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i5P/217/30 Set No. 1

No. of Questions /w1 ¥ o : 150
Tme /WY : 2% Hours /992 Full Marks/qoH : 450

Note : (1) Arhemptasmanyqucsﬁomaaynum Each question carrics 3 marks. .
One mark will be deducted for each incorrect answer. Zero mark will be
awarded for each unattempted queation, -
mﬂﬁmmmmﬁlﬁHmawmtlm
mmtmmmmmlﬁEWmmmm
|

(2) I more than one alternative anewers sccm to be approximate to the
correct answer, choose the closest one.

wﬂmmmwmtﬁmmﬁ,ﬁmmm
{

1. Let Z denote the set of integers. Which of the following operations onZgnrca a
group?
m&wﬂ#mmzﬂﬁmtlﬁqﬁlﬁnﬁﬁﬁmm%zwqg |

(1) asb=ab _ @) a*b:’a—h
(3) asb=a+b-ab 4) arb=a+b+l
where a, be Z.

¥l a,bel.

(228) - 1 | (P.T.0.)
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8.

(328)

A cyclic group having only one generator can have at most

(I) 3 elements  {2) 4 elements (3). 2 elements {4} 1 element
T T W A WY U ¥ sfeem @ we & |
(1) 3 ¥nm (2) 4 um (3) 2 s (4) 1| @@

'I'héq;:lic_gmup[l,ﬂ wheruthﬁe utnl'-nﬂ’inﬁ:acra. has

{1} only one generator | (2) two generators
@) many gmerators (4) no generator
VR A (2 +) W Z W e g, §

(1) W v . @

(3) wf ¥ (4 W www

if a,b are any two elements of a group (G, «} such that o({ab™')=10, then
o{b3ab) is equal to | ‘

A T (G0) % a6 W A v § 6 o(ab ) =10, B 0 (b 7ab) w4
(1) 30 {2) 20 @10 45
{Ih:;‘b;:r:bg?:elemmtanfanﬁbeﬁanmupﬂuchthataia)-mando{bJ:n.
‘ﬂftmmﬁ,bﬁi.'ﬁMfﬁalal-mma(b}%n,!ﬁ'a{m]ﬁ
(1) max {m,n) . (2) min{m,n)

(3) gc.d. {m,n) . (4 Lem {m, n)
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Let (G +) be a group. Which of the following is not a subgroup of G?
(1) {xeG: ax=xa}, where @ iéaﬁxedelement of G

(2) {x€G: xH = Hx}, where H is a subgroup of G

(3) { xeG: x* =e}, where e is the identity of G

(4) {xeG: xeH, or x& H;}, where H,, H, are subgroups of G

¥ 5 (G .) @ qu &) Pt € A ¢ W W ompy o A7

() {xeG:ax=xa}, T G W a & Fa swm R

(328)

(2) {x€G: xH =Hx)}, Tl G W H W 30 §
(3) {xeG: x* =)}, W& G ¥ & WawE ¥
4) {x€G: xe H or xeH,), ™ H, H,;, G % 33 §

In the field {a+by2:a,beQ} with addition and multiplication, the
multiplicative inverse of 5- 342 is -

W AR R % WY BN (a4 V26 beQ) § 5-3V2 T AR whww

3 ' |
(1) -+ f (2) 5+3v2 (3 ---J' (4) E*ﬁ‘r

If the two operations ‘+” and ‘o' are defined on the set Z of integers by
a*b=a+b-1and ach=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

3 (P.T.O.)
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g e & wew 2 ) 2 dwad ¢+ 3R 0, asb=a+b-1 W
aob=a +b-ab g Tonfa w, 'd[{z,tultﬂ,ﬂi

(1) el s 3w
(2) FURFRR TR Ten
(3) wiFri weeww % o ey sy A
(4) &=
9. The set { 515,25 35} forms a group under multiplication modulo 40, The
inverse of 35 is |
FWA { 5,15,25,35) oW TigEl 40 % ey ww qu s 4) 35w wfeim d
(1) 35 (2) 25 @ 15 @ 5

10. lnthemihixring'
H:tltl={[: _:]:_a.b.qd-il}
o0
the mam[n 1] is a

(1) left divisor of zero but is not right divisor of zero
(2) right divisor of zero but is net left divisor of zero
(3) neither left divisor of zero nor nght di'lmur of zero
(4) Both left divisor of zero and right divisor of zero

(328) 4



11.

13.

(328)
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azmww'uztx]={[‘; z] a.bc,den}ﬁ a:rqs[o 0]!@
(uam#ﬁwmtmmﬁ:ﬁwm?ﬂ
{z}mxﬁwm%m_mwﬁwmqﬁ

(3) 7 AW YA F 9F I I I I H oAF
(4]Emimmq‘l=ﬁ¥ﬁmm

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

o f(x)=2x" +4x? +3x+2 T -9'[1]=2_xa+x2+4, aﬁ f[x’r
glx)eZg|x]), A f(x)g(x) ¥

(1) 4x®+2x* +3x+3 2) 4x° +3x? +2x+3

(3) 4x% +2x5 + f-i,t:1L +2x% +3x+2 (4) 4x% +3x? +3x+2

If H and K are normal subgroups of a group G with K as a subgroup of H, then
MEWCHFHIM K WA IWT & 3R w K oF Iy, &

G G".‘K []_.... E@_ 13' G:E‘.f.{{ 4 G G

W g*ax K K/H GIK H GJX

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) HnNN is normal subgroup of G
5 ' (P.T.0.)
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14-

18.

W G & H 0% T T N TF TERFY IO o, M
(1) G¥ HUN T Yame 39 &

(2) G % HN T% Swmra Iy §

(3) H W1 HAN 7% vamr 3oy ¥

(4) G® HAN @ Yamra 3979 §

Which of the following is tme?

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

(2) The normalyzer in Gof 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 Sylow p-subgroup of a finite group has order a power of p
i § 3 * W 47 o

(1) ¥% W oW W TS p-Wy T W p-Fuy #
1z}a#mﬂmaimﬂHGwmammt

{3) s W Wi p tmtﬂfmrmm#ﬂﬁ%t

(4) TR 0 W TR I p-IY B VR p oW o R

Which of the following atatements is not true?

(1) Thepohmommlnng?[x]isaﬂeld HFuaﬁeld

{2) Every fleld is an integral domain

(3} Every finite integral domain is a field

{4) If R is an integral domain, then R|x] is alsoc an integral domain

6
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17,
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Froffe woll § & o g k-
{uaﬁtf‘mht,a’tmmﬂx]méﬂt
czlﬁmhwmmt

(3) Y% whftm yoldr wiw v &

(4) T R w qulflT gim ¥, @ R[x) ¥t vw gotd wim d

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, ~ W,] can be |

{1) OQor 7 [2]301'4 (3) 1or2 {4) 2 or3
w1 T R R v % W, W, 38D Il € % dim W, -3, dim W, = 4
W 4cdim (W, + Wy)< 7. N dim (W, AW,) B W }

(1) 0w 7 @34 - @12 4 233

Ife ={x, x;),B =3, y) are two vectors in R?, then which of the following can
be inner product for R¥?

R R? ¥ a=(x, xah B =1, ¥5) B wRm #, a’lﬁnﬁﬁaﬁﬁmn“mm
oA W e A7

(D) (a/B) = Xy +3xy, + 23, + Sxzy,

(2) (a/B)= -'*712 ‘le!-h - 230 + 4
3) (a/B)=2xp +5x3y,
(4) (a/B) = xy; -2y, -~ 2x., + 4x,y;

7 . . TO)
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18.

19.

21.

(328)

The coordinates of the point (5, 6,7} of R? (with standard basis) with respect to
the ordered basis {(1,0,0),(110), (1, L1} are given by

7 AR % @ R® ¥ firg (5,6,7) % W@ AR {1,0,0),(L10), {1.1,1:} &
g fréws §

(1) (-L7-1) 2 {7,-1,-1) (3) (1813,7) @ -L-L7)

LetT,U betwnbperatars onR?. In whichloi‘thc following TU = 0 butUT # 0 ?
a1 6 R? W@ s 7,0 ) P § 3 Rt TU-=0 R UT 20 7
(1) T %3) =(%,0), U (%, x3)=(0, x;) '

(2) T(x, %)= (%0 %), U {2, Xah =2 ~ X2 X3 — %)

(3 T(x, Xah=(x; =~ %3, X3 - %), U (%), X3} ={x3. X3}

{4} T{x, x3)={0,0), U (%, x3) =[x, X3

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

AR T ow tHew v o wRm wwit v @ = vt W m R e dimV =4,
dim W =5, Nullity T =1, ﬁ'lTlﬁ'lﬁﬁ!

m 1 @3 @) 4 @ 5

Ifmaninnerprudmtapmcu,ﬂar:twuvectnmsuchth‘ntlla|| =2,§|B{|=3 and
flo. +p || =5, then [la -B |} is equal to

R et wm o pm wi & o, p D W wRwm ¥ B jo=2 pll=3 W
lla+B1l=5, M o -p | wow }

| (1) 0 2 1 (3) V10 - 4 A2
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If x,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 A

R el arofm R TR @R d o A tﬂ-aﬁw g 5 f|a+ﬁ}|=5.
le-Bl1=3, D (a/p} wrR & - |

) 2 2 4 3) 8 @ lz?_
Let ﬂ=[l,0,1hﬂr={0._1,—2] and 'f::{-l,-l,ﬂ], i f[-a}=l:f[ﬂ'l=-'1 and
S(y)=3, then f(a,b, c)is equal to -

TR o =(10,1), p={0L-2) M y=(-1,-1,0) W f(a)=1,7(§)=-1 T
F(y)=3, ® f(a, b c) wm _

(1} a-b+3c (2} 2a-b-2¢ (3) 3a-b+c {4} 4a - 7b-3c
where f is a linear functional on R3. |
el £, R* m = aw w4

The rank and nullity of the linear -transfnrm_aticn T:RP >R defined by
T (X Xg, X3) = (% ~ X3 +2X5, 22, + X,, — X, —2x; +2x,) are respectively

T(xl,x,,xaj-ixl-x2+2x3,2.x1+x2,-x,—2x,+2x3] ¥ o Mo

. ¥R T:R° 5 R # 2R o = o

{328)

0,3 (2 3,0 @12 4 2,1
Let W,, W, be two subspaces of a vector space V. Then the smallest subspace of
V containing W, and W, is

TR wRe WV E w,w, @ e oW, ok w, #oawha wa
TN @ B A 4

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

9 (P.T.O.j
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a7.

29.

(328)

If v and W are vector spaces over the field F,'dimli'=dimw'=nand T is
non-singular linear transformation from V inte W, then rank T is equal to

af freht 8 F ® v st w oftm @R ¥, dmV =dimW=n T VA W R T
w frafim Yew v B, @ wie T oww d .

(Y n (2 <n (3) 1 | | 4y 0

Which of the fol}owmg sequences is not bounded?
Prfirfen sl & A W aifie T 47 |

I (-1, (2) {H*'“ﬂ}
- n =l

v 11, 1)°
(3) [[l.'i’;) }“-1 . (4’ {1+§+§+'"+;}"'1
lt‘afunctinn_f:R-:-liamntinunuaandf‘.i+yj=f[x;+f(y] vx, y € R, then
f(x)is '

;& T wR SRR FA Y ML (cryb=f )+ F W) YRy R E W S(x)

W Lre @R @ e @ x*f (1)

A function f:|0,3 |= R is defined by
™ wH 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 ofonfvs ¥ ot we ;s T8 4, [0, 3] # feat 6 wemn R

3 @2 @ 4 O

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

TR f:la,b]>R ¥R g:lab]>R T @ A O & |

flx)=g'(x), vxe[a,b], 3l ;' st g wm: fagm W ST Weii
w0 i, c_'lilf 'ﬂ'ﬂ’ﬂﬁ* AR f, a (f-gitx), Vxela, b), &

() ¢ (2) ex (3) ex? (4) ox®

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

WWWI:R4RQNMtWVx>a>O,mmﬁ
® wgr wwm A Ifix)I<A [f"(x)|<B, & A 3 B == ¥ =
S'(x), [7{x} o1 f(x) % vm @ fefn omwen wefile =@t T, @ visaso,
& R | f£(x)] Preaferies @ o

(1) 2VAE (2) VAB (3) %\M—B @) i«'ﬁ
'yﬂ.z-’f“ is
Jou 535
[ 1 @ 2 @3 3 @) 4
11 ' P10}
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a3, 1f a function f : (0,1} R isdefined by f(x) =2 when ﬁ—1<x<-1;mdriua
positive intég‘er, then ]:f{x]dx is

R @ FR f:[0,1]> R, f(;g;drx; o L cx<l ol r wE wEE

r+l r

§, g whofm &, @ [ f(x)dx | |

n :ﬁl | n n?
Mz 2 < B3 3 @ 5

34. [ x™(1-x)"cx exists if

]:x'“[l-x]"dx s § v ¥ o
{1} m>=-} n<~1 (@ m<-L n<-1
@) m>-L n>-1 4 m-c-:], n>-1

as. Iy =[1ug'[ X+ .J(l-r x? and In is a positive integer, then (Y., 2) (0 I8
R y =[log (x+ (1 + 22} T n @ w0 W, W (420 !
(1) ~n(Ynliy (2 R{¥s)(0) (3) n® (¥n)im @ -n? (¥a)io)

86. With the help of the mean value theorem, if 0<8<1, then the value of
log o(x+1} is

R v ) TwE @, A 0<o <1 ¥, A log p(x+1} F R ?

1 x? | xlog g e x
1 e —r 2 %
() 1+8x @ 1+8x 3) 1+8x (4] 1+8x

(328) | 12
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If the curves ax®+by? =1 and a%?+b'y" =1, a0, a' =0, b=0, b'»0,
intersect orthogonally, then the Iuﬂomg condition sausﬁcs

W AF ax®+by? =1 I ax?iby? =1, a#0, a'#0, b0, b'«0, T
=2 §, am&ammmt

1 1
f] S St iy st
(1 a b. a'+b’ (2) a b a b
1 1 1 1 1 1 1 1
Bl et~ St

The asymptote, parallel to the axia of x, of the curve y° + ¥’y + 2xy* -y +1=0
in '

x99 % TR, W y® 4+ x4+ 2y -y +1=0 6 s 8

(1) y=0 (2 y=2 (3) y=3 (4} y=4

The radius of curvature of the catenaryyuumah[g]. a>0, is

" ¥l (Catenary) y=acmh(£~}. a>0 @ =rm fem ¢

2 - ' 2 3

y 2 L ¥

(1) = (2) v {3} 23 4 i
lfu-sm(y} then x%q-y% 8
L] u-sin[;J @ xg-:+y- :

(1) O 2) 1 (3) 2 4} -1

13 ~ (PT.0)
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41.

228)

(1) 3 (2)

I u(xy} ;u a homogeneous function of degree 2, then
a’ #u a’
x* 2 o is

axoy By’

Pu ;3%
*y 3
axay oy

zﬁu{&y]mzmmmmt.ﬂx";“

+2xy

i u (2) 2u (3) O . {4} 3u
_ 2 .
If x=rcos, ym=rsainé and n is a positive integer, mmm—yﬂr cosnd) is

R x=rcosd, ynrainB it n % wew yotw §, W H[r" cos nd) ¥

(1) -nqnu).r“-’--iﬁ:u.-aﬁa . @ ain-1r?
(3) ﬂ(n_—l]r“"a'm(u-:i]ﬂ {4) sin (n~2)6

- 2{xy) 3(n8) .
Hx=rcoab, y= rsme 0<£853x, r>0, then 3 (r.8) th’y]m

AR x=rcosd, y=raind, 050528, r>0 | B zl{':"g-}t :::?} 4

(1) O {2 1 (3) -1 ' (4} 2

1!‘3-!":"”'“&11:!—1,—;—[ ;E} . then the value of n is

- 1 8 28
IR g =tte "M 3 ’a_r[r -E-] Py RAnwmuRY

(S YY)

@ -3 @ 1

14 -
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e Y

7]
48 Iffixyz)= lq{xa+y +:3-3m],ﬂ1en(a¥ 5 5——3)1’1&.

47.

- (a38)

W fixyz)= log{x +y 42 -3xyz) R, ‘ﬂ?[-—; i+ th

oy
| 3 3 9 9
| (L N - ORI . S e o
() 1x+g_+z]’ @ (Jc-b,g,r+z]2 (x+y+2z)? (x+y+2)?

f{a,},., is a sequence ﬂl'mal numbers guch that lim (“°+“:l:'l"+“n}=u,
then lm a, '

L 2 L]

(1) « @) o+1 (3) u:+3. N {4) May not exist

w® (a7, mﬁqm W W W g t ﬂ:
“m[au+u.,+ -H:,l] ¥, ® lima,

n-+m n+l n-mo
(1) : ' [23 a+l
(3) a+3 : - (4) afvem § oo B wwm R
ifz, 25, -, %, and @, 04, -, 0, are complex numbers, then following inequality
. is correct | '
Qi3 r q1/2
TP Elql*" 3 o2
i=1 Lim] - Li=] A
~ T3 1143
@ |3 z0,|< 2!&!3 31w,
in} | {=] Li=l ]
e 9174
@ S 2o |<[S 1210 5 10y
i=l L im] 3 Li=] 5
4 None of these _
15 _ {P.T.O.)
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(328)

@ ﬁqmi Li‘.mr" Ua[lf,im ®

R ﬂﬂlml,m,, o, G T b, B Rl s L

n T i‘.lm’ Liw’ N

ixl

11/3

=]

(3) gmc S[Elrsl*] [Eimil‘]

(4) vt A = Tl

If = x +iy is the complex numbar. then |z-—1|+|z+11-4 is the equation of
following curve

(1) circle {2} parabola (3) ellipu (4 hyperbola
I z= xuyuﬁamt 'U’Elx 1|+i=+1|=4ﬁ=|fahammrumt
(1) ¥® {2) TEEE (31 dnfam (4) afroraTm

The loci of the points z satisfying the condition arg(z':}mg- is

. (1) paraboli {2} circle (3 ellipae (4) None of these

Iﬂarg[z+l] ﬁwmﬂuﬁﬁqﬂsmﬁ@ut

(1) TR o @ T
(3) ¥nigw (4) w8 ¥ wrf

16
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i a function f:C—C is defined by f(2)=|z|?+3, VzeC, then [ is

differentiable at
| R A F:C»C fl2)=]z] +3,v:.=.(.:mqftmﬁat @ f ki
- firg vt sEwerha ¥
(1) z=0 2) z=1 (3) z=2. (4 2=3
If a function fls]-u{x,y?+iu(x, y), ¥zeC, is differentiable at each zeC,
then following conditions are satisfied _
W W f(z)=u(xy)+iv(xy), V2eC, L zéc w amwerm R, @
 frefie o T W
ou v dv ou du dv dv_ du
(1) etk (@) o m——} E=meas
x Oy ax oy’ ox oy
du _ov, dv  _Ou du ov, ov__bu
B o oy ax’ By @ *&u_ ox By -
[fu(x.y}=e‘1xm&yﬂyah1y|auchlthatf[z)=u(x,y]+iv|x.y]isanalyﬁcin

(328)

C, then v (X, y) is

o u(xy)=e“(xcosy-ysiny) T ¥ s ¢ & fz)=ulxyl+iv(xy)
Adfiw (analytic) ¥, A v(xy) ¢

{1) e*(xsiny-ycosy) (2) e*{xcosy+ysiny)

(3) e*(xsiny+ycosy) ' 4} e* -.x cos y

17 ‘ (P.T.0)
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(338)

hpnrﬁdnmcutu-iimphhmﬁcmuﬁonofpeﬁuﬁcﬁmr.ﬁeﬁm taken
by the particle in moving from the centre to half of the amplitude ie

W wm el e T R W e Wl e b oo b A Wi
Wi et 0 :

T T T o T
{1) ry 2 12 _ 3 2 4) 3

Aptruclammlimplehmmiemoﬁmmhthnintwouﬂtapodﬁomth:
uhdhmunnndﬂwﬂmmmlenﬁﬁmmu.ﬂ. The distance
between the positions {s _
wmmmmﬂwmﬂmthwﬁﬁmiﬂﬂmuq&
WEAg WY o, 5 U § O AT S e R 0 d |

) Lo 2 v? —y? @) u +0* @ u? + p?

2(a+p) a+p a-f

axis being vertical and vertex downwards. The magnitude of the acceleration at
every point of the path is equal to

mﬁmwﬂuﬂmﬂﬁm#mﬂhiﬁmmmw
wafw o o B R d 1 ool % e g W e A BTR

m 2¢ @ £ RS “g

bt BB LR R LR R R R U WY
Iﬂﬂptﬂﬁﬂﬂmtlﬂlﬂlfﬂ!ﬁwﬂmt.ﬂd

(1) u?<2ga (2) u? =2ga (3) u? =4ga {4) u>5ga

18
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If the central orbit is r* = a" cos nd under a force towards the pole, then the law
of force is proportional to | -

W oW % o Rt W 3R W W r" =a"cosnd §, G " W famm
fasmw wrRh ®m?

el o l
1 g5 @ r° (3) ran+ 6
_Hmiuthemg:ﬂarvelncityufalplmetatthenummdafme major axis, then
its periodic time is

IR fedht 78 W wifes 3 e g0 & P R W o §, W W amd ww
fm | .

2r | l+e ' ) _i_!l_ f1+c
M o V(l-e)° @ 0. 1_-e '
o 2% | 1+e 2z [1-e
@ o @ = 1}——1”. |

A particle is projected with a velocity V along a smooth horizontal plane in &
medium whosc resistance per unit mass is k times the velocity. The distance
moved by the particle in time t is :

oW W v A e A o @ s om e @ e fen R,
fagh wirre ofts SR v 37 @ kg & ew § v oo o R g0 e

1) V- @) k{l-e®)

@ p-e | @ T (1-e¥)

19 | (P.T.0.)
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61.

(328)

The forces P, Q, R act along the sides BC, CA, AB of a triangle ABC reapectively.
If their resuitant passes through the circumcentre, then

W P,QR ¥ O MY ABC % Br,CA AR % amRu wd wid §| IR %
qfomedt aftes & R R o, @ - -

(1) Pcos A+Qcos B+ ReosC =0

(@) P+Q+R=0

{3) PeecA+QsecB+RsecC =0

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

One end of @ beam rests against a smoath vertical wall and the other on a
mm.cummnverﬁcalphneperpmdimﬂartqﬂumu.‘lrthebemwamin
all positions, then the curve is

(1) a circle (2) an ellipse (3) a parabola (4)- & conchoid

Pt 20 W uw R o et i o R g 8, T g R dew &
mﬁmmtmﬂﬂmwﬂﬁ-mmﬁmﬂﬂﬁmﬂﬁ,
W ks

M (2 e (3) v (4) i

Five weightless rods of equal length are jointed together 80 as to form a
rhombus ABCD with one diagonal BD, If a weight W is attached to C and the
system is suspended from A, then thrust in BD is
ﬁmmmmﬁﬁwmmﬁmw!,_mﬁ%mmﬁw
Aacuﬂmﬂﬁ,ﬁamw-ﬁﬁsn-ﬂwﬁmmwﬂcthwt
e amen & aer A A & yow = o wm ¥, B BD § T @

() w 'm%. m% W%
| 20 |
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(328}
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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

- span AB is

mmﬁmeﬁmﬁaqﬁBﬁgﬁﬂmiﬁawﬁ
mw%wﬁAmmﬁmﬁ@#_mﬂ?@rﬁ,ﬁABmmm

L : L :
(1) ﬁlogiﬁ-ﬁl | - 2) T&—,iog[%ﬁl
(3) Llog (2-43) (4) Llog (2 ++3)

The integrating factor of the ~  differential equation
u.ysinxy+coaxy]ydr+[xyainxy—m.q;]xdy-0ia

sEws WIS (xy sin xy + cos xy ) ydx + {xy sin xy —cos xy) xdy =0 F
IR UFEE ¥

(1) 2xy cos xy - {2) xy
1 1
3 Xy co8 Xy ' ) 2xy cos XY

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

s S (D -1y = xe” sin x T faftn T t
(1) = (xsin x+2cos x)e” {2) (xsin x+2cos x)e®

(3) {xsin x-2cosx)e® (4} (xcos x+ 2 sin x}e”

21 (P.T.0.)
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67.

(338)

The differential equation corresponding to the family of curves y = ¢{x ~c}?,
where ¢ is an arbitrary constant, is

nﬂyﬂ(x-c]’tmiammm,mcmwmmm
ﬁ-;-" }

0@ -altn)  w (@ (2n)
O Lezeix-e) @ (x-c) L =2y

: p _ P ﬂ I. dy 3 . | '
The differential equation cos x +umx-£-2ymu X =0 is tranaformed by

dx?

changing the mdepmdmtvmblcxtnsbytalnngs-mx The transformed
cqunhonu .

e wiem cmx:—:g+ainx%—ﬂycoa"_x=n W EY W x@d oz W
z=sin x WA TR TRaffe vk wrim fen T 8) waRiE whew §

2 a 2 ;
(1]%5!+y-0 12]%,&:;;:0 talgz—f—yaﬂ (4;%-2;-:0

E:mg the transformation y(x)=v{x)secx in the differential equation
E%-Etanx%+5y=0,thct_ranlfonneﬁ equaﬁnnliu obtained as

TR Y(ix)=v(x)secx W W W T I i

i—?-zm:%wy-oimmﬁwmmﬁmw!

(1) 5:21-;!-0 (2) ———+4u=0 {3} -—2-+5v-0 %) -l--l-'ﬁu-[}
dx? dx? dx?

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

————— et PRk R R
(1) 2y +xy +(n®-x%)=0 @) Xyt +ay e (x? -nl}=0

(3) x2y" ~xy' +(x*-n?) =0 (4} x“y'+xy'+[x?+_n’]=0

The function y(x)=1-x is a solution of the integral equation -

WA y(x)=1-x SRR W™ W e d

1.

(328)

* Y. oy .1 _priplt)
[1' Lm& ! @ u(x) 1+ x? _'["H.at"it
@ [ e~ylt)dt=x (4 x° -]':ﬁx-tl’ y(t)at

The mitial value problem corresponding to the integraj equation
ylx)=1+ [ (t-x)y(t) dtis

e TR y(x)=1+ L:[t—x]ylt)dt ] gz mufw am A 'm ¥

(1) ¥*-¥=0 y(O)=y'(0)=1 2} ¥ -y =0, ¥(0)=1 y'{0)=0
(@) ¥ +y=0 y(O}=y'(0)=1 (4 ¥ +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 W R q@ feed it 7
(1) (G1) (2) (L2) {3) (2, 3) 4 (3.4)

23 '  {PTO)
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73. Theseoundd:ﬁeremofapolynomialufmhdegreemapolynmmalnfdegrec
m:ﬁf%%mm%mﬁmtﬁaﬂnmm |
1) n+1 ' 2 n {3} n~1 (4 n-2

74. Using the set of values
wHl % fam e eem W oW oW W

x | 10 {15 | 20| 25
y |1097]2151 2247|2352

the obtained vatue of A%y, is
Ay, w1 ym WA §
(1) 0-58 (2) -0.58 (3 158 (4) -1.58

78. By applying the Lagrange's interpolation formu[a_in the.t‘uilowing table :
Frefafe ath # aiife % s g W W W g

x 4] 3 4

y 12 | 6 8

the polynomial approximating ‘to y(x) is

y(x) W W Fekem ww §
(1} x* +5x+12 (2} x* -5x+12
3 x?-6x+12 . . (4 x®+6x+12

(328) g4
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76. 'Thedﬁ:ﬂdivisdeddiﬂemnmofmeﬁmcﬁonytx]=i—withtheargument abod -
i‘ T
L y[x};i w i frmfia s T a, b, c,d- % afa ¥

1
a’b?c?d?

(1) -abed @ =5 O g

(4)
77. IfT {x)is the Chebyshev polynomial of degree n over the interval[ -1, 1], then
T, (x) S0 (-1, 1] T Fide w1 o @ o ?, W@
(1} Tolx)=0 (2 Tix)=1
3) TR{x)=2x-1 {4) T30;x]=4x3-3x

78. I[fy=a+bx+cx? and yg, Y. Y, are the values of y corresponding to x =0, h, 2h,
- then j:n ylx)dx is equal to

M ysa+bx+ex® TN yo, Y, Y2 Y ¥ x=0,h2h & TEg w9 ¥, @
j:" y{x) dx Tred ww= wm?

(1) 2 (g0 + 43+ w3 @ 2 (g + 4w+ 92)
h, o | h
(3) E[yo“'zyl"'y:a] 4 3 Yo +Y + Y2l

(328) 25 (P.T.0.)
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9.

- 81,

ngwmfhmvmm.thmwhinhefthefn&oﬁng.iamtwrwt?
Iﬁmv,w'mﬂﬁ'll,ﬁﬁﬂiﬂmmt?

B {urvpxwafuxwi+(vxw) (2 ux(ugm}quuu[xw

) u-(uxvj=v (uxv) () (v+v)+w=u+{vew)

lfunnduamtnmvmmn. then the value of |juxv||? is equal to

R u @ & R juxe))? W ww ¥

(1) (u-u)(v-v)-(u-v)? (@) (uxu) (vxv)=-(uxp)?

(3 (u-vp? ) (uxv)?

The value of x for which the three vectors xi+3j+2k, 2i+2j+3k and
2i+3j+4k are coplanar is

A BRW xi+3j4+2k, 2i+2j+3k v.! A+3j+ak M & & &t x W 5w
’U‘T‘Tl 2

{1} 1 (2) '*-1 3 2 ' (4) =2

Ifu=x?+y?+2% 4 2xys, then the value of curl grad u is

lﬁu-x’+y’+z’+2:@tﬁ!ﬂ¢m‘lmﬂuﬂﬂﬁﬂm
(1} xyz (2 x+y+z (3 0 4) 8
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The directional derivative of f({x, y, £} =2x? + 3y? + z? at the point (2,1, 3) in
the direction of the vector a=i+2j-2k is '

flxyzp=222+3y? +2° ® fag (21,3) W wilkw a-1+21 -2k @ fem &
TR AR ®m

4 : 8 : 1
o3 - -2 2 ® 3 @3

fuand v are ncahruandaandbmmtom,thmwtuchufﬂwfoﬂomngunot
correct?

Muydotn e pbaftn &, ot P § @ ¥ o R7
(1) grad (wv)=u grad v+ v grad u | -

(2) grad (ua)=u div n+a-gr&du

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

[4i curl (axb)=adivb-bdiva

Which of the following atatcmcnts is correct for Green’s theorem for vector
calculus?

(1) Transformation is between double integrals and line integrals
(2) Transformation is between volume integrais and surface integrals
(3) Transformation is between surface integrals and line integrals
(4) Transformation is between volume integrals and line ihl:egrals

27 ' (P.T.0.)
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87.

{328)

o 7 1R T & R B § w47
(1) o ot @ few weet & fa i #

(2) s T @ wee e % W v

(3) wwaw el i Yow wweel & die woi §

(4) s et o Yaw eel & @9 wim A

I F = x*y?i + yj and 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 fc.F-dr is

'R [ Fedr ®oaE, 3R F-mxayai-;yj T W ¢ x-y 7@ W y? =4x W
(0,0) & (4,4) ® 9 R, @t ¥ _
(1) o (2) 256 (3) 248 {4) 264

If S is any closed surface enclosing volume V and F = xi + yj+ 2zk, then the
value of ”F‘-ﬁ dS using Gauss theorem will be

R F- n+w+mmswm%a‘fvmiﬁrm&ami it
[[F-nds # 7= €m

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

o 2
Differential equation x? %g +x% +(x?-n?)y=0is known as
{1) Legendre equation '[2] Bessel equation

{3)] Hypergeometric equation (4) Laguerre equation

28
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(a3
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waa i xﬁz—;3+x%';1x=—n’]y=o P @ B oTm @ wF T R

{1} ¥R weiraor (2) ¥0@ ww
(3 Aty st (4) Trgt weiEw

The nth derivative of (x—1)* with respect to x is

(x-1)" | x & TG n@ FEHA B
{1} nx 2} n(x-1) (3) n! 4 n

For Legendre polynomial P, the value of Py (1) is equal to
W} ww P, ¥ @ P (1) T AR g

(1) n{ful]- 2} -é—n{nﬂ]
1l n
(3) El-ﬂ][ﬂﬂl | {4) T

(1-2xz+2%) Y2 = 3 2"P, (x) is known as

{1} generating flng::m for Legendre polynomial
(2} Rodrigue fmﬁia for Legendre polynomial
(3) generating function for‘ Bessel polynomial
(4) recurrence formula for Bessel polynomial

29 - | " (PT.O)
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(1-2xz+3%) 72 = 3 2P, (x) % i 7w & wen wm &7

n=0

Y m:;«iiﬁlqmw

(2) ¥} wyw & fw R q
(3} ¥m W & g wwE woR

(4) i e & g o g

Recurrence formula for Legendre mncﬁon is
A} W ii g o @ #

(l].'. nP, ={2n-1)xP,.,-(n-1)P,_,

(@ nPy =(2n-1)P,_ -(n-1)P,_,

8) AP, =nP,., ~(n-1}P, ,

[4_1 nP, =nxP, _, -(n-1)P,_,

The value of Legendre polynomial P,{~x} is

. WA WEEE Py~ x) ¥ W R

(328}

_1iaa_ _ 1 ‘
(1] -3(3x" -1) | @ 5(3x% -1)

(3) %{14 ax?) {4) 3x% -1
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Which of the following identities is not correct for Bessel function?

A R F R Pe o w47

(328}

(1) £(x2dp)=-x"" @ S () =xd,,
SENARS TEAREN A W S )=

. The value of Bessel function J,{x) is equal to
2

e w J, (x) W AR M
2

2- cosXx o 2 feinx REE
{1 1‘;;{- o ] N {2} --(—-—;-—-mx]
fz_ 2 '
(3) ;umx | %) Et:oax

Hypergeometric function # (o, p; v; x) is defined as
m oA F (a,B; y; x) 5 w0 o qfonfe 27

(1 3 ekl : a 3%

o () r! rad yrl
(), (), o & () () %
[3! lé ('”r : I ] reQ 771
31

(P.7.0.)
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97.

{328

Ra&mdmnmmofhyprmmsm
aﬁwﬁa‘hm% aftrren B B

3
= = a) 1 4 =
M 3 @ 3 (3) “ 3
If functions f, =1and f, = x are arﬂwgonalon.inmﬂ[-l,l], then the function
fa =1+ Ax+ Bx? will be orthogonal on both f; and f; if

(1) A=0 and B =1 2) A=0 and B=-3

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

M wm f,=1 W fy=x @ (-11) W Twvi § A& wew
fy =1+ Ax+Bx®, flmf,ﬁﬂﬂmﬂﬂﬁ'niﬁ

(1) A=0 @ .B =1 2) A=0W B=-3
{3) A=-3 & B=0 4 A=1®@ B=0

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

(1) When A =0, it has no eigenfunction
(2] When & =-k?, then eigenfunction e™*°
{3} When & = k3, then eigenfunction B, (ninn:x-mcﬁa nnx)

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

32
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wa-forRg wweEn " Ay = ﬂ,ytul+ytn1 0, y(1)+y'(1}=0 & i Frafeflem
% ¥ ¥F-m wuw wh T §?

(1) 3 % =0, N WH A o =n!'r T

(2) WM A =-k?, o QA9 BT e * WM

(3) W A =Kk?, M LT W B, [sinﬁ-mcnsmx] wm
(4) W0 3 =k?, N T TR e BN |

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

A A A e se &, O f(x)=cosmx; m=0,1, . % TOABIG FEAT W

wel R
(1) (a%) @ (o) @ (-mm) @ (0,20)

* Which of the I'ollomng is the correct valu:: of Bessel function in the integral

form?
fer # % 2 owwew W TR W a1 Prefe b

(1) J‘,(x:;:%ﬁ'coa[xsina]dﬂ
2) J,[xl-i»ﬂain[xmsﬂldﬂ
(3) Jo(x)= [ cos{xsin8)de

(4} Jo(x)= [ sin (xcos0) de

33 (P.T.0.)
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104.

103,

104,

(338)

If Laplace transform of £ (t) = ¢(a), then uplace tranaform oft"f(at]u equal
to

T TR £ (t) W A ;mﬁ Fley=d(a) ¥, M e“f(an ® WA

™ 5405 I
@ +(52) : o o(2=2)

if L{tcosat) denotes the Laplace transform of tcos at, then the value of
L{tcoa at] is equal to ,

X L{tcomat), T tcos at W A ziewH Frefm wm t M L(tcosat) W
Ll i

3 2

$-a 3_ﬂ 5 -da
(2) n | t][sn pE |4}m'

If a function f(t) ia defined as
o T T £ () W AW W@ TR TR R
0st<2
fith= {1 2<t<4
then value of L[ £ (1)} is equal to
ot vk dwna zimehi ® A g
1-e¥ leen
l T ° e ——
“ s({l+e*) @ s{l+e ¥)
1-e™ 14 e®
a .
. s{l+e " _ | “ a{l+ %)
34
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Lettbeaooﬁnitetopoiognnnaetx.ﬁho,chM&,&cn

(1) X is infinite o

(2) X is non-finite countable

(3) X is finite

(4) None of the above

we 6 ¢ WEER X T TR wE-vRRm T B vk SR AR« Bfr R, @
(1) X safdid R | (@) X M-ukfm worita ¥

(@ X Rbm ¥ (4) Ivires F A wif

Let f: R— R be continuous and f(q)=0, qu@. Then for all xe R f{x)=
Ho |

(2} ¢, where c is an irrational number

31

(4 2

 am s f:R>REM AT [(g)=0 vqeQ, M R xeR f(x)=F Fw
() Q |

@) ¢, W ¢ O Fem we d
(3 1

4) 2

35 | (P.T.0)
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107.

108.

(328)

Let A be any subset of discrete topological space X. Then the derived set A’ of A
is - : . -

mx @ empy

(3) a proper subset of X 4 A

wl fE A, o fafie wE X W oo SR b W A W oy TRe A R
(1) X

(2) frw

{3) X % % wgfm JrageR
“4) A

LetU, 1), t, be respectively, the usual, lower limit and upper Hmit topology on R.
Then which of the following is true? -

1) r, <1y
@ t;ecv,
3 t, cU
4 Ucr,andUct,

v, U, v, v, R W Ow wmw, P dim we Tee dim Tt sl 2) A
Pafefer ¥ % ¥a-w e 47 |

(1) 1, 1 = (2) T,Ct,

3 1, cU . WUct @WUCT,



109.

110.
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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) + is an indiscrete topologv

(3) v’ is arbitrary topology

(4) t' is co-countable topology

o, £ XY @ MIRSE TER G (X, 1) T IR Wi e oA
FilX,x)—> (¥, v) WO m, AR

(1) + s dff o () v % R-fifw aferf 9

{3) v wfeuw wfad W (4) v We-TEh Wi W

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

x if xs1
x+2 if x>»1

f[xl={

Then which of the following is true?

(1} f is U -U continuous

(2} f is not t, -1, continuous

(3) f is not U -U continuous

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

37 : {P.T.0.)
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111.

11a.

(328)

o fs, U W« ,,Rﬂtm muﬁqmﬁmmﬂuﬁtﬁltqqf R—+R
w U aEe mmwuntm

x if xs1 -
f{x'={x+2 if x>1

A fraftrfem # @ ¥w-m v A7
(1) f,U-U B

@ fi3-5 dm ol d

(3) f.U-U dm 7 %

@ (1) W (3) ot wew

R is

(1) locally compact (2) totally bounded
(3) sequentially compact. (4] None of the above
rRE

(1) v ¥7 | goEw (2) in: wheg

(3) FEwhE gEwm (4) so0w &} W

A metric space is compact if and only if it is
(1) bounded (?) totally bounded and complete
(3) complete . (4) compact
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(338)
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w wrir T gew g X, O o e o w W
(1) g |
(2) P vhrg & wapl

(3) =t

(4) guEn

Let t be the clasa conasisting of R é and all open intervals ai' the form
(q, 0}, ge. Then t is

(1} not a topology

(2} a topology

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

6, + T o R, ﬁaﬂmqaﬁﬁ(q,ml,qeo%wqﬂmm
fiared

(1) T wfeufy -

(2) & wied

(3) e @ awht wfeufy @ IR
(4) TR o Tl SRR W s

39 | (P.T.0)
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114,

118.

Let( X, t) be a discrete topological space. mﬁwm 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 cxists

| nmﬂ:t:n]wmm:mtuﬁmiﬂﬁ-mmﬂm?

u]xismmqmm!
m]xtmmmw-mmﬁ

(3) ¥e X @ v | o
(4) X % Reft ¥R W-ugem W sfv aoff

The topology gmemmd by all closed intervals of length one on R ia
{1} cofinite )

(2} discrete

(3) indiscrete

(4] Neither discrete nor indiscrete

R o5 v A wl i st g s aifteie wow

(1) we-uhfm

(2) fafires

{3) R-fafire

(4) 7 @ fftw 3l 7 @ R-Rfiw
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Let X be a three-point sct. Then the number of topologics on X is
a6 X T dR e Ten wge & A x W iR el # wen ol

3 - (2) 8 3) 29 4 17

The topology generated by the metricdtx,y)ul;c—yl, x,yeRon Ris

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

(3) usual topology " {4) upper limit topology
R W d (x y)=|x-yl, xyeR T T weu ¥

(1) we-orf wfeufy (@) Tafes wfRR

(3) wrm wfeuf | (4) Jom Hm e @il

The closure of a subset of a metric space is the set of pojnt& whose distance
from set in :

{n 1 @2 o -

{3 0 ' (4) greater than 1
o Tt w % oA & v W W o b 3 A R g T A R
(1 (2) o (3} 0 (4) 1 @ it

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

41 (P.T.0)
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120.

121.

mmmmummmt

(1) wu-morh v ) AR e
@) e el wm - (41 R-ffre v
Let (X, <} be & topological space. Then
(1) ext(X)=¢ | ) ext(X)=X
(3) ext (X)=4 {4) None of the above
w6, (X, <) o wifkfe e ¥, o
(1) ext(X)=¢ - @ ext(X)=X

C[3) ext(X)#é (4) Swre ¥ & wr§
Two sets'A and B are not separated seta if
() A=(23) and B =(3,4) () A=(3 4)and B =[4,5)
@) A=(23)and B=(4,5) (4} A=(2,3)and B(3 4]
AW A B yew wgew Wk up -
(1) A=(23) W B=(34) (2) A=(3,4) %@ B=|4,5)
B} A=(2,3) W B =(4,5) ) A=(23) W B-(34)

(328)

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

{2) Every separable space ia Lindelof space

(3) Separability is not a hereditary praperty '

(4) Every Lindelof space is separable '

42
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yawoleen % fwm § B § § ¥-m w9 ww X7
(1) Yo% R ToE ww guwof T R

(2) Yo% guwohy we e o

(3) Yoot o SwgafivE Yo T &
(4:sﬁﬁﬁﬂammqm%

Which of the following is correct in a topuiogica] spacc'r‘.
{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) Intersection of any number of closed sets is not closed
wif e & Rwa § B § 3 d-w w T b

(1) Reeft ot wom & e WAt BEE g TR

(2) fomft ot witfm wom & @& vyl W sisag g

(3) Pt o s & oz e W WA W R

(@) et o e & W A W W W T R

let X be an infinite setand tbe a r.npo]ogy on X such that cvery infinite subset
of X is closed. Then t is .

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

43 | (P.T.0)
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128,

126.

(338}

wr f, xwm&ﬁmmmnxmmwiwmghxmm
it wgeg wE R @ o« R

(1) R-Rafern

{2) fafaw

3) 7 @ fafdes o= f -Rive
(4) ey

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

~ {1) open T (2) bicontinuous
(3) homomarphism | (4) closed -
uft arfl £ @ £ wom At €, @ 5 oweerm 4

(1) & (2) e @) w4 W
LetAhcauubutofametncsm#mchﬂiatmcrcmaunohmtpumtofﬁ
Then A is

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

e B, A'W% W T X WV B0 d n-wma & Re A % 9 fr Wy
A T W AR |

(1) e @% @ g (@) R
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127. Which of the following topological spaces is compact?
(1) Cofinite topological space | |
(2) Infinite set with discrete topology
(3) Usual wm space
(4) R? with usual topology |
Prafofir # 3 Wh-m wiffe e o 27
(1) we-uffm wiftaRes @@ '
(2) faftres dftafr-ww sl g
(3) wwr aifeyfas e
(4) wery mifafE wa-sE. R?

128. Which of the following is incorrect?
(1} Every metric space is Hauadorfl space
(2) In a Ty-space, every singleton subset is closed
(3) Every finite T,-space is discrete
(4) X is Hausdorff if every convergent sequence in X has a unique limit
frafafon # @ Fw-w W o B0 '
(1) vew udr e weerd we d |
(2) T,-vm #, WIF twE J-wgeE WY o
(3) v wehn 7, -wuw fafe o R
@) X tums &, aR X ¥ yors st s Tw e e o &

(328) - 45 T (P.T.0.)
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129.

130.

(328)

Which of the following is not a first countable space?

{1) A metric space (2) Discrete topological space
(3] Second countable space (4} R with coﬁmt¢ topology
frafoftr & wv-m w6 yow Toelg w47 |

(1} &% Wil T (2) Tafres wifefmn o

(3) fid et wm | (4) Te-vhfier dfem-we R

Which of thi: following is Im:t 8 base for the usual topologlcal space?
(1) Class of closed intervals {a,b], a<b and @ and b are rational

{2) Class of closed intervals|a, b], a < band 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 puints-

Frefafe & 3 f=-m aon wiffRes s 1 o 8 X7

(1) ¥ ot W W [a,b), a<bh W o TN b NS ¥ |

(2) %% woeii W @ [a,b), a<h W o 0% ¥ W b owibw &
{3;qatmﬁwaﬁ'mimﬂﬁﬂﬁgﬁtmﬁ |

(4) g e W W b & T afw et ¥ w d

- 46
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The number of independent components of Christoffel symbol of first kind for a
thre:-dlmenmuna.l space cannot exceed

™ fA-foflm =@ & g yon 9wR @ frepe Wi % wE EEal ) owe
— @ Wit T B Tl .

(1) 27 (2) 18 3 ¢ H]S-

The set S={{x y, 2)e R®: y* =45, 2=2} rcpremts..a _

{1} parabola (2) cylinder {3) plane (4) empty set
WY S={x y z)e R*: y® =4x, z=2) T wiffte = 47

(1} TR (2) fereliome (3) W (4) R wged

If the plane ax + by + cz = 0 cuts the cone xy + yz+ 2x = Omperpend:ctﬂarhma
then .

I TS ax+ by +cz=0 TH xy +yz+zx =0 B sfena tan # wrem @

(1) a+b+c=0 {2 a+b+c=1
1 1 1 | 111
(3] E+E+E_ﬂ .:4] E+E+E-1

The locus of the point ofmtcmcchunofthrec mutuallypmrpcndmutartangent
planes to a paraboloid is

(1) plane {2) sphere | {3) straight line (4) e!lipsnid

1 wen e wfl wie & waew W e g w vt =@ §, 9}
(1) e (2) Tivem (3) weRTEn (4) dedgee
47 P.TO)



15P/217/30 Set No. 1

138.

1"hevalueal‘1"; is

ry %1 %A | |
oy L e I C gy dlog(g)
O o Pgal e N Ry

136.

137.

138.

The Gaussian curvature at any point on a right circular cylinder of radius a is
AT o T o T wher Reiem & Aef W g ® mReR e deh ¢

o @ 2 B 1

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

(1) Circle (2) Ellipse (3) Straight line (4) Helix_
Frffr & & #F-w1 =6 T T e Reia W sl ol @
ELE @ g (3 weR @) weeh

Which of the followin g curve y is not regular? -
i & ¥ W wr oy fabw T 47
1) r(t)=(t 63 (2) y(th=(8 %0

(3) y(t)=(costsint) , 4) y(t)=(2%¢%
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140.

141.
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The number of confocal conicoids to a given ellipsoid, passing through a given
point is

Wh&ﬁﬁiﬂtmﬁﬁ@ﬁﬂqgﬁi#pﬂmmﬁm
!ﬁ'rt

1) a @4 @ 2 @) 6

A space curve is helix if and only if at each point ita

1
Torsion .

(1) Curvature = Torsion (2) Curvature «

(3) Curvature + Torsion = Constant ({4) Torsion =0

T Wit 3 FEen dm ¥, R @ R i feg s
| 1

(1 « W3 (2) € —

) §wHE | g T

(3) & + T = fn 4) &1 =0

A space curve lies on the surface of a sphere if and only if

T R W 0 T 6 e W ogm R, A wE e R

o d,, _
(1} —+ (Pﬂl =0 (2) ;-ra-{nﬂl—ﬂ
(3) 2 +—-tpur =0 o ‘—;~+_%cpu'1=n

49 (P.T.0.)
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1“‘

1“‘

144.

1485,

(329

The condition that theline'-:;=a+ﬂmﬂmuar touahthemnic%=1+ecnnﬂ-is
var L= A+ Beoso ¥ miwa -i-=1+econﬂ # =6
r

{1) A=1, B=e (2) A=e, B=1

(3) (A+e) +B? =1 ' (4) (A-e) + B =1

if A s & tensor of type (1, 2) and the inner product of A with some quantity B is a
tensor of type (2, 3}, then B will be a tensor of type

af A (1,2) W ® TRW o Aﬁmmﬂﬁwi'sim[zaym
+ 3w 1, ® B 5w R ® whm @m?

{1) (0,0} (2) (2,2} 3. (L1) (4) (3,5)
If the plane ax + 12y - 62z = 17 touches the conicoid 3x? -6y? +92° +17 =0, then
the value of a is

AR WS ax+ 12y -6z =17 AW 3x2 -6y° +927 +17=0 M T FA R, AN o
LRl : |

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

Thc numb:rnfmrmahcanbcdmum&mnammpomttoapambulold
ax? + by® =2z is at most

mmﬁiﬁmmmhby’:zztﬁwﬁhﬁ!ﬂh%mﬁmm
%, S fs siftrem ot ¥ '

M5 @) 6 @4 - @3
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146. The general equation of the cone of second degree paésing through coordinate

147,

148,

axes is '
mﬁ&t@m_mwﬁmlmw-mm%
(1) fz+gaxshoy=0

(2) ax®+by? +e2? =0

(3) ax? + by? + c2® + fyz+ gzx + hxy =0

(4) ax® + byz=0

A torus is a surface of revolution obtained by revolving a circle 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

mgmqﬂub)ﬂ'aqnwmbm’uﬁrﬂﬂﬁgxﬁ%mmm
M 5 TR W FAeEeR Y pA wem b ]

{1} 4xab {2) 4xa’ (3) 4ab? . #0

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

u&ul,xzmzﬂwﬁm%'mﬁqﬂwmﬂ!,?ﬁmﬁﬁﬂmﬁ
MRS TR W WER W 6 arh d

(1) xyx, @) ﬂ%ﬂ« (B) k +xy 4 iy +x,

' 51 {P.T.0.)
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1“'

159‘

If x,, u;, 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 angls with the principal directions, is given by |

R «,x, FO: Pl T & o g W gE ol €, @ s Ry oA
W W TS Runst % W wne S R aeh R i ow weR Tm R
?

(1) %Ka 2} 511’2-‘51 (3) %, +xa @) Jx + %

| x4

A tangent plane to the :I]jpsnid—¢+yl,—=+F=l meets the coordinate axes in
a

points A, B and C reapectively. Then the locus of the centroid of the triangle

ABC is '

m%+£+ﬂ,-1ﬂmmmmmm=a,ﬂqﬁcﬁﬁaﬂm

[
wrgen gt @ e 4 A figw ABC % ¥ W g g
a? p* ? | a? b o |
M g+ gt g =t @ F*?*i‘ﬁg
x2 2z 2 1 g
[3'?+§'5+F=1 | (4) :—,+¥b-;+;-._.-=9
* kW

52 : D/5({328|—3000
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