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No. of Questions/9yAl %t d&= : 150

Time/d9T + 244 Hours /9% Full Marks /90T ; 450

Noate :

1.

(328)

(1} Aticmpt as many guestions as you can. Each question carries 3 marks.
Doe mark will be deducted for vach incorrect answer. Zero mark wall be
awarded for each unattempted question.

AT W9 # T T W WS R TS YA 3 3T W B NF
TEG TR OF oY U I FE WIOm | GRE S W W WS I
Ll

{2} U more than one altgrnstive answers seem (o be approximate tn the
corrcet answer, choose the closest one.

A s d9F I FE T F e wdE w, a1 Teedw wF I
gl

Let 7 denote the set of integers. Which of the following operations on Z gives a
Group’?

e T gl = oggem 7 @ Pefte @) feoffam & @ P sl @ 7 o
27

{1} a~vb=ab (2} a*b=a-b
{3 a*b=a+b-ab {4) a*b=g+b+1

where a, be Z.
5 a, be?.

1 (F.T.Q.)
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2.

4.

(328)

A cyclic group having only cne generator can have at most

(1} 3 elemants (2) 4 elemeants {3) 2 elements () i element

¥ U TF O UEM 4 § s @ oey 3

11) 3 =yEEE (2) 4 wgTa {3) 2 mEm (4) 1 F=9a

The eyclic group (7, +), where Z is the set of all integers, has

(1) only one generator {2) two generators
(3) many generators (4] no generator
T AT (Z,+), W Z o gl @ agem g, ¥ ¥

(1) wo TF 9% (2) F S

3] #2 == (4) #E FTF

if a,b are any two clements of a group (G .} such that o{ab ') =1G, then
o (b ak) is cqual to

AR AT (G, % o, b T D omma § & o(ab =10, o (b 2gb) s 3
(1) 30 (2) 20 13) 10 (4] 5

If @, b are two elements of an Abelian group such that o (a)=m and s{bh}=n,
then o [ab} is

Ife Eﬂﬁi‘ﬁ'ﬂﬂ% a, b = Ud e ¥ a{al=m A9l o(b)=n, ofak) ?

(1) max{ m,n} {(2) min { m, n} -

(3) geod {m, n! (4) e, { m, n )
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Let (65, -) be a group. Which of the following is not a subgroup of &7

(1) { xG: ax = xa}, where a is a flied clement of G
(2} {xeG: i = Hx}, where H is a subgroup of G
(3} {xeG: x* =¢), where e is the identity of G

(4) {xeG: xcH, or x<H,}, where H|, H, are subgroups of G
o R (G . gT R FafeRm § ¥ ¢ wowe auqu W 27

(1) {xeG . ax=xa}, 98 G F g T 7w 314 ¢

(2] {xeG: xH =Hx}, ¢l G %1 H TF 395 @

(3) 1xcG: x% =e}, TE G T e TETF T

(4) {xeG:xeH,or x=H,}, T8 Hy, Hy, G % J97 8

In the field [a+ INCE a,be) with addition and muluplication, the
multiplicative inverse of 5 - 32 is
I ¥R S % W AT {a+ BV2:a, be O} B 5-3.2 F UARDF Woom

5 3 | 3 5 3
TN 3} 5+ 3.2 =_= 4y = 2 o
(1) Z+2 (2) 5+ 3 @ 2-2F @ e

If the two opcrations ‘»’ and ‘o’ are defined on the set Z of integers by
a«b=a+b-1and aob=a+Eb-ab, then (Z, *,0)is a

(1) mon-commutative ring without dentity

(2) commutative ring without identity

(3) commutative ring with identity Init not a field
{4) feid

3 P.T.C
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10.

(328)

alf i & gEwA Z W o w0 s o, arbearbo1 AW
aok=g+b-abk TR WA &, T {Z,4,0) 8 =

{1) mﬁﬁﬁqmﬁ&ﬁqw_

(2) FAMNET TEmsEde amm

(3) FURHHE dEAE T 9e fe S
(4) &=

The set { 5,15 25,33} forms a group under multiplication module 40, The
inverse of 35 is

= { 5,15, 25,35} TOF Wgell 40 &F F=0ld We 4T & 2 35 7 oferm 2
(1} 35 {21 25 (3} 15 4 5

[n the matrix ring

ME(RI“{E ;Jiﬂ, b,@deﬂjk

0
the maitrix { :} s a

0 1
(1} left divisor of zera but is not tght divisor of zero
{2) right divisor of zera 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 zerg



11.

12.

13.
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EE aod MZEE}:HE Z}:n,b,c,de[ﬁ}ﬁ T [3 ﬂ% oF

(1) TR TR & WEE § Teg g9 T B N A8

(2) FH T W WEE B W AW TE W AT AR

(3) T AW T F AEF HA A gl [H T WD

(4) g AL FH A A FNOWED

If flx)=2x" +dx* +3x+2and g(x)=2x" + x* =4, where fx), g(x]c Es|x],
then f{x)gix)is equal to

afz Fix)=2x3 +4x*+3x+2 @4 g{x)=2x" +x% +4, g fx),
glxyeZg[x]. @ Fix)alx) oo 2

(1} 4x® + 227 + 3x+ 3 (2) 4x% - 3x" +2x+3

(3) 4x°+2x% +3x7 + 227 + 3x+2 (4] 4x® -3x* +3x1 2

If # and K are normal subgroups of a group Gwith & as a subgroup of A, then
T T Y G F H AR K YW 39U B K H % K wh 39T B, a

G GIK G  G/H GIH BB
s @ ¥ =%/ Y T T
If H 1s a subgroup and N is a normal subgroup of a group G, then
(1) H N is normnal subgroup of G

{2) HN is mormal subgroup of G

(3) H mN is normal subgreup of H

(4] H "N is normal subgroup of G

5 fP.T.C)
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14,

15.

{328}

TG GF H UF THY TN N U TOEET ST B, A
(1) G HuUN T TTE= S0 3

(2} G ¥ HN UF TEH I #

(3) H ¥ HnN T THA 39T &

{4) GF HrN T% ya@F 397 2

Which ¢f the [cllowing is true?

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

(2} The normailyzer in Got a subgroup H of G is always a normal subgroup of G
(3) A group of prime-power crder p" has no Sviow p-subgroup

(4) Every Sylow p-subgroup of a finite group has order a power of g
P © & *17 o 37

(1) 7 SS9 1 9% p-390 OF T p-Iv(y 3

(2) G% IWU H G ¥ YEOE 93T G % YEEE ST S R

(3) 3T WA WA p" % AU S FE qE p-IT A G 2

(4) afifim 49 =1 795 TEE p-3wgy B FRE p o= T 26 2

Which of the foliowing statements is not true?

(1} The pelynomial ring Flx)is a field, if F is 2 feld
(2] Every field is an intsgral domain
(3) Every finite integral domain is a field

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

o
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frferfiga swaf & & @7 == 98 27

(1) 9% F o% &7 2, 9 9g9E 59 Fix] 9w &9 8

(2) F & TF PieE 59 @

() v oftfim g wi o & 2

(4) 9% R TF [OiEW F9 B, @ R[x]F @ i e 2

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) 0 or 7 (2) 3 or 4 (3} 1 or 2 4) 2 or 3

Tt mE v S W, W, T 3 Al £ & dim W, =3, dim W, =4
T 4 < dim (W, + W,)< 7. 7 dim (W, ~W,) & a%0 3

(L] 0T 7 (2) 3 a1 4 (3) i @2 {4 2 3

fee =[x, %), p ={y,, y,} are two vectors in R®, then which of the following can
be inner product for R*?

e R? H o= (%, X,0.B = Uy, y,) B FEW W, A FefaiEs 8 # #9 R° W I
T & A% B 7

(1} {«/B) =0y +3xays + 22X, + 5x4,
2} {x/B)= xag —2xYy, —2x,4; + yllz
(3} (=/P)=2xpy, + x4,

4} (o /B)= x4 —2xy, — 21, + X303

7 (F.T.C.)
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18.

19,

20.

21.

(328)

The coordinates of the point (5,6, 7) of R? fwith standard basis) with respect tm
the ordered basis {[1,0,0},(11,0),(},1 1)} are given by

A AR % ' R ¥ R (5,6,7) % wigd SWE 41,0,0),1L1 0}, (LL1)} B
i frds #

(Iy (-L 7 -1} (2) (7.-1,-1) (3} (18,13, 7) (4) (-1, -1,7)}

Let T, U be two operators on R2. In which of the [ellowing T =0 butUT 202
A B R WA EEE T U E efafee f & RS tr -0 Ry UT =0 7
(1) T (x5, 2} = (%, 0), Ulx, x;]=(0, x;)

2) Tlx, x3)=(x, X3}, Ulx, x3)=(x — x5, X3 - x}}

(3} T, xz) =(x - x5, X — 3}, Ux, x3)=[x3, x5]

[4] TI:JL'l, x!] = I:G: D], U {.Il, x:«!) = [xl' xI}

Af T is a linear transformation of a vector space V into another space W and

dimV =4, dim W =5, Nullity T =1, then rank of T is

IR T TH IeE T oF ARw o v ¥ 3w FNR W W € AW dimv < 4,
dim W =5, Nullity T =1, at T & 5ifz 2

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

If in an inner product space o, f are two vectors such that Hee ll=2,|[B || =3 and
e +B [[=5, then |fa B || is egual to

o R o TR TR A op B W akw §F afe2 ||p)|=3 @
la +pil=5, @ ||a-§ [ === &

(1) O 2 1 (3} +10 (4) V12
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23.

24,

25.
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If o, are twe vectars in a real inner product space such that || +8 || =5
[le=RB1i=3, then (o/B} is cqual to

o fdll amfas s R mal H e, ) @ @l B ||a+8-5
o Bl =3, @ {e/B) T3

(1) 2 (2) 4 {3 8 (4) £

Let & ={LC1), p=(C1-2) and y=(-1-1,0. If fla}=1 f{i}=-1 and
Flyl=3, then f(a, b ¢) is equal to

AT 76 a=(L0,1], p=(C1 -2) a4 v=(-1,-1,C) & fla)=1 f(i)=-1 a=r
Fly)=8, @ f(a b,c) = &

(1) a=-b+ 3¢ {2) 2a-Eb-2c (3) 3ea—b+c {4) 4a -Th -3¢
where [ is a linear functional on R°.

T f, R? W wm Has wewm R

The rank and nuility of the lincar (ransformation T:R® = R? defined by
T [x!_l' xEl x:]_] = {xl = Xn _!_2-1-3: Exl + Xa, _.x] —2:’62 + 2.*:3] are !.‘CBpE'L‘l’iVEl}'

T{x, X, x3)={x —%; +2x5, 2%, + x4, - ¥ -2x,+2x,) #® Tonls itasw
AT TR 5 R® & #ife aw A F4m:

(Ir o, 3 2) 3,0 (3) 1, 2 4} 2,1

Let W), W, be two subspaces of a vectar space V. Then the smallest subspace of
V containing W, and W, is

o e ur AR wE v oF Wy, W, & wvewie € @8 ow, e W, ¥ TR w0
9N FEE B sTEafy 2

(1) W, W, 2) W, + W,
(3) W, nW, (8) (W ~ W) (W, ~ Wi

= (P.T.C.)
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26.

27.

28,

29,

(328)

If' V and W are vectar spaces over the ficld F,dimV =dimW=n and T is
non-singular linear transformation from V into W, then rank T is equal to

T A Fw v s ow A i A, dmV sdimWepnam v & wom T
w Gafe Waw soam B, F w5l T w2

(1} n (2} <n 3) I (1) O

Whick of ihe following sequences is not bounded?

Frfifen wgwdi 8§ & w i 7 3

o [ (=10 ]”
() q-u=_, (2) 11+ il
1y " 1] '
(3} {(14’;] }“=1 {4i {l"?g"‘g"‘"ﬁ H}nl

If a function f: ® - R is continucus and fl{x+y)=f(x)1 fy) ¥x y e R, then
FREIRE:
;rf?;‘ UF BT FiR-REW 2 I f(xy)=Fix)+ fiy) Ve y<R B T Fix)

{1} x*FiN (2) x*f (1 (3) xf (1) 4 x*F (1)

A function f£:]0, 3 ]> R is defined by
U S F:03]-R
Fle)=lx|+x=11+|x-2)+|x-3], Vxell, 3]

The number of points in [0, 3], where f is not differentiable, is

amﬂ&wﬁa%mﬁﬁqfaﬁﬁ:ﬁaqﬁ%,m,arﬁﬁgaﬁaﬁm%

i3 (2 2 (3) 4 [4) L

10
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31.

32.
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f f:la,b]-R and g:[q B]>R are two functions such that
Filx]=¢"(x), vxe[a, b), where f' and g’ denote first derivative of f and g4
respectively, then (f —g)ix}, vxe|q, &, c being any real constant, is

LIt fifla, B> R ) g:(ab]l-R 3 y:f LB 3 =
Fiixl=g'(x}, Vxela, b], M f 30 g 70 f 3 g =1 oW Twwe w2y
Fd ¥, ¢ FS AEE FR Y, A (F-g)(x), vrxela b, &

1) ¢ 2} ex (3] ox? 4 ex?

If a function f:R >R is twice derivable and satisfies Yx>a>0, the
inequalities | f(x)|< A, | f"ix)|< B, where A and B are constants and
fix), f7(x) denote first and second derivative of f{x} respecrively, then
Yx>a>0 | f'(x))is less than

aﬁWWf:maaﬁmaamw%ﬁnvxm}o,ﬁnﬁaﬁaamwaﬁ
FOEGE T R | fix)|<A | frix)|<B, S A s B ;W OF Fur
Flixl, fflx) =7 fx) % v@ @ e s mafi 5@ 3, o Vi»a»0,
* RW | £ x)| Pefrfam & 59 2

1) 2VAB (2) JAB () %JE () iﬂﬁ
lim 272/7 g
lim 27" 2
(1) 1 (2} 2 (3) 2 (4) 4
11 (P10,
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33,

35,

36.

(328)

1 ;
cx<—andrisa
r=+1 r

If a function f:[0,1]|— R is defined by f{x)=2rx, when

positive integer, then I; Fflxjdx is

e Uk w2 f [0, 1]= R, F(x)=2rx, &9 1 cx<l oz, TF YIS I

r+1 r
%, o0 e 3, @ [ (xax

SE 2 @ 4

[ x™(1- x)"dx exists if

[ x™(1-x)"ax sifEea & g 2 af

(1) m=>-1 n<-1 | {2) m< -], ne-1

(8) m>-1, n>-1 (4 m<-1, n>-1

If y=[log | .=c+1."(1fxéiﬂz and n is a positive integer, then (Yn_2)i0, 18
Iz y=]'lc:g{x+-,,u'fl+_xgl}]2 Al n TF TIRgE [uiE ¢, A [(Yn 12l E

(1}~ (¥, g {2) A Yn)m (3] ﬂziyn]lm 4 -n? (U)o

With the help of the mean value theorem, if O0<89.<l, then the value of
log alx+1)is

weaHE ¥ F wEwel 4, A5 0<6<1 B, M log ix+1) W U P

1 ™ xlog g @ %
1 Z] —— 3} ————
) 1+0x <) I+0x ) 1+9x ¥ l1+8x
12
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37. If the curves ax” +by® =1 and agx®+by? =1, a0 a'=20 bz0, b 20,
intersect orthogonally, then the following condition satisfies

aft T ax?+by? -1 W oaxl+byl =1 a«0 a'«0, bul, b »0, T
w4 £, o Frefofan o wqe S 2

1 1 1 i 1 1 1 1
(A} = B e (2} =—===-—
a h a' b a b a &b
(@] = fet el g L 1 1 1
a b a b b a a P

38. The asymptote, parallel to the axis of x, of the curve y° + x2y + 2xy° -y+1=0
18

X~ F HWAW, TF y° + xly+ 2ayl -y +1=0 H ATl R
(1) y=0 (2) =2 (3) y=3 (4 y=4

-
39. The radius of curvature of the catenary y =g cc::shJ E], ax>0 is
LT

ErE:| {Catenary) y=ac0&h[-§-], a >0 % gFm o

¥ 2 y? y’
(1} . 2) y (3) -t e

30, Ifu:sin{gj, then. a2 ey O fa

86X &y
EI'E uzsin{fJ %’, | xa—u~+ya—u%
Y dx oy

(1) 0 (@ 1 (3) 2 (4} -1

(328] 13 (P.T.0)
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4l. T wujxy) is a homogeneous  funcrion  of degree 2 then

s &%u 8%y o B°
X5 —+ 2
e xyﬁx&y - B1% -
2 8%u 2u 4 5%
?ﬁu[x.y}ﬁ?ﬁzﬂﬁwmqﬂ?%,?ﬁx~—+2xy + ¥y 2%
i dx dy Gy
(1] u (2) 2u (3 0 (4) 3u
2
¥2. I x=rcos®, y=rsin®andnis a positive integer, then ooy (" cos nf) is
X oY
ﬂﬁx-rcusa ymrmnﬁaﬂ'{n?{ﬂ?m‘ﬂﬁ% | (r cos nf) ¢
Sxa
(1) =n(rn-1)r""2?.sin(n-2)0 2) nir-1)r=2
i3) n{n-1)r*?gin{n-210 4} sin(n-2)8
d{xy) f?(rE']

43. I x=rcose, Yy=rsind 0<8x< 2n, r>0, then
dr,8) a(x y}

ﬂﬁx-rcﬂsﬁl Y=rsing 050<2x r>0 %, 8[_1:,3_;,:} P”B} 2
d(r,&) 2(xy)

(i} @ (2 1 (3) -1 {4) 2

44, Ho=t'e "M gn

el ii frz ﬁﬂ} o
at’

P2 arl B =—, then the value of n is

AR 6=t "% 3y - ar[r3§}=%? 2, nw oo 2

(1) 3 @ = (3) _.;’1 (@) 1

(328) 14
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a 1
Flxoy zi=log (% + 4% 5 57 xyz), then [Ex+ay &me

2
‘Tﬁ‘f{x.y,z]—iﬂglx +3% + 2° -3xyz) , Eﬁ[ﬁ+—a—+-‘a—]f%

cx oy dz
3 3 g G
(1) 5 (2) e 3 {4 e
(x+y+z; (x+ y+z] {x+y+z] (x+y+z}
H{a,}o, o 15 & sequence of real numhbers such that lim [EOMII '] +“”]=ﬂ,
71 =m L+
then lim L 3
i —pom
{1) = (2) o +1 (3) m+3 (4) May not exist

Wiﬁmﬂ}f:{}mﬁrﬁmmsﬁaﬂﬁmaaw%ﬁa

iz (aﬂ +ﬂ1+'--+ﬂn]=u & lim o

=% T+ 1 o
{1) o (2) & +1
3) a+3 (4)3%@1'4‘:@%‘1%%

Iz, 2z, - z, and D, Wa, '+, @, Are complex numbers, then following inegqualiny

is correct
1/2 1/2

i” —“—[Z!%Ji] [ﬁlfw,ﬂ:{
1/3 1/

5@1%!99 [ﬁ}]imflﬂ

e 14
o < Enre] [ 1o
f-1 L= i=1

(4] None of these

[1)

15 (P.T.0)
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Tz, 2y, 0, 2, HE 0, 005,00, T FEE §, @ FEfERad s B R
X —12 r ~142
1) !'i =00,
| =L
~1/3 - 1143

ZI%I“ };Imflg
2) fila-w. < ilal glm,-aa

M

Lt=L
Li=1

~1/4 172

lﬂJiaﬁm I_ZI%I“ Lglmfr‘_

|

(4) ¥® 8 = aF

48. I 2=x+iy is the complex number, then |2-1|+|z+1|=4 is the equation of
following curve

(1) <urcle (2) parabola (3} clipse (4] hyperbola
qAE z= x+ iy FOGS @0 R, @ |z-1]+2z+1|=4 Fefaliagg 9% =1 afwmo 2
(1} 9% (2) wEeE (3) Fefzw (4} ST
49. The loa of the points z satisfying the condition arg[ _i] =% is
Z
(1) parabola {2} circle (3] ellipse {4] Nonc ol these
z—1 7 .
Wil arg{mj=—3- N THT T art famget 2w g 2
(1) Tgedg 2) 99
(3) degm (@) % # F

(328} 16
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If a function f:C—C is defined by fiz}=|z|?+3, vzeC, then 5 is
differentiabie at

MW BH [ CoC Fl21=1z[%+3, vzeC, T wonf| %, @ § ffafn
fag o sEwady 2

{1} z=0 (2] z=1 {(3) z=2 4 =3

If a function fizj=uix Yl+ivix y), VzeC, is dilferentiable ar each ze(,
then following conditions are salisfied

e wem f[z:l=u(x,y)+iu|’x,y], vzel, TIF ze( yWEFEAHE 2, ®

Frafafier 713 a=qe d0f

SNCUIEUN R @ B _dv v e
dx dx' dx Jy ax 3y ox By
du_dv v du M Bv dv by

Bl o= — -2 ) -2 ==-2
dx dy  BAx oy éx Jdy Bx dy

If 2 { x, Yl=e"[xcosy -y sin Ylsuch that f{g)=u|x Y)+ 1 (x y)is anaiytic in
C, then v{x y) is

a uixyl=e'(xcosy-ysing) W ¥ & C 3 Flz)=ul{xy)+ivix y)
Yyafis (analytic) 2, &t pixy) #

(1) e*{xsinyuy COs i) 3 E"fixcnsy-rysinyj

(3 e"‘{xsiny-:—ycnsy] (4) e -xcosy

17 {PT.C0)
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53.

54.

556,

56,

(328)

A particle execules simple harmonic metion of petiedhe hme 7. The hrme tak
by the particle in moving from the centre to half of the amplitude is

TF ¥ A& FE T 6 WS W= T @ O S 81 FW ZE 9 8 WIWE
FEAM °F T A @ A T R

T T T T
(1) z (2} Y (3) Py (4 o

A particle executes simple harmaonic motion such that in two of its positions t
velocities are u, v and the corresponding accelerations are o, B. The disian
between the positions is

TR FU A NEn e W W TR ™ o ¢ ozt o fafet A 9o e
TG OO o, p o § I ST S dm w2

.- R p2 _ g2 - w? + p?

o +p Ezim 3] ¢+ t a -

(1}

A heavy particle slides down a smooth cycloid starting from rest at the cusp, t
axis being vertical and vertex downwards. The magnilude of the aceeleration
every point of the path is egual to

F AT wE U o O § fomere 2 ow RO R Treeewr R, e
T g W Fa few d 8 Arl 3 s ey w = Rees wom @me

{1} Zg (2)

N

@ 2 (4 g

A particle is projected {from the lowest point with a velocily u and moves alo
the inside of a smooth vertical cirele of radius a. The particle makes comple
revalution when

T wN o R fig 8 w9 A il e s oo B 2 & o
FEN g & FE TN O ¢ w0 OHON We U0 R ol 7, o=

(1) u® <2ga (2} u® =2ga (3) u® = 4ga (4} u?»3Sga

18
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If the central arbitis 7" = a" cos nd under a force towards the paie, then the law
of force Is properiicnal to

ﬂﬁﬁﬁ%%@ﬁﬁ#ﬂ?ﬂr":a“cusnﬂ%.ﬁﬁ'ﬁ"ﬁﬁﬁﬂﬂ
fFaF weE e

1 20 ; 1
W e @) s 3 rovee 4 s

[ wis the angular velocity of a planat at the nearer end of the major axis, then
its periodic time is

M
2n l+ve 2n [l+ e
1) =2 i sl |
] n Y{l-e)® @ m Yl-g
2r 1+e 2n ji-e
& o (1-2)? ) ?\EE

A particle is projected with a velocity V along a smooth horizontal plane in a
medium whose resistance PET unit mass is k times the veiocity. The distance
maved by the particle in time » is

Eﬁmaﬁvéﬂ#ﬁﬁﬁﬁ%ﬁamﬂaiﬁaﬁt%mﬂnéﬁaﬁmé,
ﬁaﬁwﬁﬂﬂwﬁ'ﬁmm%#kqﬁ%umﬁmwmﬁnﬁqﬂﬁ

(1} Vil-e & (2} k(l-e ™)
L LA
B - (1-e" (4) = (1-e)

19 (P.TO)
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B1.

62,

(328)

The forces P, 2, R act aiong the sides BC, CA, AB of a triangle ABC respectively,
IT their resultant passes through the circumcentre, then

P QR B UR T ABC % BC,CA AR ¥ wRw wd =@ 3 o =
oot afEg ¥ few T E, W

(1} Pros A+ Qcos B+ RcosC =0

@ P+Q+R=0

(3} PsecA+Qsec B+ Rsec " =0

(4) P ecosec A+ Qcosec B+ ReosecC =0

One end of a beam rests against a smooth vertical wall and the other on a
smooth curve in a vertical plane perpendicular (o the wall. If the beam TES{s in
all positions, then the curve is

(1) a circle (2) an ellipse (3} a parabcla (4} a conchoid

(1} 9 (2) Ardgm (3) WaEE™ {4) ITEIq

Five weightless rods of equal length are jointed together so as to form a
rhombus ABCD with one diagonal BD. If a wcight W is attached 0 C and the
system is suspended from A, then thrust in B is

Aﬁmmﬁﬁaﬁa,ﬁm@ﬁmﬁﬂﬂﬁi#ﬁ%ﬁmwﬁc%magﬁaﬂ
Ww%amﬁaﬁgwmﬁmm%,ﬁﬂﬂﬁﬁmﬁm
W W ' W

w — — il

(1) (2) N (3) 3 (4} B

20
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A uniform chain of length £ iz suspended from Lwo points 4 and B in the same
horizontal fine. If the tenzion at A is twice thar at (he lowest point, then the
span AB is

%WLaﬁéaﬁﬁwaﬁaqﬁBﬁ@aﬁﬁmﬁﬁamﬁ
mw%!aﬁﬂmmﬁwﬁ@%mﬁ@ﬁ,ﬁmmﬁmﬁm

J = r
(1) —f=img{2—v'31 (2] =log (2 +3)
V3 ~'3
(3] Liog(2-43) (%) Llog (2 +3)
The integrating factor of the differential eguation

( xis sin XY +COS XY | i dx [ Xy sin xy -cos ylxdy=01is

HAhel  gHR {xy&inxy+cnsxyiya‘.x+fxysinxy—cgsxijdy=g C
HAETF VHETE R

1} 2xy cos ay (2} xy
[ =2 @ -1
XY CO5 Xy 2xy cos xy

The particujar intcgral-nf the differantial equalion (D —l]"!y = xe” sin x is

HIFA THFN (D -1y = xe® sin x = Tk T 3
{1} ~(xsin x+2cos x) e~ (2] (xsin x+2cos x)e”

{3) (xsin ¥ -2 cog xle* (#) (xcosx+ 2sin x] e

21 ET )
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66.

B7.

53.

(328)

The differential equation corresponding to the family of curves y=cix-rc)*,
where ¢ is an arbitrary constant, is

aﬁym—;gx—c;*%vﬁ'ﬂt%awmwm,aﬁcﬁw%mﬁm%,
i

ﬁ]3=4 { ay 0 (@“3: PP

ll}[i U] g2 {2 | y{x! yJ
dy _ a8y

(3) =2¢c{x c) %) {x—c) =2y

v)
The gdifierential cquation cos x %ﬁy +8in x % —2y cos” x =0 is transformead by

changing the independent variable x to = by taking z = sin x. The transformed
equalion is

dzy 5 Efy 3 s =
HIFE  OHFY coaxﬁﬂmxa—zycns x=0 F W3 W x ¥ z T
z=31nxnﬂé§qwﬁaﬁaﬁmﬁlﬁaﬁmwilmﬂaﬁm%

d? d?y a2
dgg*w:o @ “F+=-0 @ d}j

d'E
(1) -3=0  (3) Eﬁ-gyw

Using the transformation y (x)=v{x}secx in the diiferentiai equation
a2 dy . ;
Ex% -2tan x d_xy +0Y =0, the transformed equation is obtajined as

FOAAN yix)=v{x)secx W T ExG) i o o S ix Eovd
dv d® d?y d?y

{nm—w::} (23&_}4%0 (3)

22



89,

T0.

71.

T2,

123)

153P/217/30 Set No. 1

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

SN TER W SHE FeH S, (x) SERE TOET 5 5 2
(1) xzy"+xy' 1 [n:‘—xgj=f_} (2} xgy“+ xy'+[x?—n2]=ﬁ

3] Xy -y +(x? -n¥ =0 (4) x4+ xy 4+ (x% +nY) =0

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

T y{x)=1- x NS OEEE B OUE T 2

AL N 1 prmin
L '[” mdt-l (<) y(x) I e I” + a
@ [T y(t)diax 4 %% = (x4 y0) o

The initial value problem corresponding  to  Lthe  integral cquation
ylx) =1~ [“(t-x)git)dris

UK T y(x]=1+j:f:—xly(rjdrﬁ TG muihE wm f ogen #

(1} ¥"-u=0 y(M)=y(0)=1 (2} 4" -y =0, y(0)=1, ¥'(0)=0
Bl ¥+y=0 y%(0)=y(C) =1 ¥ +y=0 yi(0)=1, y'{0)=0

A real root of the equation ¥* ~3x—-5 =0 lies in
HOHT 7 -Bx -3 =0 F TARw Tm fead BRg 27
[} (Q,1} 2) (1, 2) (3) (2, 3] (4) (3, 4)

23 (F.T.03}



15P/217/30 Set No. 1

73.

74I

79,

(328)

The second difference af ' polynomial of nth degree is & polynomial of degree

A T T AR W e aRe R W o T
(1) n+l 2] n (3) n-1 4) n-2

Using the set of values
v F Ry T owem wowm wE W

|
r x[lﬂ 15 |' 20 25

|
,‘ ¥ | 1997 21-51] 22-47 | 2352

the obtained value of 4%y, is

A%y, W OTH 49 2
(1) 058 (3] -0-58 {3) 1-58 (4] ~1-58

By applying the Lagrange’s interpolation formula in the following table -

Hefafen @ifeh § wigs & AN qF WOV w F Jvan

" O [ 3 4

the polynomial appreximating to yix)is
Y{x} T M FreFeen agog 2
(1) x® +5x+12 (2} x*-5x+12

(3 x*-6x+12 (4) x*+6x+12

24
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76. The third divided difference of the function wix) = A with Lhe argument g, bocod
X
is
y[x}=%mqﬁﬁwﬁﬁmﬁﬁaab,ngﬁﬁﬁﬁ%
(1) -abed 2) -~ B =r S
ahed aboed g hicig 252

7. I T,{x)is the Chebyshev palynomial of degree n over the interval I- 1], then

?Iﬁrq:xjamna{-z,uq‘{%ﬁam%mnma@a%,ﬁ‘r

(1} Taix)=0 2) Tix}=1

(3} To{x)=0x—1 (4] Tylx)=4x" _ 34

78, liy=qg+bx+oxl andyu,y,,u,'z are the values nycorresponding wx=0 h 2A
then j ¥{x}dx is equal 1o
TR y=a+breex® am HooYulYe ¥ F x=0,h2h @ g WW O, A
j' y{x)dx o g emo
h
() 5 (y0 + 2y, + ) ) 3 (U + 43, + 3y
A F
(3 3 (20 + 23, + Y, (4] 3 (Yo + oy + yy)
(328)

25 (P.T.O ]
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79. If @, v, w are thres vectors, then which of the following is not carrect?

A u, o, w 79 BET E, G P § 2 smm 20
(1) (u+u)=ws={uxw)+{vxw) (2) wx(uxw)=(u=v)xw

(B} u{uxv)=v{uxv) () (u+wv)rw=u+{v+w)

80. If « and v are two vectars, then the value of [Juxwv|j? is equal to
A W& v F R fuxv||? T oOw =
(1) fu-udo-v)-(u-v)° (2} (wxup (vxo)-(uxp)?

(3) fu-u)? () fux=w)®

81l. The value of x for which the three vectors xXi+3f+2k, 2i-2j+3k and
21+ 3j+ 4k are coplanar is

T WY x4 Rj+2k, 24+2j+3k T 2i+3j+ 4k AR wh 7o B %, @ x W DN
Eiurl

(1 1 (2) -1 (3) 2 {F) =2

82, Nu=x®*+y*+3z2° +2xyz, then the vaiue of curl grad u is

ﬂ'ﬁu=x2+y2+zz+2xyz%,ﬁ}'fcurl grad u 1 T= 3
{1l xy= (2) x+y+2 (3) 0 (4) 8

(328) 25
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The directional darivative of Flx po2)=2x% + 357 4 22 a1 the peint (2,1, 3} in
the direction of the vector g = +27-2k is

Fxu 2 =2x"+3y° 2 22 o1 g (2,1,3) m whw a=i+2j-2k # fw 3

TS RET g

4

5 !
(1) 3 (2} 2 {3} 3 (4) 5

If u and v are scalars and a and b are vectors, then which of the following is not

wﬁ:uqéﬂmﬁméamaqébﬁﬁw%,ﬁﬁmﬁﬁﬁqm%?
(1} grad {uy) = xu grad v+ v grad u

[2) grad (ua)=u div g et - grad u

(3] diviaxbi=k. curnl a-a-curl b

{4} curl {« xBl=q div b—p div a

Which of the following statements is correct for Green's theorem for vector
calculug?

(1} Transformation is between double integrals and line iftcgrals
(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 lipe integrals

27 (P.T.0.)
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"o e § 1 vy F Rm o § Fie-m s w20
(1) 1 et @ Haw wwe % dm sqmm 2

12} HIUEH TS W AAOE WO % A Egigm 2

(3) ¥ Tl 9 s weel & FF sqmer 2

(4) T Ol T s amwe Fodm wwia 2

86. IfF =xy% + yjand the curve ¢ is arc of the curve y* = 4x from (0, O)te (4, 4)in
X—y planc and » = xi = yj, the value of _{L__ F.-dr is

HHEhT! jCF‘dr =l HMH, W%F.—.xgyzi.@.af'tﬁ; Th o, x—y O W ylzzq-I?.T
(0,0} | (4,4) %7 =19 2, a #m
(1) o (2] 256 (3) 248 (4) 264

87. il S is any closcd surface enclosing volume V and F = x + Y+ 22k, then the

value of ”'F;i 2S5 using Gauss theorem will be

T F-xivyj+22k 80 5 0F WO ® 1 vV wmaw ¥ FESled & g, &l
f[F-nds = v g

(1) V (2) 4v - [3] 8V (4} 16V
88. Differential equation x° EZE = x dy +[x? - n¥ ¥ =0 is known as
dhx x
1) Legendie equation {2} Besse]l equation
(3) Hypcrgeometric equation (4] Laguecrre equation

(328) 23
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ATHST THFAT dx +xj—i—-(x ~nt)y = 0= F ¥ e Tm & a2

} wiieE e (2} FE el
) st e (4) SR TRy

The nth derivaiive of {x—1)" with respcct to x is

(x-1)" =0 x & T0Y »a svgmr am
(1} nx (2) ntx-1) (3} nt (4} n

For Legendrc polynomial P, the value of P, (1} is equal to

Fﬁﬁ:g‘agqaﬁnﬁi%ﬁﬂ{l]?ﬂmﬁm

(1} nin+1) (2} é—n{n+1}
1 n
(3) S{-njin+i) (4) R

(1= 2xz+z2)-1/2 _ }_ z"P,(x) is known as

(1) generating functu:-n for Legendre pol_vnomml
(21 Redrigue formmia for Legendre polynomiai
(3} generating function for Bessel polynomisj

(4) recurrence formula for Bessel polynomial

29 P10y
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(1-2xz+ 2% 42 2 iz”‘Fn(I] % ™ 9w owe 2

D) TN W ¥ R s o

(2) g W F T A g
(3) 59 TR & fom w7 e

(4}%@3&@3%@%@

92. Recurrence formula for Legendre function is
W B % A ey g 2
() nhy =(2r-1)xP,_ -(n-1)p_,
(2) nP, =(2n-1)P _, ~tn-1)p___
(3) P, =npk | =t~ P, 4

{4] ﬂP" = I]?-.‘::'I\-'-.r:l -1 '—[n_l]Pﬂ- 2

93. The value of Legendre polynomial Pi{-x)is
RIEL WEHR Pyl-x) ¥ Om 2

L 1.2
(1) -2(3x" -1) @) 5327 -1)

(3) -;-(1+3x21 4) 3x% -1

(328) 30
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94. Which of the following identities is not correct for Bessel funciion?

ﬂﬂﬁ%ﬁﬂi%ﬁﬁﬁﬁﬁ‘qﬁ?m?ﬁ%?

d | _ . d
(1] &—x(f RS S (2) E{ann.]=ann-1

e 1 d
(3] EEJ-': =§ith—I_th+l] (4} afl’anj=anﬂ+l
5. The value of Besse] function J, (x) is equal to
2
WHT T, (x) T O9F Sy
2
5 I'_
(1) E(-caﬂx—sinx| (2) )J [Smx—cns xJ
Vo x y Vn
(2
(3] ‘J'—- 8in x (%) -~ cos x
Vax

86. Hypergeometric function F {e.B;v; x) is defined as

mﬁ@rﬁ?ﬁaWF{u.ﬁ;?;x}ﬁfﬂm % afteifeg 22

(o), (B o o x
FEZE rr!l [2»] r.z(: ¥ !
o (e ) (B}, £ (o), [B),
3 i1 1 o [ B ______
sl Z (v). . K =En yrl

(328) 31 (P.T.O
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97.

Ba.

99.

(328)

Radius of convergence of hypergeometric series 18

whreftEE Ea & wEw $ B

(1) (2) % (3} 1 (4]

b |

L
3
If functions f =1 and f, = x are orthogonal on nterval (- L, ), then the function
Fa =1+ Ax+ Bx® will be orthogonal on both f; and f, if

(1) A=0Oand B =1 (2 A=Cand E=-3

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

1 e f,=1 T fy=x FWE (-L1) W wTEomwEm ¥, @ weH
fi=1+Ax+Bx®, f, @ f, T W w=EHE AW, TR

(1) A=0® B=1 (2} A=0 T B=-3
3} A=-3Td B=0 @4 A=1W B=0

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

(1) When 2 =0, it has no eigenfunction

(2) When & =-k?, then cigenfunction &%
(3) When A4 = k¢, then eigenfunction B, (sinfimx — m ¢os nnx)

(4} When & =k, then eigenfunction e*

32
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h-fadifay o ¥ ray =0, YOl+ g {0)=0, Yy+y1l)=0 % B fofefge
9 @ wH-m 3uw ol T R7

(1) 5@ A =0, ﬂmﬁqﬁ??ﬁ@m

(2) ¥ & = —k2, & T BT e~ Fry

(3) 3= 5 = k2, T e vy B, (sinnnx - nx cos nmx) g
B ¥k =k, @ TR o o @

100. The interval in which function Slxt=cosmx: m = 0,L - forms an orthogonal
set of functions ig

P § 8 g s d, e Flx)=cosmx; m =0,y,... vs TERIVT yEE
AT=Y Sy &

101. Which of the following is the torrect value of Besgel furction in rhe integral

(2) Ja(xj=;r1— [ sin (xcos0) aa

(3] Jyix)= [ cos (xsing) ag

(4) Jofx) = J: Sin {x cos8) dg

328 33 (B.T.0.)
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102, If Laplace transform of f (t) = ¢(s}, then Laplace transform of ™ f {at} is equal

ta

T T f (¢) T OUCHE TERG f (1) =9(s) ¥, W 7 (ar) F AR FM
1, s-a w1 fs=b

o b o 5[]

3) ¢[S;“] (4) ¢[5:’]

103, If L{tcosat) denotes the Laplace transform of tcosat, then the value of
L{tcousal) is equal to

If2 L(tcosat}, ®eH tcosat T om Tiawy Fefg =@ 2, a L{tcosat)

HE B
S+ o s-d & g $% -n?
I w R p——
(1 == @ =2 @ rE W
104. If a funetion f(t) is defined as ,
qe TFE FEE £ (1) F AE T G a2
Lol & pa
fEtl;{—l; Z2tcd
then value of L] f[t)] is equal to
i % S FEEE H 9E g
1_813 l_FE—Q:-‘.
(1) —= ) —2%
s(l+e®) 2 s{l+e %)
l-—e 14+ g2
8 —— 4 — =
s(i+e &) t s(1+ e}

(328) 34
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Let 1 be a cofinite topology on a set X. Also, if © is discrete, then

1) X is infinite

(2} X is non-finite countable

3] X is finite

(4) None of the above
m%thm@w—ﬁhmélmmﬁmqﬁrﬁﬁﬁﬁ%,ﬁ
(1) x =i & (2} X T-oiifm oy 2

(3) X ghifim 2 (4) ITF § § wré 4F

Let f: R— R be continuous and f{g)=0, ¥g € Q. Then for a] XeR fix)=
(i] €

{2) ¢, where ¢ is an irrational number

(3] 1

4 2

TN & f: R+ R o & ug Flal=0 YgeQ, @1 W xcR fx)m & o

(1) @

(2) & T/ o T g wEy 2

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 £
is

(1 x (2} empty

(3) a proper subset of X (4) A
mﬁa,ﬁﬁﬁmmxmwmélﬁam%wﬁ%
(1) X

(2) few

(3) X F uh T ITEH=E

(4] A

Letl, 7, 1, be respectively, the usual, lower limit and upper limit topology on R.
Then which of the following is true?

(1) =, =
@ 1,c1,
(3) 1, U
M UcryandUct,

nﬁ'rf‘m”,U,T,,ruRmm:w,ﬁnmtﬂmqﬁﬁmmmmﬁ#ﬁr%%:ﬁ
frafofes # & Fi3-m = 22

(1) %, &% (2) T Ty

3) t,clU @) Ucsy WUcx,

36
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let £: X 5 Y be an arbitrary function and (X, 7) be an arbitrary topological
space. Then f: (X, v} (¥, 7") is continuous if

(i) " is discrete topology

{2} v’ is an indiscrete tepology

(3) ' is arbitrary topology

(4} *' is co-countaple topology
nmﬁa,f;quqmw%mﬁqqé(x,r]ﬁv@%mwﬁﬁﬁﬁ-m%am
FlXv) > (Y, o) Waa @m, ufe

(1} « s ¥Ry & (@) = o n-fifes ofafy =

(3] v IEfeeT aftfy & (4 <" we-Torfe gfdfy &

Let U and T, be the usual and lower limit topology on R respectively, and
fF:R=>Rbea map such that for all x = p

X i xx1
x+2 if xa1

ftxr={

Then which of the foliowing is trye?
(1) fisU- continiious

(2) F is not T; —¥; continlious

(3) fisnotr_y continuous

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

37 (F.T.0y
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Wﬁ,UQﬁit!,Rmﬂﬂwuﬁﬁﬁmﬁﬁmwwﬁ%@if:E-:-I
% U AwTes ¢ foed aiEER Odl xe R ¥ T

j x i x<1
lx+2 i x>1

flx)=
71 fafafas d 9 FH-91 89 27
(1) f, U-U ¥oa &
2) f, 1, -1, a0 TE 2
(3 F,U-U Ta7 48 &

(4) (1) @& (2) BF T 3

111, R is
(1) locally compact {2) totally bounded
{3) seguentially compact {4) None of the above
R
(1) ¥ w9 § gEe (2) qola: afEg
(3) ATFEF GHEA (4] IEE A H HIg A

112. A metric space is compact if and only if it is
(1) bounded (2] totally bounded and complele

(3) complete {4} compact

(328) 38
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(323)
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@m%ﬂﬂ%ﬂﬁm%,ﬁﬁ?ﬁaﬂﬁaﬁﬁ
(1) g

{2) T ufteg w ae

(3) &t

(4) Gz

Let © be the class consisting of R ¢ and all open: intervals of the form
1. @), geQ Then t ig

(1] not a topology
(2} a topology
[3) base for lower fimijt topology

(4} base for upper limst topology

mrﬂ%,rﬁmaﬁ%,ﬁrﬂﬁﬁ¢ﬁﬁmm},qe9%mﬁqﬁﬂmmﬁa
%lﬁ:{t%

(1) o w7

(2) =% witafy
fa}ﬁwﬁmaﬁﬁfﬁﬁrfmm
(3) T =i A gl w5 A

39 (BT
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114. let(X, t)be adiscrete topological space. Then which of the following is true?
(1) All subsets of X are dense
(2] All proper subsets of X are dense
{3] Only X 1s dense
(4} No dense subset of X exists
o (X, ) F wifeles wm 2) 9 fofefes § 8 <w-w o gme
(1) X % =it soag= o §
(2} X & oft @ Ju-—ar=w g &
(3) 99 X & @A %
[4) X % = o sv-mgea w1 oifthe = 2

115, The topology generated by &ll ¢losed intervals of length cne an R is
{1) cofinite
(2] discrete
{3} indiscrete
4) Neither discrete nor indiscrete

R W T% TWE I Wit 9T suel gu 3w gt mm 2
{1) we-uiifim

(2) fafees

(3) H-Hhr

(4} 7 & RfEw A 7 @ R-AiT

{328} a0



116.

117.

118,

[19.

128
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Lat X be g three-point set. Then the nurnber of topologies on X is

mﬁrqmﬁq%mw%rﬂxmﬁhmﬁﬁﬁwﬁ
(1) 3 (2) 8 (3] 29 (4) 17

The topology generated by the metric 4 (Ly)=|x-y!, x YERoDpN R iy

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

(3) wusual topology (4} upper limit lopology
RA A9 o (xy)=|x—y), X y<R TN A EfEy &

(1) Tg-orfla witafy (2) T wferfy

() =m= it (4} IR WAy a1 ot

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

{1) 1 (2) =

{3) 0 {4) greater than 1
@mw%m—ﬂﬂaﬁ%ﬁaﬁﬁwm%%ﬁﬁﬁmﬁ@w@%
(1 1 (2) o i3) O 4) 1 & s

Every subspace of a secend countable sSpace is
{1} co-countable space (2} discrets Space

(3) second countabie SpRCe (4) indiscrete space

21 (P.T.0)
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w fidm R me | T TR-T R

(1) HR-F7HE U= (2} HfET v
(@) g el e (4) Tri-fafas s
120. Let (X, 1) be a topalogical space. Then
(1) ext(X)=4¢ () ext{X|=X
(3] ext(X)=¢ (4] None of the above
e fF, (x, 1) T miufow wer 2, G
(1) ext{X}=9 (2) ext {X1=X
(3] ext[X}=6 (4) I9E B B s A9

121. Two sets A and B are not separated sets if
(1) A={2,3)and B =(3, 4) (2) A=(3,4)and B ={4, 3]
(3) A={2.3)and B =(4, ) 4) A=[2,3)and B=(3,4]
3 WEE A T B gUE THEE A RO
(1) A=(2,3) T B-(3.4) (2] A=(3,4) T B=[475}
(3) A=(2,3] @@ B={(4,5) (4) A=(2,3) @ B=(34}
122, Which of the following regarding separability is correct?
(1} Every second couniable space is not separable
(2} Every scparablc space is Lindelof space
(3] Scparability is not a hereditary property
(4) Every Lindelof space is sepearable

(328) 42
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qumvﬁam%ﬁwﬁﬁnﬁﬁﬁ?-mmm%?
(1) v e ot Tom qemvig v 2

(2) F7F germnila oo fordems ey 2

(3) qwnﬂamﬁﬂﬁﬁﬁwwqﬁ%

(4) Ut Tdoms waer gy 2

123. Which of the following is correct jn a topological space?
(1) Union of any number of OpCn seis is not open
(2} Intersection of any finile number of vpen scts is open
[3) Union of any number of closed sets is closed

(4} Intersection of any number of closed seis is not closcd
Hﬂﬁrﬁmmﬁ%ﬁwﬁﬁﬁfﬁﬁaﬂq-mmm%?
gi]ﬁﬁﬁa@ﬁqﬁaﬁﬁwmwﬂﬁ%
{QjﬁmhﬂvﬁﬁﬁmﬁzaﬁﬂﬁﬁwwW%
fsj%mvﬂﬁmﬁﬁﬁﬁaaﬁﬁﬂﬁméﬂ%

124. Let X be an inflnite set and t be » topulegy on X such rhag every mfinite subse

{1} indiscrete (2] discretes

(3) neither diserste nor indiscrete  (4) cofinire

(328) 43 [FTO )
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125.

i2ea.

(328)

m%,xwmﬁﬁﬂaﬁmqﬁr,xmwwﬁﬁ#@ﬁ%&xmm

i1y fr-faiad®

(2) et

(3 7 o s ¥l 3 @ -
(4) T

If the mapping f and f~' are continuous maps, then f is called
(1) open (2} bicontinuous

(3} homomorphism (4) closed

ofy grfw F & f"éaﬂmf%a%,?ﬁfm%

(1) g (2) snfea (3) gEEATGT (4] R

Let A be a subset of a metric space X such that there exists no limit point of A.
Then A is :
(1) open (2} closed (3) not open (4} npt closed

Wﬁ,ﬂﬁﬂfﬁ%Xﬂ%ﬂﬁﬂ-ﬁﬂm%ﬁA#?ﬁmﬁiﬂﬁ
e A8 ¢ dl AR

(1) e (2) =4 (3) g A (4) wg e

44
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127. Which of the following topoiogical Spaces is compact?
(1) Cofinite topological space
(2} Infinite set with discrete topology
(3} Usual topological space
(4} R? with usual topology
fffan § 4 sh-w iR o gz #7?
(1) wE-oRfm wifeufis e
(2) HAfaE deufa-Tr wehfe =y

(3) WA wifsEs were
(%) T w@E e -nr Rl

128. Which of the following is incorrect?
(1) Every metria space is Hausdorif sSpace
2] In a T-space, CVETY singleton subset is closed
(3) Everv finite T\ -space is discrete

4] X is Hausdor if cvery comvergent sequence in X has a unigue limit

Frefelian § % F-w w0 wmw 20

(1} ¥3% Ty =9w wioerd o 2

(@) T,-¥19 H, Jei% Y% 9-wgee wg g 2

(3) V% wHE 7w Rifiws g
(4]xm¢%,ﬁxﬁmaﬁmmﬁﬁ%¢¥ﬁmm%

(328) 45 {F.T.Q )
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129,

130.

(328)

Which of the following is not z first countable space?
{1) A metnic space (2] Discrete topological space

(3] Second countable space (4) R with cofinite topology

fr=iafeg © & F19-91 v 9aw noHdly e 27
(1) U ITE TS (2) fafaw affsfes ==

(3 T Torita = (4} Ha-yiitm Aftm-us R

Which of the following is net a base for the usual topolagical space?

{1} Class of closed intervals [a, k], «< b and @ and b are rational

(2] Class of closed intervals[a, ], a < band o 1 rational and b is irrational
(2} class of open inlervals with reals as end points

(4] class of open intervals wilh rationals as end points

et # & ®-T W wiftafen A @ o smm T e

(1) &% e & T (@, b], a<h W g 7 b TMEF E

(2) 9% TS T W [a,b], a<b W o NEF & 9w p wafs 2

(3} G S H oA s F W Aw fEgeit o g

(4} FeN SR B oA Ak ¥ omy s sl % wv 3

46
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132.

133,

134,
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The number of independent components of Christoffel symbul of first kind for g
three-dimensional Space cannot excesd

Wﬁ-ﬁm%%mmmﬁmﬁmm%ﬁﬁmﬁ#m
ﬁﬂﬁﬁ:aﬁﬁﬁ#’rr

(1) 27 (2} 18 (3} 9 (4) 3

The set S ={(x, Y z)e R : y? o X, 2=12"! represents a

(i} parabola (2} ecviinder (3) plane {(H empty set
I S5 lxy2)e R y? s4x 522} Fewm Nhrfifer = 2
(1) WEoy (2) Feioex (3) TREe (4) Fref zg=my

Ii the plane ax + by + ez =G cuts the cone Y +YZ+ 2x =0 in perpendicular lines,
then

2 A ax + by + oz = 1) ?@ XY+ Yz +ex =0 F e Ty i FEE 8, )
(1) a+bi+c=0 (2) a+b4e=]

i

1 1 1 i 1
d) =+ =4 Z=2p 4 s g
[Jﬂ! b e {}ﬂrb—l—c !

The locus of the point of intersection of three Mutually perpendicular tangent
planes to a parabsloid ig

(1) plane (2} sphere (3) strajght line (4] ellipsoid

?ﬁqwaﬁmwmwmmﬁmﬁ@mmﬁmm%,aﬁ%
(1) Toes (2] = (3) BT (4) didges

47 P1.0)
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135.

136.

137,

138.

(328)

The value of r;. is

r, ® 74 3
' & &lo ‘
m=25 @2 @ 9 (ay 1o8(g)
Zg B8x/ g Bx’ axd Bx’

The Gaussian curvature at any point on a right circular cylinder of radius & is

frea o T o e TEW Rvm % el of Ry W MRER T A 3

(1) 0 () é (3) ;—2 4) 1

Which of the following curves cannot be a geodcesic of a right circular eylinder?

{1} Circle (2} Elipse (3} Straight line (4} Helix
frfafag § O ¥R-T 9% 0% 03¢ gooR felvss w1 e o @
(1) 39 @ i (3 W (4] e

Which of the following curve v iz not regular?

fefafgr 8 § FR-m 9 4 Eim T e
(1) y{&)={t £ 2} vl = e ™

(3) v({t)=(cost, sin f) (4) p(ty={(t% 1%

48
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141.

(328)
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(1) 3 {2 % (3) 2 (4} &

A space curve is helix if and only if at 2ach point its

1
Torsiom

(1} Curvature « Torsion (2} Curvature o«

(3) Curvature + Torsion - Constant (4} Torsion =0

ﬁmﬁﬁﬁﬁﬂ%,ﬁﬁ%ﬁw&mﬁ@mw

i
(1) T « T2 (2) PR o« —
W

{3) gFE + U9 = |y (4) TaT = 0

A spece curve liss gn the surface of g5 sphere if and only if

ﬁmaﬁﬁ'ﬁﬁ#mﬂﬁmﬁ,aﬁﬁ%ﬁ?ﬁ:

E i 5 - o d / -
(1) U-J-dS{p-J'I—G (2) E+_hfpg}_o
y P4 i g d :
{3) g oo (Pel)=0 (4) —p—+——![m]=0

49 (P.T.0.
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142.

143.

144.

145.

(328}

. = 1 .
The condition that the liru:1 = A + B ¢ces 8 may touch the conic P l+ecostis
r °

Yar f - A+ Bcosd F THT L=ltecost B AN F W VE E

T r

(1) A=L B=e (9) A=g, B=l
@) (A+e)? B2 =1 (4) {A—e) +B? =1

'f Ais a tensor of type (I, 2) and the inner proeduct of A with some quantity Bis a
tensor of type {2, 3), then B will be a tensor of type

afy A (L 2) FHE W SRW T A # wiieh IEE 40 A A B % W (2,3) TR
= ufem at, © 8 R www % afkm sm?

(1) 16,0) (2) (2,2} (2 (L1) (4) (3, 3]
[f the plane ax + 12y — 62 = 17 touches the conicoid 3x° —6y° + 927 +17 = 0, then
the value of a is

TR AOAE ax+ 12y -6z =17 WiFd 3x° -6y <022 +17 -0 & w8 =@ B, M a
F1OR E

(1) 1 (2} 2 (3) 3 (4} 4
The number of normals can be drawn from a given peint to a paraboloid
ax® + by’ =2z is at most

TR AT Waeds ax? + by =2z ¥ TR fmom R % wm # oW w@edl
2, = & hireaw 94t 2

(1] S 2) & (3} 4 4y 3



146,

147.

148,

(328)
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The general equation of the cone of second degree passing through coordinate
axes is

i Fe & W3 g0 wrged ol A B e W awe e 3

(1} fuz+ gzx+haxy =0

(2) ax? + by® + 2% =0
(3) ax® + by? + e&® + fyz+ gzx + hay =0

(4} ax® + byz =0

A torus is a surface of revolution abtajned by revolving & circle of radius b about
a line at distance a from the centre of tha cirele (a > k). Then the iotal curvature
of the torus, thus obtained, is

W FTARE T4 (as>b) ¥ a 70 ® o b =W AR T R gER # wm w2
9 T WEE W goeEed F T THA B

(1) 4nab (2) 4na’® (3) 4nb> 4) 0

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

R k), «, m:%m%ﬁﬁgmwaﬁ%,ﬁ@ﬂﬁ@mmﬁ
TIREA SFAl W TSN TN & W 2

Ky + K
(2 ==

2 (3} ¥ + K, (4] w"r‘*:l T ¥a

(1) %%,

51 : (P.T.0.}
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149,

150.

If , x, are respectively principal curvatures at a point of a surface, then the
normal curvature of the surface at that peint along a direction, which makes
egqual angle with the prineipal directions, is given by

TRk, x, FOO: Tl oo & o fag w g awawd 2, A sH g wWowER A
WEFG Tl ged Tmeli F oy T e wem Tt T ¥ osw veR wm # e

2

(1) %, 2) L==2

2

(3] ¥, + %a (4) Ju, + Ko

3 2 2
A tangent plane 1o the cllipsoid 53- + z—z + =1 meets the coordinate axes in
a

points A, B and C respectively. Then the locus of the centroid of the triangle
ABC is

{'bml ]

2 e 2 @
ﬁﬁqﬁax—j:r%affﬁﬂﬁWﬁmﬁmw%ﬁm:ﬁﬂﬂ\acﬁ@aﬁﬂ
[} c
aogeg wE & fem @) a@ e ABC ¥ em w fegmy g
32 2 z 2 2 z
a b o a o (3
(11 x_2+—2+3_2:1 {Z) x_2+§5+;?:9
2 2 =z . 2 2
x* y' oz x* y' =z
3 X F 4 Z o 4 X ¥ L Z g
3] T p? ¢ {}az b £?

52 D/ 5{328}— 3000
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10.

11.

12

13.

i4,
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TILE wAES 4 v o femn vy fdlgs 1o @ et v T AT ITHA & WEE
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Ex i e RO W W uN A o Rd T R v gwr % defeve vor 4 S smvs mar
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Wﬁf&:nﬂ:mﬁr&'maiﬁﬁmaiﬁrﬁ'ﬁﬁmglm%_amf%ﬁﬂ“iuwﬁsﬁ??ﬁ’éﬁrﬁm‘
g T A I F s T R g W oww O f U oA W I s R oS

TR EE F e wE-tfiem % guTs % omer e g oow et i i et
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