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(Use only blue/black bali-point pexn in the space ahove snd on both sides of the Answer Sheal]

1. With'r |1 minules of the issue of the Question Booklet, check the Question Bocoklet to ensure thal
it conlalils ail (he pages in corree: stguence and thai 1o page/guestion ix missing. In case o faulty
Question Bookiet bring it to the nofice of the Superintendent/ Invigilators immuediately o obialn a
fresh Qraestion Bookler.

2. o nol bring any loose papar, written or nlank, inside the Examination Hell excep: tie Admrt Card
wathuu! iis enecelope,

3. A sepasare Answor Sheet is given, & should not be falded or mutiluted. A second Answer Sheer shaif
not be prowded. Only the Answer Sheel will b2 evaluated.

4. Write vour Roll Number and Serai Number of the Answer Sheet by pen in the space provided above.

A

On the front page of the Answer Sheet, write by pex your Rell Number in the space provided
at the top, and by darkening the circles at the bottom. Also, wherever applicable, write the
Question Bookiet Number and the Set Number in appropriate places.

6. Mo overwritng s allowed in rhe endries of Roll No.. Question Looklet No. and Sel Na, (if any) on
OMR sheet and aiso EBol: No. and OMR Shee: No. on the Question Hooiklet,

7. Ar change in Lhe alorssaid eninies is 1o oe verified by :he invigilaws, otherwise it will o¢ talien as
urfair mesns.

8. [Fach queanan in this Booklet s [sliowed by [our aliernative answers. For each guestlion, wou we 1o
record the correct opiion on the Answer Sheet by darkening the appropriaie gircie in the: corresponding
row of the Answer Sheet, by bali-point pen as mentioned in the guidelines given on the firsl page
of the Answer Sheet

Q. Foreuach question. darken only one ¢irgtie on the Answer Sheer. If vou dacken o than one cicle
or darken a cirele parcially, the answer wil] be t-eatec as incorrect.

10. NVore thai the answer ance filled in ink cuannot be changed. If you do not wish to aftemp! A quastion,
leave zll the circles in rhe correspondiug row blank (such question will be awarded zera mark].

I11. For rough work, use the irner btack page of the title cover and the blank page at the end of this
Booklel.

12, Depos:t anfu the OMP Answwer Sheet al the end of tae Test.
13. Yuw aov aot permisted 10 :eave the lExaminalion Hall encl the end of the ‘test.

14, |facandidate attermnpts 1o esc any form of unfair means, he/she shall be tialie to such punishment
25 the University may determine and imnwuse on Kim/her,
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Na. of Questions /Oyt £t dw=n - 150
Time/®T : 24 Hours/9% Full Marks /90Tl ; 450

Note ! (1] Attempt as many guestions as you can. Each guestion carries 3 marks.
Dne mark will be deducted for each incorrect answer. Zero mark wiil be
awarded for each unattempted question.

AUFNE W # 79 F9 A A T THE WA 3 3 H 3 IEF
T T OF U T 3w W WM | TS i WA W OWE IF
|

{2} W more than one alternstive answers seem to be approximaie tn the
corrcet answer, choose the closest one.

A2 vwiitE IHF I gEt e ¥ e gdm w, 3 Teedw @ oo

gl
1. Let Z denote the set of integers. Which of the following operations on Z gives a
group?
il 6 quidl wogEE 7 2 el R Pe=itfar 4 @ P dfre 8 72 o @
&7
(1 avb=ab (2) asb=a-bh
(3) a*b=ag+b-ab 4) arb=ag+b+1
where a, be Z,.
IR o, bel.
(328) 1 (P.T.0.)
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153P/217 /30 Set No. 1

2. A cyclic group having only cne generator can have at most

(1) 3 elements (2) 4 elaments (3) 2 elamernts (4) 1 element

FAD U TAH A TEW 49 ¥ s @ o 8

{1) 3 w393 (2) 4 =Ta (3) 2 sfaEa (4) 1 ¥=9a

3. The cyclic group (Z, +), where Z, is the set of all integars, has

(1) only one generator {2) two generaters
(3) many generators (4] no generator
T AT (Z,+), W Z wh quin W agem 2, 5 3

(1) %= wF T 2) F B

3) #§ ST (4) FE ST 48

4. If a, b are any two elements of a group (G ) such that o{ab ') =10, then
& (b ak) is cqual to

R Rl A7 (G F a, b W D o B oo(ab =10, W o (b ab) Fu 3
(1) 30 (2) 20 (3) 10 (4] 5

3. M@ bare two elements of an Abeiian group such
' that = —
then o (ab} is sosp ato(aj=m and o{b}=n

D1 GITi:I‘E’ﬂ'ELFI ¥ a b e Hamg ¥ e gl{al=m A9l oib)=n. @ ﬂ[ﬂb]%
(1) max { m,nj (£) min { m, n} |
() geodd {m,n (4) lem. { m, n|

(328) 2
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6. Lct (G .) be a group. Which of the following is not a subgroup of G7

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

4) fxcG: xcH, or x< H,}, where H,, H, are subgroups of G
oA R (G, .} w0 #) FAREE § % ¢ w1 s 3y W 27
(1) {xeG . ax=xa), M8 G F g TF W 359 2

12} {xeG: xH = Hx}, %8l G % H TF 3973 @

(3 1xeG: x? =e}, W G F e TETF T

(4) {xel: xe H; or x e H,}, waf H, H,, G ERE K] E

7. In the field {a+542:a, be) with addition and multiplication, the
multiplicative inverse of 532 is
T 3R NS % HH T {a+by2:a becO} § 5-3.2 & THeTF yfa=m 2

9.3 5 - 3.2 2_32 2 4 5 . 3 5]
(1) 5+592 (2) 5+ 342 @ = TJ‘ 19 o 43,;‘

B. If thc twe opcrations '+’ and ‘o' arec defined on the set Z of integers by
a«b=a+b-1and acb=a+b-ab, then (Z,*,0)is a

(1) mon-commutative ring without dentity

{2) commutative ring without identity

(3] commutative ring with identity but not a fieid
(4] feid

(328) 3 (PT.C
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gfz Tﬁﬁ F = 7 W 4| G’W@ ‘v PR W, B~b=a+b=1 A
aok=a+b-ab GRI woaa ®, @ {Z, +.0) & =

{1) FhTiatid Tosada ava

(2) FAMRHTY ToWsEET T

(3) WA aewE & Y TE0 feg A T
(4} &

9. The set { 515,25, 35) forms a grouyr under mulitiplication modulo 40, The
inverse of 35 is

FI=1 (5,15, 25, 35} IO Higell 40 ¥ S=01d U I9 9 2| 35 7 WAEm 2
(1} 35 (2} 25 (3} 15 4 5

10. In the matrix ring

MQ{R]'—*{E deiﬂ; b, ‘-‘wlfl'u'ElFllk

0 O
the matrix i
[ﬂ 1] b &

(1} lefr divisor of zera but is not rght divisor of zero
(2) night divisor of zero but is not left divisor of zero
(3) neither left divisor of zers nor right divisor of zero

{4) Both left divisor of zero and right divisor of zerg

(328) 4
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b

o 0
WWMEKR}-{[E d]:n,b,c,de[ﬂ}ﬁﬁal‘ﬂh} l}%ﬁ

(1) 9 I F 9 ¢ Tog g9 IF w1 AEE A9

(2) T I W WS B UGQ 9 ¥ W 9 AT

(3) T 9W T H WEF A A g [A T IS

(4) ¥@E qA TH A IA FOWED

If f(x)=2x" +4x% +3x+2and g(x)=2x" + x* = 4, where f(x), g(x)e Lyg|x],
then f{x}g(x)is equal to

Eﬂ:’i f{x}=2x3+4x2+31+2 "] g{x]:213+12+4, EI'-E!"? fl:I},
gix)eZg[x] @ f{x)glx) TR 2

(1} 4x® +3x> 3+ 831+ (2) 4x° ~3x* +2x+3

(3) 4x® +2x% +3x" +2x" +3x+2 (4) 4x° ~3x° +3x12

If ¥ and K are nermal subgroups of a group Gwith K as a subgroup of A, then
Iz wE Y5 G ¥ M 3T K W= 39 § ¥R H & K W 399 7,

G _G/K G_ G/ .. G/H o G, G
H H/K @ % K/H (3} G/K 7 GIK

(1]

If H s a subgroup and N is a normal subgroug of a group G, then
(1) HoN is nerimal subgroup of G

(2) HN is nmormal subgroup of G

(3) # nN is normal subgroup of H

| (4] H n N is normal subgroup of G

5 (P.T.Q.)
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14,

15.

{328}

e G % H TF TN TN N TF THE ST E, A
(1) G= HuN T 9= 3900 3

2) G F HN TF TEWE IO

3) H § H~N TF THARA 39T 2

4) GF HnN 0% y6& 397 #

Which ¢f the [cllowing is true?

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

(2} The normaiyzer in Gof & subgroup H of Gis always a normal subgroup of G
(3] A group of prime-power crder p" has no Svlew p-subgroup

(4) Every Sylow p-subgroup of a [inite group has order a power of p
et © ® #19 T 37

(1) W= oftffe 49 F1 wd% p-3Ty F T p-Iwy 3

(2) G S H ¥ G ¥ Yo0=IF 639 G W YHAE S99 8

(3) == AR WA p* & 4U F F GEE p-IWE AH G4 2

(4) sfiffm 7y =1 9% TEer p-3wy H FZ p = 77 = 2

Which of the foliowing statements is not true?

(1} The polynomial ring F[x]is a field, if F is 2 feld
(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 mntegral domain

B

»
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frfafaa st & & =5 @ 76 27

(1) 9% F o 87 3, @ @EeE 5T Fix] o &3 2

(2) TEF &7 TF UM w9 2

(3) weos oftfim quifm o = =7 2

(4] 4% R TF qUiHM @ R, W R[x) W = idE wd 2

16, let W,, W, ba two subspaces of a vector space V such that dim W, =3,
dimW, =4 and 4 <dim (W, + W,)< 7. Then dim (W, » W, ] can be

(1) O or 7 (2) Sor 4 (3} 1 or 2 (4) 2 or 3

o fF o TR oA v % ow, w, 18 D sk # f dim W, =3, dim W, =4
T 4 < dim (W, + W,)< 7. O dim (W, ~W,) & %1 3

(1) 03 7 (2) 3 I 4 (3) i @2 () 29 3

17. fa =(x, %), P ={y, y,} are two vectors in R*, then which of the following can
be inner product for R*?

e R2 H o= (X, X.0,B =y, y,) T TEw ®, @7 Frefeigs % & 9 R? ® 3
TH & 9% 87

(1} {a/B] =0y, +3xu, +2X4; + DXo¥Y,
(2} (/)= -":12 —2x Y, - 2x,1; + yf
(3} (a/P) =2x1 + Sxoy;

4 (o /B)=x1 —2x4, —2XY; +4XY;

(328) 7 . T.G.)
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18. The coordinates of the point (5,6, 7) of R® (with standard basis] with respect m
the ordered basis {(1,0,0),(L1,0),(1 1 1)} are given by

RS SR % @ R ¥ TR (5,6,7) F i SMWH 4(1,0,0), (L1 0),(LL1) F
i s #

Uy (=17, -1} [2) (7.-L-1) (3} (18,13, 7) 4 (~L-17)}

19. LetT, U be two vperators on R?. In which of the [ollowing 7! = 0 but UT 20 3

AN R WA EE TV R eifee & el twv o ey uT =0 7
(1) T(x, x,}=(%,0), Ulx, x;)=(0, x,)

(2) Tlx, x3)=(x, 3}, U (x5, x5)=(x — x4, x5 - X))

(B} Tlx, xp) = (2 = Xg, X5 —xp}, U (), x3) = (x5, X]

{'4':' T{Il, I!] = (55 E”: ) (.1'1, —’f:a] = I:Jfl. x:]

20. If' 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

T T TF Wead ww oF oRw el v s moR W w @ w gimv =4,
dim W =5, Nullity T=1, af T = =if¢ 8

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

21. Ifin an inner product gpace o, p are two vectors such that ||« || = 2, |[B ]]=3 and
llee +B [|=5, then |fa —-PB || is eguai to

W o o TR OF oo p d W@ AR R =2 (|p)=3 @m
[la +Pil=5, T ||a-B[ =R &

(1) © 2) 1 (3} ~10 (4) V12

(328) 8

[ ]
collegedu nia
° =] India’s largest Student Review Platform

el



15P/217 /30 Ser No. |

22. If o, are two vectors i a real inner product space such that ||a +8 (| = 5,
lz =B 1I=3, then («/B) is cqual to

gfg fadl amafas 3w R wWlE § oe,p 3 W@ AR 2B || +5]-5
e -Bll =3, T {a/p) TN 8

17
(1) 2 (2) 4 (2) 8 (4] 5

g8, To @il B B =il < sl sei-l-f00 T Fiajsl fil=-1
Fiy1=3, then f(a, b ¢) is equal to

g1 % aa =(L0,1), p=(C1-2) a4 vy=(-1,—-1L0) A& fla)=1 f()=-1 a
f{?}=3| ?ﬁ f(:::.b,c}’ﬂlﬁ[ '3

(1) a=b+3c (2 2a-b-2¢ (3] 3a—b+c (4) d4a~-7h -3p
where [ is a linear functional on R°.
7 f, R® W = s wow g

24. The rank and nuility of the lincar (ransformation T:R° = R* defined by
T {xy, 2, a3} = (3 = Xp + 2x3, 20 + X, - X -2, +2x;) are respectively

T{x), Xy, X3) =[x — X3 +2x4, 2%, + x5, - X% -2x, +2x,) ¥ volg Has
FI-RT T: R - R® F #fe 99 y=a F99: 2

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

25. Let W), W, be two subspaces of a vector space V. Then the smallest subspace of
V conlaining W, angd W, is

ot u wETm oA VR W, W, © wawie ¥ 98w, R W, F1 THTRE we
I TEE BT SuEAl 2

(1) W) wW,; (2) W, + w,
(3) W, nW; () (W) ~ Wyl (W, ~ W}

(328 9 (P.T.0.
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26. IIV a_nd W arc vecior spaces over the ficld F, dimV =dim W =p and T is
nen-singular linear transformation from V into W, then rank T ;s equal to

i Rt Ay F W v oo wosRy w9 W, dim v - dim W - 7
ﬁﬁaﬁﬂ?ﬁﬁﬁmﬁms‘r,ﬁ‘rﬁﬁrwﬁm - TR

(1} n (2) <n (3) I (4] O

427. Which of the following sequences is not bounded?

Ffeified sg@ni 4 & @ oifim 35 27

(1) (-1m=, 2] [“(_HEF
1 it n-l
1" 1 ™
(3) {[1+n] Lﬂ (4] {l+§+§+---+- E}n.:
28, j:?xf;g?scuunf:ﬁ—}ﬁfﬂ continuocus and f {x 4+ ¥)= f(x)4 fl¥) vx yeR, then
;F'& UF FE FIR-R W QA S (x+y)=F(x)r fly) YeyeR B fix)
(1} x3f(1) (2) x°f (1 (3) xf (1) 4 x7Fi1)

29, A function f:]0,3]—> R is defined by

U % f:[0,3]-R
Flo)=lx|+x~1t+|x-2)+|x-3]|, YxelD, 3]

The number of points in [0, 3], where f 158 not differentiable, is

Emﬂﬁmﬁﬁﬁlﬁlﬁﬁ?faﬁﬁﬁﬂﬂﬁ?,[ﬁ,S}ﬁﬁﬁaﬁﬁm%
{1} 3 () 2 (3) 4 14) 1

(328) 10
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30. [f' ) i [a;, bR and g:[a,b]>R are two functions sueh that
Fl ) =g (x], Vxe[a, b|, where " and g' denote first derivative of f and g
respectively, then (f —g){x}, vxe|aq, b |, c being any real constant, is |

@ filabloR MM gilablerR @ @ wer ¥
Fiixi=g'(x} Vxela, b], M f' 30 g %@ f 3R g ® wm smwer wif
Fd B, ¢ FE TREE TR Y, W (f-g)(x), vrela b, B

(1) ¢ (2] ex (3) ex? (4} ex®

31 If a fL.II:lEtiGT'i F*R—> R is twice derivabie and satisfies Yx>a>0, the
11'£r:qua11ties | Fix)|<A |ffix) |« B, where A and B are constants and
Fi{x), f'(x}) denote first and seccond derivative of f{x} respecrtively, then
Vx>a>0 | f'(x)]is less than |

ﬁ@mf:ﬂﬂﬂﬁﬂmﬂmvx}a}&ﬁﬁ%ﬁaﬁmﬁ
&l qaF T R | f{x)|<A |fr{x)|<B, S’ A 3% B 3= I
FAx) 1) B9 [x) F W W foefw s v ow@ 3 f vas o000,
¥ R0 | f(x)| Pofafem @ =% 2

1) 2/AB  (2) JAB @) - VAB (4} VAR
&
32. lim 272/" jg
Jim 27 %
(1) i (2} 2 (3) 3 4] 4
(328) 11 {(P.T.0.)
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33,

35,

36.

(328)

3 | ;
CxX<—andrisa
r+i r

Ifafuncton f: [0, 1]|—> R is defined by f(x)=2rx, when
positive integer, then J'; Ffix)dx is

TR Wh e FrI01]=R, f(x)=2rx =« Lcx<) o r = v Pl

r+1 r
%, g ol 8, @ [ f () dx B

s 2
1

0 < 2) T (3 3 (4)

J: x™ (1= x)" dx exists if
[ x™(1-x)"dx s & dar 2 3R

(1) m>-1, n<-1 | 2) m<-1, n<-1

(3) m>-1 n>-1 (4} m<-=1, n>-1

Ify=[log{x++1+ x'ﬁﬂz and n is a positive integer, Lhen (Yn_2)(0) 18
e A K

A2y =[log { x+ {1+ x))? ®0 n T TGS W B, Ay, 400, 3

(1) =71t (¥n)io (2) Yl o (3) ?12[9“)[0} [4) -n? (Yn) o

With the help of the mean value theorem, if 0<9-<1, then the value of
log alx+1)is

WeaHiF T o weEal 8, 45 0<8<1 R, A log,,(x+1) F WA P

1 x? xlog o €
(n g X g) e 8 x
1+0x <) I+0x (3) 1+9x 4 1+ 6x
12

[ ]
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39.
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If the curves ax” +by* =1 and aex?+by =1, a=0 a'20 b=z20, b 0,
intersect orthogenally, then the following condition satisfies
e aF ax?+by? =1 ¥ ax?+by’ =1, a=0 a' =0 b=0, b =0, TEE
Fed §, o fefeiga Od @z Sd @
1. 1 1 i L 1 1 1
[l}) —rem—— e i e
a b a' b a b a b
(3) l+i=i’+i‘ (4) i_i.:i__.l_
a b a b b a a b
The asymptote, parallel to the axiz of x, of the curve y> + x%y + 2xy” - p+1=0
18
X~ F HAFR, TF y° + xly+ 2xy’ —y+1 =0 H AT’
(1) y=0 (2) y=2 (3) y=3 (1) y=4
#
The radwus of curvature of the catenary y=a coahl -':E), a>0, is
a
el (Catenary) y=a ccsh(-g-], a>0 #H gFm e ¢
2 2 3
Y 2 Y
i o 2 3) L. ¥
) £ 2) y 3 ¥ ¥
Ifuzsin(f], then Jlr:éy-~+yE 18
Lf;' oxX Yy
qte uzsin[fJ g, @ xﬂﬁ+ya—u%
Y 0X dy
(1) 0 (2) 1 (3) 2 (4) -1
13 (P.T.0)

[ ]
collegedu nia
° =] India’s largest Student Review Platform

el



15P/217/30 Set Na. 1

4. I wuixy) is a homoegeneous function of degree 2 then

2 8%u &*u d*u
x4 —— 42 g =N
ax? " &y+y syt
M v ixy) & 2 G 2 8%u &u i
.y H A T 2, @ x2 LD Loy sytf¥a
Ax* dx dy T
I
(1) u (2) 2u {3) O (4} 3u
42. If x= =r si ‘ itive i -
X=rcosH y=rsinfandnis a positive integer, then e (v" cos nB) is
ax iy
= _ 1 2
ﬂﬁ X=rcusd y=rsinf AN it ¥F Hq7cOT ‘IPTfE'E, ol _‘a ~fr"ucsm}) '?
oxX 2y
(1} =n(n-1)r""?.sin{n-2)0 (2) n{n=1)r"2
3) n{n-1)r"?gin{n-2)0 (4} sin(n-2)8

43. If x=rcons®, y=rsind 0<6<2n, r> 0, then @_{x,y}. a(r’gl 1S
3(’:5‘) E'l'x,yj

qie X=7rcos0, y=rsing 050<2x, r>0 %, ol B{x,y}_ £ir, 9) 3

d(r,8) &(xy)
(1} G (2) 1 (3) -1 {4) 2
4. Ho=t'e "™ and riﬂﬁir{rz gg}-—--z—?, then the value of n is
T 6= tre ™ 3 ;155"’;(;-2:—?}.—.5? B, @ nwoaw 2
(1) 3 @ 2 @ -2 @ 1
(328; 14
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45, Iff(;c,y,.'r;:]ug[x3+y3+33—Sxyz}, then (i+£-+iff 15

dx dy az
M iy z)=log (x* + 4% + 23 6,2, . 8Y)
¥ +z° - 3ayz) %, G| ——+:—+-—] f%
8x &y Oz
(1) ] e O | P 9
(.1\:4-3;,i+;.";2 {xﬁ-y-i-z]ﬂ (3) {x+y+z]f * _{__115'-r.-y+.1_")2
46. If{a,}’ . 18 8 sequence of real numbers such that lirn {a“+a‘+"'+u”J
a1 —%m ='|-1,
then lim a, .
(1) o (2) o +1 (3) x+3 (4) May not exist

e LT Frafeas e wht % st SFFT 3 B

. IIU + O +‘"+ﬂrr
lirm ( ' -J=€E i-', g Iim o,

no 1+ 1 n e
i (2) @ +1
3
b i (4)%'&?@’?}?%'3
47. Mz, 2,2z andw
iE el ] I» wﬂ! H Wn: ars CDITIPIEJE ﬂuﬂ‘lbﬂrﬂ, then fﬂllﬂﬂ']ﬂg in'ﬂqT.]I-ﬂll‘:j'
12 1172
1) (3 2, _-c:,[ a} )
t=l 1'_21!2:] Lig!wil )
ar = 173
@ S ao < S 1ar] [$ o0
1= I_J _-t,_-r )
! /4 ~1/4
B (2 2, fé[ | .I‘J 4
Ji-1 ; % é ;|
(4) Nene of these
. = P.T.0,)
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DIL Zhy Za,y vty By i 0}y, Mg -+, B, Hﬁ'ﬂ'ﬂ'@lﬁ%, o FfeRad sea=ar 9 2

e q1/2 142

R WETAEID WPTELI I MPL
=l =k : -1 -

™ qL/3

S am || Sis1?| |8 el®
al Lx=1 -

=1 1=l

e /4 [fa
: -_:’LZml“} [imfl“}
<] r=1 i+l
(4) ¥% B wr T

172

2)

(3

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

(1) cucle (2) parzbola (3} ellipse (4) hyperbola
qE z=x+iy FORT TG B, @ |z-1|+[2+1|=4 Fffes 3 =1 afmmo 2
(1} g9 (2) WETE (3) Fefgw (4} sfraEeg
49. The loa of the points z satisfying the condition arg [E_—ﬂ =§ is
Z -
(1) parabola {2} circle (3] ellipse (%) Nonc of these
z—1 i .
i arg[m)pa.ﬁ THE T A el o W feag 3
(1) WIe " {4} 94
(3) e (4) % | F A
(328) 16
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If a function f:C S C s defined b *
. ¥ flzl=|z v ;
differentiable at IS RS G ther h

I TF RH i CoC fiz21=1z(%+3, ¥ze(C
: = : , B0 URAIRE R, T 5 fesffiew
fazg o1 sEwatT 3 '

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

If a function f(z)=wu(x : b s
Y)+ivix y), ¥zeC, is diff i B soe
then following conditions are salicfiod ilerentiable ar each ze ¢,

e %o f(Z=u(xy)+ivixny), vzeC, TI% zeC wm WFFEATE 2w

frafafen 8 a=ge 2hh

(1) %"i=ﬂ; el @ B8 0, BV Bu

(3) §“=;€; dv , _du @ B B ou
X oy dx Oy éx dy' dx Ay

Hu(xyl=e*(xcosy -y 8in y) such that £ { .
%) =u - '
C, then v(x, y) is | X y)+ivix yjis anaiytic in

T u(xy)l=e*(xcosy ' L f
. -y siny) U & ¢ 3 - ;
Jyafies (analytic) 2, vixy) ® R R

1) e*{x sin y -
(1) e*{xsin y Y COs y) {2 E“’(xco$y+ysiny]

(3) e"’{.::siny-i-ycnsy) (4) e" -xcos y

17 {PT.0.)
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53.

54.

55.

28,

(328;

A particle execules simple harmonic motion of perioche bhme 7. The fhime tak
by the particle in moving from the centre to halfl of the amplitude is

TF F9 dAEA FE T O AN JEd T & QU s §1 W R % ¥ ®UH
UM TF T4 H @ Fwn TH R
T

T T
(1) = @ @ 5 g

T
2

A particle executes simple harmanic motion such that in two of its positions t
velocities are u, ¢ and the corresponding accelerations are ¢, B. The distan
between the positions is

UE FH WA NEE e W ™ OUEN U o R s o faufest A aw o e
TG o o, f B ¥ T R F A= R gl @

o] ol p2 2 " .
o+ 2] 2(c +B) (3] o+ a -

(1}

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

TF VI O U Towd Oww ® fHumewar @ o R § AR frommr 2, fasdh o
Fei g e B few # 2 wE ¥ wdw fag w o s wom gy

1] Z2g (2)

S B~

g
® 2 4) g

A particle is prejected {rom the lowest point with g velocily u and moves alo:
the inside of a smooth vertical circle of radius a. The particle makes comple
revalution when

T w0 W e o A ow o F wafie e s 2 o Bewr o ¥ o B
FEIYL g9 & FGU TAM FOT ¢ 0 A0 weR U0 N Wl R, o=

(1) u” < 2ga (2} u? =2ga (3) u* =4dga 14} u® > 5ga

18
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S57. If the central orbit is 7" o
7 =da cosnd under a force towards th
of force Is properticnal to e fhen the

o : ‘
Qﬂiaﬁﬁ?%ﬂfﬁﬁmﬁﬂﬂr=a"msn9%.maﬁwﬁw
(2) ?;QH—E [3) raﬂ 3 [43 ]

r?n—-B

58. [fwis the angular velac
City of a plan : ,
its periodic time i Y planet at the nearer end of the major axts, then

ﬁﬁrﬂﬂwwﬁmaﬂg@aﬁ%ﬁammmmﬁ,aﬁmmﬂm

P
2r | l+e {

n 2T _ 2 1

a m Yil-g)* (2 -n:: li:
2% | 1+e

(3 2= 2n |i-e
o V{l-g)? ) o \/:E

§9. icle i j i
A particie i3 projected with a velocity V along a smocth horizonis| blane in a

medium whose resistance ' '
PEr unit mass is k times ! |
b obgrdu o iy : the veiocity. The distance

mmﬁvﬁnﬁm%ﬁﬁﬁamﬂaﬁx@wﬁ
=i
ﬁlﬂﬁgﬁﬂﬂﬂﬁﬁﬁﬁrﬁﬁaﬁﬁkqﬁﬁlrmﬁmﬁmmgaﬁ’lﬂ;?;ﬂ?’

(1) V{l-e® (2} k(1-e*)
Voo,
8) - (1-e* (4) %[l-—e“}
1328) 19

(BT 6
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60. The fqrces F, @, K act along the sides BC, CA, AB of a triangle ABC respectively
II their resultant passes through the circutncentre, then -

g1 P Q, : : £ ~
TSI O g e St
(1} PcosA+QcosB+RcosC =0

() P+@+R_=D

(3} Psec A+QsecB+Rsec(C =0

(4) P cosec A+ Qcosec B+ Reosee C =0

61, :J;ﬁ a’:}r;d of akbeam rests against 4 smooth vertical wall and the other on a
OOth curve In a vertical plane perpendicular (o the w
L all. If the i
all positions, then the curve is Jeam Tests in

(1) a circle (2) an ellipse (3) a parabcla (4] a conchoid
ﬁ;aimmmﬁnqmﬁﬁﬁﬁfmﬁmmﬁwaaﬂ%,wwﬁmfm%

(1) 99 (2) Adgm (3) WaE™ {4) g

62. F;]ve ;;:cightless rr.::ds of equel length are jpinted together 30 as to form 3
rhom us ABCD with one diagonal BD. If a weight W is attached to C and th
system is suspended from A, then thrust in B is )

ﬁ#@?mﬁw@mﬁﬁﬁ@muﬁ%ﬁmm% GHEIE
: . : 4 T wHEgy
asc:omrmﬁa%,ﬁm%ﬁmﬂﬂﬁwﬁﬁmwaﬁc%maﬁ;{
ﬁmm%amaﬁaégwaﬂﬁmm%,mﬂﬂﬂaﬂmm

L) w L @ L4

N2 i) ) J2

(328) 20
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63. ' ' i
3. A uniform chain of length L i suspended from two Pomts 4 and F in the same

horizontal line. If the tensi : -
. E€Nston at A s hw , :
span AB is 18 twice Lhat at the lowest poini, then the

WWLWWﬁmEﬁ]AE&Bﬁa}ﬁﬁmﬁﬁamﬁ
mw%aaﬁﬁmmﬁﬁmﬁ@%wﬁw%ﬁ,ﬁmmﬁmm

L —
1] —— 22—y .
(1) r- iog {2-+3) (2) Elug (2 + 3]
Ry
(3) Liog(2-3) (4) Llog (2 +/3)
&4, ' zt]
The Integrating factor of the differential eguation

( xy sin XY +Cos 2y | ydx (xy sin xy - cos Y)xdy =0 is

Hehot 33
HETHRT { Xy sin X+ COS XYy | ydx + [ xy sin XY —Cosxy)xdy =0 &

HAETF TR R
I
(1} 2xy cos xy (2} xy
(3] ——]_. (4 — 1
Xl COS Xy 2Xy cos xy

65- . a 7 W ] '
The particuiar mtegral of the differantial equation (D -1)°y = xe® sin » s

HIFS GHm [D—l)zyzxe‘“sinxﬁl Tt o B
{1} ~{xsin ¥+ 2cos x) 2~ 1€} (xsin x+2cos x) e

3) (xsin x -
(3) (xsin x-2cos x) e* (3) ([xcosx+ 2sin x) e

(328) 21 (BT
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66.

B7.

63.

(328)

The differential equation corresponding to the family of curves y=c(x-c)?
where ¢ is an arbitrary constant, is

aﬁy=ch—c)ﬁ%"lﬁ7ﬂ'{aﬁaﬁqwm,ﬁﬁﬂﬁmﬁﬂﬂE%,

Lanl|
dy )’ d 3 Yo )

(1) [—] =4y[x-£_g (.dy _ | S
o s @ [, ytxdx EE;J
d

3] Gl =2e{x—c) () [I—C}jx—y=2y

L . : i
The differential cquation cos x gk + 8in x d—i —2y cos” x =0 is transformed by

changing the independent variable x to z by taki = 5i 2 ¢

i ia y ng 2=51n X. The transformed

HAIHE WEFY  cos ﬂ + 8] qy U [ :
xdrz.SInxa-—Eycas x=0 ® Wia W x 4 z =

z=sin x IA¢ U WiEfda &% wurata o 2 so=ifa gt 2

d?y d=
(1) —=L+y=0 (2 Z¥soy-0 3 &
i a3 oY (3) e

2

Using the transformation Ylx)=uv{x}secx in the differenria] eguation

dly dy -
—= -2 fan. % e Tl C, the transformed equation is obtained as

FAAM yix)=v(x)secx W WM =4y HAFA R
4%y 5 dyj =
a2 "2@nx—=+5y =0 § TwmiE wie™ B 39 vww W o 2

d*v dy a? 2
{1) E+U=‘3 (2) Et—2+4v=ﬂ (3) Ex—;’r+5v=ﬂ {4) %i:—;+6u=0

22
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69. The Bessel function of the first Knd. J_{x] i :
“ , 15 the solutia T ;
equation alX) n of the differential

TIW TEE A SO Ted S (x) HTHRA T F T 2
(1) xy" + xy' [n.:‘:—xg_]=[} (2} ,:.;-gy"Jr X+ xt -n? =

2 » i .
3) Xy -y +(x -n¥Y =0 (4) 2%y "+ xy +(x? +n?) =0

70. The [unction Ylx]=1-xis a solution of the integral equation

T yix)=1- x TFA THR B UE T 2

x y(t) x
]+ 1+ x4
(3) fﬂ E"'fy(ﬂdt=x (4) ¥ :lf:[x"ﬂzy(l}d't

71. The in:itialIr value problem corresponding to  Lhe integral equation
ylx)=1+ [ (t-x)y(t)dr is

URIFS T yla)=L+ [Cle-x)y(t)dt & Tz mefm am € go &

(1) ¥"-¥=0, y(0)=y'(0) =1 (2} ¥ -y =0 y(0)=1, ¥'(0)=0
B) ¥'+y=0 y(0)=y'(0}=1 (H ¥ +y=0 yi(0)=1, y'(0)=0

72. A real ruct of the equation x* ~3x-5 =0 lies in
THFW x? -3x -5 =0 o TS = eaw fafm 27
() (0,1}, (2) (1,2} 3] (2, 3) (4) (3, 4]

128) 23 (FT.0)
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73. The second difference of a polynomial of nth degres is a polynornial of degree

wnﬁﬁm%a@mmwﬁm%wwqma@a
(1) n+1 (2) n (3) n-1 1) n=2

74. Using the set of values
¥ F R v W v we

] 1

|
x | 10 | 15 | 20 | 25

{ ¥ | 1997 21-51]22-4? 23-52

the obtained value of A2 Y, is
Ay W UH HF B

(1) 0-58 (3) -C-58 (3) 1-58 (4] -1.58

73. By applyving the Lagrange'’s interpolation formula in the following table :
T=fafen @il § wids & FEYE HT F VAT A O g

x O | 3 4

Yy 12 . 8§ | 8

the polynomial approximating to ¥l(x)is
y{x} F o FEeag 439z ‘é’
(1) x% +5x+12 2} x*-5x+12

2
(3 x* -6x+i2 (4) x*+6x+12

(328) 24
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70, The third divided difference of ] : W I
t b [ — 1
hE fLm.CHDn y(l] 1th Lhe a2 gLment o, b, it a

15

1
Rar) = 3] ;
yix) xmﬂﬁﬂﬁmﬁﬂﬁwma;b,gdm?ﬂ%ﬂ%

(15 ks (2) -1 9 1 ‘
(‘] Ebﬂfj (4} ﬂzbzfzd'}_

Tt ‘ :
7. IfT,{x)is the Chebyshev palynomial of degree n over the interval]- 1, 1), then
qG T, (x} =TS -1 1] W T w7 R oW e @
r
(1} Thix)=0 (2) Ty{x}=1
‘3} TQ{IJ=2.I—1 r4:] Tgfxiz-q.xa_gx

78, Uy=a-+bx+ox? and
. » ' Yo, Y1, ¥, are the valyes of 3 corresponding to x = Q, A 2h
en jﬂ Yix}dx is equal o o

T2 Y=a+bx+ex® A
YooUulize ¥ F x=0,h2h § zmp i
- ; o
Jy gix)ax fra® wom gme "

h
l — £
(1) zfyu*‘*yx"'yg} (2) g}(yn- 41 + y,)
i
3y +
(3} c (10 + 2y, - Yol (4) Ehfyn U+ Yl
328
(328) 25 (P.T.0
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79. I @, v, w are three vectors, then which of the following is not carrect?

Al u, 0w 79 BED E, G B & B swe £
(1) [u+u]xw=[uij+[uxw} {(2) ux(vxw)=(uxvixw

(3 u-{uxvj=v-{uxwvj 4) (u+pv)rw=u=+(v+ 147 )

BO. I u and v are two vectars, then the value of [|uxv|j? is equsal to
Higw . u%%ﬁ][uxu”zﬁﬂﬂﬂ‘m
(1) fu-uie-v)-(u-v)°

(3 (uw-u)®

(2} (uxu} (vxy)-({uxy)?

(4} {uxp)

81. The value of x for which the three vectors i . : .
: : X+3f+2k, H=27)+:
21+ 37+ 4k are coplanar is 4 ) Seigelt e
T WA s+ 3+ 2k, 20+2/+3k T 20+ 3+ 4k a2 wh 71 B T S—
Gl
(1) 1 (2} =1 (3} 2 (@) -2
B2,

HiE=3" 41" w2 +2xyz, then the vaiue of curl grad u is

ﬁu=£2+y2+32¢gxyfs%, @ curl grad u ¥ T4 grW

(1] xy=z (2) x+y+z (3) O (4} 8

(328)
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83. The directions T |
“rectional derivative of f(x, g.2) =25 + 3p% + 22 at the point (2,1, 3} |
the leECtlﬂﬂ aof rthe vector o "_--E'l'?.._j:—ﬁic e y kb } 1

x.'l r - 3 ? = o
F%y2)=2x" +3y" 1 2% 1 fag (2,1,3) m ghw @ =1+2j-2k # fm 3

s 2fETE g

(2) 2 (3] = (4) ]
3

(1)
3

] £

84. ifu E_T_Id vV are Sﬂalarﬁ a.ﬂd i
P =< @ and b are vectors, then which of the following is not

aﬁ'uqéumﬁmﬁamaqébﬁﬁw%,ﬁﬁmﬁé#qm%?
(1) grad (ue)=u grad v+ v grad u

(2} grad (ua)=u div g 4 et - gracd i

(3) div[axb}=b-curla—a-curl b

{4} curl (axbl=qg div b-p div a

85. Which of the f; '
ollowing statems i

T an i

(1} Transformation is between double Integrals and line INntcerals

2] T 0N ;

(2] Transformation is between voiume integrals and surface Integrals
(3] Transformation is between surface integrals and line integrals

{4] T f 1 l

328) 27
(P.T.0.)
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wiew it § T Wy e B § siem s w20
(1) O Tt v s srest % de semm 2

12} AT FEEES U8 HATE ANFEE % a4 egiaon 2

(3) "veT wOhel A S ameel % d wwmoo @

(4) =T WOl wE Haw waee Fodfie wea 2

- - T . :
86. IfF = x"y”i+ y7and the curve ¢ is arc of the curve y* = 4 from (0.0)to [4,4)in
X—y planc and » = xi = yj, the value of j. F.dris
L

SHIehTT jf;' Fdi’ 3 Hi4, ﬂ'ﬁ F-—-xﬂygi.g.w U:q' dah C, XY T o1 y'E = &x T
(0,0} | (4,4) F =W &, 4t gm
LR (2) 256 (3) 248 (4) 264

87. I S is any closed surface encloging volume V and F = Xt + yj+ 2zk, then the
value of ”F=n dS using Gauss theorem will be

T F=xityj+22k TN S UF WhOE £ W v WA ® ITSNeE e f, &)
f[£-nds = == g

(1) V (2) 4v (3] 8V (4} 16V
88. Differenti on «29°Y ' i
erential equarion x T s s +(x? - n? ¥ =0 1s known as
1) Legendie equation {2) Bessel equation
13) Hypergeometric equation 4) Laguecrre equation
(328) 28
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Aot 9y
T X2 4 dxﬂ+xd_x'*{x -ty =0 fm # & e wm & o 2o

(1} =g et (2} ¥ e
(3) Airenfinf i [4) Tt TRy

89. The nth derivadve of (x-1)" with respcct to x is

(x-1)" 1 x & BOY »@ sTwem B

{1} nx (2) n{x-1) (3} n! (4} n

90. For Legendre polynomiai Fr. the value of P! (1) is equal to

Eﬁﬂrgagqa,n"%%ﬁﬂmﬂmﬁm

(1} nin+1) 2} :?'.m;m;}
3) %i—HJ[HH} =B
o+

91. (1-2xp+z?)-12 _ 2_ z'P,(x) is known as
(1) generating funr::tmn for Legendre pul}'rmmml
(2] Rodrigue formuia for Legendre polynomiai
(3) generating function for Bessel polynomiz]

(4) recurrence formula for Bessel polynomial

i28) 29 P.TO
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92,

93,

(328)

[1-2vg4 2242 _ iz”'Pﬂ{x] ¥ 5 @ 4 s e 2o

naf

I{I]Fﬁﬁﬂ@aﬁﬁmw

(2) =g T & fom A gz
(3) 38 TR & fog w7% Fom
[4}@3&@%%&%@

Recurrence formula for Legendre function is

wee BeR ¥ B e q7 B

(1] nP. =[2n—1].1|'.P'n_J ={a~=11P. 3
(2) nP, =[2n-—lJPﬂ_1—-{n-l)Pﬂ_z
(3} nP, =nP [ —=kP, 4

(3] nP, = nxP, , —[rl—l]P,,_g

The valie of Legendre polynomial Pa(-x)is

W TR Py(-x) AR 2

1
1) —Z(3x? -
(1) Z(Sx 1} (2) %{3.:9 =13

] ;
(3) 5 (1+38%% (4) 3x2% .1

30
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94. Which of the following identities is not correct for Bessel function?

%ﬂﬁwﬁa%ﬁiﬁnﬁﬁﬁ?m?ﬁ%?

¢l

l _n e ._rt d

I:J E (I Jn] A Jr:+1 (g} E Exﬂ n]-ann-'l.
el 1

g £, _1 B d

[J E 2 QIJII—I JrH-l] [4} E f.:{ﬂ n.':xn"rn+l

93. The value of Bessel function Ji(x] is egual to
2

EGEATE | Jy{x) F " &
2

127 cosx . ' ;
(1) .‘J;U:(_ s —51nx| (2) f—g- smx-cnax
J Vaxl x
d
3 l'_. {
(8) y=sin x (4 == cos x

86. Hypergeometric funcdon F (e, B;¥: x) is defined as

mﬁlﬁvﬁfﬁuﬂmﬁﬂa.ﬁ;?;x}ﬁ'ﬂmﬁqﬁwﬁa%?

& (o), (B),. x" 2 F
(1) r :
.F=Z|:| (TJI" r‘r ':2"] I'ZCI uf:

@ $ O [B), x7

re{] yrl

1-1- -,il
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97. Radius of convergence of hypergeometric series is
A Eer & s S e R

1 1 3
W, 2 4
(1) 5 (2) . (3} 1 (4)

b3 |

98. If functions f] =1and f, = x are orthogonal on interval { - L, 1), then the function
fa =1+ Ax+ Bx* will be orthogonal on beth f; and f, if

(1) A=0and 8B =1 (2) A=Cand B=-3

(3) A=-3 and B =0 (4) A=1and B=0

1MW W f,=1 T fy=x FE (-L1) W TEwwm @ wwH
fy=1+Ax+Bx*, f, W@ f, T W w=HI0E g0, 9k

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

99. For the Strum-Liouville problem ¥ +2y =0, y{0)+y' {0} =0, g(1)+ y' (i) =0,
which of the following statements is nct correct?

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

(2) When » = -k2, then cigenfunction e~
(3] When A = k*, then eigenfunction B, (sinfxx —nn 08 NRX)

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

(328B) 32
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=h-fratfag ovam 47 4 g0 o :
58 W a0 00y <0 & Ry e

(1) 5" 3 =, mmzﬁqmaﬁﬂm
() ¥ 3 =—k2, W T e ot
(3) 3= & = k2, T @R vom B, (sinnnx - nn cos nnx) g

181. Which of the following ;
OWINg is the correct value
of Besse! function j i
it the integrs]

1 ;
{2) Ja(x;=;r—'l:sm[.rccsﬁldﬂ

(3) Jp(x)= j: cos (x sin 6) dg

4] Jix)- [. sin (x cose)ag

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

ta

e TR f () F OENE TERE {1 =¢(s) B, A " f(ai) T AR =M
m 35 @ o7

(3) ¢(S;“] 4) 4:[5;’3]

103, If L(tcosat) denotes the Laplace transform of tcosat, then the value of
L{tcos al) 1s eqgual to

Ae L(tcosat), ®eH tcosat F ow® TEwy GEfg =@ ®, a Litcosat) &
#= R

S+ a
_S_

s-a st _ag* & -

sta Ditra ey

(1) (2)

104. If a funetion f (i) is defined as _
TG TH FEE F (1) FAA T ysR aiurim 2

l1; 0t
fm;{-l; 2L t<d
then value of L[ f[t)] is equal to
H T oy TEEE W g B
1_813 l_l_e—Eﬁ
(1) 2 -
s(1 + €%%) 1) s{l+e™ %)
1—e 2 1+e%
(3] %
5[1_4_6-2’) { ] S[1+EJ£}
(328) 34
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105. '
Let t be a cofinite topelogy on a set X, Also, if v is discrete, then
(1) X is infinite
(2) X is non-finite countable
(3] X iz finite

(4) None of the above

mﬁsfwxwmm—mm%rmmﬁaqﬁtﬁﬁﬁm% 4t
(1) X =fdfim & (2} X M-vfifm oy 2
(3) X oifE 2 [4) THw & § w5 49

106, : R = i
Let f: R— R be continuous and f{g)=0, Yg £ Q. Then for all XeR f(x)-
(i) O
{2) ¢, whers ¢ is an irrational number
(3) 1
(4) 2
W fiR+R¥EWE W fig)=0 VGSQ, T AR xeR fx)= ¥ P
(1) ¢
(2) &, & ¢ TF swTE wey 2
3] 1

(4) 2

128)
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

X (2} empty

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

BH 6 A, ©F Tt wmm X W v swerm 2 a A F e Fy=g A &
(1) X

(2)

(3) X F uF THfaw IO

(4] A

Letl, =, 1, be respectively, the usual, lower limir and u imi
) Tin . s r limit topolo .
Then which of the following is true: ve e

(1) 1, 1
(2] LR =0
(3) 1, cU
N Ucr andlUcr,

mﬁ,U,r,,ruRmm:m,mmmmmw#ﬂrﬁ'
frofafa & ¥ F-m ww 27 | N

(1) 2. 249, (2) T,

3) v, cU (4 Uc:, WUCcr,
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Lﬂtf:.&'—}l’beanarbi ‘
trary fanction and 2 i
dpace, Thez 1 P A cnnunuous{;{, T) be an arbitrary topelogical

(i) ' is discrete lopology
{2} " is an indiscrete lepology
(3) ' is arbitrary topoiogy
(4] ' is Co-Zountabple topology
T, XAy s q
: T @& (X, f
f:!_x-ﬁ],ﬁ(y_tajmm,ﬁ ( t}ﬁﬂﬁ%ﬂfﬁmﬁrﬁﬁlﬁﬂiﬁ
(1) J s wfdf
) U REE dfEfy e (2) =" @& f- : il
B s ;
() v T Il (4) < we-morfy afly =

Let U and ¢, he th
. ! & usual and lower limi
f i R-—J'- K bc a map E'I.'IC']‘] ti'lat S a1l % E?t tOPOJ.OEF on K rﬂspﬁﬂti'?t!]}" a_nd

x |
xX+2 if xa1

- tx}={
Then which of the following is trye?
(1) fisy-y continuous
(2) f is not T; —7; continuous
(3) fisnott/y continuous

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

37
{F.T.0)
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g R, U TE 1, R W @WI: O R freew i el 4R R W@ f R 6
s Um OWies ¢ feed gan §dl xe R ¥ fom

x i x81

sl
Flx)=1

x+2 if x>1
A f=fafimg 4 9 =H-0 59 87

(1) f, U-U #oa 3

(2) f, 1, -1, 900 T 2

@ f, U -U wEw Sl 8

(4) (1) ud (2) 2F T 3

111, R is
(1) locally compact (2) totally bounded
(3] seguentially compact {4} None of the above
R
(1) =T ¥9 § gEm (2) yoie: afeg
(3) AFGF Faed (4) IFH B H wIg T4

112. A metric space is compact if and enly if it is

(1) bounded (2) totally bounded and complete

(3) compleie {4} compact

(328) 38
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@m%ﬂm@m%.ﬁt{#?ﬁﬁﬂﬁaﬁiﬁ
(1) whag

(2) T%: g gt

(3) wwe

(4) gz

113. Let t be the cla e
SS CDHElStlng of B and Z
(g. =), ged Then ¢ is : all open intervals of the form

(i) not a topclogy
(£} a topology
[3) base for Yower fimit topolagy

(4} base for upper limit topalogy

W%,rﬁ'&-ﬁﬁ%,ﬁmﬁﬁ W
A ,fb‘&ﬁ'q?rﬁ[q,w},qeoimﬁ{gﬁmml%a

(1) v wfoafy =&

(2) T wfthfs
IS}ﬁwmﬁﬁ@ﬁﬁm
(4) F=W HAr et gfeafe 5 o

328
[ ,l ighe (BETO
™ _}
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114. Let (X, t)be a discrete 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
T T (X, o) TF wifefes we @) @ frefeies § 8§ ea-w o gme
{1) X % &+l sTog=1 @ §
(2} X & oft vqm w-av=g g §
(3) Fa7 X & wH ¥
[4) X % 8 o ov-ag=m & ot T 2

115. The topology generated by all closed intervals of length one an R is
{1) colinite
(2] discrete
{3} indiscrete

(4] Neither discrete nor indiscrete

R W OF THE T Wt T armne g I ot e 2
{1) we-oitfma

(2) Tl

(3) H-Tfh

(4} 7 & Tl o 7 & R-RfE

(328) 40
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La ;
t X be a three-point set. Then the number of topologies on X s

mﬁax%ﬁ?ﬁ@mﬁﬁaéfﬁxm#@ﬁmﬁaﬁﬁm#ﬁﬁ
(1) 3 (2) 8 3} 29 (4} 17

The topology generated by the metric d (Y)=|x-y!, x, ycRon K is

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

3

(3] usual topology (4} upper limit lopology
R | urdtz dlx,y]=]x—y], X ¥ e RGN 359 oiedfg 2

(1) TR-Torefl wfesfy (2) ERm el

[3) M= Hitafi (4} 3= d T ey

The closure aof
a subset of 2 metre ; :
Ffiny st T sSpace 1s the set of points whose distarce

(1) 1 (2) =

3

{3) 0 {4] greater than 1
ﬁmm%m—m%ﬁﬁﬁwm%%ﬁﬁﬁﬁﬁ@w?%
1

(1} 1 (2) o i3) © (4) 1 8 =R

Every subspare of a Secend countable space js
(1] co-countable space (2} discrete Space

(3) second countable space (4) indiscrete spagce

41
(P.T.0
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120.

121.

122,

(328}

% fodm e e W T TE-TY B

(1) ¥R-THE T (2 Tl ==

(3 fgdim il e (4) fi-fafas e

Let { X, 1) be a topalogical space. Then

(1) ext(X)=1¢ (2) ext(X]=X

(3) ext(X)=d (4] None of the above
v &, (X, 1) T wHelEs w2, 4l

(1) ext{ X} =9 (2) ext (A )=X

(3] ext[X}=d (4) I9E B W W 96

Two sets A and B are not separated sets iof

(1) A=(2,3) and B =(3, 4) (2) A=(3,4)and B =14, 5)
(3) A=(2.3)and B =(4, 5) (4) A=(2,3)and B =(3,4]
g TEE A UA B 3UF TH=A T § AR

(1) A=(2,3)7a 5~ (3. 4) (2) A=(3,4) T3 B =[4 3}
(3) A=[2,3) W@ B ={4.5) (4) A=(2,3) @ B =(3 4}

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

(2} Every scparablc space is Lindelof space

(3) Scparabilily is not a hereditary property

(4] Every Lindelof space is separable

a2
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Qmﬁam%ﬁwﬁﬁqﬁﬁaﬁ:—mwm#
(1) ¥ fodflr mora tom qymodg 2 2
rzjﬁ?ﬁaﬂwﬂaﬁmﬁmmé

(3) JURUITTN T SgElE Toed a2
(4]%%&3@%@%%

123. Which of the following is correct in a topological space?
(I} Union of any number of opin sets is not open
(2} Intersection of any finile number of open scis is open
(3] Union of any number of closed sets is closed

(%) Intersectinn of any number of closed seis is not closed
Hﬁﬁﬁaﬁ?ﬂa%ﬁﬁaﬁﬁmﬁﬁﬁﬁ?—mww%?
uji%ﬂ:ﬁﬁrmﬁqaagaﬁmm@wﬂiﬁ%
(z)ﬁaﬁtﬁﬂﬁﬁﬁamﬁqﬁﬁﬁﬁmﬁﬁﬁw%
[3;%mﬂﬂmﬁﬁﬁaaﬁﬁmﬂﬁiﬁﬁz%
(4Jﬁﬁﬁwﬁﬁaqﬁﬁmﬁﬁﬁaﬁqﬁ%

124. Let X be an infini
. te set and 1 be a to ; -
of X is closcd, Then r is Pology on X such rhal every infinjte subser

{1) indiscrete (2] discrets

(3) neither diserete nor indiscrete (4] cofinire

328 4 o7
! ) 3
IFT O
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125.

126.

(328}

oo 5. X TR e wHEA W@ r,xmwmﬁﬁﬁﬁhﬁ%&xmm
s sR=1 9% 81 W 1 ¥

(1) -Tfa®

(2) fafaem

(@) 7 ar i 3 @ -

(4) TEH

If the mapping f and [ -1 ara continuous maps, then f is called

(1) open (2} bicontinuous

(3} homomorphism (4) closed
uﬁm%afﬁf“dmm%aﬁ,ﬁfﬁﬁm%

(1) & (2) FdHad (3) THETATGT 4y W

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

mﬁ,aamwxmﬁmﬁm—qﬁa%ﬁsa%?ﬁmﬁimﬁ
Hfeaes HE ¢ al A ®

(3) e (2) =2 (3) gem (4) 2 TE

44
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Which of the following tapological spaces is compact?
(1} Cofinite topological space

(2} Infinite set with discrete topology

(3) Usual topological sSpace

14} R* with usual topology

Which of the following is incorrect?

(1) Every metric space is Hausdor¥ Space

(2] In a T\-space, CVETY singleton subset is closed
(3) Every finite T\-space is discrete

a . .
(4) X is Hausdorif if cvery convergent sequence in X has a unique limit

ﬁml%lﬁmrﬁﬁﬂ?-qumﬁ?

(1) ¥3% Wiy ww wraerd e 2

(2) -3 A, 5% Y% W-ug=y wg fe 2

(3) WU% T 7w R 2 2
(4lxm¢%,ﬁxﬂmaﬁw$mﬁﬁ%mmmmé

4
3 (P.T.0. )
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129. Which of the following 18 not a first countakble space?
(1) A metric space (2] Discrete topalogical space

(3) Secend countable space (4) R with cofinite topalogy

Frofafes & A Fi9-91 = 1w qude wre 27
(1) U= T T (2) fafaw arfefes =

(31 e e == (4} Te-uiiig dfdm-us R

130. Which of the following is not & base for the usual topolagical space?
{1} Class of closed intervals |[a, b|, o< b and @ and b are rational
(2] Class of closed intervals[a, &), a < band ¢ 15 rational and b is irrational
(2} class of open inlervals with reals as end points
(4) class of open intervals wilth rationals as end points
Pt & & ®A-8 oo Al wa & @ smm T 27
(1) 5% a7a0el O T [a, b], a<bh W@ o 7 b MEF §
(2) 98 ATTE T T [a, k], a<b W o NEF 2 70 p FET 2
(3} G el W oW anaas F e ww et F o g
(4} TR el oA Aiew F omy sfEw s ¥ s

(328) 46
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131. “
The number of independent components of Christofiej

three-dimensional Space cannot excesd Rputiolof hrst kind far a
VR 4t fEerse s R
8 IRw T e g " = W
(1) 27 (2} 18 (3} 9 (4 3

132. The sct & = -
€ (%8 z)eR :y? =4x z=2 represents a

(i1} parabols 12} cyiinder (3] plane (4] empty se:

q=Y Sifll?y.zlﬁ-’?ﬂ:yz=4x,z=2} ToaF sl woy 2
(1) wEmg (2) Frefver (3) Bwae

U T ax+ by + ez = 1 TE ay+yz+zx=0 IEE T ey A )
. |

(I a+bic=0 (2) a+b+ 1
S e —

1 1 1
a & g 2 iy =l 1
a b o

134. The iccus of the poin

L of intersect
planes to a paraboloid fs on of three mutually perpendicular tangent
) piane (2) sphere

(3] strajght line (4) elli E s -
fH RER afies cllipsoid

| VivewEd w3, w2
(1) e (2) = (3] T (4) didgEe

32 ‘

(328) £ (P10,
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135. The value of r; is

ri = 74 3
1 @g 1 oy &g clog(g)
S i g i 4 3] = (4) :
i 2g dx’ o g 8x’ 2) Aixd dx?

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

fsul @ T@ U% 7T HEeR frever & fad o o @ MR s et R

1) 0 2 3 =5 @) 1

137. Which of the following curves cannot be a geodesic of a right circular eylinder?

{1) Circle (2} Ellipse (3} Straight line (4} Helix
ffafigs § 2 ¥9-T 9% UF T2 GHoW [GlUet H1 eyl T ® "wa?
(1) 39 (2) e (3} TR (4] Tee

138. Which of the following curve y 13 not regular?
ffafga 4 & $19-11 9% ¢ Feima T8 87
(1) y{tj={1) (2} y{}=(1 % )

(3) 7(t)=(cost, sin £) (4) y(t)={(c3, o)

(328) 48
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139. icoi
The number of confocal conicoids te a given ellipsoid, passing through a giver

point is

= fin @ g & wfe o R il ! '
A W g ¥ e v@ v # owen
(1) 3 (2) 4 () 2 (4} 6

140. A space curve is helix U and only if at =ach point its

(i} Curvature <« Teorsion (2] Curvature o e —
- Torsion

(3) Curvature + Torsion = Constant (4} Torsion =0
ﬁm&aﬁﬁsﬁm%,ﬁﬁ%ﬁaa&mﬁﬁmm
(1) G4 o ¥2m 1
(2) €9 o« —
U

(3) ¥4 + Te1 = @ (4) ¥ = 0

141. A spece curve Li=s on the surface of g sphere if and only if

ﬁmﬁﬂﬁﬁ'ﬁ?{ﬂﬁ'ﬂﬂsﬂﬁﬁl%.ﬂﬁﬂﬁﬁﬁatﬁ

g BB raa

1) P+ (pa)=0 (2) E+i—fp'z}=0

a P, d. . .

3) S+ (ps)=0 (4}-';.+£_s[m' w
(328) 49
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. i B ;
142. The condition that the line L= A + B ¢cos 8 may touch the conie 7= l+ecostis
r -

ﬁi=A+BcnsG% LI E | —E=l+ecosﬂ = wst ﬂﬁﬂiﬁ%

T F
{1}A=1|B=E [g] A=E’B=1
3) (A+e)* +B? =1 (4) {A-e) +B? =1

143. If Ais a tensor of type (1, 2)and the inner product of A with some quantity B is a
tenser of type (2, 3), then B will be a tensor of type

ﬁﬁ{l,z]mwgﬁﬂqéAﬁﬂ:ﬂiﬁﬁﬁmuﬁﬁrwﬁB%muqz;mm
= 9w B, @ B By www w1 afew dm?

(1) 10, 0) (2) {2, 2] (3) (L 1) (4) (3 3)
144. [f the plane ax = 12y — 62 =17 touches the conicoid 3x% —6y*° 492° +17 =0, then
the value of a 15

TE TS ax+ 12y - Bz =17 Wids 3x° -6y° <922 +17 =0 &l =08 %@ 7, W a
F1UR #

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

145. The number of normals can be drawn from a given peint to a paraboloid
ax?® + by’ =2z is at most

T @ g WaEnas ax” o+ by =2z & fRf fm oM A 8 v & @ a@edi
3, o 5 fawaw @4t 2

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

(328} S0

[ ]
gcollegedunlaa
India’s largest Student Review Platform

—



19P /217730 Set No. 1

146. The general equation of the cone of seco :
| nd degree pass = b

Wﬁﬁ%ﬁmmmﬁ%ﬁﬁzﬁﬁﬁmm%

(1} fuz+ gzx+ oy =0

(2} ax® + by +e2? =0

(3) ax2+by2+mz+,@rz+gzx+hty-—-{l

(4} ax® + byz =0

147. :lt_omstiz .atsaurfa.r:ﬂ faf revelution obtained by revoiving a circle of tadius b about
e at distance a from the centre of the ¢circle {a > %) Then th
of the torus, thus abtained, ig ( ] ol curere

T JHERHE 6 (a>b) ¥ a T W b wm g e =) ;
a‘immmwzﬁﬁ;m% e

(1) 4nab (2) 4ra” (3) 4ab* (4) O

148, : —_
8 gxl, Kz &re reéspectively principal curvatures at a point of a surface, then the
aussian curvature of the surface at that point is given by ,

a&xl,ximﬁnﬁmﬁm%@ T 7
FHEar, ¥ FH
Waﬁﬁmmﬁﬁrﬁﬁ%ﬁlﬁ e ks Al b

2

(1) %%, {2 (3} »; + Ko (4) wf;fl T Xa

(328) o) (F.T.Q.}
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149, If k,, x, are respectively principal curvatures at a point of & surface, then the
normal curvature of the surface at that point along a direction, which makes
equal angle with the prineipal directions, is given by

Tk, x, FOO: Foell O 5 0 U W U @A E, Gl @ fag Woud A
HHEF SkAl 4 RS ¥ Ty T S w9 et T B oW weR wm & o

?

Ky + ¥
(1) ®x, 2) =——— @) %+ @ o+ Ko
y2 22 _
15Q. A tangent plane Lo the Elllpbﬂld —==fe EF — =1 meets the coordinate a¥es in
a? Q
points A B and C respectivelv. Then tie locus of the centroid of the triangle
ABC is
53 2 33
ddgee =+ 200 =1 3wl W e uF YRS FET: A B @ C gl w
a? b2 2
TagEe AET ¥ Pem #) af e ABC % % W feguy e
2 2 2 2 2 2
a b e a o e
(1) x:"'yz"'zi:l {2) xz+y2+3“:9
3 jlt"2+*1"'2+"zﬁ-1 4 ':':E+‘1"r2 32“9
(}az b? % (}uz bg+cg_
* * %
52 D/5{328}—3000
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wafirg % fon fdy

{sﬁgﬁm-aszafqmg@mmm-ﬁ#ﬁqﬁw%mﬁmaﬁﬁw-wsdﬁ?#ﬁﬁnh

1.%4;%_%&%10#1‘43’ ﬁ:aﬁﬂ#%@ﬁﬁwﬁmwnﬂc@gmqﬁgm
T Tl B YRR QOEE TR AN W 6 R deb wa-Srles w : ;
'n — “.“ B ' o N i i Equimm .l—m =

WU 9= T w1 F | = g9 gETs o$n

2. m@ﬂq—qumn%anﬁ?Fﬁ%wﬁmmqmﬁrﬁuﬁ?wmv LA M

3, m-ﬁﬂvmﬁﬁrmn%lﬁ&#@?ﬁsﬁ?#ﬁﬁ?ﬂ#rmm—w#ﬁ&wm FIeF I~
V¥ F ¥ gowimd fem owramwmy r

4. FET FiSHie A4l T-YF @ &WF FUY GG 7 @ 77 H PyifE wm ow HmE

&. 3o ‘,.::11':- :Is-'.'T?o ‘Tr:-.' T TR S HYA-Tn Bl § WY e (9 ®E ) U TV T
M=Fh He FT Ao Fho Fe T o o A9ET § IT¢eEs &7 T [T 2

_:_H.: o —— o ——p T = = = = -
¥, Hqgﬂiw?# = opt mmmawﬁarﬁmm::maﬁammwﬂ{—wmm & WETT
TTT )

8. ;-.-».q-_u.;ﬁmn ﬁ'mm%inmmﬁaﬁ%immiéﬁwm%%ﬁmmw-
warr?m%'ﬁﬁi'mﬁ'#ﬁwa# V-7 % 74T TF W R 18 R ¥ ayew v R Tw
CIE —

i Wm%-mﬁfﬂ::mm;ﬁ-gaﬁwﬁfﬁﬁmqﬁbﬁlmﬁ&-ﬁﬂwﬁ
IT W AP W W 97 I TEW WA SOAT

10. Wﬁ‘%’fﬁr‘:ﬁﬁﬁ'ﬂﬁ.ﬁ_". m’i'mﬂmmamwﬁmm%a&m%mﬁmqﬁm?ﬁéﬁrm
gmw-a?wa?rmﬁﬁ&n%wﬁqﬁﬂmmﬁuﬁﬁﬁmwﬁ%&mﬁfa

11.mwﬁa%ﬁmwgﬁaﬁﬂ%m#aﬁaﬁﬁﬁmaﬁnﬁmmaﬁ.
12. WY F Tam K FefWedWe IN-TF TRH o= ¥ wm =1 ¥
13. iE WHE A A g TR WEE T oawm W W osTh S v

14, A FE avg] v F sIfem med w Wi o R, @ o4 Mrvairewm g i g ommad amm
BITET |
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