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COMBINED TECHNICAL SERVICES EXAMINATION

(TNTERVTEW POSTS)

COMPUTER BASED TEST

PAPER. II . MATHEMATICS (DEGREE STANDARD)

The volume of a segment of height h of a sphere of radius o is
turSJo h Lo$gLb g[Lb o go S]6r;6rn Gsnor$$ein gain@-6in 5@rs16n6q +e:rgj

2 a

J
0

<{ *,r"h-h')
(c) 'h (oh * h'\

J

(E) Answer not known
er9laor 6lplfl uer9leilorot

v#
(c) Ji o

{ *sq. units

1(C) | sq. units
I

(E) Answer not known
o9l ar r Glp lfl u o6l Oana.r

61 I!6an+hz)

p1 !pn-n21

(B) 2 tr

lo
(D) Y

7t

n0d0-ta

(E) Answer not known
o8ar L- C)prfl ue,9leuaneu

3. Find the area of the region enclosed between the curves y - ^[i and

!=x2
y = Ji LD,Dpb
seruru$lueq 6.

!=x2 ol 6D 6n6rl s €D&(g Steor-u91eU zoirerr uq5$lu9letn uIU6ou

(B) 3 sq. units
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(D) 9 sq. units



4 Evaluate llxzyd,xd.y whei:c B is the triangular area bounded by the
R

lines r =0, ! =0 and r+ .l, =.i
R creinug Jc=0, y -0, r+1/--i qtr6,, Gen@sornei: JI',LUL. go&Genon o, rjor
urJuunanncir, llx2yd,xdy etr in,!uq snain

R

(B)a
40

2

77

.]

40

(A)

d*

5

(c)

(E) Answer not know-n
a9lanr 6p rf1 u er9lebana;

f (l)f (+)=

v J;
nJz

(E) Answer not known
er9l an r- Glprfl ue61 <ilano

(A) @) 2J;

@ lr;
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6 If the given curve is a circle (*-p)2+(y-q)z =o2, then C(p,q) is the
centre of all the circles of curvature, since normal at any point on the
circle passes through the centre of the circle. Therefore the evolute of a
circle is a

6an@6euur-r 6uol6rTell g1g arL-L-rb (* - p)' +(y -q)2 = q.2 , c,ofildo, C(p, q)
creinugt ouororofl<in etanorgbg eurL-ruaafldn orou.Lronq5Lb, 6rc16r6fl6il ot uup$letn o$pu
qeiroflu9lgLb erpnf@rrDrrc oLL-r-$$dn orou$$dr orgluno Gleci:dlgrgr oorGor g1g
or r-r$$lein Jta'ln6u6nt 

- 

S156.

(A) Many points
uo qeiroflecir

(C) Two points
6rla;m@ qehofloetr

(E) Answer not known
er9l an u Glp rfl u er9l eUooo

.,(/sinsle noint
- 6)p6Dp q6n6rlr

(D) Three points
go<ing qeirafluetr

7 If In=Jcos"r dr,then cos'-l rsinr +(n-l) In-r=

In=tcosnx dx era/l,a cosn-rrsinr +(n-1) In-r-
(A) In $"1*
(C) (n -r) In-, (D) 1,,_r

(E) Answer not known
er9l or u Glp lfl u efiktuoro

If Io -Jsec"r dx,then secn-2 xtartx +(n-2) In-, -
1, = Jsec" x dx erofila sec'-2 rtanr + (n -2) In_, =

(A)

8

vnIn

(n -t) I,
Answer not known
efl or r 6p rf) u-r o9l <l>ono

(B) (n -t) In_t

(D) n In_,
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q Evaluate lsina x dx

Jsinar dr g ogu6l@.

V il,.;.*r'"9-,i,,2,]
(c) il".;.-"131*.i,,2,]

1 cos 4.rX--X+--cosZf28

* *L *+ cos 4r - sin 2r
2

fB) I/(, -a)dx

.,i[
(,, i[

(E) Answer not known
a9l an r- 6p lfl u a9l eiloro

10. The integral f (x)dx is equal to
a

J
0

I f k)a" cretnp GlgnorsuS@,

a

0

f (a - x)dx

(c) (a-x)f(x)dx

GlpnarauSL-@&1g +loone e-ehorgt.

d a

i
0

a

I
0

CI

0

0

a

(D) I(" - x) f (r)dx

(E) Answer not known
o,91anr- Glp rflu e6loar: eu

6Mathematics



11. Radius of curvature of x -a(0+ sind) and y -a(l-cosd) is
x = a(0 + sin d) Lopgo I - a(L - cos d) - ein ar ao oreu n7 rir +(5ri,

(A)

(c)

(E)

4osin
(e\
lz)

4asin0

Answer not known
er9l or r Cl g;rfl u efl cbaoo

g/n"*"(9r)
(D) 4ocosd

(B) r

(D)+
r"

12. If r is the radius of a circle, then the curvature of the circle at any point
1S

gg o.r r-L-$$leiir €rILb r craflo, or rr-$$)ein orcoereo o +(5rb.

d 1

r

(c) 2r

Answer not known
a9lorr Glp lflu or5lcireneu

13. The Temperature ? at any point (r, y, z) in space is T = 4OO xyzz. Firrd

the highest temperature at the surface of a unit sphere *2 + y2 + z2 -1.
96 qpGlorofluglein garGornqg qetrofl (r, y, z) g)b 6a:uu$loro T = 4OO xyzz . g,tr

sf or(g GsnqrLb *2 + yz + z2 -l - e;n Go$urIu6ldn ei$ouue Gleuuuporoanu-r
aain@r5lrq.

(A) 28

(c) 82

(E) Answer not known
o6loru Glpflue$looro

Mathematics
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(E)

s/,,
(D) 35

7



14. p-r-equationofr=o(1 -cosg) is p2 -
r - a(l - cos 0) -dr p - r e Loetnun@ p2 -

(A)

d
r

2a
(B) f1'2a

@*

(B) cos

(D) o" sin

+(5lb.

.tfaJc+b+n
2

r"
2a

Answer not known
or9oo r- Glp rflu.l o9leircneu

15. The radius of curvature of the curve !=et at the point where it crosses
the y-axis is
y = ex 6tdrrp or6)6Tr6u 6D I / st&oreri; suBqgLb 6t.56ar a.rororal grJLb.

(A) 2 (B) J'
., 15'91 zJz @ ;,t2

(E) Answer not known
o$ eo r- Glg rflu or9lebora;

16. Find the zth derivative of cos(o* + 6)

cos (or + b) u9ti'r z-otgt ororo665(r@6u 6nains.

(E)

d ax +b+nL
2

na cos

(C) (-1)n o" cos

Answer not known
e6leor- Clp lflu..l a9leLoreu

-1to5,+b+n-
2

-?t
clrc + b + n-,

(E)

8Mathematics



17.

18. If rz * tan-1

(A)

(c)

then

oaflcl, r9lpg

If f - (t - Zxy + y\+, then the value of *! - y
ctL

f -(r-2xy+ y\; *afto, r{-r{* ,5,.,u =' dx "Ey

d ,'r' (B) v2f2

(c) yfz (o) y3f2

(E) Answer not known
sr9l or r- 6prfl ueSl ei:oro

{i"
dy

x3+y3
x-y

u - tan-r

(E)

v +y 3

tc-y

du du,-+ v- = coszuE* "dy

du dux-+\)-=slnzdx "0y

<{.*+tfr-sinzu
du du(Dl x- + v-=coszdr "dy

Answer not known
oflcor Clprfluofkiloro

9 Mathematics
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19. The point of inflexion of the curve ! = Jxz - 2r3 is

I = 3x2 - 2x3 r;rgl.o ararrorogltin euororal qeirofl

(A) (; _,

(c) ii ;)
(E) Answer not known

e6lor r- 6prfl u er9l ooro

*,[;'i)
q;;)

(B) ;"+

(B) -5 y
(D) -6 y

+orb.

(5 6r.oLon5 L6h6ngt.

20. Find the first derivative ofthe function y -\F
y =1F G)eu-Lcbunr-qein gopeb ororeuS@ q(5Lb

<{
(c) 3t

2

.)
(D\ 1x

c

Answer not known
o91 or r 6p lfl u erfl a;oreu

If Vis the volume enclosed by a closed surface S and F -xi +2yj +Szh.
Then jF.rt.dS is equal to

s

V odnugr BO glqur GLogurJuq S LopELb F -xi+Zyj+3zi gdluo:ppncir

(grLUUL r- Glpng$l. .9leO iF. ndS aeinug

,-r
.')

1
3

(E)

2t.

s

(A) 5V

1Yf av
(E) Answer not known

er9anr Glp f1u:er9 cllcrra.>

Mathematics 10



22. The volume of a solid bounded by the surface x-O,y-O,x+y+z-1,
z-0 is

x=0, y -O, x+ y+z -l D,Dgrb z -0 qdluorppncir @puuLL earr$pein
Gle nehenorq

(A) 6

+oLb

VL
(c)

(E)

1

Answer not known
a9l or L- 6prfl u or9l o oro

(D) 0

(B) 14

(D) 42

oa Evaluate the integral l{(r + idx + (2x - z)dy + (y + z)dz} where C is the
C

boundary of the triangle with vertices (2,0,0), (0, 3,0) and (0,0, 6)

using Stoke's theorem.

C

OaCg C creinuS (2,0,0), (0,3,0) LopguLl (0,0,6) 6r6inp (9D6D6r5oror Glsnauru
g:riGancrrgpcin dryLbq +(gLb.

€
(c)

(E)

2t
I

Answer not known
er9l oru Qprfl u-re$l cuaro

Mathematics
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24. Using Gauss divergence theorem, the value of jjf- ri.dS, where
s

F -Qx+32)i -(xz+y)j +(y2 +22)E and S is the surface of the sphere
having centre (3, -1, 2) and Radius 3

f -- (2x + }z)i - (rz + y) j + (yz + 2z)E croflci sneiua6leiir unoeq cpbpbel,p

uu<inu@gp, llF .AaS -a, o6uq 6AO S crebru5t 6DrDurrb

s
(3, -1, 2) 6uo6rru[uurT(g6, +'rti, 3-Lb reor-u.r Gsnor$pein L]puu[uq +(glb.v 7O8 tt

5OO r
Answer not known
a9lor r- 6lp rfl u: er9lcuorar

E

0

Answer not known
a9lorr 6p /flu: eflcbora:

(B) 100 z
(D) x

(B) nr
(D) 1tr

25. Using Gauss divergence theorem, the value of

l!0"dlaz+zxdzdx+xyd,yd,x) where S :x2 + y2 +22 -4 is

(c)

(E)

s

s

S cretnug xz + y2 + z2 = 4 r;rafil,io 6n6iu unur6q Gppppparor uureinu@$$lorncir

l[ Oz dy az + zx dz dx + xy dy dx)-<in Lopuq

d
(A)

(E)

Mathematics t2



26. Using Fourier Integral Transformation, the value of f (x) 1t

lf @)cossxdx - e-'
0

I f @)cossxdx = e-s eraflar, J.Gunlflu:rfletn e-OronDpb uu.leinu@g$lorna, f (x)-
0

27. Fourier cosine transform of e-* is
e-* -dn J.gltlu ri Glonane6in e-(DLDrEprb

(A) r-+)\l-x')

ViG?)
(E) Answer not known

o9l or u Clprfl uerfl ei.loro

$F"(*)
(c) E(*)
(E) Answer not known

eflorr 6prfl uer9kloro

*'('l?)
,',i(*)

+c5rb

*' ,E(?ir)

'' P'(';a)

Mathematics
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28' 
rc r"$-*\-##*,then.( bu*l

r"p J'
G d'+s'

oafld { {xe-*} *,xugt

IS

-ax )
a

J' s-2 J'(B)
2 2a s a(A)

G 1o2 +s212

J, 2asv G 1a2 + s212

(E) Answer not known
or0er: r 6prfluaicboro

29. Fourier transforms F[ei* y 1xy1 -
J.glflu:ri e-(DrDnEp6 F lei* S 1x11 -

d16*o1
(C) "i* F1s1

(E) Answer not known
o9l or r- 6gffl u er9l ei:oro

30. tf r" [/(r)] - r(s) then r'[/'(r)]=
F"[f(x)l= F(s) oorio F[/'(r)] =
(A) isr'(s)

(C) isF'(s)

(E) Answer not known
er9lenr Gpli uo9leUoro

G @2 + sz)z

J, 2a(D) 1; 1a2 + s212

(B) F(s-o)

(D) etu F(a)

+(51D.

d.'o<'>
(D) -isF'(s)

Mathematics 14



31. If O - tca + ys + z3 -\xyz, then the value of Y xY Q at the point (1,2,3) is

Q=x3 +yB +zs -Bryz crdt<;0, (1,2,3) errinp qehoflugd VxV/-ar o$r:q

(A) 4 (B) 3
(c) , g/o
(E) Answer not known

e6lorr 6prfludleboro

32. diu(uxu) , where diu(uxu) is the divergence of axu
uxu -dlt o0rflor1 odirug diu(uxu) erafla div(uxu) -
(A) u.curlu+v.curlu (B) u.curlv-u.curlu

,{ r.curlu-u.curlu (D) diu u+diu u

Answer not known
o9loru Glplfl uefleUano

33. If i is the position vector of the point (x, y, z) with respect to the origin,

then V(r") -
gporu.:u Glungpgt (x, y, z) odnp qeiraflu9ltin $toro 61ertr-rJnorg i eraflo,

V(rn) =- g,gLir

(E)

4{ nr" 'r

Answer not known
491 or r Glp lfl u o9l ciloro

(B) nr"-lf
(D) 0(c)

(E)

'rT,

Mathematics
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34. Find curl of F - (2xy + 2yz)i + (x2 + 2xz)j + Qxy + 2)E .

p -(2xy+2yz)i +(x2 +2x)j +(2xy+2)E-a &p6u 5rT6in5.

</
(c)

(E)

0

2+tc

Answer not known
or9l an r 61p lfl u e$ cllaoo

7T

Answer not known
oi orr- Clp ri u erfleleoeu

(B) 2x+y

(D) y+22

35. Given d is a constant vector and f - xi + yj + zk then V(d .i) is

@.cq d creinugt Lonpn Glarri;rn opgLb I - *i * yj + zE erofila V(d.i) crd'rugl

(A) ldllil (B) i
(D)

(E) Answer not known
ar9lorr- Clp rfl u: ei5leboro

36. The value of 'bn' in the Fourier series expansion of the function

/ (r) = r sin r defined in (-r , r) is

f (x) = xsinx 6r6irrp snftL] (-lt, n) at erlorrJurgl6suuuno, et$p enftLEl6tn J"gfiluft

{9/ a

Glpnrrfleu b, -etn Lo$luq

(A) 1

(c)

(E)

g(grb.

(B) 2

{t,

Mathematics 16
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Jr.

38.

ln the Fourier series of f k\={L+r ' 0 <x<E 
the value of the

[-1+r, -r<r<0'
Fourier constant 'o, ' =

f(x)-
l+x,0<x<n
-l+x.,-n<x<0

oeingr onrtq619rf)u: J.gflurt 6lpnr-lflcb, .'. glflu lflein 6loqg

g/o p)T

Or, -eiir opuq

(A)
2

n7t
(B)a

uf

@)+

(E) Answer not known
o9leor Clprfluc6looro

The co-efficient oo in the Fourier series of /(r) =
x ,0<x <z
2n-x,n<x<2tt IS

f(x)-
x ,O<x<n
2tr-x,tt<x<2tc

+(5lb.

-dn .'.glflu.r ft Glpnurfleb (g66r6rb a.o +@rgi

(B) ;{{ 1T

lf
4

(c)

(E) Answer not known
or91 eo r 61p rfl u.l o9l ci,roro

Mathematics
[Turn over
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39. tf f(x) -

$aqs /(r) =

-rc+1,-n<x<O
x+l , o<x<tt , then find the Fourier constant bn is

oaflo, "'.grflut Glsqg br-dn o$rq

(B) tt +lE

-lt+l
Answer not known
o91 or r- Clp /tl uor9l ei:oro

-x+1,-lt<x<0
x+7. , O<x<tt

(A)

(c)

(E)

gfo

VT

40. The constant term ofthe Fourier series for the function f(x)-xz in
(-r, tr) is
(-t,t) odngr Soru6oolflugld, /(r) =x2 crdnp J.glflu:ri Gpnurt enrt6ldn onprn
e 0t tlqldn rDduq

4ttz @+(A)

(E)

(c)

I

E2

3

Answer not known
er9l or u Gp lfl u: c$l oorar

Mathematics 18



42. The correlation is perfect and positive when the value of r =
r 6in LDSIL]L{ ereingi reirorGlun11ggl, el-OpoI1 (gD(r 6D rD ur r6rgl LoOg rb
G m fleo rur narsr .

(A) 0

(c)

(E)

(D) <1

If x-4y+5 and y-l*+4 aretheregressionlinesof r on y andyonr
8

respectively t}ren y =? (y -coruelation coefficient)
1

x -4!+ 5 LoEqr Lb j=1x *4 o6nuew grorgrGu y -uqdn r-6gt *@dn 6lpnrnq"8
or.oeinunr-@6 Ge n@ opgr Lb .t -ugldn r-8g y Glpnuriq eoeinunr@d; Gon@ crafk;r 7 -
(/ - g.Grpq qqaicroLb)

(A) ; vi
(c) 2 (D "1,
(E) Answer not known

o9loru C1prfl uor9eboro

$
Answer not known
o,51 or r Gp rfl u.l efl cueneu

43. If r is the correlation co-efficient which of the following is true?
r cr6inugl eLO,D6q Glsqg erafleb Eeinorlporororpg6ir 619l Lain6DLD ?

(A) (B) 0<r<1
(D) -1<r<1v -1<r<0

-1<r<1
Answer not known
or9lorl 6prfl uo9lciloro

(E)

Mathematics
[Turn over

l9

41.



44. Calculate the coefficient of correlation between r and y for the following
data.

xl34 5 7 810
y26810 14 1620

r LoEgrb y 6sn66r @r-Op6.l 6ora$$lorar 6Bri;oalnrarpp!<in qgooLb Gluge.

x734 5 7 810
y26810 14 1620

(A)

(c)

(E)

-0.5

-1
Answer not known
erflot G)prflue6l<ileoo

(B) 0.5

glr

45' rr P (A)= 
*, 

.,r, = f ,"a P (Av B)= }}, rua r
P(A) -*, o,u, =i,rr" P(Av B)=]j ..n", r

(A\
t;l
/a\
IaJ-a ""*"'

(A)

(c)

Answer not known
o9l en u Glp lfl u-r o91 cilao o

1

i
q
4

(B) I
3

(E)

Mathematics 20
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46. A and B toss a fair coin alternately with the understanding that the first
who obtain the heads wins. If A starts, what is his chance of winning?

@pdl6ir porar Gluguorrt 6larp$l Glugdlpnn erdngr qlflpgrdn A oggrn B on$l onSl

e(D GD6Dpur nor pnarru$op aain@61<ingloni. A Glpnrnirdlorndr, eror rt Glorp$l
Gugorppa, neur ornuruq oeineur ?

(A)

(c) (D) 
1

Answer not known
o9l an r-- Glp lfl u: efl <iroro

47. If A and B are two events with A 
^ 

B - 0, therL

A opgrLb B 0<O $f"Dqoetr LoggLb AoB -Q crefla,

(A) P(A)< P(B)
P(A) < P(B)

(B) P(B)<P(A)
P(B)<P(A)

D

,

1
2

v?

(E)

d

+6b

P(A)<P(B) where B is the complement of B
P(A) < P(E), B crtinug B -dn $lrrur9l

P(A)<P(E) where A and B are the complement of A and B,
respectively
P(A)<P(B) OaO A Lopgrb Baen A LDDgLb B6inprrurgle<*r, grorgrGu.r

Answer not known
er9l anu 6lp rf) u afl ciloro

Mathematics
[Turn over

(D)

(E)
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48. A distribution is said to be skewed if
gqg u rlareb Ganrlu ulolcil 6rdng .9errp&suu@Lonu9etn, gr6lO

(A) Mean = Median = Mode 1{*"^n* Median * Mode
eqn+lfl =$cor-peno = grs@ - erTnefl * @or r_$)oro * gosGt

(C) Mean = Median (D) Median = Mode
e7n+lfl = Starr-poro $ crr r-$leoeu = g:c@

(E) Answer not known
er91 or L- G1p lfl u ofl cboro

49.

5

If two dice are thrown, what is the probability that the sum is greater
than 8?

6 flor@ u56DLB snusenor rgr-rq erq@tbGungi, oainaaffeirr a.,rreb 8 g aglr
er$e onc Sguupponor po5!psa1 oeinor z

(A) g 13)J16 '-', 15

<{ (D) a'16
(E)

18

Answer not known
a9oru 6p /flu: a5lcilcno

Mathematics 22



50' 
For any three events A, B a.,d , , ,(@P).r((4fr)=

urGpejo eeine paBequ c;n A, B,C ,-. '[*;a).r(1$")=g,(A *,"[:)
(c) ,(*) ,, .[#)
(E) Answer not known

or9l ao r 61p rfl u ofl eloeu

51. The independent random variables X and y have distribution N(+s,z)
and N(44, 1.5) respectively. What is the probability that randomly
chosen values of Xand Ydifference by 1.b or more?
X opg: tb Y ereinu51 eoo.:nuruq +nrJn Lonpleeir goangrGu_r lf(+f,Z) roBg rl
N(44, 1.5)-Ee 6onain@chorg. X LoSgLb Y soarnuruune Gprt$G1p@ri6uuLl
opuqueh 1.s Jl6b6ugl etppqg GLopuu@ GcL:gu@orppsnor $leBps6q 6r6i,r6r ?

(A) 0.7e45 4{o.sto+
(c) 0.e475 (D) 0.4975

(E) Answer not known
er9lorL- 619 rfl u: or9leboro

Mathernatics
[Turn over
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of its
mean, variance and third order
unuaunein u rlar cSlein e6rl n[6iu uJ LD116'r u ai.nl.] 6r6inugi erJnerfl, er91o6s orft&e +rJnerfl,

3 org ar lflane qdlu anor gqgLb

(B)

equality and central moment
annu arlo615u Glug6srb Lopg tb +LoLonarorar

inequality and moments
Cl urn6sri Lorhmrtb sLodfl 6Sl

greater and central moments

or Lo ur e6l ar&1g u Gl u 1g6a Lb opg Lb er$ls Lo norgr

lesser and central tendency
orLouu Gu nri;6 rDEg rb (g@par n6rgl

Answer not known
er9l or r 6prfl u er9l arorar

(c)

(D)

53. The special continuous distribution is a uniform distribution is also
called as
flpuq Glpnrri u[6u6b e(D Srynem uryoro sipolor

<{

v

(E)

(C) PoissonDistribution
u nur+nein u ryor ei.l

(E) Answer not known
erflor G)pfi u.ler9loeno

6r6r6q Lb 916o gri;66Dnlb

(D) Normal Distribution
$uro (GprianLou) u [or6i)

RectangularDistribution (B) BinomialDistribution
Gleeiraro uryoro nlgguqu uryoteit

Mathematics 24

52. The interesting property of Poisson distribution is the



54. Let X -U(a,b), then the standard deviation is
X - U (a, b) oeflctu, X-<ir $)urergleud;sLb

(A)

+gLb.

(b - a)2 Y#
(c) (D)

o)1'5

(b - a)2-E-
(E)

t2

Answer not known
o9loru Glp rflu erfleba"reu

55. Mean deviation about mean of uniform distribution is
Cqnar u rTor erSlein erynefleou.-r 6ung$51 erynerfl orglarterj>

(A) + @) el!4'-',4

+oLb.

\yfT

B(p eLori$ynar u56DL 600 pL6D6u L(DlL_uu@6lpgr. eo erSl1g$gl 12o pl_@6u
o 6lanruupponen $)oBpso9ldn Sgp eu rTOo.riu so;,nr6r O +

-d;i @ :4

a-b(c)

(E)

4

Answer not known
or9l or r G1p lfl u or9l ctuoro

56. A symmetric die is thrown 600 times. Find the rower bound. for the
probability ofgetting 80 to 120 sixes

(c)

(E)

2

15

Answer not known
er9l ar r 6lp lfl u a9l <loro

Mathematics
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57 . The conditional probability function of X given Y is
Y 6)on@&suuuL-no X etir @uppomr 6l"Dp""l 

- 

gigr-b.

, P,, ,o, P*jv* (B)4

(c)

(E)

(D) P, lPrxP*

Answer not known
a$eor Clprf)uer9looro

58.

PrxP,

Let M*(t)-l O. the moment generating function of a random1-t
variable X. Then its rth moment about origin is

MrQ)=1| .*r, X ereitrp eLoounu:uq Lon$lugletn $quq$$paAer 9615& +nrtq

oeine. g$loru u G'lu ng$gr r-orp Glulgd;ab 6lpnoru

ct)r $rr
+(5lD.

(c)

(E)

1

rt

Answer not known
er9l or r Glp rf1 u efl oaro

@) (r-r)r
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2
59. Find the expectation of a random variable with p.d.f., /(r) =

x>l
3C

0 , r<1
I
a, x>t
x.@O etoarnuruq Lon$l L6D LIII p.d.f., f (")= oraflcl gp6in

0 , x<l
o$lriunrt6euu@Lb o$luq creinor r

(A) 0 (B) 1

(D) 32

Answer not known
o91 or r Glp rfl u er9l ctuoro

60. Let X, and X, be distribution with p.d.f's fi and f2 and characteristic
functions Q, and Q2.

Xr Lo.ogrb X2 6rglr.b @O urlorc oofleiir 6l"t!g""1 etLfip$ enrrqeeir

ft.bg1,,bfz opgLb Slpurguc q enriqseir A ,pg,i, fu c,eins.

(1) f, and f, are equai

f1 ,rpgt.i f2 e.rb
(2) fu and Q2 are equal

d, LorbmrLb 4, emlb

Then which of line following is true?
r9 einor lrSor orotglt cil 6rqj Lain6o to ?

(A) (1) =(2) but (2) ;a (1)

4y
(E)

v (1) =(2) +arno (2) + (t)

(1) =(2) and (2) = (1)

(1) =(2) LogsrLl (2) = (1)

Answer not known
a0 an L- Clp lfl u o9l areoo

(B) (2) =(1) but (1) + (2)

(2) +(1) semneir (1) + (2)

(D) (1) + (2) and (2) + (r)
(t) + (2) LopsLr (2) e (1)

(E)
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61. The distance between the point of projection and the point where the
particle strikes the horizontal plane is called
crflpnor$$!6b elip6br orglGu Geri;glLb 6rGp@]GlLDn19 p6rrp6rp erpiGlrnlgeir unenp
ep$*15Ll qfioflBqgLb $arrGurqehor 6lpnoreuoq +lrEp p6n$6l6b crSl Glrn6afleir

eroruu@tb.

(A) Time of flight
up&(glj) 6n61)lj)

(C) Trajector
cl$l Clu nqSeir u narp

(E) Answer not known
er9 or r 61prfl u er9l cbaro

62. For a projectile on an inclined plane inclinedbv f ,

is the on the inclined plane.

crlSlGlungeir B Gsnmrrjl enurpp +nurporgpcU, porg$larr r-69r

6T6TU5I craruu@rjl.

{e/*:t*
(D) Angle of projection

GsnomLb e;$lGo nourLb

2u2 sin(a - f)cosa
g"o"2 B

2u2 sin(a - f)cosa
gcos2 B

v range
gJIItb

height
e-u.r rJLb

Answer not known
a9l or r Glp lfl u a9lcilon o

(B) time of flight
upri;gLb GprlLb

(D) maximum height
el$e ure lu ryrir

(c)

(E)
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63. when two spheres of equal masses m collide directry, the velocities of the
spheres are inter changed if
. 

^rp^61-p 
Glelaiml @l"rrO Gsnorrrlseir Gprlrluns GongLb Gun5t,

orcofl c Gs nor ra safl oin $l coeGororaroeir gein grriGl s netngr g.,l Lo nfir,i:

(A) e<t (B) e>1

V "=, (D) e=o
(E) Answer not known

o9lorr 6plflua9lciloro

64. A particle is projected in a point from level ground with a velocity
84 m/sec at the angle of 30'. Find the horizontal range
3(D gjs6nn@rgl eLopor$$1ci.r 96 qehoflu9erslqg$g, egarnqri;1g e+ r-6rrf creingrLb $lane
Gouo$Gpn@ 30' Guncrmg$lO o$luluu@6lpgr. dlalrrorr o:Sriore snainsv
(c)

(E)

a20"ft m

320.,p m

(B) rzo.tl m

(D) 620$ m

Answer not known
er9lar r Glg rflu orflebaneu

z 6161 penp Glsnainr upg, eu.lal $laoeu u9leil zciror r 616l $leop Ge nainr u I6sl6fi LiAr
Gnnn-urno Gonsrdlm pnr;,og$p1g geir

65. A ball of mass 2 Kg impinges directly on a ball of mass 1 Kg which is at
rest. If the velocity of the former before impact be equal to the velocity of
the latter after impact, then the coefficient ofrestitution is

cl
Lglpg Gleineur$etir $) ors6dlrirrs& sLoL-0 neneG

+(5Lb

GDE6DpuSl 6tn $arreGarabe S1ggpneb, r-8rdl& lgons
pnri;sg$lpqOl
t-0

Mathematics
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(A)

(c)

(E) Answer not known
o,91 eor Glplfl uo9 cileoo

11

;

2

4y2

(D) +
"12

29



66. The time of flight of projectile is
oflGl u ngofl ein upd;qgLb Gprlb oeinugr

d d.
:zusrlr

c

(C) u2 sin29
ob

(E) Answer not known
a9lenr Glprfl u:o6loaro

(A) s - ctawv/

(c)

(E)

+ob.

(B) 2ucosg
(t
6

(D) usinZ%
ctb

67. The Cartesian equation ofthe catenary
eradleSl u$$lein snrirrqdl uein +Loeinu n@

.{' = c cos,(,

r=clog(secr +tanty) (D) t -wy
Answer not known
er9l or r G1p ltl u ofl ci:al o

68. The centre of gravity of circular lamina is
eur-r g @d;6lein r+rtuq arourjr creinugl

(B

(D

(A)
(2ot^na
t_
[3a

2ocota. 
O)3a)0 )

)
.^. -e ( 2asina -\{7 [ * ''.J

(E) Answer not known
or9 or r Glp rfl u ofl cil oro

2acosa -)
B" 'u)
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69. The path of a point which possesses two constant velocity u and u, where
u is in a fixed direction and u is perpendicular to the radius op draw
from a fixed point O is a
0,lalno $'leoeuu nan $eoeGorerreanor Glsnainu g1q q eirafl ugl<in uff,tp u rDEgj rb u,
6trg u g1g poreuu:nar $loreu9el L6ir6ngl LoEgLb u gqq $leoounar qotrafl O_rn

$gpgr orarquuurr .2b76 OP *g Glerr15$pns p_6ir6ngl creirug g1g

(A) parabola (B) circle
u rlateoorut Lb olLlrbv conlc
erlbll 6u 6D6fr6q

Answer not known
a,9lenu Glp lflu-: o9lcireoeu

0.3211 Kg mz

0.0211 Kg m2

Answer not known
erflaor Glg flu-r oi el al eu

(D) ellipse
$eirarL-i-rb

(B) 0.1211Kg mz

(D) 0.4211Kg mz

(E)

70. A hollow steel sphere has its inner and outer radii 5 cm and 12 cm
respectively. calculate its moment of inertia about a diameter. Density
of steel is 7.8 x 103 Kg m-3
96 zeirofL-pgr o.'.qg Gonorg$ldr zeirqp opprn Gorofluqp qrlraoeir 6geopGu,
5 cm ioggLl 12 cm crcoflcil erglL-r--goop Glungggr erpein $'loroLop 6lOuqp6petr
saarri;61@s. $rag cr;6 clllfip$ 7.8 x 10a Kg m-a

<*f
(c)

(E)
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77. Two forces of equal magnitude act on a particle inclined at an angle 'd'.
If one of them is halved, the angle between the other and the original
resultant is bisected by the new resultant, then d is
'0' er<hp Gsnarr$arp 6rp u Opgltb &tDtorr66r ulgcnio G)anainu S19er9lor+ueh 91g
goofl etn rfg 6leuc[u @6kinpar.
.ararggeh Ad'Tdld'r ulyano un$lunqgrn Gun5t 6rpu@6l6ttrp q$)u Glpnqguq o6lore,

(ppopur Glpnlguq orfleoeriqgLb LopGlgrng erflan+&qgLb @enru9cunor Gsnaur$arrp $6
eo al.$l@ Ll craflel 9-er9lein o$luq snain.

(A) 60" drrr"
(c) 240" (D) 300'

(E) Answer not known
cr9lorr Glg lflu oflebooa.r

72. If the central force varies as the distance from a fixed point. Then the
equation of orbit is
oDoui er9leDsu n6rgl e(E $lcoounor q etrofl u9leSlqg$gl reiror Clpneoeueneuu 6lung$gt
ongu@LonorneU, r-91p6 e,Sgu un anpu9leiir +Loeinrn@ 

- 

€15b.

.p/w'+bx2 =!
(D) ay +bx -l

(A) axz +by2 -g
(C) @c tby -l
(E) Answer not known

e9orr 6plfluor9lebaro
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ID. A particle P which is subject to a force which acts always along the line
joining P and o under a central force. The path traced by the particle is
called

919 geeir P 96
$leooorilqb Gon

g,9lorerig Lr-uLLgl, 6tgt e(E_orLour orglaoeugl6trr Ep P LopgLl O g
r_rgeU ouGu ngtb 61+ueUu@6lpg. gj56iT gtorb - 

oainL_$l"ulur r_i
creing ereop6euu@61p5l.

central orbit
eoLout +pgl unorp

(C) attractive force
oor ri&61 or5lore

(E) Answer not known
o,9l or r G)p rf) u efl eUano

74. A horizontal shelf moves vertically with simple harmonic motion of
period 1 sec. what is the greatest amplitude that the shelf can have so
that objects resting on it never leave it?
gqy 6lenuo* gr6uonflun66rgl r erglennrqugl6in aoflu g$$lareor nor S uri;a$g r_ein
G*nilgEpns fog,b. spgfiT _Glunlgehoch er-$i,0i6l Glarafr"Gupnporng
axeuLo nr1lullci.r Slgri;e6a-.rqu u6lsuClurflu eloreu erS&+ ereinor t

6

.r/
tlIT6D5

(A)

(c)

(E)

{y#

(B) central force
eD Lo u-l or9leos

(D) repulsive force
pcirqg aflar+

2tr2

d

3ttz

Answer not known
o,9l a"r r Glp rfl u or9l cfu oro

(D) +T.

Mathematics
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75. If A and B are two moving points with velocities u and u inclined to each

other at an angle a , then the relative velocity A with respect to B is
A opgLb B oeinu5l gqg Ganar$$lrtu u LoEglb u geingi6Glsnetng onur$$lgr;6rn $ooe
Gorsrirsoror& Glsnabu 0 rlaftr@ pogrn qciroflscir oeiirgl neb, B vuior Gpnrnqenru,
A etn guSL-@ Gcuurb

u+u -2uu cosa u2 +u2 -2uu cosa

u2 -u2 + 2uu cosa (D) u2 +u' +zuu cosrz

Answer not known
a$lorr Clp rfl u ar5lelor eu

76. A particle is moving in a straight line and its velocity at a distance r
from the origin is K o2 -x2 and the acceleration is - Kzx. Then what
is the nature of this motion?
eO g56h g19 GprtGonr-rq6b psrTdlpg Loggrn g$lu9leSl(gpgt r Glpnoroor9<il etpein

(A)

(c)

(E)

$anrGousLb K
geinglrout nargt

a2 -x2 rD,Dg:Lb etpdn go@ri;oLb - Kzx , $uri;sg$lein

(A)

(B)

<r
(D)

(E)

Newton's law of motion

$l gruofl ein Sl uLri;o er9l$l

Rectilinear motion
GpriGen@ euu @uri;erj>

Simple harmonic motion
crofl u @coeu9 u&sLb

Kinetic motion

Suri;s $uBoLb
Answer not known
orflanr Clp lflu or9lc;beoat
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77. A particle moves in a straight line such that its acceleration is always
directed towards a fixed point in the line and is proportional to the
distance ofthe particle from the fixed point execute 

- 

motion
f(E . +rrooflet'r go@d;oLb 

^ 1lrp,i, Su6suuneopugeb AOGpnd;61qrb, +luqeiraflu9le6llg$gr epdn @ruGtuurnECl
elooLoqLonu9letn et$51sofloln @uri;srb craruu@Lb

<r
(c)

Simple harmonic
crafl u @eoe u9lud;e Lb

Newton's motion
$lgr-raflein $turi;sLb

20

40

Answer not known
or9)eor 6plfl uor9l c;boro

(B) Rectilinear
GpirGsn@ aru.r

(D) Non harmonic
$eoeu9lu:6e rn $tciro npgr

parouneur qehoflaru.r
6ra G m nar9ldls&dleur Lir

Mathematics
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(E) Answer not known
ofl en r 6p rf) u'l efl eUaro

78. The displacement r of a particle moving along a straight line is given by
X-Acosnt+Bsinnt, when A,B,n.are constants. Given motion is
simple harmonic if A-3, B=4, n=4, find its maximum acceleration
qO GpriGsnr+cir pEOLb gO graofletr SruGluuftedl r +@rgl
X-Acosnt+Bsinnt gctu Glan@ri;ouu@6pg1, $rartg A, B,n Lon$lo5lecir

Glon@d;auurr @ud;srb crofl eo Lo ur nor @oroar nqgri A-3, B-4, n-4 qrdta,
sgeiir gSlouio g:@ri;o3iorp6 e aturr$luo4 Lb

(A)

(c)

(E)

19/ao
(D) 10
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79. A boat capable of moving in still water with a speed of 10 Km.ph.,
crosses a river, 2 km broad, flowing with a speed of 6 Km.ph. Find the
time of crossing by the shortest route in minutes
Looofl;1g ro 6l.r-8 Goro$$leir porounor $ltk$ psgrn $gr<in Glonouu eO ul(g.
Loorf[;1q o 6].r-8. Gouo$po unqrjr Lolg rb z dlGeun u8rrri +qso1gr6ir6n +E6Dpr;
sr&61grgt oafleu lggdlu-: u norpu9eu oL-6qgLb Gpr$orp o naine,v
(c)

(E)

15 minutes
rs p16lr-Lb

25 minutes
25 prflr_rn

Answer not known
o,9l enr 6plfl u:e$ ciorert

(B) 30 minutes
so $)161r-rn

(D) 12 minutes
rz S)duLb

(B) 2.14cnlsec
z.ra C)e. r-67o9lewnrq

(D) 4.14 cm./sec
a.ra Gle.u67e9arnrq

(B) (B, z,b)

(D) (1,0, 5)

80. A particle executes SHM of period 10 sec and amplitude 5 cm. Calculate
the maximum amplitude of velocity
g(E gl56ir 10 619166rr+ oneuLb Lo$g lb a9$s s cm L6D Lrl oiaflu Sler,+u91utd;sro ns
Cl e u <i.r u @gg 6lp g. p ar+Geu egp ein erp s L,l r-s 6sri6ne6 s o.orBdl @ s

,{

(c)

(E)

3.14 cm/sec
s.ra 6lo. r-6 7 er9lornrq

1.14 cm/sec
r. ta 6le .rf 7e$ornrg

Answer not known
ofloru 61prfl ueflcilono

(r,r, o)

(o,t,z)

81. Let TeL (]F"', R3; with r$,2): (s, z,t) and ?(8,4)= (6, b,6). Then
r(1,0)=

TeL(F-2,n\, r$,2) = (a, z,r) LopeLr ?(8, 4) - (6, b,6) oaao r(r, o)=

(A)

v
(E) Answer not known

aflarr Clp rflu or9lcbanar
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82. An element TeA(u) is called right-invertible if there exists seA(u)
such that
TeA(u)-eX eO Lgul1 orogl GpriLonspeb oetng ereoptouuL, e16l6u Se A(u)
$lgd;a Garain@ Lb, LopgiLb

1{ rs-,
+oLb

(B) sr=1
(D) S7_o(c)

(E) Answer not known
er9iao r Glp rflu o0 e,bcneu

83. Let v be a vector space over F and r e A(u) . AI the characteristic roots
of T are in F if all the roots of the of Tover Flies in,F.
F-a'r r-691 I/gq Gour;rrt G1orafl Lofgrn TeA(u) creins. 2usl6tn creiron dgur-glueuq

U)6urEr6@b .F-cl $gee Gar ain@ onenneu F-<in r-651 7-ugl6trr
gDcurua@rb F eU @grig,Ll.

7S=0

Minimal polynomial
L6o6g uOglguunofleiir

Maximal polynomial
r-6uGurn u ei: eurmr u u nerfl ein

Answer not known
or9lor r-- Clp lfl u-: a9loeneu

v (B) Every polynomial
aebeu n uci:g1E u u netnoafleiir

(D) Some Polynomial
6leu u ebgtg u u neinoofl etn

6T6D 6D IT

Mathematics
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(c)

(E)
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84. Which one of the following set of vectors Linearly independent?

EBesainL- pooe u.:einsaflei.r ogl Gplfluo enftuEpSl ?

(A) (3,2,7) (2, 4, r) (7, -2,6)

Ly/ (1, 1, 1, 3) (1, 2, 3,4) (2,3, 4, 9)

(t,2, 4) (2, -7, 3) (0, 1, 2) (-3,7,2)

(0, -1, -2) (1, 0, -3) (2, 3, 0)

Answer not known
c$orL- 6pltlueflooro

85. If the characteristic values of a 3x3 matrix A ate 2,2,3, then the

characteristic values of A2 are

3xB erarufl A - qx dlpur5luoq qgoriroeir 2,2,3 qrafila A2 - ,* Ogrurglu<tuq

Pm6DIElS6fr +oLb

(c)

(D)

(E)

d
(c)

(E)

4I 4

111
g'4'4

Answer not known
or9larr L- Glprfl uro9looro

6y 1.1.!
223

(D) !.!.' 22 9
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86. Let vbe a vector space over a field F. rf )"eF is a characteristic root of
Te A(V) then for some urO e u

s6nlb F-6iiT dgl 7 creinugr G)cr6rn Glorofl drdsra. ).eF +*gt TeA(V)_<x
ClpuL9lu:ebq Lo$)uuna @gri;q5tonarncb u/Ggg1 Lb 6lo u*0eu-e1g

(A) uT -t (B) ).u-t
.lr/ ur=Xu (D) uT+).u

(E) Answer not known
er9lorL- G)p flu: er9lebooo
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87. Assertion [A] : A group consisting of finite number of elements is
called a finite group.

or eSlqgi$g<ir [A] : o:orrlurgtBouurr erainarflBos u9leu nen rguqaeir Glanainr gig
gqg areoryugri;suull lgqg craruu@Lb.

Reason [R] : The order of a finite group refers to the number of
elements in the non-empty finite set.

onrorrb rRl : 
:##fr*ffi#;[:#Ft#eurnorsr-une61'Jbfl:sx

(A) [A] is true but [R] is false

[A] rainon Lo q6nrcrl [R] creinug Glunur

(B) Both [A] and [R] are true and [R] is the correct explanation of [A]

[A] ,pgro [R] $rla;n@Lir e-ai*n6Do opgtr [R] ereinug [A] $ein e/fluneo
e6lor&uLb q66

(C) [A] is false, [R] is true

[A] 61unrn, [R] rcimenLo q6ti:

g/ 
"OTt 

[A] and [R] are true but [R] is not the correct explanation of

' [4] ,pg,,i, [R] 6ry'rl"O,i, Laitr6ompr6itr g66rn6b [R] creinug [A] Od, sflu.rror
or9lenri;o Lb gtebo

(E) Answer not known
o9l or r- Gl g rf) u.l o9l dloro

88. For a group (ZrA) tlne number of generator is
(2,@) ctxp qgop$lgcir6n griClsaflein oainofkheos oebremr

r{ (B) 3

(D) 1(c)

(E)

4

2

Answer not known
o6lorr Glp flu: er91<tuoro
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89. The subgroup of G which consists of the set of all elements which
commute with every other elements of G is called
G-,in e<C grawrri;1qo$petn crcbon o grruqsgLb LDOp 6r6ualn G-<in rguqeGorn@Lb
u rflLo npgl Lb Geurgl 6onainl-na;, et5 @elarng etorgiiauu@Lb

{ Centreof G

G-etr an rou..t ri:

(B) Diameter of G

G-cin or5lrr-o

(C) Edge of G

G-<in grfr:>

(D) Normaliser of some element 'o' in G

G-cx'a Gun@ 6pi$luu@56 (Pnriool

(E) Answer not kno'nrn

o9lor r 6p lfl u or9l <iroro

90. The order of the permutation (1,2, 3) (3,4,1, 5) e Su is

curfleoe onpgrb (r,z,a) (a,+,t,5) e Ss ein ar rflore

(B) 4

(D) 12

(A)

,v
(E)

3

6

Answer not known
cr9 or L- Glprfl u-r e$ r;:ota>
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91. l*t f :G-+G' be a 1-1 homomorphism. Then, Kernet of /is
f :G-+G' 96 SuGlonuqolm LDEgrb 1-1 enrtq croflei: /_ein LLc(D :

(A) G

(B)

v {e} where e is the identity of G

{el e craugt G -<in g:pGtpn(D6DLo p_guq

{e'}, where e'is the identity of G,

{e'}, e' crxugt G'-<lsr g:gGtpn(OolrD L&lul1

Answer not known
er9 or u Glp rfl u ergl cbano

(D)

G

G,

G'

(E)
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92. Here (G, *) represent a group with binary operation *. Which of the

following is not a homomorphism?
(G, *) -arug *, oeiirp n(Dguqr+ Gleu-.rorou GlungEbgr SO (gotb creino. EB rciror
a'$goaflo crgl G) eu.l C)cu nu Llor to €{6ber:

(A) 0:(2, +) -t (R, +) defined by Q(n)-2n for all n

Ot(V- +) -) (IR, +) cretnugt Q(n)-2n 6roT el6Dorpgi n-6O
cuorrTu-.tEBsu u l@eircngt

.{ O,<2, +) -+ (IR, +) defined bv Q(n)=sn for all n

Ot(V. +) -+ (IR, +) crrinugt Q(n)=e" 616r .eo6rrligl n-{5(5tb

olarrryutgt6ou uu@aficrgt

(C) Q:(2,+) -+ (IR,{o},x)defrnedbv Q@)-s" foralln

Q:(V,, +1 -+ 1n,{O}, x) 6r6i'rugl Q(n)=e" 616r el6D66I55 n-6otb
ar arrJu--rgt6ou u r@cirorgt

(D) Q:(2,+) + @.,+) definedbv Q(n)-a foralln

Q:(2, +) , (V. +) 6r6i'rugl 0(n)-0 6rat stanor$Si n-d;Otb

alorryu.lgt6su u r$lcftengt

(E) Answer not known
e6lorr Glplflua9loano

"If G is a finite group and. I1 is any subgroup of G then the order of

H divides the order of G'. This theorem is known as

G oetnug eO @r+6qgl (56D LD n66rltb, 11 cretnuS, G-<in grorarr (SctllDnsalb $6ur!lan
G etn arrflo,e6ow, H-ex orlfloreqLb erfluno eulqrigLl' OEp Gppgl$$lcin Gluun

93.

4(9LD

(A) Cayley's theorem
Glsu:c$) Gpppb

(C) Euler's theorem
$rgeurflan (Surer:fldtr) Gp.oPll,

(E) Answer not known
e9orL- 6prf1u ofleboro

.g/:ffi".""*ffffiT
(D) Fermat's theorem

Glu riLo ner9lein Gp,op,i,
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94- Let v and w be vector spaces, and ret T:v -+w be linear. If v is finite
dimensional, then choose the correct answer

Y .00," W qdlu..roro $oreurin Garafl crdrrg anar$gri; 6eneirGo.rn6, GogrLb
T:V -+W 

-u,oinugt , 
Gprfluone SigSeL_@6. V o,a,,1u.rg*e uur_r urflonerrons

6 <Opp n,ir, srfl u n6r e6l on ran ur Gp ri$6lp grteal Lb

(A) rank(7)+dim(V)- nultity (?)

plo.rrflore (?) + urflonmr,n (I4 . $gu.,l,b (T)

$)' nullity (T) +rank(?)=dim(V)

Ug.,i, (7) * prTa.rrflore (Z) = urflonerrr (Iz)
(C) nullity (I) . runk(T)_dim(V)

ggro (T) .prrorlftore (T) = uflonorb (If
(D) nullity (T) - rank(?)=dim(V)

CAr,b (T) - plarrflore (T) = urflonmrLb (V)
(E) Answer not known

er5l oru 6p ifl ui efkirorar

95. If v is a finite dimensional vector space and ly is a subspace of v thenaim(vrw)=
v crrinug @+q6ir6rr. urflLonmr6 zorr-ur 6)eu6lri GlaLofl aggtb w orinugr v-an
e-eh6lorofl 6raA6i, dim (y/ I4l)_

d ar V-dimII' @) dimV+dimlf

(c) (aimv)(aimw) ,r', dimT
' diml,V

(E) Answer not known
eflorL- 6p rfl uer9euancu
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96. Let Mr(B') be the set of all 2x2 matrices over real numbers. Then the

a0
0b la,b e -} of Mr{IR) is

M z(R) aretnugt 2x2 6l Lou-r 6r66r56ir gaflcoflein aerur rn

dimension of the subspa"" ,={[

W=[P
l.(o

(A)

(c)

(E)

0

b
I b, U. n] ur*e *Gla:oflu9l6r urflonanLb
)' )

tglz1

Answer not known
o6leou 6prfl uer9lctuoro

(D) 4

g7. If I4z is a subspace of a frnite fimensional vector space v over a field 4
then
w (;rdrugt go @+6qD| urflLonmrrb Gsnainr- $laoeujdT Gorofl v rin retrGorofl

(F qrp6o)

(A) dimA(V7)=dimV+dimW

ulfl onourrn A(l'7) -,-,61.narrLir (V) + urfl LonarrLir (W)

dimA(lIz)-tlimV-dimW

ufilronarrLb A(I4z) - r6lrnarLir (V) - u6l onaroo (W)

dimA(IV)=dimVudiml{

u lflLo nenrir A(I4z) = s6lrnerrLir (V)u ultlonmrLl (W')

dimA(IIz)=dimVndimlT

uiflonmrb A(W) = udflonmro (V)n u rfltonmrLir (IV)

v
(c)

(D)

(E) Answer not known
e6laor Glprfluo6looro
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98. If v is_ a vector space of polynomiars with inner prod.uct defined by
1

(f ,e)-lf @cG)dt.If f(t)-t ana s(t)_-t+t,thenthevalueof (/,s) i,
0

V ereinugt OO uCDgigul-.1 poreu<in GlaraflqLb et$eU arorryugrhsuur_L zr6u1g61g
1

\f , s) = I f (t) c G) d.t, f (t) -t, E(t) =t +L - a +6rnd), (/, e) _a,,El,:q
0

+o6

(A) * vz
(D) -:

6
(c) 0

(E) Answer not known
e,9l or r- 6p lfl u e0 elarcu

99. Which is a linearly ind.ependent set in V, ( IB )?

%(B) -o, a51 Gprfludu enrtlgl6i,rcDrD s@rrbz

(A) (r,o,o) (0, r, o)(r, r, o))

$ {t,z,s} (2,8,1)}

(C) (r,z,a)(a,r,s), (_ +,a,2)j
(D) (0, o, o), (2, s, a) (_r,0, e)]
(E) Answer not known

crfloru Glp lflu.l oglci:aoo
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100. Choose the correct statement.

sflurn6n a''peogr Gpri$6lp@

(A) llr+yll =llrll +llrll

llr+yll =llrll +llrll

g/ ll"4l= l"llFll

ll",ll= l"lll"ll

(c)

(t'f ='

(D) dimV<dimW'+dimW'r, where Wis any subspace of V

V ein urflLonoor a <W ein u rflro narnil +WLrx uflLonourb, W ereiatugl V ex

e-cirGlar afl

(E) Answer not known

o9lor r- Ggrflureflooro
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101. The series I
sin nr__----rS

n-
S sin zr
L , oetnp Glgnrri
n=7 n'

(A) Divergent
e6lrflqrn

4r
(E)

(c)

(D)

Uniformly convergent
gGrl Lon$l rfl une Cgo6lqLb

Answer not known
er9l or L- 6p,rf) u.l ergl cilooo

(B) Convergent
6a9lqLb

(D) Monotonic increasing
a;oGuroona er$e fiIi15tr

102. Let g 
" k) = ; n* for 0 < * < o". Then the sequence {e,k[r.

C 
" @) = i r*, 0 ( r < oo cr6ins. {g "@W, orinp Glpnuria,fl ore.

v
Does not converge on [0,"")
[0,"") -clr g15nie ngl

Converges to 0 on [0,"")
[0,"")-o, 0 ogktu g19rargLb

Converges to 1on [0,"")
[0,"")-o 1 eb gqgnr6Lb

Converges to 2 on [0,".)
[0,"")-d 2 eb ggrugLb

Answer not known
o9loru 6p l[1u orSlcb errcu

(A)

(E)
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103. A metric space in which
to be space.
gq5 GlLorfie 6oroflu9o

Cauchy sequence converges is said

ena$ Glpnun a.r ifloreeqgLb gqrlr(gLb 6r6rfl 6i)

(B) some, complete
E*,(P(9

(D) some, dense
8eu, etrrig6

€{p6D6[r

(A) every, dense
ercilon, errun$$l

Cleu ofl oebrGu nLb.

v every, complete
ercueun,90119

Answer not known
er9lor r- Clplflu er9loana.r

(E)

164. Find the limit of the sequence I zn I
ln + +^ln ) n=1

I zn Il->
ln+ q,Jn)

creingl or uLb q 6r6in6ur ?

n=7

(A) 0

g/z
(E) Answer not known

c,9lor r 6)prfl uo$oaoeu

(B) 1

(D) -
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105. If {S"n, converges to 1, then 
{S;}

f s,g {S,}i=, ggrudlorarrpg"", 
{"i}

n-1

n=1

converges to

ggnrdlararpeb 6r6in@r ?

(B) 2(A)

(c)

(E)

1

2

0

Answer not known
eflan L- 61plfl uc61 cloro

4yt t
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106. Which of the following statement is not correct?
EGp zeiror 6rpp &.pg oflu.l nalono Jxdeu ?

<{ If I a, converges, then ! lo,,l converges
n=O

n=0

n=0

n=O

n=0

n=On=0
Zo, gg egrlrad G)pnurt erafleu I l""l gO egras6b Glpnuri

(B) If ! lo"l converges, then )o, converges

(c)

n=0 z=0

If la, is a series with o,r20
n=O

I l"rl gcl ggrusa; Glpnrrt oauf)eu Zo, go glgraraeo Glpnrn

and if sn=at+a2+...+an IS

bounded then )o, converges
n=0

ion **, GlpnL-lflo or 20 GLogrLb sn=Q7+ct2+...*an @(b 6r[6qg
n=O

G)pnrriorlflore craflo )or, BO egrEi15 Glpnuri
n=O

(D) If la, is a series with o,, >0 and if s,, - a1*a2+...+@n is not

bounded, then !o, diverges
n=0

I an *ohp Glpnr-rfleu on > 0 GLoglr-b sn = dt + az + ... * dn g(b or[buEp
n=0

Glpnl-norlflane oaflrl )o,, 919 e6llflqr-b Glpnr--ri
n=O

(E) Answer not known
er9len r Glp rflu: a9la;areu
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107. If lo,, is a convergent series, then lim o
n-->6

Lan *d*ug1 g6ragdleinp Glpnrri oeofleb, lim
n-)@

4y (B) 1

(D) --(c)

(E) Answer not known
o61or r Glprfluo6cbeoo

108. ff lrl<r, then l+x2 +x+x4 +x6 +xB +x8 +.tr10 +rb +...=
jrl<r ..na, r+x2 +x+x4 +x6 +x3 +x8 +r10 +rb +... =

n

an=

0

(A) x
1-x

x
x-l

Answer not known
o6lenr-- Glp rflu: arglcirarreu

$*

109. For an infrnite series zz1 + u2 + us* ... * u n * ..., Zu n is convergent which
implies?

915 goraor9larn Glpnrri ur+ uz + u B+...+ un +... 86 Iu,r6o,5lpg 6iruuanp6
crgl 15$Ii6lp5t r

(A) Iyr"" =o ,(yl limzr-g

(c)

(E)

(c) ..uIrm -n+0 n

(D)1
x-L

(D) hm 1-o
n)- n

0

(E) Answer not known
e9arr 69 /flu argleuaoeu
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110. If ! o, converges to l, then lim o, is
n=\ n-)@

lan eru;nrgt I Gpnri;8 eO g(Etugb Glpnr--n craflo, lim o, oetrugl
n=l n-)@

{r/ (B) 
'(D) l+ (o, * or+... +o,-r)

0

I -(q+ ar+... + o,-r)

Answer not known
e61 or r Glp rfl u e61 eboro

1 1 1. If E is any subset of a metric space M , then E is
E er<fiugt M -eiot v_;,mrb, M gO Glorrfl6Glarofl, creficl E

(c)

(E)

(A) Open
6lmrhssr

Closed
(pr+r!gi

Answer not known
e,9l or r Clp lf1 u er5l cuoro

(B) Dense
errri$punorgt

(D) Empty
6lorpgrnserr6{y

(E)
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112. Let x be a metric space and Ecx.Ler E denotes the closure of .8.
Then E is the _ which contains .8.
X crdnug 61Lo ulfliGlor ofl opgr Lb E c x oetns. E crarugt .E - ein 4xorruq ooflo
.E -g Glenain4gri;gLb _ +OLb.
(A) Smallest open set

(c)

L666lg Slplbp 66rrrb

Smallest closed set
l6e$lg qgrrqu oanLb

Largest open set
r-6u61 urrn 6l mri;s serrrLb

Largest closed set
r-8uGl116 g: rqu e aurLb

Answer not known
er9lao r- Glp rflur e6leb eo eu

(D)

.,g}r

(E)

113. Aseries )
n=7

r+1
n

1S

96 Gpnrrt ) oer Sl6ri6lpgt
n=1

r+1
n

(A) Convergent
geirr$larourpp

(C) Constant
LDndl6,Sl

(E) Answer not known
er9lor I Glp lfluo0cfuora:

$/oi,re"sent- $6)tmlLlLL&t

(D) Bounded
6u f Lb qg
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]1a. Let f (x)- for

for
'# o. Th".r /(r) is
r=0

.1rSIN-
tc

0

f (.)= '* 0rrflo, f(x) arxugt
, r=0

(A)

(B)

(c)

.1rsln-
)c

0

ly/

Not continuous at 0
0 oflctu Glpnurt66l enfrq SOoror
Differentiable at 0
0 er9lar aroosorrDuJ n6[r enil]

Both continuous and differentiable at 0
0 ogicil Glpnr-rte8 Lopgr Lb ari 6)56D LD tu r6fi 6nftu116 6CU,ig,i,
Not differentiable at 0
0 er9leb o:oroooou.lnor enftq et a.ro

Answer not known
a9lan L- Glp rflu a9lcuaoo

(E)

115. Let r and y be metric spaces. Let f :r-+y be a continuous function.

Let c be a closed set in y. Then /-1(c) is set.

tr rDdoirb y GlLoufle Garoflocir crdxs. f i x ) y 91g Glpnr-rt&E rrftq ro@glb

c creinugr y-cD (pqrx smr,b craflal /-'(")-+*s, =- 66nLb.

(A) Open
6,o,op

(C) Dense
er.,iPB

(E) Answer not known
er9lor r Glprflu o6letueoo
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116. Let f :A-sB
B,

f : A --> B gg enrtq LogELb f (A)= B
enrtq oetndlGpnLb.

{f ffi#*,
(C) one to one

gdngri;Glsneing

(E) Answer not known
er9lon r- Glprflu orgleirano

be a function. If f (A)- B, we say that / maps A

craflo f erdnug A ,Sldltfpg B

717 . f is a function from A to B. A is called the of f.
f : A --> B gqg enriq oaflo A oeinug / dn +orb

domain
4llfr'.il6rb

codomain
glorarr er1rynfue Lb

Answer not known
a6l or L- Glp lfl u o,91 ooreu

(B) into
u9lein zolr

(D) not equal
eto 16leireu ng

(B) range
o5**

(D) finite
g: l+6r.16ir6ngl

v
(c)

(E)

118. If /: lft'--r[0, "") then for f(x)_ x2, y-1(+)_

/ : [t'-+[0, o") e_r_dn f (*)_ ,, crdngrneir f-r(A\ _

(A) -4 (B) 3

19f, {2,-z} (D) 4
(E) Answer not known

er9l an r_ Glprfl u: ergl euaro
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119. Let A be the set of all sequences whose elements are 0 and 1. Then set
Ais
0 ropg rb 1-g s grruqoorns Glsnemru 6pnr--rt o.r lflanss6ri 6in sffirr-b A crafleu

A +*gr €156.
(A) Finite (B) Finitely countable

(gr+6rl6ir6ngl (P+al6ir6n crainaflr$prhogl

(C) Infinitely countable .@)ztncountable
gc rqer9lOor n arainemfl r$pri,e5 v 6rain6[r goqunpgl

(E) Answer not known
efl ou Glp lfl u er9l ooror

120. Let f :A--;B be a function and yeB. Then {xeA:f(*)-v} is denoted

by
f :A-+B gg*ntq Lopgtb y€B eraflo {xeA:f(*)-y]1 oeinsarr$oop

odnp 6Sld;6lGpn6.

(A) f (y)

(c) /-'(r)
(E) Answer not known

e6lor r 6prfluer9oaoeu

Matherrratics
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121. If the unit cost rises, the economic order quantity
ereulq Cleoorl erpsrfl$pnel, rs$p Glenoirgrpo soroll
(A)

.{y
Increases
.er$lsrfl*gu>

Decreases
(golpu-lrb

Either increase or decrease
et$)elfl d;sonLb .9i6D6ugt lqanpuonLb
Neither increase nor decrease
.er$elfliheorl Lir 6+O u ng opg Lb 15orp u-rq 6 Gleru u ngr

Answer not known
er5lorl- Glplfl u a91 eboro

(c)

(D)

(E)

722. rf small orders are placed{requentry then the totar inventory cost is
(56oppp Gpaoorseir s+{i6r+ Grosorn Gung, GtLongg arTed(}uq Lo$iq
(A) Reduced

Oolpdl.Dgl

Either reduced or increased
g6t.Ddl.Dgl et6uogr .sr$sfledtgrgl

Answer not known
er9l eo r 6p rfl u-L or9 dloro

(B) Increased
sr6lsrf.l66rnsr

(D) Minimized
ClgLoLondlpgl

v
(E)
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123. In purchase model inventory control, D is annual demand in units,
Cs ordering cost and Q order size, then cost ofordering per year is
Cl n6irglp6i) Lon$lrfl eqri;6 sr@unr*rqeb, D otdrugt orlgrn$$rf eq&g Gparor,
Cg-qftrflA Gooo4, LDpgLb I .zbrilf s{6noq oaflar gain@ .Srtrri. Gleeuer.l

rsl 9a
co

(A) Ca
D

124. It a sequencing problem of 6 jobs and 3 machines A, B and C the
processing order for all the jobs through the 3 machines being the same
as B - A - C, the condition to be satisfied to get the optimal sequence is

6 Gareooseir LopgLb 3 @u$$[r's6ir A, B ,,pEb C gdluargfrein eurflar+greop
8{is6rd 3 @u$$l[aeeir goa-l Lb er6D6irgg] Garaneueg6snew Gleu6Dn&s arlfloreqLb
B-A-C GunoGo 6grrg re$p orlfleoe,rrCg 5lO"Sl €i6DLru Gorainrqu-r

$lu$paoen un5t r

(, (ts)min> (ta)max

(ir) (tc,)min> (ta)max

(iil) (za )min> (26 )max

(A) (i) only

(c)

(E)

(E)

{y

0

D

QCo

Answer not known
er91 ao r Glg rfl u or91 cloreu

(i) Lor@Lir

(i) and (ii) onty
(i) LopgLir (ii) Lor@Lt>

Answer not known
o61eo r 6p rfl u or91eb eoer-r

vE",

(B) (ii) only
(ii) Lor@Llr

(D) (i) and (iii) only
(i) LoggLl (iii) Lor@Lb
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125. Four jobs 1, 2, 3 and 4 areto be processed on each of the five machines
A, B, C, D and E in the order ABCDE. Find the optimal sequence of jobs

which takes minimum elapsed time. If no passing of jobs is permitted.

ABCDE arrflarsuglctl A, B, C, D LoppLb E g61u Apg 6u,b6[rl56rfld)
gar Gleu neinflg b 1,, 2, 3 LoSgLb 4 g61u p neinqg Gorenarseir Gleuion&suur
Gar ainfil Lb. sr6sr C]e6,b6Dr6 Gararroocir.greu,rro6l6suulno9rrneu. ra6orDrhsuL& 5n6u
elalsnsrb cr$lBgrb Gorenosafletn zs$p er.r rflaoeeou eainr$1uqLb.

(A)

(c)

(E)

ayllt 4234o21

L, 4,3,2

Answer not known
oflar r- 6lp rflu er91cfu areu

(D) 4,2,3, I

Jobil\{achine A B C D E

1 7 5 2 D
q

2 6 4 5 10

r) 5 4 5 6 8

4 8 2 6

Gouaoo/$up$1r7Lb A B C D E

1 7 2 D q

2 6 b 4 5 10
D 5 4 5 8

4 8 9 2 6

Mathernatics 60
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Answer not known
eflar r Glplfl u efl euano

127. In PERT, the formula for calculating variance is
$rr- o$uL9@ LoEgtb rDggu-rer1 9r--unilsoflar, ongunuarrr6 san66l@a"rppsra,
rs.&6lnlb eieinrst. +olb.

(A) \(to +t") I 6|2 ${(t,-t.)l6y

126. In a n jobs and m machines sequencing problem, there are
possible sequences.
n Gororeueeir oppr-b n't cr$$lrfrleeir 6lsnainL gqg Glpnr--ft96Dp6 66ntdleu,

en$$luLonar ClpnL-riqyrangreetr rairorear

(A)

(c)

(E)

@!l'

(")^'

4Y/t"')^
(o) (-)"

(c)

(E) Answer not known
er91 eo r-- Glp rfl u ofl oeoo

128. A delay in the start time of a 

-.may 

not effect the completion

date of th

d -t

(A) Critical activity
9r&61u Lonor Cleueuun@

(C) Dummy activity
Gu neiSl C)euelun@

(E) Answer not known
o,S)eo i, G)prf1 u o0 elaoeu

Y16 (D) +h t lr16

e project.
6lpnL-Bs Gpryp$d, pnLopLb, $ILLSOdT 6l-p"l Gppeour un$ri;ongr'

-tBlNon critical activitY
Y' gr;6luLopgl Gl+ueuun@

(D) Normal activity
snprrr6n 6laueuun@
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1,29. A activity consumes no time or resources is called
g19 CtguJuu1Q Gprf$orpGun ororr a6D6nGurn Geeuarg!6snp Gleuei,r
eteopdsLru@61pg1.

130. One or more basic feasible variable is
known as degenerate basic feasible solution.
qTq.9*"rg, Peelg GLoluurr- 

^cetr+uuarr- @aoopp Lon$l
sipp pneun6rgt slmp$p eir+uuanr- 6-*pp $norn1q6.

(A) Critical activity
gr6dl u Lo nan Gleuctu u n$\

(C) Concument activity
gGry Gp[pr6ld 6leu-rci.rr n@

(E) Answer not known
er91 or L- Glprfl ucfkilarat

g/9"** activity
bU[6Dl rol4ul6UU rr(b]

(D) Non-critical activity
or9lonoarLopp G)aue un@

6T6t

, then the solution

orafleD,

(A)

(c)

(E)

(B) -1
1

Answer not known
ar9lor r- Glplfl ue0 ci:oreu

4yf,o

131. The minimum number of lines covering all zeros in a reduced cost matrix
of order n canbe
n-or rfleos p_6ir6n /D6Dp&GUULL 

-GlecuoLl ei@fl ugleU, erralargg1 gg!$umsorenqLbreirou8dl u go,pp"p rL, Ga n6r oofl an o],, #,*-*
.{r/ 1n

n-l
Answer not known
er9l or L- 6lp lfl u ofl ororeu

(B) >n
(D) n+1(c)

(E)
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132. If the primal problem
have anv
gogeineo o

(A) optimum
er9rnLb udsts

(C) not feasible
on$$u,idlebeunp

(E) Answer not known
er91eo r Clp rflu er9leboro

.e/ffitlt,-
(D) basic

etqiueor

is unbounded, then the dual problem does not
solution.

19q*eeoar oi6nluJ6op $eDonLoeb StD.rgneb, @eoonu rS17&eeoar61g

$rtoq 6laor-ung.

133. The transportation cost (in hundreds ofrupees) by Least cost Method. is
Gunr;(5orqgigr Gl+ara1 1ryrp gunuglcll, (ga>,D,Dp Gleeuol qgoeogr (LCM) Lrgl6in gDcrlrb

Supply
etaflur-..1

6

1

10

Demand
Gparor 75 3 2

q 11,200

10,900

Answer not known
or9len r Clp rflu efleueo eu

(B) 11,100

(D) 11,000(c)

(E)

Mathematics
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134. The optimal sequence of six jobs have arrived at one time to be processed
on a single machine is

Jobs : A B C D E F

Processing time : 7 6 8 4 .) 5

Gouarro: A B C D E F

Geueb Gprlrn : 7 6 8 4 r) 5

6r6tr,D qg Gareoeusenor gcU Ou,rdrpdfol erGtgp0pg Cleurnu@$$1r efllguuLoneo
Cls nrn .%(5LD

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

(E)

135. The Corner points of the feasible region for the profrt function
Z -5x + 8y are (0, o), (rz,o), (rO,S), (z,o), (0, to). Then optimum of Z is
Z = 5x + 8y cdrp eunuGpnBqg ennrglgtorru en$$luonar u1g$uglein

greoeuqcirofloair (0, O), (tZ,O), (tO,S), (Z,O), (0, 10) 6r6rAdD Z-,6sr eit71t-tu.r,nan opuq
€(9lb.

d
A-B-C-D-E-F
E_D_F-B-A-C
Answer not known
er9lol r- 6p rflu o,9leu aneu

(A) 60

{/ sz

(E) Answer not known
oflan r Gprflu or9leboreu

(B) 74

(D) 86

Mathematics 64



136. Every game results in an outcome, called
geil Gl eu n15 er9l ororu nr-@ go C66l gt 6 6l or l-u u gt

(A) Player
e6larorunr-@ erSrTrt

(C) Strategy
sfi6lnLb

(E) Answer not known
er9lorr- Clplfl u er9loculo

$Pavott
6f l6D 6n6q

(D) Place
6.,n

137. In game theory, two types of strategies are
Gu nr-rq 6lsn€ir6Dsugl6D, 6 Ual"O p$$ qasrir gorb.v
(B)

(c)

(D)

(E)

Pure strategy and mixed strategy
prflpp p,o$f,i,, 56DUq p,E$,r,b

Pure strategy and optimum strategy
paflpp pp$luo, a9l19uu FpSrlLl>

Mixed strategy and optimum strategy
eouq p$$lryLb, a6llguu pp$rlLl>

Optimum strategy and not pure strategy
e611guu p,D6rytb, ptflppSi .atoeunp p,E6[6

Answer not known
e6lan L- Glplil u:o6oara:

138. The game is called if the value of the game is non zero.

gO Gunr-rquglein Lo$uq gguLb oerfleil erpp Gunr-q oelruu$)ti.

{y unfair
enps16lcilo:npgt

fair
elr95LDn6[r5l

Answer not known
er9lor r Glp rflu-rer9lebano

(B) gain
6)nulj)

(D) loss
p6r+Ltb

(c)

(E)

Mathernatics
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139. In a game with two players, the game is called two person zero sum
game if
6 rlatr@ qffrfrieaoor GlsnainL- erglar oru: nrqrit
puri gg$u er9lororunr@ oeiirg etarp6su

(A) both the players have zero loss
$rcln@ o9rynsgrigrn gES, gpuq Srggpnelr

(B) both the players have zero gain
CI,lcf"@ or9 rlrts qgr;igLb $AS. eu nu Lb $l lgpp nei;

19f2 the gain ofone player is equal to the loss ofanother player
g19 a9ryrflei'r 6prq ,.o,o asrifl<in onup$D1g eoLons 6t<D,oponi,

(D) the game has a saddle point
Gsourrjl qctrofl $t15ppnelr

(E) Answer not known
er91 or r Glprfl uo,9lcleoar

uOdl,Dgi.

(B) Algebraic method
$lugemflp grarp

erpp or9laoorunr-@ $rfalw@

+orb.

140. A mixed strategy game can be solved. by
e(g sa:uq goGa:nunur (strategy) er5lororunL_@r<iir $ria1 gongr

(A) Matrix method
.saofl graop

(C) Graphical method
6)1 6Drrs6)a) GD6DE)

(E) Answer not known
er9lor r G1p lfl uer9<tuoreu

gr*'-":'**03,'J*rr.
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l4t.
rc *-u9+25y -o then y isdx' dx

*-u**25y -g c,aflo y @rein Lopuq
dlc- CIX

,ry/
(c)

(E)

4{r"lo"os4r +Bsin4r]

(D) (A:r + B)e3+4i)x

(A) Ae" + Beo'

(c)

(E)

e" l,A cosSx + Bsin3r]

Answer not known
o6loo r Glpri ue$eueoeu

142. The solution of the differential equatio" (O' +r)y = secr is
(O' +1,)y = secr creingr eilors6Glsqg eneinunL-+,in 6f6l.l

d c,cosr + C, sinr * cosrlog(cosr)+rsinr

(B) Cr cos r + cos r log(sec r)

(C) (Cp+C)e-*

(D)

(E)

(cr*'*crx+cr)e-'

Answer not known
o$eor Glprflue6loeoeu

t43. y., - e-' and lz = e2' are the solution of the reduced equation

lt = e-' opgLb /z = s2' qd u:a't

$rialeetr ggrjl.
creinp qgorglrie uu u eoeinunr4ein

y"-y'-2y-o
y'-2y'-y-0
Answer not known
o,9lan r G)prfl u:o$euaocu

(B) y"+ y'+2y -0
(D) y'+ 2y'+ y -g

+oLb.
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744. 1

4d3The degree ofthe differential equation y+x v
3dx )']

d.a v
= ---+ IS

dx*

day
=;i-nin otana66sqg& eLoetnu nuqein u+6DUJ6 sndrs.

cl,x -

, g1l, +

1

dry
dx3[,..[

2

2

6

Answer not known
o0 or r Glp lf) u er91 eboreu

]i

l
(A)

(c)

(E)

(D) 8

14S. go1rr" 6* ,r)a, = (t"r-r y _,c)d.y

(t* y')a*= (tur-, y - tc)d.y s grtq onaine

(A) /=tan-1 **C"tan'tt 13,) r_tan-ty+es-^^-,t
.t€ .=tan-' !-L+Ce-^,', (D) y=tan-,r -l+Ce--,-,,
(E) Answer not known

er9lor r_ Glprflueflcf orot
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146' 5o1ys (D' -ZD' +nn)y = e,* sin,c,where O" =O%*,
(nt -lD' +10D)y =e" sinx .eht$taror onona,6ta15 O" -O%*,

(A) e"+_
50

e'"+_
50

!=cr*Cre" + cre-u'

y=Cre

(C) y -C,+C,e" +C,eu' *{(rrin*+cosr)"50

gf , = c, + c,e,, + c,e",*41.irr, + Tcosr)"50
(E) Answer not known

eflan r- 61pdfl uo,9leleoeu

147. The particular integral of the Differential Equation (D' +D+l)y -sin2r

(B)

1S

(c)

*C,e (sin r + Tcosr)

(sinr+7cosr)

(O' + O +t)y = sin2r eretnp oueou&Gls(g slD6tnunLrgein 6lpuq GlpnorouLb

(A) cos2x.sin2x (B) cos2r+sin2r

<P/-**' 2x - Lsin2x-Z"or2*+asin2t13 13

(E) Answer not known
o$1ao r- G1p rfl u er9 ciren eu
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148. Find L'

oarcrri;6@ Ii1

(A)

(c)

(E)

I r+2.t Il 

-.-l

[(s + z)'(s - r)' _]

I r+2" -l

l-l

[(s + z)'(s -l)'_]

te -e -2t

rl

te'-te2'
d

Answer not known
or91 en r 6prf) u er9l eleoo

@)t+
te'-te

4yl

149. Pick out the correct answer tt fV(t))- .F'(s), then

eflun6rr ergleoraru.r Ggrlo1 Geurs Oa15 ff(r)]= F(t), ttttoi-l

*, {fl4]
(D) 4ro]

v,lryl={"u,,"
(c) ,lt-)=-4 r1t

It ) ds

d(')F
0

s

td r(')
sds

(E) Answer not known
erflor r Gp rfl ue61 euareu

150. Find Z[sin2t cos3t]

Llsin2t cos3l] g aainr@r9h1

{r/ z(P'-s)

(c)

(p'+zs)(p'+t)

2(p'+s)
$'+zs)(p'+t)
Answer not known
o,9en L- 6prfl ue61 aroeu

p c

Qt'+zs)(p'+t)
p'+a)

(p' +25)(p' +t)

2

(B)

(D)

(E)
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1b1. If Ll*yl - -ff tn 
"the 

Laplace transform of Lfxy'l is

Ll*yl - -'" r** alnualn6iu e-(garrDrppnirsofldrurq L[xy']ox Lopuq creinorr
dp

@) +lp'dp

or *[p'
dp

(A) -dy
dp

-d.- lpvl
dp

Answer not known
or9lor r-- Clprflu or9 ocoal

v

v v

(E)

152. Tl1s inverse Laplace transforms operator Z-1 is also

Gpriong 6Druon6iu LOLonDpd: 6leur6r5l 1;1 cretrugl

(A) Non linear (B) IndePendent
Gpifluargp enriGloeunPgl

(C) Integrable
Gpneosu9lL-3i;pBegt

(E) Answer not known
or9lorr Clplfl uor9latoneo

tSg. The value of .L-1
ll\t_t
[s2++s+aJ

]S

1yl'r'n"^'
Gp rTlur 6D n6r'r

(t)
1.7+4r+4,

v
(c)

(E)

t e2t

te

Answer not known
or9lao r- Glp rflu: er9la;eoo

(B) "-"
(D) "''

Mathematics
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sln t154. The value of Z
t

s1n
3 t

eretnp ennr-9l ein ar nu eu noiu lqg Lo n$p Lo neurgt
t

vi^r(5#)
/s+9\tt
[s + r.J

d(
(B) i loc 

I
s2+9

2
s +1

(C) los (D) log

(E) Answer not known
er9eo r- Glprfl ue6leUeoeu

155. Th" solution of the equation x2p + yzq - z2 is

*2 p + yzq - z2 ereirp eoeinunrrqein $rier.1

2s +1
s2+9

v L1 11
xy
x

v

yz

,(:)(B)

(c)

(D)

(E)

*2+y2+22 -f(2x+By+42)
x2+y2+22=f(x+y+z)
Answer not known
o6lao r Glp rflu o,5kil ar eu
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156. Solve **rff-o
0z

Si'B66qLb r + y 0
dx

(A)

(C) 
" -L+p(y)

v

(E) Answer not known
or9l or r 61p fl u erfl eirora;

157. Solve ptanx + q talr! = tanz
ptan x + q tan ! = tanzg 6ft6t1 onaitro.

"=*+Pb) .{"

2_,Y
q(v)

2y

(D) z- _+Q-v (v)
v

(A) 0
I srnr srn y
t--

fs:.ny srnr

(sinr sinz)| . , . l=u
\srny srny/)='

)=o

(B) 0

a (D) 0

(E) Answer not known
eflot Glpf)uefleueocu

158. Form a partial differential equation by eliminating Q from

ak

Q-*- p(x,+y+z,x
eoeinu nrlqarreo'r G) upa.

619,rgl ,666f , "15O orcoau9r._@r+

{r fsinr sin y

fsrny srnz

(siny sinz) _ ^["i"r'."ry)-"

+y+2,*2+y2-"')-o
'*y'-"')=oa

(A) (y+z)p+(x+z)q=x-!
(C) (x + z)p + (y + z)q -- x - !
(E) Answer not known

er9lar L- Glp rflu ar9 eboreu

,ry'rt + z) p - (x + z)q -'c - !
(D) (r + z) p - (y + 

")q - x - !
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i5e. r{"".;}=

/ 4 4\
160. If u -logel*- 

* r- 
l, rh"rthevalue of *!* nfu =-(r+v, dx "dv

'u.' 6rd'rp enftqLb, 
^r"(*4''l 

r*, enriqLb grinpna @19rhg,onornr$,-\ f +v,
du duf 1 +J_ odrueugSldno$luq
dx dy

(A) o t&/,

(A) 5S/15S2 + 2

{t' +st+s2+t
(E) Answer not known

a91 or r Glprfl u-ler9leilana"r

(c)

(E)

2

Answer not known
a9leo r 6plflueflctoro

(B) 5S/3S2 +1

(D) 4S/9S2 +1

(D) tr
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lOt. Find the value log
/z+1\tt["-r)

log $teiir Lo$uq6 snains.(=)

\r 2n
--L

n2 +l'
1

5

1

( 2n \3 t( 2n \5I . l+_l " l+\n" +l) 5\n" +1)
( 2n \3 7( 2n \5l7;) .;[",.rJ -

n

(B)

(c)

(D)

(E)

(A) e+e

(c)

(E)

2n

n2 +l
2n

n2+l 3

2n

n2 +l
Answer not known
efl ar r 61p lfl u ofl eilen eu

-1 e+e
2

(D) e - e-|

J

1 ( 2n \3 l(t_t_-t
lnz +r) 5[

t( 2n \3 l(r l-l --l'3\n2+t) 5[

2n

+

2n

\u
)-
\5

,)-

1

1+2n

11
162. l* n*A*"'*oo=

11l+-+-+"'+oo=21 4t
-1v

-1e-e
2

Answer not known
or5laor 61prfl uofloeoar
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163. nlgsumof theseries 1 +2x+Bxz +...+(n+7)x" +...upto "" is
L + 2x + 3x2 + ... + (n + 7)x" * ... creiirp 6lpnL-iflein e'Op6u oo ar6)lf

(A) (1 - r)-' @) (1 + r)-1

g/ tt - *)-' @) (1 + r)-2
(E) Answer not known

oflor r- Glp lfl ue$ obeoeu

164. The coefficient of ra in the expansion of 1+ 
tl:a* (1* ?,)' *... i,1! 2l

, l+2xI+_+
1!

(1+ 2x)2 +... 6rd6tp Glpnrrfletn aglrflounri;e$$lcit x4 d* lgonsLb2l
+(5lb.

24(A) (B) !'164!

(c)

r - (g6,p6,1 oaflcir log (t * ,')
(A) l+x2

ly lx"

(E)

22
Answer not known
er9leo r Glp rflu o$ ri: anor

4y
2

-dn Gpnrlnu Lopuq

9
e

o
e

(E) Answer not known
er91 or r 6p fl u efl eirareu

165. \ry'hgn r is small, the approximate value of log (1 + er)is

+(5Lb.
(B) 1-r2

rol 1+ 4'2 2
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166. Form the
Js + "lr.

(c)

(E)

*a-rox2+1-o
xa -zx2 +1 - o

Answer not known
e61 an r 6)prfl ue61 euoreu

(B) *2 -10r+1=0
(D) ra +2x2 +\ - o

equation, with rational coefficients one of whose root is

e(D srD6inunl+6tn UDcrl rlrs6tr Ji + Ji craflo so6itrunLaDr sn6brs.v

the removal of 2"d term is

2x3 -gxz +13r -6 - 0 creinp eLoeinunrrqetn @r7artlr-norgJ e-puq $&ouurr
r9leln e-gLo n$lu-,: e r-oeinu n@

(A) 2x3 +x -o
(C) 4xs +x -O
(E) Answer not known

a9eor Gprfluo$euaror

(D)

+(91D.

(B) 2x3-x=O

1yl'n.
3-r-0

168. 15s equation xs +2x + 3 = 0 has

x3 + 2x+ 3 - 0 6r6ttrp sLD6tnLrnLqDO

(A) One positive real root and two imaginary roots
gg Gprto 6Loul goor-b o@gLi: $uaftr$t opuoror g)cr;rasdr 6CUeg,b

(B) Two positive real roots and one imaginary root
Ofaln@ Gprto GloO Ur6unirs6iT topgb eO o@uoror g:oLb @gri;gLbv One negative real root and two imaginary roots
gg er$lrtLo GlLo[ grotb LopgLir $tlain@ 6IDu6DdI (!D6Dnir56ir 6t9,iO,l,
Two negative real root and one imaginary root
$frlclmGl cr$tLo Glou-r gooni.:ocir Lo.Dgtb gO 6puan6ur groLb Sq58;q5rn

Answer not known
o6lao r Gprfl u:e,91oencu
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169. 1 a,p,y are in H.P and roots of the equation ax\ +bxz + cx + d - 0
then,

ax3 +bxz *cx*d. -O c,os;p e Loetnu nL-rqein

Clp nr-lfl O g 6D rolbp n6b, grar rtuaofl ein 6p nL_rtq erorop$11gri;gLn
112
arp
aP-Bv
Answer not known
a9oor Gplflu:o9letoro

goeurtuecir e, F,/ Seoeuglenu

v
(c)

(E)

(B)
p
v

a
;p

(D) a+f -0+y

170. 11 a,0,T aretherootsof theequation X3 +pX2 +eX+E_0 findthe
value of Zo' B'
Xg + PXz + Qx +.8 = 0uilair a,B,y eoeiirunurqein uln,nir*6iT 6r6irpn6u,

Za2 92,fi.a, o$luoru sarrL-pfiuo1rb.

(A) P2 - ZQR G) R2 _ ZPQ

<{ f' - zRp (D) p, + e2 + Rz - zpel
(E) Answer not known

o91 or r- Glp lfl u ogl etuora.r

171. cos 5d + 5 cos 30 + l0 cos d =

(A)

(c)

(E)

2a sins 0

25 sins 0

Answer not known
er9lat r Glp lfl uo,9a;arar

co

(D) 25 coss d

lYttlz s5o4
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172. sin(log l' )

)

is equivalent to

zr-ein Slelronu nargtsin(log l'
(A)

(c)

(E)

1

0

Answer not known
or9arL- 6prfl ue$cbeocu

1y/-t

173. Let A and B be square matrices of same order. If A and B Hermitian,
then

(D) 11

AB - BA is skew Hermitian
AB - BA 6r6trugl areoor$p Glpgfrfa$uein (Skew Hermitian)

4 ,g^glp B gGr orrfieoeugl6trr eguq erarofloorns @q166lpg. A LopgrLb B sarfloeir
Glgonrfa$luetn eretnpneb _--- S(5b.
(A) AB + BA is skew Hermitian

AB + BA oreinugt arooor$g GlpgriL-8a$uein (Skew Hermitian)
(B) A - B is skew Hermitian

A - B ere;tugt oreoar$p Glgorir$a$tucin (Skew Hermitian)
(C) A+B is skewHermitian

A + B oetnugr oraoar$p Gtgprirfo$)ucin (Skew Hermitian)

,{

(E) Answer not known
eflair r Glprfl uo,9lcilaro
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174. Find the rank of the matrix
3 -1
-6 2

-3 1

3 -1 2

-6 2 -4
-3 I -2

eretnp etaofl u9lein prlel lflore crornaneun6 snains'

(B) 2

(D) 4

q 1

3

Answer not known
a,9l ao u Gp lfl u o9l euaneu

(c)

(E)

175. The matrix -1
0 -rl-1

0

2

2

0

1S

0 -1
-1 0

32

g/

o$p et ooflor eou

-.1

.f

2

0

(A) Symmetric as well as Hermitian
eLo&$rt npgLir Gl groft rf a$uatn

(B) Skew symmetric but not Skew Hermitian
o$1n e Loedrt, -tteoneu 6r61ft GleDfrda$luetn etoo

(c) Skew Hermitian but not Skew symmetric
cr$t Gpprrfa$urein -?tarneb cr$)rt eLoedrt eloeu

Skew symmetric as well as Skew Hermitian
er$lri eLoesrt erarfl o$gLb er$ri Glgortr-64$u:ein

Answer not known
e61 an r Glprfl uo0rileno

(E)
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176. Ifthe system ofequation has no solution whose augmented matrix in

@o ctpr(gurl eueinunrrqSqg

1:6
2:4

2-3 : p-7O

1

2

2-3

6

4

p-70
When and ). - and

5tq $euaoeuGluafl<1, gp6in G+nuq cl16ufl

CIg'udl6t'r, 2 -

Mathematics
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p

l,s, a)-
11
01
00

p

(B) ).+ 3 and p+10
),+3 rpE.o p+10

(D) 1- 3 and p=lQ
)"-3 .rbgttb p=lO

(E)

\77. Any square matrix can be expressed as the sum of two matrices are
6rpp egl[ elatfleouqLb LOmmI n g6lu Strlaim@.gafisofl etn a-'@peu ns aqgpeunLb.

(A) One symmetric and other Hermitian
&LD&Sf .e16ofl, Glgarrir6la$l ucin elafl

One Hermitian and skew Hermitian
Cl po rir-61 a$ u atrr er aafl, o$l rt- Gl grr rir-61 o$1 u ein ery affi

One symmetric and skew-symmetric
eto&Sn eicfifl, erSlrtr+Sri elmfl

One skew symmetric and skew-Hermitian
er$ rt+Srt et ofi , ar$l ri- Gl pry rir-61 erfl u etn e1 adl

Answer not known
aSleo r Glprfluo$cfuaoo

(B)

$ )"-3 and p+70
).-3 'rbErb p*10
)"*3 and tt=1,O
)*3 .rknrio u-1O

Answer not known
e$ar r Glprfl ueflctuateu

(c)

v
(D)

(E)

81
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I 78' If tan(r + iy) - u + iu then 1 =
u

tan(x+iy) = u+iu ore/il<;o !-
U

(E)

179. .o.6-1 r-log"

sinh2y
sin 2r

sir,2x
sinh2y

Answer not known
o,91 eo L- G)prfl uefleueno

7+x
l-x
Answer not known
er9errr Clp rf1 u er9lebeoeu

,*., sinh2r
sin2y

,r, sinh2r' sinh 2y

(B) r+Jr2 +r

(D) 1-'' 1-+x

1n) |[cosrrar 
+ coshr]

(D) 
|[coshsr-3coshr]

(A)

<{
(c)

(E)

180. B*pansions of cosh3 r is

cosh3 r -etn aflrfleq

\r/ It*rn3r+3coshrl

(c) pcosh3r + coshr]

(E) Answer not known
o,91eo r Glp rf1 u o,91a;eo eu

I
4

Mathematics 82

* * "[*' -l

\y



181' Obtrin the Laurent's expansion of f(z)-
n- o

(z +t)z(z -2

(E) Answer not known
o9lor r Glplflu er9looreu

182. The Singularity of the function f (z)

1
e'.

- 2rsz

r<le+11<a.

1< le+11< 3 usgusra'l fQ)-g*#-il'g* onrydnL (Laurent's)

a9l filor nBs$orpu 6 upq ri.

d ra> -*.d*.G#. --;[,.+ .ry. -]

(B) r(")=-*-df.dff. --3[,.+.ry. -]

(c) irfi--rct
(D) 2fio=,0,

(A) An isolated SingularitY
pauflgp pafl$peineoo

(C) A Pole of Order 2

BrlainrnLl uq S1gorLb

(E) Answer not known
e6lan L- Glprflu efleuoro

(B) A Removable SingularitY
$r;oEp*o p aflSPetnan Lo

s/ffifim:'llfru;*':'

in the region

at z -0

+(5lb.

Mathematics
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fA=+ creingr enrirglein paflSpetneoo, z - 0 eraflo
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183.

784.

(c)

Find the Laurent's series expansion for
(z +t) (z + 2)

z=-z'iD, 
A;d;d 

6i,I 6Dn[6in6iD Glpnrrfloror snain6.

(A) **, + (z + 2) + (z + 2)' * ... <U L= - t - (z + 2) + (z + z)2 + ...

*-, - t, * 2) - (z + 2)2 + ... V *., + (z + 2) + (z + z)2 + ...
(c)

(E) Answer not known
er9lar r- Glprfl uergeDaro

The Laurent's series of f (z) _

z
abott z - -2

z
(z -t) (z -z)

in the region lz - ll > I is

f@=ffi4-x, lz-tl>1 odngr arr-rggleb a;nrJernoiu Gpnrf

{
1 2 2

z-7 )'( z-l
21

z-l
2

r G)1*2*2' z-r ("-t), (z-1;a "'

(D) 1- 2 - 2' z-r ("_t), (,_rf"'
+-

z -r (" -t), (" -r)t
(E) Answer not known

or9l or r- Glprfl u e$efu eoeu
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tanz
I\z)

z

z -0ere;trtto.,r fG\

(A)

4{

has z-0 as

tanz
Z

(c)

(D)

(E)

A simple pole

enpn[6dr GD6D6n6q u qchofl qgLb

A removable singularity
etsp,Dp prio Epuqu qoirafl glgLb

An isolated singularity
paflundsri Glsu-ruuuu g(DoLDU qeirofl gqgLb

A pole oforder n
zz - eu rfleo+q eiror G)6o6ralu qcirafl ggLb

Answer not known
er9lar L- Glp lflu: er9lcloreu

z

o -:

o(B\ -axi
D

2
--1tLor)

z dz ere*rp Glpnoreuglr-gd;g

186' Th" value of the integral 
t\+d,z 

where c is lzl= 
I i. 

"q.r^l 
to

C creinus,r lzl
-tl

rtnor o$uq

d z"i

1=i * Btfsgt, Glunqggr 
J
C

2z+7

(C) Zero

$AdulLb

(E) Answer not known
or9lao r- Glp rflu o,91ef aro

(D\ :ri
2

_J

2
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187' E.,ulru* !""2=d", where Cislzl-2.

d
310",gao c eraust lzl-2.

(B) 2ni

(D) -Zri(c)

(E)

j
C

" 
*2 dr-g Lo$luGlgls, C erdnug z -2eie, O < e 3 n @(Dsr6D[6uLLLb.

Lo6l u rglfAo I
c

0

7tL

188' Errrlrrte 11)24", where C isthe semicircle z-2ei0,where o<03tt.
bz

Answer not known
e0ao r- Clprfl ue61 a;aro

- 4+2ni

- 4i +2x

Answer not known
o0cn L- Clprfluo6loaro

(B) -a-2ni
(D) -ai-2n

dz,where C is lz-1 =3 is

,6racO C aebrug lz-1 -3

(B) n e|*i

(D) rer-i

z

$y/
(c)

(E)

189. z

(z -1- i)B

e
The value of J

C

ej
C

z

(z -1- i)B
dz-ex a$u4

(c)

(E)

TfLe
1+i

Tfte I_L

Answer not known
o$eor Clp lfl u a9lel eoor

<r/
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190.

191.

d
(c)

(E)

(B) ztri

(D) ni

z

The value of
J zz -biz -G

dz, where C is ]zl - 1 is
C

e'_.-
z" -Siz -G

e

J
dz-x a$uLl

0

-2tri
Answer not known
a6larr r- Glp rflu or9leuoro

, 0.e C ercxugt lzl-t
C

Evaluate
cos@r ,

-dx
x'+l

dx
axCOS

J
0

l
0

u r91@sLodl

(c)

(E)

dtu"
x2+1

(B) 7fe

(D) asinha

q

nie -a

Answer not known
er9la'r L- Glp lflu or9leuao eu
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rez. If f(z)- ("-t)'(z+z)2
then Res. 1(-z) is

-o
fV)= 

A-ty e+2y 
craflcb' erpoin atre'" f(-2)

z-2

(A)

(c)

(E) Answer not known
o,9lor r- 61p /fl uo61 ooral

193. Find the poles of tanz
tan z -dt gtlgatrfusororB snains.

(A) + nlt
2

nlf+ , 6ni,q5 n-0,1,2... t (n +1)

7t

2

7t

2

, where n=0,1,2... (B) t(n+f) , where n-0,1,2...

"AtOLb.

5

2

1

I

{yrt
(D)q

9

2 6aO n =0,1,2

(c) ln-l[,where n=0,t,2,{rtr *@;)O,where n=0,r,2...

.Ll-- ,l|f ^.+ \n - I)r, 6lruq9 n = 0,t, 2...

(E) Answer not known
edl an L- 6lp fl u e$ Cuara;

tQ";t)" ,6rao z =o,r,2...
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194.
The residue of -]- -- at its pole is

l2z +l)
1

;: ^ :r -ein er&+ri e15ein (gDol6lo1 u q elrofl u9lO

l2z+r)
(A) 1

(c)

(E)

1

2

Answer not known
e61arr L- Glp rflu or9leuaoar

d;
(B) 0

@)L
e

(D) 0

(B) 3

195. The rralr" of j
0

f, sln.r .=- dX tS
x" +l

l*'u'n! d*-etn Logluq
6rc-+L

<{ t

(c)

(E)

2e

lt
2e

Answer not known
or91en L- Glp rflu or9leuoro

196. pi14 the constant o so that u(*,y) - axz - y2 + ry is harmonic

u(x,y)= axz -yz + ny 6r6irrugl @eoe& enrtq, orofleu o oeingl Lo n$.le61eo u.l onains.

(A)

(c)

(E)

4

2

Answer not known
or91 or r- Glprfl u er9l aloro

.d,
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r97.
Find the real part * f@= *
f(") - z 

-eh GlLou.r u u (g$o,u-,r snains.

(A)

7+z

x2 +x+ y2

x2 + (y +t)2
(B) v

(x +t)z + y2

(D) v
xz + (y +t)z

in the form f(z)-u(x,y)+i?(x,y),

dliseLr o nfl 6r6inp e nrirglpgrfl ur

2 2v (x +t)2 + yz

Answer not known
o0anL- Glplfl u o9leboro

(E)

198. Find the function f(z)=23 +z+l
where z is a complex variable is

fQ=r3+z+7,, z 6T66tL)g)

f (z) = u(x,y)+ i?(x,y) ori,rp erar-Lour9

(A) (*' *s*y'-r+r)+;(ar

9/
(c)

(D)

(E) Answer not known
er9lor L- Glp lflu c6ki.r en o

b' -s*r'+r +1)+ i(sr, y - y, * y

G' -st'+, +r)-;(sr, y - yu * y

6' - s*r'+r +r)+ ;(ar, y * y, * y

x +x+y

6l)

'y*y'-y )

)
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199. The function f(")= 
" 

+

f (z) = u(r, e ) + i e(r, e) is

1
-, z * 0, z = r(cos? + isin?) in the form

fQ) = " 
*!, 

" 
* o, z - r(cos 0 + isin 0)

f (z) = u(r, e ) + i e(r, 0) oehpr elaoiou rgtcir

6T6firD ennr9plgrflur

(A) cos9 -i sind cosQ + i sin d
1r--
r

1r--
r

1r+-
r d( 1r+-

r
1r --r

(E) Answer not known
ofl ar L_ Gp rfl u.l a0 eleoo

200. Express the function

w -u+i0 is

cosQ + i sin? (D)

zw=_
7+z

2

in the form u(x,y)+i7(x,y), where

(c) 1r+-
r

v
(x +t)2 + yz

*"a-;[.-1).i,,a1r+*
r

z* =;**, snftdtDorflu.r u(x,y)+i7(x,y) *anp.grcoLou8eb w _ u+i0

4{ (x +t)z + y2

2x +x+ y 2 2+t (B) x +x+ y

)'-
+L v

x+7 v2

2 2
(D) x +x.+ y v

(
2 2

(c) x +tc+y v-t,(x +t)2 + yz (x +t)2 + y2 x+l )'- v (x +t)2 + yz
+ L

( 2

(E) Answer not known
or9lor r Gprfl uogl ebeneu
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(x +t)2 - y2


