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INSTRUCTIONS TO CANDIDATES
(LUse only blue/black ball-point pen in the space above and on both sides of the Answer Sheet)

1. Within 10 minutes of the issue of the Question Booklet, check the Question Booklet to ensure that
it contains all the pages in correct sequence and that no page/question is missing. In case of fauity
Question Booklet bring it to the notice of the Superintendent/Invigilators immediately to obtain a
fresh Question Booklet.

2. De not bring any lcose paper, written or blank, inside the Examination Hall except the Admit Card
withou! its envelope.

3. A scparate Answer Sheet is given, it shouid rot be folded or mutilated. A second Answer Sheet shall
not be prowvded. Only the Answer Sheet wili be evaluzated,

4. Write your Roall Number and Serial Number of the Answer Sheet by pen in the space provided above.

5. On the front page of the Answer Sheet, write by pen your Roll Number in the space provided
at the top, and by darkening the circles at the bottom. Also, wherever applicable, write the
Question Booklet Number and the Set Number n appropriate places.

6. No overwriting is allowed in the entries of Roli Na., Question Bocklet No. and Set No. (il any) en
OMR sheet and also Roll No. and OMR Sheet No. or: the Question Bocklet.

7. Any change in the aforesaid entries is to be verified by the invigilator, otherwise it will be taken as
unfair means.

B. Each question in this Booklet is followed by four alternative answers. For each question, you are fo
record the correct option on the Answer Sheet by darkening the appropriate circle in the corresponding
row of the Answer Sheet, by ball-point pen as mentioned in the guidelines given on the first page
of the Answer Sheet.

9. For each question, darken only one circle on the Answer Sheet. If you darken more than one circle
or darken a circle partially, the answer will be treated as incorrect.

10. Note that the answer once Jilled in ink cannot be charged. If you do not wish to attermnpt a guestion,
leave all the circles in the corresponding row blank (such question will be awarded zero mark).

11. For rough work, use the inner back page of the title cover and the blank page at the end of this
Booklet,

12, Depesit only the OMR Answer Sheet at the end of the Test.

13. You are not permitted to leave the Examination Hall unti the end of the Test.

14. [facandidate attempts to use any form of unfair means, he/she shall be liable to such punishment
as the University may determine and impose on him/her,
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No. of Questions/wwat % waT : 150

Time /Y : 2% Hours /9% Fall Marks/qut® : 450

Note :

1.

(328}

(1) Attemptasmanyquuﬁumaayuumn.Eachquuﬁnnca;ﬂcsamarks. .
Ontmarkwlﬂbudeductadformhmcnrmctmmr.z:wmarkwiﬂbc
awarded for each unattempted question. :
m_!ﬁﬁmﬂﬁmmﬁIMmaaﬂﬂtlm
o T % Y T & WO WG| TS el e w1 TR Y
¥m | :

(2) | more than one alternative answers secm to be approximate to the
correct anawer, choose the closest one,

u&mﬁmﬂﬁmmaﬁmtﬁmmfﬁﬁ,ﬁﬁm«nuﬁm
4

Let Z denote the set of integers. Which of the following operations on Z gives a

group? .
o % et = wgew Z @ Aeke b PR § & R a2 w00

L 3

(1) asb=ab | | (2) a*b:’a—ﬁ
(3) asb=a+b-ab (4) a*b=a+b+l
where a, be Z.
¥l g, beZ.
1 | (P.T.0.)
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2. A cyclic group havmg only one generator can have at most
(1) 3 elements  (2) 4 elements  (3). 2 elements (4} 1 element
T T W AW W Y ¥ afeem @ w8 |

(1) 3 ¥| (2) 4 Oy (3;231#!! (4) 1| SE99

3. ‘I'haq.-chcpuup (Z, +), whmthl:n.e set of all integers, has

(1} only one generator (2) two generators
(3) many generators - (4] no-generator
VR R (Z+), W Z W ol g d, &

(1) ¥ - " | (2) } ww

(3) wi v (4} W 3%

4. I a,b are any two elements of a group (G, .} such that o(ab™')=10, then
o{b?ab) is equal to | =

T QT (G % o, b W D omem e n(ab‘_‘]fm, M o (b 2ab) W §

(1) 30 {2) 20 (3) 10 4 5
8. g:,lbﬁ::r:biiv::elenwntanfanhbeﬁanmupauchﬂmtaia)-mando-(b]=u.
R et AT ® a, b D VD wem ¥ o{a)=m T o(b)=n, A o{ab) R
(1) max {m, n) (2) min{m,n)
B) g.cd. {m,n) j_ (4} lLc.m. {;n,n]
(328) ‘ 2
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6. Llet (G ) be a group. Which of the following is not a2 subgroup of G?

(1) {xeG: ax=xa}, where a is a fixed element of G
(2) {x€G: xH = Hx}, where H iz a subgroup of G
(3) {xeG: x* =e}, where e is the identity of G

(4) (xeG: xe H, or xe H;}, where H,, H; are subgroups of G

g 6 (G.) @ U ) PreaiaRer € A ¢ ® W s o X7
(1) {xeG:ax=xa}), T G o @ Foa sma &

(2) {(xeG: xH =Hx), " GW H @& 70@ §

(3) {xG: x* =e)}, W G W e Waws }

(4) {xeG: xe H,or xe H,), o H,,H,',-Gi Iy §

7. In the field {a+by2:a,beQ} with addition and multiplication, the
multiplicative inverse of 5-32 is

I AR YR ® WY ¥ {a+bV2:a,beQ) T 5-3/2 W AT viein R

5 3 - | 5 3 5 A
(1) Tr?& (2] 5+3V2 @ Z-5+2 (4) E+E"E

8. If the two operations ‘+’ and ‘o' arc defined on the set Z of integers by
a*b=a+b-1and aob=a+b-ab, then (Z,+,0)is a
{1} non-commutative ring without identity
(2) commutative ring without. identity ‘
(3) commutative ring with identity but not a field
(4) field

(328) 3 (P.T.O.)
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T (e & wyew Z W R A ¢’ 3R ‘o), avb=a+b-1 W
aob=a+b-ab T TN ¥, ﬁ{Z*n]’GE

(1) ermfdfiy wewsin T

(2) wRFAR sl g

(3) weiAR wews ¥ W vey feyg A
(4) &

9. The set { 5,15 25, 35} forms a group under multiplication modulo 40. The
inverse of 35 is

WWA (5,15, 25, 35) oW Aigel 40 % arwla ww qu w4 a5 W wfeim R
(1) 35 (2) 25 (3) 15 M) 5

10. In the matrix ring
H,(R]={[: :] a.b.qdun}

00
the trlx{n l]isa

(1) left divisor of zero but is not right divisor of zero
(2) right divisor of zero but is not left divisor of zero
(3) neither left divisor of zero nor right divisor of zero
(4) Both left divisor of zero and right divisor of zero

(328) 4
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13.

(328)
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K Hﬂﬂ'M,[R]={{:: z]:a. b.c.dER} A SregE [2 T] t

ORGE SR LR RS SR SR LR

(2) TR TA F IF & W 99 [T F Ao T8
(3)?mlﬁﬁrmaﬂxqmmwm__

(4) T TN AW JH YA F W

If f(x)=2x" +4x® +3x+2and g(x)=2x> + x* +4, where f(x), g(x)e Z [ x],
then f(x)g(x)is equal to '

W flx)=2x"+4x?+3x42 W g(x)=2x"+x*+4, @ [f(x)
gix)eZg|x], @} f(x)g(x) wmx ¥

(1) 4x® +2x% +3x+ 3 (2) 4x® +3x? +2x+3

(3) 4x® +2x5 +3x* +2x% +3x+2 (4) 4x% +3x? +3x+2

If H and K are normal subgroups of a group Gwith K as a subgroup of H, then
ME PR H MM IE S R H T K IR, q

H H/K @ % K/H B G G/K X G/K

(1)

" If H is a subgroup and N is a normal subgroup of a group G, then

(1) HuN is normal subgroup of G
(2) HN is normal subgroup of G

-(3) HNN is normal subgroup of M

(4) H NN is normal subgroup of G
5 ' (P.T.0)
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1 ‘I

18.

(328)

MG H S Iy W N T Tawe Suge o, @
(1) G® HUN T% Yamrg 39y &

(2) G HN T Yo Iny §

(3) H ¥ HAN % Y 3oy &

(4 G® HAN U Yamrg 399 ¥

Which of the following is true?

(1) Every p-subgroup of every finite group is a Sylow p-subgroup

(2) The normalyzer in G of a subgroup H of G is always a normal subgroup of G
(3) A group of prime-power order p" has no Sylow p-subgroup

(4) Every Bylow p-subgroup of a finite group has order a power of p
Pttt § 3 o7 v ¥7

(1) W% R I W TRE p-TwEy 6 GRS p-Twg §
12}Gthlﬁioimm.Gwmmmt

(3) s ww w2 p* ¥ qu % Wl wRE) oIy o B K

(4) PR 79 W WS I p-3y B W p W oo wm b

Which of the following statements is not true?

(1) The polynomial ring F[x]is a field, if 7 is a field

{2) Every field is an integral domain

(3) Every finite. integral domain is a field

(4] If R is an integral domain, then R|x]is also an integral domain

6
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Freforite weell § @ o wer @ 27 |
{uﬂﬁttht,ﬁymmF[x]qﬁé:t
:alﬁthwmmt

(3) W% Wi ol wiw ve o7

(4) IR R @k Qi wia 8, @ R[x) ¥t w qolda wiw ¢

Let W), W, be two subspaces of a vector space V such that dim W, =3,
dim W, =4 and 4<dim (W, + W,)< 7. Then dim (W, n W) can be

{1 Oor 7 (2) 3 or 4 (3) 1or2 (4) 2 0or3

TR R ER v % W, w, WD el f R dim W, =3, dim W, = 4
W 4<dim (W, + Wy)< 7. A dim (W, AW,) B % }

{1) 0. 7 (2 394 - @12 @) 2% 3

Ifa =(x, x;), B =(y, y,) are two vectors in R?, then which of the following can
be inner product for R3?

R R? ¥ a=(x, xh B =1, ¥z) W dRw &, ﬁmﬂ#mnﬂmm
ToF W weEr R?

(1) (a/B)=xy, +3xy,; +2x,y, + S5x,y,
2) (a/fB)=xi —2xy3 - 22,0, + ¥}

B) (a/B)=2xy, +5x31,

(4) (a/B) = x4 -2xY,; - 2xy, +4x,y,

7 - . (PT0O)
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18.

19.

21.

(328)

The coordinates of the point (5, 6, 7} of R? (with atandard basis] with respect to
the ordered basis {(1,0,0),(1,10), (L L1} are given by

% AR % @ RO % g (5,6,7) % WhM AR 41,0,0),(LL0),{LL1)} ¥
iy frénes & | |
W (-L7-1) @ {(7-L-1) (3 (18137) @4 (-L-17)

Let T, U be two ﬁpcmtaru onR?. In whic'hlof the following TU =_G butUT =07
o 6 R? w3 aww T,U §) PR § & Rl Tu-0 Ry UT =07
(1) 7% %) =(%,0), U(x, x;)=(0 x,) |

(2) T{x, Xa) = (%, %), U{x, Xz} =(2x - x3 X3 - %)

() T(x, xab=(% - X3, X3 - %), U (3, Xa}=(x3, X3}

(4} T{x, x2)=1{0,0), U (2, x3) =[x, X3)

If T is a linear transformation of a vector npﬁccv into another space W and
dimV =4, dim W =5, Nullity T =1, then rank of T is

ﬂﬁrmmmmqﬁmm&v% g e W Tt R o dimV =4,
dim W =5, Nuuityr-1,ﬂlfﬁﬂﬂt

m @3 @) 4 @ 5

If in an inner product space a, fi are two vectors such that ||a ||=2, || {|=3 and
lla +p||=5, then [|a -B | is equal to |

w® il s R W R o p B W wRW A B jo|=2 Hpl1=3 ™
lle+B1[=5, M jja-pi wow ¥

(1) © {2) 1 (3) V10 - 4 V12

8
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If @,p are two vectors in a real inner product space such that ||a +B ||« 5,
lla =B il = 3, then {a/B) is equal to S

W A e R R R Y o D W WM d B flaepios
e =Bl=3, M {a/p) W . |

(1) 2 2} 4 @ 8 R
Let ¢=(L0,1} B={0,L-2) and y=(-1L-1,0) If f(a}=1, f(B}=-1 and
S(y)=3, then f(a, b, c) is equal to -

WA R @ =(10,1), p={0,1,~2) WM y=(-L-L0} TR f(a)=1, £{B)=~1 7o
fir)=3, ® f(a, b c)wm } .

(1) a-b+3c (2} 2a-b-2¢ (3) 3a-b+c¢ (4} 4a - 7b -3¢
where f is a linear functional on R?.
¥ £, R* " = ow o

The rank and nullity of the linear transformation T:R® > R? defined by
T (X, X3, X3) = (x5 ~ X3 +2x;, 2x; + x,, — X, —-2x; +2x,) are respectively

T(xl, X3, xal-{xl_xz +2I3, 2x1+x‘=,. = X —Q.x: +2x3] ﬂ m m

. W TR - R? ) 1R mq s v &

{328)

(1) 0, 3 (2) 3, 0 @1, 2 4) 2, 1
Let W,, W, be two auhsmcea of a vector space V. Then the smallest subspace of
V containing W, and W, is

m&wuﬁmmﬂvtm,w,ﬁmﬁﬂmuﬁaﬂtw,aﬁw&ﬂﬂﬁ
e W BT Jqaa

(1) W, W, (2} W, + W,
(3) W, "W, (4) (W, ~ Wo)u (W, ~ W)

g (P.T.O.}
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aT.

(328)

IfV and W are vector spaces over the ficld F,'dimV=dimW'-nand‘!‘in'
non-singular linear transformation from V inte W, then rank T is equal to

ﬂﬁhﬂhrﬂvmwmmﬁ,'dim'v=dhnW=nmvﬂwrnr
s frofim Yew someo B, @ iR T owow d .

(1) n (@) <n @ 1 (4) O

Which of the fnllawmg sequences is not bounded?
Al sl § @ ¥ ohfve Tl 47 |

(™. ] _ln N
(1) -1}y @) {niﬂ'—} |

n

(3) l[u%)} R {1-|-%-»%+----+-:-l}"'1

n=1

If a function f : R = R is continuous nndflx+yj=f[x:+f{y] vx, y €R, then
S x)is |
W fR-REE Y M f(xc+yl=fx)+Fly) VryeR L A f(x)

M **f(Q) @ £f () 3) xf (1) 4 x*f1)

A function f:|0,3|—= R is defined by

W EHH f:{0,3]>R
flxp=|x|+]x-1|+|x-2|+]|x-3]|, Vxe[0 3]

The number of points in [0, 3], where f is not differentiable, is
g gfenfim #1 ol weR s s Tl R, [0,3] # Ra B wem R

Mm3 {2} 2 (3) 4 [4:]‘1

10
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30. If f:[la,b]»R and g:la,b)>R are two functions such that
S{x)=g'(x), Vxe[a, b], where f’ and g' denote first derivative of f and g
respectively, then (f - g)(x), Vxe [a, b], ¢ being any real constant, is

gfe f:[a._b]—}n R g:la,b]> R o W HeH ¥ 123 |
Fix)=g'(x), vxe[a, b], 3 ;' sl o' wom. f ¥R g = e smw vty
A &, c ¥if TfE 3w 3, @ (f-g)(x), Yxe[a,b], &

(1) ¢ 2) ex (3) ex? (4) ox®

31. If a function f:R—R is twice derivable and satisfies Vx>a>0, the
inequalities | f(x)[<A | f'(x}|<B, where A and B -are constants and
Fix), f*(x} denote first and second derivative of f(x) respectively, then
Vx>a>0,|f(x)]is less than

ﬁWﬁf:R*Rﬁﬂthera}ﬂ,mm
W OWE W & If(2)<A (S (x)<B, T A R B ww £ m
J'(x), f7{x} B fix) & v™m @ R smwen vy w0 E, @ vxsaso,
® R | £ (x)] PR & =

(1) 2JAB 2) VAE @) 5 VAB @) ;vAB
32. lim 2-2/% ig
Jm 3 ¢
1) 1 @ 2 @) 3 @ 4
(328) | 11 | (P.T.0.}
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' | 1 1 .
33. Il‘aﬁmctiunf:[0.11—:-Riudeﬂnedby_f(x]-2rx,when}—_-l_—lﬂ x-c-;andrwa

Ml

(328)

positive integer, then [, f(x)dx is
o @ e (01K, f(:g!ﬂrx; E L] ﬁ—l-:x;c% Rk r W ST U
§, 7o horfen &, ® [ f(x)ax | |

2 2
(1) % (2} .Eé. 3) (4) %‘

E

[} 2m(1 - x) dx exists if

[ xm(1-x) dx S # v 8 AR

{1} m>~-} n<=l (@) me<-L, n< -l

@ m>-1, n>-1 @ m<-1 n>-1

Hy=llo§[r+ m;m’ and n is a ﬁnﬁﬂw integer, then (Yn.2)(0; i8
aft y=[log (x+(1+xM? T n @ e i X, R (yo.a)o) B

(1] 'n[yn"({l} ':2] n{ynlll]] lﬂ, n'} lyn)[ﬂ] (4] "'nz ‘yn)lt)]

With the help of the mean value theorem, if 0<B8<1, then the value of
log o[ x+1}is

o T f) T R, 9 0<o<l ¥, A log o(x+1) W AR R

1 x? | xlog g ® X
@ - 4
1+0x @) 1+0x ) 1+8x (4] 1+68x

(1)

12
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37. If the curves ax?+by* =1 and ax® +b'y? =1, a0, a =0, b=0, b’ «0,
intersect orthogonally, then the following condition satisfies - :
IR &F ax’ + by’ =1 ak ah:h+b'y“=1. a0, a'#0, b#0, b'«0, A=Y
wea ¥, @ Prfafm of o o % |

1 1 1 1 1 1 1 1
| N S =T R .3
‘] a -b. ar+b_r (2] a b ar br
1 1 1 1 I1 1 1 1
3 — e m— T — — 4 = e R e e —
”a+b a'+b' # b a a b

38. The asymptote, parallel to the axis of x, of the curve y* + x*y + 2xy® -y +1=0
in |

| x99 ¥ TIWR, W y3+x’y+2.q2—;t+1-0ﬁ sl R
(1) y=0 (2) y=2 (3) y=3 {4) y=4

39. The radius of curvature of the cntznmyy-nmuh[f], a>0, is

- #%eH (Catenary) y-acmh(*z], a>0 % = B

9 ~ ' 2 3
¥y 2 ¥ ¥
m L @ y o £ @ &
40. |r'u-sin[§} then x%d-y% in
.| x ou ou
zf2 u-mn(;} R @ xa+y5&- t
(1) O 2) 1 (3) 2 (4} -1
(328) | 13 . (PT.0)
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41.

8a8)

If u(x,y} ;n 1 glomngmmua function of degree 2, then

%u |
LB e

| - a’u w5 8% :
TR u(xy) T 2 T W W wow ¥, W ox - +2xyaxay+y <2
1) u (2) 2u (3} O . (4) 3u

e

If x=rcoad, y=rsin® and n is a positive integer, tlmnaf-s—ir cos nd) is
SR x=rcosd y=raind I n T e Ul §, W H[r“ cos nd) &
(1) -nln-.—llr""-ﬂﬁ!n.—ﬂﬁ . @ afn-1)r*-?
3} n(n-Nr*sin({n-2)0 {4) sin{n~2)8

= = y ——.—E— r
If x=rcosB, y=reind, 056 <3x, r>0, then 3(r.8) _L_a{r.y]

. . oinyl ainsl
R x=rcosd, y raind, 050528, r>0 8, M B.{i'.ﬂ‘r,_ﬂ[&v}t

(1) O {2 1 (3) -1 4} 2
- e _l.i[am].ﬂ
Ifo=t"e and T3 o mﬂwnthevalueufum
- - 14t 1 &[2&] E : ‘
qR 8 =tte "/ A = g att.i!nwmt
(1) 3 @ 2 3 -2 4 1
“ 2 2
14 -
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Iff{x,y,z]:lag{xa+y +:"-3:qa],then( +%—+~—-)fm.

W Fixyz)=log(x* +3° + 2* —3xyz) R, ""‘[Ex a‘; a:J I

3 c
3 a8 PO

1) ——
(x+y+z)* Ax+y+z) (x+y+z) (x+y+2)°

lf{u:,},,_ﬂ I8 a sequence gl'rcal numbers such that lim

R=+m

(nﬂ + 0y + +a“]_u
n+l i

(1) « @) a+1 (3) «+3 (4) May not exist

ﬁ{u,}:_,umhwum‘twuﬂmnamth

lim [—Q+u! i J-u'! m lim o,

n-+m n+1 n-+o
(1) x . 2) a+1
(3) a+3 - (4) sfya § wff © wem 2

iz, 2, - 2, ﬂﬂ;:ﬂ » =y (0, are complex numbers, then following i '
is correct 2 . Bowing inequality

(1) 2 Zo; (S i|ﬁl|z-m Lg |"ﬂh*|z]”'z

=] im]

i T1/3 143
@) |¥ zo,|s Zla.l“ Elmila]

in] =] [ i=1

4 1/4

@ |3 zo, < Elal*] '2Iwal‘}

i=] Lim] [J-I
~ {4) None of these |

15 | (P.T.0.)
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AR 2, 2y, 2, I 0y, 03, 00, W T b, @ Roien v W R

0 [ o <[S1m02] " [Srer]
e imilsniim’]m (3 1e1® 1"

Li=]

| : 1/4 1/4
@ |$ o, s m*] Lﬁlml"*]

If 2= x+iy is the complex number, then |zg~1|+|2+1]=4 is the equation of
following curve

(1) circle (2) parabola (3) ellipse (4) hyperbola

'-'Iﬁ Z=x+iy wifm wam t 'H"F |z-1|+|z+1l|=4 ﬁﬂﬁ!ﬁ'ﬂ R W wire R
(1) 99 {2) e (3) nfam (4; e

The loci of the points z satisfying the condition m‘g(s :}’% is
" (1) parabola {2} circle (3) ellipse (4) None of these
u#arg[“l] ﬁwﬂiuﬁhﬁswﬁqﬂt

(1) TET | (2] I

(3) dnigw (4) ¥ ¥ W

16
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0. If a function f:C— C is defined by f(2)=]z|?+3, VzeC, then [ is
differentiable at

R W T S CoC flz)=1z]|+3 vzeC, TU oniw R, @ s Feffm
fig w swela ? .

(1) z=0 2) z=1 (3) 2=2 (4) 2=3
81. If a function flz]tu(x,yr+iulaq. y), vzeC, is differentiable at cach z&C(,
then following conditiona are satisfied _

R wW f(z)=u(x y)+iv(xy) Vzel, m zeC W awerim R, |

- fefim v wgE W
dx 8x' ax oy &x oy’ ox oy
du dv dv _du . du v dv _ du
—_—— = R —— 4 # ’ = -
P ox "oy’ ax " oy M ax"ay x oy

82. Hu(x y]=e‘*(xm-&y-ysiny|auch that f (2)=u{x ¥)+iv{x y]is analytic in
C, then v (X y) is a

o u(x y)=e“(xcosy-ysiny) R 5 ¢ § flz)=ulxy)+iv(xy)
A@f® (analytic) X, A v(xy)

{1) e*(xsiny-ycosy) (2) e*{xcosy+ Yy s&in y)

(3) e*(xsiny+ycosy) ' (4) e*xcosy

(328) 17 | (P.T.0)

»
collegedunla@
India’s largest Student Review Platform

—



15P/217 /30 8et No. |

83. Ammmmmﬁnnurpem&mriﬁeﬁmmkm
byﬂiemrﬂdeinmaﬁpgﬁmthammmhaﬂ'dthempﬁmdch
W s TR T M A Pt o b A wwiw
W e il vt et .

T T T T
1 2 @z @3 ) -

B4, Aplrﬂclemdmplehmiemnﬁnnluchthnintwooﬂupmiﬁnmthe
umw“uummwmmmmﬂu.ﬁ. The distance
between the positions is
T W W ar W W e pl e R owh D Rl i dn o e
mmn.aﬁllﬁmftht{ﬁt |

o wg? v? —y? idep? u? + p?
(1) a+p 2 2(a+p) (3) _;Tﬂ- ) a-f

BE. ahuwwﬂdedﬁaldnwnamthcyclnﬂ starting from rest at the cuap, the
axis being vertical and vertex downwards. The magnitude of the acceleration at

ﬂeryptﬂntn{thcpnth_hqulltn
mﬂnnﬁmiﬂmimﬂ&iﬁmmmw
st wen o B e 3 41 oot % ww e W e A TR B

(1) 2g 2) f (3) g 4 g

T W W P T A W R R A oo ok Bew o b e e
mwimmmhan#mwwﬁm!.ﬂ.

(1) u?<2ga (2) u? =2ga (3) u? =4ga (4) u?>5ga
(338) 18
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87. If the central orbit is r* =a" cos n8 under a force towards the pole, then the law
of force is proportional to -

W oW b R Rt W sk W e s =a"cosnd X, @ W W fam
s Rl B ?

(1) g3 @) r-? (3) ra+? @

88. _Hmiuthemglﬂﬁrwlocityda‘phnetatthenﬁmrmda{themqinra:ia,r.h:n
its periodic time is _
IR et Tx W Wi 3 T g0 % R R W o ¥, @ W amd @@
m :

2t [l+e ‘ o 2R ’l-l-t
0 J[l-e}?‘ @5, 1-e

| 22 | 1+e 2z |1~e
3l o Y(l-e)? “ P J1+¢‘ '

'". hphrﬁchiupmjactedmﬁthawlocityValongummthhurimntalp!ﬂncina
medium whose resistance per unit mass is k times the velocity. The distance
moved by the particle in time tis :

mmﬁvhﬂmhﬂﬁnmﬂmmm%ﬁmﬁmmt,
faght vRdiw ofe wft v ¥ @ kg 4w # v g w R o gl e

(1) V(1-e™ @) k(1-e)

4 -k | Y-
@) (- @) 4 (1-€)

(328) 19 | (P.T.0)
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60. The forces P, Q, R act along the sides BC, CA, AB of a triangle ABC reapc:tiveiy.
If their resuitant pasaes through the circumcentre, then

W P,QR WM W MYX ABC ¥ BC,CA AB & mRu wd wid §| =R
ofomeh iy} B A W, 9 .
(1) PcosA+Qcos B+ RcosC =0

2) P+Q+R=0

{3) PeecA+QaecB+RsecC =0

(4) Pcosec A+ Qcosec B+ RcosecC =0

61. Ommdaflbcmmhapinnnmmvwﬂmmmmc other on a
smooth curve in a vertical plane perpendicular to the wall. if the beam rests in
all positions, then the curve is

(1) a circle (2) an ellipse (3) a parabola (4) a concheid

el x W ww o o ferht s S o R w8, wn e fm daw &
:ﬁmﬁﬂwwtmﬁﬂmmnﬁﬁmm#{;ﬂmﬂ 0,
w L

m (2) Erfe (3} TEER (4) v

(1) w m% m% m%

(328) : 20
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63. A uniform chain of length L is suspended from two points A and B in the same
horizontal line. If the tension at A is twice that at the lowest point, then the

- apan AB is

o IR L @A At fEem W A @ B fagel A reem dfvw we A
mwt:aﬁammmﬁaimﬂ@ﬁ,ﬁmmmm

L S _
(1) Tglogiﬂ-ﬁ] | - @) Einmwil
(3) Llog (2-+3) | (4) Llog (2++3)

64. The integrating factor of the ~ differential equation
(xy sin xyq-cmrg)ydxﬂxyain xy-cos xy)xdy=0is

sEwe  OHE (xy sin xy + cos xy )y dx+{xy sin xy -cos xy) xdy =0

AUTRERS RS 8
(1) 2xy cos xy {2) xy
1 1
5 xycosxy 4 2xy cos XY

68. | The particular intcgralbuf the differential equation (D ~1)%y = xe* sin x is

SEFR THEO (D 1)y = xe” sin x T i T t

(1) - (x sin x + 2 cos x) e* {2) {(xsin x + 2 cos x) e”

(3) (xsinx—zacosx]e‘ ) (4} (xcos x+ 2 sin x}e”

(328} 21 (P.T.0.}
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66. The differential equation corresponding to the family of curves y =c{x~c)?,

67.

(338}

where ¢ is an arbitrary constant, is

;i:yu[x-c]“%mtaﬁwmm,tMcmwm%t,

o (@ u(tn)  w (@ (et

@ L=2eix-c) @ (x-c) L =2y

The differential equation cos x +ninx-£-2ymu"x-0iatmnafnmédby

dx?

chmﬁngﬂwhﬂependmtvuhblexm:hymﬁngl-aihx.mu‘mdormed
cquation ia ' |

FEwa whwm mx%+smx%-zymaa_x=ﬂ W Y W o x ¥z oW

B:ing the transformation Yi{x)=v{x)secx in the differential equation
E-#-!tanx%+5y-ﬂ,themmrmedaqmﬁmiaobm=dm
TR y(x)=v(x)secx W T W@ T uwm i
4y dy

-2tan x +5y-oimmﬂwmmﬂmma

dﬂ' 2 3
W ZFev=0 @ Lemao g :—r,?-'-+5p-o {4)i—f-+69=0

22
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The Bessel function of the first kind, J, (x) is the solution of the differential
equation '

TR TR W AW W J, (x| e T W o d

(1) %" +xy' +(n? -x%}=0 @) Xy s (x? -n'}=0

(3) x?y" ~xy’ +(x* -n?)=0 (4} x*y +xy' +(x* +n?)=0

The function y{x)=1-x is a solution of the integral equation
WO y(x)=1-x SN ThET W W v

x ylt) .o 1 e ty(t)
(1) me . @ ¥(x) 1+x% l+x’dt
@ [e=y(tidt=x 4) x* = [ (x-1) y(0)at

mehﬂhﬂvﬂmmmmMmpnndmgmuwmmgrﬂeqmﬁnn
ylx)=1+ [ (t-x)p(t)dt is

A TR y(x)=1+ j:[t-xlymd: A waz Tufw aw A 'm ¥

(1) ¥"-y=0 y(0)=y'(0)=1 2} ¥'-¥=0 y(0)=L y'{0)=0
(3) y*+y=0 y(0}=y'{0)=1 4) y+y=0 y(0)=1 y'{0)=0

A real root of the equation x° -3x=5=0 lies in
e x° - 3x-5=0 H o @ el Rita 7
(1) (G1) (2) 112) {3) (2 3) 4 (3, 4)

23 |  {P.TO)
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73. The second difference of a polynomial of nth-degree is a polynomial of degree:
& fl fh & wpw w1 fefies SRR B & Rt W T
() n+l @ n 3} n~1 (4) n-2

74. Using the set of values
e & R W e W o W W

x | 10|15 | 20 [ 25
y |1997}2151|2247| 2352

the obtained value of A%y, is

A%y, W W A
(1) 058 (2) -0.58 (3) 158 (4) -1.58

78. By applying the Lagrange's interpolation fonnu[a_in the.foﬂuwing table : —
iR wieht & anfe % AT A W AT WA F

| x ﬂ_ 3 [ 4
Y ...l 12 6 8
the polynomial approximating to y(x) ia
y(x) ® TW Feseam g 4 '
(1} x* +5x+12 (2) x* -5x+12
(3) x? -6x+12 | 4) x2+6x+12
(328) - 24
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76. - The third divided difference of the function ytx]=i~with the argument a, b, ¢, d -

is
o y[x};i w g Rm s T a,b,c d ¥ aka }

1 ' 1
g LS 4
”nbod (4) apZgig

(1) -abed @ o
77. IfT,,{x]intlmChebyahevpolynomialoldmecumrtheintcrval[—l,l],then
TR T, (x) FR0E | -1, 1] R ¥ w1 fEfoa qugquﬁ, ()
(1} To(x)=0 (2 Ti{x)=1
(3) To(x)=2x-1 {4) Ta(x)=4x" —3x

78. Ify=a+ bx+cx and yo, Y, Y are the values of y corresponding t x =0, k, 2h,
 then fytxldxiacqualtn

M yoa+bx+ex® TN yo, Y ¥ B x=0,h2h ® Uwg W9 W, @
I:h y(x) dx T6ed wo= Wm?

h
(1) 2 (go + 43 +2) @) 2 (yo + 43+ 92)
h, | h
(3) 5‘(9&"'2!-!1"‘32] (4) E’:{y“ + Y + Y2)
(328) 25 (P.T.O.)
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9.

- 81,

(328)

!fu,p,wmfhmmm, then which of the following is not correct?
MWuvwihsmf, ® P § 4 A7 swm 27

() (urvpxwa{uxw)+(vxw) (2 "’F("‘F“_’-}"(H‘ v)x w

{(3) u-[u:u)_-u_-[uxul (4) (u+v)+w=u+(ve w)

lfuandvmtwumtnn, then the value of ||uxv||? i8 equal to
WM oy v & R Juxp|)? W am e
(1) (u-u)(v-v)=(u- v)? (2) (uxu) (vxv)~(uxv)?

(3) (u-v)? {4) (uxwv)®
Tll'ee value of x for which the three vectors Xi+3j+2k, 21 +2j+ 3k and
21+ 3 j+ 4k are coplanar is

R wRM xi+3j+ 2k, 20+2)+ 3k wl 2+3j+4k M & € F x w ¢
Frr :

(1} 1 (2) -1 13 2 4 -2

If u=x? + y* + 2% + 2xyz, then the value of curl grad u is

ﬁu-x’+y‘+:’+2xyz!;!ﬁ curl grad u ¥ WA ¥
(1} xyz (2 x+y+z (3 0 (4) 8
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83. The directional derivative of f(x, y, £} =2x? + 3y? + 2? at the point (2,1, 3) in
the direction of the vector a=i+2j-2k is |

flowzy=2x°+3y? +22 ® g (2,1,3) w uRkw a-—t+2_,| -2k % Rwm ¥
TRt AR wm

(1) -;- . - 22 (3) % (4) :_];

84. Ifuand v are scalars and a and b are vectors, then which of the following is not
correct?

Muyw@ovRonfmmaw pbaRke §, ot P & 3 ¥1 swwm R?
(1) grad (wv)=u grad v+ v grad u | |

(2) grad (ua)=u div a +a- gred u

(3) div (axb)=b-curl a-a-curl b

[4) curl (axb)=a div b-b div a

88. Which of the following ntatem:ntu is correct for Green’s theorem for vector
calculus?

(1) Transformation is between double integrals and line integrals
(2) Transformation is between volume integrals and surface integrals
(3) Transformation is between surface integrals and line integrals
(4) Transformation is between volume integrals and line integrals

(328) o7 (P.T.0.)
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wien oRwer # R WY & Rl B § B-m v ww R
(1) T et @ tw wwet & e s 8

(2) W wEE T W gl % W g

(3) wwae el @ Yuw waeel & e wgie R

[4) s Tt @ Mo wwwel & @9 s d

86. IfF =x?y% + yjand the curve cis arc of the curve y* =4x from (0, 0) to (4, 4) in
x -y plane and r = xi + yj, the value of ch-dr is

TR [ Fodr W O9H, AR Fex®yli+y @ % ¢, x-y @ W y? =4x W
(0,0) & (4,4) ¥ 91 ¥, @t ¥ |
(1) 0 (2) 256 (3) 248 (4) 264

87. If S is any closed surface enclosing volume V and F = xi + yj+ 2zk, then the

value of [[ F.n dS using Gauss theorem will be

qﬁp-n+w+2zkmsmmtahvmiﬂm&amt a
”Fndsanmﬂm

(1) v {2) 4V - . (3} 8V (4) 16V

. 2
88. Differential equation x? %x-g + x% +({x2-n?)y =0 is known as
(1) Legendre equation (2) Bessel equation
{3) Hypergeometric equation (4) Laguerre equation
(328) | | 28
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A G x’%+x%;—1x’—n’]y=0ﬁﬁﬁ A frm m | o s R7

{1} ¥R TR (@) *HS wlEm
(3} frmid axftwo (4) gt Fdtw

89. The nth derivative of (x-1)* with respect to x is

(x-1}* W x & GG nA FEFeA B
{1) nx (2} n(x-1}) (3) nl 4 n

90. For Legendre polynomial P, the value of Py (1) is equal to
W ww P, & R P (1) W AR W

(1) n{n+1) (2} %n{n-l-l]
| n
(3) El*ﬂ]lﬂ**ll | {4) g

91, (1-2xz+2%)Y2= ¥ 2P, (x) is known as
(1) generating ﬁm:;:m for Legendre polynomial
(2) Rodrigue funnﬁh for Legendre polynomial
(3) generating function fur' Besse! polynomial

(4) recurrence formula for Bessel polynomial

(338 | 29 " (PT.0)
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(1-2xz+3%) 72 = $ 2P, (x) W few Tm & wer wam @7

(1) R W & R . e

(2) oy Wy & R TR ¥
(3) WE Wt & fm wwE wee

(4) ¥om wez & fag amda g

Recurrence formula for Legendre function is
HA} wom & g wrerla qm #

tl] H.F. “2“'1] .‘I:.F“_,l '—tﬂ“llp -2
@) nP, =(2n-1)P,_, -(n-1)P,_,
3) NP, =nP,., -(n-1}P,_,

) nPy =nxP, , ~(n-1)P,_,

The value of Legendre polynomial Py(-x} is

. W W Py (- x) W AR R

(338}

1aa_ | 1 j
(1 -z (23 -1) {2) Elax’—u

(3) %114 ax?) (4) 3x% -1
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d 1
(3) '&;Ju """i (Ja-1 =41

(328}
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Which of the following identities is not correct for Bessel function?
e e & R fo 3 W w47
d

(1) E[x-l n)==X""d

@ L d)=xd,

(@) i[mhwﬂu

.Th:valmufaeueifuncﬁon.}l{x]iubm;dtn
2

WO T Jy (x) W AR WM

2 | |
{1 F{-“‘“‘-ﬁn x) (2) -?i-(;-‘iﬂf -mx] |
xx\ x . ax| x
(3) Em‘mx @ %m#

Hypergeometric function ¥ (a,p; v; x) is defined as
s R F(a,B;y; x) em w0 & qfoorfm &7

(), (B), &’ | op X
W tu (1), 11 | @) .g“-f“r‘r“
(), (B), x° o & (2), B
@ | 3 et
31
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o7.

(328)

Radiuadmmm-bfhmeﬁcmiﬂia
sfnfnim jaem & aftwo 6 i}
1 | 1 3
2 = =
(1) 3 (2) 2 3) 1 [_] 2
If functions f, =1and f, = x are orthogonal on intervai (-1, 1), then the function
fa =1+ Ax+ Bx® will be orthogonal on both f, and f, if
(1) A=Oand B =1 2) A=0 and B=-3

(3) A=-3and B=0 (4 A=land B=0

R TR f,=1 W fy=x W@ (-1,1) W Twdi ¥ @ wew
f3=1+Ax+Bx®, f| W f, 3 @ wawemg g, W

(1) A=0 @ .B =1 (2) A=O@ B=-3
3) A=-3 T B=0 4 A=1® B=0

For the Strum-Liouville problem y"+iy =0, y{(0)+y'{0)=0, y(1)+¥'(1)=0,
which of the following statements is not correct?

(1) When A =0, it has no eigenfunction
(2) When i =-k?, then eigenfunction e™*°
(3) When A = k?, then eigehﬁmcﬁnn B, (sin nxx - nx cosa nnx)

{4} When A =k?, then eigenfunction e*

32
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-y wwe y" v Ay =0, ytﬂl+y[0] 0, y(1)+y'(1}=0 % form Frfirfrm
i ¥ -0 wuT o T X7

(1) n:.:a,irmw@awaﬂﬂm

(2) T A=-k?, @ A1 SE e * BW

(3) ¥ A =k3, M T VR B, (sinnxx - nx cos nxx) WM
(4) W A =k?, M [T TH e B |

The interval in which function f{x)=cosmx; m =0, 1, --- forms an orthogonal
set of functions is :

a4 A e SR B, B f(x)=cosmx; m=0,],..- 7% TEAHIVIY SEAT W

wel wEn ko
(1) (0,7) (2) [n.g-} @) (=% (4 (0,21)

© Which of the I'o]luwlng is the correct ﬁlue of Bessel function in the integral

form?
fer A 2 B neen AT W W vE Tr Pefn w2

(1) Jﬂ[x)=i Ecm[xainﬂ]d&
(2) J,[x)-— [ sin (xcosB)de
(3) Jo(x)= [ cos{xsin9)de

(4} Jo(x)= [} sin (x cos8) a6

33 {P.T.0.)
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102. If Laplace transform of f (t) = ¢ (&), then anint:c_trnnl-io:m-ofc"f_(at]ia equal

:; W (1) W 0T g (1) = () ¥, T ¥ f (at) W W
i 0 ()
@ +(2:2) @ o{222)

103, If L{tcosat) denotes ﬂ# Laplace transform of tcosa, then the value of
L{tcoa at] is equal to -

X L{tcomat) W tcosat W S ziewiH frefm wm t M L(tcosat) ®
LIl .

- ol ed _ 3
@ &-2 5 5 -a (4 2 -0

5-4a s$+a ' [32 4-4;;,::']:"l (.‘l _a’-l‘]ﬂ

104. If a function f(t) ia defined as
I T TR F(¢) W AR W TR TR

05t<2
Atk {1 2<t<4
then value of L[ f ()] is equal to
o v dema Ziawld W o B
1-e¥ lee
1 o :
- s{l+e%) 2 s{l+e %)
1-e™ % 1+ e®
J) —— |
®) s(l+e ) | | 3(1+e®)
(338) 34
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108. - Let « be a cofinite topology on a set X. Also, if t is discrete, then
(1) X is infinite -
(2) X is non-finite countable
(3) X is finite
(4) None of the above
e 6 ¢ W X W TE WE-vRRe oo &) vl SR aR o o R R, @

(1) X safdie 2 (@) X -qRfm worta R
(3) X vhfm t | (4) 370w ¥ d wif

 106. Let f: R R be continuous and f(q)=0, YgeQ. Then for all xR f{x)=
(1) 0 |

(3} ¢, where c is an irrational number

3 1

(4) 2I |

a5 f: R REM A G f(q)=0, vgeQ, @ W xeR f(x)=F fm
(1) Q |

(2) ¢, W ¢ TF T wEw R

(3) 1

4) 2

(328) - 35 | (P.T.O.)
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107.

108.

(328

it:tAbemyaubmt of discrete topological space X. Then the derived set A’ of A

1 X |  (2) empty

(3) a proper aubset of X (4) A

A 6 A, ow e T X W oow svegeR b R A W epow wyem A R
(1) X

(3) Tees

3) X W & Fyfva Taqew
4) A

Letl, 1, t, be respectively, the usual, lower limit and upper Hmit to R.
Then which of the following is true? REESER

(1) =, <1,
@) t;cv,
3 t, cU
(4) Ucty,andUct,

w6, U, v, v, R W &M amw, feam dm T 3w o oareh Sfaf 3 @)
Pt & # wh-m e 47 "

(1) 1, cx, : @) t,ct,

@ r, cU . [4)Uc:t,'ll.'l'U:t"
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109. Let f: X - Y be an arbitrary function and (X, t) be an arbitrary topological
space. Then f: (X,t)— (¥, t') is continuous if -

(1) ¢' is discrete topology |

(2) t' is an indiscrete topology

(3) 7' is arbitrary topology

(4) 1’ is co-countable topology

o, Fi XY @ TR TR W@ (X, 1) TS IREE wifviw we b @
fi(X, 1) (Y, ¢) o @, AR

(1) « Rfs vl o 2) v % -fifw wiRdfy w

() + s wfefy = (4) v WE-TvFE wfRR ®

110. Let U and 1, be the usual and lower limit topology on R respectively, and
f :R— R be a map such that for all xe R .

¥ if x£1
x+2 if x>1

fine]

Then which of the following is true?
(1} f is U -U continuous

(2} f is not t, -, continuous

(3) f is not U -U continuous

(4) Both {1} and (2} are correct

(328) 37 - {P.T.0.)
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mﬁ,uﬁ:,,ﬂmm=mmﬁﬂmmmmvmf R-R
ww O wetaw & R oem ot xe R & o

x if xs1
“x}-{x+2 if x>1

o Freafofem 4 @ ¥9-m v 27
(1) f,U-U Tum B

@) fim-v §m

(3) f,U-U v R

(4) (1) @@ (3) ot =g §

111. Ris
(1) locally compact (2) totally bounded
(3) sequentially compact. I[4] None of the above
RY
(1) A ¥ 3§ gew (2) im: e

(3) Fmywive yawa (4) Toie & QW

112. A metric space is compact if and only if it is
(1) bounded (2) totally bounded and complete
(3) complete . (4) compact

(328) 38
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vs il we gaen g ¥, 9 o baw R o w
(1) ez '
(2) . vfeg o el

(3) wopet

(4) gowa

Lettbetheclmmnmnngafﬂ.ﬁandaﬂnpenmtcwalanf&wfnrm
(g, =), qeQ..Then z is

(1) not a topology

(2) a topology

(3) base for lower limit topology
(4) base for upper limit topology

e 6, + T o R, ﬁaﬂg¢mﬂ(q,m],qe0#wqﬂmwﬂa
fimre?

(1) o wieafy = -

2) @ SRR

(3) Frem dtar awht Wi = amiR
(4) JerR o Tl Wiy W sem

39 | (P.T.0.)
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114, Let(X, t)be a discrete topalogical space. Then which of the following is true?
{1} All subsets of X are dense |
{2] All proper subacts of X are dense
(3] Only X is dense |
{4) No dense subset of X exists
| mﬁchlwwm:mttﬁﬁMi%m-mMM?
(1) X % ¥t Sveyem ww §
(2) X % aft wyfeer I9-ugem wov ¥
@) ¥ X @ v} -
4 xhh‘tmm-mmaimmg

118. The topology generated by all closed intervals of length one on R is
{1) cofinite ‘ |
(2} discrete
(3) indiscrets
(4] Neither discrete nor indiscrete
Rmmmwmiﬁuarﬁm'mm“t
(1) w8-akfm |
() fafiren
(3) R-fifrws
(4) 7 & faitws 3 7 @ R-RAfw

az8 o 40
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117,

118.

119.

(338
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lctthatlut_e'-pnintuet. Thmthcnumbernﬁtnpnlcéicannlfia
mﬁxmrﬂ:ﬁamm%aﬁxmaﬁMHﬁﬁmm
(1) 3 (2) 8 (3} 29 @ 17

The topology generated by the metric d{x y)=|x-y|, xyeRon Ris

(1) co-countable topology (2) discrete topology

(3) usual topology " {4) upper Limit topology
R W W d (x y)=Ix-yl, xyeR W Jou dfeefa &

(1) we-Topfy wfeud (o) Tt R

(3) v wfeuf | (4) Jerr dvn el Wi

The closure of a subset of a metric space is the set of points whose distance
from set is .

{1y 1 {2} ©

{3} O * (4) greater than 1
w Tt ToE % IU-TEeE & A WY = e § 3 g foeh g8 arem A R
(1) 1 (2) ® (3 0 (4) 1 q e

Every subspace of a second countable space is
(1} co-countable space (2) discrete space
(3) second countable space (4) indiscrete space

41 P.T.0)
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130.

121.

123.

(328)

mﬁmmmusﬂmm-mt

(1) Ww-mrfi woe - | (2) ﬂﬁ!sm

(3) fidfr ol v - (4 -Rfers wm

Let (X, <} be & topological space. Then

(1) ext(X)=4 » 2) ext(X)=X

(3) ext(X)=9 {4) None nf'thc*above
w6, (X, 1) @ wiftufie wmer §, o

(1) ext(X)=4 - (2) ext(X)=X

13) ext (X)=¢ (4) S § ¥ ¥ ff
Tﬁnuutuﬂandamnntumted.utuif

(1) A=(2,3)and B =(3, 4) (2) A=(3,4) and B =[4, 5)
@) A=(23)and B=(4,5) (4) A=(2,3)and B=(34)
% S A B 7u% wger Tl & oR |

(1) A=(2,3) ™ B =(34) (@) A=(3,4}® B=[4,5)
(B} A=(2,3) W B =(4,5) ) A=(2,3) W B=(34)

Which of the following regarding separability is correct?
(1) Every second countable space is not separable

{2) Every separable space is Lindelof space

(3) Separability is not a hereditary pmperty

(4) Every Lindelof space is separable |

42
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yawcolen % fwm § 5 § @ W9-m oW W X7
(1) vars Ref el e quwetr T 2
(2) Yo guwofa e fers e R

|3)qqmtﬂtmmmiﬁmw=qﬂt
(4) T fodens Tuw guwRoia @

Which of the following is correct in a topological apacc?‘
{1} Union of any number of open sets is not open

(2} Intersection of any finite number of open sets is open
{3) Union of any number of closed sets is closed

(4) Intcraacﬁqn of any number of closed sets is not closed
wifRve woe % v § B d 3 W-m v T R

(1) Rt o o & gel wgEAEl WA g T R

(2) Tt ot vfifm Ton & @ wyeml W YRz gon

(3) fwmdt ot e o W agERl W oAEeE WE R

(@) R R TE § W age W wiege W T R

let X be an infinite set and t be a tnpolﬂgr on X such that ever_v infinite subset
of X is closed. Then « is |

(1) indiscrete (2) discrete
(3) neither discrete nor indiscrete  (4) cofinite

43 {(P.T.0.)
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138,

126.

(328}

o i, xmm&ﬁmmuz,xmtﬂmﬁwmthxwm
saftfem wqe wg R A 1 R

(1) I-Tfern

(2) fafe

(3) 7 @ RAffw d T & f-Rfves
(4) wEg

If the mapping f and f~' are continuous maps, then f is called

~ {1) open " (2} bicontinuous
(3) homomarphiam (4) closed
R AR f o £ don ol €, W £ owwenm 4

(1) = (2) sfdwm '(alﬁn'!ﬁm (4 W

’ll.‘ehidbcia subset of a metric space X such that there exists no limit pqmtofA
naAis

(1) open (2) closed (3) not open (4)" not closed

mﬁ:,xﬁwmmxw-wmim-ﬂm!ﬁatmhﬁmﬁ
AR T A AR -

(1) gem @ % @ g 4
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127.

128.

Which of the following topological spaces is compact?

(1) Cofinite topological space

(2) Infinite set with discrete topology

(3) Usual topological space

(4) R? with usual topology

Prerforfis # 3 W-m Wit ww gee 47
(1) Te-uftfm wiftaRes R | |

(2) fafaes oferfr-we i ey

(3) T S e

(4) we Wikl Too-uE. R

Which of the following is incorrect?

(1} Every metric space is Hausdorfl space

(2) In a Ty-space, every singleton subset is closed
(3) Every finite T)-space is discrete

15P/217/30 Set No. 1

(4} X is Hausdorff if every convergent sequence in X has a unique limit

frafafon # @ Sh-w v e ¥7

(1) Y% i T wieed e } |

(2) T-v@ §, Wi A J-Tg= WY o }
(3) Wi win 7,-wqw faies o R

(4) x tamd &, TR x § % Afwrd sgww T e dmn amen &

45
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129.

130,

(228)

Which of the fellowing is not a first countable lpwue?-

(1) A metric space (2) Discrete topological space
(3) Second countable space (4) R with cofinite topology
froffer § & W-m o yon e w47

(1) & N T (2} i iy oeer

(3} i orim wm | (4) we-vhfim wfom-wm R

Which of the following is Innt & base for the usual topnlomcal space?

(1) Class of closed intervals {a,b], a< b and @ and b are rational

(2) Class of closed intervals|a, b], a < b and a is rational and b is irrational
(3) class of open intervals with reals as end points

(4) class of open intervals with rationals as end points

Frefafes % A #-w s wiftefes = w1 oF s T &7

(1) ¥ 7 W F [a,b], a<b @ g T b AEw ¥ |

(2) ¥ 3w0E W W [a,b], a<h @ a M ¥ W0 b owibw &
{aywamEﬁwuﬁmhimuﬁﬂ&gﬂtnﬁ |
mqmmwﬂmwfmﬁm%maﬁwﬁvﬂ#mi

46
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131. The number of independent components of Christoffel symbeol of first kind for a
thrne-d:menmnal space cannot excced

™ A-finfa we & g yon yer f frede Wi % @ sEEl @ wmn
— 4 aftps T B T -

(1) 27 (2) 18 (3 2 4) 3

133, The set S={(x, v, 2)eR°: y? =4x,2=2) represents a

{1} parabola (2) cylinder {3) plane (4) empty set
WS S={(x y z)e R*: y? =4x,z=2) T sRffter = &7

(1} s (2) ferchom (3) woOEr (4) Re wqeg

133. lfdleplancax+by+cz-t}cuuthemne.q;+yz+zx=ﬂinpcrpcndicularlincﬁ.
then .

IR U ax+ by +c2=0 T xy+yz+2c=0 W Afrern ten # wea {, @
(1) a+b+c=0  {2) a+b+e=1
11 ' 5.9

@) 47 4==0 oS4

1
+-=1
¢ a b ¢

134, The locus of the point ofmtcmcﬂnnol’th:ec mutually perpcndmulartangem
planes to a paraboloid is

(1) plane {2) sphere | {3) straight line (4) ellipsoid

7 wen sfiers @il o & Waew w g w sl =@ €, am ?
(1) R (2) Tren (3] AR (4) Sdge
(328) 47 (P.T.0)

»
collegedu nia
o - India’s largest Student Review Platform

—



15P/217 /30 Set No. 1

135.

The value of T is

ry 1 %A % | |
L % 1 2g @ 29 @y 2ioglg)
W = =5 @)~ =5 8 =5 5]

136.

137.

138.

The Gaussian curvature at any point on a right circular cylinder of radius a is
e o T o TR Thw Reiew & fmh Wt il ® MR wem e 4

) 0 @ L B 1

Which of the following curves cannot be a geodesic of a right circular cylinder?

(1) Circle (2) Ellipae (3) Straight line (4) Helix
et & 3 d9-w = o e Thw Aol w1 sl T B w7
(1) 70 (2 W (3) wREn {4) gr:an

Which of the following curve y is not regular?
frfif & % whv-mr wr o Pl o 47

(1) y(e)=(t 3 (2) y(t)=(t €213

(3) y(t)=(cost, sin ¢t) | (4) y(t)=(23¢%
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139, The number of confocal conicoids to a given ellipsoid, passing through a given

point is

w Ry g g & el oo Re g g @ e 9@ winst @ gen
wdt }

(1) 3 (2) 4 {3} 2 (4) 6

140. A space curve is helix if and only if at each point its

1
Torsion .

(1) Curvature = Torsion (2) Curvature «

(3) Curvature + Torsion = Constant (4) Torsion =0
T Tl W FEen g d, R @ dEw AR v feg ™ T

(1) TR = T 2) T = —
| u
(3) ¥ + ¥H = fBr 4) %=1 =0

141. A space curve lies on the surface of a sphere if and only if
T THR O ©F M 6 e W gm R, IR i e R

p. d . d
(1} S+ (p'a)=0 (2) §+£{p'c}=o
d ., | '
@ L+ Zipon)=0 (4 =+ 2 (') <0
(328) 49 (P.T.0.)
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142. The condition tha.tt.‘lmlin&-::mhﬂmﬁm tnuchmeannin-f_el-um:ﬁ-ia
Tan %=A+che ¥ T *::=1+aconﬂ # wy w6 0 8

{1) A=1, B=e (2) A=e B=1
(3) (A+e)? +B? =1 ' (4) {A-e)? + B? “l

143. lfAisatenmroflype(!,ilnnd'ﬂieinnerpmductofdwithsumcqﬁantityﬂiaa
tensor of type (2,3} then B will be a tensor of type

ﬂf&An,-z)mmuﬂmtiAﬁaﬁhmﬂﬂmijaim(aa]m
+ R ®, ® B fw wew ® 3w wm?

(1) (0,0} (2) (22} 3). (L1) (4) (3,35)
144. 1f the plane ax + 12y - 62 =17 touches the conicoid 3x? -6y® + 92" +17 =0, then
the value of a is

o W ax+ 12y -63 =17 MW 3x° -6y +92% +17=0 M T F@ R, M a
Lo c .

(1) 1 2) 2 33 (4) 4

145. The number of normals can be drawn from a given point to a pa.rabululd
ax? + by® = 2z Is at most

TR 6 TN WA ax? + by =2z & el Ry o ey @ 3 it w wd
t, S 5 wifteem drft ¥ |

(1) 5 (2) 6 (3} 4 - @3

(328 50
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146. The general equation of the cone of second degree passing through coordinate
axes is |

i B % ¥ 70 wigew e ¥ dw TR W AP e

(1} fz+gmx+hy=0

2) ax® +by* +c2® =0

(3) ax’ + by? + 2 + fyz+ gax + hxy =0

(4) ax® + byz=0

| 147. A torusis a surface of revolution obtained b}.;revo]v-ingaci:-cle of radius b about

a line at distance g from the centre of the circle (a > b). Then the total curvature
of the torus, thus obtained, is

mqmwiapb]ﬁ‘uqnmwbm'!ﬂvﬂﬂﬁ@ﬁ#mmm
M W TR T THeEeR f pa ) '

{1} 4xab {2) 4xa’ (3) 4nb? . 40

148. If x;, x; are respectively principal curvatures at a point of a surface, then the
Gaussian curvature of the surface at that point is given by

R« x, T Tl T ¥ v g W oge w4, B oh g W T @
Mk TR W WER W 6 At 3

(1) %%, 2) '-‘!%1 (3} Kk, + %, (4) Jx; + x,

(328) : | 51 (P.T.0.)
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149. If ¢, ::;, are respectively principal curvatures at a point of a surface, then the
normal curvature of the surface at that point along a direction, which makes

equal angle with the principal directions, is given by
a® «, x, 0 Feh T & o g W T Sl €, @ @ g W am A
W W geR Rt ¥ T owee B owe et fm d oW R Tm oo

3
(1) %3 @) B2 (3) %, + %3 ) i, + %
x“. : | .
150. htangentplanemth::llipmid—i+yb—=+-c—=-=lmtaﬂwmurdinattmam
a
points A, B and C respectively. Then the locus of the centroid of the triangle
ABC is '

, ah g _
WF+%+?-1ﬁmmmmmmza,amcﬁqﬁ1m
wrgen ot @ frem b @ fgw ABC % ¥R W fegoa ¥

a? p? o3 - ad pi o '

(1] *x—,-+;-5+z—,-=1 {2 i‘-+y°+z’=g

x.‘i 2 zﬂ xﬁ 2

(3) F"F%ﬂ}:_‘zl . (4) F+§?+;-,_.—=9
R

52 . D /5{338}—3000
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wvafqat & fay frdw

(mgﬁaw%nmw-wwmm-w%ﬁqﬂmmﬁﬁﬂmmm-wﬁzﬂﬁﬂﬁﬁﬁ)

1. mgﬁmﬁaﬁ%mﬁﬁz#m%’fhﬁﬁﬁmﬁm
g2 T R gfRe 93 e
- mﬁﬁg’?ﬁ mﬁwwﬁmmw-ﬁﬂmﬂhv@mﬁ

2. ﬁmmﬂmmﬁw—wﬁwﬁﬁﬁﬁmmm#ﬁwmmqﬂﬁwm

I TP AT R o &) @y @ shr
peh L iaaih, E ?ﬂﬁwﬂrmm—wmmmmm—

10. miﬁ?@iﬁwﬂmﬂﬁﬁmmmmmtlm‘amfﬂimmmm#m

11. wmﬁ%%ﬁm-mtwtwmwwaﬁmwmmaﬂl
12. W& ¥ 35w Fa@ SoyRoanms IO-9Y T a7 ¥ W omw ¥
13. wﬁmmmﬁwﬁwﬂmmﬁwaﬁaﬁmﬂﬁ#ﬁn

14, A ®E saefi ohteyr
| ﬁﬁﬁmﬁwmmt?ﬁﬂmmﬁﬂﬁnﬁmfﬂﬂ,wﬁ
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