Post of Forest Apprentice in Tamil Nadu Forest
Subordinate Service (Group-VI Services)

The Fourier Cosine transform of f(x)=x is

f (x)=x -saren Syt Qanenges o (HOTHO) L)

2 1
™ E

21

® s
(C);/ g}?
T S

21

O -7s

(E) Answer not known

ellenL CgMweilereney

In a Fourier sine and cosine transforms, F,.[x f(x)]=

R Sl ensert HmID Qsrengar o pompdler F [x f(x)]=

dz d2

@Ay dSst(S) (B) —WFS(S)
d ﬁ

) —2g () D) %FS(S)

(E) Answer not known

eflent_ GgMlweiidane
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3. The inverse Fourier sine transform of F [f (x)] is

FJ[f (x)] ssren Sy fwi ensen o mompben Griomm erem ig)

(A) f(x)=%IFS[f(x)]sinSde B) f(x)=2[F,[f(x))sinSxdS

T

OV f(x):\/%TFs[f(x)]sinSde (D) f(x)=\/%TFs[f(x)]sinSde

(E) Answer not known

aflenL QgMwehlchenay

In the Fourier transformation, F ﬁ f(x) dx}=

solp Wi 2 (pLorhle, Fl:jf(x)dx]——

VTS F(S)
WY Cis) ® )
F(S+1) F(S)

© e P =

(E) Answer not known

elenL Qgflweilcrane
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; [

=— . F —_— =

F [f (x)] J—j;f(x)cossxdx Then SL/I—;J

1 —

F[f (x)]= J—jf(x)cossxdx aafler F, [M}

1

(A) il S>0 (B) J§ S>0
© —*813,2,8>0 (D) S*, $>0

(E) Answer not known

aflen. QgMwedicvena

The vlaue of b  for the Fourier series of f(x)= =% in (0, 27) 18

0, 27) @ f(x):,i;—x @ern L Alwii Qsnifern b, @

1
A 0 B
n
1 -1"
o1 )
n n
(E) Answer not known
aflen Qg fwieiicvanen
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7. If f(x)=e™ in the interval (-z, ) then the Fourier co-efficient q, is

(-7, 7) arenp Qe Qauafl@er f(x)=e ™ eafie Syflur gawsd @, erenug

2 sinharx 2 coshar

@y Z8mher (B) 2905ha%
anr ar

©) 1-sinharx (D) 1-cosharn
arx arnr

(E) Answer not known

allenL GgMwelldvensv

8. If f(x)=xsinx 1n O<x<rx, then the constant term of the Fourier cosine
series 18

f(x)=xsinx, O0<x <7 eap emiyéE Lhwi Qerevser QgrMe wrdel

AV"2 ® 1
@ 0 (D) None of these

@eumndle eTgieyLSicvaney
(E) Answer not known ‘

sflenL GgMNwedlcrenaw

9. If f(x) 1s an even function then
f(x) ef@rieLssniy eaeafld
A f(==x)=-f(x) (B)\/f(—x)zf(x)
G flx)=-f(x) D) f(=x)=[-f®)]

(E) Answer not known

eflen_ Qg Mweleveney

MATHEMATICS 6



10.

11.

If f(x)=sinx then f(x) is
f(x)=sinx eefle, f (%) erarug

(A) an even function (B) "an odd function

Q@ @IT el & s
(C) a complex function
& gl (Hg ar@d emi
(E) Answer not known
ellenL Clgfwellerenay

x

The value of f[(SsinuzT +2cosu j)du is
0

x

T(Bsinuf +2cosuf) du e AL eremugy
0

@ @DeNME FTTL

(D) measurable function

HOTEESSHEF FITTL

(A) 3i-27 (B) -3i+2/
(C)\/3{+2}' (D) -3:-2j

(E) Answer not known
allenL Gsflwuaierena
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12.

13.

If OA=ai,OB=qaj, OC=ak are three orthogonal edges of a cube and

S denote the surface of the cube. Then j [(x® — y2)i—2x2yj + 2k]-ndS =
S

@=ai,@=aj, OC=ak eeman @ sas ggnsden epeanmy CEki@GssTan
afeflbyser LOHMILD S GTeITLIg)| SFSG| T 6T urliy eTerflen
[l(x® - yz)i—2x%yj + 2k]-ndS =

S

5

o
(A) B)

© D) o’

a5
3
aB
3

(E) Answer not known
allenL Glgflwreileena

Evaluate [[F-7idS using Gauss Divergence theorem  if
F=(x+v)i +xj+zk and S is the surface of the cube bounded by x =0,
x=1,y=0, y=1,2=0, z=1

ﬁ‘z(x+y){+xf+zl€, S eeng x=0, x=1, y=0, y=1, 2=0, z=1
TOMDEGLUL L SHESSHITD  eTetley HF-ﬁdSsﬁn wélenu  sredlenr  Geumumr()

Capmsensls LweTUhSE sewr(H Dy Ssald

@)+ ®) >
2
C 1 (DY 2
(E) Answer not known
adlenL Qg Mwelldena
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14. If Sis the sphere x* + y* +2° =1 then the value of [[F-AdS. is
S

15.

16.

S eerug x* +y* +2° =1 arandlp Camard erafld [[7-AdS e wHiiy
S

dr

Ay 22

(A) 3
37

0 R

(©) 1

() Answer not known
adlemi. Qg flwuelsvane

If A=sinti —costj then %(A-A) 18

(B) 3x

oV

A=sinti —cost ] erefléd %(AA) erenLIg)

A 1

o0

(E) Answer not known
e Qg flwueidveana

(B) costi +sintj
(D) -1

The unit normal to the surface x* —xyz+2z’ =1 at (1,1, 1) is

x*—xyz+2° =1 earp Gupuriysg (1, 1, 1) eam yearalle QenEss <iws

gﬁm&meﬁ
(A) ﬁ:%(2i+j+k)
©) ﬁ=%(2i T j—2k)

(E) Answer not known
aflenL Ggfuiefdena

(M:%(zi—ﬂzk)

D) ﬁ,=%(2i—j—k)

MATHEMATICS
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17.

If 7=xi + yj + zk, then the value of div[%] 18
-

F=x17+yj+ 2k aaflé div(%jmmgﬁh'Jq
r

A 2 (B) 1°

© -1 g
(E) Answer not known
alev Qefweiidvene

18. The value of (V-V)V 1s
(V-V)V en wdluiumensg,
(A) VVi+VxcurlV B) VV? -V xcurlV
(C)/-12-VV2 _VxeurlV D) %VVz +VxeurlV

(E) Answer not known
allenL Ggflwellcene

(x2+y2+zz) .

19.  The value of grad e 18

(x2+y2+22)

grad e a1 dlLiLimang)
(A) 2, (B)/2r e”
r
(C) 2¢" (D) re”
(E) Answer not known
aflen G flweileenay

MATHEMATICS 10



20.

21.

22.

What are the values of a, b, ¢ if (x +y+az){+(bx +2y—z)}'+(—x +cy+22)l€
is irrotational?

(x+y+az)i +(bx+2y—2) ] +(—x +cy +22) k eranp QeaudL i swhHwuppg erafle,
a, b, ¢ fweupdlen HiLser eremen?

(A) a=1;b=1;c=1 (B) a=-1;b=1;c=1
(C)\/a:—l;bzl;c=—1 D) a=1;b=-1;c=-1
(E) Answer not known

alenL Ggflueidena

If f(t) and g(¢t) are Laplace transformable then the convolution of f(¢)
and g (¢) is defined as

f@) wpmbd g() pdwer @rliwray o (HomHod QLHD erTyser aafld eubdler
F(mefled erelicumm) cuemFWMIGSLILHE DE.

@A) [fw-gt-udu B) [f@w) gwdu

0

(C)‘/If(u)-g(t—u)du (D) jf(u)-g(t—u)dt

(E) Answer not known
aflenL Qg flwefevenev

The Laplace Transform of sin5Zcos2t is

sinH1cos2¢ e eirliemen 2 (HLOTHDLD

W L7, 3 } (33/1[ 7,3 }
21s*-49 s§*-9 21 s7+49 §*°+9
1[ s s 1 s 8 }
— D) — +

© 2~82+25+32+4J ()2[82—25 s’ —4

(E) Answer not known

eSlen QaMweildaney
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23. The value of f te sintdt using Laplace transform is
0

@@ e (Hrhnsms LLaLGEHE S @b [te™ sint dt & wéiy
0

4 6
v - ®
© % D) 0

(E) Answer not known

afienL Qg fwelldvene

24. Lif* ()=
Lif* @)=
AW S LAf ()-8 F(0)-S"*f (0)—+— £ (0)
B)  S'L{fE}+S™ f(O)+S" 2 (0)++ " (0)
(©)  S'LiF(O)+8™ F(0)+ 81 (0)++ f7(0)
D) S"L{f(O}-S"" f(0)-S"*F(0)=— " (0)

(E) Answer not known

allenL Glgflwedlerancy

MATHEMATICS 12



25.

26.

217.

The value of L(te™) is

L(te™ ) en gy

1
@) S+a B
© D)
(S-a)
(E) Answer not known

ellenL GgMwaelevenav

1

(S +a)?
2
(S +a)’

The solution of the partial differential equation p(1+¢q)=¢? is

p(L+9)=q" aenp uEH ussQss s 16T Siey

(A)/log (az-1)=x+ay+C B) log(x+ay)=C
(C) log(az-1)=C D) log(x+ay)=2Z
(E) Answer not known
eflant Glgflwelldene
3 3 3
The particular solution of aaxzs - aigzy +4 ajazyz =12sin(2x +3y) is
d’z d’z d’z : L . .
- +4 =12s1n(2x + 3 ; a1 foliys Qgrens
Jx? dx%3y 9xd Y ( y) erehip sweLuTig DuYg Yo &
Sy
4096
(A) 40§g sin(2x + 3y) (B) 1536 cos(2x + 3y)
536 1536 .
D 2x+3
(cyx/f1 Cog CO8(2+3) (D) oo sin(2+3)
(E) Answer not known
MerL Qaflwalibena

13
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28. In the complete solution of a differential equation, the number of
arbitrary constants

R umssaps swemturligen  apipenwwrer  Frefler  oarer  wrmlelseflan
&7 6o 6mf &5 6 &5 LI e

(A) are more than the order of equation
SiFFwaTUT iy alflengen 69l Si$lsLd

(B) are less than the order of equation
SiFFweTUTL Iy euflensan s aflL. @anmey

(C)/are equal to the order of equation
SiEFFLETUTL g 67 eufepg&E@E& Folbd

(D) do not contain any arbitrary constant
eTh% Wwrhledsamaruw QuOHBlHEsTE

(E) Answer not known
eflenL QgMweilerensy

29. The particular integral of (D* —5D +6) y=sin3x is

(D* —5D + 6) y=sin 3x én fipliys Siay

(A)/%[5cos3x—sin3x] (B) %[3c033x+sin3x]

(©) 71—8[5cos3x+sin3x] (D) ,_%8[3cos3x—sin3x]

(E) Answer not known

aflenL Ggflweldvana

MATHEMATICS 14



30.

31.

Particular integral of the differential equation (D?+4)y=xsinx, where

D=i 18

dx
(D*+4)y=xsinx  eaep emsslsps swaurige SApuys  Ggrams

d

. D—_——
@re D="")
(A)/é(stinx—Zcosx) (B) %(szinx—Bcosx)

1 . 1 :

(C) §(3xsmx+200sx) (D) 5(2xs1nx+3cosx)

(E) Answer not known
sllenL Ggflwailevency

The partial differential equation obtained from 2z=(ax+y)’+b by
eliminating the constants a and b is

2z2=(ax+y)’ +b earp soerum ge®mBE @ wHpb b wHu widdsmer Béss
e ssLQumb UGS euanss6EWYE FLeTLIT(H

(AP +qy = ¢ B) py-gx=0
C) z2Z'(p'+¢’)=1 (D) px+qy=2z
(E) Answer not known

ellenL Gsflwelevena

15 MATHEMATICS
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32. The particular integral of the equation (x’D* —3xD +5) y=x"sin(logx) is

(x*D? = 3xD +5) y=x" sin(log x) erenp sivanuim’ g e Aplil Qgrens

z 2z
(A) %zcosz (B)/ ez zZcosz
2 x
(C) %cosz (D) %-cosx
(E) Answer not known
ellenL. QgMweilaene
The order and degree of the equation {1 +[d—) } = Tl respectively are
X X
2 % 2
{l + (%) :l = Zx‘z & auflens LPHDID Lilg Y Hwame (perpGuw
W23 ®) 3,2
©C 2,4 D) 4,2
(E) Answer not known
aflen Qgilweilevena

34. The complementary function of the equation (D* +8D° +16) y=16x +10 is
(D* +8D%+16) y=16x +10 crenp swenum_iq & genemésniumeg,
(AQ/(A + Bx) (Ccos 2x + Dsin 2x)

(B) (A + Bx) cos2x+(C + Dx) sin 2x
(C) Acos2x+Bsin2x
(D) e [Acos2x+ Bsin2x]

(E) Answer not known
elen Az Mweiidancn

MATHEMATICS 16



35. The particular integral of (D? +1) y=x*e* is
(D* +1) y=x" e én Spliys Osrens

2x 2x
@ ° (1-8—’%@] (B%(xz-g—xﬁgj
50 "5 2

5 5 25
(©) e_[x2_8_x+§) (D) e_[l_é’f+i?‘_2,]
5 5 25 5 5 25
(E) Answer not known
aflenL Qg Mwedidenev

36. The particular integral of differential equation (D°-D?*-D+1)y=1+x"
18

(D’ -D*-D+1)y=1+x" erenp ouwssQs(pé snamum g en Hplis Asmeas

(AV5 + 22 + 227 (B) 4+2x+x*
C) 5-2x+x° D) 5-2x—x*
(E) Answer not known
allenL_ Qgflweievene
2
ST Complementary function of the differential equation d ‘)21 + 25{‘2 +3y=5x"

dx dx
18

d2y [y dy 2 . . . . . . .
e + 2 dr +3y =bx" et cuanaEEE(p FETUM g6 HianarsSrey
X X

(A) e {A cos(v2x)+ Bsin(v2 x)}
(BW {A cos(v2 x)+ Bsin (@x)}
(O) {A sin (v/3 x)+ Bcos (w/gx)}
@) e*{Asin(v3x)+Bcos(v3x)}

(E) Answer not known
eflerL Ggilwaeilcene

17 MATHEMATICS
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38. The solution of the equation xp* -2yp+x=0 is

xp® = 2yp+x =0 ey sweum g6 Siey erenig)

A Yy =c’x*+1 (B) 2c’y=c'x*-1
©) 2¢cy*=c’x+1 (DY 2cy =c*x* +1
(E) Answer not known

elenL Ggflwedlraney

39. Solution of the equation p+¢q =x+ y 1s given by

pPtq=x+y erenp swenurigen Siey G0
2 AT 2 2
A) (x-a)” (y-a) , B (x+ta)” (y-a)
2 2 2 2
2 2 _4\2 2
©) (xta) (+a)y , D) (x-a) (+a)
2 2 2 2
(E) Answer not known
adlenL Qg Mweildvene

40. General solution of the differential equation p’ —ax* =0 is (Here p:@)
x

UM S0 H(L FLOETLIT(H p’—ax'=0 arenugen Gungsdire) (Qme ng}i)
X

A) (c+y)? =zax’ (B) 24x°=49ay’
(CV 27ax" = 343(y +¢)’ D) 27y = 43ax”
(E) Answer not known

allen Qgflweildana

MATHEMATICS 18



41.

42,

Summing the series tané@sec26+tan268sec2?0+tan2’@sec2’@+--- to
n terms equals

tan @sec 20 +tan20sec2*6+tan2’@sec2’G+--- aemp Osm_fen n oy sseafien
Fal_(HSOSTENHUITETS)

(A) tan2"@+tané (B) tan2"0-tan2"'6
(C) tan2"@+tan2"'@ (DYtan2"@-tan @
(E) Answer not known

alilenL Qg flwelcrensv

Sum to n terms of the series

a4 .

5 +tan > +tan —
4.1°+3 4.2°+3 4.3°+3

tan +... equals

4 4 4
tan™ T +3+tan’1 1253 +tan™ TR eramm Qgm_len n 2 mLGseilen

dol_(H&CBTena LT s

(A Tan" 2 (B) tan™ 4

(C) % (D) None of the above
CupaeaTL erge|bldane
(E) Answer not known
adlenL @asfNweierencw
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43.

44.

45.

If G is a group, then
G ararug) Geowd erafled,
(A) Identity element of G is unique

G & @ppQpmmenwo 2 miiy saflggiainneng,
(B) Inverse of every element of G is unique

e gpeu@eump 2 Mt 96 sevavdip safldgieuomeg

(C Both (A) and (B) are true

(A) womb (B) Qrean®ib o_awenio
(D) None of the above

CupnaarL ggidleens

(E) Answer not known
sllen_ Gl flwalevrensy

4* =?(mod 23)
47 =7 (o0 () 23)
A 1 B) 2

/4 D) 3

(E) Answer not known
adlenL Qg Muisiidana

Which is not correct? If A is any square matrix then
Hermitian, where (A)" = A",

18

@eupdley erg sflwva? A eanLig @ F517 el eTemmmeD
QanrSeduicr @b, Grie (A)” = A°

A) A+ A (B) AA°
(CVA-A" D) A°A
(E) Answer not known

aflenL GAsflweferenaw

MATHEMATICS 20
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46.

47.

0 1 2
Two characteristic roots of the matrix ({1 0 -1| and —-1++/3 , then
2 -1 0
the third characteristic root is
0 1 2
1 0 -1 ereim amflulen @m ApliQuwidoyy ppeviuger ~1++3 aafléd OPETHTEUS)
2 -1 0
SmUlblwedyy epevib eTebmen?
A 1 B) -1
V2 (D) -2
(E) Answer not known
ellenL Gaflwuefdena

. . ( cos@ —siné
The eigen values of the matrix [ _ ] are
-sinf@ cosé

cosf -—sinf) _ _ o ]
) eremm emtluflen gyaenm S HET DhGLD.
-sin@ cosé
(A) cos@-sin@, cos@—sind (B) cos@+sinf, cos@+sind
(C)Asﬁ—sine, cos@+sinb (D) sin@-cos@d, cos@+siné

(E) Answer not known
aSlen Qgflwelldaney

21 MATHEMATICS
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48, . 1 0].
8 The matrix A = 1s not
0 1
1 0 _
A= 0 1 eremm anfluimeng) SLpaEaMTL cuDHMIET seTma6.
(A) Idempotent (B) The inverse of itself
Seer(Ha@ el LW saeadLH
(C) Involutory (DY'Nilpotent
2 I &pné oiemil Ly F&HLHl el
(E) Answer not known
alen Qg fwefdena
49. The value of lizgl tan 2x _32 tanx 1s
x— x
T tan2x —2tanx | ,
1m 2 & &l
A 1 (Bj/z'
€) 0 (D) -1
(E) Answer not known
elenL QzMweildena
50. Coefficient of cos™" @ in the expansion of 31?1n«9 1s
sin @
sinné _ o n-1 :
. efle effleungagdler cos™™ 8 eflan Gy
sin @
(A)/zn—l (B) 2n
) n™' (D) n"
(E) Answer not known
sllenL Gaflwelerenay

MATHEMATICS 22



51.

52.

53.

If tan y=tanatanh f#, tanz =cotatanh f, then tan(y+2) is equal to

tan y=tanatanh £, tanz = cotatanh f§ aefle, tan(y+2) =

(A) cosec2fsinh 2« (BY/sinh 2 cosec 2a
(C) sec2fsinh2a (D) sinh2fsec2a
(E) Answer not known

eflenL Ggflweailereney

If tan(x +iy)=u+iv then Y s equal to
v

: i u
tan(x +iy)=u+iv erefles — e wHiumeng
v

sin 2x (B) cos 2x
cosh 2x sinh 2x

sin 2x (D) cosh2y
sinh 2y cosx

(E) Answer not known
allenL_ GsMuieailerensy

1 1 1 1 1 .
—— +..ls

Sum to infinity of the series 1 + 2L + C—+ : :
1-2 2 2.3 92 3.4 93

el Ly oL L e ao ey Qs G
1-2 2 2.3 92 3.4 9

A) 1gplog2 (B) 1+log2

(CV¥ 2-log2 (D) 2+log2

(E) Answer not known
eflenL GgMuiefrensy

23 MATHEMATICS
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54. The sum of the co-efficients in the expansion of (1+x)" 1s
(1+x)" @er diflaunsssdd smeaw Qapssaie smBHgo
NL B) 3"

C 2~ (D) 3
(E) Answer not known
adlen_ Gigflweldena
55. Summing to Infinity, the value of the series

[1 1)1 (1 1) 1 (1 1] 1 :
1+|=+= |—+|—+=|5+|=+= | =+ s
2 3)4 \4 b5)4* (6 7)4°

1 131 1 1)1 1 1y1
1+ =+=|=+| -+ |5+ =+ = |+ ; edeurg Qgmfe
(2 3)4 (4 5)42 [6 7}43 oD OheIaTe Wer-ma
wdiLureng)
AV log 12 | (B) log4
9 2
C ].0 —_ D 10 =
(©) g@ D) g(\ﬁ]
(E) Answer not known
aflenL Qg flwellcbena

56. The number of real roots of the equation x* -14x*+16x+9=0 is
x' —14x* +16x+9 =0 eremm swarum e QolQwaT &reysealen eramentlsams

A 0 (B) 2

€ 3 (M

(E) Answer not known
aflenL Qg flweilcrenaw

MATHEMATICS 24



57.

58.

If one root of the equation x*+ax+b=0 is twice the difference of the
other two then one root is

x’+ax+b=0 crenp sweurlger e gpeLTaTs LHD @@ aporisafen
NsSwnesHmE @) et (B LDLIRIE T DigeT 6(h (LPELLD

@ ®) 137“
3b b
(cs/rg ®)

(E) Answer not known
allenL GlgMwedlcrensy

If a, B, ¥ are the roots of 8x°—4x*+6x~1=0 then the equation whose
1 1 1

rootsare a+—, J+—, ¥+— 18
2 p 2 4 2

a, f,y eeauees 8x’—4x’+6x—-1=0 eémp sweruminen (pOEIGET erafle,
/4 & ¢Lp

1
a+— ﬁ+§, }/+§ TGN APEIBISENGT 2_apLLI FLOETLIT(H

(A)/ ~8x°+8x-3=0 (B) 4x*+8x*-8x-3=0
4x° - 8x* -8x+3=0 (D) None of the above
(E) Answer not known
allenL_ AgMlwaledena
25 MATHEMATICS
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59. The equation x’ +x°-2x°+x°-3x*>+7x-5=0 has how many negative

roots?
x'+x° - 2x" +x° - 3x +7x - 5 = 08@ o avLnen geop ppevriisailar sramanfsams
(A)sATone (B) Two
genmibleene @ yagor(h)
(C) Four (D) Six
BITEN () <30
(E) Answer not known
dlenL Qgflweilérene

60. A rational cubic equation which shall have for roots 1, 3, — V-2 is

1, 3, - V-2 gdlu parismen 2oL w aldsupm wplitig & Foarun(y

A x*-7x*+17x+11=0 B) x3 +7x? -17x -11=0
(C)/x3 —Tx*+17x-11=0 (D) None of the above
(E) Answer not known

sllenL Ggfwedlerensay

61. The volume obtained by revolving about X-axis the arc of the curve
y = f(x), intercepted between x =a and x =5 is
¥y =f(x) erenp euenemeuemrerw X =a wHmb X =b PeoLiul L ugdow X- o
ewwns Gaream® sl Cealgred el s@h samToieTeuTeang

b b
Ay [zx’dx (B) [y*dx
b
/|7y dx (D) Jg ¥ dx
(E) Answer not known
eSlen Qg Mweilcvanen
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62.

63.

64.

ﬁxdydxz

ab
A) )
(C) a’b

(E) Answer not known
ellenL Ggflwedlcvane

b*a
(B) 2

(ﬁﬁgb

The aymptotes parallel to x-axis of x*y* =a’(x* + y*) are

2yt = a’ (2 + 7)) e X-oiEsEE @mwwnay@ﬁle& QarHCar@aer apannCus

(A) y+x=1,y-x=1
() x-a=0,x+a=90

(E) Answer not known
ellen GgMwelldene

The valueof T, I},_., 1s
r(nﬂ)l_‘(l-n)@eiﬂ LDQUL'I

nnx

(A

sinnmx
sInn7T
T

©

(E) Answer not known
aflenL Ggfluieilereana

(B
D) x—y=1x+y=1

y—a=0,y+a=0

(B)

sinnmt

SINRT

(D)

nx
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65.

66.

67.

@ Y I

4 4
1 1 1 1 1 1
© GG o (33
(E) Answer not known
ellenL QgMwefecdeney

The evolute of the cycloid x =a (6 —~sinf) and y=a(l-cos8) is
x=a(@-sind) wpgw y=a(l—cosd) eaeam e L ageier QemGar (g siped

(A) acircle (B) a straight line
(M GuUL_LLb e CrrGam(

(Q)/ another cycloid (D) catenary
HEDTH eul L 6lig 6y gmdadlwibd

(E) Answer not known
adlenL Qg fwielicvena

The radius of curvature of y=x+x* +x* at the origin is
y=x+x" +x° e, yHuydreNuden cuamerauany gpid

(A‘)/ ND) (B) 2
1
(©€) 75 D) 0

(E) Answer not known
ellanL GgMwuefdrena
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68. The radius of curvature of the curve x* + 3" =2 at the point (1, 1) is

yarefl (1, 1)@ x* + y* =2 eretp cuaereflen auenenay b pea)

3 V3
(A) 2 (B) Y
o B of 2
2 3
(E) Answer not known
clenL Gaflwueidena

69. Radius of curvature p=

auemeTey HID P =

Y2 Y,
@/ o) 4=
v, v,

(K£) Answer not known
aflenL Qg Mwailaena

70. Find the eccentricity of the ellipse 9x* +25y* -18x —100y-116=0
9x* +25y" —18x —100y-116 =0 eedlp fereul Lsen empwsEsTenans 556

ST,
4 3
A) — B 2
( s (B) =
5 1
i D) =
(€) 3 (D) 5
(E) Answer not known
aden GgMweilcena
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71.

72.

73.

—=1-ecos@ represent parabola when
r

l
eremib GLimgy — =1—ecosf ureuamearwgans &DSSHng)
r

() e=2 ®) =
(CV e=1 (D) e=0
(E) Answer not known

aen Qgflweildensa

The aymptotes of the curve x*y* = a’(x* + ¥*) parallel to the x axis is

x*y* = a’(x" + y*) el x 260 pE Gavamwurer apyefeans QarRGaTEH erarig)

A)/yzia (B) x=z%a

(
(C) y=c+a D) x=c+a
(E) Answer not known
allenL Qg fweilcranay
Te"’zdx =
w ¥ (ﬁ/[’i
4 2
c Z D) Z
(&) 4 (D) 5
(E) Answer not known
eflenL QgMwelidene
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74,

75.

.o

Find the value of [sin®xcos’x dx
4

I3

2
wéli snaws : [sin® x cos’ x dx
0

%4 8
A) ——— 2
) 3168 ( 693

3n 1
C — D) —
©) 512 ) 120
(E) Answer not known

alenL Qg flweldvena

The value of [x(1-x)"dx is
0

1
Ix(l —x)"° dx e W& LLiTeng)

0

(A)‘/i (B) -~

132 : 132
1 1
c - D) — -
(©) 66 (D) 66
(E) Answer not known
allenL Qgflwaelerena
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76. ¥
The maximum value of [—j ?
x

(1) Wesr BUGLIm wdliiyy
X
s ® ()
e
(C) e (D) loge
(E) Answer not known
sllenL GgMweildanen

77. Let f(x,y) be a function. The function f has maximum or minimum
value 1f f(x, y) satisfies the following rules.

flx, ) om sty f(x, y) 868y odvog BSUQLEm wdlou @Lagpsra il

wimg?
9f _ of _ f a8/
(A Y 0 and ay—O (B) and ay_l
(C) gi:l and ﬂ:O (D) f =1 and i]i:]
0x Qy dx dy

(E) Answer not known
aflen Qs Rwedldena
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78. Find the nth differential coefficient of x*logx
x*log x en nth cvews&Qayp sreams.

(-1)"*2(n-2) (-1)"*2(n-3)

& == B ——
(-1)"*2(n-3)! (-1)"22(n - 2)!
( — (D)
X
(E) Answer not known
allenL G flwelcrene
79. Ifu=x*+y"+2°, x=¢€', y=e'sint and z = ¢’ cost, then % is
2 2 2 ¢ P . { . du . .
u=x +y +z,x=e, y=e sint Gogb z=e cost eafle at e UL wngl?
A) ¥ (B) 2¢*
©) 3 (O 2e*
(E) Answer not known
allenti_ Qg MNuwefdveney
80.

It u:sin(x Ty ) then the value of xa_u+y8_u=
xX+y dx "0y

2 2
u=sin[x Ty ] eraflen xa—u+ya—u & &Ly
xX+y dx ~ 0
2 2 2 2 2 2y
@A) x+y cos[x +yj ( x*+y cos(x +y]
x?+ y? X+y x+y xX+y
2 2 2+ 2
(C) cos(x Y ] (D) (x2+y2)cos[u)
X+y xX+y
(E) Answer not known
fenL Cgflweldane
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81. Accept H, when H, is false is called
H, erénug seupns G mé@w Cung sies gnnsQsnaeag) eremig

(A) Standard error (B) Sampling error
FHL 9anip WeoLp

(C) Typelerror (DY Type 1I error
P cuens AenLp G rerTLmb elans GenLp

(E) Answer not known
aflen Qsflweildwene

82. The moment generating function of chi-square distribution is

&G Qarhasun Hereteupiled oTg ms-euiss ureuelen SpLLsSpenan 2 (HaTsEiD

FITITL
(A (1+2t) B) 1-2t)°
(C) (1+20)° @Y (1-2¢)
(E) Answer not known

dilenL Qgfweilcreney

83. If §;=10, S} =9.82 then F-value is
SI=10, § =9.82 arafler F-ar iy

(A) 1.00 (m{oz

(C) 1.20 (D) 1.10
(E) Answer not known
aflenL Ggflweildvana
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84.

85.

If x=66, =60, and S? =10, n=10 then value of ¢ 1s a. t-test statistic
18

t-Gengenan Latef@wedld, X =66, #=60, S*=10 wpmbd n=10 ceafid I-a
&y

A) 2.3 (B) 2.4

V2 (D) 2.2

(E) Answer not known
allenL G flwaflcvanc

If X i1s a Poisson variate such that P(X=2)=9P(X =4)+90P(X =6)
then the value of 4 1s

X eem urierer wril¥e P(X =2)=9P(X=4)+90P (X =6) eeaflle A
i B/

A O (B) 1

C 2 (D) 3

(E) Answer not known
elan QgRwelleane
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86.

87.

The values of B, and g, for Poisson distribution are

umigmen ureualan B, whmd F, wdHiuser wanGu

(A) % and 3-% B) 4 and A

% LOHIILD 3—:1{ A wpmib 4
(C)/:li— and 3+% D) A and 3+%

%LD[.D@M) 3+% A wpmib 3+%
(E) Answer not known

eflenL Ggfwedlcvaney

The mean deviation of normal distribution is

@uéflene ureueiien ermefl ellevsameang,

4 4
(A) 70 (B) 50‘
4 4

(E) Answer not known
aflen_ Qg flweleenay
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88.

89.

90.

The relation between Beta and Gamma distribution 1s

S wpmib smor ureugdderLGuw 2 drer QgmLiT

Bu,v) _ Bu+v)_
(A) 5w f) =I'(u+v) (B) F(u—v) Bu,v)
[(w)C) _ w)I'(v) _
(C) F(u—v) _ﬂ(u’ U) ( F(u+v) ﬁ(u’ U)
(E) Answer not known
aflewL GgMlwelvena

The coefficient of correlation lies between

L (Hneysblep &@ @en_wiled @mEGLD
(A) Oand1 (B) 1and 2
0 womd 1 1 whmd 2
(©) —1and0 ®r”1 and 1
—1 wHpmbd O -1 wpmd 1

(E) Answer not known
sllenL GgMuweirane

If the equation of two regression lines are 8x-10y+66=0,
40x —18y =214, then the value of (X, ¥) 1s

8x-10y+66=0, 40x-18y=214 eewg Qw Wsnam es&Carhsatflen
sweiLn (R erefled (X, ¥) o1 iy, ereviiig

(A) (13, 14) (B) (14, 13)
(C)/(13, 17) (D) (17, 13)
(E) Answer not known

elenL. Ggflwellerenc
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I1L. For the frequency distribution f (x)dxz%fdx, 0<x <3 find the mean

and the standard deviation

2
f(x)dx :—gidx , 0<x <3 arenm Qar(RésiiLn_Rerer LFeued sTTLEES, sTTEM WHmID

HL L ellvssbd Srens.

1 1

AV 2, — B) 1, —

1 11

C 2= D) -, =

(©) 5 (D) 1’9
(E) Answer not known
eilen Ggflwelidans

92, If X is a random variable with mean g and variance o®, then for any
positive number %k, Chebyshev’s inequality is
grnefl 4 wpmbd ureupuy ° Qenam. X ergyid Creir b, & -erenid Wens era
Gamewr Qa9ltlge sggeuLblarenn

(A) P{]x—,u|SK0'}S% (B) P{]x—ﬂ{zKO'}z%
(©€) P{]x—,u|SKO'}2% (D)/P.{]x—,u|2K'0‘}S%
(E) Answer not known

aflenL Qafweddane
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Ten coins are tossed simultaneously. Find the probability of getting
exactly seven heads?

usgl prewrumser @Gy swwsdd s Liu@nCung sflwurs 7 gaaser eflpeugnsrean
BEDEHMeUS STems.

13 11
Ay — B ——
) 127 ®) 128

16 15
0 = gt
©) 127 ( 128
(E) Answer not known

eSlenL. GsMweilcvane

A single letter is selected at random from the word ‘probability’. The
probability that it is a vowel is

‘Probability’ eremm cunriengsuier e arpés 2 ulier(pssns aumagnanean Hapssey
GTEITLIG)

3 2
WV = ® 2
© = D) 0
11
(E) Answer not known
aflenL Gaflwelevency
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95. The contents of 3 urns are :
Urnl : 1 white 3 red 2 black balls
UrnII : 3 white 1 red 1 black balls
Urn III : 3 white 3 red 3 black balls

Two balls are chosen from a randomly selected urn. If the balls are
1 white and 1 red ball, what is the probability that they come from urn
11?7 '

e Gheveusated 2 drar QumpLsar wpanmlws

Ghea I 11 Qeuctener, 3 Heutiy 2 &@LUy Lbgser
@heeu II : 3 Qeudrenar, 1 feauliy 1 sy upgsear
GOoa IIT : 3 Qaudrenar, 3 feuliy 3 smUIL UbsIGET

goeumiuy  pepulld @ram® ubgisdt ehssuuBdamar. Sifld @@ Ubg)
Qeudtenerimasa|bd wHApram Heauliurseyd Qmés, g Ghee I-dmps ahss

eTenen HlapEsaHea)?
1 »(z
(A) = (B z
3 4
(C) = (D) =

(E) Answer not known
aflenL Ggflwelidbene
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96.

97.

The probability distribution of a random variable X is

f(x)=Ksin (ﬂ—;J dx; 0<x<5. Determine the constant K is

shCGunég wrh X-wWear Hepsse; AFCuUTsD f(x)=KSin[”—;}dx; 0<x<5.

el K -eows Sinorefsaey.

N B 7

(4) 5 (D)/lo

/A w

'0) R -~

(€) 0 (D) T
(E) Answer not known
aflenL Qs fweilcranay

If A and B are two independent events then 1 ~P(A)P(B) is

A wpmb B arerugy @ eriunm Hapsdl erefe 1 —P(A)P(B) wiuy aeamg

(A) P(AnB) (B)* P(AuB)
(C) P(A+P(B) (D) P(A)-P(B)
(E) Answer not known
aflenL QgMweilcrena
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9B 1t P(AuB):%, P(AmB):-ﬁli and P(Z):é, then P(B) is

A, B arenp @) Hlapsdlsaficn P(AUB)Z%, P(AnB) =i LHMILD P(Z)zg eTar
@misre P (B) -é1 wdiy ererLig)

1 2
@ (B\/3

2 1
© ®) 5

(E) Answer not known
e GgfNwaeldenan

99. The standard deviation of 227, 235, 255, 269, 292, 299, 312, 321, 333,

348 1s
227, 235, 255, 269, 292, 299, 312, 321, 333, 348-ar S L elevssbd
(A)/39.24 (B) 29.24
(C) 32.42 (D) 42.42
(E) Answer not known
allenL Glgflweildvaney
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100. The mode for the following distribution is
Class Interval : 0-10 10-20 20-30 30-40 40-50 50-60 60-70 70-80

Frequency : 5 8 7 12 28 20 10 10
Setreu(hd HapOeue LiTeud grmler wpe@
9y @evLBleney : 0-10 10-20 -20-30 30-40 40-50 50-60 60-70 70-80

BlapCleu e : 5 8 7 12 28 20 10 10
(A) (B) 40.67
(CY 46.67 (D) 47
(E) Answer not known
aflant Qg flwefevene

101. Kelly’s co-efficient of skewness is

Qadvedlan CamemTaGap oTemigy

P +P +2P
A S - 10 50
@) S=m e
P P P
O, _P +P
(D) SK=P90+P10_2P50

PSO + Pl(]
(E) Answer not known

alen GlgMuieflerena
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102. What is the relation between mean, (M) median (Md) and skewness (Sk)
1s

gymefl (M), @eLfleva (Md) opmib Carama (Sk) Qeupdpden G o erar Qgm iy

GTEBTE?
(A) k=M + Md (B) Sk+M =Md
(CM Sk=M -Md (D) Sk—-Md=M

(E) Answer not known

allenL g flweidane

103. In Branch and bound method, the optimum fractional value of x; of the
variable x; then we add the following in the constraints parts
fevargar WwPHMID eubyser papuier SrsgbOumg wrh X e o shs Shedler
GlemmaiodiiiLy x; arafley Spsasramid ereng Bmd @B sl Huurhser GAfale Cerss

Couin(® .
A x,<1,x,<x;+1 (B) x}ﬁ(xﬂ , X2 l_x;—|+1
(C)/‘ijLx;J, x, 2| x 41 M) x,=0, x,=1
(E) Answer not known
cllenL_ Cgflwelevene

MATHEMATICS 44



104. The pay-off matrix for two players is

Player II
H T
Player I H { 8 _3}
T -3 1

The optimum mixed strategies for Player I and Player II are given by

@rer(H puT elenemwim_ig et Qlaadgisea el

2 &bg S| epCemumuLd (pSe oHMID @TeRTLTD eSlenemumlLreT(Héd

pui IT
H T
_ H[:S -3
pur I
T -3 1
H T H T
4 11 4 11
W5, {15 15} . {15 15J
H T H T
7 117 7 9
B S§={— —;S,=|— —
B 5, [15 15" " [15 15}
H T H T
F2 7 9 11
) S={— —;)8,=|— —
© 5 15 157 " 11 15}
H T H T
2 9] (2 9
D)y S=|— —;S,=|=- —
D)5, 115 1507 " |9 15}
(E}) Answer not known
aflenL Qgflwaelevenav
45
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105. The range of values of p and g that will render the entry (2, 2) a saddle
point for the game is

Player B
B B, B,
Al2 4 5
Player A A, |10 7 ¢
A, |4 p 6

(2, 2) g Qevarun’iyhHarer g Coennd Lereflwins wrpmb p wHmb ger iy eurby

Aemeumid ellenemum’_(H&E
Player B
B, B, B,
A 12 4 5
Player A A, 10 7 ¢
A |4 p 6
(A) =7 and ¢ =7 (B) p=27and g<7
(C)'/I;S7andq>7 (D) p<7and g=7
(E) Answer not known
aflenL s fNwefcanay
106. The objective of the inventory problem is to total cost.
FT&E MESWTEEG sarsdlen Qas@ 6lorgs Qemameo QEleugTELD.
(A) Maximize (B) Zero
LI(HLOLDMT& @S LLEOWILD
(CWV Minimize (D) Infinite
S mIDWDIEHGHSE (plgalldveoT

(E) Answer not known
alenL Gsflwueiedranay
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107.

108.

109.

The size of order which minimizes total annual cost of carrying inventory
and cost of ordering is

@@ Ceslllbpsrar Qurss eu@mLbdy lomeamwuub, Qmaripsd eflaaeawub
GDDESEIalg W Q& TeT(pGedlen Biere wimg;?

(A) Ordering Cost (B) Order cycle
QameTpse efleney Qararapge spnél

(C)/Economic order quantity (D) Revenue cost
Qummenmsmy ClSTETpS6 SHemey ppegen elilene

(E) Answer not known
allenL QgMiweldrens

The mean and variance of Poisson distribution are

umigres Lgeuedled spradl oHmId LiFeubLlg 26 @ HSEGLD.
(A¥ Equal (B) Mean > Variance
LD aymatl > ureupuly
(C) Mean < Variance (D) Not equal
gyredl < ureuduUIly Fiblevenen

(E) Answer not known
dlenL Qgflwelevenaw

If the number of servers i1s 3, and the arrival rate is 6/hr the service rate
is 4/hr. then the probability that there is no customer in the system is

@ Bneuarsfad 3 Caameu @)L miger 2 dterat. Cwab eumgsensWITeTT euhans 6l&lgD
6/wefl, Csmeu elflgd 4/wemll eaeanmy @mBEID, HHs euflens BewwUGD 6F

UMMy SESWITET(HLD @eamoe @ (ULgDHETer Hapsse, B(GLD.
(A) 0.3 (B) 0.
(€) 0.27 (DV0.21
(E) Answer not known
aflenL G fMwefcrenc
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110. In M/M/1 queueing system, P, is equal to

M/M/1 aufienss samédlen, P, e iy S GLD
@A) 1 w2
y7

A
©) 1+— D) 4

y7;
(E) Answer not known

eSlenL. Qg fNwelidwvane

111. The difference between the latest short time and earliest start time of an
event 1s called

e® Bapeier afusdu mou CrrednEd whosw by CrrsdpeEh o drer

NsHwirend eTarLIg)
(A)/Event Float (B) Total Float
e gemeud GlFwie Qwrég Wgmeus Fwd
(C) Free Float (D) Independent Float
@eveusF Blgemeus HFwd swrgen Blgemeud Qawid

(E) Answer not known

aflen Gsflwelidveney
112. Critical path is the path.
STDTEI LITeng GTaLIg) LTeng
(A)¥ longest (B) shortest
Berrorer GO meTan
(C) slack (D) redundant
SETTHS Wenawimest

(E) Answer not known
allenL CsMuwieilcrenay
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113. In PERT, the expected value of activity duration formula is
PERT & ge1@eungp Gewebuim’ g erdl iumié@i wélianu sngmib @sHpo
AV (t, +4t, +t )+6 B) (t,-4t,-t)+6
©) (¢,+4t,-1)+6 (D) (4¢,+4¢, +¢,)+6

(E) Answer not known
allan GlgMwelidane
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114. A department of a Company has five employees with five jobs to be
performed. The time (in hours) that each man takes to perform each job
is given in the effectiveness matrix :

Employees
I II III IV V
A|10 5 13 15 16
B3 9 18 13
Jobs C|10 7 2 2 2
D7 11 9 7 12
E|7 9 10 4 12

How should the jobs be allocated, one per employee, so as to minimze the
total man-hours?

@ Hpouearsdear g siamplle mbg Ceomaseamer mbg Buiser GsUdpriser.
patammeumd ereuaumn Geumeaanw Q&lub stewb (waflufldw) Hmer emiulded
QarhssLul_{ereng
Ceueneowirl_seT

I II III IV V
10 &5 13 15 16
3 9 18 13 6
10 7 2 2 2
7 11 9 7 12

7 9 10 4 12

Gouenev

S e R e

Cuwrsg Ceuemar Crrsans @Gonss geubeurm Geuamaurl s@rs@ ¢@n GCoume e
g UuenLuléd ersuaumy Gauemavenw LkSEH Qeeurds?

(A)  A-(II), B-(D), C-dII), D-(AV), E-(V)

(B)/A-(II), B-(I), C-(V), D-(III), E-(IV)

(C) A-(II), B-(I), C-(II), D-(V), E-QV)

(D) A-(dI), B-(V), C-(III), D-(1), E-(IV)

(E) Answer not known
eflen_ GgMweldrane

MATHEMATICS 50



115. Solve the assignment problem :

116.

Sawme

Haneu(pid p&Is&EL () samsdlen Siey

Q=

D

E F G H

18 26 17 11
13 28 14 26
38 19 18 15
19 26 24 10

E F G H

18 26 17 11
13 28 14 26
38 19 18 15
19 26 24 10

A A-EB-FC-GD->H
BYA>GBoECSFDoH
€ A-HB->FC-SED->SG
M) A-GB-FC—-ED->H

(E) Answer not known
eflenL_ GlgMwailcraney

Which of the following method connected to transportation problem

Spaarr_sneusatiay 6Tg CUTE@GUTSEIS SavTadinG ST 2 e wg|.

(A) Dual simplex method
el Slibtiblersen penm
(C ODI method
MODI @penp
(E) Answer not known
aflenL Qg flweflcreney

(B) PERT method
PERT wep

(D) Hungarian method
amenm Gafwien (penm
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117. If the sum of all available quantities is equal to sum of all requirements

then the transportation problem is called problem.
CursEeursgs seamsde @@ulbear smpge woHmb GCsemaselar sm{Hae &wwLrs
LMBHEETL SBSS HTEHS, S eTemliLi(HLD.
(A balanced (B) biased

FOULRSSILLL ML 6m LW
(C) unbalanced (D) unbiased

Fwhleanawb FTTUDH

(E) Answer not known
aflenL Qg Mwedvanan

118. MODI method 1s also called
MODI gpewpulien wp@mmm Quwit

(A)/u-v method (B) least cost method
Uu-v (penm BESm wdliy apewm

(C) VAM method (D) north-west corner rule
VAM penp auL_GuhHE epame alld

(E) Answer not known
edleL QgMweNerenew
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119. Find the dual of

120.

Maximize z =CX
Subject to AX<b and X=0
Llgerm @ (HEIDG GEMEMSHS HTERT :
BSuuey z=CX,
Qumisg, AX<b, X>0
(A) Max z'=A"w, S.to. b'w=>C"
BuQum 2 = A"w, Qummss bw = CT
(B) Min z' = A"w, S.to. bw=C"
)&eﬂg z'=A"w, Qurmiss b"w > C”
Minimize z" =b"w, S.to. A"w>C"
B&fly 2" =b"w, Qummss ATw>C"T
(D) Max z' =b"w, S.to A"Tw<C”
BuGum 2" =b"w, Quiyss A"w < C”

©

(E) Answer not known
aflenL Ggflweildenan

The solution of the Linear Programming Problem
“Maximize z =2x, +3x,
Subject ot the constraints x, -x, <2, x, +x, >4 and x,, x,20" is

“z=2x,+3x, erenp eriGeven x, —x,<2, x, +x,24 wpmw x,,x,20 eren
HubsmeasEnsE 2L Ul Qubowrags” aearn CrMwud S pans sansdler Siey

A x,=3,x,=1 B) x,=0,x,=4
C) x=1,x,=3 (D) Unbounded solution
euTbLHD Sie

(E) Answer not known
dlenL_ AgMlwalcrena
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121. Maximize z =x, +x,
Subject to 5x, +3x, <15, x, +x,26, x,, x, 20 has

Maximize z =x, +x, @wug 5x, +3x, <15, x_+x, 26, x,, x, 20 aafle

(A) unbounded solution (B)¥ no solution
creveneiHm Sirey &ray fenLuing

(C) infinite solution (D) finite solution
pyaypr ey 2 @@ piyeip Sitey 2 @@

(E) Answer not known
aflenL Qgflweiidvana

122. A point z,, at which a function f fails to be analytic but is analytic in
some point of every neighbourhood of z,, the z, is called

f eenp amiy, 2, Yarefulé LG pETUNMID, 2, -6 eubleun(p <jemenoulgib

gGsenpd ey ydrafuied, uguep o dremeurmd @ MBSTD, SLLETa 2, -8
EDESRTL UM DIENLPESMLD

(A) aresidue of f(2) (BY a singularity of f(2)
f(2) -en g eréeiD f (2) - g augplijarad
(C) apoleof f(2) (D) a fixed point of f(2)
f(2) -&r @@ siGaub f (2) -én @ HleveoLiyerat]
(E) Answer not known
ellenL Qgiweddrenay
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123

124.

z+1

" The residues at the poles of f(z)=— are
z°+9
z+1 o P

f(2)=— ereniLb gmimen giHeutisefen eréen

z°+9

1+3 1-3 -3+1 -3-1
Ay ——, —F1 B ,
(A) rElr (B) o o

3+i 3-1 3-i —-3+1
C -y D —
©) 5 6 (D) 5 6
(E) Answer not known

dllen_ Caflwalevena
Residue of tanz at z =% is equal to

T . ..

z =—2— & tanz eweréend
(A)/—l (B) 1
<G 0 (D) oo
(E) Answer not known

allenL GAgfwefcvanay
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125. A point 2, is such that there is a deleted neighbourhood 0<|z -z, |<e of
z, throughout which, fis analytic. Then z, is called
em uydell z,, <eaig, @sar fEdu ei@mew 0<|z -2z |<e Wgeter Qe
yerallllgid [ @m ugwep emiutes QnsEGEwale 2Z,-m SpssaTLeury

DIEDLPSHETLD.

(A)\/An isolated singularity of f(z)
f(2) -1 @ gefigs auy

(B) A non isolated singularity of f(z)
f (2) -en @ seNenwwdHp aup

(C) Aresidue of f(2)
f (2) -én g eré80

(D) A regular point of f(2)
f (2) -év @m Qgrmyered

(E) Answer not known
afenL Ggflwelldeana

. 1. . .
126. The Taylor’s expansion of = in the region |z—1|<1 is
z

1
—an, |z —1|<1 eremp LSl AeMer afifiey

Z

@ Tz BY S(-1)"(z-1y
(® g(—l)"(z—n" (D) g(—l)"*z”
(E) Answer not known

aflenL Qgfwelldvana
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127.

128.

In the Laurent’s expansion of f(z) about z=z, if the principal part
contains infinite number of terms, then z =z, is called

z=2z, ydreNded, f(2)ar omeam. olfeléd esamol uGH earamilaor e
o miygasemer QupdlmulGlen, 2 = 2, eerug)
(A) apoleof f(2)

f(2) & @ si@auD
(B) a removable singularity of f(z)

(2) e b BéssamIgw upLiyeTef)

(C)Y an essential singularity of f(z)

f (2) & e 69TE8WPGLITS au(pliaraf]
(D) azeroof f(2)

f (2) én g sl

(E) Answer not known
allenL Ggfweilerena

Determine the number of zeros of the polynomial 2z° —6z®+z+1 in the
region 1<(z/<2 is

22° 62> +z+1 eramp LdQNUUECEToa 1<[2/<2 aamm LEHGD QupBmiED

yFflwnsater erameniléams
A 1 (B‘é.
(C) 2 (D) 4
(E) Answer not known
et Qs flwellvency
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129. 2 : :
1+24+2 4. isthe expansion of

11 2!

z z2° , . .
1+—=+—+-- aratiugy eflfleur&sLom@Lb.

1 2
(A) cosz (Bﬁ
(C) sinz (D) logz
(E) Answer not known

sllenL Glsflwalcrenay

130. If C is any closed curve and n>0, then the value of the integral
[(z-a)"dz is

c

C erenug gCGsayid g opig W cuaeareuay whmb >0 erafle, j(z —a)" dz -en iy
C

(A)/O (B) 1

©€) (D) -i
(E) Answer not known
allent. Gsfueiidena
3
131. The value of | o dz. , where C is the unit circle, is
c(2z+1)°
3
C arargy |2|=1 erafled, 6[(22 le)q -67 Loy
T \Aﬁ
Ay — BY 22
(A) " (B) 1
© = @ Z
4 4
(E) Answer not known
aflenL. Agflwelidvena
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132. The value of j' X x 1S
o (x*+1)(x* +4)

x2

g(xz DG v ) Ay

B\

(A) (B) f

D) -

© 200

Bl o

(E) Answer not known
alenL GgMlwaldeane

133. If z, z,, 2,, 2z, are distinct points taken in order, the cross-ratio of these
points 1s given by

Z,,2,, 2,2, etanm QeusuGeumy yeraflsener cuflansliu(psdleame seupdlen @Gm&Es

R EAN g
A) (2, +2,)(z, +2,) (B) (z, —2,)(z,—-z,)
(z,+2,)(z, +2,) (z,+2,)(z,+2,)
,/(z -2,)(z,-2,) oy B+z)E )
-z)(z,-2,) . (z,+2,)(2 +2,)
(E) Answer not known
eflenL Qg flweilevanen
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134. Find the linear fractional transformation which maps the points z, =-1,

2, =0 and z, =1 onto the points w, =, w, =1 and w, =i respectively
z,=-1, 2,=0, 2, =1 eenp yaefsear w, =—1, w,=1 wHM W, =1 e
yeraflgerrs 2 porpmdlen Ul (ees 2 (BorhnaHamend &Terms.
@) w=2t B =iz

2+ l+z

iy .

© w=iz (D) w=22t

z—1 i-z

(E) Answer not known

allenL Qg Mweievena
135. The fixed points of w = z=1 are
z+1
w=2"1 én Hlanao 1y erafseir
z+1 -

(A) 1 (B) —1
QY +i (D) +1

(E) Answer not known
aflerL Qgfwelldvena

136. The mapping w=f(z) which preserves the magnitudes of the angle
between two curves is called

B uaereuanysE @enL Ll L Gamean SeTameull LUTgETEEL o oo W = f(2)

ereLILI(HLD.
(A) aconformal mapping (B)" an isogonal mapping
R Qe CamTssa (5 swGamam Canigge
(C) a bilinear mapping (D) alinear mapping
e @l Crilu Carigge e Cuflw Canrgged
(E) Answer not known
aflen QgMwelldbena
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137.

138.

If 2, and 2z, are the images in the complex plane of two diametrically
opposite points on the Riemann sphere, then

sl aTar sersdled o drer, z,, 2, eremueweu fomen Camangdlan 5g o drar @rawr®

Crirwem Lereflgatler MbumigerTarme

(A)/z, Z,=— (B) z,z,=—i

©) =zz,=i D) zz,=1
(E) Answer not known
aflenL Ggfweaidenay

If f(z) and f(z) are analytic functions in a region D, then
f(z) wpmd f(z) eremuena D-aranp ugdulien o dren L@apenE smirLser erafle
A) f(2)=0inD
D-é> f(2)=0 gy
(B)‘/f.(z) 1s a constant in D
D-& f(2) @@ wrfla
(C) f(2) 1s not a constant in D
D-& f(2) e@mwrhd iwe
D) f@+#0inD
D-& f'(2)#0

(E) Answer not known
allenL Qgilweldeney
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139. The value of _ 0 . — 18
A-9(2-1)(3-17)

> 67 Lodl
1-D@-D@E—0) -
(AB/—;l ®) 2
(©) —% D) -2i
(E) Answer not known
dllenL Qgflweldensy

140. If uw(x, y)=2x—nx®+2my* where m, n are constants is harmonic then
m:n=

u(x, ¥)=2x —nx®+2my® (m, norfdssr) ereniig) g Qmss sy eraflés m:n=

(A)/l 02 B) 1:3
C 2:3 D) 2:5
(E) Answer not known

alenL Ggflwuafmansa

141. If the function f(z)=a(x’—y*)+ibx y+c¢ is differentiable at every point,

then
f(2)=a(x® - y*)+ibxy+c aam sy eoom ydelselgh amsi_sssss)
erafled
(A) a=b (B) a=2b
v 2a=b D) a+b=0
(E) Answer not known
eflenL CaMweferenay
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142, If f(z)=u(r, 8)+iv(r, 8) is differentiable at z=re’ # 0 then the value of

143.

f'(z) is
z=re’ £0 eam ydefl@ed f(2)=u(r, O+iv(r, ) eaemsi_ apyuyGweaio,
f'(2) -en wHLiuneng

(A‘/i(a_u_‘_@g) (B) l(a_u_ia_v]
dr dr

z\ar lar z
(©) ﬁ(@_ia_u] (D) i[éﬂ+i§ﬁ)
z\r dr z\ dr dr

(E) Answer not known
ellen GQgMwelerens

Let V be the set of all polynomials of degree <n is R[x]. Let T:V -5V
be defined by T(f)=ﬂ Then rank of T' is

dx
V aaug Rlx]—e, vy <n oo e uogpiys Carmeausealla samd eTes.
T:V-SV aaug T(f):? aTe cuenywumEsLILIgen 1 6 b
P
n+2 n+1
Ay — (B) —
2
© > (D) n
2
(E) Answer not known
eflenL Agflweafdrena
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144. If Vis a vector space over F then the scalar multiplication i1s a function
from

V aanug F @en Sgren Qeusit Qeuefl erafed, Hensudied Qumsse eranp enfuneng)

(A FxF->V (B) VxF->V
(C)\/FxV—>V D) VxV >V
(E) Answer not known
aflen Qgflweiiaene
145. 3 -4 4
Sum of the eigen values of the matrix |1 -2 4| 1is
1 -1 3
3 -4 4
1 -2 4| eénp siemfluden Apliy apeorsefler & Hige
1 -1 3
4) 2 (33/4
(C) 6 (D) 8
(E) Answer not known
ellen Qgflwedlcreney

MATHEMATICS 64



146.

147.

6 -2 2
The product of two characteristic roots of the matrix A=-2 3 -1

2 -1 3
18 16. The third characteristic root is
6 -2 2
A=-2 3 -1 ey emfluden  @uewr®  ApuGwey  pperisatier
2 -1 3 ‘
QumEESsTas 16 arafld epempreugy ApliGwey epagdern wdliy srems.
A 4 (B) 3

(/2 D) 1
(E) Answer not known
eflent_ QgMwelicraney

Find which of the following three vectors do not form a basis for V,(R)
V.(R) aenp Sevswer Qaualls@, Gemeumb SHoswudseld ahg qamm oigsseammd
A HTG|?

(A;/.l, 2,-3),(2,5,1,(-1,1,4 (B) 1,1,0,(0,1,1),(1,0, 1)

(CV¥ (3,2,1),(3,1,5),3,4,-7) D) 2,-3,1),0,1,2),(1,1,2)

(E) Answer not known
allenL Gsfweilerena
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148. Which of the following is not a vector space?
Aeteu(puameupBley ergy Hanewen Qeuafl &g ?

(A) {a+b«/§+c«ﬁ/a, b, ce Q} over

(B) {[a O:I/a, be R} over R
0 b

(C) {(a,0,0)/ac R} over R
(DA/ Q[x] over R

(E) Answer not known
aflen Qgilweildvena

149. If W, and W, are subspaces of a finite dimensional vector space V. Then
wpigaym Lfores QeusL i Qeuefll V ulles W, wpmis W, o érQeuaflser erafled,
A dmW +W,)=dimW, —-dim W, + dim (W, nW,)
(Miim(W; +W,)=dim W, + dim W, - dim (W, nW,)
(C) dim(W, +W,)=dim W, —dim W, —dim (W, nW,)
D) dim(W, +W,)=dimW, +dim W, + dim (W, " W,)

(E) Answer not known
adlenL Qs flweildana

150. The norm of the vector (1, 2, 3) in V,(R) with standard inner product is

Qurgieunan 2 Qumssmas Ostare V(R)-o (1, 2, 3) eaap Qeaus_fer

Qpduwimerg
(A) 6 (B) 14
(C)/ V14 (D) 1
(E) Answer not known

edlenL Ggflwedlevanew
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151.

152.

If ve V then the length of v (or norm of v) |v|, is

ve V aamugen Sembd (ideg Qpdlwd) [v] eremnig ———— ay@.

(A (wv)uzv (B/\/(v, v)

© (vv) D) J(u,v),u #v
(E) Answer not known
alenL- Ggfweidane

Which of the following statement is false?

&G AsTRSsLULL meuulled eTHE Snhn Seummens)?

(A) Every integral domain can be imbedded in a field
crH&leUM(h TETERTIRISSEMS LD STEHSI0 LS&SSPlG LD

(B) A Euclidean ring possesses a unit element
(1 W56 g LG eUaneTILDTeNS) 62(F D1e0@E 2 mitienu Qupdl(méEid

(C) The element a in Euclidean ring is a unit then d(a) = d(1)

2ol @ -Barg Wwedlgwen eumetwisfled @@ HoG 2miy  eaefléd

(a) = d(1} o@D

(DWV If an ideal U of a ring R contains a unit of R then U # R
@(h auaerwid R -6 e & U yeng epm i@ 2 piieu Qupdl@mhsme

U# R @b

(E) Answer not known
eflenL g Mwaildena
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153. If U is an 1deal of a ring R then
U aeug R ergyib euenemwisSlen ot erasfled
’/Uz R,ifl1eU

A) U=R (B

U=R U=R,1eU aala
C 1eU D) U=R,ifle U

leU U=R,1¢ U aafle
(E) Answer not known

aflenL Qg flwedlcane

154. Let R be a commutative ring. Then an ideal P # R 1is called a prime
ideal if
R on uflvrmhp ecemenub aas. iuGumyg em Fiob P # R geag usts
T erearm SienpdaliL Ceuam(HiomemTed
(A) abe P=>aePandbe P
(B)/abe P = eitherae Porbe P
C) abe P=>a=0andb=0
D) abe P= eithera=00rb=0

(E) Answer not known
elilen QgMweiecranay

155. If every element of ring R is idempotent then R is

R eremp eumerwiglen euGeun(m o miilb sararhés arafler R erenug ———
GLb.
(A)/Boolean Ring (B) Division Ring
Leflwien euenerwiid U@ SUEnEITIILD
(C) Sub Ring (D) Ring with unity
9_GTT GUEMETUILD DOV (GENL_LL GUEMETILILD

(E) Answer not known
allerL Gz flweildena
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156.

157.

158.

The number of zero divisors in a ring of integers is
WppaeHatien cuamerwigSHe 2 arer &Ll eu@LILITEEaTan 67Tt iGHamns

(A% (B) 1

© 2 D) 3
(E) Answer not known
dlilenL QgMwealerensv

A non-void subset H of a group G is a subgroup of G if and only if

G aan Gosdar CQaundliwpy goassard H eaawug G-a1 goawns
GGIemTe WL (B

ANV abe H=able H (B)-a,be H = abe H
C) abeH=oalbleH D) abe H=>a+be H
(E) Answer not known

enL G fluaicrena

Let a = (5,7,9),b = (1,2,3) be two permutations in a set S ={1,2,..., g}.
Then the permutation a ‘b a is

a=(5179) vipw b=(123) gfuwasda S =1{1,2,...,8} aeap sawsHe

A auflesnmhphise aafler o b a aaren?
A) a (B‘(

© at D) b7
(E) Answer not known
alenL CaMwuaidreney
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159. The number of generators of the additive group Zs4 is equal to

Zsg eTanug) sal Lane QUITMSEE @GeLd eTased &HEET rEsemen?

(A 6 (BY 12
€y 18 (D) 36
(E) Answer not known

aflenL Qgflweilévena

160. If a group G has exactly one subgroup H of given order, then
G earp @owreng Qar@ssiul auflmede H eaam @Gy 2 gosms wl HGWw
QupdmLides
(A) H is a cyclic subgroup of G

<eng G -ulern 5687 2L @GawmELd

( H 1s a normal subgroup of G

H syang G -Qer Gpitenio o 1 @eowm@id
(C) H is not a normal subgroup of G

H syeng G -Wlen Griteno 2L @alb Siche
(D) O(H) is a prime number

O(H) TG 6(TH LIKT GTEUT <B4,(SLD
(E) Answer not known

ellenL Cgflwedldene

161. Let H and K be two subgroups of a finite group G such that
O(H) > \O(G) and O (K) > JO(G). Then
G aamp gpyem Gosded H wimn K e ol sefer euflengaer O(H) > O(G)
O(K) > JO(G) erempeurgy @m&sL-(1b. SLQurps)

A HnNK ={e} (B)/HmK;é{e}
(Cy HuK=G (D) HcKor Kc H
(E) Answer not known

edlenL Ggfwelcena
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162. Let [ : ¢ — ¢ defined by f(2) = Z. Then Kerf is
f:c—c eempeamiy f(2) = Z gem cwerupssiiugen, Kerf erenug ereen?

(A) ¢ (13({0}

(C) {1} D) {i}
(E) Answer not known
allen Qg Muweldvene
163. . 1 o .
The sequence of functions {f,(x)} where f, (x)=—e™, is
n
on [0, )
f,(x) = le—nx erafley, {fn(x)} erenp QBT &S [0, o0) -60———— @b,
n
(A) divergent (B) not convergent
eliflged Cgmii&él REhIEGS QSTLTFS e
(C) not uniformly convergent (DMuniformly convergent
Eynan ep(piiGS QFTLTES eew Eyren g(mhEGE QsriFs

(E) Answer not known
eflev Qs Mweficrency
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164. ) ) . %
If f is continuous on [a,b] and if F(x) = _[f(t)dt for some x € [a,b] then

a
F is
X
f eenug [a,b]-ér Gué g Qsmisflurer sriurse)n whmb F(x) = If(t)dt,

o x € [a,b] @mpsre, F g

(A) Not continuous on {a, b] (B) F =0 on [a,b]
[a, b]-é» g Qamirédwipm ey F =0, [a,b]- W
(C)/Continuous on [a,b] (D) Not bounded on [a, b]
[a, b]-& g Qsm_rédwumar smiy la, b]-é aurbupmg)

(E) Answer not known
ailent Gz flwedldveane

165. The value of ‘C’ in the Rolle’s theorem for the function f(x) = V1 - x*

(-1<x<1)is

flx)=v1-x%2 (-1<x<1) arayd #niLdE Grrelen Copmsdar o den ‘C’ -an

Ly
(A)/ 0 (B) -1
€ 1 (D) oo
(E) Answer not known

adlenL Qg fweldena
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166.

167.

Union of two connected set 1s
Gran (k) Qe sambisetan geardliiy G
(A) connected

B enenThs & emTLD
(B) compact

&FE1H 0TGN SemTLd
(C) closed

UL &HERTLD

(DWW need not be connected

@ enemtHE SerToTs @(HEs Geudimyg W Seudlidlaena

(E) Answer not known
aflen ClgMwellévanay

Which one of the following metric space with the usual metric is not
connected?

Aemeumd euIpEHLTE Wlienu 2 el w wiril Qeuaiudler ergy QenamrasiiuLmg wimli
GQeuafluim@b?

@ [1,2] (B) [3,4]
CvTL2]u3,4] (D) [1,2][3,4]
(E) Answer not known
edlenL Ggflweicrenaw
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168. If f is non-constant real valued continuous function on R, then the
range of [ is

R-@en Bg [ em wrildwadars Quiindiy Qsroisflurer sy aafle [ -Gar

eS&581D

(A) Empty (B) Finite
QeudmisEemnTLd g6 M| SERTLD

(C) Countably infinite (DY Uncountable
aramenilLg&s (1plgedled semrid GTEuT 6wl L BB HES 06V

(E) Answer not known
alerL Qgflwellevand

169. Let G be an open subset of R’. Then the characteristic function of G is
G erenugy R -én @m Hpps sambd arans. aranGeu G -én AipiQwiené sriuneng,

(A) nowhere continuous on G

G -an 85 eriyeraflulguid Qgm i wneang) siee
(BX/ﬁowhere discontinuous on G

G -enn B eruyemeluleyd Qg iEHwhHpsrs Gaomen
(C) continuous only at the integers in G

G - 2 6men (p(y eraaafian g wL_Hb QerLrFSlwuransm@
(D) discontinuous only at the integers in GG

G -6 2_aer (p(y eTamsaflen Bg) wl G QsmiEflwuhnsr@o
(E) Answer not known

sllen Qgflweildene

170. [(Zn)!:llln _

A) 2 (B)
© 1 (DZ
(E) Answer not known

denL QzNwelldama
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171.

172.

Which of the following is not correct?
LleiTeu (hHeuaTeUD NI 6T 678 HEUmTans)?
(A) R with usual metric is not compact
R - apsawrear Qwl Nedé ssdgwrag Qadma
(B) (0,1) 1s not compact
(0,1) -s&8gLrens Qo
(C) (0,) is not compact

)/0, ) -558gLraNs) Qe
(DV' Every finite set with discrete metric is not compact
gaubleurh (pigeym 9AElener wirtiy (QwlMé) Qeueflyb s&flgwreng: @dame

(E) Answer not known
eSlenL Qg Muieicancy

The series Y (-1)""! 1
n=1 h

- 1
Z (- 1)n+1 — earenm QST 605
n=1 n

(A) An absolutely convergent series

@@ APGeummmEGL CgTLrT
(B) A divergent series
alfGgmrT
(CwConditionally convergent series
R Hlubsenen @(HRIEGD QETLT

(D) Neither absolutely convergent not conditionally convergent
DDOeuMBRIEGLD CSTLT D0 LHNID FlUbSHET 2HEIEGD GHTL(HD S
(E) Answer not known
ellen_ QgMwelerensv
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173 = 1

* The infinite series ), —-—— is
n=1 n +a
. e 1 :
puelder QAgri Y. — 5 GTeTLg)
n=1 N +a
(A)/_Convergent (B) Divergent
@eNuyd Qgm cllflwy Qgmi
(C) Oscillate (D) None of the above
Sienewd Glgmm CuhamPli Tgia|D B dame
(E) Answer not known
aflen_ Glgflwelldena

174. Which of the following is an example of a conditionally convergent
series?

Spsaaianeusafc, aTanel e HlubSmen @rRGL GSTL(HEE THSGEET_H GED?

- 1 © (1 n+l

@ Y ® ¥y tU

n=1 R n=1 n
o/1-L 1 L, @ 1+iilil

2 3 4 2 3 4

(E) Answer not known

aflen Gsflweflcvenaw

175. The geometric series L +x +x2 + ...+ x" ' + ... is convergent when

l+x+x2+... +x"1 + .. aamp auigellwed Glgm i LmsEw Curg
PHBIEGLD.
(A) >1 B) x=-1
(CW |x| <1 D) x| =1
(E) Answer not known

eflen Qg flwelldena

MATHEMATICS 76



176

" The range of (sm nj is , for all n eN.
n

sin n ) e
( ), n € N arénuigen eféssid
n

@4y [-1,1] (B) [-n,n]

© [0,n] (D’{— l,i]
n n

(E) Answer not known
allenL GAgflwueidena

177. The essence of the Bolzano Weiesstrass theorem is

CumaanCGenm allwrevig prev GCanmsHes &Tymbasomeg)

(Aﬁvery infinite bounded set of real nos has a limit point
geuGaun(m (pyefdwar Quubudamraaiean samgdlne eroamelL el @ mssng)
(B) Every finite bounded set of rational nos has a limit point
iy eym eldlgpm cramasaiien samsdnE e eTovenaLiatef) @l(maE@ WD
(C) Every infinite bounded set of real nos does not have a limit point
@abeumm  pyeldver eupbyearar Guuuarsefien samssngllnE m
eTevenan Liemarfl @l (mé @b
(D) Every set of real nos has a limit point
wpyeifldvar Qutudarseaisr samsdbe cTawemelilaral G(maEL0
(E) Answer not known
allenL_ GgMweferency
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178. Which of the following sequences is convergent?
Hleteu(meuamTeuDMIET 6TEI (kG L TLTFS? ‘/
1
163

@ (1) (B

© (-n) D) (n)
(E) Answer not known
cllenL Glsflwealerenay
179. The value of lt[ 2n -+ n +~-+—L] 1s
el p? +1%2 p?+ 27 2"
n n 1. .

\/72‘ /1
Ay — B &~
(A) n (B) 5
€ = (D) ©
(E) Answer not known

eflenL. QafNwaldrena
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180. Which of the following statements are correct?

181.

SpsTemib eursSwm e ereneu sflwimaraned?

1.

(A)

(©

(E)

Z the set of integers is countably infinite

Z aayib ppQeuaraaflen seamnd eramanil_ssd6 (1pig.eMed emrib
R the set of real numbers is countably infinite

R argyib QuiQueansaien samb eramant_§568 iy edled sewrid
Q the set of rational numbers is countably infinite

Q erepib flsupm eramsaien sald craantl_S568 1piyefled semrid

only 1 (BMonly 1 and 3
1wl @ 1, 3wl Gib
only 1 and 2 (D) only 2 and 3
1, 2wl (i 2, 3wl @b
Answer not known -

sflenL GgMwelcrenav

The function f : R — R" is given by f(x) = e* is

flx) = e" gQamam_smy [ : B > R' gmn
(A)A— 1 and onto function

B)
(©)

D)

(E)

1 -1 wigb CoaGsarss ey

1 — 1 but not onto function

1 -1 yemed CoaCGaniss s iebev
onto but 1 — 1 function
CuaCsarigg <ypammed 1 — 1 gy @i
neither 1 — 1 nor onto function
CuaGarigs womb 1 — 1 iy e
Answer not known

cllenL Ggfwelerencw
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182. The centre of gravity of a uniform solid hemisphere of radius a is

27> QarerrL Fymen fewo xenyCarargder ellmiliy elens D GLD
8a 3a
A — =
(&) 3 ( 3
a 2
© = D) —
2 a

(E) Answer not known
elten Csfweierena

183. Find the mass centre of three particles of equal mass situated at the
mid-points of a triangle

@@ psCaramsden Lsshsailan ewwliLeallsafien Bg oemwbgidrer epery swwome
HleopejenLw Yereflgafian flenp enowigdlenens snamms.
(A)/Centroid of the triangle (B) Incentre of the triangle
wp&Gamenrgdler Lall iy epowiid p&Caramgdlen 2 aTaul L enowild
(C) Circumcentre of the triangle (D) Both (A) and (B)
wp&Garamgden Qeuefeu L eowid (A) wpgid (B) <@
(E) Answer not known
eflenL QgMwedlcvenen

184. In F = uR, if F is the Friction then R is
F = uR swémun’ e, F aaug o gmiey eflens arafller R eramug

(A) Friction (B) Limiting Friction
2 MG CTVENE 2 FTUIGY
(C)/Normal Reaction (D) Angle of Friction
Qe ss ardliellens 2 rmie| GCamenTid
(E) Answer not known
ellenL Qg flweilcrena
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185.

186.

187.

If three coplanar forces acting on a rigid body keep it in equilibrium,
then they must be

e @ Ser ellengsen e sieamone GQurmeflanGud Gewdul (B swblemaulien
ameugFH (e D eTafled jeneuser ereueurm @) més Geuam(Hib?

(A) concurrent (BMeither concurrent or parallel
@EsTTSI REETENG| SiHag) QweTnas)
(C) parallel (D) perpendicular
@lenemmwiTeng; Cem@ssTang,

(E) Answer not known
aien. Gz flweldane

Lamzi’s theorem states that

amdiuiler CgHmLd GTEILIGT(GLD.
P Q R \A Q R
(A) = = B —— =7 =~
cosad cosf cosy sinad sinff siny
P - R P - R
© L8 .__ o L -9
sine sinf siny cosx cosf cosy

(E) Answer not known
alenL Qg flweferena

If the resultant of two forces acting at a point with magnitudes 7 and 8 is
a force with magnitude 13, the angle between the two given forces is

7 wHmd 8 eran SieTeysERMLW e Letefllld QurkiEgh @ eleassafler ellaneTey
aflensuliar seme] 13 erafley, Bicuail(m elenss@hé@ e Guwimer Gameantid
(A) 30° (B) 45°
@/ 60° D) 90°
(E) Answer not known
adlenL Caflweficvene
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188. Let two forces of magnitudes P and @ are acting at A with angle
between them as . If R is the magnitude of the resultant, then R? =
P wipmib € eweu siemeysarts o e w @ran(® elesser qm Lereflulies Qewdur Lme,
o aeaugl Seupding Qe liul L Carennd whmb R ereamug elenere) eflengufe

<anay srafler B2 =

(A)'/P2 +Q>+2PQcosa (B) P? + Q% + PQ cos
C) P2+Q%-2PQcose (D) P?2+@Q? - PQcoscx
(E) Answer not known

eflenL GsNweilcrana

189. Let S be the circumcentre of a triangle ABC. If the forces of magnitudes
P,Q,R acting along SA,SB,SC respectively, are in equilibrium then

the ratio of P,Q, R are -
wp&Garemn ABCulen sppeu L eowbdS eas. SA,SB, SCsaflar aufluns

weonCu P,Q, Ramer aanamareunss  alewsser  sofleveudsd  Gmuden
P, Q, R seflern e9flgomensg

(A) .cos2A :cos2B : cos2C (B) cos A :cosB:cosC
(CV sin2A :sin 2B : sin 2C (D) sinA :sinB :sinC
(E) Answer not known

ellen Qs flweildvene

MATHEMATICS 82



190. The sum of the moments of the effective force about a fixed point O is
equal to the

g Bleveotiyarafl O-eeuiupi eflenerey eNengullar HpLis Snenseafien sabsomarg
(A) moments about ‘O’

,)-@n@_luuﬁ)@ L sHmengaiien sHHe
(BM moments of the applied forces about O
O-aeauiupt weyy efenssafien smB g

(C) =zero
LhREud
(D) product of the moments
SmuygHmengetien GLimEsHe
(E) Answer not known
eflen Qg flweiicdena

191. Moment of inertia of a solid sphere of radius a about its diameter 1s
a g7 QarearrL H_Carargdlen el Lseng QLSS sisen Hlanavaning Sl S men
(A) 5Ma® (M is the mass of the sphere)
5Ma* (M eranLg) Camargden Hlanp)

5Ma®
B
(B) 5
2
( C?/zMa
5
(D) % Ma®
(E) Answer not known
aflenL Ggfuwieildena
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192. The p —r equation of a central orbit is — ¢(r) =
owweanpsssdear p — r swaur® — ¢(r) =

h® dp pd dr
AV — = B) —Q— —
e ® 2

2 3 ;2
© o () 22

p° dp h® dp
(E) Answer not known

elenL Qgfweldeane

193. The pedal equation of the circle for a general position of the pole is

FTFyenr SenLiLllgyerer Himeugdled eul L glam Gl Fwerum()

A ¢ =r+a-2ap B) ¢ =r+a+2ap
(C)/c2 =72 +a% - 2ap M) ¢? =r® +a® + 2ap
(E) Answer not known

aflanL_ Qg iweilcreneo

194. The maximum horizontal range of a projectile is

e adbunmeller wifaul s Ceqsg g

@ = B) “
g g
2 3
& O “
g g
(E) Answer not known
allenL_ Ggflweildeney
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195. A stone is thrown with a velocity of 39.2 m/sec at 30° to the horizontal.

196.

Find at what time it will be at a height of 14.7 m

@m s 39.2 m/sec Gaussdar 30° Herwl Lsde afuliLGpg. &HD THS
Gergde 14.7 m 2 wpsHe Qme@h?

(A) At the end of 2 sec and at the end of 5 sec

@@ ppop 2 sec wpueiaib BSg 5 sec @y ailgid
(B) At the end of 1 sec and at the end of 4 sec
@ (penp 1 sec apgeiigud SiHsg 4 sec (wpigalgbd
(CW At the end of 1 sec and at end of 3 sec

@ epap 1 sec pueiaib 2iBsg 3 sec wyeigid
(D) At the end of 1 sec and at the end of 2 sec

@@ pap 1 sec wuelgib 2iBsg 2 sec wpyeigid
(E) Answer not known

allenL. QgMwaleene

The range on the inclined plane of the projectile 1s

e erdQuneflen enigengSen Bsmen eiss

2u? sin? (o — f)cos 2usin{a — f)cos

(A) (B)

g cos 8 gcos? f
C 2u? sin (o — B) cos o D) 2u? sin(x - B)cos &
g cos® g gcos
(E) Answer not known
allenL Catlwalevene
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197. The period of simple harmonic motion is
aeflu Qeslllusasen oiamawe] Corb

NH T
) o ® NI
© AL w2r
ﬂ Vi

(E) Answer not known
ellanL QgMweildane

198. “The rate of change of momentum is proportional to the impressed force
and take place 1n the direction of the force”

“o_Kgigadler wrpelfsn 2gneE sryammorear elamsuier Seansuda oldlgsd @)H&EWL”

(A) Law of light (B) Newton’s first law
gpaflulen alld) WLt efle (pgemb el

(C) Newton’s third law (DjIlTewton’s second law
Bl Lafler epammd afld) Blupeflew @uapr_mb edlg)

(E) Answer not known
aflenL Gsflueiaensy
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199.

200.

The direction of the resultant velocity of a particle possessing two

o - ..
velocities v; and v, is given by the formula

- -
U; whmb Uy erenp dlensGousmisamar 2 anl_w ¢h gsaflan cdlevera)s SlensCoussdlen
glanganw Gar@lug)
Uy SIN & v sina
(AV tan@ = —2 (B) tan@ = —L
U +U2 cos o (2] +U2 cos o
Uy COS X U, Ccosx
(C) tané@ = 2 - (D) tan@=—*1——
v + Ug sin o v, +U, sin

(E) Answer not known
dlenL Qgflweldena

A particle has two simultaneous velocities of equal magnitude in two
directions. If one of them is halved in magnitude, the angle which the
resultant velocity makes with the other is halved also. Find the angle
between the directions

@ gisetrang @ran( dHasseiids sowdidrar @raw@h S Cousmisdr EmGs
Gupmereng). eupdleds qemdlen wHIL LrFunss GepsslulLnd, efamereys
fensCGeusd HGEDTE Hens CoussgiLen nlipgierer Camemapd LTHWTESILEEDS.
Qm lemssEnss QoL Cuujarer Catamsansg samad () s.

(A) 90° (B) 110°
(Mzo" (D) 130°

(E) Answer not known
aflenL Qg flweiidency
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