Let {f,} be a sequence of continuous real valued functions which
converges uniformly to f. Then f
{f,} erayd Quuiwdiy Qeriéd sriysefler Qarii cufleswurarg f-&e &ms
@HEED, eafled [
(A) need not be continuous
QaTLiEHluns @més eudwdlerena
(B) 1s discontinuous
QarLredwpHmg
(C) 1s continuous
Qam_T§8 2 enL_wig)
(D) 1s differentiable
asLIL(HSS FnlqUig)
(E) Answer not known
e Qsflwalcrena

sinnx

Let f,(x) = ,0<x<n.Then {f,}_ is

sinnx

f,(x) = ,0<x<n eaile {f,;}::l <TG

n
(A) Uniformly convergent
&I& e (IHkiGLD
(B) Pointwise convergent
L{eTartl Uend (k@D
(C) Not pointwise convergent
LeTatlouens e(Hhisng)
(D) Not uniformly convergent but pointwise convergent
&T1e @(mhsTg yarmed Ldraleiams emni@Ld

(E) Answer not known
enL Ggflwuaeieene
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3. sin nx

Let fn(x)=T,—oo<x<oo, n=1,2,.... then lim f, (x)=
£, (x) = Sljfx,—m<x<m,n=1, 2.... aaflé lim £, (x) =
n n—>oo
@ 1 (B) 0
1
(C) o (D) B

(E) Answer not known
e Qsflwalcrena

4. 1If (s,)=1{0,1,0,1,0,....} then liminfs, =
(s,)=10,1,0,1,0,....} eafle liminfs, =
@) 0 B) 1
€ -1 D) 2

(E) Answer not known
enL Ggflwueieene
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If {s,}._; 1s a Cauchy sequence of real numbers, then {s,},_; 1s

{S,, } ey GeTLIg QuWieramseallen srell cuflens erammmed, {S, |y GTETLS 6TETET?

(A)

(B)

(©)

D)

(E)

divergent
e M& e

both bounded and convergent

GUILDLDI LOOMILD (BRI,
unbounded

cuybléerg

divergent to minus infinity
erevemewdm Crrpenm elfuybd

Answer not known
e Qsflwalcrena

The series ) x"

n=0

an ereorm Q& mLit

n=0

(A)

(©)

(E)

Converges in (-1, 1)
(-1,1-& eoue
Converges in(-1, 1]
=1,1]-& e@me

Answer not known
e Qsflwalcrena

(B) Converges in [-1,1)

[-1,1)-e G(HaIS

(D) Converges in [-1, 1]

[-1, 1] -6 mmE

419-Mathematics
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7. o
The value of > 1

nzln(n+1)
=1 s
nz::ln(n+1) = war ooy
@A) 0 B) o
©) % D) 1

(E) Answer not known
enL Ggflwueidane

8.  Which of the following series is convergent?
Gemreu(meuameuhmIeT eThd CSTLIT e(HEIGD Cgmi?

1 1 1 - 1

@ BrETTRaT ®2 (—1]
1+—
n

- 1
C S
© nz=:1\/n2—x2 1

(E) Answer not known
enL Ggfwueidane
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1

The series + 4+t +.
log2 log3 logn
1 + 1 et 1 + -+ eraTn QG TLyTET
log2 log3 logn P Ty
(A) Converges (B) Oscillates
P(BHEIGLD S| MILD
(C) Diverges (D) Uniformly converges
MMy &TTE e (HkGLD

(E) Answer not known
enL Ggflwuaeieene

Every Cauchy sequence has a
e6uleumm smell auflensuw|b e

(A) convergent subsequence
&Nbs glememrelflans

(B) 1increasing subsequence
Sfasfssiiuc L o U aufleng

(C) decreasing subsequence
@priEh 2 aflas
(D) positive subsequence

Crirenm o I auflens

(E) Answer not known
clenL Gsflwalerena
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11 Let r=¢ [0, 1] be a rational number with (p, q) =1. Let
q
1 for x=Le [0,1] rational
f(x)=1q q
0O  x 1s irrational in [0, 1]

Then f(x) 1s

r=Le [0, 1] @ Ndswpm e (p, @) =1 eréns.
q

1 . x= P [0,1] Adgupm eresr ererfled
) =14 ¢ a4l M eTer eravfled

0, xe€]0,1] BCD
aafled, f(x) ererug

(A) not continuous at any rational
THS @ NSspm eratmantlh @b CSTLTE Friy e

(B) not continuous at any irrational
ThS @ NSSPOT ereTantH@HD CFSTLTE FMiL| b6

(C) continuous at all point of [0, 1]
[0, 1] o diter Sjwersg Lerafld@n Qgmiél
(D) not continuous at any point of [0, 1]
[0, 1] o diter erhg LyetallE@h Qsmiitél smiLy oide

(E) Answer not known
e Qsflwalcrena
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12.

13.

Let R, denote the real line with discrete metric. Then the open ball
of radius 1 about ae R;, Bla;1]=

R; erarug Quueramsafiar Gffleney GQuifés Qouefll erats. ae Rj-om

Qumsg <7 eram 2 wLw Spps Lbg Bla;1]= ——— <@
A Ry B) ¢
©) {a} D) {a,1}

(E) Answer not known
enL Ggflwuaeieene

Let f,(x) =x" for 0 <x <1. Then the sequence {f,},_; of real-valued
functions converges to

fo(x)=x",05x <1 eaars. Quis wHIQUaETmar QsrarL Ggr i efes
Unin=1 @@ @aldng) 2
(A) o B) 0

1
C) 1 (D) )

(E) Answer not known
e Qsflwaicrena
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14. Let f(x) :‘x‘ for all x e R. Then f(x) is
R-c 2 6tar Siewansgl X @& f(x) =|x| arers. f(x) @
(A) a continuous function for all x € R except x =0
R-& ysellwuseans 647 siemansg Leraflsaflaib e Csmiss smiy

(B) a differentiable function for all x € R except x =0
R-é ysalugams sy samansg Letailseflgb euamsamwwirer s

(C) differentiable at x =0 only
x =0 eléb L HD UG WITET ST

(D) differentiable for all xe R
R-& Semansg Ldaraflgafligib cuansewwimer gL

(E) Answer not known
alenL Gsflwalerena

15. Definef:ReRbyf(x):‘x‘ﬂx—l‘VxeR.Thenfis
f:R—> R-gx f(x)=‘x‘+‘x—1‘VxeR T ueTUnISSTe® [ -es
— SED

(A) discontinuous
Qam_TEHwupng

(B) continuous and differentiable
QsrLir&sl LHMD umsILOSS FalgLig)

(C) discontinuous but differentiable
Qasm_TERluhng %o euansILOSS Folq g

(D) not differentiable at 0 and 1
0 wHhmd 1-6d aaslL(HSS (PTG

(E) Answer not known
e Qsflwaicrena
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16. Tet f: A — B be a function and E c B we call f(E) the

of K under f.
f:A—>B gm sty wogwd EcB aalle [(E) g f e p E e
e Cmmibd
(A) 1mage (B) inverse image
Gibuh saadp GibLb
(C) co-domain (D) range
&I GG -S| JTal LD NEF

(E) Answer not known
clenL Gsflwalcrena

17. For m=1,2...,n=1,2,...,let s, , = ™ Then lim lim S =
’ m-+n m—oocon—e
m . :
m=1,2.,n=12,..5s, ,= gafled lim lims,, , =
’ m+n m-—con—sco
(A) oo B) 1
1
© o0 D) —
2
(E) Answer not known
allenL Gsflwalerenay
11 419-Mathematics
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18. Which of the following relations is not true?
Yetreu(mLd QML Eete 6rg 2 erend @)ebaned ?

(A)

(B)
(©)
D)
(E)

19.

[HEXOVY) = X)ufH(Y)
X AY) = X))
f(XUY)=f(X)Uf(Y)
fXNY)=f(X)nf(Y)

Answer not known
alenL Gsflwalcrena

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

n=1

A, Ay A, aaraflLgsss sarbd aafld | A,

(A)

(©)

()

n=1

Uncountable (B) Countable

CTGRTGT| L& 88556060 GTaRT et L& 555

Infinite set (D) None of these
(Plgeiledbedr seamrrid Cuopaadlu egb @eena

Answer not known
alenL Gsflwalcrena

419-Mathematics 12



20. The greatest lower bound of the set {75 +1, 7+ %, T +é, V4 +i,...}

glb {7[+1, 7Z'+%, 7Z+%, ﬂ+i,...} et Quilu S erdene erame ?

(A) —oo B) 0
€ = D) z+1

(E) Answer not known
e Qsflwalcrena

21. Evaluate ”r\/az—rz drd@, over the upper half of the circle
r=acosf@

Qi Qsredwurer jeraz —r? drd6, r=acos6 oD GuL L Gl
Cue L@ Cwe sarsdl(Hs.

3 (37—-4) 3ra’
TR B

ﬂ'—a4 7Z'Cl3
© (D) ==

(E) Answer not known
e Gsflwaierena

13 419-Mathematics
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22, The volume bounded by the cylinder x2 + y? =4, the planes y+z =4

and z=0 1s

y+z=4 ovppd z2=0 <PHu sermgedr wLHHILD x2+y2=4 TG
2_(IHE@GTWITED @IEQE@J eueTWM&HS UL L @l_g,@@‘r S| 66

(A) ©or
(C) 36rx

(E) Answer not known
alenL Gsflwalcrena

23, /2
'[sinzm_1 Ocos’” 1O do =

0

/2 5 9
[sin®"™ @cos™ ' 6 d6 =
0

@) éﬁ(m, n)

C) p@2m,2n)

(E) Answer not known
alenL Gsflwalerena

419-Mathematics

(B) 167
(D) 327

B) 25(m, n)

D) %ﬂ@m, 2n)

14



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

25.

bounded by the curves y =x%+1, y =5 about the line x = 3.

aumaraiamy y=x>+1, womnd y=5 o GRUUOD e n UGHwTeD
2 (haumdsLILRL SHeamnsder sar Sjeteneal X =3 erarn CriGasmanL CuTnS
SEHTL_HlWwe|D.

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

(E) Answer not known
enL Ggfwueieeane

2e”
Change the order of integration j j dydx gives
01

]

e

dydx & @m&@b Qsresuih euflamsamw wrhbeanmed

S N
[y S

X 9 e2 2
@A) [ [dxdy B) [ [ dxdy
10 1 logy
2 e e? log y
©) [ [dxdy D) [ [dxdy
logy 1 1 2
(E) Answer not known
e Qsflwaicrena
15 419-Mathematics
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1

26. Evaluatej — 5 —dx
sin” x cos” x
= ! ;—dx & wH9E
sin” x cos” x
(A) tanx-cotx (B) cotx—tanx
(C) tanx+cotx (D) cotx+tanx

(E)

Answer not known
e Qsflwalcrena

27. Which one is following correct expansion of cos56?

Qereumeuaaupier ergl sMwrer elfeunésd cosbHl?

(A)
(B)
(©)
D)
()

16cos® 8 +20cos> 6 +5cos @
16cos® @ — 6cos® @+ 6cosd
16cos’ @ —20cos> @ +5cos @

16c0s® @ —20cos® @ +5cos* 6

Answer not known
alenL Gsflwalerena
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28.

29.

J‘sec3 xdx =

(A) %{ secxtanx+log(secx +tanx)}

sec4 X

1

(B)

(C) 3sec’x tanx
(D) secxtanx+secx+tanx

(E) Answer not known
alenL Gsflwalerena

b
[fa+b-x)dx=

b
@ [fedx

b
€) [f(b+x)dx

(E) Answer not known
e Qsflwalcrena

17

b
(B) If(a + x)dx

D) 0

419-Mathematics
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30. Evaluate jsin2 3x dx
AU Hs J.sin2 3x dx

A) l x_cos6x (B) l x_s1n3x
2 6 2 3
. .9
©) l x_sm6x D) l x_sm X
2 6 2 2

(E) Answer not known
alenL Gsflwalerena

31. Find the radius of curvature of the curve x=a(t-sint),
y=a(l-cost)att=nx
aumereller  eumere <ybd X =a(t—-sint) y=a(l-cost)t=7 Qe

SETL_Hlwie|b
@A) 4a (B) ia
©) Sa D) %a

(E) Answer not known
allenL Gsflwalerena
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32.

33.

34.

The equation of tangent to the ellipse 4x2+3y*=24 at the point
(V3,2) is
(\/g, 2) eemp yetefde 4xZ +3y%=24 Beroul Lgder QsmHCamigeit

FLoeum(h)

(A) 4\/§x+3y=24 (B) 4\/§x+6y=12
(C) 2V3x+3y=12 (D) 24/3x +3y=24

(E) Answer not known
clenL Gsflwalcrena

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

xt +yt=2 aranmdlen < reaueereauayenw (1, 1) erardlp Yerefluied sarsd

(A) 342 (B) 243
V2 V2
©) +? (D) —?

(E) Answer not known
allenL Gsflwalerenay

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

r'" =a”" cosn@ eeam ecumateumrlenr s @@ Udtelulaid euaateuamrude
SV

a” a”
A —— B) ———
(n+1)r"t (n—1)r""1
a” a”
© — D) ————
(n-1)r"> (n+1)r"?
(E) Answer not known
e Qsflwalcrena
19 419-Mathematics
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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 yertafluledmbg, wHGpmm Heveowrar Ldatalld@h o dmer  grysHnEn
wHnIb e Hleowrar CsmighE@b o der grisdhewrer aldgn wrdledlums
@mbEsTD Db LeTafludlem HluLILTES dnlbL| GUEMETEMEWD

9ibs Hlevowner CamiighE ————— eremm Gluwim

(A) focus (B) ecentricity
&aflwibd el 9pLp&sl

(C) circle (D) directrix
QUL LD @w&E, eueiy

(E) Answer not known
alenL Gsflwalerena

36. Ifx=u(l+v), y=v(+u), then the Jacobian of x and y is
x=ul+v), y=v(l+u) aailed x wvopmbd y wer R&CsmAwer WL
bSO
A) u B) v
©) wu+v D) 1+u+v

(E) Answer not known
cenL Ggfwuaeieeane

37. If y=sin(msin ! x), then
y =sin(msin™' x), crafle, 9w,
Q) 2%y, -1-x)y;+my=0 B) A-x%)y,—xy +m’y=0
(©) xy2—(1—x2)y1+my=0 D) x2y2—xyl—my=0

(E) Answer not known
alenL Gsflwalcrena
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38.

39.

40.

dy

If x” +y* =c then o 1s
x
Yo, dy .
x’+y" =c aeﬁm%amugiﬁb@m
@A)y yx' 4+ y* log y (B) yx't 4 y* log y
x¥ log x + xy* ! x¥ log x + xy*~ !
€ o0 (D) x”logx+c

(E) Answer not known
alenL Gsflwalerena

2
The second order partial derivative 88 g for u =4x”% +9xy—5y? is
X gy
2 2, o 0%u
u=4x"+9xy—5y" ssnar @ueawLmbd euflens LGS auamsui(p =
0x dy
(A) 8x+9y (B) 9x-10y
<© 9 (D) 8
(E) Answer not known
enL Ggfwueieane
Maximum value of 2(x% - y?)—x* + y* is
2(x% =y —xt + yt- an BuQu@m wdiiy ————— @
A 1 (B) 2
<€ 3 (D) 4
(E) Answer not known
alenL Gsflwalerena
21 419-Mathematics
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41. Using Stoke’s theorem, if 7 = xi + yj +zk then jf -dr =
C

42.

77=xlT+y]_'+2/; eratled, eVCLTEe CodmsHlenar LweTLHSS IF-dreﬁrr
C

gl G

A) 5 (B) 0
7

C) -2 (D) 2

(E) Answer not known
e Qsflwalcrena

If S is the surface of the sphere x + y* + 2% = r? then the value of

[[7-7 dS is
S

2

S ererugy %+ % +2% =r? aam Camergdenr Cumurliy ereafle, H?ﬁ) dS

S
-@air Ly
(A)  4ra® B) 4za’
©) 2zad” D) 27ra’

(E) Answer not known
e Qsflwalcrena
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43.

44.

Using Green’s theorem the area bounded by a simple closed curve
Cis——
dfer  Caoppiug  eeflu  epgu  eewerey  C-<éd  @UulL iy

DG LD.
@) [xdy-ydx B) L(xdy-ydx
C 2C
©  [xdy+ydx D) %dey+ydx
C C

(E) Answer not known
clenL Gsflwalcrena

If F=x% +y% evaluate jﬁ’-d?, where C is the line of y=x from
C
(0,0) to (1, 1)

F= x22+y2j erafled Jﬁ-df wHu9ms. C eearug (0, 0) wpse (1, 1) euey
C

y=xX orab GCam{H <@Lb.

3 2
A = B 2
(A) 5 (B) 3

1 1
c = D) =
(©) 3 (D) 5
(E) Answer not known

e Qsflwalcrena

23 419-Mathematics
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45.  Using Green’s theorem find I(3x2 —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 xoy plane
dlfferr Copmsamsls LweTUhH S _'-(3362 —8y*)dx +4y—6xydy sraws. OLIG
C
C ararug) xoy saigded x =0, x=1, y=0, y=2 eamp Carhser aribs
Qecueis LFLIEeT UL &,@ELD.
A 20 (B) 10
(C) 40 (D) 30

(E) Answer not known
enL Ggflwueideane

46. oy o N2
Using Parseval's Identity, the value of j (Sl?tj dt 1s
0

2

umirev@eudeder pHEDMmaL-®w LweTu(H &S J(Slzltj dt -en wdHuuneng
0

@A 7 ®) %
©) g D) nrx

(E) Answer not known
alenL Gsflwalcrena
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47.

48.

In Parseval’s identity T ‘ f(x) ‘2 dx= T — ds.
umireeued wpHADTHenLula I ‘f(x)‘2 dx = '[ ————— ds <.
A)  F(s) (B) |F(s)|

© |Fes)f ®) 2|F )

(E) Answer not known
alenL Gsflwalerena

Choose the correct answer
If F{f(x)}=F(s), then
F{f(x)}=F(s), eafled sMwrer elewaww Cairey Qs

n

@A) Fix"fx)}=i"

nF(s)
S
n .d"
B) F{x'f(x)}=— v F(s)
n ap d’
C) Flx"f(x)}=(-)"——F(s)
ds
n d"
(D)  Flx"f(x)}=——F(s)
ds

(E) Answer not known
alenL Gsflwalerena

25
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49, 1 for|x|<a

, find Fourier transform of f(x)

If f(x)={

0 for‘x‘>a

1 for |x|<a - <5 @mudar

@ue f(x)= { aafled  f(x)-ar  Syfwi

2 (HLOTHMLD

7T sinas T cosas
A ,/— B .=
&) 2 B) 2

S

S
©) g sinas D) \/% cosas

T S S

0 for |x|>a- <8 @@muder

(E) Answer not known
alenL Gsflwaierenaw

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

equal to

f(p) eearug F(x)@er ssorear SCumflui o mordo eremmmed I {f (x)}
-@er S && FOLMGLD.

@ S fp-0-f(p+a)

® L [f(p+a)+f(p-)

© I+~ f(p-)

D) % {f(aw)—f[%ﬂ

(E) Answer not known
en Ggflwueideane
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o1.

52.

Find the gradient V¢ if ¢ = x%y>2*
¢ =x2y32% aafle smiley Adsd Vo srans.

(A)  2xy3z® 7+ 3x2y%z2 7+ 2x2y3z ?

- -
(B) 2x2y%z3 ?+ 2x3y32% b+ 3x3y?%22 j

%
(C) 2x* y222 ?+ 3xty3z3 })+ 2xZ ytz k
D) 2x2%yz3 7+ 3x2y%23 7+ 2x3y%z ?

(E) Answer not known
alenL Gsflwaicrenaw

The unit normal to the surface x® + y>2 -z =10 at (1, 1, 1) is

22+ ¥ —2=10 aap urouss (1, 1, 1)-o see Qsmsss
DG LD.

27+27-k 27+27+k
+2 ] I+2 ]+
@ =24 B) /
9 3
27+2 -k
- - - -
(€) l+3J D) 27+27-k

(E) Answer not known
sllenL Gsflwalerena
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53.

- 2 = > - Sy
If r=xit+yj+zkand |r|=r then, V-(r" 7) is
- - = 7 - n =
r=xi+yj+zk vpopw | rl=r eaefllée, V-(r" r) e wdiy
A n+2)r” B (n+2)r"
©C) (nm+3)r" D) (n+4)r"

(E) Answer not known
e Qsflwalcrena

54. =
If ;’ = grad (x® + y> + 2% = 3xyz), then curlF is

1_5’ = grad (x> +y3 + 2% - 3xy2)  eafle curlﬁ LG
AGLD.

A 6(x+y+2)

(B) 3(x2—y2)+3(y2—2x)+3(z2—xy)

€ 1

D) 0

(E) Answer not known
e Qsflwalcrena
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55.

56.

If F=xf+y]_'+2l_?:, then gradr is

77=xlT+y]_'+2/€ crafled r-en gmile] eflflg wHLUIL

| I

A) -

r
©) :—2

(E) Answer not known
e Qsflwalcrena

® .
r

D) —:—2

The value of a; in the Fourier series of the function f(x)=xsinx

defined in (-7, 7x) is

f(x)=xsinx erep ey, (—7,7)-& EQUOTUDISSILLLTE, ST oL

Qam_flé a; -6 WS

1
(A) 5

©) 2

(E) Answer not known
alenL Gsflwaicrenaw

29

G-

B) -+

(D) 4

1
3
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57. In the Fourier series of f(x)=(7—x)> defined in (-7, z) the value
of the Fourier constant b, is
f(x)=(7r—x)2, (-7, 7) eenp @eLQeuelled cueywmdsILL L emmer,
SGumilwfar ‘b, -6 wHLIY.

@ ®) 2Z 1y
n n

© D) &
n n

(E) Answer not known
adlenL Gsflwalerena

58. Find a, for the cosine series for the function

. T
X n OSx<§

f(x)=
. T
T—x1In —S<Xx<7T
2
x; 0<x< z
gmiy f(x) = -t Qarengen Ggmfer ay wHlienu ser@Idlg
T—X; ES X<TT
2
V4
@A - B) 7
2
©) 27 @) 7

(E) Answer not known
e Qsflwalcrena
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59.

60.

If f(x)=x, 0<x <2m, then g, in the Fourier expansion of f(x) 1is
@ue f(x)=x, 0<x<27r, aafled f(x)-ar Syflur Gsrii edfNeursssdd
Qg -em L

(VI (B) 2r
1

©) D) i

T

(E) Answer not known
e Qsflwalcrena

If f(x)=x 1s defined in — 7 < x <7 with period 27, then the Fourier
expansion of f(x) 1s

f(x)=x ea ey 27 stesded —-a<x <7 aap Qe Qeualuded
auenrwenm CEwiil L g erefled, DS e Hpflwm eflfleungsid

(A) i 2¢0" sin nx (B) Z 2 1)n+1 sin nx
©) i 21" sin nx (D) Z 2( )n+1 sin nx
~ n+ el

(E) Answer not known
e Qsflwaicrena
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d* d%y

61. Solve 22 +29 +y=0.
dx? dx?
dty d%y
+ 2 +y=0-g §iés.
dx? dx? &8

(A) y=cjcosx+cysinx +cycosx +c,8lnx

(B) y=(c; +cyx)cosx +(cg +cyx)sinx

(C)  y=c;cos2x +cysin2x + c5cos2x + ¢, SIn 2x
D)  y=(c; +cyx)cos2x +(cg + ¢ x)sin 2x

(E) Answer not known
en Ggflwueidane

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

e cos®t - e @6 2 (HLOTHDSENS &TEHTs.

1 S 1] 1 (s—2)
A ) B) —
( ) (8—2) 82+1 ( ) 2{8—2+(8_2)2+4}

s D) n!

82 +1 (3_2)n+1

(©)

(E) Answer not known
alenL Gsflwaicrena
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63.

64.

65.

The Wronskian of the set {1 —x,1+x,1-3x} is

{1-x,1+x,1-3x} ererp semsden cuGrmemevduie 2D
(A 2x+3 (B) 2x*+3
€ 0 D) 2x*-3
(E) Answer not known
cenL Ggflwueidane
3 2
Solution of d ?):—Sd ;}+3dy_y:0 1S

dx dx dx

d’y ,d?y ,dy
B S A S VY, gy
dx® dx? dx ’ @ oy

(A) y=(A+Bx+Cx%)e™

(C)  y=Ae" + Be® +Ce®*

(E) Answer not known
slenL Gsflwalerenay

Solve (D> +2D+1)y=7x

(D? +2D + Dy =7-g ey sneawns.
A) (Ax+B)e*+rx

(C) (Ax+B)e™ +0

(E) Answer not known
alenL Gsflwaicrena

33

(B) y=(A+Bx+Cx?)e”

(D) y=Ae ™+ Be 2 +Ce ™

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

(D) (Ax+ B)e 2 +1
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66. 1 x vy dy .

The solution of p——==-+=, where P = 1S
p Yy x dx
Sirey e : p—lzf—l , @i P:@
Py X dx
@A) *-y*-0) (xy-0)=0 B) (' +y* +o)(xy+c)=0
©) (*+y*+c) (f—c]=o (D) (x2—y2—c)(l—cj=o
Y X

(E) Answer not known
e Qsflwalcrena

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

(D* -4D+3)y=e"cos2x  eramp uMESCSHL)  FweTUTL g6 Sy

(AF:3 (oF:AT
(A) _g (sin 2x —cos2x) (B) — ¢ (sin 2x + cos2x)
(©) % (sin 2x — cos 2x) D) € (sin 2x + cos 2x)

(E) Answer not known
en Ggflwueidane
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68.

69.

Solve Ll{ 1 2}
(s+a)

Sitgsayld L‘{ 1 }

(s+a)?
A e %
(C) ae™t

(E) Answer not known
en Ggflwueidane

9 9
Find L {u}

(p2 + 02)2
2 2
L_l u:| en HE’W@'—CI]LC}—
Lpz + 02)2
(A) tcosat

(C) tcoshat

(E) Answer not known
sllenL Gsflwalerena

(B) et

(D) ae ¢

(B) tsinat
(D) tsinhat
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70. If y"+y=sin3¢, y(0)=0, y'(0)=0; then find L[y]

¥+ y=sin3¢, y(0)=0, y'(0) =0 eafer L[y]e sar® by
3 3
@) (s+1)(s+9) ®) (s=1)(s—9)

3 3
D
(s +1)(s* +9) ©) (s> -1)(s* -9)

(©)

(E) Answer not known
e Qsflwalcrena

71. Laplace Transform technique is very useful in solving differential
equation with ——— coefficients.
omiered 2 (heumhoriger  Ws  psdlwmorer  Lwerur(  euasblsy
goerurhsmer Sriiugle ereer Cawp CaameuliLBE .

(A) Constant (B) Zero
mled &0l

(C) Variable (D) Non variable
ml LT HADOTS

(E) Answer not known
en Ggflwueideane

72. Using Laplace Transforms, the solution of the equation
y”+25y"=10cos5¢, with y(0)=2, y’(0)=0 1is

¥’ +25y"=10cosb5t, y(0)=2, y'(0)=0 eamn cumssCsw swETUT g,
QMiITEn 2 (HheubThnsas LweTL(hisSarmed denL&@En Sy

(A) 2cosbt+tsinbt (B) 2cosbt—tsinbt

(C) tanbt (D) cotbt

(E) Answer not known
en Ggflwueideane
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73. The value of L_l[ 5 J 1S

74.

(s+2)*

L_l( S ] erem emimden ewrliorey Chiwen WLIHDLOTETS)

(s+2)2
A) e (1-21) (B) e 2 (1+21)
(C) e*(1-2t) D) e (1+2t)

(E) Answer not known
en Ggflwueidane

Y

j gives a partial
X

Eliminating an arbitrary function from z=f (
differential equation as

Z=f(zj @Qmhg serelFmaurer griy Qewduriel Bs8 Qumb L@
X

um&50&p FwaTUT(H DG L.
(A) xp+yq=0 B) xp-yg=0
(C) xq+yp=0 (D) xg—yp=0

(E) Answer not known
alenL Gsflwaicrena
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75. Solve (mz—-ny)p+(nx—1I1z)qg=1ly—mx

(mz—ny)p+(nx —1z)q = ly — mx &3 Sivey snewms.

(A)
(B)

(©)
D)

()

ollx+my+nz, xZ+y2+2%]=0
Ollx+my+nz,x+y+z]=0
¢[lx2+my2+nz2, x2+y2+2%]=0
Ollx+my+nz,x—y—2]=0

Answer not known
alenL Gsflwalerenaw

76. The partial differential equation by elimination of the arbitrary

function from Z = f(x* — y?) is

Z=f(x*-y%) & Afss Quur_pp i Bad LEH umsbsy

FLOGTLIT(h) DG LD.
A py+gx=0 (B) z=py+agx
(C) px+qy=0 (D) z=px+qy

()

Answer not known
alenL Gsflwaicrena

77.  Solve 2zx — px? —2gxy+ pq =0

2zx —px2 —2qxy+ pq =0 & Sirey srars.

(A)

(©)
(E)

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

Answer not known
e Qsflwalcrena
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78. What 1s the envelope of the family of straight lines

79.

y=cx+vb% +a%c??

y=cx+ Vb% +a?c? T (PP epedld s OsmOb e
CriGasmhsefler Qaradaw Gbhsdamg, Coobd Qg CrrCar@sarter
Qsm@dufler gpeilumELb.

(A) Circle (B) Ellipse
QUL_L_LD Bereul L Lb

(C) Parabola (D) Hyperbola
LITeUEGTWILD BT TEn e

(E) Answer not known
adlenL Gsflwalerena

Elimate a,b from the equation z=(x+a)(y+b) and form the
partial differential equation

z=(x+a)(y+b) ) FLOGTLIML Iq 6D SELDWLD a, b TG
Afss Huur_po wrhlasemer B&6 CrRlwd L@ cuamss e FwearuT e

QU(hell &8

&) z=ap+yq B) z=21
4xy
(C) z=pq (D) z=ap+4yq
(E) Answer not known
en Ggflwueidane
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80. The resulting partial differential equation after eliminating the
function from z = f(x% — y?) is

z = f(x% = y?) oD  FeTUM g6 FmieoL BeHw Qe Sl @ LGS
Uan&S6&LY FeTUM(H

(A p’y+q*x=0 B) py—qx=0

(C) py+qx=0 D) p?y-q*x=0

(E) Answer not known
e Qsflwalcrena

81. The time gap between placing of an order and its actual arrival in

the inventory is .
@@ %ITI_GZDU' GU)G)_IULI‘Q}(LT)@LD EU’HS@SSGTﬂGD @-I(Q}GUT O GI0T6H LD U ITGOT @J@@DSS&S@LD

@aenLuleorer Crr @en_Caeuafl eremig —————— <y @ib.

(A) Demand time (B) Lead time
Coemal CriLd pevrarentl Cpiybd

(C) Order cycle (D) Time horizon
ST &HLHS Crr jlqeurard

(E) Answer not known
en Ggflwueideane

82. The time period between placements of two successive order is
@& Qarrsdwrer smellliLger @aLullerar srelb ererLg)

(A) Order cycle (B) Lead time
QR(LPMHIE, FLPHS] (PSETELD HTLD

(C) Demand (D) Purchase time
Caeneu QasTaTLpSHEDd STeLD

(E) Answer not known
e Qsflwalcrena

419-Mathematics 40



83.

84.

In inventory models the price breaks depends on
5@ wrdfsaie allene Wphleyser ———— QUTMISSS).

(A) Purchase quantity of the products
swriliysatler Csmerapsd eraneul

(B) Nature of demand of the products
swumfliysaetler Coaneuuiler serenoenw

(C) Non availability of the products

QumBL&eT HenLsasmeanLoeni

(D) Quality of the products
QumpLsatler SrsamsL

(E) Answer not known
e Qsflwalcrena

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

Machine M, : 4 12 14 16 8

The optimal sequence of the above problem is

Ceuena : A B C D E

Qupdyn M; : 10 2 18 6 20

QupdyoM, : 4 12 14 16 8

Cule Carhssiiul_(herer samsdler 2 &b eflana

A A-B-C-D-E (B) B-D-C-E-A
€ E-D-C-B-A D) C-E-D-A-B

(E) Answer not known
en Ggflwueideane
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85. Job
MA
MB
MC

1 2 3 4 5 6
3 12 5 2 9 11
8 6 4 6 3 1
13 14 9 12 8 13

Find the Idle time for three machines
Cawa 1 2 3 4 5 6
@A 3 12 5 2 9 11
@B 8 6 4 6 3 1

@C 13 14 9 12 8 13
epem @uibdrhisenssTar dgumdn Crrsmss searrLdlwe|b

(A)
(©)
()

34, 48, 7
35, 49, 8

Answer not known
allenL Gsflwalerenay

419-Mathematics 42

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



86. To convert the three machines A, B,C into two machines

87.

sequencing problem, if .

ety epdrmsdr A, B, C Qsrer. Qsmiippeon sansdeamer, @ rer®

THSH TRIGET CSTERTL HMTESETEH IHNICUF, eTerfled

(A) Minimum time on Machine A > maximum time on Machine B
ahHrd A - & Gonhsul s Crrbd = erpdlyd B - & wifsur e Coipb

(B) Minimum time on Machine A < maximum time on Machine B
b A - & Gopbsul s Crrbd < erpdyd B - & widsur e Criybd

(C) Maximum time on Machine A > minimum time on Machine B
by A - b wfsiiuce Ceyd 2 apdyd B - & @opbsul e Corbd

(D) Maximum time on Machine A < minimum time on Machine B
by A - b wfsiiure Ceyn < apdyd B - & @opbsul e Corbd

(E) Answer not known
alenL Gsflwaicrenaw

The longest possible time is
s Bewr gnsHwiorer Criyb

(A) Sequencing time (B) Optimistic time
Qar_auflensliLihisgibd Crrb gngaoner Cpyb

(C) Pessimistic time (D) Most likely time
gngsHn Corb Wlga|b ellpLiLiwrer Cprn

(E) Answer not known
enL Ggflwuaeidane

43 419-Mathematics
[Turn over



88.

89.

determines the earliest occurrence times of the events in

critical path calculation.
waSwwrear urtws sasSligd Hlaspeysaflar by flepe; Crrrsemer

SiroreaflsSng.
(A) Forward pass (B) Backward pass
perCermasdl a5 YerCarmsdl ieniliLise
(C) Skipped pass (D) Normal pass
g;@fﬂr'ré;a;uul'_l_ &@qum GG TITGoT &@qu)d)

(E) Answer not known
alenL Gsflwaicrena

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 is

@m Sdwu  Jib gy Oeudur@samers Oaram@ererg, ASDHSTET
QarLiyew sre| ECp Car@ssiiul(Hererg :

Qewdum A BC D E F G
penGermy. Clawdume - - AB AB CDE CDE
&M Serey (BTLsefedd) 4 7 @ 5 7 6 5
S Lsdlemar & Caameuwmar GammbsuL s Crrb ——?
(A) 10 days (B) 20 days
10 BTL&6T 20 B &eT
(C) 30 days (D) 40 days
30 BIL&eT 40 B &eTr

(E) Answer not known
e Qsflwalcrena
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90. The necessary and sufficient condition for a transportation problem

91.

to have a feasible solution, if

@M CUTEGHUTSS SaTHS, Qashs érr@ﬁ]m@'r QumnieugHaTer GuUmgorer WwHmILb
Coemauwiner HlLbsmearumTearg ———

M N M N

A Da;#)b; B) >a;=2b;
1=1 j=1 i=1 j=1
M N M N

©)  Da; <), D) >a; > b;
=1 Jj=1 =1 j=1

(E) Answer not known
alenL Gsilwaicrenaw

Any two-person zero-sum game satisfying 1s said to
have a saddle point

s @remh muiseten Lselui-alenemwiml(h HmLdsyons o creng
e Cgenrid LeTall @ @HLILSTS smpliL(BE DG

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

SFsul’ s Smarsg aflasser (auflews GonHSLULFD) = G®DhaULF
Smarsg dpbHeuflengger (Up{Heuflens oflsLlgib)

(B) Row maximum = Column minimum
auflens 9flsulgbd = Gaopbsul g dp@Heuflas

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

9HlsLl s Jmarsg euflamsser (euflens GmnHsLLFD) # G@DHSLLF
Smarsg Appeufleamsser (ApHeufams SHaLlgib)

(D) Row = column
auflens = Gp{Heuflens

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

Subject x; +x9 <1, 2x; +3x92>12, x1, x9 20 has

sfesul e 2 =5x; +10x,

Subject x; +x9 <1, 2x; +3x9 212, x;, X9 = 0-6 Sitay

(A) No feasible solution (B) Unbounded solution
FTSEWTET $Te|HeT @)dane uUTbUDD Sre|ser

(C) Unique Optimum solution (D) Multiple Optimum solution
saflsgeunner 2 sbHg Sireyser L 2 &hs S ger

(E) Answer not known
e Qsflwalcrena

93. The solution to a transportation problem with m —sources and n
destinations is feasible, if the number of allocations are
m QFTIBRSET LHNID N Q&GS EhLer sl CUTEGTSSEF SHEsQSSTET
Sirey emsdwud @b Curgy qasshsaler aaraisamns orerg, —

NGNS
A) m+n-1 B) m+n+1
(C) m+n (D) mxn

(E) Answer not known
alenL Gsflwaierenaw
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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’ (ypuurGsemeryb /S rbukismearyd) 7 CemUlmismeryd 2 @Lw
Curs@aursg samsdled gl srsdHu  Siey ——— @FHEEOSET
QuON(BESTL Sibs sarrd@ Erfluyb CUTE@GTSS SETESETEGLD.
(A) Exactly m+n-1 (B) Lessthan m+n-1

sflwre m+n—1 m+n-1 &g Gopeurer
(C) More than m+n-1 (D) Exactly m+n+1

m+n-1 &g sfswrer sflwre m+n+1

(E) Answer not known
allenL Gsflwalerena
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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
X1 +2x9 23
2%, —4x9 <5
X1,%9 20 s

Minimize z =15x; +12x,

Subject to

X +2x9 23

2x1 - 4x2 <5

X1,X9 20

erarg) Crflwed Blrorssnd erafled X -wrdlufer @eneanr rsfleperuie o erar
SL(HUT () &werumlh ——————— AGLh.

(A) ¥ +2y, <15 (B) 2y, +y, <15

(C) 2y,+y,215 D) y;+2y, 215

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

Player B

B, B,
Player A Ay | 30 | 2
A, 4 | 14
A;| 6 9

Gereumd edllenerwiml el g $rdgl, ellenarwimiqer LI SmeTs.

ey B

B, B,

Syt A A, 130 2

A, | 4 |14

A;| 6 |9
206 260
A V=" B V=—o
@) 91 ®) 91
206 206
C) V=—o D) V=—ro
©) 19 D) 93

(E) Answer not known
alenL Gsflwaierenaw
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97. In two-person zero-sum game, loss of one player is ———— of the

other.
@rlenL-airT, Usw @O efleerwmige, @ eiffler pegl b, oD
aigfler —————— & Lb.
(A) equal to the gain (B) equal to the loss
OTLSSHE Foid BeisL_ gD S0
(C) not equal to the gain (D) greater than the gain
orusSHE@ Fwdlerena orusms L F&HD

(E) Answer not known
alenL Gsflwaicrena

98. ———— is the expected payoff when all the players of the game
follow their optimum strategies.
erebedm GUIMLIq WITETT&H@HLD HeUlTa@Eh&@, edl(pLiLweT Shdlrsdled ellenarwm@pin
Cungl erdlumrssliuBb aflenerey ——— erarliLi(hiLb.
(A) gain of the game

cllepemuwimi_iq 65T QLD

(B) value of the game
cllenemwimiig e Lol

(C) loss of the game
clenerum_ig 6T [HeigL LD

(D) strategy of the game
clenerumiq 6 HhSlrLd

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

of the game.
@@ swomer  Letatlufled  ellenereller  Ggmens, <iGUMiqule
ererLiL(hb.
(A) value (B) gain
LS QTLILD
(C) loss (D) pay off
BGiuL_LD cllenera]

()

Answer not known
alenL Gsflwaicrena

100. A game is said to be fair, if
& (m aflenemwimi_(H (Ff)]u_IITU_ILDITGTSng GTeaTm) &muu@aﬁ]@g eTatleh —————— Y &GLb.

(A)

(B)

(©)

D)

(E)

upper value is more than lower value of the game
cllemerwimi_iger Gevwpbs WwHliewt el G wHii HHsb

upper and lower values of the game are not equal
eflenemwimiqer Coed wHmid Ep WELILEET FoLTE @ane
upper and lower values of the game are same and zero
eflenemwim_iqer Coed wHmid Ep HLILGET Fob HMD Lgedlwild
none of the above

Cue @HUIALLemel ergieyb @dame

Answer not known
cen Ggflwueidane
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101, x24116 -\x2+9 =— for large x.
Quilu x &@ Va2 +16 —Jx® +9

(A) s nearly (B) 2 nearly
3x 7
7 Camymwions 2 Camymwions
3x 7

(C) T nearly D) el nearly
2x 7
T Gamymuiwnres S Comymuiwns
2x 7

(E) Answer not known
e Qsflwalcrena

a2
102. The coefficient of x" in the expansion of L Zxx o 1s
e
1+ 2x — 3x2 Coon . .
" — T X -6oT @@NEELD
e
(A) 1) 1+n-3n?) (B) 1) (1-n-3n?)
n! n!
©) (—1‘) (1-n+3n%) (D) (_1‘) (3n% —n-1)
n! n:

(E) Answer not known
alenL Gsflwaicrenaw
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103. The sum of first n terms of the series 1(1!)+22!)+---+n(n!)+--- 1s

1AN+2@N +--+nn!)+-- aeamp Qsrfer wpsd n 2 priyseler smbOso

104.

@) ”(”2+ D (an) ®)
©) (mr+1!-1

(E) Answer not known
adlenL Gsflwalerena

Sum the series

S — 4.0 Qg,m_@s)q & (H&&ED.

1 2
(A) 3 (B) \/;
3

(E) Answer not known
adlenL Gsflwalerena
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n(n-1)

D) [(n+D)!]?
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105. The coefficient of x™ in (1 —x)e'™ is

(1—x)el+xei) x"— @ EaTed ——— G
_1+n_ _l—n_

T AT

© o D) o L
1-n 1+n

(E) Answer not known
e Qsflwalcrena

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

xt—Tx° +8x% +9x-6=0 aep soeLT g epansaidr  smOED
CPOBIGETTS CamamL 2 (Hmdl FweTuUrh ————— LG L.

A) 6x1-9x3-8x2+7x-1=0
B) 6xt+9x% +8x%+7x+1=0

(C) 6x*—9x3+8x2—-Tx+1=0
D) 6xt+9x3-8x%2-Tx+1=0

(E) Answer not known
allenL Gsflwalerenay
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107.

108.

109.

Frame an equation with rational coefficient one of whose root is
V5 +4/2

V5 ++/2 —epws epowrss Cerear, aldgipm Gearsnser GCsrearL Fwerum()
2_(IHeUME &

A) x*-14x%2+9=0 B) x*+14x2+9=0
C) x*+14x%2-9=0 D) x*-14x2-9=0

(E) Answer not known
alenL Gsflwaierenaw

One root of the reciprocal equation x° + 4x* +3x3 +3x%2 +4x +1=0 is
x° +4x® +3x° + 3x% + 4x +1 = 0 aren SDOED FDETUTL g 6T (1 AP

A x=1 B) x=-1

C) x=2 D) x=-2

(E) Answer not known
e Qsflwalcrena

If @, 8, y are roots of x®+ px® +qx+r=0, then Za*f =

a, B, v aeruar x°+ px? +qx+r=0— ar pomsd aalle Ta’f =
(A)  3pgr (B) 3p—qr

(C) 3r-pq (D) 3rp—q

(E) Answer not known
alenL Gsflwaicrenaw
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110. Let A be any square matrix. Then T
A ereiiugy gCsim g sy Siawfl erafled

A A+ AT is symmetric B) A- AT is symmetric
A+ AT om swssi e A - AT o s0s8t sianh
C) -A+ AT is symmetric (D) AT is symmetric
— A+ AT gm swssi e AT om swssi e

(E) Answer not known
e Qsflwalcrena

111. Which one 1is correct to the following hyperbolic function
2 sinh x cosh x
Gesreu(meuaaupier ergl sMwner @&edlGewm amity 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
e Qsflwaicrena
112. Expansion of cos 46 is
cos 46 afler aflfle] —————— @b
(A) 8sin® 0+ 8sin? 0 +1 (B) 8sin® @ - 8sin?6 -1
(C) 8sin®* @ —-8sin?0+1 (D) 8sin* @ —sin 6 +1

(E) Answer not known
alenL Gsflwaicrena
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113.

114.

In a Skew Hermitian matrix, all the diagonal entries are
@ Fheurar Qanisladlwer afluller epaeail L o drafHasdr

A) 0
0
B) 1
1

(C) 0 or purely real

0 sidveg wpoHdayd Cuiiwreraey
(D) O or purely imaginary

0 siveg WPpHNQID ShHLMmETLITETEnE.

(E) Answer not known
cen Ggflwuaieeane

1 1 3
The eigen vector of the matrix A =|1 5 1]is
311

1 1 3

A=]1 5 1] erain emilfen msear QeuslL i ——————— @& L.
31 1

A B+72+36=0 B) £-712+36=0

C) 2B+3612-7=0 D) £ -3612-7=0

(E) Answer not known
alenL Gsflwalerenay
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1
115. Find the rank of the matrix | 3
5

© J Do
w = O

1 20

3 T 1| &g a7 cramenent Hlmieys.

5 9 3
(A) 4 (B) 8
© 12 D) 9

(E) Answer not known
alenL Gsflwalcrenaw

116. If A . AT = I then the matrix A is called

A-AT = T aafled, ois el A —— aran A PESLILIHILD

(A) Orthogonal matrix (B) Triangular matrix
Oamh@s5g =iamfl WP&CaHTemT 6wt

(C) Singular matrix (D) Unitary matrix
&Sl Cameneu et RIVE, et

(E) Answer not known
alenL Gsflwalcrenaw
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117. The eigen valuesof |0 & 0| are

118.

119.

a h g

0 0 c
a h g
0 b 0| eerp emfllien NS LPEEIGET
0 0 c
NGNS
A) 0,1,2
©) a,b,c

(E) Answer not known
e Qsflwaicrena

sinh™tx =

sinh™! x

A)  log, (x +Vx? + 1)
© log, v —Va? +1)

(E) Answer not known
alenL Gsflwalerenay

Real part of tan(x + iy) is
tan(x + iy) er QuutiuEs

(A) sin 2x

cos 2x — cosh 2y
©) sin 2x

cos 2x + cosh 2y
(E) Answer not known

cen Ggflwuaeieene

59

B) a,h,g
D) 0,h, g

(B) log, (x +x? - 1)

D) log, (x —Vx? - )

S0

—

sin 2x

cosh 2y

sin 2x

cosh 2y — cos 2x

419-Mathematics
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2 2

120. Tf sin (A + iB) = x + iy, then —~ ¥ _
( ) ’ sin? A cos® A
2 52
sin(A +1B) = x + 1y eafled - =
( ) sin? A cos? A
@A o0 (B) 1
1
© -1 (D) 5

(E) Answer not known
e Qsflwaicrenaw

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 7 =—?
ardlCunermang 0 edlelmbg Lot (B 0-6r eulCw Cgead HlanLssersdled

A eaeap ydtafleoow @LeusnE a(hSgHs Csmearnepd Corsems 1 erens
QamarGeurmd. @QBss sTe aralldr giser Gem@Gsgas Hasuied CQupp @)L

Quuiited s fwurgb. @@ 1 e wHiy ———2

2ucosa 2u sin 2o

@A) — (B) ===2—=2
g 8

2usin o 2u? sin &

© ——- D) ———
g g

(E) Answer not known
e Qsflwaicrena
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2

122. For a projectile, v
28

123.

u2

@, erllQummetler — =
28

(A)

(©)

(E)

minimum range
GH®DHSLILE HTLD
maximum range
SHsLg gyb

Answer not known
cen Ggflwuaeieene

(B) height

o Wb

(D) maximum height
SHsLlF 2 Wb

The increase in kinetic energy due to direct impact of two spheres is

(A)

(B)

(©)

D)

(E)

BSD-

1 mymy 2 2
2 1-e)(uy —u
2m1+mz( ) (ug —uy)

1 m1m2 2 2
———=(1-e Uo — U
2m1+m2( ) (ug — 1)

1 mym, 9 9
-2 1-e)(u, —u
2 my + 2( ) (ug —uy)

————1-e")(uy —u
2 my +m, ( ) (ug —uy)

Zero

ggum

Constant

red

Answer not known
e Qsflwaicrena
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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
Qb gsameang Fwgersder e yaralulalmbg elearmmgdeE 84 WU L eremeyld
HevsGeussCarl 30° Careawsdedr erdlwit@dpg. 60 BSrii o wrsded
QBH&EGSLEUT(Pg D 6T QUES Samsmuub Srams.

A) 30° (B) 32°
(C) 33°42' (D) 33°30'

(E) Answer not known
en Ggflwuaieane

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 1is
Gwerepowiner denLggar Gpmuier o eter Gar®H eerm SleCrar Geugsg)
m wompnd m fepsarmss  Gfdps. Hopsdlar Geme ¢ sme
@ _Geualls@l n@E ghu@b Csmamee] S erafld, Geugliumd®d GQEuuiL{Hb

Coueme) ————— Y &Lb.
1 mm’ s m+m’ s
A) FR— B) 2 o
1m+m s 1 mm' s
C) = - D) = Z
© 2m—m' 2 ()2m+m't

(E) Answer not known
e Gsflwalcrenaw
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126.

127.

A particle is 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

@ SISET, 2wy A wHND @bl Lgmb ¢ QsrarL Fuhe@n &&5b QFwiw

Spdmg. <igl b erenp euyby CararLsrs aipelmhg Qméeh Curg, 9nE
aipe FangGeusd ———— Y GL.

b—
(A) ( 2};) B) (b+a)*/2h
J(g(b+a)+hb) gla®(b—a)’ +h?b?]
© 2ah(b-a) D) 2ha(b-a)

(E) Answer not known
cen Ggflwuaeieene

If V and W be the velocities at the ends of a focal chord of a
projectile’s path and u stands for the horizontal component of the
velocity then

V wopgw W gm eaflu@urmer urengulear enwwsd @builiger (pavarsafed
o drem  SlensCGousmiserns @ BHSTD, U orarugl SavsCoussdler dHep ol L
Famisaer GH&Sng erefle

111 111
A = B) —+-—=—
&) v:iow?r o ou? ()V W u
111 111
© EryEsT s D) Trtypa=

(E) Answer not known
e Qsflwaicrena
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128. The moment of inertia of uniform circular disc about a tangent line

1S

@b Frer eul L ssL g6, QesmTOCasT et Qurmsg, Hlevewsd SHmriLssner

5 Ma?>
A) 1

Ma?
©) 5

(E) Answer not known
e Qsflwalcrena

D)

(B) Ma?>

3 Ma?>
2

129. Moment of inertia of a uniform circular ring is

&rer eul_Lomar euenerwisHlen Hlevawd HHLiLS Semenio

(B)

3Ma>
2

Mda?>
2

(A)

(©)

(E) Answer not known
en Ggflwuaieane

D)

2GS
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

2a,2b Ber sis@pdter @ Qs algen Gwear &0

SmuySer
b2
A
@) a® + b?
2 Ma?b>

© 3‘(12 + bzi

(E) Answer not known
cenL Ggflwuaieeane
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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° is
@@ Yarafluléd Qewdu@n aperm o ser elaasar P,2P, 3P gemé&dsmem
120° Careanrgdler sjamwpsred Seupdler elenere| ellengufler Sansulled ojaray

(A) 2P (B) 2P
(C) 3P (D) /3P

(E) Answer not known
e Gsflwaicrenaw

132. A force is completely known when we known
@@ lasowls ubdl  puewwrs CQsflu  Ceuarhbrarmed, Spsramibd
eugmseamer (sMbHl(HeEes Couar(HLd.
(1) 1ts magnitude and direction
SIBET GTET B{6T6| LHMID Hevg
(11) 1ts point of application
SABET Y EELIL|eTar
Which of the following statements are true?
EpsaaT aursHlwmnigefler erg &2

(A) (@) only (B) (i1) only
(1) L Ew (1) wir_@Ewb
(C) not both (1) and (i1) (D) both (1) and (11)
(1), A1) @raTHn @deme (1) wombd (11) Qrear@Hbd

(E) Answer not known
e Qsflwaicrena
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133. The differential equation to the central orbit in (p — r) form is

(p—r) augeusded ewow sHHLLT@SEE s & FwaruT®

DG LD.
h dp
A = ——
A p 22 dr
h dp
C = ——
©) > dr

(E) Answer not known
en Ggflwuaieane

h? dp
B) p=-— 2
B) p P dr

2
o p=""%

p dr

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.

QR ST ST QWIESES FearsHled e LeTaflenws Lpdlu Cament ellenyeyssmer

Blepeownergsrs @) (HbSmeD,
HansCoussdlern ey snmisHs,
(A) equal

&LOLD

(C) perpendicular
CeniEgssTarg)

(E) Answer not known
slenL Gsflwalerenay
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(B) proportional
g NElsLd

(D) constant
Lormledl



135. A point moving in a straight line with uniform acceleration

136.

describes a and b meters in successive intervals ¢{; and ¢, seconds.
Then the acceleration is

e WhsssgLer @Cr CrrCsmiged Ba@mbD e Udtafl, & womib Iy
Aarmgseidr Qsrirsdlurer @QeL Qauelselldy a wHmbd b B ismer

Meufl&dmg. Werenrm WPpH&SD ———— Y GLD.

o (b, +aty) ® 2(bt, +at,)
(t +15) tylg

© _bhb D) 2l(bt, —at, )]

alt, +t;) 6185 (2, +1)]

(E) Answer not known
cenL Ggflwuaieane

If a point moves so that its angular velocities about two fixed points
are the same, then 1t describes a

@ uerell parbsmed, @ramh Hlevowrar Ldareflsefenr Csmeanr Ceusd ¢ Cr
wrdflwunrs @mse@n erafled, g elleufliug)

(A) ellipse (B) circle
BeT el Lib QUL LD

(C) cylinder (D) square
2 _(IHearT &gITID

(E) Answer not known
adlenL Gsflwalerenay
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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
@@ CrisCsariyear g groraiu Flos Quissded @Quridlé Camaig (md@Ld
@@ gisemmarg Gu@pbd @LOuwrsdl  Hleeulelarnn  eiFssdd  sflumd
@LOQuuTEsl  flowse Qumss CsoeuliuBb  &TOL ST Ul LS5l

LIISTELD.

(A) one-sixth (B) one-half
Y %

(C) one-fourth (D) one-third

1 1
Vs Y
(E) Answer not known

cenL Ggflwuaieeane

138. Equation of simple Harmonic motion is

crafln Efllews Quisssdlen FwemUTH ——————— Y @GLD.
(A) &= —ux B) & = ux
©) x=-ux D) & = wx

(E) Answer not known
cen Ggflwuaeieene
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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 i1ts motion 1s

em CprCariigd pas@mb gsaflar @QLUCUWIES X, <6UF),
x =Acosnt+ Bsinnt, A,B,n wridsdr aald @Qsar @ussd
NGNS
(A) Rectilinear (B) Simple harmonic
CrrGsm_(H el sdlanga]
(C) Uniform (D) Oscillatory
Gy wrdflwrer DETFEITL_L_

(E) Answer not known
en Ggflwuaieane

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

1 sGer ey eigl ellewpiiy wrdled 16 Nm-1 2 e w smer afebeyLeir
@ enantdsLILL(HeTargl. Sigem Quid Hlapbleis srems.

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

(E) Answer not known
alenL Gsflwalerenay
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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, 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.
sanflgd wHmd QuiGweled 16 wramauiseiar grisar Weareuommy (1, 1),
(2, 10), (3, 3), (4, 4), (5, b), (6, 7), (7, 2), (8, 6), (9, 8), (10, 11), (11, 15),
(12, 9), (13, 14), (14, 12), (15, 16), (16, 13) seflsid> wHmL @uUHALEE

rereuigeflen Spennssrar &7 @l (ne| ey ————— U @GLD.
A) 0.8 (B) 0.08
(C) 0.6 (D) 0.4

(E) Answer not known
e Gsflwalcrenaw

142. Mathematical measure of the average relationship between two or
more variables interm of the original limit of data is
sreysaier ojF® eurbliler Sjgliteluled @Qrear®H Sowg AsHE GodL L

LrN&ERsE G wlarear grmefl Ggrimier safls emeilh ————— Y @GLD.
(A) Correlation (B) Regression

L (HDaey GenCGenma@ Qi
(C) Rank correlation (D) Random variables

ST @l (HDae] FLOGUMUILIL] mOl&ET

(E) Answer not known
allenL Gsflwalerenay
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143.

144.

If r 1s the correlation coefficient and b,,,b, are regression

co-efficients then bxy -byx =
roeetugl @l Gmey Qs wombd by, by, eewar Geararer e Qssser

erafled by, by, =
A) r B) r?

© 2 D) ~
r

r

(E) Answer not known
sdlenL Gsflwalerenay

For a given set of bivariate data, the following results were obtained:
n =100,2x = 5000, %y = 10000, Zx* = 260000, Zy* = 1040000
Yxy = 516000

Find the predicted value at y when x = 60.
QarhisslUl L @ (heuas STe s Ehdd@, WeTelmbd (piqe st Gl L ar.

n =100, Zx = 5000,y = 10000, Zx2 = 260000, Zy? = 1040000

2xy = 516000

x =60 <86 QmsEwéung y-ar safldsiiul L wdlmud s hlueyb.
(A) 116 (B) 96

(€ 76 (D) 380

(E) Answer not known
alenL Gsflwaicrena
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145.

146.

147.

Find the probability of getting atleast 1 head when 2 coins are
tossed?

2 prewwnigemer &b QuTg, Gopbss 1 s  QUpeugDHETET
Blaspssellaner &rems.

(A 4/3 (B) 3/4
© 12 (D) 1/3
(E) Answer not known

sdlenL Gsflwalerenay
Let the random variable X assume the value r with the probability
law : P(X=r)=¢"'p, r=1,2,3, ..... Then the moment generating
function is
r SlLILjenL X GTEILD FoeUMUILIL Lol ull ebr Hl&p556)]
PX=r)=q¢"'p, r=1,2,3,..... aefléd BT (PHES S (HeUTE@E, &Ly

wmg; ?

t t

@ B) P
1-pe 1—qe
1+ pé' 1+qé’

© D) —L
1—qe 1-pe

(E) Answer not known
enL Ggflwuaieene

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 1s

black?

8@ euwier 10 Qouertener whmid 15 s@HLY LbgSET 2 drerear. @ UbSISET
sTLrESlwns erhissliLbhderpar. (pForeug GleleTamarumgabd @)rerLmeug)

SHUUTSD @S58 HlEDS56| cTeTeT ?

1
(A) B) 3

DO [

(C) D) 1

(E) Answer not known
sdlenL Gsflwalerenay
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148.

149.

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.

@@ Pneuearsder syrefl eury sbueard e 2aflumss op. 0,200-1b Cluie
sarlwimd@  oh. 4,200-b euprstiu@dpng. erder safluirsefler ggmaf

gouerd e 0,000—wrs Qe liu@dng. < par oamfwmE@n,  CueT
26O U1 (5@ (LPETET FDLIGT FHISSMS HeTéd (H).

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

(E) Answer not known
allenL Gsflwalerenay

If P(E,) =04, P(E,) =06, P(E, nE,) =0, P(E/E,)=0.2 and
P(E/E,) = 0.05 then P(E) =

P(E/E,) = 0.05 aaflé> P(E) =

(A) 0.08 (B) 0.03

(C) 0.11 (D) 0.05

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

ae;lc_'pés&;rr@mb O L auamenTuleh smeowmeT aeEHSD &TeTs.

Marks/ 0-10 10-20  20-30 30-40
L&) L1l LietoT e
No.of students/ 6 5 8 15
LOTERTEU T&H6T 6T 6T BTl dens
Marks/ 40-50 50-60  60-70
L&) (10l LietoT e
No.of students/ 7 6 3
LoTenTel T&et 6 eTaTanlldans :
(A) 11.23 (B) 11.32
(C) 33.42 (D) 33.24

(E) Answer not known
e Qsflwaicrena

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

@Quaoblene ureldd Cugms Lerafluduede sans Ggmpldgiammuie
LwerU(HSsULGE DG
(A) Quality control (B) Normal population
S7& sL_(Huum( Queo @earstsr@s
(C) »*— distribution (D) t—distribution
2 — ugeued L —Lgeued

(E) Answer not known
alenL Gsflwaicrena
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152.

153.

154.

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.
m saialuler wrsTHr Wheysaler cramamilEans ererLg e LTUSTET

gwealmulil] wrPlwunseybd Siger syrai 1.8 erara|b Qarambhererg. @)bs %ewfle
e @eerned e WISL GeuduBb HspSSMmel Srams.

(A) 0.1653 (B) 0.2975
(C) 0.3561 (D) 0.8347

(E) Answer not known
adlenL Gsflwalerenay

Let X be a binomial random variable. Then which of the following
statement 1s true?

X ererug) mmmitiy eumiitiy wrd eres. SCe dremaundied erg) sflwimen o by 2
(A) E(X)=3,Var(X) =4 B) E(X)=2,Var(X)=4
(C) EX)=1,Var(X)=4 (D) E(X)=4,Var(X)=3

(E) Answer not known
en Ggflwuaieeane

The Fourth Central moment of y, of Poisson distribution is

umigner ugeuadler 4—eugl evww Sy Hper [y BaTg —————— G L.
@ 2+2 (B) 24 + 4
(C) 32+ D) 42 + 2

(E) Answer not known
alenL Gsflwalerenaw
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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?

@@ wallgar Qosms FTEGL Hepssal i U@L, Ut T pen PwhHd
Qelsnd, el @Qadsms GoDHSSH Qram®d Wean gliushasrear Hapsse]

GTGOTGUT ?
4745 4547
@A) — B) ——
8192 8192
4457 4475
© — D) ——
8192 8192

(E) Answer not known
alenL Gsflwalerenay

156. The variance of a random variable x is given by

@@ Eroo wrdufer wrmur@ (varliance) X eremug —————— G-
(A) Var(x):E[x—E[x]]2 B) Var(x)= E[x+E[x]]2
(C) Var(x)=E[xE[x]] (D) Var(x)=E[x/E[x]

(E) Answer not known
alenL Gsflwalerenay
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157.

158.

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 yamseailew 5 CGuepbd, 1000 Gueamsefles 25 Cumbd  HnsEmo
2 MLWGUTHET. @@  Bns@mLB  pur Fo  eumddy  penmuded
CambghssliLOEDTT erafley e emms @ @muushHaTear Hlepsse, eTeme ?

2 1
(A) 3 B) B

25 5
©) ) D) 100

(E) Answer not known
allenL Gsflwalerenay

X

If p(x) = {E *=12545 ming Pl <X <5y)/(x > 1)f

0, elsewhere

)2, x=1,2,345
px) =415
0, LHp @Lrisafled

eraflev, P{(% <X< %)/(X > 1)}@&% &TEHTS.

6 5
A = B) —
(A) = B) =

3 1
C = D) =
©) - D) -
(E) Answer not known

en Ggflwueideane
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159. The Chebychev’s inequality is

160.

CalqCGasailer Fwerfl <G LD.

@A) P{X-u> KO'}S%
© PlX-4>Ko}> é

(E) Answer not known
e Qsflwalcrena

®) P{X -4 <Ko}< %

(D) P{X-y<Ko}> é

If F(x) is the distribution function of the random variable x and if

a <b,then Pla <x <b) =

F(x) ererug x eremm eumiitiy wrlufer ugeusd smiy wpmbd a < b eafle,

Pla<x<b)=

&) F(a)+ F(b)
(€ F(O)-F(a)

(E) Answer not known
e Qsflwaicrena
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(D) F(a)* F(b)



161. If V is finite-dimensional over F', and if 7' € A(V) is invertible then

162.

Veeang em wyem uforerd Qsrar. SHoswer Qeuefl F, eremmme,
T € A(V), @m Coiompmed ————— eTaiim SiepssLiL@ib.

(A) there exists Ve A(V) such that TV =1
Ve AV) @mps TV =1 §@méss Coaign@ib
(B) there exists Ve A(V) such that VT =1
Ve AV) @mps VI =1 §wmés Coaan®id
(C) the constant term of the minimal polynomial for 7' is not zero
T —én dpio sihé@&s Careneuulen Hlanewrar Garsb, LHWLD @deame
(D) the constant term of the minimal polynomial for 7' is zero
T - Sipo SiH&@&S Comencuuien Hlevewimer @Geauaid LD ,@L0h

(E) Answer not known
alenL Gsflwalerenay

Let V be a vector space over F'. The subspace W of V is invariant
under 7' e A(V) if

F-én BSg Veerug QeusLiQesal erais. V-er o emQeuell W gy eng,
eafleo W e T € A(V) — <60 wmprsg) ererGuimib.

A WIcV (B) WI'cw

C) VIcw D) VI'cV

(E) Answer not known
alenL Gsflwaicrenaw
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163. Let V be a vector space over a field F. 1 € F' 1is a characteristic root
of Te A\V)if A -T is
garb F —ar B8g V eramug QeusLiGeuefl erers, A eremugy T € A(V) —ar
ApuQwery wduurs Qmpbsre, 4 — T ererug

(A) not singular (B) singular
S(mhlene @)cena S(HHleve 2 L wig

(C) triangular (D) not triangular
PSCHTETOTSSLILIL L g| Wp&CaraToTdsLILL 6ilebane

(E) Answer not known
en Ggflwueidane

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

o F -ear Bg V eerug e@m doswear Qeefl, dimpV=n uwvhow

T:V -5V en Celue 2 @ourmmpbd eaald 1 -&g I @
SprildudL) epemISET @) (H&ELD.

(A) atleastn+1 (B) atleast n + 2
GodDHsULFD N+ 1 GSDdPHSUL D N+ 2

(C) atleast n® (D) atmost n
GSODHSLILFLD n? SFlsulsbd n

(E) Answer not known
allenL Gsflwalerena
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165.

166.

Let V be a vector space over a field F and let A(V) = Hom (V,V). If
A el i1s a characteristic root of 7', then which of the following

statement 1s not correct
F eamn sergdlar Bg1, Vem Opdu Geuell wpmnp A(V) = Hom (V,V)
erae. 1T'—an unenerw eped A €F erafler, ECp o draraupded ergy sMwime
FaDml SH6ev.
(A) A -T issingular
A =T qmw <i@® Hlow 2 (HomHob
(B) A -T isregular
A =T qm eurstar 2 (HLMHOHLD
(C) q(A) is a characteristic root of ¢(T") for all g(x) e F[x]
sioarsg q(x) e Flx], ¢(T') —er unanario ppeoid q(1)
(D) A 1s a root of the minimal polynomial of T
T—ér Sy vodemiuTeier eped A

(E) Answer not known
alenL Gsflwaicrena

Find the Orbits and Cycles for following the Permutation

1 2 3 45 6 7 8 9
23 4516 79 8

Yemeu@md  euflensmbpriseiien  sOmOUUTMSSET  LOHMID  &HPHIFMeTs
SEHTL_HlWwe|b

1 2 3 45 6 7 89
23 4516 79 8

@) (1,2)(3,4,5)(6)(7)(8,9) (B) (1,2,3)(4,5)(6)(7)(8,9)
© 1,2)(3,4,56)(7,8,9) D) (1,2,3,4,5)(6)(7)(8,9)

(E) Answer not known
en Ggflwueidane
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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 oppgiv K eramuar apyeipp G -ar ot geomsallar euflans O(H) wphmid
O(K) araflé» O(HK )=

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

&) O(H nK) ®) O(HnK)
O(H) O(K) O(HK)

© OH UK) ) O(H) O(K)

(E) Answer not known
e Qsflwalcrena

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

H vwppid K ereumes, G -6 gamenm@&eoiisermenmed
(A) H u K i1s asubgroup of G
H U K, aréiug) G—ér gienamé@eaom@Ld
(B) H n K is a subgroup of G
H N K, aerug G—an gienamé@awnn@d
(C) the symmetric difference of H and K 1is a subgroup of G
H, K —én sw&éit Caupun® ereiugl G — e giavané@awnm@Lb.
(D) HK 1is a subgroup of G
HK aréugr G — & giované@anm@ib.

(E) Answer not known
e Gsilwaierena
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169.

170.

171.

The number of elements in the cyclic subgroup (i) in T\{0} is
O\{0} —eéir giovanr swb@eIDd <l> &1 Qrss 2 ML s

@A 1
©C) 3

(E) Answer not known
e Qsflwalcrena

(B) 2
(D) 4

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 on cob wppd H,Kgeaoew G-ear ol gomsd el
Qemeumeuaraupied ergy G — War o 1 Galldene ?
A HnNnK B) aHa!, where a e G
HnNnK aHa', ae G
(C) aKa',whereae G D) HUuK
aKal, ae G H UK

Answer not known
en Ggflwueidane

(E)

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

an independent set?

&G Qamhissiiul(perer GpPlubseaier samhisaicd ergl QU CraTH6T LSS

QummSE FTTleOr SemTD.

(A {(1,0,0),(@1,1,0),oO,1,0)
) {1,0,1),(@0,1,0),(1,1,0)y
(E) Answer not known

e Qsflwalcrena

83

B) 11,1, 1),(1,1,0),(©,0, 1)}
D) {1, 0,1),(1,1,0), (©0,-1, 1)}
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172. A subgroup of a group G is a normal subgroup if G 1is
am Gob G -6t goargowrag Que Hlow ol @ob aale G ereaug

(A) anormal group (B) a cyclic group
@ Quedtlow Gow R FPHGD
(C) an abelian group (D) a non-abelian group

e uflbrHn Gow (Fblud @e) e@m UflbrHn Gow Gdeae

(E) Answer not known
alenL Gsflwalerenaw

173. Choose incorrect statement from the following
saiprer smpean Csiey CFuis.

(A) (Z,,®) is an abelian group
(Z,,®) emn uflvrpy G (FQAuD EGeLd)
B) (Z,,0)1s an abelian group

(Z,,,0) e uflvrbhy Geb (FELD Geab)
(O) (Q+,-) is an abelian group

(Q+,-) e LMbrHo G (UM @)
D) (@) is an abelian group

(Q*,) @@ uflbrhn G (Fud @)

(E) Answer not known
e Qsflwalcrena
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174.

175.

If {v;,v5} 1s the basis of a two dimensional vector space V (R), then
what are the characteristic roots of 7T defined by 7T'(v;)=v; +v,,
T(y)=v; —vy?

{v,09} earugl V(K), eerp @muiomer Qeusl i Qeuaflufer =iiq&seaid

aafler, T(v))=v; +0y, T(Vy)=0;—Voeey ewrumssiiurr T Qe
LITGITELD CLPEMRIGET WITeneu ?

A) 2,4 (B) ++/2
(C) =£2 D) 1,2

(E) Answer not known
e Qsflwalcrena

Let F, E and L be fields such that F g’ EQL. Then which of the
following statement is not correct?
F,E L yeomnsdr Gogib Fg’EgL &G o dremenauuiled erg sflwuner snpm)
V.
(A) L 1is a vector space over E
E —ér S8 L ereruig Hevsufen Ceuefl
(B) Fis a vector space over E
E —ér BSg F eremug densulen Ceuefl
(C) Eis avector space over F
F —an 8g) E ereruig ensufen Ceuefl
(D) F'is a vector space over F'
F —an 8g) F erarug) Seavgufesr Qeuarf

(E) Answer not known
allenL Gsflwalerena
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176. If W is the subspace of R? spanned by Vi=@Q1,2,3), Vo=(0,4,-1),
then A(W) 1s

W - aemw R’ -ar ea@aefl V;=(1,2,3) wombd Vy=(0,4,-1)
< Fweupored B riu@wrermed, Lflwmerd A(W)—er wdliy

(A) x-14y+4z B) x+4y-14z

(C) -l4x+y+4z D) 4x+y-14z

(E) Answer not known
clenL Gsflwaicrenaw

177. In k3 with standard inner product defined on it, an example of an
orthogonal but not an orthonormal set is

3 —& SlLworer o QU@ ldlulflaruy i@ amd CFmE@Gss0s,
S (H&SHETD @QOONG HTD ————— Y &HLD.

A {(1,0,0)(0,1,0),(0,0,1)}

B {(1Q,0,1),(-1,2,1),(2,2,-2)}
(C) {(]-a Oa 1), (_1> 2> 0)}
D) {(@a,0,1),(@,3,0),(-1,0,-1)}

(E) Answer not known
alenL Gsflwaicrenaw
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178.

179.

Which statement is true if {u,v,w} i1s a linearly independent set of
vectors in V5 ([R)?

VoK) -, {u,v,w} eeaug Cpllwe srimderen sarbd eafled, ahs b
sflumerg) ?

(A {u+v,v+w,w+u} is linearly dependent
{fu+v,v+w,w+u} em CrNwued smiLjdmeremn serLd
(B) {2u+v,u+v,u—-v} is linearly dependent
L2u+v,u+v,u—-v} e Cellud srrydaramn seald
(©) {u+v,u—v,u—-2v+w} is linearly independent
{u+v,u—v,u—-2v+w} em CrMwud snmiaemn Gaid
(D) {u,v,u+w} is linearly dependent

{u,v,u+w} em CrNwe smideTemLL SewTLD

(E) Answer not known
e Qsflwalcrena

Identify the Schwartz’s inequality in an inner product space
2 I QupsdHludler seumiev Fwafledlenw sl

@ | (x, 2] <] ][] B) |{x, y)| =[] |¥]
©) Jx+y|<|a+]y] D) |+ =]+ 2]

(E) Answer not known
e Qsflwalcrena
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180. A unit vector which is orthogonal to (1, 3, 4) in V;(K) with standard
inner product is
Va(R) -, Srcific e &l_Qu@asaﬁ]uﬂlmqu_ (1, 3, 4) -&© Qem@EssTar G

HevFwer ———— Y GLD.
(A) (17 1’ _1) (B) (2, 2, _2)

1 1 1
e ® (5% 5)

(E) Answer not known
en Ggflwueidane

181. The Taylor’s series of f(2) _1 about z=1 1is
<
z=1g Qurmss QLuiewfar QgTii f(2) _1 —— o @LD.
4
A) (z-1D+(z-1)%+--- B) —(z-1D+(z-1)*-
©€) 1+@E-D+E-1*+-- D) 1-(z-D+(z-1)* -

(E) Answer not known
en Ggflwueideane
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182

" The Taylor’s expansion of f(z)= about the point z=-i is

2

(z+1)
z =1 erap yerefluded f(2) = G jl)z ot Qe QsrLi cffleurésid
o LR
o g gere
© g " é(_l)nﬂ %
o) 1-22,3 420,

(E) Answer not known
alenL Gsflwaierenaw

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

Z2—a
f(2) -ar saNss euwriydrefl g gimaud eafld, lim f(2) =
zZ—a
(A) oo (B) 1
€ -1 D) 0
(E) Answer not known
e Qsflwalcrena
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184. A polynomial of degree n with complex coefficients has
zeros in C.

sl Garsmsmer Oarer n-ug uonUy Csreneuwimerg)
yasflwriiseamer C & Qsmem® 2 drarg.

A n+1 B) n

) o (D) n-1

(E) Answer not known
alenL Gsflwaierenaw

185. The Taylor series expansion of f(z)=cosz about the point z =% 1S

f(2)=cosz e QLT Qgr_fer elfeurgsd ————— QarTHidsrur L Leref
z==
2
3 3
T T
=3 (=5 [=3), %)
S T ® = 3!

© —(z—”j—(zgf-- ) _(z_;fj+(2;zj3...

(E) Answer not known
adlenL Gsflwalerena
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186.

187.

1+

Evaluate J(x2 —1y)dz along the path y=x
0

1+

Y =X erarn LTengudled I(x2 —1y)dz g wH9H.
0

A —+—=i
) 6 GL

1 5.
o) —+2
©  o+el

(E) Answer not known
alenL Gsflwaicrenaw

The value of I
‘z‘zl <

|  _dz-ar wdiy

‘ z ‘:1 <
A 27
<O 1

(E) Answer not known
en Ggflwueidane

91

5 1.
B 2-=
B) 5!

1 5.
D) - -2
()6 o

B) -2xi
(D) 0
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188. Evaluate I 5 z+4 dz, where Cis |Z+1-i| =2
02 +2z+5
: z2+4
C ererug ‘Z +1- L‘ =2 eraflev, I ————dz -6 LHUDLE SIS,
2
02 +2z+5
(A) 7 (3—21) (B) 7 (3+21)
2 4
©) 7 (3-21) D) 7 (3+21)
4 2
(E) Answer not known
e Qsflwalcrena
189. 2+

The value of IZZ dz where c¢ along line x=2y with 0 2+i as
0

endpoints is

2+1

Izzdzz —, @meE ¢ eeaug 0 wHpmd 2+ yHwuaupey
0
yearuydeflsarss Camar.. Car®m x =2y
2+11 2-111
A B
(A) 3 (B) 3
© =25 D) 2-11i

(E) Answer not known
en Ggflwueidane
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190

191.

C? +4
dz . . . . ‘

j- 2+4‘6“T &I ———, Qi C GTGOTLIG ‘2—21‘:1
C<

” r
A = B ~
(A) . (B) :
© -7 D) 7i

(E) Answer not known
alenL Gsflwaicrenaw

4
Evaluate : ji
0 2+ cos@
27
do
90 -
2A0AG J‘2+cost§?

0

(A)

= gy

(©)

(E) Answer not known
clenL Gsflwaicrenaw

93

" The value of I2d_z’ where C 1s ‘z—Zi‘:l 1S

B) -

T

D) NE
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192. 23

The residue of f(z)= 2 4 at z=o0 18
2 —
3
z=o0d, f(2)= 5 G GTEED —————— U GLD.
27 -1

(A) o (B) Zero

oo Legluid
¢ -1 M) 1

-1 1

(E) Answer not known
allenL Gsflwalerena

193. The residue of cotzat z=0 1s
z =0a%6 cotz e eréad
@A 0 (B) 1
© -1 D) 2xi

(E) Answer not known
e Qsflwalcrena

194. . ze? .
Find the residue of 5 atits pole.
(z-1)
ze* . PO
3 GT GTESTEISENET |GG F(HEUMIGET &TerTa.
(z-1)
3 2
A — B) —
(A) 20 B) 2,
2e 3e
C) — D) 2
©) 3 (D) 5

(E) Answer not known
en Ggflwueidane
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195

196.

197.

" Residue of 5 at the pole z=1 1s
z°+1
zZ=1 erenm (pevara|ll Laraflude 5 ~GT GTEELD
z°+1
1 l
A —— B) =~
(A) 5 (B) 5
1 I
c) = D) ——
(€) 5 D) 5
(E) Answer not known
alenL Gsflwaicrenaw
If f(z) =zIm(z), then find f'(0)
f(2) = zIm(z) erafled, f'(0)-o srems.
@A 0 B) 1
€ -1 (D) oo
(E) Answer not known
e Qsflwalcrena
=, .2
Find lim 2%
z—-i 1—2
=, .2
. Z+z ,
Iim — -5 HTETS.
z—>-i 1—-2
A -2 (B) -1
© 1 (D) 2
(E) Answer not known
clenL Gsflwaicrenaw
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198. Which of the following is satisfied by the Cauchy-Riemann equation?
ECL o drerauareupied org Csardlev — fomer gwearuTi el Lisd Ceuidlpg 2
(A) z" for any positive integer n
SiDasg Wens (pp eraT N, 2
(B) Imaginary part of z where z=x +1y
zZ— e shumer UGS, @m@ 2 =X +1y
(C) Real part of z where z=x+1y
z—an Qo uEd, @mE 2=x+1y
(D) Zz where z=x+1y
Z @mE 2=Xx+1y

(E) Answer not known
e Qsflwalcrena

199. Evaluate the following limit using the theorems of limit is
lim (4x +iy?)
z—21
gy @eardler  orbened  euepFwedpuller  epeold  Memeupd  FmTblen

ao@a (4x +iy?)

z—21
(A 4i (B) —4i
C) 4 D) -4

(E) Answer not known
alenL Gsflwaicrenaw

200. Find the constant a so that u(x,y) = 3x%y + ax® — y> = 2y* is harmonic
1s

u(x,y) =3x2y +ax? — y3 — 22 QR Qe sy erafldd @ -er iy
A) 2 B) -2
€ 1 D) -1

(E) Answer not known
e Qsflwalcrena

419-Mathematics 96



