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No. of Questions : 150

qgl @t UEAT : 150
Time : 2% Hours Full Marks : 450
m:z% U2 qurE : 450

Note : (1) Attempt as many questions as you can. Each question carries 3
(Three) marks. One mark will be deducted for each incorrect

answer. Zero mark will be awarded for each unattempted
question.

ITRBITS uef H BT BT BT ST HI | TAF T 3' (=)
B B B FAF TIT FUT B [T TF F Frer s

S STYTIRG 9e7 I Wi g7 2Rl

(2) If more than one alternative answers seem to be approximate to

the correct answer, choose the closest one.

Al THAAFH Ahias IR w&t I B Febe ol &, al Fehea
el Iax T

01. The number of elements in the cyclic group (Z.,,,+) generated by 24
IS :

THA TIE (Zy,+) | 24 @ AT 7a7al & dear 2 -
(1) 2 (2) 3 (3) 4 4) 5
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2.

The mapping from IR~{-1} to IR ~{0} under which the two groups
(IR~{~1},*), where a * b=a + b + ab and (IR ~ {O};) are isomorphic is :

R~1} ¥ IR ~{0} U¥ ufaf=er | e siadta & €98, (IR~(-1},%) &l
a*b=a+b+ab3liR (IR~ {0} A &, & :

(1) x> x+1 (2) x — x-1
3) x—>x (4) x> 1

03. The number of homomorphisms of 7 onto 7 is:

04.

0S.

7 & 7 9 GHIEHIRGIST H GET
(1) O (2) 1 3) 2 (4) 4
The remainder when 7'°° is divided by 24 is :

SeEe, S 7100 FH 24 F H"FT I M=, ®

(1) 1 (2] 3 3) 5 (4) 7

Let H, N be subgroups of a group G such that N is normal in G.
Consider the iwo statements :

(@) H A Nisnormalin G

(b) H ~ Nis normalin H
Then :

(1) both (a) and (b) are false
(2) both (a) and (b) are truc
(3) (a) is true but (b) is false
(4) (a) is false but (b) is true

WW%WG%H,NW@(%%N&%W%:QM
X fer @R -
(a) H A~ N,G#H Jom= & b) Hn NHY TEE e

aq
| T (@) ST (b) FEEE () AT (@) STR (b) & ®
[3] (‘W%W[b)m%(ff}) (a) STEH 8 9X=g (b) A &

4
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06. Let (G,-) be a group and H be a subset of G. Then H is a subgroup of
Gif:
{9 SINTY (G,+) T 998 8 3R H,G & STHg= 2199 H,G&

IUETE @ Al :
(1) a,beH=>abeH (2) VaeH,a'eH

(3) abeH=ab'eH (4) a,beH=b'a'eH
07. Let two permutations z and p be defined as follows :

(1 2 3 45 6 1. 28 4 85 86
Z‘241365*3”“‘3“"‘=[524:316}

then :
(I) both zand p are even (2) both zand p are odd
(3) ziseven but n is odd (4) zis odd but pn is even

U SSTT &1 BE 2z olX p Frefeiad @ra oRwiRg &
_[123456 1 2345 6
3‘2413553m”=524316}

e L

(1) AT z3X p 97 & 2) TAF 2R pn ey ¥
B) z e g p M & (g z fawm @ g poam 2

08. In the I'i'ﬂg (ZXZ"Z + .) thE number of ele ;
. b I | ments . 4
INVerse exists is : whose multiplicative

P.T.O.
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09.

10,

11

Which of the following is not a subring of the ring (IR, +,*) ?
(1) I,={& ¢ IR : ax = 0}, where a is fixed element of IR.
(2) Intersection of a class of subrings of IR

(3) Intersection of all subrings of IR which contain a fixed element a
of IR |

(4) A subset S of IR which is closed under '+" and "~

frfafad § 9 &9 a5 (IR, +,-) @ 39aad Tél & 7
(1) 1,={x e IR :ax =0} ST&l a,IR @ Th [ @gd o
(2) IR @ IUGEl B TH GYE P TS .

(3) R I G IqGTAT H FGATSS SR $ U Mg 999 a
4\ aHiled &

(4) IREﬁrQ?ﬁc{qﬂgc—rmssﬁw'aﬂT'-'a‘%amﬁHﬁ@a
The solutions of x> + x +4 =01n Z, are:

Z; § x+x+4=0 & & 8 :

(1) 1,4 (2) 2,4 3) 1,3 4) 0,1
Which of the following statements is true ?

(1) In every cyclic group each element is a generator

(2) 1 and 3 are generators of the cyclic group (Z,, t)

(3) Every set of numbers that is a group under addition is also a
group under multiplication

(4) Every subset of every group 1s a subgfoup under the induced
operation

i woe § Q B S 8 7

(1) g@maﬁﬂﬁﬂ?mlucﬁmaﬁﬂam@m%

2) Erﬂﬁﬂgq(z4,+)%lawaﬁ1?lfﬁ%

o) st @1 T S oY AN & Sl e S § 98 T
3 d= o @ T
mq@ﬂmmﬁﬁaﬁmémwm%

(4)

6
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Which of the following statements is true ?

(1) Every function is a permutation iff it is one to one

(2) Every subgroup of an abelian group is abelian

(3) The symmetric group S,, has 10 elements

(4) The symmetric group S, is cyclic

Fr=ticiRa @emt & @ o9 qa@ ® 7

(1) 9% %o Th HA99 ¢ aT 3K Faa gl gz s 2
(2) TRl oTeERll wE @1 g STEIE STERN ST B

(3) wHHT w8 S, ¥ 10 ergg &9 ¥

(4) THET B S, T B

The number of elements in the cyclic subgroup of Z,, generated by
30 is : ' ﬂ

Z, % 309 ST whld Suege § oragdr @ de
(1) 5 (2) 6 3) 7 (4) 8
The number of abelian groups of order 24 (upto isomorphism) is :
S ST TR A weAr (germiar o) Pt AR 04 81, 3
(1) 1 @ 2 (3) 3 (4) 4

The number of left cosets of the subgroup <6> of Z w 180

Ly F ITLE <6> H a1 qeqyeadt A ger T -
(1) 4 (2) 6 3) 8 (4) 9

A Sylow 3- subgroup of a group of order 12 has order -

BlE 12 TIE B OF e 3- STHIE 4 e D .
(1) 6 2 5 (3) 4 4) 3

P.T.O.
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17. Ii(z,+,-)1is the ring of integers, which of the following statements is
true ?

(1) n z has zero divisors if n is not prime

(2) The characteristicof n 7 isn

(3) Asaring 7 isisomorphicton 7 foralln> 1

(4) Every integral domain of characteristic O is infinite

A (7,4 ,-) TN 1 aerr & A Frfifaa weE A 8 B EE e 7
(1) nz # g wos & aRk n 9T & 8 |

(2) n gz N ST n B
(3lm%wﬁzﬂaﬂn>1%ﬁmng%gﬁiﬁrﬁ%

(4) U gl e, e sifverer o 2, a8 I ©

18. Under addition and multiplication of residue classes of integers which
of the following is a field ? '

qUiiept @ S gt @ AT R O @ e Frrred § B
A A
(IJ Z 51 (2] Z a8 (3] Z 67 (4} Z’ 87

19. The factorization of x* + 4 in 7 ([x] is

gslx] ffh x4+ 4 Pl T’FFEE:I %

(1) -1 &x=-2) 2) x-1)(x-2)&x-3)x-4)
(B) (x+1)?&x+2P (4) (x+1)(x+2)x+3)x+9

20. Which of the following is false ?
(1) Every principal ideal domain is a Euclidean domain

(2) Every Euclidean domain is a principal ideal domain
(3) Every Fuclidean domain is a unique factorization domain
(4) For any field F, § [x] is a Euclidean domain

gcollegeduniaa
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22,

23.
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Fr=feifaa & | @9 e aw 28 7

(1) 5% & TorTEe oiq gk oid e
(2) T FERISE qid Jed IoIEe gid ST 3
(3) T TS Wid A& YPNEST Iid BT 8
(4) Fpdl &5 F & g, F [x) oo gRREE oid arar @

The coordinates of (3,2, -8) with respect to ordered basis a,= (-1, 0, 0),
= (4,2, 0) and a,= (5, -3, 8) are given by :

FHT AMUR a,=(-1,0,0), a,=(4,2,0) N a,=(5 -3,8) & ama
(3,2,-8) & fvasmiss 39 B :

(1) 1,49 @) 10,-2, 1

(3) (0, 2, -3) (4) (10, -1 i 1)

Which of the following functions T from IR? to IR?is a linear
transformation ?

R? § IRWR Frafafad & & H9 o T o Ygs waiaor & 7
(1) T(x,x)=(1+ %ik) @ T&,.x)=(x2x)
(3) Tix, x,) = (sin x,, x,) (4) T(x,x,)= (x,~ x,,0)

If T is a linear Dperator on IR® defined by T (x,, x 2 %) = (3x,, x, ~X,, 2%
+x3+x)thenT (x,, X,, X,) is equal to : -

?-'lﬁ*T[xl,x?, X,) = (3x,, x, - x2,2x + X +x3)1}|tlﬁ‘3=l'lﬁﬂlR3WTl'{a$
Ras GHRE & ar T (x,, 3)Em7=m%.

X X

0 (B nnn) o (SEnn]
o G X, X

O (2 x-x- ) (A o,

P.T.0.
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24. The matrix of the linear transformation T : IR* — IR®*defined by
TEX, X, X)=(®,-%,+2%,2% +X,~X —3x +In]18:

T(x,,X,, X,) = (X, - X, + 2X,, 2%, + X, - X, - 2x_ + 2x,) § GRAST {Es
BT T2 IR? — [R® &l 378 8

1 & -1 [ 1 =2
“] -1 1 -2 (2) 2 -1 0
2 0 2/ T 2 2
(1 -1 2] -1 2 1]
g 12 L9 TH LR
|4 -2 2 -2 © -2

25. Let W, and W, be subspaces of a finite dimensional vector space \
and W° denote the annihilator of W. Which of the following is true ?

q s B fBeh @ fefg ey @afte v & w0 W,
STEmte ¥ ool W B g @l we @ Frefa fear s

frfeaiiad § @ &9 @4 © ¢
(1) (W, +W,)0=W0°2+W),
B) (W, u W)= W, w,° 4) W, ~ W) = WO+ Wp

(2) (W, n W) = WO+ W0

26. Let A and B be two n x n real matrices. Consider the two statements :
(@) TIf1- ABis invertible, then1- BAis invertible
(b) 1fI- AB is invertible, then AB is invertible

Then :
(1) Both (a) and (b) are true (2) Both (a) and (b) are false

(3) (a) is true and (b) is false . (4) (a)is false and (b) is true

10
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A9 WIS A SfIX BA n x n Jidfds A1ge &1 &l &4l 97 =

(a) af 1- AB Gohaold 8, @ 1- BA Fopaolig 8
(b) A I-AB FJepHME B, ot AB Febuoiiy &
a9

(1) M (o) 3R (b) T & (2) BFT (a) 3R (b) T
(3) (a) T B X (b) 78T & (4) (a) 39T B X (b) G

(1 1 0 0]
-1 -1 0 O
The characteristic polynomial of the matrix [-2 -2 2 1/is
1 1 -1 0]
I I 00
-1 -1 0 O
e |2 2 2 1| & Al TguT D
1 1 -10

(1) ®¥x-12 (2) ®x+1?2 (3) -1 (@) 2+ 1)

If a,B are any two vectors in an inner product space V the value of 3 ,
for which

2 2 R
(a/B)=”a+E —Ma—% +i +{;B M 4a-B[ is true, is -

4

a

I{f&ﬁﬁeﬁaﬁmwwﬁevﬂ a,p B A GRS & ) @ HE,
Fras R

2

@] as§[ -2

*iﬂ aﬁf”hg da-iB]f 7 &, B -

1 1 1
1) — ...} =3 1
(1) 76 (2) B 1gi (4) 16

11
P.T.0,
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29. The rank and nullity of the linear transformation T : IR? — IR?, defined
by T (x,y) =(x+y, X -y, y) are respectively : |
T(xy)=(x+y,x—y,y) & i gs Saer T: IR? - [R¥@T Fife
qAT AT HHLY: 8 -

(1) 2,0 2) 1,1 3) 0,2 4) 2,1

30. Let W , W, be two subspaces of a vector space V such that dim W, =4,
dim W, = 5 and 5 < dim (W, + W,) < 8. Then dim (W, N W,) can
be :

o e B et gy wwie va W, W, & summie g 6
dim W, =4, dim W, = 5 @1 5 < dim (W, + W,) < 8T& dim (W, () W,) &
THaT © -

(1) 1lor2 2) 2o0r3 (3) 3or4 (4) 4or5

31. IfAis the matrix associated with the quadratic form 4x? + 9y? + 22
+8yz + 6zx + 6xy then det A is equal to :

afe faael e 4x2+9y2+2zi+8yz¥6zx+6xyﬁ qdigd s
A A det AdUET B
(1) =19 (2) -16 (3) 19 | (4) 16

32. Consider the two statements :
(a) If Eis a projection, then [-E is a projection
(b) IfI-Eisa projection, then E is a projection
Then :

(1) both (a) and (b) are true (2) both (a) and (b) are false

(3) (a)1s true and (b) is false (4) (a) is false and (b) is true

12
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& HUAEl 97 =R FHifvm

(@) ol ETs 989 B, o I-E U 989 B
(b) AR I-ETH U&Y B, @ ET% 99 B
ag ;-

(1) SFT (a) 3N (b) T & 2) [N (a) 3N (b) IEH &
(3) (o) ¥ B MR (b) A B (4) () ITTHT & X (b) 9T &

Let (/) be the standard inner product on IR2. Let a=(1,2),=(-1,1)
and y be a vector such that (a/y)=-1 and (8/y)=3, then ¥ is

I I IR? GR (/) HIMeh STia) o B | 919 sifTe a=(1,2),p=(-1,1)
Ty OF QH GRY ¥ B (a/y)=-1 T° (B/y)=3 ww ¢ D :

72 T2 { 2 il
o (73 @ (3 e G W (4
Let inner product on IR? be defined as

(a/B) =xy, -x,y, - xy, + 4x,y,, where a = (x,, x,), B = (v,,y,). Then

(%), X)) and (-x,, x,) are orthogonal if :

(1) x= 2 x, (2) forall (x,, x,) eIR?
-3+413 -
@) x==""x @) x=-x

"N /T IR? @R otieR oM,

(2/B) = %y, - xy, - xy, + 4xy,, T& o =
. 11 1 1 2 12 xg): p = (y1:Y) ﬁ
qreiT B, @ (x, x) % (x,, x,) «ifes & afy - 2

(1) x,=2x (2) & (x,x,) cIR? P R
_ -3+/13
(3) X, ) X, (4) X, =X,
13 P.T.0.
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35. Using Gram Schmidt Orthonormalization process in IR? with standard
inner product the orthonormal vectors corresponding to linearly
independent vectors (1,1) and (1, O) are :

1
(1) (1,1), 1, 1) @ 1), (1, 0)

1 1 |
(3) *J_,E‘(I, i) ﬁ(l, -1) (4) none of the above

1 fore GEMTIIETeT YA Y A STAT O $ AT IR? H S
v YgEwa: @de Areel (1,1) 997 (1,0) & et gamEg aiest

g

1
(1 € DaeL 1 @ (1, 0)
1 1
@ L1, F.-1 (4) S9gEd ¥ 9 PR T

36. For any linear operator T.on a complex inner product space V if T*

denotes its adjoint and C is a complex number, which of the following

is not true ?

Hﬁqﬂaﬂmwﬂnﬁevm%ﬁeﬂWT%maﬁvm
Waﬁﬁﬁﬁawéamc%aﬁqaﬁwa,ﬁﬁmﬁrﬁqﬁ

F 4 T A 8l © ¢
(1] (T =TTy (2) (€T =CT

@) (T, 1) =T, T, (4) (1) =T

14
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Let W, W, be two subspaces of a vector space V. Then smallest
subspace of V containing W, and W, is:

A SiioTe e |feer mite v @ w, w, & sugafe ¥ dr wosik
W, FHIRT T arer Vol 999 BleT SqaHte |

1) w,uw, (2 W,NW,

(B) W,+W, @) W, ~W,) U W,~W)

The coordinates of the point (5, 6, 7) in IR? with respect to the ordered
basis {(1, 0, 0), (1, 1, 0), (1,1, 1)} are:

R°% &g (5,6,7) F s ¥R (1,0,0), (1, 1,0, (1, 1, 1)) & e
EERCE

(1) (—-_l, =1, 7) ‘ (2) (18,13, 7)

3 (7,-1,-1) 4) (-1,7,-1)

If x is a real number such that |1 -X| =x-1then:
qﬁ’xGﬁQ?ﬁaTﬁfaiﬁﬂ'@T%, TAIPR B & |1-x| =x-1, a9 :
(1) x<1 2) x>1 3) x> 1 4 x<1
If f is a real valued function defined as f(x) = x3/2, then :

(1) domain (f) = (—e, ) = range (f) |

(2) dnmain () = (—e,0) and range (f) = (0, )

(3)  domain (f) = (0, ») and range (f) = (—o0,0)

(4) domain (f) = (0, «) and range (f) = (0, w)

(1) 8T (f) = (~0,0) = 9T (f)

(2) HFT () = (~o0,0) M QI (1) = (0, o)
(8) T (f) = (0, ) TR W () = (o0,00)

@) =TT (D) = (0, w) SR G () = (0, w)

15 P.T.O.
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41. If f and g are real valued functions defined as f (x) =2 {x| + 1 and
1
g (x) = 2 then :

(1) fis an even function and g is odd function

(2) g is an even function and f is odd function
(3) both f and g are even functions
(4) both fand g are odd functions

af% ik g awafas 7 Boe & o e g & aiRenfa 8 S

f(x)=2|x{+1~3ﬂTg(x)=§51_—l G|

(1) (99 Bae d gfaws & & (2) g {9 HaAd g f QAT B ©
(3) (3T ¢QF @9 %9 & (4) f3f g a1 faud wa ©

42. The real valued function f(x) = 3 -2x - x? represents a :

(1) Parabola (2) Ellipse
(3) Circle (4) Hyperbola
TS e (k) = 3 2% - x* Tafafa #Rar ¥
(1) 9E<d (2) g
(3) g (4) Sfaaed
1 () 3]
43. Let f(x) =X [SIH(E) 21k then :
(1) lim f (x) does not exist (2) lim f(x) =1
(3) lUm f(x)=0 (4) lm f(x) =-1
16
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A | 1
gfe f(x) =x [sm[x] + Ccos (;D g, a9 :
(1) Im fx) % s s€F 8 (2) lim fx)=1

ey x=0
@ Imfe=0 (4) lim f@)=-1

. .1 x* l-cosx 1.
- Suppose the inequality 55 4*: 2 <—2- holds for the values of x

close to zero, then :

. l-cosx) 1 - -
(1) ,Ig:%[ = J::--Q— (2) Iin%[l Cgsx)qé
X = X
" l-cosx) 1 1
b - - : l-cos x
(3) ,_,u( 2 J 5 (4) lm ( - Jdoes not exist

X
5 lim l-cosx) 1
( ) x—=0 xz {E
3 - l-cos x 1
( ] xX—0 x2 _5

: l1-cosx
@ I () o oerer et

K S
P.T.0.
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rMz, A B

45, Let f (x) = | 2’ = Then one of the following is not true.
s X>2

[

x. X<

mmaz:xj qa, fr=ifafad § @ #12 0w a9 78 & ¢
,x

(1) imfx) # 2 ) Lm f(x) » 3

(3) LM f(x) « 4 (4) limfx) =3

46. Let f(x) = x> - x - 1 be a real polynomial. Then :
(1) fhas a zero in the interval [0, 1]
(2) f has a zero in the interval [1, 2]
(3) fhas a zero in the interval [2, 3]

(4) f has no real zero

Al {(xl=x*-x~1Uh qreideh 9gd% AGERE
(1) f & =A<l [0, 1] § Th A B
(2] f @1 AU [1,2] § U A BFN
(3) & A=A [2,3] F Th LI BOW
(4) o F1S andias g e e
47. An object is dropped from the top of a 100 m high tower. Its height
above the ground after t seconds in 100 — 4.9t2. Then the speed of the

object 2 seconds after it is dropped i1s :

(1) 49 m/SEC (2) 9.8 m/ SeC
(3) 19.6 m/sec (4) 39.2 m/sec
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1ooﬁaﬁww@waﬁﬁﬁww%uﬁ%€mm
bl TAE F S 100-4.9 2 ¥ | a%g # AR 1Y B 2 Adve 9T
I FT BRI ?

(1) 4.9# /8o (2) 9.8%/Fo
(3) 19.6 Ht/Fo : (4) 39.2 % /8o
X(x*-1) |

. Letf(sz Ix2_1| -Then

(1) fcan be continuously extended at x = 1

(2) fcan be continuously extended at x = -1

(3) fcan be extended continuously at x = 1 and x = ~1
(4) fcan not be continuously extended at x = —1

x(x%-1)

qﬁ f(K) = ,xi_ll @, aq

(1) fa%x=1wmamﬁhﬁ1ﬁaﬁmmm%

@ 1 H x=-19 qaq &7 & Rreaia frar o1 qoay 2

(3) fﬁx=1@7x=-1wwwﬁﬁwﬁﬁ%mﬂw%
(4) fﬂ%x=—1wwmﬁﬁwﬁaﬁtﬁﬁmmm%

. Iff(x) is real - valued function such that If(x)] <|x|32 for—=1<x< 1;
then : |

(1) fis differentiable at x = Oandf'(0)=0

(2) fis not differentiabje atx =0

() fis differentiable at x = and f'(0)=1/2

(4) fis differentiable at x = Oand f'(0) =1

19
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afe f(x) O ardfaEs Ged ot 39 FER 8 6 —1¢.xc1%ﬁ'ﬂ

\f (%)] < 1x|32,T49 :
(1) f,x=0 U Taehe=g & a1 {'(0) =0
2) f,x=0 U S{IEAHIT el &

(3) f,x=0 9T FaHET & AT {'(0) = 1/2
(4) f,x=0 T g & g {1(0) = 1

sin2x, x<0

50. If f (x) = {m ey

then f is differentiable at x = 0 if :

sin2x, Xx<0
Eﬁﬂxﬁ{ a9 f x = 0 9 SaHad g, I

mx, x>»{)*

(1) m=0 (2) m=1 (3) m=2 (4)

m=23

51. Let the sequence {x,}.., be defined as X, = land x_,, = 1+ Jx, for

n > 1. Then:

(1) sequence ) . 18 monotonically increasing
(2) sequence {xn}:_l 's monotonically decreasing
(3) sequence (x,}., is not convergent

(4) sequence (x,}., is not bounded

20
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52.

16P/217/8(i)

A 6 SR (x, ), B AR feEr o @ x, = 1ah7
x,,+1=1-+JZ%f“E‘-nznzl,a%

(1) T (x,});, weq mﬁ%

(2) SATHA (x,}”, UHEY FEqE B

@) G {x,}° SifrErd ¥ ?

(4) P (x,)° o= 7€ R

Let the sequence {x |~ .b' =1 _ 1
| { “}n-l’ e defined as X = 30 X = 5 X and
xind-l =-3- +x«2n forn= 1,2,3...
Then :
(1) ﬁmsup{x}=-1—and1i i 1
| = > mmf{xﬂ}n:—a-
: 1
(2) hmsup{xn}='2'andliminf{xn}=El;z-
(3 iim =—1- - : I
) Sup {x_} 3 andllm1nf{xn}=-2—
. 1
(4) thUP{xn}=EandIiminf{x}=—1-
4 6
21
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1 1 1
X173 X T 5 X AR Xone1 — 3 T Xy
a9 -

: 1 - 1
(1) hmsup{xn}=§aﬁTl1m1nf{xn}=§

(2) limsup {Xx_} = G?ITliminf{xn}=:—;2—

DO | =

|

1

(3) limsup{x }= 7 siXliminf{x }=75
_ 1 . 1

(4) limSUPfxn}=Eaﬂ‘(hmmf{xn}=g

53. Letf: IR —» IR be a linear function such that f (1) = a, then

(1) fis continuous but not differentiable
(2) fis continuous and differentiable and ' (x) = @ for all x ¢ IR

(3) fis neither continuous nor differentiable

(4) f'(x)=0forallx e IR

q=T 6 f:IRaIRQ%Q'@HWWW%%f(I)=u,W :
(1) fqzsaaﬁw%qtaﬂﬁ‘rﬁﬁaﬁ%t

(2) (Haq @ SAgEANd B AN X e R® T ' (x) = «a

22
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54. Let {p,},., denote the ordered sequence of prime numbers. Then the

. )
series )., —— is :
n=1 pn

(1) Convergent but not absolutely convergent
(2) Absolutely convergent

(3) Divergent

(4) - None of the above

= (-1

55. The set of rational numbers has :
(1) Least upper bound property
(2) Greatest lower bound property
(3) Archimedean property
(4) Nene of the above

qﬁﬂaﬁﬂimaﬁ%ﬂgaaﬁww%:
(1) IR I3+ g9t (2) A deR FIve grod
(3) STHAEET ygdt (4) SRR § @ 1 78

56. Let f (x) = sin x and g (x) = x2, then :
(1) both fand g are uniformly continuous on IR

(2) fis uniformly continuous on IR ' i
contimees ol but g is not uniformly

(3) neither f nor g is uniformly cnnﬁnﬁnus on IR
(4) gis uniformly continuous on IR

23
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57.

58.

fear & & f(x)=sinxﬁﬁ'{ g (x) =x%, dd

(1) 3R g2 @99 9 § IR gad &

(2) f 99 =9 § IR dad T g IR o) G T 9 gad 7@ B
(3) HFﬁfGﬁTH@g@IRWWW@W%

(4) g IRUY M &9 & Tad ©

Let f: IR —s IR be a function. Forx,y ¢ IR define d (x, y) = | f(x)-TW1,
then d is a metric on IR if and only if

(1) fis injective (2) fis surjective

(3) fis bijective (4) fis continuous

A f: IR » IR U HAT © | x,yeIR,d(x,y]'=|f(x]-f(y)| ad

functions.

LetA={x e X:f(x) =g (x)}and
B={xeX:{(x) =g}

Then :

(1) A1san open set and B is a closed set
(2) Bisanopensetand Aisa closed set

(3) both A and B are open sets
(4) both A and B are closed sets

Wxaﬂ?va@mﬁwﬁfﬁ%aﬂﬂﬂ@w(ﬁﬁzﬁ@m%
a"e:rr,g:x—}&'a‘rﬂaﬁw%lqﬁrr-

A=lxeX:T(x)=gX ]}
B={xe X:{(x) # 8(x}}

s L g
(1) A@@wawamaﬁaagaﬂ%
(2) qugwagﬁﬂﬁwaaﬁﬂ'gﬁm%

@) A AT B W ¥
(4) aﬁfamséﬁ“&?‘m%

24
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59. Which of the following sequences is not convergent ?

60.

61.

Fr<feifaa d @ S-a1 o1y arfdrard =t 3 ?
ln“: | g R
(1) {[”E” @ {(n_lj}

1 1 j " >l
(3} {l+§i+§5+ .......... +E}-}nu1 (4) {F}n-l

Which of the following statements in not true ?
(I) Every continuous function is Riemman integrable
(2) Every differentiable function is Riemman integrable

(3] Every bounded function is Riemman integrable
(4) None of the above

M= & & #9-a1 $99 99 T8 S ?
(1) 9% §ad Be, 999 qEEag aar &)
(2) 9D FAIHHE Ber, THT THHEET Dar 2

(B) Y% F= ®e, HHT TS e
4) TIua § Q4 FE o

o0 .
If {on},., is a sequence of real numbers and s
a be a non-zero real

numbe lim - '
r such that 1m (@ *ta,+.+a,)=a then LIE o) is :

qﬁ{“n}ilmm@ﬁﬂﬂﬂﬁqﬁw o Th S greafaes

BT $ TR B 5 LM (0, va, v v0, )- o a lm (g %

N—px

(1) «a (2) a+1 3) a+2 4) 0

25
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62. Which of the following statement is not true ?

63.

64.

(1) /2 is an irrational number
(2) /2 is not an algebraic number

(3) 2 is not a transcendental number

(4) /2 is not a rational number

Fr=ifafag § § diF-ar &9+ 9 T8l & 7
(1) J2 U ORHAT GE&T 8 (2) 2 U SSFICRIE HEAr e ¢
(3) Jo UHh Iepe GEN Tl 8 (4) 2 U GRHT g@Er @ 2

Let ¢ denote the set of complex numbers and f: ¢ — ¢-be defined
as f(z) = |z|2, then :

(1) fis nowhere differentiable

(2) fis differentiable only at zero

(3) fis nowhere continuous

(4) fis analytic only at zero

o 6 ¢ wte el & e @ qerar 8 o) f: ¢ o ¢ ¥
gepk gieeaifad B 76 f(2g) = |z|2, @9 :

(1) Rt oft farg o7 Sasea &l

Q) [Fa9 gd W FdheE ©

(3) ffEd sft fasg ox waq T R

(4) {Haa A X el e ©

Letu (x,y) = x* -y? and v (x, y) = 2Xy,

then : | | |
(1) uandvare harmonic functions and u is conjugate of v.

(2) uandvare harmonic functions and v is conjugate of u.

(3) uisnota harmonic function
@) v is not a harmonic function

26
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66.

16P/217/8(i)

AT u (x,y) =x2-y? @R v (x, y) = 2xy,

a9 :

(1) uﬁTvHﬁ?ﬁW%ﬁﬂTu,ﬁﬁW%
(2) uGﬁTvﬁmﬁW%Wv,uﬁW%
(3) u At B B

(4) v oTaEdt weT T8 ¥

Let f (z) = sin z, where z is a complex number, then
(1) f(2) is entire and bounded

(2) f(2) is entire and unbounded

(3) f(2) is not entire

(4) f(2) is nowhere analytic

AT f (2) = sin z, 518l z APy Her B, a9 -
(1) f(z) If iR a2

(2) f(z) QO 3N otz B

3) f(z) gof =&F B

(4) (2 et W 9§ A9 g 2

Let f (2) = Lo inci
iy ( ) 8 2, where Log z denotes the principal branch of log z,

(1) z=0is an isolated singularity of f (z)
(2) z=0isa pole of f (2)
(3) z=0is an essential singularity of f (z)

(4] z=0is a non- isolated singularity of f (z)

HHT {(2) = Log z ST Log z 991 QTT@T%LngE{% aq :
(1) z=0, f(z) 1 RAERT opp ’

() 2=0,f(2) & g 2

Bl 2=0,f(z) # sTasEH UHg 2

(4) 2=0,1(z) 1 T SRR wpp T

27
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67. Let f (z) = 2% and C be any simple closed contour, then l f(z)dz is :

HIAT f(z) =22 941 C @Wéﬁwﬁﬁi@r%,aaifmdzm
I:I'F-[Sé‘*:
(1) O 2) 1 (3) 2 (4) «

: in“z“ is
68. The radius of convergence of the series P 1S .

o in“Z“aﬁlaqfﬁﬂr&%mr%:

(1) O 2) 1 3) 2 4) o

1 1 .
69. Letf(z) =z cos [;J, then Residue of f (z) atz=01s:

Wf{ﬂ]=zcus[§},ﬁﬁz=0 q¥ f(z) T it ?
1 1
(1) 0 @ 1 B -3 @ 3
3z’ +2 | f(z)dz .
70. Letf(z) = z-1)Z*+9) , then ]z—£l=2 is
3z° +2 f(Z)dZ T % :
T (2 = Go1)2+9) g, dd ‘z_i‘_z A
(1) 2 m (2) 3mi (3) i 4) O

28
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2z-1 |
71. Letf (2 = s ) then whenever |z| = 1, then :
2z-1
A fle)= 75—, T S ¢ 2| =18, @ :
1) If@]>1 2) f@] <1
B) If(z)] =1 (4) If(2)] =2
72. The set of zeros of an analytic function f has :
(1) no limit point (2) no limit point unless f = 0
(3) always a limit point (4) None of the above

T ASANE FAT B A B T

(1) +E Fw g 78 aan

() T % | Rg 7€ ST 919 9% [ 07 &)
() =R & Howr fag Sy B

(4) SR F qF F$ =1

73. 1f 2.a, 2" ies wi i
;_ n ¢ 1S a power series with radius of convergence R then :

(1) The series converges absolutely for (z| < R
(2) The series converges absolutely for |z| <R
(3) The series converges absolutely for |z| = R

(4) The series converges absolutely for |z| > R

(1) =, Iz| <R& R gofa: sifmRa & sy @
(@) M.zl < RS R ool atPraRa & o 2
@) AN, |2| =R R o R 8 o 3
@) M, jz] >R T qof: srferafer @ o &

29
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74. Letgn(x]=m ,Aslandl X=

75.

1 X + NX
n

% (i3 O

then :

(1) g — 0 uniformly on IR but {fn}:_, does not converge uniformly

on IR

(2) both {fn}:q and {g.}..,converge uniformly on IR

(3) neither of {f,},., nor {g,}”., converges uniformly on IR

(4) f — O uniformly on IR

1 X +nx
Wg(th,nglﬁm f B =""q ,nzl,

(1) g — 0FAM & A IR v aRmERE & omer & T (L), R
gy sfaaiia wel aan @

@ et (LD o {B) Y WHE T F efyaiia e 2

(3) Tar {6}, R T (g}, IR ¢ G B § ARERd e
&
(4) IRYT @A &7 & f 50

Letf: IR —» IR be a monotonic function,

then : | | |
(1) The set of points where f discontinuous 1s a finite set.
(2) The set of points where fis discontinuous 1S & countable set

(3) The set of points where { 1s u::mntim-‘um-‘dlS 18 § countable set
(4) The set of points where f1s discountinous is an uncountable set

30
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76.

7 4

78.

16P/217/8(i)

HIAT £: IR — IR U TehHeT %al g,

ad

(1) ww%ﬁeﬁwwﬁﬁfm%,@qﬁﬁaagﬁ%
(2) S §H Frgell &1 qgey W f orgaq ®, se ey ©
(@) S Wl fargetl &1 wg==g e f@aq B, e qgey @
@) S T gt B e o foRd ¥, U e agead B

1 o
If = f (x)= ff(X)dx,lhenD+a f(x) is:

RIS %f(x)f [fx)dx, a= Bi_a f(x) 8 :
(1) e™[e™ fixdx (2) € [e™ fixax

(3) [fix-a)dx | (4) €™ [f(x+a)dx

U_sing th_e conditions y (1) = 0 and y (2) = O which of the following
differential equations form a Sturn-Liouville's problem -

Wl y(1) =0T y(2)=0 werT 2 g4 Pt & 7 sraepet wHiET
= Rrarseht & 9= g9mar D

h ¥ey=0 (2 y'+y+y=0

B) y'+y+ay=0 4) y'-3y=0

Kinetic energy of a rigid body rotating about its one point is l@;ga .
where I is moment of inertia of the body about :

(1) aline fixed in the body

(2) aline fixed in the plane of rotation

(3) axis of the rigid body through its center of gravity
(4) axis of rotation

3
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79.

80.

. .
A & us Reg & Al gua gd ge Mvs @ At Isi & G197

Siel 9X 1 g &1 S3d gY@

(1) fus & Rer um Y@n & AN

(2) U e § R wH @7 H AT

(3) fave & T A oA Al o B e
(4) gofH 18 % @rlE

Three principal axis at P, the end of minor axis of an elliptic plate are

minor axis :

(1) major axis and axis of the plate

(2) major axis and one latus rectum |

(3) an axis at P parallel to the major axis and other axis at P parallel
to the axis of the plate | :

(4) an axis atP parallel to the major axis and one of the two latus
rectum

%ﬁégﬁﬁaﬁe%agaa-%ﬁﬁﬁpwmg@aa%:agma

(1) &rF of87 od W dhl HAH

2} AT 3187 Ud U EHE SRS .

tg; Ptﬁ:Q&sGﬁiGﬁiﬁé<Hm'$ranﬁﬂﬁﬂ:%1$ﬂ§§$ncﬂa'PQTEﬁ
S @ B AN P G ©

(4) PW@ﬂHﬁﬁﬁﬁﬂ%HHHTfﬂ(%@aﬁ@@
SRR

Which of the following differential equation has self-adjoint operator :
(1) Bessels ODE : x2y' +xy + X%y - 06 .
B el —2.'”--2}{)(+ y:
(2) Legendre ODE : (1 —x%)y “ o
(3} Hyperg&nmetric O]’T}E (1 - x) y + l: E} (a+b+1) x|y — aby
(4) Laguerre ODE:xy +(1-x)y *1¥
Py § Ppg Taeha GHIBTOT h T-H SED S
(1) JaqS g@uieT L xPy xy' + X%y =‘0
(2) Forst T ¢ (1-x3y - 2xy +6y =0 .
: -xX)y —(a+b+ 1)x]y —aby =
areq? amted T - x(1 Xy +c-(a _
G]-mﬁtgﬁqu- "y (1-x)y+ny=0
|4) < . xy +1 Ry
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81.

82,

83.

16P/217/8(i)

The differential equation whose indicial equation has roots 2 and -3,
18

I8 BT FHIHOT s urciies dieor & g 20d -3 E, B
(1) ¥y +xx+2)y+((x-6)y=0

2 X' +(x+2)y-6y=0

B) y+y-6y=0

(4) x?y +2xy -3y =0

. ! - d
A functional I = IG[K2Y2+YW)2]C1X:Y'=EY, is equivalent to the
differential equation :

(1) 2yy"+y”2-2x% =0 (2) y +y=2x
@) y-y=x @) 2y +2y —xiy =0

' 1
T T 1= [ [x*y? +y (') ldx,y'= Y
In[x y tyly) ]dxsy dx’ Hr@ﬂ %G?EIW HT!IIEBIUI :
(1) 2yy +y2-2x% =0 (2) y+y=2x2%
B) y-y=x2 & (4) 2y +2y -xy =08

! 1/2
The functional 1 = [ ' F *l f
all (y) L “YY *y 2[}"] dx subject to gy (0) = 0

and 8y (n/2) =1 is :
1 ; o
(1) maximum for 6y = sin x (2) minimum for Oy = sin x

(3) minimum for y = sin x (4) maximum for y=0

33
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5y (0)=0 T §y(n/2) =191l & AT HATh

nf2

1{y)= L [KY)" +y2—~1:_;(y’)2]dx g

(1) &y=sinx® A AfETHaA  (2) 5y =sinx & [ =gAaHd
(3) y=sinx® [ FAaH (4) y=0% @ orfgehas

84. Iff (p) = E y(x)e ®dx then application of this transformation on the

differential equation xy’ +y + xy = 0 subject toy (0) = 1 yields :

Ak 1 (p) = J‘my{x)e'”"dx & H WALl &l STFERIT GHEH LT

0

xy +y +xy =09 y[0]=1%ﬁ‘rlﬁﬁﬁfﬁﬁaﬂﬁmmém%:

1 d . __Pfp
1) P = 57 (2) ng[p]_—pg-bl
9 fip)=-2 4 fp)= o
(3) dp (P) P? ] (4) (p) = p2+1
sin X
85. Laplace integral transform of
(1) does not exist (2) istan” p
: 41
3) is 5 -tan'p (4) 1S gp| p*+1

2

SINX o T AR EArACT -

(1] aq'ﬁa(_q :"ﬁ % [2] tan*‘ p%
d 1 5
(3) % _tan p © (4) dp| p’ +1
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86. Tht‘: diffex:ential equation ay” + by’ + cy = f (x), where coefficients are
variable, is exact if :

() a+b+c=0 (2) a'+b'-c=0
(3) a"-b'+c=0 (4) a-b"+c¢ =0,
where a' = E etc
dx

;ﬂ;gwaﬂiw ay" +by’ +cy=1{(x) &l UX Il =¥ T, FeTe

(1) a+b+c=0 2) a+b -c=0
B) a"-b'+c=0 (4) a-b"+c'=0
da
Rl Wa'= —— g B
87. x? and- x2are linearly independent solutions of the differential equation -
(1) y-4y=0 (2) y+y-4=0
B) x?y -xy-4y=0 4) Xy +xy-4y=0
XU x2 W @ B ¥ e et -
(1) y-4y=o0a @ y+y-4=0x
B) Xy -xy-dy=0a (4) Xy +xy-4y=03
88. Singular solution of Yy=px+p’+1,p= -
. dx °
g; Sy (2) isy=cx+cr+1
18y = x?
y=x%+1 (4) can not be obtained

_ d
Y"P"‘*P"*l,p“'&i‘? ® [Afe= & -

(1) dy+x2=4% (2) Y=ex+c*+ 18j
B) y=x2+18, (4) & M o ey
i
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dy .
89. General solution of p* — 4xyp + 8y? = 0, where p = prme 1S !

- dy ‘
p’— 4xyp + 8y? =0, STél p = - I WA g 8 ¢

X

(1) c-dxyc+8y’=0 2) y*=x-cf

B) y=cx-cf 4) (-o?=cx

90. The solution due to inhomogeneous part of the differential equation

24 —291 +y=e*+cosXxis:

dx* dx

-
-

d
o 4 +y=¢e"+eoSX

d’y
ﬁwm%mwmﬂw Z{?'de

& BH © ¢

(1) (e, + €%) € (2) (e, * ex) €™

x?

_—H_— 1 x
(3) xe*+ sin X (4) s sin
dy _ -
91. The general solution of [y + a—x) e =y+bis:
& ©
[y+a-x)a-;=y+b'éﬂw
y+b__ e
(1) 2x(y+b)=c+y+a) (2) log yig =
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93.

94,
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Eliminating f from z - xy = f (%2 + y?) yields the partial differential
equation :

(1) py-gx=y -x* 2) px+qy=x+y’
(8) pP’x+q’ =xy (4) p%y - @’k = xy,
oz 0z

wherep=aandq=5

z-xy=f(x2+y?) | {H FHG HE 9 BT o7ifdes s@aFas
HHIHTOT :

(1) py-gx=y?-x? (2) px+qy=x*+y?
(3) p*x+q% =xy (4) P’ - g’ = xy,
- 0z 0z |

For a first order linear partial differential equation, the solution
X-a)?+(y-b)2+22=1is:

(1) a general integral (2) a singular integral
(3) a complete integral (4) a particular integral
T qEH Bl I D srade iR 3, s
(x-a)?+(y-b)2+22=18%8 :

(1) T " |HheH (2) TF A== g9

(3) WH ol THIEHT 4) UH QLY GHERaT

e oo o 2 22-(2) )

(1) Z=ax+by+£i (2 (z-ax)(@a-1)=ay+c
(3) z-ax=;%y+c T ...
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+
0x dy \0x
b ab
B g, JEe il =g YTE

95. Particular integral of (D - D') (D + D) (D - 2D) z = e, where D = i

] a -
and D = g is

X-y +y K+y +v X KV xi X+
(]] 5 2 [2) ) i [3) _5 e (4} —2—6‘ :

5 g .
(D-D')(D+D')(D-2D)z=€¥, SRl W D= — T D =% CAREEIL!
& 8
2

X—- X X+y - X = X ey

W ew @ Trew @ -zev @ e
_ &z 0z .
96. During getting the solution of =" el are will have :

(1) (dx)*dp = (dy)* dq (2) dxdq+dydp=0

(3) dxdp+dydq=0 (4) dp dy =dqdx,

| 0z 0z
where p = -é;,q= oy
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o’z o'z

Pl Bl B [Fepra & A A1 BN

(1) (dx)*dp = (dy)*dq (2) dxdq+dydp=0

(3) dxdp+dydq=0 (4) dpdy =dqdx,
oz oz

Sigl p = %’ .© 5;
. f(x) = -2, -2<x<0

0 expand X) = 42 0% %<0 of period 4, as a Fourier series, f(x)
should be defined at x = 0 as :

-2, —2<x<0

Al 4 I B HXJ={+2,0{X<2 B BIRIT Ioft F faifig

Eh‘ﬁ%%&pﬂﬂ?f(x)a%qﬁwﬁﬁmam:
(1) O (2)- -2 (3) +2 : 4) 1

The system of forces : (1, -1) at positi .
it Lo -, position (2, 3) and (-1, 1 .
equilibrium for the value of x : 2, 3) ( )at(x,-1)isin

(1) 6 (2) 0 (3) -1 (4) +1

g (2, 3) TR HRRA & (1,-1) ug (%, 1) I BT & (-1, 1) &0
A AT § & x§ oy

(1) 6% ferm (2) 0% foo

3) -1% forg 4) +1% fom

Tl’;ﬂ resultant moment of forces (1, -1, 1) at position (2, 3, 4) and
-1, 1, 1) at position (1, 2, -5) about Y - axis in OXYZ frame 1'5’ :

OXYZ%H F y - aqa{%wﬁraﬂ%rr—g(g,s,r:)waﬁr(l,-l 1) T foamg
(1,2,-5]%3@(—1,1,1)@@07@@&;{#%: |
(1) -6 2) +6 (3) 0 4) 3
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100. A heavy elastic string of natural length 2ra is placed round a smooth
cone whose axis is vertical and semi-vertical angle is « . If w is weight,
T is the tension and ) is modulus of elasticity, of the string then in
equilibrium :

(1) wg(xcota)-T5Rnx=0(2) wpxtan a)+Ts2nx) =0
(3) wo(2nx)-Tsxcota)=0 (4) wo(nx)+Ts(xtan a) =0

where x is the depth of the string from the vertex of the cone in
equilibrium .

e ) Temer S48 BT @IS TEE 2ra ¥, W 39 S1E ad
ﬁﬁ&@ﬁwmﬁ—aﬁwa%,%mﬁehmﬁmw%u
aFr S B 9T wD, T 36 g B Ud ) IHE TRl A9iE &
g grmEeen ¥

(1) wo (xcota)-T§ (2nx)=0(2) wgxtan @)+ T 5(2nx)=0
B) wo(2nx)-Toxcota)=0 (4) wg(2rnx)+Ts(xtan @) =0
et uT x oigg @ ot & S A e B qHEE H |

101. A uniform heavy chain of length I is suspended between two points
in one horizontal level. In equilibrium the chain is in the form of a

catenary. The parameter ¢ of this 1S :

ug qH AT S @ el e | %w%ﬁﬁaﬁﬁﬁaﬁﬁ
%ﬁaﬁaﬁzﬁamw%mﬁwﬁ@ﬁ@%ﬁﬂﬁ%wﬁ

& 1w U= ¢ ©
z

13 21 3 3

l
m = @ 5 B 35 @ 7

102.A circular rigid body rests upon a flat surface such that its center of
qravity is at the maximum height from the flat surface. The rigid

body :

(1) isin stable equilibrium

(2) 1sin unstable equilibrium

(3) will remain at rest under any fnrc?._ |

(4) nothing can be said about its equilibrium

40
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T M g6 [UUS Ush guaa @ds 9% 39 9K Rea B & 3d
TEdIh= GHa0 dae 4 AfEay Sarg W 2 35 e -

(1) R gramEeer § 8

(2) ARAR GrgEer F B

(3) fpdl ot a@ & o=l Rew & w@w

(4) GraEeEr & [@Qug § g5 i 98 wer s e @

103. Along the central axis of the system of three dimensional forces the
pitch is ratio of :

(1) resultant couple and resultant force

(2) resultant couple and cosine component of the resultant force
(3) sinf: component of the resultant couple and the resultant force
(4) cosine component of the resultant couple and the resultant force

%mﬁaﬁ%m%%ﬁaa&aﬁmﬂﬁmeﬁmﬁ%:
(1) 9RO g% od qRomh e @

(2) 9RO g ud oomdt a9 $ Peur ges, @y

(3) 4ROt g & Sar-ues ug gRmi g9 @

(4) oot 9 & Fogr-ges ud qftomdt gar @y

104.A vector & = A g is rotating about its initial point O in the fixed place

OXY making angle g with OX axis at any moment, then g8

aa 1S |

(1) another unit vector perpendicular to unit vector e
(2) perpendicular to & but is not a unit vector
(3} a unit vector but paralle] to e
(4) a vector of magnitude ca perpendicular to &

d6 o€
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Teh AT 3 =A g U & dd OXY # o9+ g« fag 0 & 9y
%W%ﬁsmﬂmoxaﬂﬁﬁwew%aﬁ%%:
(1) & & T=ad gad s e

(2) & P TEgd 9 Th g Al FqEl 2

(3) T IHS AR ABA & & GHL |

]

(4) E%Wg—gﬁﬁmﬁqmn Uh a9 |

105. A particle describes a circle of radius a with uniform angular velocity
5 . The tangential velocity and normal acceleration at any point (, g)

arc . |
(1) a g and-ag? respectively (2) ag and ag?, respectively
(3) Oand afy, respectively (4) agandO, respectively

o FOT GHM IO AT § F U a Bedt A g g Faed
B B T g (a, o) W WIRER T g T @ E BT
(1) agT-ap? (2) apyTd ap’
(3) 0Tdajy (4) ayTIo

106.1n a rectilinear simple harmonic motion at the two positions on one
side from the center, the accelerations are 3cm?/sec and 5 cm?/sec,

l‘espﬁctively _The velocities at the same positions are 10cm/sec and

6cm/ sec, respectively. The time period of the motion is :

(1) 2mnsec. (2) = msec. (3) 4 sec. (4) 4msec.

feere &1 fergetl 9 @
%@waa?ﬁﬂﬁfﬁ%a%weﬂ'{ |
q;qsn'S@ﬁz/ﬁ%%QﬁS@ﬁ?/ﬁ%%%la%ﬁﬁﬁaﬂﬂﬁﬂmm.
mqﬁi/aﬁqﬁﬁ@ﬁ/@%%mﬁraﬂmﬁw%;

. 3} 4 b (4) 4n B
, peR= B s (3
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107.A central orbit is described under a central force proportional to r at
any point (r,9). The pedal equation of the orbit is :

@%ﬁam%@%ﬁme)wﬁuwvﬁrﬁ%m%}
& T gfraifea B wen @ ure gefieor ©
(1) p=ar. (2) p?’=ar® (3) p=ar (4) p=ar?

108.A particle is projected upwards t_'rom- the vertex of a vertical cycloid
S = 4asiny along the inner smooth surface. It comes at rest at a

" .
position (?:5). Then the projected velocity is :

(1) Jag (2) 2Jag  (3) .2ag (4) ag

where g is the force under gravity.

@Géam‘%aﬁéﬁwwwa%wm%ﬁw%
Hﬁ'ﬁﬂﬂﬁﬁ'mw%lﬁwaﬂ'ﬂfﬂ?ﬁ(ﬂa=4asinw g | 39%

quavg[s.g] ﬁwﬁawé’r.w%l“ﬁrﬂ%ﬁa%w%:

(1) Jag (2) 2.[ag (3) 2ag (4) ag
SRl X g TSR g & |

109.A particle is falling vertically from infinite height in a medium whose

resistance per unit mass of the particle is equal to the velocity v. The
terminal velocity of the particle is ; F

(1) 2g (2) g (3) v/g (4) vg
Where g is the force under gravity.

TF HU I Rew F s 3 d U A1 Ry aferre
ﬂ%%ﬁ%%ﬁ?v%ﬂﬂ(@ﬁﬁ?@%lﬂ%%@?
(1) 2g 2 g (3) v/g (4) vg,

STET O g TEEHRYT oy B
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110. A particle is moving in a plane which is rotating with uniform angular

2 o

velocity. The particle will experience Coriolis force in a direction :
(1) along the linear velocity

(2) opposite to the linear velocity

(3) perpendicular to the linear velocity in the same plane

(4) perpendicular to the linear velocity perpendicular to the palne
of rotation.

Q@iquQﬁaaﬁraﬁ'aqFTaﬁﬁhxéhr@rgy'Tar%;fTTmﬁﬁﬁﬁ%%|awT

4) Yefta 7 @ erad Ud PO a9 & T

Equation of momental ellipsoid at the center of an elliptic plate
S
e S 1.38%
3
3 2
(1) I A xy=1 (2) 32+ 2%+ 522 = constant
3 2
(3) 3x2+ 2y* = constant (4) 2x*>+3y*+ 5z2 = constant

Tt ©

: L
) EeL exye @) 3x2+ 2y + 57 = R
3
: 2 4 3y2 + 572 = RAUD
o a2y = R (@) 26+ 3y
44
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112. A cube is suspended from the diagonal of its one face and is slightly
displaced in the vertical plane. The length of simple equivalent
pendulum is : '

a Sa

(1 3 (2) a 3 —= (4] =2

Where 2a is the side of the cube.

T U9 YA TF ad & (G0 § TACHE 97 & ud 39 ad § &5
ﬁﬁwﬁaﬁmm%lwwwaﬁaﬁm‘%:

(1) % (2) a (3) -5—35 @ -g’-a
STEl 9T =99 ' Yo 2a B |

113. A rigid body is rotating under finite forces in OXYZ frame then

(1) instantaneous change in resultant linear momentum will be
equal to resultant finite forces

(2) Resultant change in angular momentum will be equal to
resultant moment of forces, about O

(3) Resultant change in moment of angular momentum will be equal
to the resultant moment of finite forces, about O

(4) Rate of change of resultant angular momentum will be equal to
resultant moment of forces, about O

UF 3¢ NS OXYZ %9 & g g & srqla g9 wer 2 :
(1) Wﬁuaﬁﬂﬁaﬁﬁqﬁaﬁawﬁﬁﬁﬁ‘g%

(2) oM ST F qRemd gRadT o -
pedir - S 0% AN Hite ot 3 yRomd
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114. An object runs round the circumference of a circular board placed in a

115.

horizontal plane whose center is free. Then the center will describe :

(1) acircular motion about common center of gravity opposite to the
object.

(2) a circular motion about the common center of gravity in the
direction of the object

(3] no motion but will remain at rest

(4) a linear motion towards the common center of gravity.

e AT a1 § W@ gk dis & GRY I U s g 2 A
H = WA o | dd g8 b= giagied S

(1) a9 T&d d= 3 goe g & fada T gaia Td
(2) O TEd = B Ane fues #H R F uF gaAF A
(3) g gy &t afess Rex & s
(4) A H= H AR Th WE A

A disc is rotating about its center in horizontal plane with unifum
angular velocity ®. Suddenly the center becomes free.and the disc
starts rotating in the same plane about a point on the circumference.

The angular velocity becomes :

e 2) % (3) %m 4 3@

Where a is radius of the disc.

w%%ﬁwﬁmﬁ%ﬁ%ﬂﬁﬂwwaﬁwégﬁ
w%t@mmmﬂaw%qﬁ%ﬂaﬁqﬁfﬁmﬁw
l%%ﬁ%ﬂﬁaaﬁaﬁﬁwnﬂmmaﬂ%lﬁ“ﬂﬂaﬂa

A 8

a’w @ 3 2o (4) Em,
- 3 = (3) 3

) 3 3 2
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116.The solution of finite difference equation.:y_ ., +y ., -¥., -V, = 0;
Ve = 4.¥; %1, =308 ;

3 _1 n = n
(1) y, = Z+( 4) (2n+5) 2) y,., = %*‘( i) (2n+9)

; — - 3
3) y, = Z+H) (2n+3) ) y. = Z+[_1]=:'(2n+3]
I ST qHIERT Yors * Yor Yo "% =% ¥, 2,7, =-1, v, =3
H A © °
| 8 1P 1P
1) y,=g+g-@s @ y,,-3+El e
@) y,= 3+F1f(@n+3 3 41y

Y.< 3 gl (4) Yo = 3 +1(20+3)

117.1f the characteristic equation of a linear multi-step method is

1
E(QSEE ~16z+3) then the method is

(1) yn+] = yn_], + E (23}!11- 16Yﬂ—l + Syn--l)
(2) = L

Ve = ¥a + E (23Yn_ ]6yn—t + Syn—i)
B) oy =y, + =

yn*‘-l -yn + -1-5 (23}"11'_ lﬁynuT + SYH-E)-

h
(4) yml . + E (23}’1-1‘ ]ﬁy'nq + Syln—l)

Where h is interva] - size,

47
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A o el dg-ua faf R @ (232 -162+9)
g, aa fafy ®

h

(IJ b SR 7S = E (23yn_ lqyn—l + Syn—z)
h

) ¥, =%t 15 (239 16% + 5Y)
h

B) Yo =Yat 15 (23Y2=16¥01 * 5Ysa)

h
(4) ynq = yn 5 -]3 (23)(':1_ llﬁ}ﬂn—l + Syjn—E)

SEl U h SR s 8 |

118.In a Range - Kutta method if one slope is defined as k, = {(x,, ¥, ks K,
....k ) then the method 1s :
(1) single-step explicit method (2) single-step implicit method
(3) multi-step explicit method (4) mult-step implicit method
@éﬁc@gc]ﬁfﬁrﬁuﬁwwaﬁqﬁﬂﬁﬂﬁmm%
k =1fx,y,, Kk, Ky ..k) BT TS fafer 8 |
(1) TeH-gg T [afer (2) uEH-uE IrEdee i

(3) dg-Ua W faiE (4) T Srer= far

S
119.In a Runge-kutta method we have y,,, =¥, ¥ nz;, w_k_where k_are

slopes then :

5 "G :
& _—
o o el Ay, =Y, * > w, k & STl k & ®

n=1

i . ; 5 i 5 s
Sucs @ Zwel @ mT @ 4%

n=1

(1)

48
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1

dx
120. 1 = Il_—? may be numerically evaluated by :
=3

(1) Trapezoidal rule only

(2) Simpson's rule only

(3) Trapezoidal and Simpson's rule both
(4) none of Trapezoidal and Simpson's rule

1=£%#WWW%MWW%:
(1) == Jusgew fafr §

() == Reges Ry 3
(3) Il SIS wed Regww ffy §
(4) & SRS w6 A & Rywa Ay |

121.Consider a linear programming problem in 3 variables with objective
function :

minimize (2x, - 3x, + 4x )

Suppose x, = 1, X, =0, x, = 5, is a feasible solution to this problem,
then the optimal value of the dual objective function is :

(1) equal to 22 (2) less than or equal to 22

(3) less than 22 (4) greater or equal to 22

wawwﬁmsaﬁﬁmmmﬁwwwﬁﬁn

AT (2x, - 3x, + 4x )

AT ST x, = 1, x =0, x = 5§ §HEN & gET '
SR G R I e D iy

(1) 22%F sREY ; () 228 &9 qEr qeEy
(3) 228 =w (4) 22!5}6#%;@;9;373,-@-{
49
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122.In an inventory model with instantaneous replenishment and
shortages not permitted, the holding cost is 1 Rs/item / month and
setup cost is Rs. 100. The demand rate is 200 units per month. Then
the optimal total inventory cost per month is :

s it Hfee § arehite gfeenes ofw HfEr srgAd T B
YT ST 1 5. /FE /918 ST TIOAT @R 100 6. @ | HFT &Y 200

=oprd R HIE B a9 o SSOH TR ST Af qe

(1) 500 (2) 400 (3) 300 (4) 200
123.Consider an 'n - person n - jobs' cost minimizations assignment
problem with cost matrix ¢ = [¢;], O<¢; <0, forall 1.3= 1;'2; o 1.

which of the following statement is not true ?
(1) Problem is feasible

(2) Problem has an optimal solution
(3) Every basic feasible solution is degenerate
(4) Problem cannot be solved by the transportation Algorithm.

(1) HoET gEIra B
(2) THEN I F=AH B B

@) SEE SnHTd YA e AW Al ¥
(4) Hﬂwqﬁaﬁg@ﬂa@ﬁﬁw%maﬁrqﬁaﬁmm%

124.In an M|M|[|N queue with limited waiting space arrival r'ate s an'cl
p. = probability of n - units in system, the effective arrival rate 1s

given Dy :
@ﬁﬁuﬁwaﬁtﬁf%mﬂ@wmnm Gf & ota® &¢ )\ 3K
=éﬂﬁn-gﬂ3ﬁfﬁqﬁw%ﬁawﬁmﬂﬁwﬁﬁ

Py

A AL AR e 7

1) A 2 a(1-p) B} APo 4 a(-p)
50
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125.Let (D) be the dual of the linear programming problem (P) :
Minimize (x, + 2x,)
Subject to x, +x, < 1, X, +X, > 2, then :
(1) Both (P) and (D) are feasible problems
(2) Both (P) and (D) are infeasible problems
(3) Problem (P) is feasible but (D) is infeasible
(4) Problem (D) is feasible but (P) is infeasible

WWWWW(F)W%(D]%:W(&QQ
Ef?‘lﬁﬁﬁxl+x25_1,x]+x2323€l: |
u]éﬁTm)@RﬂmgmmTHmmﬁ%

(2) I (P) X (D) ST Ty ¥

(3) THE (P) Y& 8 AfFT (D) orgw 2

(4) W (D) G B AT (p) v 3

126.1n context of game theory, the minimax value V, maximin value V,
~and value of game V, are related as - |

@Hﬁ@ﬁﬁ,mﬁqﬁ%@mquﬁz T @ FH 91
V, gfag B § -

(1) V<Vcy ‘ (2) Vv <VcV
B) V<V<§ 4) V>vs g

127.Which of the following relationship is not true ?

ﬁm1ﬁ%1%ﬁ4n¢ﬁu%mrmﬂ%i’

1 |
{” W5=Wq+ ‘]; (2) L== lwa

1
(3) L3'=Lq+i_ . 4 Lq=}twq

51
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128.The minimum elapsed time for the sequencing problems :

Jobs
Jl J! J3 J4 JS Jﬁ
A 30 120 50 20 . 90 110 |
Machines
B 80 100 90 60 30 10
1S :
(1) 420 hrs. (2) 20 hrs.
{3) 470 hrs. (4) None of these

Wm%mwaﬁﬁw%:

1
J'l J2 JE 'Jq. JS Jﬁ
A 30 120 50 20 90 110
BRI
B g0 100 90 60 30 10
(1) 420 &2 (2) 204
@) 470 @) T § BE T

i ' ' uires
129.A sequencing problem involving 5 jobs and 2 machines req

evaluation of
(1) S * 5 sequences

(3) S!+ 5! sequences

(2) 5 + 5 sequences
(4) (5!)* sequences

52
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gaen, Sred 5 & g 2 Ashie aftafea €, § e

O SAFHHOT
ATl &l ST B

(1) 5x53AFHA (2) 5+5ATHH
(3) S!+ 5! TPHA (4) (51)? STIFH

130.The maximum number of saddle points for any particular ) in the
given pay - off matrix is :

A 6 -2
-1 A -7
-2 4 A

R 1 g Afyew d, fed Rt , 3 R, e
JHTH HeEm B " S

A 6 -2
L k=7
-2 4 A
2 (2) 1 (3) 3 @) 5

131. The given system :
| 2x1+3x2+4x3+2x4=2
3X, +4x, + 6x, = 3
has :
(1) 5 degenerate basic solutions
[2) 6 basic solutions and all are non- degenerate solutions
(3) S basic solutions but 6 degenerate solutions
(4) S basic solutions in which 4 solutions are degenerate

53
2.7.0.
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& T e -

2x, + 3x, +4x, + 2x, = 2

3X,+4x2+6x3=3

& B :

(1) 5 A9 AR &

(2) 6 amerd wer N @ o - S(ays B
(3) 5 IR & by 6 TIAT B

(4) 5 ouTd & e & 4 & IAuS B

132.In a transportation problem obtaining the starting BFS by VAM or
any other method, a column and a row are satisfied together. This

shows that :

(1) There is no feasible solution

(2) Atleast one basic variable is at zero level
(3) There is no optimal solution

(4) Atmost one basic variable is at zero level

frdT aRged aaer §, VAM oteEr fRdl o ﬁﬁﬁ‘gnxsnﬁﬁqm
EﬂﬁSHWHiﬁtﬁfﬁ,Eﬂi?ﬁﬂqfﬁquaiﬁﬁﬁfuﬁaimﬁrxﬁyﬁréﬁﬁiilaa
zottar & &

1) @ gaTd & e 2
() & A B TH A v g Rafy 9w B

(3) ﬁégﬁaﬂ%ﬁﬂﬁ%
(4) i @ ot T ST = g Ref W R
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133.Consider the linear programming problem
Maximize (3x, - x,) |
st.x,>0, x,>0, 2x,+3x,> 5
The dual of this problem has :
(1) a feasible and a unique optimal solution
(2) a feasible solution but no optimal solution
(3) no feasible solution

(4) afeasible solution and many distinct optimal solutions

WEs g gaer W fEr Sn -
W%QBXI-—KE)

s.t. x>0, x,>0, 2)!1'1'3}{225

WER S ad d T g 27

(1) T GaTa &R us aAfaci geaq &)

(2) U GETE & b sifad gwan s@ T8
(3) I GEIT B T |

(4) TP GETT B 3 3% THgaT s=an & |

134. Suppose there are 5 teachers and 5 courses, one course to be given
to one teacher. Suppouse we also have from the past records of
evaluations by students, an average rating for cach teacher's ability

to teach each of the 5 courses. The problem of optimally assigning
courses to teachers can be modelled as -

(1) A network model in which a shortest path is required

(2) A sequencing mode] in which an o

i ; ptimal sequencing of ¢
is required g Ol courses

(3) An assignment mode] in which a
maximized

(4] An assignment model in which a linear
minimized

linear function 1S to be

function s ¢, be
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T 5 5 eTegTast ud 5 fawdl § @ us fwa o A g o
N T i
HETTE @ weft argi el § ger @ el @ STl SAIEd
e S qar &) Freadl ®7 @ v faRer @ ggen & aiaed
Frfefaa ot | FBFar ST a&al 8

(1) uaa=ﬁfﬂ'nﬁﬂw:fémﬁiﬁxlﬁﬁ'agﬁﬂ'qu:a%~ana$mﬁa1
(2) @aﬂaﬁmqﬁm‘qﬁmﬁ@ﬁ%ﬁtﬁmﬁﬁwﬁmyﬂuuﬁ

ST hdl

(3) wwmmﬂﬁ@%mwaﬁm;ﬁmaﬁ
SICERE]

(@) e STgEEEl Sired FeH O R B il gAaH T W
CICRRC |

135.A unit making ‘wheels’ for a manufacturer of toy cars has received
orders for a whole year, to supply X number of wheels during the jth
month. The unit has the option of making those wheels in one or
more runs of production, store the products with them and dispatch

beginning of the jth month. The unit wants to determine

X, units at the
ould be considered in the model ?

an optimal policy. What costs sh
(1) holding cost and shortage cost

(2) holding cost and setup cost

(3) setup cost and cost of stock - out

(4) shortage cost and salvage cost
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%ﬁmm%mqﬁﬁaﬂﬁa@@ﬁmﬂﬂg%Wxi g |
9fed TN N, jth 7EN F ey fyen 1 Prefar @ o SqRA % oE
q S1fes aTdt # ufedl @ a9M, Sarw B 5T | deiRT B ol
X, SBIEAN B jth 78N & = & A5 a1 fyepea B 1 Ffar o5 ey
ﬁ%ﬁﬁﬁamm%lmﬁwwwaﬁaﬁq?

(1) o9 AT SR AT # et @ @ |

(2) 9ROT ARG SR AT AN |

(3) =TT AV AR b 3THe FFTT |

@) T F HH B arr oM a w2 s

136.1f v(t) is a regular curve in R3, then its curvature is

[=3] (1iki i <31 Fi i)
[if O @ TP 4w
where w}r=g—t{

Ik oy, R*F uFh ol @ B, O sqa amar -

i3] ¥ <] <+ ol
T N (4) %jﬁ
. dr

"t

137.Which of the following curve y is not regular cypy. 2
G § & P-ar a5 v Frafg 98 D ?

(1) 7 (t) = (et cos t, €' sin t) (2) 7r(t) = (3t 5t3)
(3) ¥ (t) = (t cosht) (4 7=,
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138.A unit speed curve in |R® with non-zero constant curvature and zero

torsion is :
(1) Straight - line (2) Circle
(3) Ellipse - (4) Parabola

g Rer goha wd A Yo T 3HE - A a6 IRSH B

(1) O @l (2) 9«
(3) MR (4) 9xacE

139.The Gaussion curvature at any point on a sphere of radius r'is :

B B wh A @ R g o MR R
(1) = 2) O (3) 1/r (4) 1
140.1f v (t) is a regular curve in IR®, with nowhere vanishing curvature,

then v (1) is a plane - curve if and only if :

1

curvature

(1) Curvature s Torsion (2) Torsion «

P j . =1
(3) Torsion = 0 (4) Torsion

aﬁ‘qasﬁvﬂﬁa;aﬁ;%,ﬁaﬂdﬁamﬁ'ﬁtaﬁfnsq?1=ﬁ§f%,

g% v (), R _ |
aar(t]@ﬂﬁﬂﬁam,qﬁqamuﬁ.
1
mgamamﬁ‘ﬁ 2) T < om
]&(ﬂ:o (4]&37[=1
3
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141.1f K,, K, are respectively principal curvatures at a point of a surface,

then the mean curvature of the surface at that point is given by :

A K, K, 70: Rt we @ wh Rieg o e asbant €, o g6 g
T HAE B NEA T 39 THR AT A Sy D

K2+K2 K +Kr
(1) K, +K, (2) 12 2 B KK (4) ~‘—2—3

142.1f K and H are respectively Gaussian and mean curvatures at a point

of a surface, then the principal curvat f '
ey p ures of the surface at that point

qﬁKGﬂTHW%WW%@ﬁ%WW@T@W

?ﬁﬁﬁﬁﬁaﬁﬁ‘lﬁwmaﬁfg@mﬁmmmaﬁm

(1) HiJH? -k | (2) Ki,/H:e_“‘IK'
3) HiJk*-H (4) k+JK-H

143.A curve on a surface is a geodesic if and only if its :

(1) normal curvature = 0 (2) geodesic cﬁrvature =0

(3) normalc = '
) urvature = constant (4) geodesic curvature = constant

P HIE T OE I el B, AR o B A g
(1) F<raq gspar =0 (2) ST Ay <
(3) A Fshar = Rex (4) Waﬂﬁr Rere

59
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144.1f «,p,7are the direction angles of a line in IR?, then value of sin? g+
sin? B+ sin? y is:
q< a,B,r el T@r & IRH fasm hroT %, ar sin? g+ sin? p+ sin? 7
H AT € ° ;
(1) 1 2) O 3) 2 (4) -1

145.Image of the point (3, 5, 7) in the plane 2Xx +y + z = 6 is:

g (3,5,7) S AN ox +y+z=6% ufafers €
U-) (2: 5: 7] (2) (_51 1: 3]
@) (5,1,-3 4) (5,-1,3)

L
146.Conic = 1+ecosB represents a hyperbola if :

QTiehd { 1iecos® uwsp arfeaae uferefud &M i< -
T :

(1) e=0 2] e=1 3) e<1 4) e>1

cond

147.The relation between the Christoffel symbols of the first and se

kind 1s :
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148.1f plane 2x — 2y + z = 9 touches the sphere x? + y?2+ z2=r?, then the

value ofris:

e AT x2 + y2+ 22 = 2 Pl FHAA 2x -2y +z=9 TN HaT &, dl r
H AH B

(1) 9 2) 3 3) 1 (4) 2

149.Cone ax® + by® + cz? + 2fyz + 2gzx + 2hxy = 0 may have three mutually

perpendicular tangent planes, if :

NE) axz+by2+czz+2fyz+23mc+2hxy=0,Eﬁqqmﬁ”eﬁm
el FHaT @ g B, g
(1) ab+bc-ca=f+g?+p? (2) ab-bc+ca=1+g?+ h?

(3) ab+bc+ca=f?+g2+h2 (4) ab+bc+ca=f+g-h?

150. The generators of the cylinder y? + z2 = 4 are straight lines, parallel

(o :

(1) y-axis (2) x-axis

(3) z-axis (4) none of the aboye

ﬁqﬁmy2+z2=4%ﬁ'ﬂﬁfﬁwi@ﬁ3,ﬁtmgﬁ.
(1) y- & & (2) x- o B

(3) z- AT & (4) mﬁﬁ%qﬁ
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