5 

2 

2 3 4 5 6 

7 2 6 3 4 

5 4 9 1 3 

' 

C:J>vU> £Cw 

192. In a "Maintenance costs increase with time and value of money also changes with time" 
replacement model; ''The item should be replaced" 

(A) immediately after it fails 

.Jjli'f if the next period's cost is greater than the weighted average of previous costs 

(C) if the cost of individual replacement for the ith period is more than the average cost . 
per unit time through the end of i periods 

(D) when the average annual cost to date becomes equal to the current maintenance cost 

"uvrrLDill~W""""' Q,,.,,.,~ C:J>vU> ""'~a;i\l~rr.U "-UJ®'l!Di!il LDJil!J)IU> u-~~m LD~uy C:J>vU!Jil® 
<TJilJDrrJilC:urr.U LDrr!J)llilJDiiJ" <rmJD L.5.;..(j)U> ""'~ @'-HJ.U Qurr(!!i~lOJI'°' LDrr~~ull.U "!i><!!i Qu"®"'"'~(ll' 
@'-HJ.U Qurr®~ C:ru•@U> ..-oill.U" 

(A) GQ.lliil>Q) Q8'uJturr~ /£llillG> dlQ>LJi;~ ILLEiBr torr.d>tv Cai'*r@Lb 

(B) &i@~ 8>ffQ) d!GT66lfi>Bi1T611' Q6QlQJITQf§) (YlJi;Ql:ll;ilU Q.!FQlQ.j.SaflEiir j6lmQlu5lLL 61JIT6rfla>IU 6611... 

""'~a;U> 

(C) i 46lJ~ s;rrG>UlW, ~m1Qurr~§j~W Q6QlQJITEill~ i "5rrQ)ri.Ja;ffi\Qr 61JITHifl dlQ)® G.mv G6Qla>QJ 

6611... dlifi)B>th 

(D) e:irrrs:lfl 4ilia'r@ Qs:Q>Qj ~!DGurrGill~llJ ur,r_rrlDlfl~Q, Gs:Q)66l!f>® 6LOLb 
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• 
193. The system of linear equation 2x1 + X2 - Xa = 2 h · as 

3x1 + 2x2 + x3 = 3' 

~two degenerate basic feasible solutions 

(B) no degener.ate basic feasible solution 

(C) one degenerate basic feasible solution 

(D) three degenerate basic feasible solution 

£W~rr@lib 9® ukpf s:w6iJrurr@a;Qfl6iJr Q~rr@)~B;® 2x1 + x 2 - x 3 = 2 

3x1 +2x2 +x3 =3 

(A) @~oior(j) '1••»•Ji;p; ~"l-uu"1L6 6o~ou,i; jliirai '-lir"'"" 

(B) ~"l-LIU6'lL 91 .. p;Ji;p; 6•,i;~ou,;; ,tir.tilro"1QJ 

(C) ~C!!i '1"1p;)i;p; ~"l-LIU"1U 6•fh~oufh ,tirai Llirllfl§l 

(D) C!JlOO{!JI .J1gi~JB~ ~~Uu6'>L8' e:rrii;~llJ~ •ITQJa;Eir L.Eirm61r 

194. A Danish mathematician who published his work on congestion of telephone traffic is 

195. 

(A) Henry L. Gantt 

, AK Erlang 

(C) F.W. Harris 

(D) Frederic W. Taylor 

Q~rra>_Q>Gu5la;Qr Gurr5@6UIJ~ifi16ir Qp:irfl6ii>~QTU u.(i:>16hu ~oo~ ~li.Jmru QruafluSh.:...L 9® GL6ilfl~ 
~~ElSltuQ)fTQTfr 

(A) Glji11D6'<~ L. C:..m.:.. 
(B) fJ. C:S.. COT!TQ)rrfi.J 

(C) .,-:.u. u>l<irl!,I.. C:jiiDff<>iu 

(D) t511JGL.rfl.$ 1._t5l9r~. GL.li.JQ)il 

. 
A dummy source or destination is 
demand is----- supply. 

Jill' ~ 
(C) > 

added to unbalap.ced transportation problem where 

(B) = 
(D) < 

Curr'61 SLJi>u~ Eiu~rrmtb c:!91EllruiJ C:urraSl ~Lb @Lib, @® B'LD~G1>ru1UJi>JD C:urr.i®Ei'IJIJ"~~ 5Qlll".YJQ) 
Ca=ITUug,i cor6il'JI>rrlill, QJ~ri.J~@lQr &L...@~Qi'irrm5 C:~QJ5QflQr BA.L@Q~rroo5 .@®~Ell 
{]QJfililrr@tb. 

(A) * 
(C) > 

75 

(B) 

(D) < 
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• 196. The diameter of an electric cable, say X,. is assumed to be continuous random variable with 
p.d.f. f(x) = 6x(1- x), 0,;; x,;; I. Determine a number b such that P(X < b) = P(X > b) 

197. 

(B) 

2 
(D) 

1 
3 

./3 
4 

91® u516Jra:rr11 a;tbtSluSlEiir 61SILLtb X 6T6'1'Si Q,g;rrilr.!li. c31a>QJ G~rr1...rr 6L.OQJrruJU4 tnrrpSl'61UJrra; ~a;W~61.J 

.o!Lir~ ••ir4 f(x) = 6x(1- x), 0,;; x,;; 1 oir Gl&•oior@oirmjji. P(X < b) = P(X > b) UJ•& o..mm 

Gurrg.i b IOTQr LO~Ulil>LI .!lirrtiilH1i 

(A) 
1 

(B) 
1 

2 3 

(C) 
./3 

(D) 
./3 

2 4 

Let A and B be two nxn matrices over a field F. If A= A 2 then 
rank(A) +rank(/ -A)= 

rJI/' n (B) 2n 

(C) n' (D) n-1 

F 10T6ir1D ffiQTp;~tm Wp;rrm @® n x n ~aiila;lii'T A L.O)'.i:>{Pltb B 10T6ira;. A = A 2 10Tm11.>iJ 

rank (A)+ rank (I - A)= 

(A) n 

(C) n2 

I 

(B) 2n 

(D) n -1 

198. The nature of singularity of f(z) = e; at z = 0 is 

(A) Pole of order 2 y Essential singularity 

(C) Removable singularity (D) Simple pole 

I 

z = 0 Q) f(z) = ez Qr .@tuJDma; 9@a>LOU 4iir'1fl 

(A) 2- Utq.@®"'"' 

(C) ,!!.B;&.<&.tq.UJ li>®'"'nu4mofl 
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(B) (1118;8lUJ 1i>®"'LDu4mofl 

(D) a:rrp;ITIJ61!1ST ~@QJtb 



• 
199. Max Z = 3x + 2y, 

• 

Subject to - 2x + 3y ::;; 9 
3x - 2y ~ -20 and 

x,y 2:: 0. 

The graphical solution of the LPP is 

Jiii'* The feasible solution to the problem does not exists 

(B) -It has one feasible solution 

(C) Unbounded solution 

(D) It has more than one feasible solution 

QJQ)IJUL (!PEil'l!llu5IQ) tSIWQJ@tb LPP Eit Jri"Qj,6UIT~§I 

MaxZ=3x+2y, 

Subject to - 2x + 3y ::;;:: 9 
3x - 2y ~ -20 LDJD~Lb 

x,y 2:: 0. 

(A) @mo)bp; ,!:rr~ @rumru 

(B) !i>@ @<ll•/i;p; ,..~ "-""''~ 

(C) GU~Lb"1rururr ,!:rr~ 

(D) !j>'1rrJ!\IJi>@iLil <01iiJ$LDrr<>r@mo)bp; ,!:rr~ "-Or"'ff> 

200. A subset of a countable set is 

(A) uncountable set · 

~countable set 

(C) need not be countable 

(D) bounded set 

~-QlbT~.$.$ B:i6Alf~~6lsr 12....L.$Gmtb 

(A) G»~61DflL QPlq-UJITfli s;Qll"tb 

(B) 6rEMTQN~~a; a:;QlbTtb 

(C) 6r·EMr~:$8;a; 8iliilirrl.OIT& .@@ffi& ,airu51UJuSlQ,6J>Q) 

(D) QllJtbl...lQ'lLUJ &QlbTtb 

77. 
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Read the following instructions carefully before you begin to answer the questions. 

IMPORTANT INSTRUCTIONS 

1. The applicant will be supplied with Question Booklet 10 minutes before comll!encement of the 
examination. 

2. This Question Booklet 'OOntains 200 questions. Prior to attempting to answer the candidates are 
requested .to check whether all the questions ~ ~-,ud ensure there are no blank pages in -the 
qw;!stion booklet. In case any defect in the Quclllioa'~per is noticed it shall be reported to the 
Invigilator within first 10 minutes an~ get it replaced with a complete Question Booklet. 
If any defeCt is noticed in the Question Booklet after the commencement of examination it 
will not be replaced. • 

3. Answer all questi9ns.-All questions carry equal marks. 
4. You must write your Register Number in the space provided on the top right side of this. page. Do not 

write anything else on the Question Booklet. 
5. An answer sheet will be supplied to you, separately by the Invigilator to mark the answers. 
6. You will also encode your Register Nunfber, Subject Code, Question Booklet SL. No. etc. with Blue or 

Black ink Ball point pen in the space provided on the side 2 of .the Answer Sheet. If you do not encode 
properly or fail to encode the above information, action will be taken as per comniission's notification. 

7. Each question comprises four responses (A), (B), (C) and (D). You are to select ONLY ONE correct 
respOnee and mark in your Answer Sheet. In case you feel that there are more than one ·correct 
response, mark th~ response which you consider the best. In any case, choose ON:LY ONE response for 
each question. Your total marks will depend on the number of correct responses marked by you in the 
Answer Sheet. 

8. In the Answer Sheet there are four circles @ ,@, @ and @ against each queation. To answer the 
questions you are to mark with Ball point pen ONLY ONE circle of your chqice for each question. Select 
one response for each ·question in the Que"stion Booklet and mark in the Answer Sheet. If you mark 
more than one answer for one question, the answer will be treated 88 wrong. e.g. If for any item, @ is 
the correct answer, you have to mark 88 follows: 

@•©@ 
9. You should not remove or tear off any sheet from this Question Booklet. You are not allowed to ~e 

this Question Booklet and the Answer Sheet out of the Examination Hall during the examination. 
After the examination is oonc}uded. you must hand over your Answer Sheet to the InyigjJator. You are 
allowed to take the Question Booklet with you only afte[ the Examination is over.· 

10.. The sheet before the last page of th_e QueStion Booklet can be used for Rough Work. 
11. In all matters and in cases of doubt, the English Version is final. 
12. Do not tick-mark or mark the answers in the Question Booklet. 

13. Failure to comply with any of the above instructions will render you liable to- such action or penalty as 
the Commission may decide at their discretion. 


