COMBINED TECHNICAL SERVICES EXAMINATION
(NON-INTERVIEW POSTS)
COMPUTER BASED TEST
PAPER - II ~ MATHEMATICS
(DEGREE STANDARD) (CODE: 419)



Let {f,} be a sequence of continuous real valued functions which
converges uniformly to f. Then f
{f,} ey Quuwdiy Qsriisd sriyseiar Qsrui euflmswnearg f-&@ &s
RUHRIG D, erafld f '
(A) need not be continuous

Qerrddluns @ més seufluildama

(B) 1s discontinuous
Qsror&flunHpg

v (C) is continuous

Qzr_réf) 2 e wig
(D) 1s differentiable

FSILHSS FalgWig
(E) Answer not known

cflenL Qgflueidency

sinnx

Let f,(x) = ,0<x<n.Then {f]]7 is

sinnx

fr(x) =

,0£x < n eaflé {f,;}:zl NG

(A) Uniformly convergent
Fqne e(mEED

(B) Pointwise convergent
Hérafl uens ep(mhIEGLD

v (Cy Not pointwise convergent

yetefleuens gpaisTg

(D) Not uniformly convergent but pointwise convergent
ENrs QHRIGTE AT Ldrafleuans Gmbi@LD

(E) Answer not known
allenL Qgflueildena
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3. sinnx

Let fn(x)=T,—oo<x <eo,n=1,2,... then lim f, (x) =
fo(x) = Sijgx,—oo<x<oo,n=1, 2. @afl> lim £, (x) =
4 1 v’ (B) 0

© o D) %

(E) Answer not known
clenL Gaflweldena

4. 1If (s,)=1{0,1,0,1,0,..} then liminfs, =

(s,)=1{0,1,0,1,0, ...} aefl> liminfs, =
v'a o0 | ' ®) 1
€ -1 (D) 2

(E) Answer not known
ellen Agflwelcrenc
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If {s, },=; 1s a Cauchy sequence of real numbers, then {s,},_; is

(S, 1ne ereiiug Quweranaseien sredl euflens erammed, {S,},.; eraiLg erere?

(A) divergent
AMfamm

« (B) Dboth bounded and convergent
euTLDI LHDID RHMRIG
(C) unbounded

aurLbGleveomgs

(D) divergent to minus infinity
eravenawpp GCoipenp el

(E) Answer not known
eflenL Qgflweildene

The series » x"
n=0

ixn eretm QST
n=0
< (&) Converges in (-1, 1)
(-1,1) -0 emus
(C) Convergesin(-1,1]
(-L,1]-& emues

(E) Answer not known
eflenL Qgflwslcrancy

(B) Cbnverges in [-1,1)

[-1, 1)-& emis

(D) Converges in [-1,1]

[~1,1]-& g
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7 = 1
The value of r§1 D)
- e .
nZ=:1 n{n+1) ett B0y
A O (B) oo
© 5 ~D) 1

(E) Answer not known
allenL Ggflwefldansy

8.  Which of the following series is convergent?
\NebreupeuaTeuhmiet eThg QFTiT p(hhiED Ggmim?

1 -1 1 - - 1

& B ET R v® zﬁ_
+_
n

o 1 o
(C). Eﬁ (D) ;(‘\m4 +n~n?)

(E) Answer not known
elen QgMweildvaney
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9. The series 1 + 1

+ ..

1 1 1
+ +oe
log2 log3 logn
(A) Converges
PHRGD
v’ (C) Diverges
Myl

(E) Answer not known
allenL Gzflweidrena

10. Every Cauchy sequence has a
geulleurm srell euflengwy b e

./(A) convergent subsequence
Gl gemaaiflans

(B) 1ncreasing subsequence
flafssiul L 2 euflens

(C) decreasing subsequence
@origh 2 suflans
(D) positive subsequence

Crirwenm 2 U euflans

- (E) Answer not known
alen Qaflwetcrene

-+
log2 log3 logn

+ -+ eIy GFTLTTENS)

(B) Oscillates
S MOV MILD

(D) Uniformly converges
&na Qmh@GLD
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11. Let r=¢ [0,1] be a rational number with (p, g)=1. Let
q
1 for x=Le [0,1] rational
fx)=1q q

0  x 1s irrational in {0, 1]
Then f(x) is

r=c [0,1] @(r_r, eaNAgupg eram (p, q) =1 erana.
q

1 . x= P [0, 1] AEsapmy erair erafied
fl@)=14 q: NDspnT T eTafled
0, =xe€][0,1] AP
eraflen, f(x) erarug

" (A) not continuous at any rational :
) ahs @ dsupn aarafihEhd QsrLisl sriy i

(B) not continuous at any irrational
aThs @ AfsppT erararfih@d QsTLTH Friy e

(C) continuous at all point of [0, 1]
' [0, 1] o dter emansg Yetellg@n Gamid
(D) not continuous at any point of [0, 1]
[0, 1] e drer et Lerafld@d Qgriid amity e

(E) Answer not known
cllenL Ggflwelcvana
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12. Let R, denote the real line with discrete metric. Then the open ball
of radius 1 about ae R;, Bla;1] =
R, eeng Quueansellan GOAflwe Quifs Qeael aas. ae Ry-gm
Qurmibs T eeam 2 eoLw Apbs upg Bla;1]= ————— &b
(A) Ry B ¢

v (O {a} (D) {a, 1}
(E) Answer not known
sflenL GgRweldena
13. Let f,(x)=x" for 0 <x <1.Then the sequence {f,}>_, of real-valued

functions converges to

fu(x)=x",08x <1 aens. Quw wuQuarmer GsrarL. Gsrii eufans

Afntna G Geldng 2

(A) oo B 0
1
©) 1 D) 5

(E) Answer not known
elenL QgMweildene
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14. Let f(x) =‘x| for all xeR. Then f(x) is
R-6b 2 éer siemensg X @n f(x) =|x| erers. f(x) e
(A) a continuous function for all x e R except x =0
R-& ydmsllwusens selly Siemanggl Letaillaallgybd em Qammesl emiy
Vv (B) a differentiable function for all x € R except x =0
R-e yhlwsams g6y smansg yetaflaefigin cueaemwwrear smiy
(C) differentiable at x =0 only

x =0 ofled WD euenGeLOWITEN FmiTLy

(D) differentiable for all xe R

R-& enansg yeraflsaflgyb euarsanwirer iy

(E) Answer not known
cllen Ggflwelcrane

15. Definef:R'—>Rbyf(x)=|x|'+|x—1|‘v’x;eR.Thenfis
f:R—> R-g f(x)=|x|+]x—1|‘v’xeR aan  eudruUmSSTR [ -ypeng
—— PG

(A) discontinuous
Qsrrsdlubog

(B) continuous and differentiable
Qar_i&d wHmibd aumsliubss Figug

(C) discontinuous but differentiable
QarLiEflubng ernrd euamsubdEs s g

S (D) not differentiable at 0 and 1
: 0 whmd 1-6 euesLUBES (WPiWTEss

(E) Answer not known
eflenL Gsflueidena
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16. Let f: A — B be a function and E c B we call f}(E) the ————

of F under f.
f:A—> B gm sy wopw ECB eaaflo fUE) g fer §p E Gen
TS Gmmid
(A) 1image W (B) inverse image
Qibvib sanadip GbLD
(C) co-domain ' (D) range
TN - B TRIGLD eliga

(E) Answer not known
ellen Ggflweildane

17 Form=1,2..,n=1,2,.,lets,, ,= .Then lim lims,, , =
’ m+tn N ~3o0 =300 ’
m=12..n=12..,8, ,=—— aal® lim lims, =
! m-+n m—oon—e
(A) o (B) 1
A© 0 ®
(E) Answer not known
eflen. QzMwelldeana
11 419-Mathematics
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18. Which of the following relations is not true?
Wareu(md Ggriryseiled ergy 2 amenn @dena ?

(A)

(B)
(©)
V(D)
(E)

19.

fAFEXUY) = (X)uf(Y)
[HXAY)=fHX)AfH(Y)
fFXUY)=f(X)UFY)
fXAY)=f(X)nf)

Answer not known
allenL @z Mwellereney

If A, A,.... A, are countable sets, then | JA, is

n=1

Ay, A2 A, Grsa'wmﬂt_r&,g,ésa; semd erafler | JA, -

4)

(©

(E)

n=1
Uncountable \/ (B) Countable
erairenfl_ss &5 e eramentl_&g5&He
Infinite set _ (D) None of these
Wiy efeenm Hambd Gupamdu ggib G

Answer not known
ellenL Qzflweierensy
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20. The greatest lower bound of the set {fr +1, Jr+%, T+ 3’ Jr+z,..}

glb {7:+1, 7z:+l, n’+%, x+%,...} s Quilu S erédene creima ?

@A) -
vl =«

(E) Answer not known
eflan GgMweldena

(B) 0
D) z+1

21. Fyaluate Hr\/a?—rz drd@, over the upper half of the circle

r=aqacosf

Qrie, QsrgdHwnen Iera —r? drdf, r=acosf e Gul_l_g,ﬂcm

Cuér u@d Cuwe sasdl(Hs.

JB) 87D
18

r—al

16

(E) Answer not known
afenL Ggfweidane

©

3rat
4

71'03

DT

(B)
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22.  The volume bounded by the cylinder x2 + y? =4, the planes y+2z =4
and z=0 1s

y+z=4 uwimb 2=0 du semsd wHHD x2+y2:4 GTEmm
o (HEETLITED GPHG eUnTWNIGSUILILL. Bt SSl6 Sandiane

(A) 67 S (B) 167
(C 367 (D) 327

(E) Answer not known
ellenL Qgflwefwena

2
23, _|"sin2’”‘1 Gcos® 1o do =
0
zxl2
jﬁsinzm_1 Bcos 1 9 do =
0

J@ %ﬁ(m, n) ®B) 26(m, n)

© B@m, 2n) ©) 2 p(2m, 2m)

(E) Answer not known
eflerL Qgflweldane
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24.

25.

Find the volume of the solid generated by resolving the finite region

bounded by the curves y=x?+1, y=5 about the line x = 3.
uUeDETEUEN] Y = x? +1, LHDID Y =D e @GEuudd wreyn uGHumed
2 (HeUMESLUML Hamosdler sar yemaneu X =3 arany CriGarian Qurmiss
ST Hlwe|b. '

(A) 36 cubic units (B) 24 7 cubic units
(C) 127z cubic units (D) 647 cubic units

(E) Answer not known

llen Qgflweideane

2¢e*
Change the order of integration j jdy dx gives
01

ex

2 .
I dydx & Qmseb Osresli( cuflesew wrhblare
o

1

e* 2 et 2
@& | {dxdy v ® | [dxdy
10 1logy
2 ¢ e’ log y
€ [ [dxdy D) | [dxdy
logy 1 1 2
(E) Answer not known
elen Qzflwefdens
15 419-Mathematics
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26. Evaluate I — 5—dx
sin” x cos” x
- ! 5 dx = wHuAE
sin” x cos” x
e./(A) tanx —cot x (B) cotx—tanx
(C) tanx+cotx (D) cotx+tanx
(E) Answer not known

sflenL Gaflwueldeama

27. Which one is following correct expansion of cos587?

Qeneumeuateunidler ergy eflwnan elfleurssnd cosbHd?

(A)
(B)
J(©
(D)
(E)

16cos® 8 +20cos® 8+ 5cosd
16cos” @ —6cos” O+ 6cosd
16cos® @ —20cos® 8+ 5cos 6
160086 6 —20cos® 8 + 5‘(:0s4 8

Answer not known
clienL Ggflualdene
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28. Isec3 xdx =

B

(B)
©
(D)
(E)

1 {secxtanx+log(secx +tanx)}

sec’ x
4

3sec’x tanx
secxtanx +secx +tanx

Answer not known
aflen Qzfwusildama

29. &
If(a+b-—x)dx=

AN

b
[ f(x)dx

b
(C) jf(b+x)dx

(E) Answer not known

cflenL Gsfluwetdena

17

b
B) [fla+x)dx

(D) 0

419-Mathematics
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30. Evaluate Jsinz 3xdx
wdHud@s J-sin2 3x dx

A 1 x_cosz\ ®) 1 x_sin3x
2 6 2 3

/(C) _1_ x_sinGx (D) l(x_singx
2 6 | 2| 2

(E) Answer not known
ellenL Qsflweilcvana

31. Find the radius of curvature of the curve x=a(t-sint),
y=a(l-cost)att=nm
- cuenarellen  euemerey b x =a(t-sint) y=a(l-cost)t=7m @

ST Hlwab
S 4a (B) ia
© 8a | ®) o

(E) Answer not known
eflen Ggfwelldane
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32.

33.

34.

The equation of tangent to the ellipse 4x%+3y?=24 at the point
(+/3,2) is
(+/3,2) @ap uaralGe 4xZ +3y2=24 BarerLsBer QsrHCET e

FLoETUM(H

(A) 4\/§x+3y=24 (B) 4/3x+6y=12
) 2/3x+3y=12 (D) 2+/3x +3y = 24

(E) Answer not known
sllenL @gflueildana

Find the radius of curvature of the curve x* + y* =2 at (1, 1)

x*+yt=2 erapdler g reuemareuangerw (1, 1) erendlp yerafluller sammas@

@) 32 : (B) 2V3
©) +g v’ (D) —g

(E) Answer not known
aflenL QgMweidena

The radius of curvature at any point on the curve r" =a” cosné is

r* =a"cosnf e weaaiamrlar ahs @@ Ydalulah: euemereuamyuilen
<ZbFLD

A _av B _a
) (n+1)r"* ® (n-1r""

__a S0 e
© (n-1)r"? | ®) (n+1)r*?!

(E) Answer not known
sllanL Qgflweildwane

19 419-Mathematics
[Turn over



35. A conic is a locus of a point which moves so that its distance from a
fixed point is in a constant ratio to its distance from a fixed straight
line.

The fixed straight line is called the

em yarellamhg, wHOprEm Howwrar ydaealsgh oder sEHHEGD
wHmb @ Hoowrer CarlyhEb 2der gmsHh@wrer elldsn wrhlaluns
LmBsrer Hips Lertafluler Hlunliures Fbl euaaTeu @b

ouhg Hevewrer Cartiyh@ ————— ererm Quwi

(A) focus (B) ecentricity
@eflwid aow ppFsl

(C) circle _ V(D) directrix
QUL Bwses eueor

(E) Answer not known
ellen Ggfweioene

36. If‘x =u(l+v), y= v-(l +u), then the ejacobian of x and: y is
x=ul+v), y=v(l+u) ealeo x wppbd ¥ Weér K&ECsmAwer wHuy
BB
(A u B) v
(C) U+ | ./(D)‘1+u+v

(E) Answer not known
cienL Gsflwueideane

37. If y=sin(msin ! x), then
y =sin(msin™ x), aafl®, GYnge,
(A) xzyz—(l—x)y1+my=0 \/(B) (l—xz)yg—xlermzy:O

(C) xy2—(1—x2)y1+my=0 (D) xgyg—xyl—myzﬂ

(E) Answer not known
eflenL Qgflweldena
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38. If x¥ +y* =¢ then % is

x
Yoo L dy :
x7 +y" =c¢ eafl®d —— erefiug) —————— b
dx
_ y-1 X y-1 x
/(A) yx' T +y loiy B) yx' T+ y logj’
x” log x + xy* x” log x + xy”

(C) O (D) x”logx+c

(E) Answer not known
sflenL Qzflwaierenev

2

39.
The second order partial derivative aa g for u=4x%+9xy—5y% is
x Jy

. : 2
u=4x"+9xy —5y? sanen Graw_mb eufehs LGS umsSE aa g
x oy

(A) 8x+9y (B) 9x-10y

S (C) 9 (D) 8

(E) Answer not known
aflen Qgflwaidrensy

40. Maximum value of 2(x? — y®)—x* + y* is

2(3(:2 —y2) —xt+ryto SUGu@m by ——————— BGD
A 1 . (B) 2
€ 3 (D) 4

(E) Answer not known
fen Ggflweidane

21 419-Mathematics
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41. Using Stoke’s theorem, if 7 = xi + yj + zk then IF dr =
C

F=xi_+yj_'+zl; erafled, evCLrsevy Cgoppsdlener LweLBHE _[T‘-drsiﬂ
c

ogliy G

A) 5 /(B 0
7

€ -2 @ 3

(E) Answer not known
sllenL QgMweldrena

42. If S is the surface of the sphere x2+ y% +2z% =r? then the value of

[[7-ndS is
s |

S aaug x2 +y2 +2% =r? cemm Ganarsder GupLyiiy e, H?}f dsS

S
-@em wiiy
(&) 4rad® | SB) 4nd®
(C) 2ra® (D) 27a®

(E) Answer not known
sllenL. Ggflweldvenen
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43. Using Green’s theorem the area bounded by a simple closed curve

Cis——
ffer  Csopuing el apyw  aemerey  C-gyed  Goule  ugiy
(& LD.
&) [rdy-ydx VB Lfxdy-ydx
C 2C
(®)) dey+ydx D) %J.xdy+ydx
C C

(E) Answer not known
aQent. Ggflueidane

4. If F= xzf+y2f evaluate fﬁ‘-d?, where C is the line of y =x from
C
(0,0) to (1, 1)

F=x%+y°] aafl® IF‘-d? wHu9@s. C ererug (0, 0) ppsed (1, 1) cueny
C

y=x caayb Carh Gb.

3 e 2

Ay — B) 2

@& 3 ®) 3

1 1

C) = D) =

© 5 (D) 5
"(E) Answer not known
eflep Qgflweildwane
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45. Using Green’s theorem find _[(sz —~8y%)dx + 4y —6xydy where C is
C
the boundary of the rectangular area enclosed by the lines x =0,
x=1, y=0, y=2 in the xo y plane
Sfter Caposans LwaTURSS J.(3x2 —8yY)dx +4y—6xydy snaws. LG
C
C eramug) xoy saigded x=0, x=1, y=0, y=2 aap Car@aer sniss
- Qecueus urinden eurbLy BEGh. '
Ja) 20 (B) 10
(C) 40 (D) 30

(E) Answer not known
elen Qafwedcrancy

46. o/ o N2
" Using Parseval's Identity, the value of j'[%ntj dt 1s
0

2

Slnt] dt -en &S LILITETS)

umirevGeuerelian wpHGprHen-emw LwesTuhisH I(
0

S » | ® 2
/A
(C) g | | D) nrx

(E) Answer not known
ellen Ggilwelcancy
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47. e
In Parseval’s identity _[ | f(x)| dx= j —  ds.
uirfigeued pHGmmmenwuicy I |f(x)|2 dx= j ———— ds y@bd.
A F(s) (B) | F(s)]

JO [Fof ® 2|F ()

(E) Answer not known
'@S]GG)I._ G]g,rﬂmaﬁ]d)@m

48. Choose the correct answer
If F{f(x)}= F(s), then
F{f(x)}=F(s), aalld sfwrar clewenw Caitey Qaws

&) Fix"f(x)}=i% F(s)
ds
n . d"
B) Fix"f(x)} =it F)
. ds

SO Flx"f(x)) = ()" j:n F(s)

n

D) F{x"f(x)} =%
ds

(E) Answer not known
el Qsflweildeana

F(s)

25 419-Mathematics
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49, 1 for|x|<a

, find Fourier transform of f{x)

If f(x) ={

0 f0r|x|>a

1 for |x|{<a-=ys Qi
@ue  f(x)= #|<e-2s00 el f(xX)-ar  Sufwr
0 for |x|> a- =5 @muden
2_(HLOTHDLD
7 sinas 7 cosas
(A) 1/5 ; (B)

/(C) \/Esin as (D) \/700s as
. )r S - .

(E) Answer not known
ellen QgMweildancy

50. If f(p) is the complex Fourier transform of F(x) then F[F(x)cosax]

equal to
f(p) earug F(x)@en fssorar SHGurflur o murbpb eamred F{f (x)}
-@em ALy &(& FLOWMEGHWD.

@A) 2[f(p a)-f(p+a)l

/® %[f(p+a)+f(p )
1

© 5

(D) %{f(mp)—f("%ﬂ

(E) Answer not known
eflerL Gaflweideane

[f(p+a)-f(p- a)]
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51. Find the gradient V¢ if ¢ = x%y32>
¢ = x2y%2? arefle emiey NAgd Vo srans.

,/(A) 2xy°z* T4 3x2y?2? -J?+ 2x2y3z Pt
(B) 2x2y223_ ?+ 2x3y322 72>+ styzzz 7
(C) 2x* y22? _i)+ 3x*y3z3 7+ 2x2ytz %
(D) 2x%yz? T+ 3x2yéz3 ?+ 2x3y%z Pt

(Ej Answer not known
eflen Ggflwelldrena

52. The unit normal to the surface x? + y2 =z =10 at (1, 1, 1) is -

x? +y2 -z =10 eamp uniyse (1, 1, 1)-é @ Cemssg

Dp(&HLD.

27 +2 ]k 27+2j+k

L+4 - I+

() 2ireJTR (B L2 F

27+2 -k

() % (D) 2i+2j-F

(E) Answer not known

alilen Qaflweildvane

27 419-Mathematics
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53. - - - .
r '+y}'>+zk and |7 |=r then, V-(r*7) is

?:x_i)+y7+27e> wHmIb |7 |l=r el V-r"Fen wdlliy
A (m+2r™” B) (n+2)r"
SO (n+3)r" D) (n+4)r"

(E) Answer not known
cllanL Qgflwallerena

54.. - 4 — >
If F=grad(x®+y3+2%-3xy2), then curl F is

— -
F=grad(x®+y%+2%-3xy2) aefl® curlF GTETLIG
%@Lb.

(A) 6(x+y+2)

(B) S(xz—yz)+3(y2—zx)+3(zz—xy)

) 1

JDO o

(E) Answer not known
aflenL QgMlwaldana
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55. If r=xi +yj + 2k, then gradr is

F=xi+yj+ ok areflér r-an gniey oldlg wlliyy

(A)

©
(E)

r

r
r
r2

Answer not known
eflenL Qaflweildane

vB)

~ |~

r
) -

56. The value of a, in the Fourier series of the function f(x)=xsinx -
defined in (-7,7) is

f(x):xsinx eTem FmITLY, (—72,7[) -6) QUENTWIMISSLILILL TG, &6 JLB,Iﬂu_lfr

Qgrifé @ -e i

7 (BA)

©
(E)

1

2

Answer not known
Mer Ggflusioame

29

BL&LD.
1
(B) -3
D) 4
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57.

58.

In the Fourier series of f(x)=(7r-x)? defined in (-x, 7) the value
of the Fourier constant b, is
f(x)=(r-x%)%, (-7, ) eremp e Qeuallufer cuamgumssiul L grie,
SGumflufar b, -6 wHuy.
W 2 /B -y
n n
© ZE o
n : : n
(E) Answer not known
cflen Qs fuwslidbane
Find ay; for the cosine series for the function
x 1n 0<Lx< % .
f(x)=
. T
T—xIn —<x<7x
2
x; 0<£x< z
griy f(x) =14 -en Qamensen Qgrifer ap wélieus sanE@y.
T—X; ES X<
2
S Z ' ®
2
© 2z ©) %

(E) Answer not known
allenL GgMwehldbanay
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59.

60. "

If f(x)=x, 0<x <27, then @, in the Fourier expansion of f(x) is

@rg f(x)=x, 0<x <27, eall® f(x)-an Lyflur Qeriir effleurssgdlen
Qg -e &l

A 1 V(B) 27
© = D) —
b4 2r

(E) Answer not known
eflenL Gsfluaicvenay

If f(x)=2x 1s defined in — 7< x <’z with period 27, then the Fouriér
expansion of f(x) is

fX)=x e eriy 27 sreifed -r<x<r aap el Geueiuda
suanqweny Gelwdul L gy arafld, @ger Suyfur elfleunssn

oo 1V . o - gyntl 7
@ 2 G B SEYT Ginna
n=1 n n=1 n
oo 2(___1)71 ) o0 2(_1)n+1 )
C sin nx D ————sinnx
© nz=1 n+l ®) Ei n+l
(E) Answer not known
eflenL Ggflwaldena
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4 2
61. Solveg—y+2d—+y 0.
dx* dx?

dty _d%y
—+ 2— + 0-
dx* dx? y=0-g biids.

(A) y=ccosx+cysinx+cg3cosx +cy8inx
(B) y=(¢ +cox)cosx +(c; +c,x)sinx

J(C) y=c cos2x+cysin2x +cq cos2x + ¢4 sin 2x
(D)  y=(c; +cox)cos2x +(cq + c4%)sin 2x

(E) Answer not known
cllenL_ Qghweldena

62. Find the laplace transform of e? cos®t .

e cos?t - e @miaa 2 (HLOMTHDEDS SRS

W L s /B _{ 1 (s-2) }

(5-2) 5% +1 s—2 (s-2)% +4

s D n!
© wa P e

(E)' Answer not known
elanL Gzflweildeney
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63. The Wronskian of the set {l—x,1+x,1-3x} is

{l —x,1+x,1-3x} erenp semsden cuGyraevdwic

(A) 2x+3
() o

(E) Answer not known

ederL Qsflwueivenc

64. d?y d2 dy

Solution of ch3— SF +3= I 'y =
d’y d%y . dy
——3——+3 —~y=0-¢r &
dx® dx® dx 7 s
(&) y=(A+Bx+Cx%)e™
(C) y=Ae* + Be®™ +Ce*

®
65.

" (A)

©)
(E)

Answer not known
eflen Qgflwelldrens

Solve (D® +2D+1)y=x

(D2 +2D+D)y=7-g Sirey smeims.

(Ax+B)e ™ +7x
(Ax+ B)e®™ +0

Answer not known
sllenL Qsilwuefcvanay

33

%@Lb.
(B) 2x*+3
(D) 2x* -3
0 1s

/(B) y=(A +Bx +Cx%)e”

(D) y=Ae™*+Be ™ +Ce™*

(B) (Ax+B)e* +2r

(D) (Ax +B) e % 41
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66. The solution of p—-l—zf-—l, where P:Q 1s
p y x dx
Sirey s p—-%=§—% AT PZ%
S -y -c)(wy-c)=0 B) (x* +y* +e)(xy+e)=0
©)  (x2+y2+0) [f'-cho (D) (xz—y2—c)[1—cjz0
y X

(E) Answer not known
ellenL. Ggflweildaney

67. The particular integral of the Differential Equation
(D? -4D+3)y =e”* cos2x is

- (D?-4D+3)y =e” cos2x TETD  UMSSEEW  swetumtiger Aol

AF:Y (= F AT
—p* e 4
AN ; (sin 2x ~ cos 2x) (B) ; (sin 2x + cos 2x)
X . —-X .
(C) % (sin 2x — cos 2x) (D) 88 (sin 2x + cos 2x)

(E) Answer not known
aflenL @afweildwena

419-Mathematics 34



68. Solve L_l{ ! ]

(s+ a)2
tbsoqn L| —
prose {(s + a)z]
VAINI S
(C) et

(E) Answer not known
cilen Qafweiidena

2 2
69. Find L {_pg_i_]

(p* +a®),
2 2
-1| B —a . )
| B e w0

~/(A) tcosat
(C) tcoshat

(E) Answer not known
dlerL Gsflwsidvene

(B) %1
(D) ae ¢

(B) tsinat

(D) tsinhat
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70. If ¥+ y=sin3t, ¥(0)=0, y(0)=0; then find L[y]
y"+y=sin3¢, y(0)=0, y(0)=0 eefle> L[y]s sam® iy

3 3
&) (s+1)(s+9) B (s—1){s-9)

3 3
D
/(© (2 +1)(s2 +9) ®) (s2-1)(s2-9)

(E) Answer not known
cdlenL Qgflwueicrana

71. Laplace Transform technique 1s very useful in solving differential
equation with ——— coefficients.
QTOTED 2 (KeUMHDBEIGET We  (sHlubrer  uweur®  euesblsp
gwerurhsemer siiudle eerar Qs CsmauinGdng.

(A} Constant ’ (B) Zero
wrHledl &1
V(C) Variable (D) Non variable
Wil wrdl s

(E) Answer not known
cllenL Ggflwelcraney

72. Using Laplace Transforms, the solution of the equation
¥y +25y" =10cos5¢, with y(0)=2, y(0)=0 is

¥ +25y =10cos5¢, ¥(0)=2, y'(0)=0 eepn umssQsiy ST g0,
Qrlrey 2 (HeudrTHnseang LweaTURisSHand da @b Siey

/(A) 2cos5¢t +tsin bt (B) 2cosbt—tsinbt

(C) tanbi (D) cotbt

(E) Answer not known
edenL. Gzflwafeaney
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73. The value of L™ 5 5 18
(s+2)

L‘l( : SQ)QJ erem FrmAen erdemey CHIDED WTHDTETS)
S+

VA e -2t (B) ¢ (1+21)
C) e*1-2¢) (D) e* (1+2t)

(E) Answer not known
eflerL Qgflweiidana

74. Eliminating an arbitrary function from z=f (l
x

J gives a partial
differential equation as

2 =f(lJ @A mHg g,etréuﬂém&u_lrrm &Ly Qe e B 'Gug)n_b LigH
X

cuen&ES0&Lp FoaTUTH 2&LD.
V(B xp+yg=0 (B) wp-yg=0
(C) xq+yp=0 : (D) xg—yp=0

(E) Answer not known
clen QgflwefNdansv
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75. Solve (mz-ny)p+(nx—1Iz)g = Zy —mx
(mz-ny)p+(nx-12)q =ly - mx g ey sreus.

t/(A) ¢[lx+my+nz,x2+y2+22]=0
B) Pllx+my+nz,x+y+z]=0
© ¢[lx2+my2+nzz,x2+y2+22]=0
D) @llx+my+nz,x—y-2]=0

(E) Answer not known
elenL Qzflueiicrena

76. The partial differential equation by elimination of the arbitrary

function from Z = f(x% - y%) is

Z=fx%-yH-ao - sl Guur_pp Freru &S -uGH udsbawp-

FLoei LI (p) 24 GLD.
J(BA) py+gx=0 (B) z=py+gx
(C) px+qy=0 D) z=px+qy

(E) ° Answer not known
allen Qg flweldana

7T. Solve 2zx — pxZ - 2qxy+pg=0"
2zx —px2 —2gxy + pq =0 g Siey srans.

(A z=ay+b(x%-a? (B) z=ax+b(y?-q)
SO z=ay+b(x®-a) D) z=ax+b(y*—a?)

(E) Answer not known
cflen Qzflueidrana
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78.

79.

What 1s the envelope of the family of straight lines
y=cx+vb% +a%??
y=cx+v¥bZ +a’cd aarp @y ek m Qsrn e
G(r_r)r'r@asrr@a;.@ﬂe‘&r Qg,rr@g,]smu_l Ghsdlerng, Cwaid @g CrrGsrhsef e
Qagr@dHulen gpeiluimgb.
(A) Circle v’ (B) Ellipse
GuLLID - BéreulLib
(C) Parabola (D) Hyperbola
UTEIENGTLD ﬂﬂﬁmnmm
(E) Answer not known-
alenL Gz fweldens
Elimate a,b from the equation z=(x+a)(y+b) and form the
partial differential equation |
z={x+a)(y+0b) D . SETUTL g6 S Lb a, b D
AfssGrurpp wrhldlsmer fadl Crflude LG eamss Qe sweatur’aL
e (e &s
(A) z=xp+yq (B) z=21
4xy
J(C) z=pq (D) z=xp+4yq
(E) Answer not known
aflene. Qflwaiidana
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80. The resulting partial differential equation after eliminating the
function from z = f(x% — y?) is

z=f(x2—y2) Genp swenuTlgd griemu BsAw Gar e sEGb LGS
UaNEEEEY FwemuT(

(A p’y+qix=0 (B) py—qx =0

V() py+gx=0 - (D) pPy-q*x=0

(E) Answer not known
aflenL Qg flwelidane

81. The time gap between placing of an order and its actual arrival in
the inventory 1s .
(I_B Q%ITI_QDU' Gb')G].ILJLJ(Q')!_T)@LD EI’J’&@EGTHGD .@-I{&';G&T D_GHTER LD LI TEsT QJ@@DEB&S@LD

Qe wlorer Crr @lent Geua Grswrugu — Gb.
“(A) Demand time "/ (B) Lead timé
Cgeneu Crybd pemenanil CHid
(C) Order cycle (D) Time horizon
DI &pH CwT iy eumend

(E) Answer not known
cllen Ggflweiicrena

82. The time period between placements of two successive order is
Qe Qarrsflurar smelllysd @eaLwilarer s ererug)

-/(A) Order cycle (B) Lead time
RUH™I(E HLpDHE PSETEID HTGLD
(C) Demand (D) Purchase time
Ggeanou Qamerpsad Smaid

(E) Answer not known
eflen Qg Mwelidansn
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83.

84.

In inventory models the price breaks depends on
F786@ wrdfsaild alma wpdleysdt ——— QUIHYSSS.

v’ (A) Purchase quantity of the products

swuriluysetlen Qsrarapsed Sereneul

(B) Nature of demand of the products
surfiuyseflen Gsapeullen geranoenw

(C) Non availability of the products

QUL geT SenL_SsHTannani

(D) Quality of the products
QurLastier srsangL

(E) "Answer not known
eflenL Qgflweildens

Job : A B C D E
Machine M; : 10 2 18 6 20

MachineM, : 4 12 14 16 8
The optimal sequence of the above problem is
Geusnaw . A B C D E
@QupHow M, : 10 2 18 6 20
QupdywM, : 4 12 14 16 8

Cuwla Carasiiul_(Harer samsder 2 abs euflas

A) A-B-C-D-E - vB) B-D-C-E-A
() E-D-C-B-A . () C—E-D-A-B

(E) Answer not known
' sllenL Gsflwielldena

41
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85. Job
MA
MB
MC

1 2 3
3 12 5
8 6 4
13 14 9

12

6
11

1
13

o W W O

Find the Idle time for three machines

Ceuewad 1 9

@A 3 12
@B 8 6

@C 13 14
epetm @updriisErsarer Qewann Crrsass samLHlue|b

(A)
V()
(E)

34, 48, 7
35,49, 8

3

5
4
9

4 5 6

2 9 11

6 3 1
12 8 13

(B) 36, 50, 9
(D) 33, 47, 6

Answer not known
ellenL Cgfiweildena
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86.

To convert the three machines A, B,C into two machines
sequencing problem, if .

ey eapdrmsar A, B, C Garae Qaniiwpen sarsdamer, @rarh
ThETRIGE CETaRTL SaMEETS WLTHMGUS, eTarled

S (A)  Minimum time on Machine A > maximum time on Machine B

87.

apdrn A - & Geoopsuls Cuib = apdyn B - & sifsues Corw
(B) Minimum time on Machine A £ maximum time on Machine B
apdyd A - & Gappsul e Cord < apdlybd B - & sifsuls Corb
(C) Maximum time on Machine A > minimum time on Machine B
. apdrn A - & gPsuurs G = apflynd B - & geanbsule Crib
(D) Maximum time on Machine A £ minimum time on Machine B
apdlrn A - @ sflsiuce Crpw < ehdlgb B - & Geoppsuls Cupw

(E) Answer not known
aftert. Wgflueiidena

The longest possible time is
e paw snsdwuwner Copiid
(A) Sequencing time (B) Optimistic time
- Geruteuflesiiubggnd Goirb ' gngswrar GHyb
AC) Pessimistic time (D) Most likely time

gugawhn Cryb Blseyd ellmriuwmer Gy

(E) Answer not known
sflanL @gflwueiidena
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88.

89.

determines the earliest occurrence times of the events in
critical path calculation.
wpsfluwrer urtens semssilipd Hapasefldr grbu flepe; Crrhiseer
Srwral &S mgy.
Ve (A) Forward pass (B) Backward pass
(perGarnssl SiaiLseo GerCarmédl gL jse
(C) Skipped pass (D) Normal pass
SATESUULL @IS0 FTSTTE G LS
(E) Answer not known
sllen Ggfluaidena
A small project consists of seven activities for which the relevant

data is given below :

Activity A B C D E F G
Preceding activity — - - A, B A B-C,D,E C, D, E
Duration (days) 4 7 6 5 7 6 5

The minimum time to complete the project 1s

om Alu Hliw gy CQeueurhsmeds Gasrar@ererg, BisHETET
Qariryew sre| &6 Car@Esuul (Hderg : .

dewaun® ABC D E F G
@penCGanmg. Gswdur® _ _ _ A B A,B C,D,E C,D,E
ST siete) (Brisefl®) 4 7 6 5 .7 6 5
HlLsdamear pyuss Cameuwmer @appsul s GHyb ——?
(A) 10 days 7/ (B) 20 days
10 BILGET ‘ 20 BIL&Er
(C) 30days (D) 40 days
30 BIL&eT 40 BT &eT

(E) Answer not known
eflen Qsfweldensy
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90.

91.

The necessary and sufficient condition for a transportation problem

to have a feasible solution, if
R CUTEEGUTSE SETEHE Qashs gnaﬁ]mm Qumeugharer Gurglomer WHMID
Caameuwren HlubseaTuTeng ———

M N

M N
@) Ya#Yb, v (B) a;=2b;
i= j=

M _ M N
€ Yo <Xb; D) >.a;>2b;

i=1  j=1 i=1 j=1

(E) Answer not known
eflenL Ggflwelcrenen

Any two-person zerc-sum game satisfying is said to
have a saddle point

ahg Qe puisener Leew-aflenemum () gmuglsnons o drerg
¢p(m Gaertid Lemell @pLILSTS snpriuBidng

v (A) Max all rows (Row Minimum) = Min all columns (column

maximum)

SPsULE el auflengger (auflens GombsuL b)) = GapHEULSF
Seaisg OnphHeuNeaser (Q;r;@mrﬂan& Siflsulsb)

(B) Row maximum = Column minimum
auflans sfsul sb = Gmppsul ¢ Gp@Heufas

(C) Max all rows (Row minimum) # mih all columns (Column
maximum)

2flsuls s@asg) afessd (auflens Gapphaulgh) # GaDHEULS
Simansg Opheuflassear (ApHeuflas daulsb)

(D) Row =column
aufleng = Gp{Heuflens

(E) Answer not known
allenL QzMlwallcene
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92. For the LPP Max z =5x; +10x,

Subject x; + x5 €1, 2x; +3x5, 212, x;, x5 20 has

sflsule z = Hx; +10x,

Subject x; +x9 <1, 2x; +3x9 212, x|, Xy 2 0-én Srey

(A No feasible solution (B) Unbounded solution

snsfworer Sieyser @doame aububD Sieyser

(C) Unique Optimum solution (D) Multiple Optimum solution
SHGH U 2 &HS SiTeysaT U 2855 Sieyser

(E) Answer not known
e Gzsfueidaa

93. The solution to a transportation problem with m —sources and n
destinations is feasible, if the number of allocations are
m SySTIRGET LHmL N QesEGHErLa smigu Curs@arsgss SssaussTan
ey ensHud @b Curgy gsssbsaliar aaralisoms eraug, ———

B0
JB) m+n-1 (B) m+n+1
(C) m+n (D) mxn

(E) Answer not known
sllenL Gzflwellchens
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94. In a transportation problem with ‘m’ origins and ‘n’ destinations if a
basic feasible solution has ———— allocations. The problem is said
to be a degenerate transportation problem.

‘m’ (ypuuTGseenyb/ g rbukigmenyn) 17 CamULmsmaTd 2 el
Curs@aurss s@adld Siplum srsdu Siey ———— @SSO
QupPBHETD SBs sasE Snfun CuTEEGHTES SETESTELD.
(A) Exactly m+n-1 \/(B) Less than m+n-1

gflwne m+n—1 m+n-1 &g @ameures
(C) More than m+n -1 (D) Exactly m+n+1

m+n-1 &3 fsworen gflurs m+n+1

. (E) Answer not known
eflen- Qgfweildeanc
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95. In the dual problem constraint with respect to x; variable in primal
in equation form of the L.P.P.
Minimize z =15x; +12x,
Subject to
X +2%5 23
2x) —4x5 <5
X1,%9 20 is

Minimize z =15x; +12x,

Subject to
X +2x5 23
2x) —4x9 <5H
X1,%9 20
eretiug Grflwed Hlrorssw erefled X -wmbfluller @enam 1Aréflaneruiidr o aver
SUHUML{ FLeTumh ———— D&,
LB oy +2y,<15 (B) 2y, +y, <15
©C) 2y;+y,21b D) y +2y, 215

(E) Answer not known
el Gsflwelidena
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96. Solve the following game and find the value of the game.

Player B

B, B,

Player A |30 | 2
Al 4 |14

Al 6|9

Qetreu(pld ellanerwrien $ Sibg, ellenemum_igen wliepL Sras.

260
91

206
93

eSgr B
B, By
oSt A A |30 2
A, | 4 |14
A; | 61 9.
206
A V=—m B) V=—
(A) 91 (B)
206
(E) Answer not known
alenL Ggflwaiicdeney
49

419-Mathematics
[Turn over



97. In two-person zero-sum game, loss of one player is ———— of the

other.
@rle-adr, s sa(Hge Qenerwmiiged, em eirflenr megLbd, wHEmmE
eirfle —————— ap@ib.
-/ (A) equal to the gain (B) equal to the loss
DTLBSDE Sid pos gD sid
(C) not equal to the gain (D) greater than the gain
@rusdnE swdldame musms e S

(E) Answer not known
aflenL Qgflweldranay

98. ———— is the expected payoff when all the players of the game

follow their optimum strategies.
erevem GUITL IQUITETTGEBD HeuiaEnd@ eflpuuwbmer ghHlrsHed aﬁ]mmmrr@m
. C‘Suﬁgj erdliruni&sIuHID aﬂcmmm _— mmuu@m

(A) gain of the game

cllenemwim g LD
/ (B) value of the game
eflenamuim’ig e gl
(C) loss of the game
cllenaTuI T ig 6 [BeipL LD
(D) strategy of the game
ellenemumLig et FHE LD

(E) Answer not known
eflen Glgfweléene
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99. The amount of payoff at an equilibrium point is known as the

of the game.
@ swren yeratuded eflenateller  Ggrens, GuTiguilen
eTaiLI(RILD.
V(A  value © (B) gain

wdliy QLD
(Cy loss (D) pay off

BeigLLD | eenarey
(E) Answer not known

eflen Qgflweceney

100. A game is said to be fair, if
@n eflenemwum (B Blwmuoreng eremm &muu@a‘,}m@ erastleh ———— < GID.

@
®)

(0
D)

(E)

upper value is more than lower value of the game
elenemwimig.er Gaphs wHlenu . Gud wiHuy uHsd

upper and lower values of the game are not equal
efenanmger G wHmibd & wHOLsET FDWLTE @dane

upper and lower values of the game are same and zero
cllenerumi_iger Gioed mm@jm &1p WHULSET Fnb DHMID 5gg]u_|m

none of the above
Cueé @MU L aneu ergieybd Glebenev

Answer not known

. eflen QgMwelldena
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101. \/x2 +16—x/x2 +9 =—— for large x.
Quilw X &@ «/x2+16—\/x2+9

(A) 7 nearly (B) 2 nearly
3x 7
l Cgmrmunns 2—x Cgmymuwng
3x 7
/ (O T nearly (D) 3x nearly
2x 7
% Garymuwnrs ) 3736 Carymuwnrs

(E) Answer not known
ellenL GgMwelideane

0.2
102. The coefficient of x" in the expansion of 1+2x-3x7 is

ex
1+ 2x —8x° oon . ]
@ X -6 (SIS
e
VAN (‘;‘)n (L+n-3n% (B) (‘i')n (1-n-3n%)
(C) (_1‘)n(1—n'+3n2) - (D) Q‘l—?n(snﬁ'-n-n
n. ni

(E) Answer not known
- eflenL QgfMlweldena
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103. The sum of first n terms of the series 11!)+2@2N) +---+n(n!)+-.- is

1AN+2@2H + +n(n!h)+- aeap Qsrfar s n 2 pliyseie s

@ "D ® ™=V
2 2
v (C) (n+1)!-1 D) [(n+1)']?
(E) Answer not known
Men Qaflwueidena
104. Sum the geries
1 13 185
1——+ - = — _ o
4 48 4 812
_l+l.§_l.§,£+...m® TLENT &(REHEULD
148 4812 AT SOAEEID-
N ' 12
A) L= v (B \F
(A) 3 () 7
3
©) 3 D) \g

(E) Answer not known

eflenL Qgflwalcveney

53 419-Mathematics
[Turn over



105. The coefficient of x™ in (1 —x)e'*™ is

(1-x)el*™ o x"— e @amsd — G
e S o
L L] [
© o L D) ol L
_ l1-n 1+n

(E) Answer not known
sllen Qgflweferency

106. The transformed equation whose roots are the reciprocals of the
roots of x* = 7x% +8x% +9x -6 =0 is

xt—Tx® +8x2+9x—6=0 aap soETUT G ppuigeilen  Saadi .
epemiserTa CaTarrL 2 (HLrHlu FweTUmfh ————— QG-

S B 6x'—9x3-8x%+7x-1=0
(B) 6x*+9x®+8x%Z+7x+1=0

(C)  6x?-9x3+8x%-Tx+1=0
(D) 6x*+9x>-8x2—Tx+1=0

(E) Answer not known
alenL Qs flwelicvene
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107. Frame an equation with rational coefficient one of whose root is
V5 ++/2
VB +/2 - mpowrss Qsram. 0d G RGET Qarar FweTUmH
P S0 &
2_(HeUTEH&HE
VA x*-1422+9=0 (B) x*+14x2+9=0
(C) x*+14x2-9=0 (D) x*-~14x2-9=0
(E) Answer not known
ellen GQgNlweldane
108. One root of the reciprocal equation x° + 4x? +3x3 +3x2 +4x+1=0 is
x° +4x* +3x% +3x% + 4x +1 = Oeranp SO FIDETUM 19 61 63(15 LPEILD
Ay x=1 \/(B) x=-1
© x=2 : . D) x=-2
(E) Answer not known
ellenL Qgflweitcena
109. If q, B, v are roots of x®+ px® +gx+r=0, then Za2ﬂ =
a, B,y aanuer x° + px’ +qx+r=0—én APERISET eTETE Ta’f =
(A 3pgr ‘ - (B) 3p—gr
v (C) 3r-pq D) 3rp-g

(E) Answer not known
- eflenL. Gsflusiidhena
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110. Let A be any square matrix. Then T
A areug gCs g sgir damfl arafld

(A A+ AT is symmetric (B) A - AT is symmetric
A+ AT om snssi sief A - AT gom swssi sian
(C) — A+ A7 is symmetric (D) AT is symmetric
— A+ AT g@m swssic i@ AT g@m 5068t s

(E) Answer not known
allenL Ggilwaiidency

111. Which one 1is correct to the following hyperbolic function
2 sinh x cosh x
Gereumeuaraupde erg sflwmer @eldenp sriry 2 sinh x cosh x

2x -2x x - -x
. e + e . . e +e .
./A . B) —
(A) 5 (B) 5
—2x -2x -2x —2x
e - e e + e
C D
(©) 5 (D} 5

(E) Answer not known
eflent GgMwallicvans

112. Expansion of cos 48 1s

cos 46 eilen afifley ————— %@m
(A) SSin_4 0 +8sin 6 +1 (B) 8sin? @ - 8sin?g-1
V(0 8sin 6 -8sin®6+1 ~ (D) 8sin* #-sin® 9 +1

(E) Answer not known
dlerL QaRlweicena
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113. In a Skew Hermitian matrix, all the diagonal entries are
e sfeurar Qanifedlwer iafluien apamaeil L o drat@aser

A 0
0
B) 1
1

(C) 0 or purely real .
0 sivog wodlerd Quuiurarane
V(D) 0 or purely imaginary
0 ez wphhlaib sHUETLTETIEE.

(E) ‘Answer not known
ellenL Qgflueildwane

_ , 1 1 3
114. The eigen vector of the matrix A =|1 5 1|is
311

113
A=|1 5 1| eemm ewfluflen sgaem Qeus f ————— &b,

1311 | |
A B+72+36=0 “B) B-712+36=0
(C) B+3642-7=0 . (D) B-3642-7=0

(E) Answer not known
eflenL. Ggfweildene
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O -1 b
W = O

1
115. Find the rank of the matrix | 3
5

1 20
3 T 1| @ a7 cramenan Hlmieys.
5 9 3
SsSB4 ®B) 8
€ 12 D) 9

(E) Answer not known
' sllenL. Qzflwehlevena

116. 1f A. AT = I then the matrix A is called

A-AT = I aafle, ps el A —————— T PEHULEHLD
S (A) Orthogonal matrix (B) Triangular matrix
QFb G55 <ien WECarenm e
(C) Singular matrix (D) Unitary matrix
y&Fw Cameney ianfl RIS et

(E) Answer not known
e Ggflweildwene
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. a h g
117. The eigen valuesof |0 b 0| are

0 0 ¢
a h g
0 b 0} eeip emfllufen seaflsserarn epamigeT
0 0 c
D4 (GHLD.
Ay 0,1,2 | (B) a,h,g
(O abec (D) O,h, g

(E) Answer not known
cBlen @giflweidoena

118. sinh ™t x =
sinh™' x |
\/(A) log, (x+\/x2 +1) . (B) log, (x+\/.x2 _1)
(C) log, (x ~Vx® + 1) (D) log, (x N - )

(E) Answer not known
sflan Ggflwelidena

[

119. Real part of tan(x + iy) is

tan(x + iy) & QuuiuEH ———— =G
sih 2x ' sin Zx‘
(A)
cos 2x — cosh 2y cosh 2y
sin 2x : sin 2x
C D
v (© cos 2x + cosh 2y M) cosh 2y — cos 2x

(E) Answer not known
sllenL Gsfluefichans
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2 2

120. If sin(A + iB) = x + iy, then —~—— — 2~
sin A cos’ A
in (A + iB) el —% y
sin(A +iB) = x + iy erafled - -
sinA cos’ A
A © v (B) 1
1
C) -1 : D) =
©) (D) 5

(E) Answer not known
allenL Ggflweidena

121. The time interval between the instant of projection and the instant
when it is back on horizontal plane through the point of projection.
During this time y =0, then time of flight T=—?
aGQummerrang 0 eNelmobgs ypLuL G 0-a1 Gl Cedaih faLgsarsdld

A eaap ydaelleow oLawsnE ahdgd Csmaerd Corses T eend
QamatGeurd. @bss s atelled gisedT Qom@sss SHaslld Qubp @l

Quuitédl sflurgw. @ T ar vy —— 2
A) 2ucosa (B) 2u sin 2¢

g ' ‘ g
/(C) 2u Zirna D) 2u’ ;ina

(E) Answer not known
ailenL @AgMueildene
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2

122. For a projectile, L
28

2

u
@ afleyr — =
6 afouTGsher o

(A)
V(€

(E)

minimum range
GHODHSULEF GNTLD
maximum range
SFaul g gy

Answer not known
eenL Qzflwellceney

(B) height

(D) maximum height
Sflsuls 2 wgb

123. The increase in kinetic energy due to direct impact of two spheres is
Coyg sansgrsssdammd @QuenE ubgsalamd 2 w@mbd Quiss SpHDO
— b |

(A)
/B)
©

)

()

1 mm,

1 1—e? 2
2m1+m2( ) (ug — uy)

——= 2 . (1-e")(u, —uy)”
2m1+m2(_ ) (ug —uy)

1 mm, 9 2
———=2 (1-e")(u, —u
2m1+m2( ) (g 1)

1 -mm, 9y, 2
- —t (1 —e“ Y (uy — U
(L) Gy —w)
Zero
LpshuwILD
Constant
whledl

Answer not known
aflenL Qgflwalldens
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124. A particle is projected in a point from level ground with a velocity
84 m/sec at the angle of 30°. Find the direction of motion of it in the
height 60 m
R gsanag swsasHd m yaralulaimbs eflarmgsiEg 84 BLLi eremgybd
fansBaussCsrp 30° Gamewgdd eflwuu@Gdpg. 60 BSloir o wpsdled
B(BH@GLEUTWE Dgem Bluibs darsanuh STEHTS.

(A) 30° (B) 32°
s (C) 33°42' | (D) 33°30'

(E) Answer not known
eilenL. Ggflwueidena

125. A shell lying in a smooth horizontal tube, suddenly explodes and
breaks into 2 portions of masses m and m’. If s is the distance apart
in the tube of the masses after a time ¢, then the Work done by the
explosion is -

Querenwimar eﬂam_g,g,m @QWU.CJ]GD 2_@Tem @ﬂfo‘r@ el Qm@qaﬂ @@JL:H;!,@

m owpgb m Hepserst GAApg. Heopselar @pmied ¢ sme
Qe Qeaalsgl g ghudh Qgrewe § eald, Ganglurd Qawlin@Eib

Geueney ———— 5ib.
1 mm s m+m s®
(7N e | ®B) 2272 s
1m+m s mm’ s
o) = s L s
©) 2m-—-m' 2 ()2m+ "t

(E) Answer not known
ellen Qgflweldene
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126. A particle 1s projected so as to clear a wall of height A at a
horizontal distance a to have a range b from the point of projection.
Then the velocity of projection is
Q@ H&6T, 2wrd A LHNL HoLwlLgTbd 0 arar_ saupaD F53b Ceiiw
apdimg. g b erenp cumbyy Ga;rremm_g,rra; elpadlmbes @ma@n Curg, Wng

eipe HansGousld ————— YBb.
b—
(A) ( %‘;) (B) (b+a)/2h
J(g(b+a)+hb) gla®(b—a) +h%?)
© 2ah(b-a) 0 2hal(b—a)

"(E) Answer not known
eflen Gsflweiicenen

127. If V and W be the velocities at the ends of a focal chord of a
: prOJectlle s path and u stands for the horizontal component of the
velocity then

V whmw W g eaflu@urmmer LTegudler ewowd GHU e (paersatia
o gien  HamsGoustugerta @mbsrd, U eaug SHasCeaussdlar Sl

samisemar @Hl&dng aafld

1 1 1 1 1 1
(A +——=— ' B) —+—=—
@ rtosco B) 4=
1 1 1 1 1 1
© Frwte TR
(E) Answer not known
elen QgAwefdenco
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128. The moment of inertia of uniform circular disc about a tangent line

15

o &rrar el LS saLger, QerCariai Qurmiss, Bewws Smuysdnen

2
Ma?
2

(E) Answer not known
ehlenL. Ggflueiideame

©

D)

(B) Ma>

3 Ma?
2

129. Moment of inertia of a uniform circular ring is

Ermen eul_L e euenerwisHen Flenes SHHULS Semenin

3 Ma?
(A) 5
Ma?
J©O 5

(E) Answer not known
allenL Qgflwaildena

(B)

(D)

DG LD.
4 Ma?

3
Ma?

3

130. The moment of inertia of a rectangular lamina of mass M and sides

2a,2b about the diagonal is

20,2b Bar sse@drer @@ Qgdicus eue Qwer $&0

SmLdpen
b2
A)
( a’ + b’
2 Ma’b?

/(C) Sioz2 + bzi

(E) Answer not known
cflenL. Csflueildena
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131. The magnitude of the resultant of 3 coplanar forces P,2P,3P acting

at a point and inclined mutually at an angle of 120° 1s
e yearaflufed Qewdu®ibd eperm @ sar edesser P,2P, 3P geamstarengy

120° Canamsdld menwhgsrd seupdlar aflenerey cllansulen Sanguliadl <yeray

(A)
(©
(E)

2P (B) V2P

3P v (D) V3P

Answer not known
odenL Qaflwelldenco

132. A force is completely known when we known

@m dlesowul updl wueowvwurs Gzsflu  Ceauar@oremd, SpsTapid
aleugrusanar QgMpdl(Has CeuamEib.
(1) 1ts magnitude and direction
| SGET T JleTE] WHMID Heve
(1) 1its po‘int of application'
Siget g dsliyeafl
Which of the following statements are true?
SpsaaL aunsdlunigetlds erg &l ?
(A) () only ‘ (B) (i1) only
(1) b (11) wL b
(C) not both (1) and (i1) v (D) both (1) and (i1)
1), (1) QrarEHn Gdeme (1) wpmb (11) GranH b
(E) Answer not known
ellenL Qgflweildene
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133. The differential equation to the central orbit in (p — r) form is

(p —r) eugeusdd eww spmriLTsar auasll H& swearum@)

DpGHLD.
h dp h® dp
A = L.9P B) p= %P
()ppzdr -/()pp3dr
hd K% d
© p==2E D) p="-22
p dr p dr

(E) Answer not known
aflenL Qgflwelidana

134. If the angular velocity of a particle about a point in its plane of
motion be constant then the. transverse components of its
acceleration 1s to radial component of its velocity.
R HHTT JiFen Quisss sHHL e Udtatlenw updlu Carewr eflenreysdmen
Hloouragrs @QBHHESTO, gem WPHESSSear  GNEE MG G

HansGoussdlen Ly FmmsiE ——— YGD.

(A) equal W (B) proportional
FO1D &0 &g

(C) perpendicular | (D) constant
Qemugsarang) e

(E) Answer not known
sllenL Qgflweldena
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135. A point moving in a straight line with uniform acceleration
describes a and b meters in successive intervals {; and ¢, seconds.

Then the acceleration 1s
Erren phsssgen @Gy CriGsriigd pambd @ uerefl, # wbombd iy
dammgsefles Qsr_reflurer GeoGaeallsefles ¢ wpgpw b Bliismer

aﬂ@rﬂ&(ﬁm@ Iﬁ]as;smr phHEsEd —— é;.b@m(. )
bt +at 2(bt, +at
A 1 2 . B 1 2
& {t, +13) ® by

bt 2[(bt, —at, )]
oy —2 D) 2894 ~%ea)l
© alt, +ty) v lt1s (8 +15 )]

(E) Answer not known
NenL Qg flwstidvana

136. If a point moves so that its angular velocities about two fixed points
are the.same, then it describesa

@@ yetell paibsrd, @raw® Hlepewimer qmqﬂa;aﬂm Camesmr CB@J&;LD Gy
wrHAwurs @@m&Eh aaflad, g efeufiuiug

(A) ellipse AB) circle
BeT eul L 1b GULL LD

(C) cylinder ' (D) square
& _(HENET FHITD

(E) Answer not known
. allenL Ggflwellidvenan
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137. A particle executing simple harmonic motion requires of
its period to move from the position of maximum displacement to
one in which the displacement is one-half the amplitude
@ CoiaCaryer Bg groreflu Flas @usssded Bunds Qaremg meEh
@ geamarg Gumbd @LAuuisd Hoouwelampn dFesded efurd
@ruuuirsd Heawse Guiiss GCsmeulu@bd &b &Te Ul LSl

I_HEJ:EErT@)'Lb.
V(A) one-sixth (B) one-half
1 1
% %
(C) one-fourth (D) one-third

1 i 1
Y Y
(E) Answer not known

cilenL GsMweiicvane

138. Equation of simple Harmonic motion is

craflw Fllavs QuisasHen soaTUTH ———— YGO.
V&) = ®) & =

C) x=-ux (D) & = ux

(E) Answer not known
slilenL Qsflweldeme
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139. The displacement x of a particle moving along a straight
line 1s given by x=Acosnt+Bsinnt, where A,B,n are

constant then its motion is

em GCpiGariyd pampn  gedflar @QLUQuursd X, 24,6UG,
x =Acosnt+ Bsinnt, A,B,n onfdsear ealler @sar @uésd
WS- 7
(A) Rectilinear (B) Simple harmonic
CrrGam_{H eraflu gpgdlengay
(C) Uniform | (D) Oscillatory
Gy wrdflurer DETFETL L

(E) Answer not known
elenL Ggfweilcency

140. A mass of 1 kg is attached to a spring of stlffness constant 16 Nm-1.
- Find.its natural frequency

1 &iGar fleow etz aflevply wrdled 16 Nm o eow sper elledgyL e
GeneméslulRetergl. i Gue Hlapbleus srems.

v (A) 0.64 Hz (B) 0.54 Hz
(C) 0.34 Hz (D) 0.24 Hz

(E) Answer not known
elen Qgflweildenc
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141. If the rank of same 16 students in Mathematics and Physics are
follows (1, 1), (2, 10), (3, 3), (4, 4), (5, ), (6, 7), (7, 2), (8, 6), (9, 8),
(10, 11), (11, 15), (12, 9), (13, 14), (14, 12), (15, 16), (16, 13), —————
rank correlation co-efficient for the proficiencies of this group in
Mathematics and Physics.
sexflgy whmb Qunweler 16 wrewetsellar srasear Geareumwrmy (1, 1),
(2, 10), (3, 3), (4, 9), (5, 5), (6, 7), (7, 2), (8, 6), (9, 8), (10, 11), (11, 15),
(12, 9), (13, 14), (14, 12), (15, 16), (16, 13) safllsd wHmb GuHAuee

wirawreufigaflen Hpevwaarar g7 el Hpey Q& ————— G-
S os (B) 0.08
(C)y 0.6 ) (D). 0.4

(E) Answer not known
ellerL Qpfluetdena

142. Mathematical measure of the average relationship-between two or -
more variables interm of the original limit of data is
sreaysailen oiF@ eurblier iglinieLuild @ran® g S5HE Cwpule

wrdl&eErse @ wlarer syrefl Qerimder samils oemeil ——— <@L,
(A) Correlation < (B) Regression
- LHmey : - QenCGanméi@ GEmiry
(C) Rank correlation (D) Random variables
57 @l (hmay Fatmiiy wrdiser

(E) Answer not known
cllem- Gaflwuaeidveney
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143. If r is the correlation coefficient and b,,,b,, are regression
co-efficients then b,, -b,, =
roeretug @UEpe Qs wpmd by,b,, aeuer AGeétererey Cswsse
eafled by, by, =
@ B
1 - 1
© = D) =
r r
(E) Answer not known
eftan QgMwelidvanen
144. For a given set of bivariate data, the following results were obtained:
n =100, Zx = 5000,y = 10000,2x2 = 260000, Zy* = 1040000
Yxy = 516000 ’ ]
Find the predicted value at ¥ when x = 60.
Qarhissiul L @meuans STeysEha@, Wemeumb (pyaser Gupriul L e
n =100, Zx = 5000, Xy = 10000, Zx® = 260000, Zy> = 1040000
Zxy = 516000 ‘ '
x = 60 =5 QnsEeblung ¥ -t sefidsiul L bfllmus seardlueyb.
v(A) 116 (B) 96

(C) 176 ' (D) 380

(E) Answer not known
eflenL QgMweiidana
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145. Find the probability of getting atleast 1 head when 2 coins are
tossed?

2 prewwmigeer &amhin Cumypg, GoppssE 1 gee CQumeusHaETe
Baphsseilaner smeams.

(A)  4/3 vV (B) 3/4
© 1/2 M) 1/3

(E) Answer not known
sllenL. Ggflweidenen
146. Let the random variable X assume the value r with the probability
law: P(X =r)= q’”‘lp, r=1,2,3,..... Then the moment generating
function is
roc wddyecw X ereLb FLoGUMUILIL| ol uGhsir Hlapssay
P(X=r=q¢"1p, r=1,2,3,..... aaflé 2igen WPhH&ES 2 (heunhE@ &y

Wimg) ?
¢ t
e e
b L | viB) 2
‘ 1-pe ' ' 1—qe
1+ pe 1+qe’
© £ D) —
1—ge 1-pe

(E) Answer not known
' cflenL @gflwueidena

147. A bag contains 10 white and 15 black balls. Two balls are drawn in
succession. What is the probability that first is white and second is

black? _ , ‘ _

g@ wuwledr 10 Qeucrenar wpmitd 15 &Ly UBgseT 2 dratar. @ LbgGET
sr_édlurs ahssuu@dlamen. (psoreug GleudTanerurgeb @TaEmLmeug)

SHUUTSEYD B(H&s HEpsse eTarar ?

' 1 1

N : ® =
1

© : D) 1

(E) Answer not known
cdlenL Ggfluefdena
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148. The average weekly salary of male employees in a firm was
Rs. 5,200 and that of females was Rs. 4,200. The mean salary of all
the employees was Rs. 5,000, Find the percentage of male and
female employees.

@y Bpeuangder grmefl eury gbuemb opem eaflumea g 0,200-b Quakr
panflwmsE o5 4,200-0 eprisuu@dpg. edar eafuiseiien  syradl

gouetd 5. 5,000-wrs Qewelvu@dps. e 2mPuEms@nd, Quer
2ar LAl LI(H&@E(PETeT FbLET §5aigSans Gadadl (.

(A)  50%, 50% (B) 60%, 40%
(C)  70%, 30% vD) 80%, 20%

(E) -Answer not known
aﬁ]ml__ QgRlwaildena

149. If P(E,)=04, P(E,)= 0.6, P(E,nE,)=0, P(E/E;)=0.2 and
| P(E/E,) = 0.05 then P(E) = | : |
P(E))=04, P(E;)=06, P(E,nE,)=0, P(E/E,)=0.2 wpgw
P(E ! E,) = 0.05 arafleo P(E) =
(A) 0.08 (B) 0.03
w0 0.11 | (D) 0.05

(E) Answer not known
allen Qzflweldrene
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150. Calculate the Quartile deviation for the following data :

Spssnemid L eumanuile) srowre elwssd &mers.

Marks/ 0-10 10-20  20-30 30-40
wd UG LS
No.of students/ 6 5 8 15
wrenreuirgetlen crapraniléans
Marks/ 40-50 50-60  60-70
wduuamrser -
No.of studeni.;s/ 7 6 3
wrewmeiseflen erameanilsens :

V() 1123 (B) 11.32

(C) 33.42 (D) 33.24

(E) Answernot known
eflenL. A flwueldena

151. Normal distribution is applied to a large extent in statistical
in industry.

.@mebﬂam) ugeudd Cufgns qGiTaﬂuS]u_léS]d) 5505 anb{_ﬂmgmmuﬂkﬁ
vwauGssiuREng.
~/(A) Quality control (B) Normal population
76 sL(Huun@ : Awed Geagbsras
(C) - distribution (D) t-distribution
75— ureud { —Ueued

(E) Answer not known
slilenL Qs fweflcreney
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152. The number of monthly breakdowns of a computer is a random

variable having a Poisson distribution with mean equal to 1.8. Find
the probability that this computer will function for a month without
a break down.

am sallafuler wrgmbdly hleysalear aamaflsms ereug @@ LMOETET
sweumily wrflureeb iger syrefl 1.8 ararayb Qaranpererg. Qbs santlaf
e Qéoanod @@ wigh GFuduiin Bepssame sras.

~/(A) 0.1653 - (B) 0.2975

(C) 0.3561 (D) 0.8347

(E) Answer not known
eflen QgMwaflerena

153. Let X be a binomial random variable. Then which of the following

154.

statement 1s true?

- Xeramug) mEeymitiy eumiiny wirdl erang. EGpe daremeupdles erg Fflwmar smbmi?

(A)  E(X)=3, Var(X)=4 (B) E(X)=2,Var(X)=4
(C) E(X)=1Var(X)=4 v1D) E(X) =4, Var(X)=3

(E) Answer not known
: adent Qsflueddena

The Fourth Central moment of z, of Poisson distribution is
umiesnen Lgeiedien 4—eug epww Smuiy Spew Ly JergH - BSlb.
@A £+ (B) 24 + 4

v ) 32+4 - D) 42+ 2

(E) Answer not known
elenL Qzflweicdene
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155. The probability of a man hitting a target is i If he fires 7 times,

what is the probability at his hitting the target atleast twice?

1
@@ wallgen @asms srHED Hapssey 1 @D, eut 7 apeap pwhHd
Qeuigred, Sieuit Gosms GdDHSIE BT en glugHarer HsDsse)

GTGITEHT ?
4745 - 4547
Ay —— B =2=°
@) 99 v1B) 8192
' 4457 4475
©C — D) —
. 8192 8192

(E) Answer not known
ellen Ggflwelerene

-156. The variance of a random variable x is givenby

e Srop wrfluler brUIE (varlance) X emenug ———— G0
S (A Var(x)= E[x - E[x]f (B) Var(x)=E[x+Elx]F
(C) Var(x)= Elx E[x]F | (D) Var(x)=E [x/E[:)c]]2

(E) Answer not known
allenL Gsflusidena
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157.

If 5 men out of 100 and 25 women out of 1000 are colour blind.
A colour blind person is chosen at random. What is the probability of
his being male?

100 eawsallds 5 Guepb, 1000 Guarssied 25 Gumb  HosEnd
2 OLWGITSET. @@  HDs@oL®  pur s eumody  apenpulled
Caipbshsatiubdpni crafler Sieulr yemrs QEUUSHSTET H&PESe cTeimar ?

2 1
@5 - ®5
25 5
©) 5 (D) 100

158.

(E) Answer not known
ellenL Qgflwaeildena

X

If px) = {ﬁ *=12345 Find P{lg <X <34)/(x > 1)

0, elsewhere

X, x=1,2,3,4,5
plx) =115
0. oo @rnsafed

-ereefled, P{(% <X« %)/(X > 1)}gé; ETEHTS.

6 5
A) = B 2
(A) - (B) -

3 1
C - /D —
(C) - (D) -
(E) Answer not known

silewL Ggflwueildame
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159. The Chebychev’s inequality is

CeliiCaellen swafll —— oy &Lb.
1
/& PX-y2Kols— ® Pl - < Ko}s L
©) P{IX—ﬂlzKa}z—;—g (D) P{]X—ﬂ|SKJ}2~I§E

(E) Answer not known
eltenL Ggflueldeans

160. If F(x) is the distribution function of the random variable x and if
a <b,then Pla<x<b)=

F(x) erenug x eremp eumiiy wrdlder ureud smiy wpmb @ < b erefe,

Pla<x<b)=
A) F(a)+ F(b) | (B) F(a)+ F(b)
v (© F()- F(a) (D) F(a)* F(b)

(E) Answer not known
allenL GsMwelcrena
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161, If V is finite-dimensional over F, and if T € A(V) is invertible then
Veaaug on wgeyn uflvrmn Qsrare foswdar GQeuall F, eampre,

T e A(V), am Cpiwrhpéd —————— ereny Si@PssUU@LD.
(A) there exists Ve A(V) such that TV =1
Ve AV) @mpg TV =1 §més Ceauam@ibd
(B) there exists Ve A(V) such that VT =1
Ve A(V) @mps VT =1 Qmés Ceuam®id
v (C) the constant term of the minimal polynomial for 7' 1s not zero -
) T -en Apw <iH&@s Cammaniern Hoowner @amah, LUHud Gdame
(D) the constant term of the minimal polynomial for 7" is zero
T -en Amw 2HSEs Careander Haowrar Gamsn LSHWID DpELh
(E) Answer not known

162.

aﬂmL_.@g,rﬂu_mS]d)@m

Let V be a vector space over F. The subspace W of V is invariant
under T e A(V) if

F-an 85 Veerug GeasiQeed erens. V-ar oa@eual W yarg,

(A)
©)
(E)

aafle W epeng T € A(V) - oo wrprgg erenGuimd.

WTcV v B) WIcW
VIcW D) VTcV

Aﬁswer not known‘
clenL GaMweileene
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163. Let V be a vector space over a field F. 4 € F is a characteristic root
of Te A(V)IfA-T is
semd F —an 8g1 V erenug QeusLiQeuedl arens, A eramug T e A(V) —en
Hpu@uay wiuurs @mbsred, 4 — T eremug

(A) not singular \/B) singular
Si@Hlana e SimHHla® 2 g

(C) triangular (D) not triangular
W&CETERTIDTSSLILI_L G| Wp5GaramorssluLelldame

(E) Answer not known
adlent @gflwueidema

164. Let V be an n-dimensional vector space over a field F and let
T:V >V be a linear transformation. Then 7 can have
characteristic roots in F'.

o F ~ar Bg V eaaing o SHeoswa Qevefl, dimpV=n LDﬁ)QJLb‘

T:V 25V gn Coflue e mourmppd aafller T-sg F o
ApnQuicory epemseT @ (mHaEHW.

(A) atleastn+1 (B) atleast n+ 2
GoppsuLed B +1 GODHEULFD N+ 2

(C) atleast n® \/(D) atmost n
GDDHSLL &b n’ SFsulsn n

(E)- Answer not known
sflen Ggfuweidveney
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165.

Let V be a vector space over a field F and let A(V) = Hom (V,V). If
A el is a characteristic root of 7', then which of the following
statement 1s not correct

F eramy sensder Sg, Vem Cpdlu Qeasll wpmb A(V) = Hom(V,V)
erangs. T —en unememwo gpab A € aaflld, $Cp odwmauphe eag sflurer
Gnhml L.

(A) A -T issingular

A =T g =um Heew 2 wHLIHDHD

v’ (B) A-T isregular

166.

A =T em @uisrar 2 GOIHOW

©) ql(d)is a characteristic root of q(T) for all q(x) e Fix]
ewansg q(x) e Flx], ¢(T) —an urarerwo epad g(4)

(D) A 1s aroot of the minimal polynomial of T
T—e Ay voemrurefen apeond A

(E) Answer not known
alenL Qsfluaidena

Find the Orbits and Cycles for following the Permutation

(123456789)

2 3 4516 79 8
Gemeugpd  euflensorbprselies  spoiluUTessdr  LHMIDL  FPHilsmans
Gl d

123 45 67289

[2 34516 79 8}

@) 1,2)(3456)189 B 123)45)6)(7)(89)
(C) (1,2)(3, 4, 5, 6) (7, 8, 9) v (D) (1, 2,3 4, 5)(6) (7) (8, 9)

(E) Answer not known
sllenL Gaflueildwema
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167. If H and K are finite subgroups of G of orders O(H) and O(K)
then O(HK)=
H opyp K edruer wyeypn G-ar 2 gonsalar aflws O(H) whmpb
O(K) erafléo O(HK )=

O(HK) O(H) O(K)

@ SHAK B S HA R
O(H) O(K) O(HK)

© O(H UK) D) O(H) O(K)

(E) Answer not known
e QgMwicildency

168. If H and K are subgroups of a group G, then

- H vpgw Keaume, G -6 gianamm@gomsenmene
(A) H UK is a subgroup of G
H U K, aarug G—an glanaus@ownngh
/(B) H ~n K is a subgroup of G
H K, aarug G—ér giamams@awnen .
(C) the symmetric difference of H and K 1s a subgroup of G
H, K -an st Caupun( eraiugy G — é gianamé@aolon@Lb.
(D) HK is a subgroup of G
HK areéiug) G — e guanemé@aoom@ib.

(E) Answer not known
aflen Qg fucildena
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169.

170.

171.

The number of elements in the cyclic subgroup (¢) in T\{0} is
O\ {0} —en gavent FpH@GOD (L) a1 Qs 2 ML s6r

4) 1 (B) 2

) 3 v1D) 4

(E) Answer not known
allenL Gsflweideney

Let G be a group. Let H, K be subgroup of G. Then which of the
following is not necessarily a subgroup of G?

G g Gob wpmbd H,/Kgaew G-da o1 @omsda el
Wemeupeuamaupfledd ergl G — ulesr 2 I Gaobldrenay ?

A HnNK (B) a Ha™, where a e G
HnK ' ) aHal, ae G

(C) aKa™', whereae G wviD) HUK
eKal ae G HuK

(E) Answer not known
sllenL Qgilweilcensy

Which of the following set of vectors over the field of real numbers is

an independent set?
&G QsrRsstiu Berer QpHlubsailer samusalle ag QLW aaTsaT Yosds
QumBSE FrmAer Seamtb.

A {(1,0,0),(1,1,0,(0, 1, 0) (B) {(1,1,1),(1,1,0),(0,0, 1)

w10 {(1,0,1,0,1,0,(1, 1,08 (D) {(1,0,1),(1,1,0), (0, -1, 1)}

(E) Answer not known
adlenL Qsflwueficency
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172. A subgroup of a group G is a normal subgroup if G is
em Gob G —ar goangourag Qua Bow il gob aald G g

(A) anormal group (B) a cyclic group
20 Quadlow Gow R FPHGD
VC) an abelian group (D) a non-abelian group

@ uflorhp @b (U Gab) @@ uflomhp Gow @deme

(E) Answer not known
cHlenL. Qzflwaidena

173. Choose incorrect statement from the following
sauprer sapern Care| ClFils.

&) (Z,,®) is an abelian group
(Z,,®) @ ullvrpy Gob (FAUD Gob)
\/(B) (Z,,©) 1s an abelian group
(Z,,0) em uflvrpn Gob (AL Gob)
(©) .(QJ’,-) is an abelian group
(Q+,-) e uRvrhon Geb (FEud @)
(D) (Q*,-) is an abelian group

(Q*,) (5 uflbrbn @b (FAud EGeLb)

(E) Answer not known
sler Gsflwedena
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174. If {v;,vy} is the basis of a two dimensional vector space V (R), then
what are the characteristic roots of 7" defined by 7(v))=v, +v,,
Twy)=v, 197
{v, v} ererug V(R), earp @@uilorenr Qausii Qeuafllen oigssembd

gafled, T (v)=v +vy, T(vg)=v; —vyerenm eequpssiucL T Wer
LITGSTEDLD PLPUIRIGET WTEnG ?

(A 2,4 “vB) +2
C) =2 (D) 1, 2

(E) Answer not known
sllen QgMweldens

175. Let F, E and L be fields such that FgEgL Then which of the
~following statement is not correct? ‘
F,E L yomsst Goaid FgEgL QL 2 dremaneuuded erg Fflwimar ambm)
S 60eD.
(A) Lis a vector space over E
E —an Sg L eramug Savsuller Qeuefl
v (B) Fis a vector space over E
E —ér Bg F eraiug densulien Geuefl
(C) Eis a vector space over ¥
"~ F-ar B8g E ererug Havsufen Qeuaf
(D) F1is a vector space over F'
F —an Bz F erenug Hensulian Geuarl

(E) Answer not known
elenL Ggflueidena
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176. If W is the subspace of R® spanned by Vi=(@1,23), Vo=(0,4,-1),
then A(W) is

W - aemm R® —&n eaQeuef Vi=(@1,23) wppbd Vu=(0,4,-1)
pAwueupprd S tiu@urermed, uftwremd A(W)—er wdiiy
(A) x-ldy+4z (B) x+4y-14z

./(C) -14x +y+4z D) 4x+y-14z

(E) Answer not known
eflan Cgflwueidana

177. In R® with standard inner product defined on it, an example of an
orthogonal but not an orthonormal set is

R3 - Soiomar o QuméE dulemig @5&@gg} 2D CHFBIFGSS0E
a@&&mm @deng semrbd w%@w

@ {(1,0,0(0,1,0),0,0,1)}

B {(1,0,1),(-1,2,1),(2,2 -2)}
(C) { (]-7 0’ ]-)7 ("1: 2? 0) }
D)y {(1,0,1),(0,3,0),(-1,0, -1)}

(E) Answer not known
eflenL Qgflweiaena
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178. Which statement is true if {u,v,w} is a linearly independent set of
vectors in V3(R)?

Va(R) -, {u,v,w} eerug CrAlwe sridaemn sarbd aalld, abs sbm
Frlumeng ?

(A) {u+v,v+w,w+u} is linearly dependent
{ut+v,v+w, w+u} e Cepllud sriyderas semrb
(B) {2u+v,u+v, u-v} is linearly dependent
{2u+v, u+v, u-v} @m Crilud sriyaraen Gawrb
w/(C) fu+v,u-v,u—2v+w} 1s inearly independent
{u+v,u—-v,u—-2u +w) @ Coflwed sminQenepn &emrid
D) {u,v,u+w} is linearly dependent

fu, v, u+w} em Coflue sriydaen seaTd

(E) Answer not known
aflent. GsMueideana

179. Identify the Schwartz’s inequality in an inner product space
2 1 Gumédluden seuriiev goaflellenus semH Sy

B )<y ® |(x 3)|2] ]
© |x+y|<|=| +]¥] @) |x+y]2]=|+]]

"(E) Answer not known
eflen Ggflweildana
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180. A unit vector which is orthogonal to (1, 3, 4) in V3(R) with standard
inner product 1s
Vo) -0, b &l_G]u@asaEluﬂmuq (1, 3, 4) -&© Qengssrar s

HenFuwieny ———— @ LD.
(A) (17 1’ _1) (B) (2: 23 _2)
1 1
C 0,4,-3
© ©4,-3 O [ )

(E) Answer not known
cenL Qaflweldane

181. The Taylor’s series of f(z) -1 about z=1 1s
z
z=1g GQunpsg Quwefler Qeri f(2) _1 ——— .
. . - z .
(A) (z-D+(z-1)%+-- B) —(z-D+(z-1)* -
(C) 1+(z-D+(z-1)%+-- VD) 1-(z-D+(z-1)% -

(E) Answer not known
sflenL Qghweldrene
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182.

z =—i erenip yarafluder f(2) =

The Taylor’s expansion of f(z)=

2

(z+1)
@ % :1 ¥ Z(—l)"’ (n 42111(; i)' |
B é:1+ Z(_I)n (n 4;11)_(:.) . o
© 3 {1 ' Z( R n(iz_:.)lzn
M) 1 -i_’?} %2 _ %ﬁ_ .

(E) Answer not known
elan Qgflueildana

5 about the point z=-i is
+1)

ar Qe Qgmir ellfNeuréen

183. An isolated singularity of a f(2) 1s a pole, if lim f(2) =

Z—a

f(2)-en saflss auuuyédaf @ gimeub e, lim f(2) =
Z—=Q

D)
© -1

(E) Answer not known
adlenL Ggflueldene
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184. A polynomial of degree n with complex coefficients has

185.

(©) —[z—f)—&---- (D) [z._”]ﬁu[z__gj...

zeros in C,
sty @Garshsmear QerarL. n-ug ud@miy Gareeurarg

L sl sener C o Qarer(p) 2 drarg.
A n+1 v(B) n
€ ) 0 (D) n-1

(E) Answer not known
allenL. Ggflweldene

The Taylor series expansion of f(z)=cosz about the point z =% is’

f(2)=coszer Quuer Qgsrifer eflfeurssd ——— QarT@ssuu L Larerfl
/A
z==
2
3 3
@ —~2L 2 (I V-
1! 3! 1! 3!

(E) Answer not known
aflenL Qg flwaeldana
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186.

1+i

1+

Evaluate J'(x2 —iy)dz along the path y=x
0

Y =X erenm Lmansudley J-(:)c2 —iy)dz g wdHuAE.

5 1.
A —+—=i
A) P
1 5.
C) —+-—
(®) st g
(E) Answer not known
allenL Ggflweilcensy
187. -z
The value of 5 dz 1s
2k 2
I _2 dz -en iy
lz]=1 <
(A 271
© 1

Answer not known
eflenL- Gzflweideama

Vv B) -27i
(D) 0

91
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188

" Evaluate _[ 5 z+4 dz, where Cis |Z+1-i| =2
c2 +2z+5
. : . z+4 . o
C erénug |z+1—-1| =2 aafle, Iz—dZ—GGT wdlieus Eramrs.
c2 +2z+5
A) 7(3-2i) (B) (3 +2i)
2 4
7(3-21 m(3+2i
© ZE-2 S ZCx2)
. 4 _ 2
(E) Answer not known
ellenL Qgflwailevene
189. 2t
The value of jzz dz where ¢ along line x=2y with 0 2+i as
_ _ 5 _ _ _
endpoints 1s
2+
_[22 dz= ———, @ ¢ eaaug 0 wpimbd 240  gdHuapep
0
wevariiyarefisannas Garar, Canr® x =2y
S 2L | | @ 2oL
3 3
© = ;11; D) 2-11i

(E) Answer.not known
' dler Ggflweldwena
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190. The value ofj 2dz , where C is |2-2i|=1 is
cZ +4
dz ) . , . .
| 5 -&1 wiiy ————, @ug C aanug |z-2i|=1
Cc=2 +4
A i1
A Z v'B) Z
(A) 2 (B) )
© -Z D) zi
4
(E) Answer not known
efenL Gsflwaideama
191, 27
Evaluate : I a6
o 2+cosé
9o
de
TR -~
2ALI® £2+cos¢9
2r V4
A) — B =
/( ) NE (B) 3
T .4
c = D)
(&) 8 ()J§
(E) Answer not known
elenL Ggflwelerency
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192. 23

The residue of f(z)=—; N at 2= 1s
Z —_
3
z=owm, f(2)= 5 & GTEED —————— Y.
z° -1

A) o (B) Zero

oo LRubd

s ©) -1 D) 1
-1 1

(E) Answer not known
cllen Gsflwaellcrency

193. The residue of cotzat z2=0 1is
z= 0 &8> cot z eir eTédsd

A 0 ' "?B)].
e -1 D) 2xi

(E) Answer not known
cflen Qzflweldvena

194, i | ze® )
Find the residue of 5 atits pole.
(z~1)
ze® . PO
3 ol eTHFHFRIGENGIT é{g}@ﬂ gj@@.!l'&lai@'ﬂ&) ST S,
(z-1)
5 , 9
A — B) —
A > ( )39
2e 3e
(C) ? . ,\/tD) ?

(E) Answer not known
eflen Ggilwelldvene
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195

" Residue of — at the pole z=1 is
z2°+1
z =1 eranp evarall Lerefluiied 5 6 Grésid
z°+1
1 I
A) —-= B) =
(A) 5 (B) 5
O - o) -L
2 2
(E) Answer not known |
clilenL Ggflweilcensy
196. If f(2) =zIm(z), then find f'(0)
f(2) =2zIm(2) eafle, f(0)-n sraws.

v 0 | B
< -1 (D) oo
(E) Answer not known

eflenL Qgflwedcdeney

197. z+22

Find lim 2%

zo-1 1—2

. F+z2° ,

lim — -8 SIS
zo-i 1-2
@ -2 | “®) -1
C) 1 (D) 2
(E) Answer not known

eflen QgRweldene
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198. Which of the following is satisfied by the Cauchy-Riemann equation?
G o dreneuaneupMed erg Qaandlen — fomer gweatum e L, T5d Qeldpg ?

V)
(B)
(©)
(D)

(E)

z" for any positive integer n
Sioasg Beos app o n, 2"
Imaginary part of z where z=x + 1y
z — & spumer LGS, GG 2 =X + 1y
Real part of z where z=x+1y

z— e G uGH, @@ 2 =x+1Yy

Z where z=x+1y

Z @uE 2=x+1y

Answer not known
e Qgflwelicdenew

199. Evaluate the following limit using the theorems of limit is
lim (4x + iy?)

z—2i
ity

aThlen e  euampuampuller  eped  Nemeu(nLDd

ar@@m® (4x +iy”) e

z2—2i

v'(A)
©)
(E)

4 | (B) —4i
4 (D) -4

Answer not known
sllenL Qgflweilcenay

Sl e

200. Find the constant a so that u(x,y) = 3x%y + ax? — y2 — 2y? is harmonic

18

w(x,y) = 3x%y +ax® — y? = 257 @ @amaes smity erafld @ -6 WAL

v (A)
(©)

2 (B) -2
1 | D) -1

(E) Answer not known

ellen Glgflwaildenc
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