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f(x) = (1 + x2)~1 o1 BT TR
(1) mcosec (s)

(2) m cosec (sm)

(8) m cosec (s n/2)

(4) -;E- cosec (s n/2)

(5) I A

afe M[f(x)] = F(s) &, a@ M[(log x) -
f(x)] 2

(D) @ F(s)

S
(8) sF(s) (4) log [F(s)]
(5) e e

e MIf(x); s)] =

I:]C. f(u) du; sjl TR 3
0

@ Frs+1y @ Wwes-1
S S

@) -Fes+1) (@) -1F@E)
S S :

(5) 3rRa = E'It
CO X 1 Fhel T, T& xJ, (s%)
X
- AR Y =T, B
(1) 0,afEs>a

(2 (2-a2)% afR0<s<a
- (3) (2+ad " afRRs>a
(4) (s2-ad ", AGs>a
(5) I S

F(s) &, @ M | 3.

N re————— s e

The Mellin transform of
fx)=1+ 297, is:

(1) mcosec (s)

(2) m cosec (sm)

(3) m cosec (s /2)

(4) -;— cosec (s m/2)

(5) Question not attempted

If M[f(x)] = F(s), then M[(log x) -
f(x)], is :

F(s)

(D)= @ F'(s)
S

@) sF(e) (@) log [F)]
(5) Question not attempted

If M[f(x); s)] = F(s), then M

x
Jf(u) du; s |, is equal to :
0

) éF(s 21 D) éF(s L

@) -2F@s+1) (4 —=F(@)
S s

(5) Question not attempted

The Hankel transform of 2 Lo :

%
when xJ, (sx) is the Kernel and ‘s’

is the parameter, is :

(1) 0,ifs>a

2) (s2-a2"%,if0<s<a
(3) (s2+a% ", ifs>a

(4) (s2-ad) %, ifs>a

(5) Question not attempted
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SR AT THIHWT (x log y) r + 4y
t=0%fog, frada s @ E g 2
(1) &x<0,y> 07T Al
(2) &Fx>0,y> 0% Jegia

(3) & x>0,y <0 waas

(4) §Fx=0,y>0d WAl

(5) gTRagH

i 9 9= y” — y = —2e% y(0) =
y'(0) @ y()) + y'(}) = 0 1 UH HeA
2:

_ée(x 9 0<x<t
= <
(1) G(x, t)_ 1 (t-2
_§e Ed e
1
2e(x Y. 0<x<t
=
(2) G(x’ t) 1 =D
§ 2e t<x<l
(x-1t) .
e ; O<xs<st
3) G(x,t)—{ oft— x) s t<x<l
—elx- t) ; 0<x<t
(4) G(x,t)—{ —elt-9 . t<x<]
(5) ARG W

3 2
i FEwa TfHm (y2+x2)-2x—121 | 7.

2

2
+ 2 - y)gi-% +J(y2+x2)$ =
0 T TR 2
(FET&FTx<0,y>0% 1)

(1) Waars

2) S m
(3) Afaaaaes

(4) wrfietor T8 fomam i1 el

(5) Jgaid T

3

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<0

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

(5) Question not attempted

The Green’s function of the
boundary value problem

y" —y = —2¢% y(0) = y'(0) and y(}) +
y{)=0is:

—;e(x Y, 0<x<t

(1) G(x’ t) = < 1
i —ze(t % t<x<l
SelE=

;e(t x) .

c0<x<t
2) Gx, t) =1
Tat<xi<]

\
e(x t) .
t- x)

; 0<x<t
sfairi< ]

(x- t)
A e O<x<t
() G(x,t)—{ ot=9 . tcp<]

(5) Question not attempted
The classification of partial

differential equation \/ (y2 +x?) G 121
ox

+2(x_ / 2 2)2}2'_2=

3) Glx, t) ={

u
ox 0y
Ois:

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

(2) Elliptic

(3) Hyperbolic

(4) Can not classify

(5) Question not attempted




10.

HﬁQﬁHﬂ@Txu¥+yuy=0;

4(x,y)=x,x2+y2=1%

(1) @fixeR yec ReEfuHea? |

@) {(x, YeR% (x, y) = (0, 0)} W TH
Ffgda e g |

(3) {(x, y)eR% (x, y) = (0, 0)} R &
g 2 |

4) {(x, yeR% (x, y) # (0, 0)} W TH
B IGEIC LR R

(5) HTARG FH

Ife fr=rar wem a9en #, B F fgdfim
U o HThers I fsft et 2, 3Tfaer
g 2

oF d [ oF
1) ——|—1=0
S dx[ay"J
o)) £+1[£J_£2_(£]=0
oy dx\dy') ax’\ay”
oy dx\dy') ax2\ay”
(4) a_F_
ayu
(5) IguiE T

i 7= 9= y” 4+ v = 0; y(0) = 0,
y(1)=0HEAE

(1) y=cosx 2) y=x
@ y=0 (4) y=sinx
(5) TARE I

H e—

10.

The Cauchy problem xu, +y u, =0;

4 (x,y)=x,onx2+y2=1, has—

(1) asolutionforallx e R,y e R

(2) a unique solution in {(x, y) € R%
@, y) = (0, 0)}.

(3) a unique solution in {(x, y) € RZ
(x, y) = (0, 0)}.

(4) abounded solution in {(x, y) € R%
(x, ) = (0, 0)}.

(5) Question not attempted

If in a variational problem the
functional F depends upon second
order derivative, then the Euler’s
equation is :

oF d|(oF
D —-—|—=1=0
et

oF d(oF) d®(oF)._
® Srala) )

oF d(oF) d®(oF
0 24 £
dy dx\dy') dx?\oy"
oF
4 —=0
oy ‘
(5) Question not attempted
The solution of the boundary value
problem y” +y = 0; y(0) = 0, y(1) = 0,
=
L (1) y=cosx 2) y=x
@ y=0 (4) y=sinx

(5) Question not attempted
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11.

12.

13.

14.
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fe ¥ K(x, t) = 1;a=0,b =1 a0
1=%€r,aa3mﬁma&%:

1) 2 @ 1
3) 0 4) -1
(5) Irgiid ¥

9h T | TR AEIhIA THET 6l TS
95 Th

(1) F9¢gI (2) TFIE |
(3) AR (4) @@
(5) SEEfANE
THTHA GHIHT
ff(x)cospxdx={ (1) ’ giIiSlﬂ
0
e

= :
1) fx) —cosx m
@) f(x)=—2sinx

T
@3) f(x)= 2 sinx

4) f(x)= 2 cos X
T

(5) IFTuiE T

b
% Sly) = [ (@) ) ds (o) =

0, y(b) = 2 % foTu JTTaerR-Am= aHier
2:

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

(5) IrgaRa I

e

T e e e

11.

12,

13.

[
B~

If the Kernel K(x,t)=1;a=0,b=1
and A = %, then its resolvent Kernel

is:

(1) 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

1;0<p<1

jf(x) cos pxdx={ 0;p>1 °
0

1S :

(1) f(x) = ;2cosx
T

@) o i
T

@) 16 E Zeitis
/15

1) f(x)= gcos %
T

(5) Question not attempted

The Euler-Lagrange equation for
b

the functional S[y] = f{ )2 - v}
dx; y(a)=0,y(b)=2,is :

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

(4) y"-1=0;y(@=0,y(b)=2

(5) Question not attempted




15. 9¥9 YR H diceU FHERA GHIEHOT | 15.
x x2
J(l—x2+t2) u(t) dt=?"ﬂf§?ﬂﬂ
0
TR S el GHRA gHwT | giEfda
T8
(1) u(x)=1+fxu(t) dt

0
(2) u(x)=x+fxu(t) dt
: 0
B) u@x)=x+2 fxz u(t) dt E*t:
0
(4) u(x)=x+2fxu(t) dt
0
(5) IR ¥
16. THTHS THIH 16
x=Jex‘t g(t) dt, ST & 8
0
(1) g)=1-2x (2) gx)=xe*
@ g=1+x “) gkx)=1-x
(5) AT I |
17. o warrer @i y(x) = F(x) + A | 17

b
j‘k(x, t) y(t) dt &

21, T AHTeheT GHISHTUT SEerd] 8
(1) Sheem

(3) M=

(5) IrFaa S

=) 6

(2) e

|

|
;ﬁawwwaﬁmﬂmm|
|

(4) TR !

Changed form of the Volterra
integral equation of first kind

x
‘ 2
f(l —x2+t2) u@t) dt = % into the

0
volterra integral
second kind, is :

equation - of

1) u@@) =1+ | xu)dt

— R O “~— &

x u(t) dt

2) u@x)=x+

o

3) ux)=x+2 J-xz u(t) dt
0

x
(4) ux)=x+ ZJ x u(t) dt
0
(5) Question not attempted

Solution of the integral equation

x

x= f e*~t g(t) dt, is :
0
(1) gx)=1-2x (2) glx)=xe”
B g)=1+x (4) g)=1-x
(5) Question not attempted

. In a linear integral equation :

b
y(x) = F(x) + A f k(x, t) y(t) dt

a
If a is constant and upper limit of
integration is variable, then
integral equation is known as :
(1) Fredholm (2) Volterra
(8) Green’s (4) Markov
(5) Question not attempted

30

ool



18.

19.

20.

21.
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A g, (x) TN g,(x) FAM: SHEHT-IATH
Fftenafies aF A, 71 A, F FIET
Tt A K(x, t) & SAenafes wed

b
L [ g, 5 e

a

1) 2 2) 1

3 0 4) -1

(5) TG I

e d F= X = [0, 1] W LR gk

%,aas%(o)=

@) [0, 1] @ (0, 1) Eﬁ
1 1

o) wfel) B3

(5) FFTRA I

I g d : R2 » R # Fm w&R
qioenfia 3 -
x| ; afGx=0

d(x’Y)z{ |yl ;afkx=0
?ﬁx,yeR%%’&ﬁWﬁﬁﬂﬁ?mW
TR
1) d(x, y) = 0, 3R 3R Fa@ afy
x=0=y
(2) d(x,y)=0Vx,yeR
(3) d(ax, ay) = |al] d(x,y) V acR
(4) d(x, + Xy Y1 T Vo) < d(xp yp +
d(xz: YZ) v (xl’ Y1)’ (xzs ¥o) eR?

(5) ITFaRa
TS AHIHT

1
| glx) = ?»f(2 xt — 4x2) g(t) dt, &

0
FAfremredmes 7 €
(1) A=3,3 (2) A=4,4
Dii==3-3 (@Da=-4..4
(5) gaRa I

18.

19.

20.

21.

‘ >
If g,(x) and gy(x) are the eigen
functions of a symmetric Kernel
K(x,' t), corresponding to distinct
Eigen values A, and A,, respectively,
b

then the value off g, (%) go(x) dx, is :
a

(1)=2 (2)#1
@3 0 4 -1
(5) Question not attempted

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

(M [0, 1] 2 0, 1)

1 1
®lo3) (o)

(5) Question not attempted

If distance d : R2 — R be defined as :

S )

O b

then which of the following is not

true forx,y e R?

(1) d(x,y)=0,ifand onlyifx=0=
¥

(2) d(x,y) =20V x, yeR

(3 d(ax, ay)= |lal d(x,y) V aeR

(4) dlx; + x5, y; + Yg) < d(xl, Y1) +
d(xg, ¥9) V (xy, ¥7), (%5, ¥,) €R?

(5) Question not attempted

The eigen values of the integral
equation

1

g(x) = A f(z xt — 40%) g(t) dt, are :
0

1) A=3,3 @ A=4,4

B A=-3,-3 (4) A=-4,—4
(5) Question not attempted




22.

23.

24.

25.

IR W@ = R § 9 gt &
Wﬁaﬁmtm’taqu_ el =
1, 2, 3 ...00 T HAE BIdT &

(1) forea wg=m=
(2) g =
(3) rti-ferga wg==
4) d-vga ag=a
(5) 3rFaRa w

A Jueiehe @9 R O WTha
AT % U= T AT WIT 8

M R (2) N

@) Q 4 ¢

(5) STFART e

Tratafga o @ = o1 formea wdt 7Ei B 7

(1) T FHied B Gad BT g |

(2) W 1 ITAG= A §Y D T
itk T e Ha H R |

(3) % e ghe @Al & T wId
I FEd el 2 |

(4) TH HEd gAY %1 Had wfafes dea
BT e |

(5) IARA =

AT R A U wehe fog a7, o
T A 1S 3G d(A) =

(1) o @ 1

(3) 0 4) 2

(5) Irgeifa R

i TS T TS WASIRAS TR WA TS AR TS T

22. The intersection of the sequence of

23.

24.

open intervals J_1 1 =1 2.3
n n

...0 for the general metric on the
real line set Ris :

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

open set
closed set
semi open set

semi closed set

In the usual topological space R,
The interior of set of natural
numbers is :

(1) R (2 N

3 Q 4) ¢
(5) Question not attempted

Which one of the following options

is not true ?

(1) Every contracting mapping is
continuous.

(2) Every complete metric space is

of first category as a subset

itself.

(3) A closed subset of a compact

metric space is compact.

The continuous image of a

compact space is compact.

(5) Question not attempted

(4)

Let A be a singleton set, then
diameter of set A i.e. d(A) =

(1) o @ 1
3 0 4) 2
(5) Question not attempted
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26.

27.

28.

29.
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ACX &1 Aferales wem, & (X, 1)
T SUATSA FAS 8, X W Fad g
3, IR MmMFamafc AR:

(1) X#feaa

(2) X# &g

(3) X # gt forga T wga

(@) X#3a fgaa @ dga

(5) rFia w=A

firer 3 3 7 Frea SO

(1) T Hed GHE 1 Hgd STag==d F&d
ERGIE S

(2) T HEd Guf¥ 1 TH Haa gifeas
TgaTdi g g |

8) T I fafqem Aoeifoera aufd
HEABA R |

(4) % Ifafer ANifoEre Fafy
TEA B2 |

(5) T e

AT (R, ©) HHA JGIATSHRT THY R |
T A = (1, 2, B = (2, 3] @
C =3, 4), R% uug=d &, 79

(1) ATTByus & € |

(2) ATIICYUH 2 |

(3) BAACyus ¥ |

(4) AT CYu=TEi € |

(5) 3rgaRE ¥¥

T= Q %1 R % 6Ny o~ =9 & :
(F&T Q ufy &3t %1 9 R arafas®
T3 1 9= B)
(1) R
3) N

(5) g I

@ Q
4 R

26.

27.

28.

29.

The characteristic function of ACX,
where (X, 1) is a topological space,
is continuous on X, if and only if A
is :

(1) openin X

(2) closed in X

(3) both open and closed in X

(4) neither open nor closed in X

(5) Question not attempted

Choose the correct option from the
following :

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

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

(3) An infinite discrete topological
space is compact.

(4) Every indiscrete topological
space is compact.

(56) Question not attempted

Let (R, t) 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
and R is set of real numbers [ﬁ:

(1) Rt 2 Q
3 N 4) R
(6) Question not attempted
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30.

T T,-space %1 S Tehel ST 8
(1) forga

(@ wm

31.

32.

33.

(8) At ferga A & wga
(4) S forga qen g9
(5) ARG T

o g B 1 (X, 1) > (X, )
T —1* Uad &, 99

(Bive® @) t™*ct
@ X=tut* @) X=1tn1*
(5) I S

e (X, ty) T TS FHE &, &l
X ={a, b, ¢} AT 14 = {¢, X, {a}, {b, c}}
T (Y, ty) T Sueiiomhe Tty 8, W&l
Y={a, b, c, d} T 1y = {9, Y, {a}, {a,

b}, {a, b, c}}, T

(1) (X’ TX) m%w (Ys TY)W
2l

(2) (X) Tx)m%w (Y’ tY)m
2

(8) A (X, 1y) 7T (Y, 1y) TEGE |

(4) a:ﬁ (X: Tx)w (Ya tY)

(5) gaRa e

i faepeut © @ Jaeioee @t (X, J)
AR AT AL TE & ?

(1) % geHed §ufy X w1 g

I9HY=Y 99d T8l S8 |

(2) T Wgd TAY 7 Haa gife dga
TaTe |

(3) T Hed WHIY I Th Hgd YA
HEA BT R |

(4) Tfe X wg-uitfa wwfy ?, 99 X d@8q

2l
(5) 3rgaRa g

i

ruem——. Tru—— i— Tra——

l

|
|
I
|
i
|
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30.

31.

32.

33.

- (3)
6

Each singleton subset of a T,-space
is : :
(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*) is T — t* continuous, then
(Dt (2) 15cw

3 X=tut* @ X=1tn1*
(5) Question not attempted

If (X, t¥) is topological space, where

X = {a, b, c} and ¢ = {9, X, {a}, {b,

ci} and (Y, 1y) is a topological

space, where Y = {a, b, ¢, d} and 1y

={0, Y, {a}, {a, b}, {a, b, c}}, then

(1) X, tg) is disconnected and
(Y, 1y) is connected.

(2) (X, tg) is connected and (Y, 1y)

is disconnected.

Both (X, 13) and (Y, 1y) are

connected.

Both (X, 1) and (Y, 1y) are

disconnected.

Question not attempted

3
4
®)

Which of the following options is not

correct in Topology space (X, dJ) ?

(1) A compact subset of a Housdorff
space X is not closed.

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

(3) A closed subset of a compact
space is compact.

(4) If X is co-finite space, then X is
compact.

(5) Question not attempted
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34, PFmddsRa/aRAsu o /g ?

35.

36.

30

Fe (1) : foret 956 & foru Srvert guae,
sl qur ifiers guaell H1 %
T BT R |
1) : o foveifya ok & ford, sa
afa aftedd fag w0 vt wwae

T TR ST Heha 8 Sfen
wWE R Eﬁ
(1) Faa (D) TR |
(2) et (I) T4 |
(3) (D) aur (IN) S &a ¢ |
(4) (D) 7 (II) 31 & 2 |
(5) 3w I

A t, 0, b T A T2 o = b
& Ao T IUTTiers &, ot Afers
THad a7 TeEehRl ae & GHISH HE:
g

Q) (R-1)-b=0am(R-7)-

A

t=0
@ (R-1)-t=0@n(R-1)-n=0
@ (R-1)-b=0wn(R-1)-n=0
@ R-D-t=omnEB-1)-b=0

(5) IrgaRd

ME DT, FaE R, qafmmia
FH AT T R ?

(1) X T, -\ e |

2 XTHT,-wAEE |

(B) X T,-wAEe]|

4) XTHT,- 7R ¢ |

(5) 3rgaia ¥=

11

34.

35.

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

Statement (I) : For any curve
Osculating plane is
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.

Only (I) is true.
Only (II) is true.
Both (I) and (IT) are true.

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

(1)
@
3)
(4)
(3)

If /1;, 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-7)-t=0
@ (R-1)-t=0and(R—1)-n=0
@) (R-1)-b=0and(R-1)-n=0
@ (R-1)-t=0and(R-—1)-5=0
(5) Question not attempted

If X, T) be a T4-space, then which
of the following is not true ?

(1) Xis a T,-space.

(2) XisaT,-space.

(8) Xisa T -space.

(4) Xisa Tspace.

(5) Question not attempted




37. Waedi x=u, y=v,z=u?-v: &

38.

39.

STIeTeh 8 W $ehTS SHTer 8 :

(1) (—2u, —2v, 1)/\f1 +4u? +4v?
@ (1,1, w/2+u?

3) (—u, —v, 1)/\/1 +u? +v2

4) 1,1, 2u-2v)/ \/2 +4(u-v)2
(5) 3FaIRd T

Pl 5 35 et gl e
afewh, woeff £, i n aen Iufers
b % ovaTé Yo 39 YN E £

A

@ g—z=0:~aaawvﬂaa%%|

(11)%2-=0=>aasqaswi@1%,a}
(1) et () §AR |

(2) %aa () THE |

(3) T )T g |

(4) @ @ (II) a1 | & |

(5) I T

HHT el 1 SN Td g T T
fore n s R

1) vb-&2-A)n-kt

@ vhb+&2+)n+kt

@) vh-&2+1H)n-kt

(@) th— (k2 +12)n—kt

(5) I S

e T 4 S L IS A W ——_ TS\ TS Ti— i

12

37.

38.

Unit normal to the parametric
surface of paraboloid x = u, y = v,
z=u?-v2 is:

(1) (2u,-2v, 1)/y1+4u® +4v2
@ @, 1, u2+u?

@) (cu,—v, /y1+uZ +v2

@ (1,1, 2u—2v)/2 + 4(u-v)®

(5) Question not attempted

If the length derivatives of the
fundamental unit vectors tangent %,

normal n and binormal b at all the
points of a curve are such that :

dt .
@ R the curve is plane

curve.

an % = 0 = the curve is straight

line,
then :
(1) only (I) is true.
(2) only (I) is true.
(8) both (I) and (II) are true.
(4) both (I) and (II) are false.
(5) Question not attempted

Using the usual notations for a
curve in space " is equal to —
@) vb-&2-t)n-k't
@ vh+ @2+ n+kt
@) vh— &2+ 2)n-k't
@) th—&2+2)n-kt
(5) Question not attempted
' 30



40.

41.

42,

43.

30

afe o o F el g ¢ W, wa
= ‘a sin t @ UBA THE 8, 99
FTT Tt <7 qEd =IT9 8

(1) 2'\/§a

(3) 2a

(5) Irgeiia Fe

(2) 2asint
(4) 4a

v et e ST Tt afew T TR
Ao gfew grr 9e a9ae & gHae
TR Hi =g .

"2
L \/"Z“L%)“ @ p

@) 2 4) V2
(5) e e

T 95 % 9L 11 &M & g Trews o
T I R

(1) T =0, fagati & forg
(2) K =0, at fargati & forg
(3) T =1, wft fargati & forg
@) K= 1, @t famgati & forg
(5) IFTRA S

Eﬁix=cost,y=sint,z=2ta5ﬁﬂ

T g :

1 1
M < @ -

2 3
® = @ =
(5) I S

I

13

40‘

41.

42.

43.

If at any point ‘t’ of a curve, the
radius of curvature is ‘a sin t’ and
torsion is 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 :

12
® ‘/p%%)— @ p

3) 2p @ V2p
(56) 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
(38) T =1, at all points
(4) K=1, at all points
(56) Question not attempted

The Torsion for the curve

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

(1) @

3
(G

ol N
oo ol

(4)

Question not attempted




44,

45.

46.

Wa2l2+b2m2+2np=0?ﬁm
Ix + my + nz = p HI =T 8
2 2
OV
1) = ?—2
2

(2) =27

-

|‘<2N C;_JI‘<

3)

+

ol S 2,

=Z

ZZ

(4) e
ASabE ot

(5) SrgeiRe s
Ifg T B x=u cos t, y =u sin t,

zZ =ct;

Grﬁuﬁmtw%

@) e 956 AR 2 |

D) 313 Afena & ¥eh (e sin t, — ¢
cost,u) & | 9

(1) Faa ) FAR |

(2) Faa (A) TAR

(8) (D)@ (II) Hi T £ |

(4) (I) 7 (II) I FEA 2 |

(5) Irgaia s

fadasNa/aNaFE T g/8 ?

I 98 F f(x, y, 2, a) = 0 T IAh
tfiremeiits < sEamTa AfiemeiEs!
F I ah B TR S § |

A1) el g ® I8 F4 f(x,
y, z, a) = 0 1 T3 ae1 a1 e
% A 1 o9l T A B E

(1) ot (D) FAR |

(2) FFAA) TR |

) O A) AT TAE |

(4) (T) e (ID) SHi FEA ¢ |

(5) T e

l&m'amlam
| N o o o o

E

44.

45.

46.

(1)

The envelope of the plane lx + my +
nz = p, when a2/2 + b2m2 + 2np = 0
is : :

V]
no

x—2+-15;—2=2
a
95 g
Xy Y
(2) —2+—=2Z
a’'i h?
25209
®3) £2—+Z—2=z
a
2 e i=igsidhzg
@ S+i+Z=1
af bt ¢

(5) 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, —c cos t, u) 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

Which of the following statement/s

is/are true ?

(I) Every characteristic of the
family of surface f(x, y, 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.

(1) Only () 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
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47.

48.

49,

50.

30

TH x = au, y = bu?, z = cud g
(Pueet) 2, e 3R Fae afe
(1) ac==2b? (2) 3ac =+ b?

(3) ac=+3b?2 (4) 3ac= ﬁ

(5) 3T ¥

w3t (x — a)? + y2 = 22 tan? o, & o
oft wipeAt & fof 99M @ 91 ‘2’ T
TS &, T 31T &

(1) y2=x2tan?a

(2) y2=1z2cot?a

3) y2= x2 cot? o

(4) y%=1z2tan?

(5) Irgaid wH

T iew & fou o= 9 @ =9 91 9w

g7

(1) e wfafed! gfewr & foe s
frmarms BT g |

(2) T favr =t 3@ =ife F iy w1
ST |

(3) wfewr & warror frem o mfufa =
T JrafEfd & # |

(4) B HIfE % Tk Grfta wiew & 2 o
gafy § rRepan 2 TenT-31e Ueh
BAE |

(5) i A

78 % T faeg W e 78 & sfes 29
CIRIG R

(&l @had E, N, G, L, Faamr M &%
= 3 2 )

(1) EN+GL-2FM=0

(2) EN+FL-2GM =0

B) EN-GL+2FM =0

(4) EN+FM-2GL=0

(5) rgARa T

15

47.

48.

49.

50.

The curve x = au, y = bu?, z = cu? is
a helix, iff :

(1) ac=+2b%2 (2) 3ac==Db2

(8) ac=+3b2 (4) 3ac=+ 2b?

() Question not attempted

The envelope of the cones (x — a)2 +
y2 = z2 tan? o, where a is same for
all cones and ‘a’ is parameter, is :

1) y2=a22tan?q
(2) y?=22cot?a
(8) y2=2x2cot?a
(4) y?=z%tan?a
(5) Question not attempted

Which of the following is incorrect

for a tensor ?

(1) The law of transformation for a
contravariant vector is
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

(20 EN+FL-2GM =0

(3) EN-GL+2FM=0

(4) EN+FM-2GL=0

(5) Question not attempted =




51.

52.

53.

54.

s fydfta ife & fawm-mfia sl
gfest T T Tum Wife & wediEdt grew
% 9@ TH & 3 forfta wmfy & siftrwam
(1) 9 2) 3
@ 1 4) 0

(5) A I

R A, @ MR F T wwiE wEE
st daen 1Ayl =d &, @ ()R

(1) T Hife =1 T fcw

(2) Qe =1 T wiew

(3) T I 1 T Fiew

(4) T Al o

(5) gaRd I

v, 3 & gt siw R S G 2 %
Aftrepan fran a3 ges w6 o
Hhd 8 2

(1) %N(Nﬂ) @ %N(N—l)
3) N(N+1)

(5) g TH

(4) N(N-1)

e A, T wife F1 gediad vfew &, @
0A; 3

axS

(1) A H1TH e 2 |

(2) T Hife w1 TH AR |

(3) AR FTHARWR |

(4) wHufemadig |

(5) e e

T —— —— —— T— — T " TS TA—— Thi— Tr—
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51. The .

maximum  number of
independent components of outer
product of a skew symmetric
contravariant tensor of second
order and a covariant tensor of
first order in 3 dimensional space,
is :

@ 9 2) 3

3 1 4) 0

(5) Question not attempted

52. If Aﬁ is covariant symmetric tensor

of rank two and IAij[ = d, then

\/@is:

(1) a tensor of rank one.

(2) a tensor of rank two.
(3) a tensor of rank zero.
(4) a scalar density.

(5) Question not attempted

53. How many maximum number of

independent components can be
obtained for a symmetric tensor of
rank two in Vy ? ’

) %N(NH) @ %N(N—l)

(3) NIN+1) (4) N(N-1)
(5) Question not attempted

54. If A, is a covariant tensor of rank

one, then aAg is
ox

(1) a tensor of rank zero.
(2) a tensor of rank one.
(3) a tensor of rank two.
(4) not a tensor.

(5) Question not attempted
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55.

56.

87.

58.

30

T YA HeaRad! Sfew e Iah dget
TesT 1 ST T[UH BT 8

) ThoerEufen

1) = Tt wfew, o=

(1) Faa a2 |

2) Faa (D FTAR |

(3) ()@ d)aHias |

(4) (@)@ () IHi 3EA & |

(5) 3T T

et Tl (r, 6, ¢) ¥ gi

ds? = dr2 + r2 d62 + r2 sin? 0 d¢?
B STeft 8 | ety wiew ¢33 @
a1

(2) r2sin?6

]
3)
r2sinZ0

(4) R@TER |
(5) STFaRa T

e V, ¥ gft ds? = 2(dx?)? + (dx2)? +
3(dx?)? — 6(dx?) (dx?) + 4(dx?) (dx®)
], WMgHAAE
(1) 27 (2 26
(3) —29

(4) -27 :
(5) T T ﬁ

A A; @ fidfla B =1 weahad afew
a1 BY, O s fewr &1, @ A B O R
(1) 3 =ife 1w wigw

(2) T HIf 1 T wfew

(3) o FIfe 1w wfew

(4) e |

(5) IR A

s i R LTS TS T WSS LS TR RIS T
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55.

56.

57.

58.

(4) Does not exist

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

(I) a fundamental tensor

(IT) 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.
(56) Question not attempted

The metric in spherical
co-ordinates (r, 0, ¢) is given by

ds? = dr? + r2 d62 + r? sin? 0 d¢2.
The fundamental tensor g3 is :

1) 1

(2) r?sin20

1
3)
r2sinZ 0

(5) Question not attempted

If in V,, metric is ds? = 2(dx1)? +
(dx?? + 3(dx?)? - 6(dxl) (dx?) +
4(dx?) (dx3), then value of g is :

(1) 27 ©2) 26

(3) —29 (4) 27

(5) Question not attempted

If Aij is a covariant tensor of the
second order and BL C are
contravariant vectors, then Ay B! C
is :
e))
(2)
3

(4)
®)

a tensor of rank two.

a tensor of rank one.

a tensor of rank three.
an invariant.

Question not attempted




59.

60.

61.

62.

V, % fe, 5@l g, = 3, g, = 2 @
g0 =68, Wgl2HAM R

1) 14 ) %
@ @2

T 14
(5) IrFaid =

TEuiad Afey &1 TguNEdl  ATHerd
i gran 8, Afe 3 Faa afg, afew 2
(1) S=uTar

(2) ImErt

(3) Fas

(4) YT W& I9ER AT

(5) ITTARE T

afe v, fomm #, <t weaftadt @few A, qen
B, &, @ A, 3t B, I \fex ToHwe
TR

(1) Bk=EijkAi’j

@) Ck=elkAB,

3) 0

(4) Ck=elk A (B,

(5) ITFTRG A
me@%ﬁmgﬁ=0aﬁi¢ja§
s TR s T A g
HH AT TR ?

%

k 1 0g;

1) { .}=—— Bi.

11 28y, Ox

(3) {.k}=+£__]:_agij
1 [l |

@) {.1}=—1~Laii.i
33 4 g, ox’

) {.1}=——1—agiﬁ
1] gi ox’
4 gy ox*
(5) ITANa I¥

|
|
|
|
|
|
|
|
!
|
|
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59.

60.

61.

62.

For V,, in which g;; =3, g;, =2 and
g, = 6, then the value of g2 is :

3

1) 14 2) —

(1) 2 7

1 3

S 4y B

(3) = 4) i
(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) Bk= ik A, ;

(2) Ck=elk A B

3) 0

(4) Ck=¢elkA, . B, .

(5) Question not attempted

In a metric when g;=0 if i #j, then

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

k 1 dg;
(1) { } R

11 281k Ox

@ {.i}=—iag—i.i
L

gii ox’
B =
@) { }=+1L3LE
11 4 gy Ox
(4) {_1_}=_l_1_3gi_i
1] 4 gy ox?

(5) Question not attempted
30



63.

64.

65.

66.

30

a1 wife & forsy wfew 1 agufiadt e
*ufen Hr e e

() @ @ @
3) @) T
(5) ITFTNG e

gfe weh feu e five # m o & Fu
Teifeg % WNE I v R, @ FeE %

Fegeh ST N Gy ST BT

(1) 22mv (2) Tmv

(5) rTNd I

TH JAHR T&i B Th qHad (e
Qs a1 T @ T 2 3R v fvg 35
Fr % IR TR ThEAE 37 @ = @ 8,
¥ gt i e = gt ?

(1) I (2) WEARH

(8) W@ @ (4) FfarEafs
(5) RIS

3 forfte wwfd #, i ds? = (dal)? +
G(xl, x2) (dx2)? & faw gll[22, 1] *1
q R

1 oG 1 oG
O s 2 T

1 oG 1 oG
@ dehe Wil
(5) AT T

~y

§
|
!
i
|
|
|
|
|
|
|
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63. The covariant derivative of a mixed
tensor of rank two is a tensor of

rank
(1) one (2) two
(8) three (4) zero

(56) Question not attempted

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

64.

to —

(1) 2Zmv (2) Zmv
3 Zm? 4 Zm;r)
3) Im @) 2Xm

(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 is —
(1) circular (2) parabolic
(3) straight line (4) hyperbolic

ﬁ& Question not attempted

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

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

1 8G 1 8G
Jh D) e
| (1) 2G 21 2) 2 2l
1 8G 15206
8l 4) —SmL
(3) 2G 527 (4) 2G 2l
(5)

Question not attempted




67. a o= 9UT M 3=99H 1 qATHR AR

68.

69.

Th s O dd & @FEEd W@ & Uid:
TS ST B

(1) Ma? (2) ;—Maz

3) 411—Ma2 @ %.Maz

(5) TR I

T eI G HT 39 AE I T b

R o ot W & uftE: e rhwa B
(FeiaRArEefa Mo = r 2 1)

(1) 2Mr2 ) Mr*
1"
2

Gy 2 T gy ST

T 3%
(5) IrgaRa s
Ife Tk Uaell B¢ H1 U 39 Th R F
gt % | &, @ 39 I RR A
B F A A P YNa: TSed ATV §
(el og Y Feli M o o 2a )
(1) Ma?2 (2) 2Ma?

M M
3 P 4) 2
(5) g S

20

67. The moment of inertia of a circular

68.

o

69.

wire of radius a and mass M about
a line through the centre and
perpendicular to its plane is :

(1) Ma2 2) %Ma2

®) %Ma2 ) %Maz

(5) Question not attempted

The product of inertia of a semi-
circular wire about its diameter and
tangent line at its extremity is :

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

2
(1) 2Mr? @)
T
2 2
®) 2Mr @ E Mr
o 3T

(5) 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
gy c2s. gyr=
(3) oa? 4) o

(5) Question not attempted
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70. UH U FHR 94 H§ RR &few 15 +

71.

72.

30

TNy Ao wa g Eh afew st
;_Mk2 62 aen fufas St — Mgh cos
02 | TEHT HIVIY =0T 3

(1) —— sin '2gh
3) _2gh sin® (4) Zih sin 0
(5) maﬂﬁﬁm

el § A& @ S wr/a gl
TS G 8/ 2

ox Ox
D %%

d (ox) o
® (%)%
1) ¥ @) FaR |
(2) FFa ()&= ¢ |

(3) R () (A T § |
@ FTROIAA)TIE |
(5) TG T

THEAE AT o HI9 T 9d FHaA T/
Teehal ¢ | foret T t WA &1 H @
Hqe & IR x gt T Fa ® | AR
T 1 g=aE M & 9u1 F @ R e
N 5 o Ay gfafsean & @t T4
TS % I e o Tocd g BT A
T

(1) M%%-— -F + Mg sin

d2

(2) MEE= _F+ Mg cos a
dt?

(3) R=Mgcosa

(4) R=Mgsina

(5) TR T

ismenes Trus—
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70.

71.

72.

A particle oscillates in a vertical
plane about a fixed horizontal axis

whose kinetic enérgy is %Mk2 62

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

o h : 1
(1) k—g2S1ne @) g

sin O

-2gh . -2¢gh .
3) —=—sinH (4) —=— sinb
@ =5 Wess
(5) Question not attempted

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

0x Ox

D <=

o) ox
AL R Tl
(I)dt(aej ~Tora

(1) only (I) is true.

(2) only (II) is true.

(3) both (I) and (II) are true. -
(4) neither (I) nor (II) is true.
(5) 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) Md—— -F + Mg sin o

d2

(2) M—= —F + Mg cos a
dt?

(3) R=Mgcosa

(4) R=Mgsina

(5) Question not attempted



73.

74.

75.

TafE § o T 36 five e w fag
R 2 71 3= forg & o el v oft
RrG = R =R

1 1 @ 3

() 6 4) 9

(5) 3T T

T 3¢ fuve o fRR fag & af@ g 2 |
R o, m2,m3§3ﬁﬂg%'ﬂﬁ“ﬁ‘€réﬂ‘q’A,
B, C U&% Ji&l & @ny Seed el
g1 A fm st T, 29T =
Ao} +Bos +Coj gR1 & It § | @

AT e @

dt

(G FRT a HT A T o TR

HTITH T )
1) oG ) ;—coG
®) ;-coG 4) ©2C
(5) IFARd I

Ife I STl B hH AT [ 91 T8
BE WU S 91 0 HI A & T
ST 1 SSIAE M Bl 1 G S
TN B R

(1) mi262 + mgl (1 — cos 6)

(2) mi262 — mgl (1 — cos 6)

3) %_mlzéz —mgl (1 — cos 8)

4 _12..m1292 + mgl (1 — cos 0)

(5) HIANG J¥

73.

74.

75.

i

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

(1) 1 @) 3
3) 6 @ 9
(5) Question not attempted

A rigid body turns about a fixed
point. If o;, w,, @y 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 = Aa)f +Bco§ +Cm§.
then ET—is, equal to —

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

1) oG (@) ;—mG

3) %mG @) ©2G

(5) Question not attempted

If I be the length of a string of
simple pendulum and 0 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) mi262 + mgl (1 — cos 0)
(2) mi262 — mgl (1 —cos 0)

(3) éml‘?é2 —mgl (1 — cos 0)

4) %mlzéz + mgl (1 — cos 6)
(5) Question not attempted
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76. TH weg AT fRR 31§ F wng wof

717.

30

Tt & g1y rafted nfa 1 feares s @
B, e a1y o e fRufy @ o9
(o) <t fagea B St 8, @ =
SICIE]

(1) SETEE T

(2) g

(3) Qe

(4) s Il

(5) It S

wRiiewm R Rrigos
O ¥ FHhAT & TAT 38 Th 147 fean
ST 2 1 A A, B, C Siged Tl @t L,

‘M, N et 3ol & 375 FHM: OA,

OBWOC%H@H%I!@@P My, g
T @7, 09,05 IET & Tramfid 29 %
3t g & a1 i wIe & HIvfig AT H
HeHh &l AT Tl & e = A e
1 AT gt 78 g 2

(1) A(01—-o,)=L

(2) B(og-w,)=M

(3) C(o3—wy) =N

@) Al(o1+ 03 + 03) - (0, + o,

+wy)] =L

(5) IgANa F

76.

71.

%

T LREAARS TR S LRSS TAARBOLGS AR TGOS ELLASOLASS. THLAEILISS TS IS YL
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A top is executing steady motion
with angular velocity about its
If axis is disturbed
(negligible)

fixed axis.
slightly

vertical

from its

position, then motion

becomes —

(1) Translatory motion
(2) Free motion

(3) Oscillatory

(4) Brownian motion

(5) Question not attempted

A rigid body can turn about a fixed
point O in the body and an impulse
is 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, o and

1,09, M3 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(0y—o,) =L
(2) B(wg—w)=M
(3) C(oz—wy)=N

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

+ 0g)] =L

(5) Question not attempted



78.

79.

)

M Gehal A I8, {9 IR e foe

TR

@) A8 - Ay? sin 0 cos 6 + cn y sin
6 = mgh sin 6

(II) Ay sin? 6 + cn cos 8 =D

dmé=o0

IV)y =0

I FHIR/O § 8§ @ Wi A @6
gt 2

1) OwWAn (2 OWAV)

@) AW AN (@) MWD

(5) ST ¥

82(sin x) T A ST g,
(11=%éimt)(ﬁa=ramtﬁm=ﬁﬁ)
™o (2) 2sinx

(3) —2cosx (4) —2sinx

(5) e S

T TIeE, ST A b T BV I n &
TH W R, WOW H AG  qwEne
fermmereen qun s eEEq ¥ W0 i W

h! &S & | Y SUTHRA TR § Weg % I
YT TG o HET SHIV O HT ATTHaH AH

g
(1)

cos™!

p+\Rp2 —2pcos i+1)
p-Y(®?

p+‘[(p2 +2pcos i+1)

cos™1 —2pcos i+1)

= —A—

cos™!

(3

}
]
|
(4) cos! {p+ Jsz —2pcos i-1) }

(5) gl T

e AL L. (S LIS RIS . LS. TS i i——
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78. In wusual notations,

79.

80.

here four
equations are given below :

(@) A6— Ay2 sin 0 cos O + cn vy
sin 6 = mgh sin 6

(II) Ay sin?0+cncos®=D

A 6=0

Ay =0

Which of the above equation/s

represents the general equation/s
of motion of top ?

(1) (@) and ) (2) @) and V)
(3) (II) and (III) (4) (I) and (II)
(5) Question not attempted

The value of 8%(sin %) is equal to,

(Taking h = %) (symbol with usual

notations)
(1) 0 (2) 2sinx
(3) —2cos x (4) —2sinx

(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 i to
the vertical. Then in subsequent
motion the maximum value of
angle 6 between the axis of top and
vertical is —

(1) cos™! {p-t— \/(p2 —2pcos i+1) }

(2) cos™! {p - \/(p2 -2pcos i+1)

|
(3) cos™! {p+ \/(p2 +2pcos i+1) }
}

(4) cos™! {p+ \/(p2 -2pcos i—-1)
(5) Question not attempted
30



81.

82.

83.

84.

30

Ife f(-1) = 5, f(1) = 7, £(2) = 17, f(4)

= 1158, @ £f(0) FTHA B
16

1) 5 @ =
@ 7 (4) 2?7
(5) rguid ¥
Ife x: ({ b (s, e

@)=k :0 1 10D
&, af ( )asmﬂ%
D) 1 (2) 3
@) -1 ) -§~
(5) TG e

afg f(x), xﬁ@ﬁ?ﬁﬂmmi@m%

-1

T v, = jf(x)dx u, = ff(x)dx
-3 -1

o o= [ M oar B @
1

}-|:110 —iAzu_l] Y %

2 24
(1) ;—f(m ) £0)

3) 2_14_ £(0) (4) f(O)

(5) rgaRa I

A3 (1 +x) (1 - 3x) (1 + 5x) s 8
(ST&T 3T=AT T A=< 5T 2)

(1) 90 (2) —90

3) -15 4) 15 A
(5) rgaRa g m

|
|
|
|
|
|
|
|
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81.

82.

83.

84.

If f(-1) =5, f(1) =7, {(2) = 17, f(4) =
115, then value of f(0) is :

16
(1) 5 (2 3

27
@ 7 @ =

(5) Question not attempted

It x: (4705 |
flx): 1= .0

then value of ' (é—]

1) 1
3) -1

(5) Question not attempted

If f(x) is a polynomial in x of second
£l 1

degree and u_;, = f f(x) dx, u, =J
=3 -1

f(x) dx and u, = j f(x) dx, then
1

;[uo —21—4A u_l] equal to

(1) Ef(o) 2 £(0)

1 1
&) = 10 (4) s

(5) Question not attempted

A3 (1 + x) (1 - 3x) (1 + 5%) equal to,
(where unity being the interval of
differencing) :

(1) 90 (2) -90

(3) —15 @) 15

(5) Question not attempted




85.

86.

87.

88.

et o s H ama 2 ?

(1) fowrem fafy ofvft R, wg w@ +ft
AR TR B B |

) fowem faftr & S fafr & ff w9
YA Y ATevEhar Bl 2 |

(3) 3R firen fRufar fftr, o fifr @
g afems et |

(4) S faftr it oo a@ Fh & 5 =g
Fufi-weft srfiefa T et ® |

(5) 3T e

mx3+x—3=0%1@m
[1, 2] 7 o 8 | ot v foufar fafy <t
HERAT | YOW TRER %SG, 6
A BRI

(1) (1.25, 1.75)
(2) (1.125, 2)
(3) (1.825, 2.0)
(4) (1.125, 1.375)

(5) IrFaRa e

x3 = 65 ! g B 65 N AT A
e Tty & & et | afe iR
wf=ehe ®1 AH 2, = 4 A, T Jom wfFepe

HAAE

® = @ =
® = @ = Eﬁ
(6) 3w s

TR 4t — 3 — 2 —4=0FTx=17
x =9 % 7 U o fguree fafy & s
form S @ | fopen gl % U

faftr v g W il gt & 2
(1) 2 (2) 3

3) 5 4) 6

(5) 3FFaNE e

TR TA—. AR SS TRLABOL WSS TS TR TALNE— T T——— T—

N
()]

85.

86.

87.

88.

Which one of the statement is false
in the following ?

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

The secant method also
requires less iterations than
the bisection method.

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

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

(6) Question not attempted

2)
@)

(4)

The root of the equation x3 + 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)

(5) Question not attempted

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

X = 4 1is taken as initial
approximation, then the first
approximation is.
65 131
1) — 2) —
(1) — 2) D
191 193
3) — 4) —
(3) = 4) s

(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.

90.

91.

Ife f(x) foret 3T [a, b] ¥ Had BeH
&, 71 f(a) - f(b) < 0 &, T& TR f() = 0
*

(1) @9 =& & aredfes g gnl |

(2) THE HaS T ARATH 7oA BT |
(3) forem s & arafess gt g |

(4) aTEaters gt & & |

(5) e S

Tra-Jentat fafr & gua e afewon
e AX = b = forgt < aepar 8
x&) = Hy® + C;k=0,1,2, ...
M A=L+ U+ D, 5& L f=en
R =g, U F9 PSR =g
aun D fopol g 2 A H @en C &

(1) H=-D}(L.+U),C=D"

@ H=-DO+LlU C=D+L)b
@ H=-O+U)yL C=D+U)b
(4) H=-DL+U)},C=D"

(5) gl e

TS QUITh N 1 JohH T % &
fore =gea-Twe fafy #, afe x, iR
e 7F 8, 79

(¢)) 0<xo<3

o 2

(2) 0<xy< =

o Z

%

(3 O0<xy< =

Z

(4) O0=<x,< =

(5) 3T

ALY

VPSS AR S WASSSS TRAL—S A WAL " L. TS Y ——— s

27

89.

90.

91.

If f(x) is continuous function on some
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
x&*D =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!(L+U),C=D"1b

@2 H=-O+Ly'U,C=D+L)b
3) H=-O+U)y'L,C=D+U)'b
4 H=-DL+U)y1L,C=D"h

(5) Question not attempted

If x, is initial approximation for

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

2
1) 0< < —
D05 =N

2
O 05 s
@0 =t

2
i e
G)r0F fa3g

2
4) 0< < —
4 X0 N

(5) Question not attempted




92,

93.

94.

fatdsnw s aaTdig?

(1) Sepret farfr =t grmaa fereemam < fafy
ot T AT R |

(2) Ta-fase fafr =1 IR e
Hifafr v aman 2 |

(3) afe A wofa: oot &9 & et Afeem
? O it TROgRT A fRe o
TR RS afew & ford srvafa
B2 |

(4) afe A gofa: et w9 & wueh Afeam
? @ i fase gt e R
ft Rt omfte wfewr & @
rfmafa Bt R |

(5) STgaRa FH

{2 T wfiew e

1 —a X &y bl]
{—a l]xz] by
o a % forr Al % o i Rrew fafy
FfmEia Brft @ i a arafas 3= B,
g:
(1) lal =1
2 lal>1
3) lal <1
4 lal=1

(5) g

= s ol & e w1 T
foretiam faftr ariferes smamd gro feran st
?:

Sx+y+2z=14

4y -3z =12

10x -2y +z=—-4
x a4 y % Tt smard wfskn & am
m:‘%

(1) 5,4 (2) 5,—4
(3 10,4 (4) 10, 2
(5) A T

B Ly S —
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92.

93.

94.

Which one is not true in the
following statements ?

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

Gauss-Seidal method is also
called method of successive
displacement.

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

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

(5) Question not attempted

@)

(©)

(4)

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

1 —a X1 x b]_
—a 1 xz b2
where a is real constant, are :
1) lal=1
(2 lal>1
3) lal <1
4) |lal =1
(5) Question not attempted

In the following system of linear
equations by Gauss elimination
use partial pivoting
bx+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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96.
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= g e waeEn & fore
f=aw (Z) = 4x, + 5x,
Slﬁ'a?'ﬂ2x1+x2 6x1+2x2S5
Xyt X210 +4x522;%,%,20
AATRE AT HAHATGH T Bl AT
T % o1E YT foma T ST EA R
(1) I FETaEAR |

(2) T GeTd gl e 2 |

(3) SEAHEAR |

(4) FfEgeag |

(5) STgRa we

e s T : Max V = 8x; + 2x,,
SlﬁEF-%Tx1+3x2 6, %, —x,<3,x; +
2x, < 53ﬂ'{x1,x220%ﬁﬁﬁm%ﬁ5
AT TS gelt ST Qi 99 $8aW AT 5
1Y 3G9 5 W@ & | 99 g T %
AT TAH 3e9d oo I HTd §

(1) 152minZpy=MaxV2>11

(2) 11> min Z,=Max V> 10

(3) 152minZ,=Max V<10

(4) 15> min Zy,

(5) IR TH

Wass T TERN F AES T+ o

P I HYT HATA R ?

(1) 359 Feld ARBAATIA 2 |

2) Tt wfeera gferto & w9 & ==
[kl

3) @ft b, RS €4 ¥ (el b,
SATAIHATIS AT B)

(4) ot a;; RIS Bd & (S a;
afteaar Afdeq ¥ sraua B)

(5) 3iiea w¥

=Max V<11 E.‘."
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95.

96.

For the following Linear
Programming Problem

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

subject to 2x; + x, < 6; x; + 2x, < 5;
1; x; + 4x, 2
The basic solution obtained after
introducing slack and surplus
variables is —

(1) a basic feasible solution

(2) not a basic feasible solution

(3) an optimal solution

(4) unbounded solution

(5) Question not attempted

Xyt xy2 2; %1, %920

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

%, + 3x, < 3, %, +2x,<5
and x,, x, > 0 it is given that both

6, X, — %y <

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) 152 minZp=MaxV2>11
(2) 11>minZy=Max V210
(3) 152 minZ,=Max V<10
(4) 152 minZ=Max V<11

(5) Question not attempted

false for
linear

Which statement is

standard form of

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 aj;
are elements of Activity Matrix.)

(5) Question not attempted
= |




98.

99.

100.

T & T GHET Max Z = — 2x; + x,
Hiew Y x; — x, < 10, 2x; — x, < 40 IR
%, x220?=m3?1%:

(1) ufEg

(2) x;=20,x,=30, MaxZ="170
(3) HETA &t ferem A T R |

(4) x,=30,x,=20, MaxZ =80

(5) ITTERG A

Rrog e s e A A g s @

T s g ?

(S8l m, n 37 A 3d WA B)

(1) st froew fofy & R $a
fspanatt < T S mn + m?2
+3m B R |

(2) Rrreew fafy & o o afre
@fﬁ'@&TW(m+1)(m-ljn)
B R |

(3) Mt fymeew fafy 4, =@
aiferet & (m + 1) (m + 2) Sfafdat
TaREh R |

(4) faeem fafy o, g9 aiferet ®
(n + 1) (m + 1) vt wafa Hit
ST R |

(5) ARG S

Ife e Tuma waen &1 Fud '@
JUWE 7L, A

(1) 7 Q HH TH L I BN |
(2) 1S ot e = = 72 B |

(8) |ft 3mraT =R 1 ¥ 3iferes g |

(4) @t SATar =T TS B |

(5) IrFIRG S

|
|
|
|
|
|
|
|
|
|
|

98.

99.

o

100.

30

The solution of a given problem
Max Z = — 2x, + x,, subject to

% — %9 < 10, 2x; —x, <40 and x;, x,> 0
is :

(1) unbounded

(2) x, =20, x,=380, MaxZ =170

(3) No feasible solution exists

(4) x; =30, x, =20, MaxZ =80

(5) Question not attempted

Which of the following is false
option with reference to simplex
method ?

(where m,
meanings)

n have their usual

(1) Total number of operations for
the revised simplex method is
approximately mn + m? + 3m.

Total number of operations for
the simplex method is
approximately (m + 1) (m + n).
In revised simplex method,
(m + 1) (m + 2) entries in each
table is introduced.

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

(5) Question not attempted

(2)

3)

4)

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) Question not attempted
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e T T weren <6t ST 31Tegg [y

%t forelt dfed o T 7999 | Th TR

ST MY, @ T TS AE H F A0

! [Faq H aren g

(1) et W A i Fe o B o
[ATH T 8 |

(2) & AFTa Afeaa i Fo1 ArTa B ot
ATHTH AT R |

(8) Z<7Z,w&l Z9Z qut 3 =it v
2

(4) Z=17', &l Z9 Z' 30t 9 F=ft s
2

(5) ST F¥H

Teh QUTTeh ST HHET ST HeH

ez = CX

sy X = Ty (9 & 1 ag=)

AT T RSP TUTHT THET HT

e Z = X

sfee X = Sp (G97a gl 1 qY=)

2

gfe Wass T TR H IWAH BA

quifes 2,

) I GTd I TIUTHA THET T §8qH
T 8T

(IT) 91 HTa qUTish TIUTH THET % $8aH
& % Fr-su @

(1) S @) AR |

(2) I () T2 |

(8) Qi () aur D) ¥ & |
(4) 1 (1) 72 (1) A=A & |
(5) 3T T

101.

102.

If a constant is added to every
element of any row of the cost
matrix [Cij] 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<7Z', where Z and Z’ are costs
of old and new matrix.

i .ﬁ (4) Z=7', where Z and Z' are cost

of old and new matrix.

(5) Question not attempted

The integer programming problem
is 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 = Sp (set of feasible
solutions)

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

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

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

(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




103. (I)

104.

X34

ey

X12

%92

X33 (%34
S () @1 (1) T dgfera aitae
T 6l & T &, 9 SER gETd &
CEIDIRC GRS

(1) Faa D)@

(2) e (D) |

(3) (@ AD) 3 &

4) IO, AT AD A

(5) Jrgaia s

n n

2 Gy xy

j=1 i=1

feam z =

n n
SIGED) qu II;inj =1
=

i=1
;= 0 18 i @ j & o, b
THEI ) g TohaT 11 Tha B
@ frm s fafra ﬁ
(IT) wfee we fafa &
(1) Faa () aag |
(2) %t () §AR |
(3) a1 (D) 7t (I) ¥ & |
(4) 3 (1) 791 (1) IEA € |
(5) Igaied S

TR . T Tl e AL
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103. (I)

104.

*11

an

X12

X91|%22

X33|¥34

Above (I) and (II) are two arrays of
a balanced transportation problem,
then the basic feasible solution
is/are formed by

(1) only (I)

(2) only (II)

(3) both (I) and (II)

(4) neither (I) nor (IT)

(56) Question not attempted

The problem of type

n n
Minimize Z = Z ZCU xij
j=l i=1

subject to ixij =1 ;ixij =1
i=1 i=1
Xy = O or 1 for all i and j, can be
solved by
(I) assignment algorithm
(II) Transportation algorithm
(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
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105.

106.

30

af v 3 =R Y A B )

TomHe wwe # uftafda w

(1) = I wE et 2 B TR |

(2) & S5 37T Hee TE Bl |

(3) e Rt s wwen frefia =,
wy faedt g@ s FEfa
T |

(4) SEiH aETFTA 28 |
(5) ITgARa WA

3 s v A fa o B w

TH HT o9 39 YR 2 f% max min
X5 Y
f(x, y) 941 min max f(x, y) Q1 H1
Ay .
A= g, 78

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

(2) max min f(x, y) < min max f(x, y)
XLy VEah

(3) max min f(x, y) = min max f(x, y)
% X

4) [max min f(x, y)] X

X5y

[m;ix min f(x, y)] =il

y

(5) IrFaRa I

106.

s

105. If a two person zero sum game

converted to a LPP then :

(1) Number of variables must be

two only.

(2) There will be no objective

function.

(3) Row player represents primal

problem, column player

represents dual problem.

(4) Number of constraints is two

only.

(5) Question not attempted

For two person zero sum game of
mixed strategy, if f(x, y) be a real
valued function of two vectors x

and y such that both max min
X y

f(x, y) and min max f(x, y) exist, then
i

(1) max min f(x, y) 2 min max f(x, y)
x5y y sy

(2) max min f(x, y) < min max f(x, y)
e Vi

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

y X

4) I:m;lx m}'}n f(x, y)] X

[m;x m;n f(x, y)] =

(5) Question not attempted




107.

108.

109.

T gt X o i e T e R
s ST = 90,000 FHTE

F g afa A =7 10

Fa=ell I8 ST = 39 T 10%

afel 318 go = T 50

X g 3nfeh S A (EOQ) FT R ?
(1) 60 3T (2) 30 s

(3) 150 318 (4) 100 378
(5) IrgaRa s

Ife a @A 99, b fasFa 959 (b > a)
(T t % <), ¢ faha 75 (¢ < a)
(@ t & UE), d ST9E @F &, al
I Y p(z) F TR TR
z-1
ij(r)<b a+d<zp(r)
-c+d r=0

z-1

Zp(r)< B :+d< Zp(r)
Spws b2t

Zp(r)
z—1

@ Zp(r)< b= j:d< Zp(r)
(5) aﬁﬂﬁﬂw [ﬁ

T qTcehifersh AT a1 S0 JH1HE AFTa
F Y Thel A=A Fa<d &Y §, a5g

ey

@)

3)

%I | [4000, 8000] THIFAT &, HUSRU |

@rd % 2.00 9fd 3h1% 2, it wva
% 6.00 fd 3o6TS B, I AW TS T 8

(1) 500056 (2) 6000 1%
(3) 70003HE  (4) 7500 TS
(5) rgaRa T

—— —— WA——— TS—— Wa——. a——

107.

108.

109

The following details are given for
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 :

M Zp( < 2224l Zp(r)

2) Zp( )< 2 b_ <Zp(r)
® St )< 2 j:d >p0)
r=0

z-1

Zp(r>< e 200

(5) Questmn not attempted

4)

. 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 ¥ 2.00
per unit, shortage cost is ¥ 6.00 per
unit, then optimal order quantity
is :

(1) 5000 unit (2) 6000 unit

(3) 7000 unit (4) 7500 unit

(5) Question not attempted




110.

111.

112.

113.

30

Ife A 3R B <) 9 5@ YR & 6 P(A)
=1 P@A)= L PWB =18
iR M F T ?

(1) A 3R B TER A9 ¢ |-

(2) @& A e B # arafifed @ |

(38) P(A/B) = 3/4

(4) P(A/B) + P(A/B) = 1 m

(5) IgaRd I

fi. X % & ®@ % fu = a9 &6
ReRar 3/5 g auT . Y % fow 4/7 8, 7

T W HIA Th HT T99 B hHI TTirewar
2:

(1) 29/35 (2) 24/35
(3):17/35 (4) 12/35

(5) ITFTING S

Teh HIYRYT I o i Hereh e, 3§ Horeh
TS 3R T Hersh ietT 8 | T 1 3 9
IBTAT AT 2 | T8, g 3R AR 38T
o shAST: e, e 3R fie wersh A
TR &

1 17
b Qe

1 1
® - @ =
(5) IrgaRa FE

T g ™ %k I g | i g |
S-S GBI 34 i T1fehaT 2

(1) 5/36 (2) 5/9
(3) 4/9 (4) 35/36
(5) FARA A

|
!
i
|
|
|
|
|
|
|
|
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110.

131

112.

113.

If A and B are two events such that

1 1 1
A) ==, PB/A) = -, PAAB) ==,
PA) 1 (B/A) 2 (A/B) A

then which of the following

statement is true ?

(1) A and B are mutually
exclusive.

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

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

Probability of Mr. X’s selection for
a job is 3/56 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
(5) Question not attempted

Three faces of an ordinary dice are
blue, two faces are red and one face
is 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) T (2 "
T 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
(56) Question not attempted




114. T35 00 § ghaar s R gk

115.

116.

%%mwﬁaqﬂaﬁﬁaﬁﬂﬂi@mﬁ
YEel! Sherd] ¥ g fabheraratl s s
HIAET TS ?
(1) 0
3) 2

(5) A A

@) 1
4) 3

TR My(t) T Agfens = X &
T e ! el @, dl e H A S
e wdi e ?

(1) Mgx(t) =— Mgx(t)

(2) Mgx(t) = Mg(-3t)

(8) Mgg(t) = Mx(2¢)

(4) Mgy(t) = My(4t)

(5) gafd ¥

w 99 # 10 &, 15 70 U 20 HreAt
T Tt & | 20% T, 40% B 9T 50%
el 116 forgferd 2 | 78 O § | Fepredt
TRt U e & AT B st TTRehar Sefe
faepreft 8 77 forgfera 2

2 7
(¢H) & 2) o

8
3) =

(5) 3T SRA

1
(4) =

X

|
l
|
|
|
|
|
I
o |
|
|

36

115.

116.

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 in each

trial ?
1 o (2)-1
3) 2 4) 3

(5) Question not attempted

It My(t)

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

(1) M3x(t) =— Mg (®)
2) M3x(t) = My(-3t)

represents moment

3) sz(t) = Mx(Zt)
(4) My(t) = Mx(4t)

(5) Question not attempted

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 is:

(1) @

3) 4)

| Ol
Ol 0|

(5) Question not attempted
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117.

118.

119.

120.

30

T T W W e T BN areft

I oh! Hed GE&AT, IisET T A T |
et famiy goe & uie +R @< g
TReRaT 8
5_3 =g 5_3 e—b
(1) |ie (2 l_
e A
3) |_5‘9 (4) L5_e
(5) ARG A
Ife X 99 &9 & faafia 2 9 55 are 2
2 3R X % foru wvem & v wren femem
43, APX>0)HTURE
3 3
(1) = (2) =
5 1
(3) = (4) T
(5) T FRHA
Ife X ~ N (, 02) &, Tl T & 6
& fa aRad feg 3 -
(1) +p? 2 pto
(8) o2+ p2 (4) tod
(5) 3T S

S SR g A& Ve Y wifear L % |

@mmmmaﬁ&ﬁsm
TR 6T T A & HH U 91 el &

! TR % ¥ 3 g1 e ?

1) 2 (2).:1
3) 4 4) 3
(5) gaRd I

|
| 12
|
|
|
|
|
|
|
|
|
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117.

118.

119.

120

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 :

B o 5% s
ST B

8%y A
S O

(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)is:

3 3
1) — 2) —
(1) : (2) 7
5 1
3) — 4) —
(3) 8 (4) T
(5) Question not attempted
If X ~ N (4, o?), then point of

inflexion of normal distribution
curve are :

(1) +p? (2) pto
(3) o?tp? (4) +o3
(5) 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 is

greater than %‘7
1) 2 @)1

(3) 4 4) 3
(5) Question not attempted




121.

122.

123.

124.

gie B & e auet @

TITOT T ST 8(7|9|10| 8
¥ifersht o STedTe 715(8(10(10
IS TEaT OIS B

(1) 0.975 (2) 0.875

(3) 0.675 (4) 0.575

(5) ITFARA T

3 aefes =i X it Y & fom, S
TEEEE &, GEa I Q) W@ 20X - 9Y
+6=034X-5Y+20=0% |3fe
Y &1 "7 fa=ed 20 8, @ X &1 a9
IEEREE

(1) 20 (2) 15
3) 25 (4) 24
(5) IrFaRa FH

gl @ 3x + 2y = 26 AU 6x +y =

31, (%,5) W Wiaeadg widt 8 | Ak 0
g tEe i S fEF B0 E, A tan 6

2.
1 1

W= @ -3 ﬁ
3 3

® = (e

(5) IrgaRa e

T W (x, y) aHent @ g f ToETE S
g; Zu? = 9, Iv2 = 25, Tuv = 12, &

Uu=x-XAAMv=y -8 | 9ga=4

o § B A R :

(1) 0.081 (2) 0.088
(3) 0.076 (4) 0.012
(5) ITIeRa A
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121.

122.

123.

From following data of five
students :

Marks in Mathematics |8|7(9|10( 8
Marks in Physics 7(5|8[10(10

The co-efficient of rank correlation
s :

(1) 0.975 (2) 0.875

(3) 0.675 (4) 0.575

(5) Question not attempted

For two random variables X and Y,
which are correlated, the two lines
of regression are 20X —9Y + 6 =0
and 4X — 5Y + 20 = 0. If standard
deviation of Y is 20, then standard
deviation of X is :

(1) 20 (2) 16

(3) 25 (4) 24

(5) Question not attempted

The regression lines 3x + 2y = 26

and 6x + y = 31, intersect at (%, ¥).
If 6 be the angle between the two
regression lines, then tan 0 is :

1 1
¢)) 5 (2) =5
3 3
3 5 4) ==

(5) Question not attempted

. From the nine pairs (x, y) of data,

we find following calculations;
Tu? = 9, TvZ = 25, Tuv = 12 where
u=x-Xand v =y -7, the
probable error in the co-efficient of
correlation is : :
(1) 0.081 (2) 0.088
(3) 0.076 (4) 0.012
(5) Question not attempted
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125.

126.

127.

128.

30

] |zl<1, |1z/(1 - z)|<1l @
F(a, b; c; zZ) =k F(a, ¢ —b; ¢; —z/(1 — 2))
&, d k SR B
(D-(1—2)"
@ 1-2)—

(5) JFala =

(2) (1+2)2
4) 1+2z)?

I qR B erf(x), erflx) = %f ot

0
dt gRT afeTTea 2, a9 Jfe Ber 3 detfra
Jfosaifirdta wom w1 ad g ?

(1) erf(x) =,F,; (é;%;xzj

) erf(x)—J_l (1 L -]

3) erf(x)———— Fl(flz, s —x2

@) erfr)= 2% FI[ éi;’- xz\

() Wﬂam
qﬁx‘“Jn(x)a-Tﬁmﬂ?ﬁ%Wx
IRt 7, ot fm 3 & forg wom & R
T 3R e T A EaT R ?

D) ) =x"d, ;@)
@) fx)=x"d ;@

%

@ f@)=x"d,_,x)

(4) fx)=x"J,_,(®

(5) rFRa
1.8 5

oF; [2,1,2, x )m%

Q) L sinlx @ L coslx
X X

3) L tanlx @ L cotlx
X X

(5) gaia 5

T———" T e S " W—— T — A" TR T i Tr—
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125.

126.

127,

8 2F1

If |z|<1, |2/(1 — 2z)|<1 and F(a, b;
c; z) = k F(a, ¢ — b; ¢; —z/(1 - 2)),
then k is equal to

(1) 1-2)2 2 1+22

@) Q-2 4) Q1+2)™

(5) Question not attempted

If error function erf(x) is defined by
x

erf(x) = %f e’ dt, then correct

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

1::8
(1) erf(x) = FI(E;E;xz)
(bt
= 3 9
(3) erf(x) = ﬁ F(?. X xJ

2) erf(x) =

@) erf)= 2% = IF( Led, ZJ

(5) Question not attempted

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) f)=x"J ., )

@ fH)=2"d @

@ f)=2"d,_, @

@) f@)=x"J, ;@

(6) Question not attempted

5

x
1

,1;%;~x2) is equal to —

(1) sin~1x 2) cos 1y

x
(8) — tan~lx 4) L cot~lx
x x

(6) Question not attempted




129. frm & & 9l 91/4 S/ T T

130.

131.

132.

8/2 7

hYq :

I. Iim Jn(n)= . s
x>0 X" 2" I'n+1)
n>-1

T
IL Jy(x) = lf cos(x cos 6) d6.
T
0

T
L. J, (n) = lf cos(x sin 6) db.
L

0
(1) Faet I qenII
(2) haet IT @ 111
(3) haet I e 11T
(4) weft I, 11 @en 111

(5) IR T
4 xpJ ()}, & I (x) E HoH R,
dx P P

HTAE 8
M) 2~ @ #2716
@) Pd, ) (@) 2Pd,_,()

(5) Irgid =

W WgUg W, é—Po(x) + .§_P2(x)
TR

(1) o2 2) 2+x

3 x2—=x (4) —x2

(5) FaRE =T

/2

j V2mx Iy, (2x) dx TR

0 i
@ 1 @ -1 m
® —lﬁ @ V2

(5) IR T

129. Which of the following statement/s

130.

131.

is/are correct ?

Statements :

= =hm In () = 1 , Wwhere
R 2" T'(n+1)
n>-1.

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

n
Medom) = lf cos(x sin 6) d6.
4
0

(1) OnlyIandII
(2) Only II and III
(3) Only I and III
(4) AllTL, II and III

(5) Question not attempted

d
The value of T {xPd p(x)}, where
J p(x) is the Bessel’s function, is :
(1) =P~ 1Jp +1 @ »7T 1Jp +1®)

@) ®d @ @) P, _,®)
(5) Question not attempted

In Legendre polynomial % Py(x) +
-g—Pz(x) is equal to —
@)= 2 2+x
8) x2-x (4) —x2
(5) Question not attempted
/2
. J V2mx Ji;,(2x) dx is equal to
0
(1)1 2 -1
1
3) — 4 2
® = @ 2

(5) Question not attempted
30



133.

134.

(-1)" P () SR &
28 4%
1 dx®
nl-d"
I.'I. dxll
T d°
n! 2% dx™
b y
4 e (x2-1)
(5) i T
TR S A P A A s ar e ad 2 2
@k =1 ;.
@ H,()=2x
(3) Hy@) =4x2-2
(4) Hy(x) =6x3—12¢

(5) 3Irgaia ww=

Dm0 )

AR e

3) (2~ 1)

135. Mg H_(x) T015E 959 &, @t

30

0

f e H_(x) H_(x) dx s}

—0

@ Jnonn! (@ %
1 I

@) J;nn. ) «/E '2

2 n
(5) g T

1136. % (1 -2 Bi(x) = A — nx P_(x), el

P_(x) 95 %M 8, 79 A ST A 8
M nB_;® (@ nP®
@ nP, _;(®» @ x2P (x
(5) TG S

[

g v

TR TS TN TR, TR AL A AL TS AL T

»
ry

133.

134.

135.

[y
W
[=7]

If(1-22) P,

(1" P_(—x) is equal to —

® E?d‘;(ﬂ—l)n
@ 2L gz
@ =gy
@ ~ 2oy

(5) Question not attempted

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

(2) H (x)=2x

(8) Hy(x) =4x?-2

(4) Hgy(x) =623 — 12

(5) Question not attempted

If H (x) is Hermite polynomial,

then f e H_(x) H_(x) dx equals to—

2" n!

(1) Jr2on!
\/; n!
211

@

Jn
®) @ 2
(5) Question not attempted

(x) A-nxP (x),
where P_(x) is the Legendre
function, then the value of A is :
OB ;® @ nP®
3 nP,_;(® @ 22P,(»
(5) Question not attempted




137.

138.

139.

af L_(x) @R 9595 &, @ T e L _(t)
dt sTsR 8 :

1) x(l—-ﬂn @) % (1-%)11

3) x(1+%}n @) % (1+%]n

(5) FFTRa T

AR 6l Taeher T R

(D) xy"+(1-x)y +ny=0
(2 xy"+(1+x)y +ny=0
@) y"y+(1-x)y' +ny=0
“4) xy"+x(1-x)y+ny=0

(5) gTRA A

AR o T L@ = 3 (D)
r=0
(n!)

@)? (n -1
fra s awm g, L (x) =

Xt &, a I8 3@ FHR Mt

1) Lpr@aney
n!

@ LDr@ne®
n!

x

3 =D (™ e
n: :

x

4 D@ ed
n.

(5) IrgaRa w=

137.

138.

139.

If L (x) is Laguerre polynomial,

@

then f e L (t) dt is equal to -
0

a) x[l—l) ) 1(1—1)
X X X

3) x(l +l) (4) L (1 +lJ
x x x

(5) Question not attempted

Laguerre’s differential equation is :
(1) xy"+(Q-x)y +ny=0

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

@) y'+(1-x)y +ny=0

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

(5) Question not attempted

n
If Laguerre polynomial L _(x) = 3
r=0

mb): .
@)% (n-r)

also be written as L (x) =

-1)* x%, then it can

1) LDn@nen
n!
1 E
@ LDr@ne
n!

3) %TDD (™ &%)

l ! I: %
E-lh) € _Dr@ne?)
n!

(6) Question not attempted
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t
140. L{j—*ftdt}w%
0

141, 3fe y(t) i, y” + y = fy(t - )

(1) tan s (2) tanls

]
(3) cotls 4) Cobe 8
(5) JigaRa we

t

0
sin u du SRR TAT y(0) = 1 41 y(0) = 0

% |, HEA , @ Liy(t)}

(1) 8(92 +1)
2 +1)2+1

@ s(s? +1)

(% +2)

(3) (82 +1)
: s(s? +2)

(@ Fetl
2D

(5) IgaE T

142, JE=1 Eahall & Lt J, (at)] SRR

30

a

(1) (82+a2)3/2

43

.
140. L { ST e } is equal to —
0

141.

142,

[
(

t _1
an 2 (2) tan™ls

(1)

S

cotls

(8) cotls 4

(6) Question not attempted

If y(t) is the solution of the equation

t

y oty =fy(t — u) sin u du, with

0
initial  conditions  y(0)=1
¥'(0) =0, then L{y(t)}, is :

(1) 8(82 +1)
(s? ¥
@ 8(s? +1)
: (% +2)

(3) (82 +1)
s(s? +2)

@ 8l
G +Di+1
(5) Question not attempted

With usual notations,
L[t J, (at)] is equal to —

) —2

(82 + a2)3/2

VS +a

5) Question not attempted




143.

144.

145.

146.

3s+7

F(S) b=t -—2—3;1 Wﬂ FI?"ETH
s —-2s-3
T 8
(1) 4e%—¢t (2 4e3t-et
B) 4e¥+et (4 4ed-et
(5) I S
T {log[1+—12—J} LIS
s

(D %(1 + cos t)
2 % (1 —cost)

3) %(1 + sin t)

S e
(4) = (1-sint)
(5) FTRG T
iwt b
w [, -
T ST ¢

1) %[ekb—e-kﬂ] k=i(w-s)

kb 4 gka] k=i (w-—s)

@ ig
Jor &

st ogn s skt
3) ,fz;f[e +ef8] , k=1i(w+5s)

___1__.1 kb _  ka =3
(4) Jﬂf[e e  k=i(w+s)

(5) Igia S

t

f do(u) Jy(t — u) du s
0

(1) sint (2) cost
(8) tant (4) cott
(5) g S

|
|
|
|
i
1
|
l

143.

144.

145.

146.

The inverse Laplace transform of

3s+7
E@)= =i,
s -2s-3
(1) 4edt—et (2 4e3t—gt
B) 4edt+et (4) 4et—_gt

(5) Question not attempted

L {log(l +—1é-J} , is equal to —
s

(1) %(1 + cos t)

@) %(1 £ bont)
@) %(1 +iin D)

(4)
(6)

2 !
Z(1-sint
t( sin t)

Question not attempted

The Fourier transform of
e"t a<x<b
f(x)—{ 0 ,x<ax>b
is equal to :

W) Lpek-eka] k=iw-9)

sl 1 e e
(2) Jﬂf[e +e] ,k=1(w—s8)

S T S
3) ‘/51;-1_:-[9 +e%8] ,k=1i(w+8)

Sl R
4) mg[e e ,k=i(w+s)

(56) Question not attempted

t
J Jo() Jy(t —u) du is equal to:
0

(1) sint (2) cost
3) tant (4) cott
(5) Question not attempted
30



147. A f(x) 1 GRS T

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

F(S)={ 8, 79 f(x) 3
1) L (cos (ax) (2) cos (ax)

3) %(sin (ax)) (4) sin (ax)

(5) Irguied 5=

148. f(x) = L &1 t=pet s &

@y @) &
S
®) s @ s
S
(5) 3Irriid I
149. xJ (sx) FI THeT TGN ht AR o Tq,
e—ax

Tmémmiam%

1
/82 a2
4) Vs?-a2

2)

1
(1) ——
Va2 +g2
©B) Vs? +a2
(5) gl I¥

l,|x|<a
0:|x|>a

|

150. afe f(x) = {

gsinasi?,?ﬁ

S

sins g seR 2
S

1) 2=
T
3) -

(5) IrFaRa g

2) =
4 0

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

F(s) = {

n;|ls|<a

0 il >a,thenf(x)is:

1) %(cos (@) (2 cos (ax)

3) %(sin () (4) sin (ax)

(5) Question not attempted

1485 Tho Hankel transform E A=~ is
X

@ = @ 2
S S

®) s @ —%

(5) Question not attempted

149. Taking xJ(sx) as the Kernel of the
Hankel transform, then Hankel

—ax

e :
transform of —, is :
x

1
1) —=—— @
va? + g2 Vs? —a?
(3) vs?+a? (4) Vs?-a2

(5) Question not attempted

1

150. If Fourier transform of

=l jxlsae 9,
flx) = { 0, lx|o0 is ;sm as,
thenf Sins'ds, is equal to —
. :
1) 2= @ =
T
3) — 4) 0
(3) 7 4)

(5) Question not attempted
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