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1. The Mellin transform of
fx)= (1 +x97L is :

(1) = cosec (8)
(2) m cosec (sm)
(3) = cosec (s n/2)

(4) g cosec (s n/2)

fx) = (1 + x2)~! &1 A9 TI=OT 2

(1) = cosec (8)
(2) m cosec (sm)
(3) m cosec (s n/2)

(4) %- cosec (s m/2)

|
|
|
|
|
I
(5) 313?&‘:[ 9 I (56) Question not attempted
gfe M[f(x)] = F(s) &, a M[(dog x) - I 2. :’f )I;/I['f(x)] = F(s), then M[(log x) -
f(x)] % I X)|, 18 .
(1) F(s) (2) F'(s) I (1) E;El (2) F'(s)
8
(3) sF(s) @ lglFe) | @ sFE (4) log [F(s)
(5) ARG T i (6) Question not attempted
|
e M[f(x); s)] = F(s) &, @ M i 3. If M[f(x); s)] = F(s), then M
|:J f(u) du; s |sa? } |:J f(u) du; s |, is equal to :
o ] 0 3
1) Fs+1) (@ Fes-1) I (1) éF(s 1) 2) %F(s =1
S s
|
3) —iF(s +1) (@) —-EF(S) 1o 94(8) —i Fs+1) (4 —iF(s)
(5) :ﬂgaﬂam Eﬁ } (5) Question not attempted
el
. DS o Fwe wO, 9@ xd, (s2) ; 4. The Hankel transform of ———
X , X
- I Rem g e, E I when xdJ, (sx) 1s the Kernel and s’
l is the parameter, is :
(1) O,ﬂﬁsia | XX
@ -5 R0<s<a | o) G ¥ i0<s<a
- (8) s2+a? " gfes>a I 3) (s2+a2 ", ifs>a
4) (s2-ad)", ARs>a | 4) (s2-a% ", ifs>a
(5) ARG T | (6) Question not attempted
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(5) FAITRG 9w

AR Ageher THIHT (x log y) r + 4y
t=0%foe, g a s arsma g ?

(1) 8Fx<0,y> 0H fawEars

(2) &x>0,y>0H g™
(3) & x>0, y <0 H WIARS

(4) 8 x=0, y> 0" WaAr®

IR I FHET y” — y = —2¢*; y(0) =
y'(0) @& y()) + y'(D) = 0 &1 ?F HeH

=9 (x - t) <k ;

(2) Glx, t)=S1

3) Glx, t)="

(4) G(x,t)=

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

(4) afentor &l fopa ST Fehar
(5) TG I

o.

6.

For the partial differential

equation (x log y) r + 4y t = 0,

which of the following is false ?

(1) hyperbolic in the region x < 0,
y>0

(2) elliptic in the region x>0,y >0

(3) parabolic in the region x > 0,
y<O0

(4) parabolic in the region x = 0,
y>0

(6) Question not attempted

The Green’s function of the
boundary value problem
y' -y = —2e% y(0) = y'(0) and y(}) +
y()=01is:
_%e(xuw 0<x<t
1) G, t)=7 4
_§e(t-x) t<x<l|
1
Ee(x"t‘) ’ 0 SX<t
Ee(t-x) c t<x<]
e®-Y - 0<x<t
3) G(x, t)=" _ e(t x) rt<x<l
_ alx- i:)
[ -e +0<x<t
4) G(x, t) = - —elt-%) . s t<x<]

(5) Question not attempted

The classification of

partial
52y
6x2
o%u
oy?

differential equation y(y* + x )

0%u

Ox 0y

+ 2(x — ) + v(y2 +x%)
O1s:

(where the region is x < 0, y > 0)
(1) Parabolic

(2) Elliptic

(3) Hyperbolic

(4) Can not classify

(6) Question not attempted




8.,  whivf THE x u, ty W= 0; 8. The Cauchy problem x u. t+y U= 0;

4(x,y)=x,x2+y2=1hl 4 (x,y)=x,onx2+y2=1, has -
(1) @fixeR,yc RFTu a2 |

(2) {(x, y)eR% (x, y) # (0, 0)} R T

(1) asolutionforallxe R,y € R

(2) a unique solution in {(x, y) € R%

AT 2 | (x, y) # (0, 0)}.
(3) a unique solution in {(x, y) € R%
A& 2 | (x, ) = (0, O)}.
(4) {(x, y)eR% (x, y) # (0, 0)} R TH (4) a bounded solution in {(x, y) € R%
Sfcrafra &< R | (x, y) # (0, 0)}.
(5) WA T (5) Question not attempted

If in a variational problem the

|
|
|
|
|
|
|
(3) {(x, y)eR% (x, y) = (0, 0)} W T I
|
|

|

|

|

|

9. 3Jfe fir=rar o 9e ®, o F igd I 9

|

|

|

|

|

10. The solution of the boundary value

9 % e T R T 2, @t IR functional F depends upon second
- order derivative, then the Euler’s
equation 1s :
oF d [ oF
1) | aeea1=1() oF d|( oF
Y o dx[ay"] T "a_y"E(?aF]:O
oF d(oF) d° [aF J_ | 5
2) —t—| — |-—| —|= 0
R R -
SESIEET | w2 g)se
K
(4) %.= 0 | oF _
I (4) P
5 EFIEji’lii?l
©) = | (56) Question not attempted
10. qﬁ@ﬁmmmywy: 0; y(0) =0, |
y(1)=0H &A 8 | problem y” +y = 0; y(0) = 0, y(1) =0,
(1) y=cosx  (2) y=x g ) it
@3) y=0 (4) y=sinx g; y:;osx Ei; y:x'
5) W | y = y=sinx

(6) Question not attempted
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11.

12,

13.

14,

30

qie AP K(x, t)=1;a=0,b =17
x=%.€r,aasa=ﬁrmaﬁé%:

(1): 2 (2)+1

3) 0 (4) -1

(5) IR Fe

% €9 H T8 IshA TR 1 TS
T T

(1) a2 (2) THFAR |

(3) AR (4) TATER |
(5) JFTRA I

AUl GHIHT

ff(x)cospxdx={ (1) : gfI{{lﬂ
0

T8

(1) f(x) = ﬁcosx

1'I:

(2) f(x)= —sm X

T

3) flx) = 2 sin x

|’

(4) f(x)= Ecos X

(5) IrFua F

% S[y) =J{(y'>2—y} d; y(a) =

0, y(b) = 2%1"&311%1 — TR~ TR
?:

(1) 2y"-1=0;y(a)=0, y(b) =2
2) 2y"+1=0;y(a)=0,yb)=2
B) y"+1=0;y() =0, y() =2
4) y"-1=0;y(a)=0, y(b) =2

(5) IrgaRd F

AT

|
|
|
|
|
|
I
|
|
|
|
|
|
| 14
|
|
|
|
|
|
|
l
|

11. If the Kernel K(x, t)=1;a=0,b=1

12,

13.

14.

and A = %, then its resolvent Kernel
1S :

(1) 2 (2) 1

3) 0 4) -1

(6) Question not attempted

In general, the extremizing curve of
the Brachistochrone problem is a —
(1) circle

(2) cycloid

(3) catenary

(4) straight line

(5) Question not attempted

Solution of the integral equation

k5 OSp<
ff(x) cos pxdx={ 0:'3}1; 1,
1S :
-2

(1) f(x) = —cosx
T

() -feiy = = i
T

3) f(x) = Esilrzi X
T

(4) f(x) = g@-:)s X
|

(6) Question not attempted

The Euler-Lagrange equation for
b |
the functional S[y] = J{ y)? - v}

dx; y(a) =0, y(b) =2, 1s :

(1) 2y"-1=0;y(a) =0, y(b) =2
(2) 2y"+1=0;y(@)=0,yb)=2
3) y"+1=0;y(a) =0, yb) =2
(4) y"-1=0;y(a) =0, y(b) =2
(5) Question not attempted




15. Y¥Y9 YHR h dicet THIGA GHIHO I 15. Changed form of the Volterra
' integral equation of first kind

7 2
f(1—x2+t2) u(t) dt=%mﬁ?ﬂa ]
0

2

| f(l—x2+t2)u(t)dt=£2-MWthe
TR Y Seey guTHe gHisw # gRafda | 0
—= volterra integral equation of

second kind, is :

X

(1) ux)=1+ f xu(t) dt

0
x

(2) ulx)=x+ Jx u(t) dt
0

(3) ul)=x+2 fxz u(t) dt m
0

x

(1) ux) =1+ J‘x u(t) dt

0
x

(2) ulx)=x+ fx u(t) dt

0

3) ulx)=x+2 J‘:vt:2 u(t) dt
0

(4) ulx)=x+ 2fx u(t) dt

0
(5) IR A
16. THTHS THIHWOT

X

x=fe"’“‘g(t) dt, HT & 8
0
(1) gx)=1-2x (2) g(x) =xe*
3) gx)=1+x 4) gx)=1-x

(5) FFARG T
17. es quesa gl y(x) = Fx) + A

(4) ulx)=x+ ZJ x u(t) dt
0

(5) Question not attempted

X

x= .[ e* ! g(t) dt, is :
0
(1) gx)=1-2x (2) g(x)=xe*
3B) g)=1+x (4) gx)=1-x
(5) Question not attempted

17. In a linear integral equation

b b
| ke vy at 7 =F@ +1 | kex, ) y(t) dt

a a
e a 3= 94T U i TR [T =X If a is constant and upper limit of
81, T GHThS THIHT Haeildl & integration 18 variable, then
1) Feam 9) dre integral equation is known as :
(1) ) (1) Fredholm  (2) Volterra
(3) = (4) AR :
(3) Green’s (4) Markov
(5) HATTa T (5) Question not attempted

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
{
l 16. Solution of the integral equation
|
|
|
|
|
|
|
| .
|
|
|
|
|
|
|
|
6
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18. M g, (x) TUT g,(x) HAM: -3 I 18. If gl(x) and g,(x) are the eigen
Hitremefoes A A, U A, F ITET |
mﬁﬂaﬁK(x,t)%ﬂﬁWW |

19.

20.

21.

30

J aafgl(x) 0 dx TR

(1) 2 (2 1 |
3) 0 4) -1 |
(5) Irfa S I
3¢ d ®g=a X = [0, 1] W HHmvT g |
(1) [0, 1] (2) (0 1)
(3) 0:%} (4)
(5) e {
Ak & d : R2 > R # fig ww
i 2 - l
[ x| ;ax=0 | i
d(x Y)_'{ qﬁx 0 '
a‘tx,yeR%%ﬁﬁmﬁ%ﬁ?mml
TR 7 |
1) dx, y) = 0, AR 3N Faw AR |
x=0=y l
(2) d(x,y) 20V x, yeR
(3) d(ax, ay)= |al| d(x,y) V aeR
(4) d(x, + %y y, + y,) < d(xy, y;) + |
d(x5, ¥9) V (x4, ¥7), (%9, ¥5) eR? I
(5) IFFRT I I
qHTHS TR }
1
8() = lI(2 xt — 4x%) g(t) dt,%{
0
Alreneioes e 8 I
(@) A=38,8 2) A=4,4 |
B iA=28. -3 - (A) A=-4. -4 |
(5) ARG I
7

21.

functions of a symmetric Kernel
K(x, t), corresponding to distinct
Eigen values A, and A,, respectively,

then the value ofJ- g,(%) go(x) dx, is :

(1) 2 2) 1
3) 0 4) -1
(56) Question not attempted

If d i1s the usual metric on set X =
[0, 1], then S1,(0) =

@) [0, 1] @ ©,1)
1 1
@ |o, g) @ [o, g]

[ =

(5) Question not attempted

If distance d : R — R be defined as :

0 I T R v A
d(x,y)—{ |y | ; ifx=0

then which of the following is not
trueforx,ye R?

(1) d(x,y)=0,ifandonlyifx=0=
y
(2) d(x,y) 20V x, yeR

(3) d(ax, ay)= |a| d(x,y) V aeR
(4) d(xl + Xy, ¥ t YQ) - d(xl, Y1) *:

d(xy, ¥5) V (x4, ¥1), (x5, ¥5) €R?
(5) Question not attempted

The eigen values of the integral
equation

g(x) = A J‘ (2 xt — 4x2) g(t) dt, are :

0
(1) A=3,3 (2 A=4,4
B) A=-3,-3 (4) A=-4,-4
(5) Question not attempted




22. The intersection of the sequence of

22. IREfYH @ 9= R § 9 i &
fore forga smaoeit s J =2 L [ n=

open intervals J_l, E [n=1,23

=gies n n
..o for the general metric on the
L% 5 . SeaHE Ty real line setl%.is:
(1) ﬁqﬁw (1) open set
. (2) 99d 9= (2) closed set
m (3) Id-foga vq=a (3) semi open set
(4) m—éﬂﬂﬁ'ﬂﬁﬂ (4) semi closed set
(5) TR T (6) Question not attempted

T3 h T T AT TR The interior of set of natural

numbers is :

(1) R (2) N (1) R (2) N

3 Q (4) ¢ 3) Q (4) ¢

(5) TR T (5) Question not attempted

24. Pafafga i s e odtadig 7 | 24. Which one of the following options

18 not true ?

(1) ¥F 3 3 e He B R | (1) Every contracting mapping is

(2) @A F1 TGS FHd T TS i continuous.

|
= |
|
|
|
|
|
|
|
|
|
|
23. W AU §af R # ukd { 23. In the usual topological space R,
|
|
|
|
|
|
|
|
|
|
|

i anfd e g A R | (2) Every complete metric space is
: of first category as a subset
(3)@“3@@%@@@ itself.
SUH=Y e Bl § | (8) A closed subset of a compact
(4) TH HEd GETY &1 Gaq Sl gad metric space is compact.
S| (4) The continuou.ts image of a
compact space 1s compact.
(5) HTART I (56) Question not attempted

|
|
|
|
|
|
25. T AT A TH THa ﬁ:..-iqaa-q 2, oo l 25. Let A be a singleton set, then
; diameter of set A 1.e. d(A) =
|
|
|

qg=Y A %19 379iq d(A) =

(1) o @) 1 i) e (2):1

(3) 0 (4) 2 (3) 0 (4) 2

(5) TR I (5) Question not attempted

O 8 30



26. ACX &1 Afenaiives wed, 9@t (X, 1)

T A JAE 8, X W dad gl
g, A ARFaa AR AR:

(4) X494 foga 7 & g9
(5) I T

27. T4 @ udt faseq g

(1) T Hed GHIY &1 Hga ITaq==d Had
TR BT g |

(2) T H&d TAE T T Gad Jlares
HEga g grar g |

(3) T 3= fafdea Ieieper qafd
Hed gi 2 |

(4) IAF Ifafea Aditosa gafd
HEd Bl @ |

(5) JFANGT I

28. WM (R, r)méﬁaﬁmm%l

o A = (1, 2),
C=[3, 4),R%3wgaa§,aa
(1) AQY BYYs 8§ |

(2) AT C Yo% € |

3) BaamCyus % |

(4) AT C Yo i § |

(5) ARG T

29. |Y=YT Q H1 R & N S~ 9=d § :

30

(8T Q gfy Tenstl &1 9 R ardfas®
13T 1 =4 2)

(1) RT
3) N

(5) g S

(2) Q
4) R

|
|

|
|
|
|
|
|
|
|
i 27
|
|

|
|
|
|
|
|
|
|
|
|
j ™

9

26. The characteristic function of ACX,

217.

28.

29.

where (X, 1) is a topological space,
is continuous on X, if and only if A
18

(1) openin X

(2) closed in X

(3) both open and closed in X

(4) neither open nor closed in X

(6) Question not attempted

Choose the correct option from the
following :

(1) Closed subset of a compact
space 1s not compact.

(2) A continuous image of a
compact space is not compact.

(3) An infinite discrete topological
space 1s compact.

(4) Every indiscrete topological
space is compact.

(5) Question not attempted

Let (R, 1) be the usual topological
space. Let A=(1, 2), B=(2, 3] and
C = [3, 4) be subsets of R, then

(1) A and B are not separated.
(2) A and C are separated.

(3) B and C are separated.

(4) A and C are not separated.
(5) Question not attempted

Derived set of Q with respect to R is :
where Q is set of rational numbers

A%

and R is set of real numbers
(1). K- (2) Q

(3) N (4) R

(5) Question not attempted

9471567 5 2




30.

31.

32.

T T,-space F1 Tcish Tohel Y=Y 8

(1) ﬁ'{d

(2) Ha

(3) At forga 1 & wga

(4) i forga AT g

(5) I FeA

I dms B I (X, 1) > X, )
T — t* ¥dd 8, a9

(1) rcr” (2) TN c7

3) X=tut* 4 X=1tnNn1*
(5) IR S

2Ti?(x Ty) T Siciaehe wafd B, 5l | 32.

= {a, b, ¢} 9T 11 = {¢, X, {a}, {b, c}}
qa(Y 1) T SATSe THE &, SEl

={a, b, ¢, d} 9T 1, = {9, Y, {a}, {a,

| b} {a, b, c}}, A9

33.

1) X, ty) oG 2 T (Y, ty) TG
2

2) X, Tx)m%W(Y Ty) ATEG
gl

(8) T (X, Ty) TUT (Y, Ty) TEG E |

|
|
|
|
|
|
|
|
|
|
|
|
|
| 32
|
|
|
|
|
|
|
|
I
I

(4) B (X, Ty) T (Y, “’)Wﬁl
(5) NG T

= foepedt ® @ Aeitoea gafy (X, J)
ﬁﬁqmﬂﬁf?ﬁ%‘?

(2) U HEd Guf¥ 1 Gaq Sfafera g8a
gar g |

(3) T UEd GHfE FT TH F9q IUEHEA
HEd a1 8 |

(4) 3Ife X gg-uitfaa @uf® 8, 99 X g&d
g

(5) Faid we

|
|
|
|
|

10

30. Each singleton subset of a T,-space

31.

- (3)
6

(1)
(2)

open

closed

neither open nor closed
Both open and closed
Question not attempted

(4)

If the identity mapping I : (X, 1) =

(X, t¥) 1s T — t* continuous, then
(1)t ct® (2) t*c1
3) X=tut* @ X=zn7t*

(6) Question not attempted

If (X, ty) is topological space, where
= {a, b, ¢} and 14 = {¢, X, {a}, {b,
c}} and (Y, ty) 1s a topological
space, where Y = {a, b, ¢, d} and 1y
= {0, Y, {a}, {a, b}, {a, b, c}}, then
(1) X, tg) 1s disconnected and
(Y, ty) is connected.

(2) (X, 1¢) 1s connected and (Y, ty)
1s disconnected.
(3) Both (X, 1) and (Y, 1y) are

connected.
(4) Both (X, ty) and (Y, 1y) are

disconnected.
(5) Question not attempted

. Which of the following options is not

correct in Topology space (X, J) ?
(1) A compact subset of a Housdorff
space X 1s not closed.

(2) Continuous image of a compact
space is compact.

(3) A closed subset of a compact
space 1s compact.

(4) If X is co-finite space, then X is
compact.
(5) Question not attempted

30



34. fdasPN A/ AT TIR/E ?

%Y (1) : Tt T3 & ToT 3mverdt Tuaa,
waff qen IifYers gHadl eFl &+
TEId BT 8 |

1I) : T faweifya o6 & i, 38
Afd ftads fag W amvedt wwaw

mhmm%mﬁE

@R R |
(1) et (1) T2 |
(2) Fa () T4 R |
3) (D) aur (II) I T & |
(4) (T) w1 (IT) i FET € |
(5) g we

35. afet,n, b o o A T2 www: et Y,

e aUT eyl aa & GHISuT SHA:
S

1) (R-1)-b=0anm(R-71)-t=0
@ (R-1)-t=0anm(R-1)-n

¢

@) (R-1)-b=0am(R-1)-1=0
4) (R-1)-t=0am(R-1)-b=0

(5) FFTRT A

36. M, TNTHT,-wwE e, @fm=dd

30

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
i
& e wE a2, & stftena {
|
|
|
-
ool
|
|
|
|
|
|
aﬁqmaﬁqﬁ%? I
(1) XGHT,- w2 g | |
2) XTHT,-wdER | |
3) XuHT,-wE g | }
(4) XTHT,-qufl2 g | |
(5) Fria T |

11

34. Which of the following statement/s

35.

36.

is/are true ?

Statement (I) : For any curve
Osculating plane 18
perpendicular to the tangent
and normal planes both.

(II) : For an analytic
curve we can find the
osculating plane at the point of
inflexion provided the curve is
not a straight line.

(1) Only (I) is true.

(2) Only (II) is true.

(3) Both (I) and (II) are true.
(4) Both (I) and (II) are false.

(6) Question not attempted

If %, ﬁ, b denote tangent, principal
normal and binormal respectively
associated with a curve, then
equations of normal plane and
rectifying plane respectively are :

(1) (R-1)-b=0and (R-1)-t =
@) (R-1)-t=0and (R-1)-n=
@) (R-1)-b=0and (R—1)-n=

4) (R-1)-t=0and(R-1)-b=
(56) Question not attempted

0
0
0
=0

If (X, T) be a T4-space, then which
of the following is not true ?
(1) X1is a Ty-space.

(2) Xisa T,-space.
(3) Xisa T,-space.
(4) X1isa T-space.
(5) Question not attempted




87. e x=u, y=v,z=u?-v2 %

YTaeeh I8 W 313 AT 8 :

(1) (—2u, —2v, 1)/1/1+4u +4v*
@) (1,1, u)/v2+u

3) (~u,-v, 1)/y1+u? +v?

4) (1,1, 2u- 2v)/1f2+4(u v)?
(5) TG T

37. Unit normal to the parametric
surface of paraboloid x = u, y = v,
z=u-v? is:

(1) (-2u, -2v, 1)/y/1+4u2 +4v2
@ (1,1, u/V2+u?

@) (~u,-v, /y1+u®+v2

@ (1,1, 2u - 2v)/y2 +4(u-v)?

(6) Question not attempted

38. Ife forelt a5 & wft fergati W enya 18 38. If the length derivatives of the

|
|
|
|
|
|
|
|
|
|
|
| 38
| fundamental unit vectors tangent t
afeatt, wwfi t, s n qon e | B
|
|
|
|
|
|
|
|
|
|
|

A
: normal n and binormal b at all the
b % et points of a curve are such that :
ﬁ.

(I) = (0 = Tsh GHAAI 955 ¢ | dt

(I) qat 0 = the curve is plane

curve.

db

(IT) 4g = 0 = the curve is straight

(I1) :115 = = 5 U T @1 g,

(1) %ea () FA 2 |
(2) $ad () FA & |

(3) (I) @ (I) SHI ed R | (1) only (I) is true.

(4) (I) @ (II) I T E | (2) only (II) is true.

(5) NG T (3) both (I) and (II) are true.
(4) both (I) and (II) are false.

(6) Question not attempted

line,
then

39. THT HehaH! T TANT HTd §L Th 56

fore n” = B

1) vb-&2-12)n-k't

@) vb+ &2+ n+kt
3) vh-k2+2)n-k't
4) b - &2 +12)n -kt
(5) T T

Qo
©o

. Using the usual notations for a

curve in space n” is equal to —
1) vb-k2-1)n-k't
@) vh+ &2+ n+k't
3) vh-(k2+®)n-k't

(4) tﬁ—(k2+‘cz)ﬂ—k?f
(5) Question not attempted

o
=
()

30




40.

41.

42,

43.

30

afg T ok & TRl fomg ‘¢ W, TsRar | 40.
= ‘a sin t' U1 VA PR B, @
Tt M &1 I3 I &

(1) 2~/§a

(3) 2a

(5) TG I

(2) 2asint
(4) 4a

I Tt e gehrs wauit wfew e shrg | 41

|

|

|

|

|

|

|

|

|

| 41

e afew gro wfva awaer & a9aw I
Eiﬁ?@a’ﬁﬁlﬂT%: I
|

|

|

|

|

|

|

|

2
(1) ‘{P +% (2) p

3) 2 4) V2

(5) JFaRd w¥

T 9% & O 1@ 84 & fou srewgs @ | 42.

qETe 9 R

(1) T =0, 8t fargatt & for
(2) K =0, % fergati & feru
(3) T =1, =t fargai & fore
(4) K= 1,5+t fargani & fer
(5) TG T

|

T &
1 1
(1) o (2) 5
2
(3) =

(5) 3FaRd S

|

|

|

|

{
El%x=cost,y=sint,z=2t%f3ﬂ’
|

|

I

3

(4) = ;

13

43.

If at any point ‘t’ of a curve, the

radius of curvature is ‘a sin t’ and
torsion i1s unity, then the principal
diameter of osculating sphere is :

(1) 242 a (2) 2asint
(3) 2a (4) 4a
(5) Question not attempted

The radius of plane section of
osculating sphere and the plane
spanned by unit tangent vector and
unit principal normal vector is :

1\ 2
Q) o+ (Pg

T

(2) p

(3) 2p (4) V2p
(6) Question not attempted

The necessary and sufficient
condition for a curve to be a
straight line, is:

(1) T=0, at all points
(2) K=0, at all points
(3) T =1, at all points
(4) K=1, at all points
(6) Question not attempted

The Torsion for the curve

x=cost,y=sint,z=2tis:

1 1
1 3 (@) <

2 3
(3) : (4) 5

(5) Question not attempted




44,

45.

46.

99 a2]2 + b%2m?2 + 2np = 0 O GHAA
Ix + my + nz = p 1 JAFTAN &

2 2

(1) x—2+i—-=2
a

2

2 2
(2) x—2+1—=2z
a’ b
2

2
X Yy
3B) —+=—=12Z
a? b2
2 2 92
x°9 iy g
4) —+—+—=1
2 b2 02

a %
(5) ITITRG T
ﬂ‘fiﬂ'ﬁﬁ’ﬁ‘{ﬂx=uccst,y=usint,

Z = ct;

W&l u qYT t I &

1) wr=feTeh o5 A= & |

(I1) 318 e & U (c sin t, — ¢
cost, u) g | a9

(1) 9 (1) T2 |

(2) et (I) AR |

3) () @ur ()T qA2 |

(4) ()7 (II) SHI FEA € |

(5) HFART FA

feadasha/aRasmaas/s?

I 98 4 f(x, y, z, a) = 0 &1 IIH
Freneriirs e sHHTTa Ao
% Tfaede 95 & W9 HA 2 |

(IT) Frf¥remeforen fagati W 98 F f(x,
y, Z, @) = 0 1 T3 o1 au1 e
% TGN T SIS 9t G9H BId & |

(1) et () T2 |

(2) et () T2 |

3) M@ AN FAZ |

(4) () @1 (II) 31 EE 2 |

(5) FFTRA A

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

|
|
|
l
|
|

|
|
|
|
|
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44,

45.

46.

The envelope of the plane Ix + my +
nz = p, when a2 + b%2m? + 2np = 0

(6) Question not attempted

If for parametric surface x = u cos

t,y=usint, z = ct;

where u and t being parameters,

(I) parametric curves are orthogonal.

(II) components of unit normal are
(csint,—ccost, u) then —

(1) only (I) 1s true.

(2) only (II) is true.

(3) both (I) and (II) are true.

(4) both (I) and (II) are false.
(6) Question not attempted

Which of the following statement/s

is/are true ?

() Every characteristic of the
family of surface f(x, vy, z, a) =0

touches the curve of
intersection of two consecutive
characteristics.

(II) The tangent plane of the
family of surface f(x, y, z, a) =0
at characteristic points and the
tangent plane of envelope of
the family are same.

Only (I) is true.

Only (II) is true.

(3) Both (I) and (II) are true.

(4) Both (I) and (II) are false.
(5) Question not attempted

(1)
(2)

30



47.

48.

49.

50.

30

% x = au, v = bu?, z = cud gt
(Pueett) B, afe 3R Haw afg
(1) ac=+2b%2 (2) 3ac=+Db?

(3) ac=+3b%2 (4) 3ac= ﬁ

(5) HIARA T

W3l (x — a)2 + y2 = 22 tan? o, &l a
oft et & fog Tum @ 9w ‘e’ T
ITE 8, &1 AT &

(1) y2=x2tan?a

(2) y2=2z2cot? o

(3) y2=x2cot? o

(4) y%=7z%tan®a

(5) Irgaid Je
s gfew & fou = 7 @ <9 91 3|

(2) T fvsr it Y B & wfew wa
ST |

(3) wfewr & wu=wr fm # gufufa =
TOT uRafcd T 2 |

(4) 2 HIfe F T gufia gfew & 2 fafig
gai® 4 1ftrehay 2 3TeT-3Tel U
g g |

(5) FFaRa I

@%uﬁmﬁgmm%%m
HdR:

(&l @had E, N, G, L, Faan M &
a3 R )

(1) EN+GL-2FM =0

(2) EN+ FL-2GM =0

(3) EN-GL+2FM =0

(4) EN+FM-2GL=0

(5) IrFaRd S

|
5
|
|
|
|
48
|
|
|
|
|
|
|
|
|
|
|
|
|

I

;

f
1

|
|
& | 50
|
¥ |
|
|
|
|
|
|
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47. The curve x = au, y =bu?, z =cu

48.

49.

50.

3 is

a helix, iff :
(1) ac=+2b%2 (2) 3ac=1Db?
(3) ac=+3b%2 (4) 3ac =+ 2b?

(5) Question not attempted

The envelope of the cones (x — a)? +

y2 = z2 tan? o, where o is same for
all cones and ‘a’ is parameter, is :

(1) y?=x*tan‘a.
(2) y?=z2cot? a
(3) y2=x2 cot? a
(4) y?=1z%tan’a
(5) Question not attempted

Which of the following is incorrect

for a tensor ?

(1) The law of transformation for a
contravariant vector 18
transitive.

(2) An invariant is termed as a

tensor of rank zero.

Symmetric property remains

unchanged by tensor law of

transformation.

(4) A symmetric tensor of rank
two has at most 2 different
components in 2 dimensional
space.

(5) Question not attempted

(3)

The condition for any surface to be
minimal at every point of the
surface, is :

(Here, notations E, N, G, L, F and
M have their usual meanings)

(1) EN+GL-2FM =0
(2) EN+FL-2GM=0
(3) EN-GL+2FM=0
4) EN+ FM-2GL=0

(5) Question not attempted
(=




o1l.

52.

53.

o4.

% fedia il & fosn-aafia sfaafadt | 51. The maximum number of
gfes U7 U WU9 $ife & geaiadt gfew I independent components of outer

product of a skew symmetric

% T I+ % 3 forfta wmfe 7 srfeam contravariant tensor of second
a7 aId] H ST B order and a covariant tensor of
1) 9 2) 3 flr.st order in 3 dimensional space,
3) 1 4) 0 ﬁ)' 9 2) 3
(5) TG weA (3) 1 (4) 0

(5) Question not attempted

afq A 1 Hife HT T GHMG TgURadl | 52, If A;; 1s covariant symmetric tensor
ST 1A, | =d &, J(d)3? of rank two and |A;| = d, then

(1) T Hif % T wfew J(d)is -
(2) Q HIfe &1 T yfew (1) a tensor of rank one.
(3) Eﬁﬂ-ﬁﬁ %1 % Tfew E (2) a tensor of rank two.
(3) a tensor of rank zero.
(4) T Al T (4) a scalar density.
(5) FTaRa T (5) Question not attempted
Vy ¥ & aufia wfew gt #ife 2 & | 53. How many maximum number of
el obtained for a symmetric tensor of

rank two in VN ?
(1) -;-N(N+ 1) @ ;—N(N—l)

(1) %N(NH) @) _12_N(N_1)
3 NON+1) (4 NN-1)

3 NN+1) (49 N(N-1)

(0) . SIgAHA (5) Question not attempted

afe A TH Hife F1 gguiad giew &, @ | 54, If A is a covariant tensor of rank
oA

axg 2 one, then Z:; is

(1) A HRFTH AR |
(2) T Hife H1 T Tfew £ |

(1) a tensor of rank zero.

(2) a tensor of rank one.

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
I
sfrean fFay waT e 9T Y o | independent components can be
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

(3) &l hife H1 U Ui 2 | (3) a tensor of rank two.
(4) TH gl TE 2 | (4) not a tensor.
(5) NG I (5) Question not attempted
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55. @wwmwmw,

ST 1 AT TOH BT 8
(I) T e S

(I1) us fif%a wicw, o«

(1) FId () T2 |

(2) et (1) T2 |

3) T A TAE |
(4) (D)@ (1) SH1 FHA & |
(5) TFARA T

56. Ticia fAquel (r, 0, ¢) ¥ g

57. AV, 4 gt ds? = 2(dx?)? + (dx?)? +
3(dx’)* — 6(dx") (dx?) + 4(dx?) (dx?)

ds? = dr? + r? d62 + r? sin? 0 d¢?
Q) STt @ | e wiew g3

(1) 1

(2) r?sin?0

1
(3)
r?sin? 0

(4) IR E 2 |
(5) IrFaRa ¥

g, A gHAAE
(1) 27 (2) 26

(3) -29 (4) —27 EE
(5) ITaNE I

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
l
i
|
|
|

58. ﬂﬁ&j@ﬁﬁﬂaﬁﬁwmﬂﬁﬂl

30

a1 B, O wftrafterdt afew &, @ A, B
(1) < ife =1 TH fgw

(2) T Hife 1 TH giew

(3) o7 =hife =1 wfgw

(4) T AR -

(5) TG e

CJ%|

17

29.

56.

87.

58.

The inner product of a
fundamental covariant tensor and
its conjugate tensor is :

(I) a fundamental tensor

(II) a mixed tensor, then

(1) Only (I) is true.

(2) Only (II) is true.

(3) Both (I) and (II) are true.
(4) Both (I) and (II) are false.
(5) Question not attempted

The metric in spherical
co-ordinates (r, 6, ¢) is given by

ds? = dr? + r? d6? + r? sin? 0 d¢2.
The fundamental tensor g3 is :

(1) 1

(2) r?sin?6

1
3
©) r?sin? 0

(4) Does not exist
(5) Question not attempted

If in V,, metric is ds? = 2(dx!)? +
dx2)? + 3(dx3)2 — 6(dx) (dx2?) +

4(dx?) (dx®), then value of g is :
(1) 27 (2) 26
3) —29 (4) =27

(6) Question not attempted

If Aij 1S a covariant tensor of the

second order and B. (O are
contravariant vectors, then Aj; B O
1S :

(1) a tensor of rank two.

(2) a tensor of rank one.

(3) a tensor of rank three.

(4) an invariant.

(6) Question not attempted




59. V, % forg, GIETgH-S g, = 2 @41 | 9. ForV,, in which g, =3, g,, =2 and

60.

61.

62.

zz—sa:agl2mm%

(1) 14 @) %
1 3
®) - @ =
(5) IFFeid I
Tguiad] Hfeyr T Hguiad AgHed
TR BT 8, afe 3 S afe, afew 2
(1) Saurdn
(2) ITER]
(3) B
(4) JETET U AGER S
(5) reiea I

a2 v, e &, 3 et afwm A, 7 | 61.

B, &, @ A 3R B, F @iey TGS
S 3

(1) Bk= bk A

(2) Ck= eijkAiBj

3) 0

(4) Ck=€lkA, . B, .

(5) I A

@“{ﬂﬂaﬁmgﬁ=0ﬁi¢jﬁ
FRTa s SR AT = A A
FHAT T TR ?

'k
M 1. .}=—-———- :
251 2gkk ox

@) 1 s 8
ik gii Ox’
5% S
(3) «. .*=+-1-——1—ag;:
L 4 g1 Ox
e ‘]

(4) 1.>=-—li-ag“

! gu 6xJ

(5) aaﬁﬂﬂm

A

|
|
|
|
|
|
|
|
b
|
|
|
|
|
|
|
| 61
|
|
|
|
|
|
|
i
|
|
|
|
l
|
|
|
|
|
|
I
|
|
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60.

62.

g5, = 6, then the value of g'%is:

3
(1) 14 (2) v

1 3
3) ~7 (4) Ty

(5) Question not attempted

The covariant derivative of a
covariant vector is symmetric, if
and only if, the vector is :

(1) gradient

(2) divergent

(3) curl

(4) gradient and divergent both

(5) Question not attempted

If in V, dimension, there are two
covariant vectors A; and B, then
the vector product of A; and B, is
equal to — |

(1) Bx= ef{k A, .

(2) Ck= bk AiBj

3) 0

#) Cr=cikA, B,

(5) Question not attempted

In a metric when g;=0 if 1 # 3, then

which of the following relation
usmg Christoffel’s is correct ?

[k i
o [¥]._1 o
>y 2811 Ox
@ {.'.t=-—28i
153 8ii Ox’
'k
® | .}=+1Lag;
11 4 gy Ox
() *.1.}=—liagi§
3 d 4 g ox’

(5) Question not attempted
30



63.

64.

65.

66.

30

A Hife & iy gfew =1 agaiied! sewas
& gfew Hi+ife 2

(1) @& 2) &

(3) @M 4) @

(5) TR T

gfe e feu u fqvg & m geam™ & H0 F
yefeg % WNE v 2, @ e &
Seah 1 I Gl S T

(1) 2Emv (2) Tmv
.

(5) 3T e

T JABR q&ll Hl T gHde oA
gfest e W @ J1an @ 3R T fuve e |
fFm & =9 3R THEuH 3 ¥ 9 @18,
A et = arfa == g 2

(1) I5 (2) TEER

(3) T W@l (4) HAfTRIARE
(5) IFFTIRE A

q forfia wmfE #, @ ds? = (dx!)? +
G(x!, x2) (dx2)? & faT gll[22, 1] &
oM 8

1 oG 1 0G
(1) 2G 21 (2) "3t

1 oG 1 oG
(3) ﬁg (4) _2Gax1
(5) ITANG ¥

|
|
|
l
|
|
l
|
|
|
|
|
I
I
l
|
|
|

|
|
|
|
|
|
|

|

|
|
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63. The covariant derivative of a mixed

tensor of rank two is a tensor of
rank

(1) one
(3) three
(56) Question not attempted

(2) two

(4) zero

If v be the velocity of a particle of
mass m of a given body relative to
the origin, then velocity vector of
the centroid of the system is equal
to —

(1) 2Zmv (2) Imv
Em'{: Zm?r}
3) Tm @) ovm

(5) Question not attempted

65. A circular board is placed on a

smooth horizontal plane and a
body runs round the edge of it at a
uniform rate. Then the motion of
the board 1s —

(2) parabolic
(3) straight line (4) hyperbolic

(1) circular

mﬁ) Question not attempted

66. For the metric in V,, ds? = (dx!)? +

G(x!, x%) (dx??2 The value of
gl1[22 1] is:

1 oG 1 oG
1), B 9) ~EhiS
(1) 2G 2l (2) 3 el

1 6G 1 8G
¥ 4) e
(3) 3G 22 (4) 2G 21

(5) Question not attempted




67. a = U1 M g9 6 JquR AR &1 | 67. The moment of inertia of a circular

68.

TS $¢ U 06 $ oEad W@ $ gRa:
S AT &
(1) Ma? (2) _;_Maz
(3) 1 Ma2 4) L Ma?
4 3
(5) I A
Teh HUITIY dR H1 36 AW § TE &

R T st @1 & 9ita: T oA 2
FEiaR A gefa Mo B==nr 2 )

(1) OMr? (2) %
2
iy @ 2
T 3 7
(5) TG T

B & THEad & & TNa: TS AT 2 :
(e B ) efd M qu1 7S 2a @)

(1) Ma? (2) 2Ma?

M M
(3) "2; (4) E

(5) IFFTRG J¥H

69. A} TH Taiel! B H1 T Iqh T RAH |
gl & T B, 39 361 R | ae

|
|
|
|
|
|
|
|
|

20

wire of radius a and mass M about
a line through the centre and

perpendicular to its plane is :

(1) Ma2 @) -;-Ma2

3) -i-lvm2 ) %Maz

(5) Question not attempted

68. The product of inertia of a semi-

circular wire about its diameter and
tangent line at its extremity is :

(where mass of wire i1s M and
radius r.)

(1) 2Mr? (2) %
2 2

3) 2Mr @) 2 Mr
T 3 T

* (6) Question not attempted

. If the density of a thin rod varies

as the distance from one of its
ends, then moment of inertia about
an axis passing through that end
and at right angles to the rod is :

(where M is mass of rod and length
2a)

(1) Ma? (2) 2Ma?

M M
3) — 4) —
(3) on? (4) o=t

(5) Question not attempted
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e s o oa o oo e g o

70. UH HU FEER 9d § RR &fes 319 +

72,

30

aNy e war @ e nfew St
_Mk2 62 qen fRafes =it — Mgh cos

eﬁlmaﬂvﬁﬂﬁm%
(1) kihsme (2) '2gh sin 6
(3) ‘2311 sin® (4) -_2£ sin 0

3 kZ

(5) aﬂﬂf(ﬂm

. Tkt § = # @ 9 gr/a gt
AT FHHT B /3 2

ox Ox
(1896'9

ox) ox
m ().
(1) W(I)W%I
(2) Fad () FAE |
(8) g (I) 7t (1) ¥4 2 |
4) FR@OIS AN TR |
(5) IFFaRE I

THAAE AT o HIV W Td 90 W
wghal ¢ | Tl ama t WA &1 g 7a
quad & e x g a9 FaT 7 | A
Mt &1 ge79H M & a1 F @@ R o
oYU §1 T AT Sdfshar & af a
qUAe % TN M o Toed e T 7T
R R

(1) M%——F+Mg sin o

2
2 Mj—tz- e LY A

(3) R=Mgcosa
(4) R=Mgsina

(5) T T

|
|
|
|
|
|
|
|
|
|
|
| 71
|
|
N
|
|
|
|
|
|
|
|
|
|
|
|
|
|
l
I
|
|
|
|
o
|
|
|

21

70. A particle oscillates in a vertical

71,

72.

plane about a fixed horizontal axis
whose kinetic energy is -12-Mk2 0*

and potential energy is — Mgh cos
0. Its angular acceleration is

(1) 'k—g;‘ in 0.5 (@ "th 00
29 oh _9¢h
(3) s ig sin 6 (4) iz sin 6

(6) Question not attempted

In dynamics which of the following
equation/s  is/are  Lagrangian
equation ?

ox\| Ox
(IT) _(69)_@ then

(1) only (I) is true.

(2) only (II) is true.

(3) both (I) and (II) are true.
(4) neither (I) nor (II) is true.
(6) Question not attempted

A uniform sphere rolls down a
plane inclined at an angle a with
horizontal. At any time t centre of
sphere describes a distance x along
inclined plane, if M is the mass of
sphere and F and R are frictional
forces and normal reaction
respectively then equation of
motion of centre of gravity of the
sphere along inclined plane is :

2,

(1) sz =-F + Mg sin o
t
d2

(2) M-c-l-z"' F + Mg cos a

(3) R =Mg cos a
(4) R=Mg sin a
(5) Question not attempted




73. @ufE d i e g favs et o fomg | 7.
fr & qun w8 fag & T aTelt a1 oft |

fRr B @ WA= i Fife 2

(1) 1 2) 3
3) 6 4) 9

(5) TG I

74. T 3¢ fuve ws R famg & afm g 2 |
MR 0, 0, 0, 3¢ AT F HfTamT A,

BCg@aﬁ%mﬁamm@
g | 3R " = T,

A®1+Bﬁ)2+C®3§miﬁqﬁﬁ% |

dT
dt

S s 3

(G JRfa s &1 AT T o TR

IV 7T & T H )
(1) oG

(3) ;—CDG
(5) 3T ¥

75. I A Qo B I TS [ 9T T8
wmﬁ%wewméml

mmmMéﬁWaﬁﬂl
|

ST B 8

(1) ml262 + mgl (1 — cos )

(2) ml262 — mgl (1 — cos )
(3) ;_mlzéz — mgl (1 — cos 6)

(4) 1 mi262 + mgl (1 — cos 6)

2

(5) RN T

E I et T e

2) .;_u)G

(4) o*G

|
|
|
|
|
|
|
|

T
|
|
|
|
|
|
|
|
|
|
|
|
|
|

e L I e I e = T Wy

74.

75.

A rigid body moving in space with
one fixed point and fixing an axis
through this point, then degree of
freedom —

(1) 1 (2) 3
(3) 6 (4) 9
(5) Question not attempted

A rigid body turns about a fixed
point. If ®;, @,, g be the angular

velocities and A, B, C be the
moments of inertia about the
principal axis. If kinetic energy T

is given by 2T = Acuf +B0)§+Cc0§.

then L 1s equal to —

dt

(Using G 1s the moment of
impressed forces and ® 1is the
resultant angular velocity)

1) oG (2) -;—mG
(3) %mG (4) G

(5) Question not attempted

If [ be the length of a string of
simple pendulum and 6 is the
angle made by the string with the
vertical and M is the mass of
pendulum, then the Lagrangian
function for a simple pendulum is :

(1) ml262 + mgl (1 — cos 0)
(2) mi262 — mgl (1 — cos 0)

1

(3) E1:[11292---mgz (1 — cos )

(4) —;-mizéz + mg! (1 — cos 6)

(5) Question not attempted
30




76. T Wgg AT fRR 3§ & wey HfF | 76. A top is executing steady motion

77.

30

T o Ty 3rafead i 1 AeareT W @
g, Ife I\ It ormaa fRufd @ A4
(Fr) o fagey it It B, @ iy =
STt B

(1) THTaE i

(2) T

(3) et

(4) s i

(5) TN J¥H

33 s s Rm s R fag 0%
AE YN ThaT 8 a°T 3™ Th Ima e
STt 2 | 3fg A, B, C g 3ol awm L,
M, N 3Ta9 3Tl 967 33871 HAe: OA,
OB @41 OC & &M@ § | A 0, 0,, o,
AT 1,09, JET & Rl 87 &
3% 98 & qYT 3 «1g & HIVT a7 &
U & al AT §el & fore fie & @
|1 I qHtenor 781 8 2

(1) A((D'I- ®,) =L
2) B(wg—a,)=M
3) C(og—wy) =N

4) Al(01+ @3 + 03) - (0, + o,

+ 0y)] = L
(5) I T

|
|
|
|
|
|
|
|
|
l
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
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with angular velocity about its
disturbed
its

fixed axis. If axis is
slightly
vertical position,

(negligible) from

then motion

becomes —

(1) Translatory motion
(2) Free motion

(3) Oscillatory

(4) Brownian motion

(56) Question not attempted

. A rigid body can turn about a fixed

point O in the body and an impulse
18 given to it. If A, B, C are
moments of inertia and L, M, N are

moments of impulses about
principal axes OA, OB and OC
respectively. If o,, o, ®, and

;,W9,03 are components of angular

velocities just before and just after
the action of the impulse then which
of the following is not Euler’s
equation for impulse forces ?

(1) A(0;-0,)=L
2) B(wg—w,)=M

(3) C(co'3—m3) =N

(@) Al(01+ 03 + 03) - (0, + o,

+0y)] =L

(6) Question not attempted




78. G Hehdl A J&l, A IR FHiHWT QT
TR

(I) Aé—Ali!z sin 6 cos 6 + cn y sin
0 = mgh sin 6

(II) Ay sin26 +cncos®=D
1) 6 =0

IV)y =0

9t GHISHO/OT § | @ i T
qefietor

1) MW (2 @ w@AAV)
3) ADwW ) (4) I) T
(5) ITaRd ¥

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
79. 8%(sin x) %1 A U B, I
(h=%éﬁm)(f%@ama'aﬁ=ﬁﬁ) I
(1) 0 (2) 2sinx I
|

|

|

i

|

|

|

|

|

|

|

|

|

|

|

|

(3) =2 cos x (4) —2 sin x
E (5) TG T

80. T WL AU A& % HIUE Hvfig T n A
g0 W@ 8, AW § W Al
fermmaTe qen 39S TEEq @ @I i W

! 82 2 | A SUTRA T § g b A
YT TEad o HEJ HIVT O 1 Jfeehad 7H

2
(1) cos? {p+\/(p2~2pcos i+1) }

(2) cos™ {p (p2—2pcos 1+1)}

(3) cos™ {p+ (p2 + 2p cos 1+1)l

(4) cos™! {p+ \/(p2 —-2pcos 1-1) 1
(5) IFHA T

o | 24

78. In usual notations, here four

19.

80.

equations are given below :

I) A®— Ay?2 sin 6 cos 6 + cn v
sin 6 = mgh sin 6

(II) Ay sin®0+cncos=D

I 6=0

IV)y=0

Which of the above equation/s

represents the general equation/s
of motion of top ?

(1) (D) and (1) (2) (I)and (IV)

(3) (II) and (III) (4) (I) and (II)
(56) Question not attempted

The value of 3%(sin x) is equal to,
(Taking h = g) (symbol with usual

notations)

(1) 0 (2) 2sinx
(3) —2 cos x (4) -2 sin x
(5) Question not attempted

A top is spinning with angular
velocity n about its axis. Initially
the axis being instantaneously at
rest and inclined at an angle 1 to
the vertical. Then in subsequent
motion the maximum value of
angle 6 between the axis of top and
vertical 1s —

(1) cos™ {p + 11(})2 —2pcos 1+1) }
(2) cos™ <rp- \/(p2 -2pcos 1+1) }

3) cos! p+ J©2 +2p cos i+1) }

(4) cos™* 4p+J(p2 - 2pcos i-1) }

(5) Question not attempted
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81. IR f(-1) =

82.

30

5, f(1) = 17, f(2) = 17, f(4)

=115 &, @ £(0) HTHH B
16

(1) 5 (2) —=

(3) 7 @) 2L

(5) ITFTRA S

qex: 01 2 38
fox) sk 071, 1D

ﬁ,?ﬁf'(%]ﬂﬂ'ﬂﬁ%

(1) 1 2) 3

3) -1 (4) %

(5) IR T

. A f(x), xﬁ@f&?ﬂﬂﬂmwa@a%

et u, = ff(x)dx u, = Jf(:c)dx

-1

M u, =jf(x) dr ®, @
1
2.1 .3
2:.10 24&11_11'3@%
(1) lf(O) 2) (0)
1 1
(3) £(0) (4) == £(0)
(5) mﬂﬂﬂﬂw
. A3 (1 +2x (1-3x) (1+ 5x) SR 8
(STET =T T A< THTS 8)
(1) 90 (2) -90
3) -15 (4) 15 ,
®) s ven [

I 81.

25

82.

84.

K £(=1)=6, (1) =17, 2= 17, f(4) =

115, then value of f(0) is :
16

(1) 5 (%) =—
3
27

3) 7 (4) =

(6) Question not attempted

If x: D5 - 2 -8
fix): 1 O 1 . 10
then value of f '[%)
1) 1 (2) 3
2
3) -1 4) —
(3) (4) :

(56) Question not attempted

83. If f(x) is a polynomial in x of second

degree and u_, = ff(x) dx, u, = J.

f(x) dx and u, = f f(x) dx, then

r —

L

2hu0 24A u_l_ equal to
1

(1) -2-f(0) 2) £(0)

1 1
(3) v f(0) (4) Ty £(0)

(5) Question not attempted

A% (1 + x) (1 - 3x) (1 + 5%) equal to,
(where unity being the interval of
differencing) :

(1) 90 (2 -90

(3) —-15 (4) 15

(6) Question not attempted




85. = T ¥ & 91 U FY JTT & ?

86.

87.

88.

(1) fewrem faftr ofift 8, wq a8+
% el Bl 8 |

(2) fourem faftr @ S fafr § off +9
Qg <t SATavehar gt 2 |

(3) e e fufy fafYy, Bes faftr &
SER IR <t 2 |

(4) B faftr 6 Faet 7€ =+t 2 Fp =7
-t rfrafa T 8t 2 |

(5) AR ¥

HIRT 42 + x — 8 = 0 % qA A=A
[1, 2] # a2 | o forean fufy faftr
HEEaT ¥ YUYW YWEN % S, 36
=AU BT

(1) (1.25, 1.75)
(2) (1.125, 2)

(3) (1.825, 2.0)
(4) (1.125, 1.375)

(5) I e

2% = 65 I T H Y65 ! AT FA | g7
g iy @ f st 2 | At iR

(1) f—g- 2) %1
@ = @ = [ﬁﬁ
(5) HFTRG T

TR — a3 -2 —4=0FTx=17
x=9% U T g fguree fafe @ §ma
fora s @ | e gRefEl F 9w

fafty e g1 v arfirafia et 2 2
(1) 2 2) 3

3) 5 (4) 6

(5) A I

l 85. Which one of the statement is false

|
|
|
|
|
|
|
|
|
| 86
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
I
|
|
|
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86.

88.

in the following ?

(1) The bisection method is slow
but it never fails.

(2) The secant method also
requires less iterations than
the bisection method.

(3) Often, Regula-Falsi method
gives better results than the
secant method.

(4) The only disadvantage of the
secant method is that it may
not converge sometimes.

(5) Question not attempted

The root of the equation x2 + x — 3
= 0 lies in the interval [1, 2]. After
the first iteration by regula-Falsi
method, it will be in

(1) (1.25, 1.75)

(2) (1.125, 2)

(3) (1.825, 2.0)

(4) (1.125, 1.375)

(6) Question not attempted

Newton Raphson method is used to
calculate 65 by solving x3 = 65. If

Xo = 4 18 taken as initial
approximation, then the first
approximation is.

65 131
(L) = (2) —

191 193
9y Y e
(3) 16 (4)

(6) Question not attempted

One root of the equation x* — x3 — x2
— 4 = 0 is obtained between x = 1
and x = 9 by using bisection method.
After how many iterations does the
method converge to a root ?
(1) 2 (2) 3
3) 5 (4) 6
(5) Question not attempted
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89. 3fe f(x) fordt 31=aTet [a, b] ¥ Tad weH l 89. If f(x) is continuous function on some

90.

91.

30

2, @1 f(a) - f(b) < 0 R, T FHIHI f(x) =0 |
% |
(1) oW 9@ ¥ qreafass o gl |

(2) W Hhae T AR el 21T |

(3) Toww @ ® arafass qe &l |

(4) et qe @1 g |

(5) I A

™ AX = b @ foraT s asar @
xﬂ""]-):Hx(k)'l'C;k:O: 1: 2:
MA=L+U+D,GETL‘F:|EF‘"

PR Jregg, U Sl PsTen siregg
qun D faspot sreg 2 A Haen C 8

(1) H=-D}(L+U),C=D"
2) H=-DO+L)'U,C=D+L)'b
3 H=—D+U)'L,C=DO+U)b
(4) H=-DL+U)'L, C=D"

(5) TG I

|
|
|
|
|
|
|
|
m-mmawmml
|
|
|
|
|
|
|
|
|

gATcAS Ul N &1 kT [0 HH &
fore =peA-Twem faftr 4, 3} x, TR
g A 8, 79

T L S —— e —— T e e . e — i e e s s SR e e

N
~J

90.

91.

interval [a, b] and f(a) - f(b) < 0, then
the equation f(x) = 0 has :

(1) even number of real roots

(2) always only one real root

(3) odd number of real roots

(4) no real root

(5) Question not attempted

Using Gauss-Jacobi method, the
system of simultaneous linear
equations AX = b can be written as

xktl) = Hx®) + C; k=0, 1, 2

and A=L + U + D, where L is
lower triangular matrix, U is upper
triangular matrix and D is
diagonal matrix, then H and C are

1) H=-D'@.+U),C=D"

2 H=-DO+L)'U,C=D+L)'b
3 H=—D+U)L,C=D+U)1b
4) H=-DL+U)L,C=Dh

(5) Question not attempted

If x, is initial approximation for

Newton-Raphson method to find
reciprocal of a positive integer N,
then

(1) o<xﬂ<%
(2) 0£x0<-§—
3) oo::z:t,s-lfT
(4) 031:0_-1%—

(5) Question not attempted




92. ﬁnﬁﬁaﬁ#mwmﬁ%?

93.

94.

(1) Wﬁﬁﬁwﬁwmﬁﬁﬁ:}
¥t T ST 2 | |
2) Tia-fasw fafyr =t TR e |
& faftr sft wrT ST 2 |
(3) At A yuta: foreot wa & st AR |
2 @ i Ehy A Rt o |
sifires arifire wfem 3 ford arafea |

|

B 2 | |
(4) u&Aqgfa:ﬁmufmﬁmﬂﬁwl
& i firset g Ao e |

i v smfe wfewr & fod |
et gt € | |

|

|

(5) TG T
@ T gt e
(1 -a][x ]_[b;] 93.
iy - ! 1 b2 I
ﬁa%mﬁ%%&mﬁmﬁﬁ}
ﬁﬁﬁﬂﬁﬁiﬁ%Waﬂ'ﬁﬁﬂiW%I
8
(1) |lal =1 I
2) lal>1 |
3) |lal <1 l
(4) |a]l 21 l
(5) e I |
ﬁnmmasﬁmmwrﬁ‘ai
foreiaa ity atifives sl gra e s | 4.
2
Sx+y+2z=14 ;
4y — 32 =12 |
10x—-2y+z=-4 I
xamy%ﬁeﬂqqamﬁs'l%m%ml
T B |
(1) 5, 4 (2) 5,—4 i
(3) 10, 4 (4) 10, 2 !
(5) ITTRT T
28

92. Which one is not true in the

following statements ?

(1) Jacobi method is also called
method of  simultaneous
displacement.

(2) Gauss-Seidal method is also
called method of successive
displacement.

3) If A 1is strictly diagonally
dominant matrix then Jacobi
iteration scheme diverges for
any initial starting vector.

(4) If A 1is strictly diagonally
dominant metrix then Gauss-
Seidal iteration scheme
converges for any initial
starting vector.

(6) Question not attempted

S SN

The values of a for which Gauss-
Seidal methods converge for the
given system of equations :

i 1 —a_ -x]_- _b]__

—a 1 X9 _b2 ]

where a is real constant, are :
(1) |lal =1

(2) |lal >1

3) lal <1

(4) |a| =21

(5) Question not attempted

In the following system of linear
equations by Gauss elimination
use partial pivoting
dbx+y+2z=14
4y — 3z =12
10x—-2y+z=—4
The pivots for elimination of x and
y are respectively —
(1) 5,4 (2) 5,4
(3) 10, 4 (4) 10, 2
(5) Question not attempted
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95.

96.

= e T gaen & fore |
fAmaw (2) = 4x, + b5x, |
Wml+x2£6;xl+%2£5;

X, +tx,21 %, +4x,22;%,%,20
EARH YT AAHATRH T Bl (e
A & §1¢ I fohd T MU BT 2
(1) I gETaEA ¢ |

(2) YT FETd & 78 @ |

(3) TAEAR |

(4) JREgeEw? |

(5) TN T

mmm:MaxV=3xl+2r2,
Sfde x; + 3%, < 6, x; — %, < 3, x, +
2x, < 5 3R x,, x, 2 0 % e fean @ 6
3TE U et TUTHA SH1 G989 91 &
1Y 3G9 & WA & | 99 SF1 T %
T 3TH I59d Hod 1 HHEE
(1) 15> min Zy=Max V> 11
(2) 11> min Zy=Max V> 10
(3) 15> min Z, = Max V < 10
(4) 15> min Zp=Max V<11

(5) IraIia ¥

——

T e, S — T —— — T VP S " S—— | —— T — - — e e T S W o ] Wy P, O i S U s i, S VN Sl S il

A%

97. ed U THET F ANS T b o |

30

HIT HT HYA A2 ?
(1) 3T Ford AHTHETH 2 | |
(2) wmwm%mﬁwl
BAg | i
(3)mﬂbimm$'€|%'§(a'ﬁbi|
|

|
wfspaan #fesa & 999 2) =
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95.

96.

97.

For the following Linear
Programming Problem

Minimize (Z) = 4x, + 5x,

subject to 2x, + x, < 6; x; + 2x, < 5;
X+ %9210, +4xy 225 %,, X920
The basic solution obtained after
introducing slack and surplus
variables 1s —

(1) a basic feasible solution

(2) not a basic feasible solution

(3) an optimal solution

(4) unbounded solution

(5) Question not attempted

For the primal linear program :
Max V = 3x; + 2x, subject to

X +3%,<6,% —%x,<3,x; +2x,<5
and x,, x, 2 0 it is given that both

the primal and dual program have
optimal solutions with equal
optimal values. Then bounds on
the common optimum objective
value of both the program is :
(1) 1562 minZp=Max V211

(2) 11> minZy=Max V210
(3) 152> min Zp=Max V<10
(4) 1562 min Zy=Max V<11
(5) Question not attempted

Which statement is false for

standard form of linear

programming problem ?

(1) The objective function is in
maximized form.

(2) All the constraints
expressed in equation form.

(3) All b; are non-negative (where

b; is requirement vector).

are

(4) All a; are non-negative (where a;;

are elements of Activity Matrix.)
(5) Question not attempted
= |




98. @ﬁﬂgmMaxZ=—2xl+x2

ide4 x, — x, < 10, 2x; — x, < 40 I
xl,xzaoﬁﬂsﬁéz

(1) g

(2) x,=20,x,=30, MaxZ =170

(3) guTd & farem 7E1 2 |

(4) x, =30, x, =20, Max Z = 80

(5) TR T

99. frdes Rt % aed F R F A e

forca 3 8 2

(8T m, n 37 I 7Y WA 2 )

(1) =it froeew foftr & o $a
AiFATaTT <t &A1 T mn + m?2
+3m@?ﬁ%l

(2) Taeieg fafer & o a1 afsre
& T AT (m + 1) (m + n)
Bt § | |

(3) Mg fcew fufer 4, T
aiferesT § (m + 1) (m + 2) it
FEINGECIR S

(4) R [y 4, y@s aifdes A
(n + 1) (m + 1) vfaf¥at wE@ita H
STt B |

(5) IR e

100. Ife e NumT o= &1 AU &

39YE &, al

(1) ¥ ¥ HH Th IR = = 81 |
(2) @1 oft I = = 7E B |
(3) |ft amuTh =% 1 | 31fers g |
(4) Tt 3T =X RuTeHS B |

4

i

|
|
|
|

98. The solution of a given problem

Max Z = - 2x, + Xy, Subject to
X, — %9 < 10, 2x; — x5 < 40 and x,, x5, > 0
18 :

(1) unbounded

(2) x, =20, x,=30, MaxZ =70

(3) No feasible solution exists

(4) x, =30, x, =20, Max Z = 80

(6) Question not attempted

99. Which of the following is false

option with reference to simplex
method ?

(where m, n have their usual
meanings)

(1) Total number of operations for
the revised simplex method is

approximately mn + m? + 3m.

Total number of operations for
simplex method is

@)
m the '
approximately (m + 1) (m + n).

(3) In revised simplex method,
(m + 1) (m + 2) entries in each
table is introduced.

(4) In simplex method, (n + 1)
(m + 1) entries in each table is
introduced.

(5) Question not attempted

100. If there is degeneracy in a basic

solution of a linear programming
problem, then -

(1) atleast one basic variable is zero.
(2) None of basic variable is zero.

(3) All basic variables are more
than 1.

(4) All basic variables are negative.

|
|
|
|
|
|
|
|
|
|
|
|
|
|

(5) TG 97

O 30 30

(56) Question not attempted




101.!:&@ﬁaa=rmﬁmana@[cﬁ]|
aﬁ%&ﬁtﬁﬂ%mmﬁ@w,
ST WY, dl 39 73 g H F AT |
&I FFaH H aren ffée |
(1) lﬁmﬂﬁmﬁgﬁmaﬁaﬁl
ATH HAT 2 | i
(2) @mﬁﬁwﬁgmmﬁsm
FTferemaq HAT 2 | |
3) Z<z',aﬁZaz'gr|=ﬁa=mﬁam}
2l
(4) §=Z',aﬁzaz'grr=ﬁaqzﬁwm}
|
(5) IR A i

|
102. T Uit TIUTH T 61 HYH I
fmtam Z = CX |
_ nﬁWX=TF(§¢m3ﬁmagﬁw)'
YT 1A 1RgH TUTHT FHET T HYF i
e Z = CX |
;ﬁamx:SF(g@msFﬁmagaa):
|
gfe g T THET H IWAH &A |
quries 2,
(1) I TTa QUITeh TTUTHT THET 6T 38
g BT |

(IT) I T Iieh T THET & 3T
& & (-39 8

|
|
|
|
(1) % () TSI R | I
(2) e (1) T2 | |
(8) QI (I) aam (IT) & & | }
(4) < (1) 7 (1) S F | i
(5) ARG ¥ |

30 31

101.

102.

If a constant is added to every
element of any row of the cost
matrix [C;] is an assignment

problem, then an assignment plan
which minimises the total cost of
new matrix...

(1) also minimize the total cost for
the original cost matrix.

(2) also maximize the total cost for
the original cost matrix.

(3) Z<Z', where Z and Z' are costs
of old and new matrix.

(4) Z =17', where Z and Z' are cost
of old and new matrix.

(5) Question not attempted

The integer programming problem
18 stated as

Minimize Z = CX
Subject to X = Ty (set of feasible

solutions) and the related linear
programming problem as

Minimize Z = CX
subject to X = S (set of feasible

solutions)

If optimum solution of L.P.P. is
integer, then

(I) It i1s the optimum solution of
related I.P.P.

(II) It is lower bound of optimum
solution of related 1.P.P.

(1) only (I) is true.
(2) only (II) is true.
(3) both (I) and (II) are true.

(4) both (I) and (IT) are false.
(6) Question not attempted




Minimize Z = i icij Xi;

103. (I) [x;; %y | 103. (I) |x, Lxlz
a1 e P i Xo1|  [¥es| |3
*33[*34 | Xa | %oy
|
(11) 2 |21 | .
Xo1 | %o | (II) {2 [ %1
Xaq|%n, I Y91 | %22
I (1) @ur (1) @ Hgferd TRes | X33|¥34
quE &) € A 8, 99 YT ﬁ'FITIHEFI l Above (I) and (II) are two arrays of
ST ST R % a balanced transportation problem,
(1) FaE ()3 l then the basic feasible solution
is/are formed by
(2) *Ia ()4 i (1) only (O
(3) (D)@ (IT) qFi & | (@ only(D
@) IR O, TR AN | (3) both (I) and (II)
(5) 3aNd I i (4) neither (I) nor (IT)
l (5) Question not attempted
n n I
104. Fema z= ) > Cy x; I 104. The problem of type
=1 1=1
|
e qu =1; Zx =1 | j=1 i=1
1=]1 I n n
xij=ozn m&frmm%%ﬁ,mﬁ I subject to gxrh;xf
j= i=
I & fopar & I x; = 0 or 1 for all 1 and j, can be
(I) s wom fafer = I solved by
(IT) afae wem fafy 9 | (I) assignment algorithm
(1) Haa () qa2 | (II) Transportation algorithm 1
(2) FadA () FA2 | (1) only (I) is true 1

(2) only (II) 1s true 4!
(3) both (I) and (II) are true '

(4) both (I) and (II) are false
(5) Question not attempted

(3) qMi (I) @41 (1) ¥A & |
(4) aF1 (1) 991 (1) 3@ £ |
(5) TR

30
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105. 3¢ T 3 safds Y= 0 @ HI T s | 105. If a two person zero sum game

106. < =afdd = A0 aret g wHifa & @

30

T gae 8 giafad S al converted to a LPP then :
(1) =T 6 g& Had 2 B e |

(2) &l IS 32T e T8l &n |

(3) dfe fgeret e awen fefa &,
wy feadt ga gwen fAsia

(1) Number of variables must be

two only.

(2) There will be no objective

function.

(3) Row player represents primal

problem, column player
T |
represents dual problem.
(4) Number of constraints is two
(5) Iaiad 9w only.

(56) Question not attempted

106. For two person zero sum game of

o, afe f(x, y), @ afew x 3R y & At

Wﬂwwméﬁmaxmm
X

|
|
|
|
|
|
|
|
|
|

(4) wieramei 6 G@ Haet 2 2 | l
|
|
|
|
|
} mixed strategy, if f(x, y) be a real
l

valued function of two vectors x

and y such that both max min

f(x, y) @1 min max f(x, y>a=ﬁml TR
Y o | f(x, y) and min max f(x, y) exist, then

I g, a9 Mres

(1) max min f(x, y) 2 min max f(x, y)

(1) max min f(x, )2mmmaxf(x y) % ¥ y «x

X Yy y _ _
(2) max min f(x, y) < min max f(x, y)

(2) max min f(x, )<m1nmaxf(x y) - | y X

B J

(3) max min f(x, y) = min max f(x, y) T y x

|
|
|
|
I
| (3) max min f(x, y) = min max f(x, y)
|
b 7
|
|
|
|
|

X 'y y ,
(4) [max min f(x, y)] X
(4) [max min f(x, y)| x x. Y
A - [max min f(x, y):l =
‘max min f(x, y)|=1 xw
9 ) (5) Question not attempted
(5) ARG ¥

33 O




107. T qrpft X & o # = faaor fen 2
a1f¥e ITANT = 90,000 HTE
%9 go Ufd A =T 10
A=l 984 @Td = T T 10%
i 318 469 = T 50
X 3q 3t 3rmew 4 (EOQ) Fa1 2 ?
(1) 60 FTS (2) 30 Z®rE
(3) 150 373 (4) 100 3TE
(5) IFFTING S

108. 3¢ a @@ 99, b fosFT 7= (b > a)
(9T t & QF), ¢ 9T 99 (¢ < a)
(F9F t & U9ET), d 9T NG &,
FAfrmaH & p(z) F R TR

z-1 Z
(1) Y pr)<2=atd N pr)

r=0 b—C+d r=0

z—1
@) Zp(r)< DEEEE DT

b~C+d 1'=0

3) Zp(r)< L a+d< Zp(r)

b-c+d
z-1 Z
@) .Y plr)s 2=AvC % ply)
r=0 b-c+ r=0
(5) IraIRE S E

| —— T i e S —_ ) S —— T e S 8 O S, B} B g, B o Ty R N, Sy ol il Bt e R e g, i o i ) e O W o 1 T R . o W S s | S e 1T i e T o Sl S il e e B i e . L Tes——

109. T dTchIfeieh HIT 99T §9T I AT

¥ T et A0 F4el e #, a5 |
% T [4000, 8000] FHTEAT &, wweTET |
ST € 2.00 ST wré 2, wH Y e |

2 6.00 TR 3T 2, 79 T SR AR |
(1) 5000%%E  (2) 6000 3HTE I
(3) 7000%HE  (4) 7500 3HTS |
(5) 3riE T |

34

107. The following details are given for

108.

a material X :
Annual wage = 90,000 units.
Buying cost per order =% 10

Cost of carrying inventory = 10% of
cost

Cost per unit =% 50

What is Economic Order Quantity
(EOQ) for X ?

(1) 60 units (2) 30 units

(3) 150 units (4) 100 units

(5) Question not attempted

If a cost price, b sell price (b > a)
(during time t), ¢ sell price (c < a)
(after time t), d shortage cost, then
formula to maximize profit p(z) is :

z-1 A
V) Y p)< - a‘”‘«-:Zp(r)

r=0

Z

(2) Zp(r)< 2 a+d< Zp(r)

z—1 Z
) Zp(r)<b a+d<2p(r)

-c+d
z-1
@ Yos iz jjjczp(r)

(5) Questmn not attempted

109. A single period model of inventory

with instantaneous demand and
time independent cost, the demand
of a product is in the range [4000,
8000] units, storage cost is T 2.00
per unit, shortage cost is ¥ 6.00 per
unit, then optimal order quantity
18 :

(1) 5000 unit (2) 6000 unit

(3) 7000 unit  (4) 7500 unit

(5) Question not attempted
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110. Ife A 3R B 3 9291 39 YK & 6 P(A)

=1 — Syl
= Z.,P(B/A)— E.,,P(A/B) ; &,

iR F g ?
(1) A 3R B W& A9 2 |
(2) T A 92T B # Jraffad 2 |

(3) P(A/B) = 3/4
(4) P(A/B) +P(A/B) =1 E
(5) i e
111. 7. X & & @ & v =39 89 &6
yTRehdr 8/5 2 auT f. Y& few 4/7 8, o=

TH ¥ A Uh 1 999 BIF hl TTRIehdl
2

(1) 29/35 (2) 24/35

(3) 17/35 (4) 12/35

(5) Igaid F

112. Teh GYRY I8 % o9 BeAeh 1A, & Beleh
e 3R T Bereh A1 2 | I8 i 3 9K
IBTAT A1l B | I8, GER AR e IBTA
T shweT: e, |t 3R T wers 3T
PURETIES

1 17
(1) — @ —

1 1
® @ -
(5) I S

113, d9 ¢ ™ % I & | dF 9@ W
3T - 3T ATY 3T i ITRIhaT &

(1) 5/36 (2) 5/9
(3) 4/9 (4) 35/36
(5) IFaRd JA

T e i s i il —— i ——— T L —— | —— T " o S B i e s 8] L A T ] . S S, T Wy ST . S TR 5 o T L, W S . T L S < T it T ool Ve 'y e VO, S Ve (o T B T e T o o . T o T S T S T S S Wy S . T S N, T )
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110. If A and B are two events such that

1 1 1
P(A) = —, P(B/A) ==, P(A/B) = —,
(A) ;i (B/A) > (A/B) v
then which of the following

statement is true ?

(1) A and B are
exclusive.

(2) Event A is contained in B.
(3) P(A/B) = 3/4

(4) P(A/B) + P(A/B) =1
(6) Question not attempted

mutually

111. Probability of Mr. X’s selection for
a job is 3/5 and that of Mr. Y’s is
4/7, then the probability that only

one of them be selected is :
(1) 29/35 (2) 24/35

(3) 17/35 (4) 12/35
(56) Question not attempted

112. Three faces of an ordinary dice are

blue, two faces are red and one face
18 yellow. The dice is tossed 3

times. The probability that blue,
red and yellow faces appear in the

first, second and third tosses
respectively is :
1 17
1) — 2) —
(1) ™ (2) 9
1 1
3) — 4) —
(3) > (4) ~

(5) Question not attempted

Three fair dice are rolled. The
probability that all three dice
shows different digit, is :

(1) 5/36 (2) 5/9
(3) 4/9 (4) 35/36
(5) Question not attempted

113.




114. 9% qlieu § g%adr St fRR grRkesa

;_%maﬁaqﬁaﬁaﬁmﬂj@wﬁ
Tgel! AheTdl ¥ g fahardian i JE&Al
TR ?

(1) 0 (2) 1

(3) 2 (4) 3

(5) ARG ¥

|
|
|
|
|
|
|
|
|
|
|
115. af¢ My (t) T Igo® = X & M |
% e ! euial 8, a e d | e i
fFeaadi 2 ? |
(1) Mag(t) =—Mgg(t) l

(2) Myg(t) = Mg(-3t) !
(3) Myx(t) = Mg(2t) |

(4) Myx(t) = Mg(4t) I

|

|

|

|

|

|

(5) G ¥

116. & 3 § 10 911, 15 &0 U1 20 Al
e Tl & | 20% T, 40% & 991 50%
et i fargfena @ | 7@ 9t & @ Fepredt |

nﬁ@ﬁa%waﬁaﬁmﬁwwﬁi

freprett 7 71 fergfend 2 |

2 7 |

(1) E‘ (2) '9— i
8 1

(3) ~ (4) = - {

|

(5) G I

36

114. What is the expectation of the
number of failure preceding the
first success in an infinite series of

independent trials with constant

probability %of success 1n each

trial ?
(1) O (2) 1
(3) 2 (4) 3

(5) Question not attempted

115. If  My(t) moment

generating function of a random
variable X, then which of the
following options is correct ?

(1) Mgg(®) =~ Mgx(®)
(2) Mgx(t) = My(-3t)

represents

(3) ng(t) = Mx(zt)
(4) Myy(t) = My(4t)

(5) Question not attempted

116. A bag contains 10 red, 15 green
and 20 black balls, 20% red, 40%
green and 50% black balls are
dotted, then the probability that a
ball drawn from the bag is red if it

is found dotted one 18 :

2 7
(1) 3 (2) o
8 1
(3) 9 (4) o

(5) Question not attempted
30
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117. T UTfehT M T Jfqever @t &R et

HR ! INFT GE&AT, TTEET TET 4 fH 2 |
frdt fasiy gv¢ 4 ufw &R @<t 81 6
HTﬁEb_clT%:
5—3~ -3 5_3 -5
(1) lé_e (2) \ée
D 53
(3) é’“ e (4) %— g3
(5) ARG I
118. af2 X g9 ®9 @ fafa 2 sear a2 | 118,
2 3 X & fofu arey & wme 9y oo™
48, APX>0)HIAH R
3 3
(1) . (2) =
5 1
(3) = (4) <
(5) 3T T
119.EIﬁX~N(p, o?) B, q TaH €4 9%
o Afd gited= fag & -
(1) +p? (2) pto
(3) o £y’ (4) to
(5) IFFING T

120. U safa g @69 e & wifepar L %l

30

@mmmmiﬁﬁﬁmﬁa
1 |& W HH ¥ HH T G- Medl A

ﬁnﬁm%%mam?

(1) 2 2 1
(3) 4 (4) 3
(5) JFaRd ¥

|
|
| 120
|
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117. The average number of cars parked

per hour in a parking place is three
under Poisson model. The
probability that five cars parked in
a particular hour is:

53 53
1T Q) e
iy 5 °

3 s 3
(3) L (4) |£ e

(5) Question not attempted

If X is uniformly distributed with
mean 2 and mean deviation about
mean for X is 4, then value of

PX>0)i1s:

3 3
e (@) =<
5 1
(9) = 9=

(5) Question not attempted

If X ~ N (u, o), then point of

inflexion of normal distribution
curve are :

(1) +p? (2) pto
(38) o+ p? (4) *o°
(6) Question not attempted

0. The probability of a man hitting a

target is % How many times must

he fire so that the probability of his
hitting the target atleast once 1s
greater than %?

(1) 2 2) 1

(3) 4 (4) 3

(5) Question not attempted




121. 9= BE & 7= ausi @ 121. From following data of five
mfore 3 et - 8[7[9[10] 8 SOt s _ *
i 3 , J7 5.8 T, Marks in Mathematics |[8|7(9[10| 8

alibilpgt _ | Marks in Physics 71518(10/10

aﬁﬁww 2 The co-efficient of rank correlation
(1) 0.975 (2) 0.875 18 :
(3) 0.675 (4) 0.575 (1) 0.975 (2) 0.875
5) mm (3) 0.675 (4) 0.575

TEgSE &, quHae #i 8 W@ 20X - 9Y
+6=03M4X-5Y+20=0% | 3fe

Y &1 9e faged 20 B, @ X &1 99®
deviation of X is :

ICEREES
(1) 20 2) 15

(5) FFARA I

123. wfermae t@Td 3x + 2y = 26 AU 6x + y =
31, (%,y) W Wfaede =t 8 | A 6

1

(1) 20 (2) 15
3) 25 (4) 24
(5) Question not attempted

(5) Question not attempted

which are correlated, the two lines
of regression are 20X —9Y + 6 =0

and 4X — 5Y + 20 = 0. If standard

122. @ 'ﬂ'@%ﬁ; =0 X 3R Y & fow, &t | 122. For two random variables X and Y,
deviation of Y is 20, then standard
28.

The regression lines 3x + 2y = 26
and 6x + y = 31, intersect at (%, ).

yfemea Tarett & S FT S0 B, d tan If 6 be the angle between the two
3. regression lines, then tan 0 1s :
1 1

(1) .E_ 2) _% E ® 3 @ -5

3 3 3 3

— 4y L 8) = 4=
(3) 3 (4) : (3) > (4) .
(5) ARG T (5) Question not attempted

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
(3) 25 (4) 24 I
|
|
|
|
|
|
|
|
|
|
|
|
|
|

124, T M (x, y) 991 & g4 T oA ST
g ZuZ =9, Tv2 = 25, Tuv = 12, w&t |

U=x—-XdMv=y-7& | Gga=y

124. From the nine pairs (x, y) of data,
we find following calculations;

Yu? =9, Iv2 = 25, Tuv = 12 where
u=x-%Xand v =y -7, the

|
Tﬁﬁq‘mﬁﬁgﬁ% : I probable error in the co-efficient of
correlation is :
(1) 79951 (2) 0'082 I (1) 0.081 (2) 0.088
(3) 0.076 (4) 0.01 | 3) 0.076 (4) 0.012
(5) gaid ¥ | (5) Question not attempted

s | 38
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125.

126.

127. A 272 (x) QN FAFTT YA F A= x | 197

128.

30

e |z|<l, |z/(1 - 2z)|<1 aqu
F(a, b; c; z) =k F(a, c —b; ¢; —2/(1 — 2))
a?hkarm%
(1) 1-2)°

3) 1-2)—

(5) ITTTRd S

(2) (1+z)*2
4) (1+2z)

2 2
7l
0
dt gR1 9RWIYG &, 79 e B 3R dafiia

AT Soid 1 98l g &

(1) erf(x)=,F [;gxzj

afe R B erf(x), erf(x) =

(1
1/_ ; 2,
(3) erf(x)= —

(2) erf(x) =

IrEdfas 8, af fi= 7 @ frg wem & faw
T 3R ael T A BT R 7
(1) fx)=x"d_ ., ()
2) fx)=x"d_ ., (x)

A%

3) fx)=2"d _.(®

4) fx)=2"d_ _, ([

(5) TG W
1.9 "9

oF; [2,1,2, X ]W%

(1) 1 sin-lx (2) L coslx
X X

(3) % tan~lx (4) 1 cot~lx

X
(5) FAa J¥

|
|
|
|
|
|
| 12
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
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125. If |z|<1, |z/(1 - z)|<1 and F(a, b

126

128.

c; z) =k F(a, ¢ -
then k is equal to
(1) 1-2)° 2) (1+2)7
3) (1-2)2 4) (1+2)°
(6) Question not attempted

Z/(]- g Z)),

. If error function erf(x) is defined by

"

erf(x) = 72_-

|
0

relation of erf(x) and confluent
hypergeometric function is :

1.3
(1) erf(x)=1F1(§;-2—; 2]
i
;—xz}
-E A5

' 2
1 3
T
1 1(2 9
(5) Question not attempted

e~t* dt, then correct

o

Vn

2x

— e m—

JE

(2) erf(x) =

(3) erf(x) =

(4) erf(x) =

. If x is real between two consecutive
zeroes of x™J_(x), then for which of

the following functions, there lies
one and only one zero ?

(1) fx)=2"d ., )

(2) fx)=2"d_,, ()

3) flx)=xmd_ _,(x)

(4) f(x) = ann— 1 (x)

(6) Question not attempted

5.3
F 1, ,_xz ] —
oFy (2 5 ) 1s equal to

!

(1) — sin~lx (2) a cos™lx
X x
LA 1

B8) —tanlx (4) = cotlx
X X

(6) Question not attempted




129. = § & 39 91/8 FUF/FUA H T | 129.

R/2 7 |
Y :
I lim Jn(ll) = 1 : G‘ET
x>0 x" 2°T(n+1)
n>-1

n
1L Jyx) = l.J' cos(x cos 6) .
[
0

n
1. J, (n) = lf cos(x sin 6) d.
I
0

|

|

|

|

|

|

|

|

|

|

(1) whaer I aar Il %
(2) haer I oo 111 |
(3) haa I aur I1I |
(4) aeft I, IT @ 111 |
(5) IFaHA I I
|

$T UM & !
|

|

|

|

|

|

|

|

|

|

1) -1 @) @2) 7 o1 ®)
B) #J ) (@) 2P, _,(x)

(5) FAFRA T
y o 131
131. 9 @gUg H, 2 Py(x) + 3 P,(x)
U 8
(1) 2 (2) x%2+x
(3) x2—x (4) —x?
(5) FaRd T
/2 |
132. J%J%(%)um% i o
0
U L @) -1 El
(3) —p @) V2 |
J2
(5) I T

Which of the following statement/s
is/are correct ?

Statements :

L. xlim Jn(0) = . , where
£0 . 2" 2"T'(n+1)
n>-l.

II. dyx) = }-J cos(x cos 0) d6.
1
0

III. J, (n) = -1—.[ cos(x sin 0) d6.
m
0

(1) Only I and II

(2) Only II and III

(3) Only I and III

(4) All1, II and III

(5) Question not attempted

The value of -&% {xPdJ p(x)}, where

J I_.,(:nc) is the Bessel’s function, is :
(1) xP- lJp +1®) (2) xP7 1Jp +1(®)

(3) xP Jp + 1(:‘) (4) xPd D — 1(x)
(5) Question not attempted

. In Legendre polynomial %Po(x) +
§P2(x) is equal to —
(1) x° (2) x*+x
(8) x°—x (4) —x°
(5) Question not attempted
n/2

: f V2nx J1,(2x) dx is equal to
0
(1) 1 2) -1

1
— 4) 2

® - 4) 2

(5) Question not attempted
30




133. (1) P_(~x) ST &
211 dll A
M) oz @ =D
| g®
) = —1)n
@ rra@-D
1 q°
3 K2 1)
y: n! 2" dx”" .
N \
@ S @)
(5) Fid ¥
134, TR SR A R A AP A e 7 2 2
(1) Hyx) =1
(2) H,(x)=2x
(3) Hy(x) = 4x% -2
(4) Hy(x) = 6x° - 12x
(5) rFa I

135. AfE H_(x) &0T5 9§95 8,

a0

f e H_(x) H_(x) dx ST &

' 1) Jraen! (@ 2311'
3) 1/_ n! 4) J_ 2

, (5) aﬂﬂftﬂm

. 136.3R(1-22) Pix) =A—nx P, (x), 5&
P_(x) A %o &, 79 A $T0H &

) nB1® (@ nP @

' @ nP,_,(® @) 22P_(x)

[ (5) R

.'

30

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
i
|
|
|
|
|
|
|
|
|
I
I
|

A% o

133.

134.

135.

136.

(=1)" P_(=x) 1s equal to —
@ dq”
l dx®
n! d"
2"’l dxn
1
n! 2" dxn

(1) ———C*-1)"

() et = 1)

(3) (x2 -

(4)

(5) Question not attempted

In Hermite polynomial, which of
the following is not true ?
(1) Hylx)=1

(2) H,(x)=2x

(3) Hy(x) =4x%*-2

(4) Hy(x) = 62— 12x

(5) Question not attempted

If H (x) is Hermite polynomial,

o0

then f 5 H_(x) H_(x) dx equals to -

-0

(1) JYn2on! (2) 23;
3) f,f‘! @ L

(6) Question not attempted

If (1 - x%) P,;(x) =A-nxP_(x),
where P_(x) is the Legendre
function, then the value of A is :
1) 0B ® (@ nP®
@ nP,_,(® (4) x*P_(x)
(5) Question not attempted




| 0 I 137. If L (x) is Laguerre polynomial,
137. A L, (x) ¥IFR 9g9< &, @ f e L (t) | @
0 then J. e L (t) dt is equal to -
dt ST 2 0

1) x[l-l]“ @ L (1-1]“

X X X

3) x(1+l)n @ %(ul]n

X X

(5) FFaRd I

(1) .«{1-1) @) l(1-l]
X X X

(3) x(1+l] 4) l[nl}
o & u X

(5) Question not attempted

138. Laguerre’s differential equation is :
(1) xy"+(1-x)y'+ny=0
2) xy" +(1+2)y +ny=0 |
(3) y"+(1-%)y +ny=0 |

138. AR 6 3raher Tl 2

(1) xy"+(1-xy +ny=0
2) xy"+(1+x)y +ny=0

e e pem iy e e e B S SN T S R P S ST S T ST TET ST S W e TS PR T S S TS T ST R e e

(3) y"+(1-x)y'+ny=0 (4) xy"+x(1-%x)y +ny=0 |
(4) xy" +x(1-x)y' +ny=0 (6) Question not attempted
(5) ARG T

n
139. If Laguerre polynomial L _(x) = 2. |
r=0

139. 3¢ @R ;g L) = ;0 (=1)* P ) e il oan |
3 Vi @) (@-r) |
mx’ g, @ I8 3 FHR Wi also be written as L_(x) = |
frsiesa g, L () = 1 on
: (1) ED (x" &%)
(1) =D (x"e%

n!

2 L1Dn@(me™

n!

(2) ~Dn(ne™
n!

3) %Dﬂ (x" &)

X

(3) —D" (e
1. ,

X

(9 D@ e
n.

(5) e I

(6) Question not attempted




t
140. L{J‘—sft dt}atm%
0

tan ’ S

(1) (2) tan~ls

(3) cot™ls (4) cot™ s
S

(5) HIARA T

t
141, 3fe y(t) FHtehTor, y' +y = jy(t — )
0

sin u du YR AFT y(0) = 1 71 y'(0) =0
& WY, FT & &, @ Liy(t)} &

(1) s(s? +1)

(52 +1)2 +1

s(s® +1)

(8% +2)

(8% + 1)
s(s? + 2)

() ; zietHt ¢
B L

(5) g ¥
142. QY Gai & L[t J,, (at)] ST ]

i e

(2)

®)

(32 * 32)312
S

@2+a

(3) —rne

s + g2

¥ I
ﬂ82+3.2
(5) IIFaa T

(2)

2)312

30

t
140. L{ J-i]'f—t dt} is equal to —
0

(2) tanls

cot™ S

(4) >
(6) Question not attempted

(8) cotls

141. If y(t) is the solution of the equation

t
y' +y =fy(t — u) sin u du, with
0
mitial conditions y(0)=1
y'(0) =0, then L{y(t)}, is :
(1) 3(32 +1)
(52 + 1)2 +1

and

2) 8(s? +1)
(8% + 2)
(s +1)
s(s? +2)

2
4) _S"+1
(52 +1)541

(6) Question not attempted

(3)

142. With usual notations,

L[t J, (at)] is equal to —

a
1
( ) (32'1‘&2)3!2
=
(2) (32+a2)3f2

(8) et

o
g2 4 g2

(5) Question not attempted




143. The inverse Laplace transform of

F(e) = -2l is

g2 -25-3

143. F(s) -i;lgmsgaamm
S—S

TR
(1) 4e3t—et (2) 4 e‘3"' gt
(3) 4e3t+et (4) 4edt-—

(1) 4e%—et (2) 4et-¢t
(3) 4e3t+et (4) 4e3-get

(5) TG T (6) Question not attempted
! 1) .
144, L1 {log[l +i2-)} qOH 2 144. L - Iog[l +?} . 18 equal to —
S \ J
2
(1) %(1 + cos t) (1) +(1+cost)
t
® =(1+sint) 3) %(1 + sin t)

(4) -f—(l—sin £)

(5) TG ¥

(4) %(1 —sin t)

(5) Question not attempted

145. f(x) = [ e, a<x<b 1 145. The Fourier transform of

e"t a<x<b

|
|
|
|
|
|
|
| 14
|
|
|
(2) %—(l—cos t) % (2) g(l—cca:s t)
|
|
)
|
|
|
| 14
| " ___{
I %) 0 ,-x<a=x>D
|
|
|

SR TR -
Lie kb . kn e is equal to : _
B e == ] ’ k —: | (W oy 3)
8 kl[e (1) -l—[ekb—e“ka],k=i(w—3)
1 r kb, .ka

2) —==— + k=1 ( )

(2) fﬂ;]:['é! e*a] i(w—s J—_-.].t_ i T e
3) —— —[ekP + k8] k=1 (w+s)

2 "/%k[e ; I (3) —[ekh+ekﬂ] k=1i(w+8)

L Lokb_gka] k=i(w+s) | Jﬁ

4) al k=1(w+s

i mk[e - | 4) ——= L[e¥b—eka] k=i (w+s)
(5) T e | 2n k

I (6) Question not attempted
e
. | Jo(u) J,(t —u) du SR
144 f o) Jo(t —u) du I 146. JJ o(w) Jy(t —u) du is equal to :
(1) sint (2) cost | |
(3) tant (4) cott | 8’; :111'; g; 00::
SRl an Cco
) ik l (5) Question not attempted
O 44 30




147. 3 f(x) 1 HRA T

n;|s|<a
0; |s]|>a

F(s) = R, 79 f(x) B
(1) ;lc-(cos (ax)) (2) cos (ax)
(3) %(sin (ax)) (4) sin (ax)

(5) IFAia I

148, f(x) = L %7 ¥per TR 2
1) 1 @ %
S S
3) s 4 -1
S
(5) TARA T
149. xJ \(sx) B! gheT TG hi AT A
E;wmm%
+ prt
va? +g2 Vs — g2
(3) Vs2 + a2 (4) Vs? — a2
(5) IrFaia Fw

1 ,[x|<a

150. 3¢ f(x) = { 0. Ix S 5 D1 B W

%sinas'@l,?ﬁ ﬂnﬁdsmﬂ
8

(1) 2= (2) =©n
T

® = 4) 0

(5) TN ¥

30

45

147. If the Fourier transform of f(x) is

F@:{ g :::>a,thenf(x)is:
(1) %(cos (ax)) (2) cos (ax)
3) é(sin (a) (4) sin (ax)

(6) Question not attempted

148. The Hankel transform of f(x) = -, is :

X

a 1 @ 2
= S

1

S
(6) Question not attempted

(3) s (4

. Taking xJ,(sx) as the Kernel of the
Hankel transform, then Hankel
-ax
Etransform of e—-, is :
X
1
(1) (2)<ope

a’ +g° Vs? — a2
(3) Vs? + a2 (4) VsZ - g2

(6) Question not attempted

150. If Fourier transform of
< !
fx) = { 0, :i }a’ is %sm as,

(s &)

thenJ‘ SIS 4¢ is equal to —
S

0
(1) 2=

T
3) —
(3) >
(6) Question not attempted

(2) n
(4) 0

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
I 149
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
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