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(1) y=0

@ x=0

@) y=+1

(4) TEAR TS w@are |

I STt T :

x(y — 0)r — (y2 — x%)s + y(y — %)t +
F+x) (p-q)=0F RS a=R ?
(1) I€ AfaRaas 2 |

(2) THIEAR |

(3) TR HE |

(@) afta= )

IS e TR : 2yq + y2t = 1

HEAR

(1) xz=ylogy—f(x) + yg(x)
(2) yz=ylogy — f(x) +yg(x)
(3) z=xlogy —yf(x) + g(x)
(4) xyz=logy + f(x) — yg(x)

The Hankel transform of f(y) =
M p
1
2 p~P
1
® 3

1
CY) 3z

=< =

is

The equation u,, + U, tu, tu,
tu, = 0 is classified as

(1) Parabolic type

(2) Hyperbolic type

(3) Elliptic type

(4) None of these

The extremal of the functional
b
3

J(y+%)dxis:

a

1) y=0

2) x=0

(@) y=+#1

(4) has no extremal

Which is true for the partial
differential equation :

x(y — 0)r — (y2 - x2)s + y(y — )t +
G+x)P-9=0

(1) It is hyperbolic

(2) Its degree is two

(8) Its order is one

(4) All are true

Solution of PDE : 2yq + y2t = 1 is
(1) xz=ylogy— f(x) + yg(x)

(2) yz=ylogy —f(x) + yg(x)

(8) z=xlogy - yf(x) + g(x)

(4) xyz=logy + f(x) — yg(x)
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5 fefia sreerra =1 afietor 2
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(2) SAfwaafies

(3)

(4) T ¥ B T

HifF b T q2r — 2pgs +
P2 =0FHEA 2

(1) x+ yf(x) = 3TN

(2) v+ xf(z) = 3TN

(3) xy +f(z) = AN

4) xly + xf(z) = 3=

?ﬂ?u(x)—sinx=2fcos (x — t) u(t)
dt &, @ ux) =

a2 (2 - o2 e (L)

+36-12(Z5)+ {2 (%)
Jferoaiys 8, @

(1) x=03Ry=1
(2 x=03Ry=1
B) x£03MRy=1
(4) x=03Ry=1

HiRH et Tl )

—Oﬁ?{?a@hﬁm%
1) foeha oo =gt
(2) o U fgefiw
3) Taxita wd ehtm
(4) TYATE g

ay2

%

)lw

|
|
|
|

3

The two dimensional Laplace’s
equation is

(1) Parabolic

(2) Hyperbolic

(3) Elliptic

(4) None of these

Solution of PDE q?r — 2pgs + p2t
=0

(1) x + yf(x) = constant

(2) y + xf(2) = constant

(3) xy + £(z) = constant

(4) x/y + x f(z) = constant

If u(x) — sin x = 2f cos (x —t) u(t)

0
dt then u(x) =

<
@ =
3) xe"

() E

If 2 (a xZ) G2 - Dx [aizgy)

or7(2) {52

is hyperbolic, then
(1) x#0andy=1
(2) x=0andy=1
3) x20andy=1
(4) x=0andy=1

The partial differential equation
(‘;i;‘] + x@;] = 0 is hyperbolic

in the quadrants :

(1) 'second and fourth

(2) first and second

(3) second and third

(4) first and third
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2r+te*—(rt—s) =2 H AR
(1) z=e*+bx+y2—ay+c
(2 z=e*-bx-y2+ay+c
B z=e*+bx—y2+ay+c
(4) z=e*-bx+y2—ay+c

BP9 WH = gman
2n

@] = | (@r/ds? - ¥3 dx ; y(0)
0

=1,y@2n)=1%@d2
(1) fedasa

(2) S=HqsA

(3) T

(4) *E T TE

1
Vo) + [ y@P - u@) dp= v

0
HEAR, V(y) =
(1 p-vy

@ y-ly
3 1

@) y+y
HUTh GHIHT

Vi) = 1+f(x—t) u(t) dt; uyx) =0

0
IR Ak Rt gmea 2
1)
2
3
4)

cos X
sin x
sinh x

cosh x

oS ot B e =1 .o

11.

12.

13.

14.

Solution of 2r + te* — (rt — s2) = 2¢*
is equal to

(1) z=e*+bx+y2-ay+c
(2) z=e*-bx-y2+ay+c
@ z=e*+bx-y2+ay+ec
4 z=e*"-bx+y2—ay+c

The variational problem of

extremizing the functional Ify(x)]
2n

= [ tayian? - v% ax 5 50 = 1,
0

y(2n) = 1 has

(1) Unique solution

(2) Exactly two solutions
(3) Infinite solutions

(4) No solution

1

The solution of V(y) + fy(eYP -1)
0

u@)dp=e¥-xis V(y) =

(1) p-y

@ y-y

@) 1

@ y+y

The solution of the integral
equation ‘

Vix)=1 +J(x—t) u(t) dt ; ug(x) =0
0

by method of
approximation, is :
(1) cosx

(2) sinx

(3) sinhx

(4) coshx

successive
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Ak, t) = 1 + 2 1 - t)
a=-1,b=0% gga A ?

(1) Q+x@1-t)

Q) 1-2@A+t)

®) %(1+x)(14—t)
@ 2a-na+y

o % TSy |1 Rred R fawor amen

1
Iy = [ @2 + 28905 y(o) = 1

0
T 9 @l R
D -1,0
@ 0,1
3 -1,1
@ -1,0,1
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ug, 9

@) dex, ) > |d(x, 2) + d(z, y)|

@) dx, y) < |d(x, 2) - d(z, y)|

@ d(x, y) <|d@, 2) - d(z, y)|

- @ dlx, y) 2 |d@x, 2) - d(z, y)|
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15.

16.

17.

[y
*

The second iterated kernel of the
kernel k(x, t) = (1 + x) (1 - t);
a=-1,b=0is

Q) QA+ Q-1

2 -0+t

@ Fa+9 -y

(4) %(1—x)(1+t)

The possible values of o for which
the variational problem

1 .
Iy = [ @52 + 23905 y(e) = 1
0

has extremals are
1) -1,0

2 0,1

3 -1,1

4 -1,0,1

If X, d) be a metric space and
X, y, z € X, such that x, y, z are in
a straight line, then

1) d(x, y) > |d(x, 2) + d(z, y)|
@ d, y) <|d@, 2) - d(z, y)|
@) dex, y) <|d@, 2) - d(z, y)|
) dx, y) = |d¢x, 2) - d(z, y)|

Which of the following is not true ?
(1)

Every open interval is an

opeén set.

(2) Every closed interval is a
closed set.

(8) Every singleton set is an
open set.

(4) Every finite set is a closed

set.
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20.
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22.

(1) A foga 2 aRR A 5% oft S
forgaii =t sfde s 2 |

2 A faga 2 IR A = o
fegatt s wfemm 2 |

(3) ATgaraffeanaR(A)=A

(4) A% =W, A5 =9 § 9 2,
(A 1 9T = A)

MR d, X | i 2 3R Kd(r, y) X |

R

1) K>0

(2 K=0

3 K<0
@) FHA BT

A d T AT gl 39 TR TR
2d, ) =lr-y|VxyeRI
A=, 2] 3RB=1I3 5 8 @&
Ad B %@l & Ao gv ey @

(1) dA)-dB)=0

2 dA)+d®B) =0

(3) d(B)+1=4d(4)

(4) d(A) +1=d(B)

T ored, St 6 S aftafes wufy =
TP HAT 8, T4 36 &b ITEATY 3 oft
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(1) THE ToTen

(2) SFTE ToTeRt

(3) Swrge urent

(4) 0 o
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20.

21.

I 22.

19. If A is any subset of metric space

X, then

(1) Ais open iff A contains all its
limit points.

2 A is open iff A is
neighbourhood of each of its
points.

(8) Ais closed iff interior (A) = A
(4) The diameter of A is less

than the diameter of A ,
(closure of A = A)

If d is a metric on X and Kd(x, y)
1s a metric on X then :

1) K>0

2 K=0

3 K<0

(4) None of these

Let d be the usual metric defined
asd(x, y)=|x~y|VxyeR If
A =11, 2] and B = [3, 5], then
relation between diameter of
A and Bis

(1) dA)-dB)=0

2) dA)+dB)=0

(3) dB)+1=d(A)

4) dA)+1=d(B)

A property which when satisfied
by a topological space is also
satisfied by every subspace of it,
is called :

(1) Uniform property
(2) Hereditary property
(3) Freshet property
(4) Metric property



23. WX =1{a, b, c 2 a = & S

24.

25.

26.

27.

= X W U aifeafesh 7di 2

(1) {6, X}

(2) {6, {a}, X}

@) {6, {a}, (b}, {a, b}, X}

4 {9, {a}, b}, {c}, X}

IR R, U) am= wiffed afq
areafers seati < aafd 39 yer 2 f5
A={reR:a<x<b}; B={xeR:
as<x<bhC={xeR:a<x<hb}8,
a7 3§ & Fean a7 @ R R
HEEREF

1) A

@ B

@3 AnB

4 AnC

M AW B gle @l X &

= 8, @ f § @ Rl g 16

27

(1) (A N B) ¥ 30TW = (A &I
HA=R) U (B T 307=w)

(2 AfgagafRie Asiaamm=A

3B) AcB= A AR B &l
G

(4) {(A® ==R) U (B HT A=)}
< (A U B) T AR

ferr fieht oy 3 s @

Q) X

(2 {6, D}

3) {4}

4 {6, X {0}

T FREEI% TATS 1 8h e =
(1) fom

(2) ¥ga

(3) et farg

(4) dnmfeg

23.

24.

25.

27.

If X = {a, b, ¢}, then which of the
following sets is not a topology on X :
(1) {¢, X}

2 {9, {a}, X}

(3 {0, {a}, {b}, {a, b}, X}

4 {9, {a}, {b}, {c}, X}

If R, U) be the space of real
numbers with the usual topology
such that A={x e R:a<x<b};
B={xeR:a<x<b};C={xeR:
a < x < b}, then which of the
following set is neither open nor
closed :

1) A

2 B

3 AnB

@ AnC

If A, B be subsets of a metric

space X, then which of the

following is not true ?

(1) interior of (A N B) = (interior
of A) U (interior of B)

(2) Ais open iff interior of A = A

B A c B = interior of
A c interior of B

(4) {(interior of A) U (interior of B)}
C interior of (A U B)

. The Sier Pinki space 3 is equal to

O X
@) {6, D}
@) {#}

@) X {0}

Every compact
Hausdorff space is

(1) open

(2) closed

(3) adherent point
(4) limit point

subset of a



28.

29.

30.

31.

It f v R ¥ R # aftwriiva wfafmmr 5@
TPR 2 :

1
fy =1 * WS x#0
0 S€¥9x=0

LER& S

(1) U-Udaq

(2) S-Udda

() I-U¥daa

(4) D-Udad

IET Hohdl o I HHRT 3 & |

< Tg=a A 3R B q¥%a 9= 79 8,
g

(1) A=(2,3)3MB=(3,4)
(2) A=(3,4) 3B =4, 5]
(8) A=(2,3)3MMB=(4,5)
() THIHE T

M A = s @iy (X, d) & dea
SE=a ? 3R B, X # W dga
=, M ASR e 6 A A B = ¢,
a

1) dA,B)>0

(2 dA,B) <0

3 dA,B) =0

(4) 38 q =S T

e iser im anf 2
(1) ¥ea

(2) I¥H "

(3) fadfta mor=

 (4) wgHTiE

— —— —— T ——. —] S— —— VA ——————— T S—

28. If f be a mapping of R into R

29.

30.

defined as

f(x)={; whenx =0

0 whenx=0

Then fis:

(1) U-TU continuous

(2) S-TU continuous

(8) I-TU continuous

(4) D - U continuous

where symbols have their usual
meaning.

Two sets A and B are not
separated sets if

(1) A=(2,3)and B=(3, 4)
(2) A=(3, 4) and B = [4, 5]
3) A=(2, 3)and B=(4, 5)
(4) None of these

If A be a compact subset of a
metric space (X, d) and B be a
closed subset of X such that
AN B=¢, then

1) dA,B)>0

(2) dA,B)<0

3) dA,B)=0

(4) None of these

Every Lindelf metric space is
(1) Compact

(2) First countable

(3) Second countable

(4) Reducible
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34.

(é”“ 3] + 7k)

6y |

e Bﬁ)
\122

8i-73 +3k)

3) .

@ (3 \{8] + 7k)

2

R y e @ oo

rt) = (t, eV¥ 0), t <0 ; r(0) =

(0, 0, 0) 3R x(t) = (¢, e, 0), t > 0

g, APt e ¢

(1) aft gl mamer ¢t < 0 F @
AR TAY = 0% |

@) S RgAi mamE t > 0% |
AN THAAZ =07 |

®) forgt= 0w Hfy-ahadifigd |

(4) ftga g

?-Tﬁ'q’iﬁx=acost;y=asint,
= attanai;ﬁﬁgt=0§m
T 5 AT R

(1) atseca

(2) aseca

B) tseca

(4 aasect

33.

| 82. The unit normal vector to the

surface 2xz2 — 3xy — 4x = 7 at
point (1, -1, 2) is

8137 + 7k
Y

(71 — 37 + 8k)
\J122

81— 17} + 3k
/122

@18} +7k)
\122

If the curve y defined as

r(t) = (t, %, 0), t < 0 ; 2(0) = (0,

0, 0) and r(t) = (t, eI¥*, 0), t > 0

thén which of the following is

true ?

(1) The osculating plane at all
points with parameter t < 0 is
Y =0.

(2) The osculating plane at all
-péint with parameter t > 0 is
Z=0.

(3) The point t = 0 is a point of
inflexion.

(4) All are true.

)

@)

@

. If the curve x = s cost, y = a sin t,

z =.at tan a then the length of
the curve measured from the
point t=0is

(1) atseca

(2) dseca

(3) tseca

4) aaséct
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38.

I8 xyz = 4% &g (1, 2, 2) R tfirena
w1 g R
X-1 Y_2 5ZL2
D) 5 ="7.=3
X-1 Y-2 Z-2
@) ToT="q ==
X-1 Y-2 Z-2
(3) 2 — 1 o -1
X—1 Y_2: Z=2
2 = 3

4)

M et wEEad w1 wHem
[R = I'(S), I"(S), I‘"(S)] =0 %’ a}f

ATt wHae % frerw s giew

g7

(1) r'(s)

2) r"(s)

(3) r'(s) x r"(s)

(4) r'(s)-r"(s)

faiadnaraat ¢

@ r-r"=0

Q) r-r"=—2

3) " r'=—xx'

4 r"-r"=x"+ 23k + k31 +
kK't? '

&l Gehdl % 3% AHTT AL 2 |

I} Ix + my + nz = 0, x2 + y2 +

z2 = 2cz, WITAH ax2 + by? = 2z &

e 7 farg  rfereg wudh @ @, &
C=

(1) (2+m? b2—am?

2 (+m?/ (bi2+ am?)
(3) (2 -m?)/ (bl2 - am?)
(4) (2-m?2) b2+ am?)

10

35.

36.

'3

37.

The equation of the normal to the
surface xyz = 4 at the point (1, 2, 2)
is :
X-1 Y-2 Z-2
) = ==
X-1 Y-2 Z-2
(2 9 = =

0 1
X-1 Y_2 Zlp
@ 5 ="7 =73

X-1 Y 2 70
55l T

(4)

If equation of osculating plane
[R - r(s), r'(s), r"(s)] = 0, then

. which vector is normal to the

osculating plane :
(1) r'(s)

@) r"(s)

r'(s) x r"(s)

(4) r'(s) - ")

Which of the following is false ?

M rr=0

2 r' =2

3) - r'"=—kx'

@) r"-r"=x"+ 2% + k31 +
KK'T2

where symbols have their usual
meaning.

If the circle Ix + my + nz = 0,
x2 + y2 + 22 = 2¢cz has three point
contact at the origin within the
paraboloid ax? + by? = 2z, then C =

(1) (2 + m?) (bl2 - am?)
2) (+m?)/ (bi2 + am?)
) (2-m?) /(B2 - am?)
(4) (12— m?) (b2 + am?)



39. IR & T ¢ W 99 = | y=A

40.

41.

42,

\ @ [t,t"t"] =x5 % (1)

aw Tt fog P w1 e aRw
r=r(s)%,aﬁﬂﬁ@a-ﬂqmw%:
(1) 2=r".¢"

2 2=[r, ", "

(3) T: [r', r"’ r"']

@ FHIPETE

TET Hehdl % I GTTT a1l § |

et o R, B a7
(1) [tl, t", t"!] - [r"’ r"', r""]

K
@ bbb =5 (Y]
@) wfiva )
e it 5 3 e i |

M aFa M N B R R, A R2 =
(1) p4<5'\2r"'2 — o2

Q) p2c2"? _ 52

(3) p3c2r™? — g2

(4) po?r? - g2

W&l Wl I AT ol F |
e

(x—a cos 8)? + (y — a sin 6)2 + z2 = b2
T FEEAM R : :

(D). G2+ y2 + 22 + a2 + p2)2 =
4a2(x2 + y2) '
(2 + y2 + 22 _
4a%(x2 + y2)
(x2+y2+z2+a2—b2)2=
4a2(x2+y2)

(% + y2 + 22 + g2 _
4a%(x2 + y2)2

@ a® + b2 =
@)

@ b =

l
|
l
|
|
|
|
|
|
l

11

39. Ifr = r(s) is the positive vector of

40.

41.

42,

a point P with arc length as
barameter on a curve c, then
which of the following is true :

(1) 2=r".p"

2 «2=[r', r", "

@) t=[r, " "

(4) None of these

where symbols have their usual
meaning.

For any curve, which is true ?
(1) [t|’ t"’ t"'] — [r"’ r"l’ r""]

(2 [t t" t"] =«b dis &)

(3) b, b", b"] =5 dis @

(4) All are true

where symbols have their usual
meaning.

If the radius of the sphere of
curvature is R, then R2 =

(1) ptc?r? _ o2

@) pZo2r - o2

(3) p3°.2'rm2 P

(4) po?r?— o2

where symbols have their usual

meaning,

The envelope of the sphere

(x—a cos 6) + (y — a sin 6)2 + 22 = b2

is :

D @ +3+ 22+ a2+ b22 =
4a2(x2 + y2)

‘(2) @ + y2 + 22 _ a2 + p2)2 =

4a%(x2 + y2)
(3 G2+ y2 + 22 £ a2 _ b2 =
4a%(x2 + y2) ;
4) 2+ y2 + 22 4+ g2 _
- 4a%(x? + y2)2

b?) =



43.

44,

45.

46.

47.

(@)

IELEECE TR ok

(1) \/(K2+1:2)
(2) V&2 -12)
@ [

@ |

AT g R

(1) forwm shar-ga
@) -4

(3) FHaT-gq

(4) ¥ Qi T

SR aw Fsd e iaag .
(1) =t +«b
tt — kb
‘CB+K€
b —«t

6))
@)
g oo SegEw fm o @
frad defa & - :

(1) T

(2) THaT

(8) faww ssmar

(4) T HE T

fadasvarsm T ?

(1) T8 TEm 1 T |y, 6
e FEaa 2 |

(2) ¥ wRwm 1 U wiew, v wlew
FEA R |

3 gijQﬁgijsﬂa?qgﬁQI%l
(@ R A w A e afew & @

12

43.

44.

45.

46.

47.

The magnitude of skew curvature

18

(1) \}(mz + 12)
@ V-1
@) I

CYMIN

Osculating circle is :

(1) circle of skew curvature
(2) circle of torsion

(3) circle of curvature

(4) None of these

Which one is Darboux vector of a
curve in the following :

(1) =t +«b
@) <t —xb
(3) tb +«t
@ th-«t
Sinistrorsum and Dextrorsum

are related with which of the
following :

(1) Torsion

(2) Curvature

(3) Skew curvature
(4) None of these

Which of thé following is wrong
statement ?

(1) A vector of magnitude one is
called unit vector.

(2) A vector of magnitude zero is
called zero vector.

(3) g; and g% are reciprocal

tensors.
@ If 1% and Al be associate

vectors, then A = A, Al
as



48.

49,

50.

51.

52.

R 37 fam 98 & = I afk 4 = IR
difss g, dgid:

(1) I3

(2) =8IRS

3) TIaHH

(4) ¥% 9 5 7

@ Sfeafad wfew @ @ weakadt
|iew 1 918 U § w6

(1) o wiew

(2) forx wfem

(3) wfeafadt afew

(4) Teaftadt afew

WV, F e e S_ 8 % e
w8 76 2m > )

(1) n

(2) nn+1)

(3) n(n-1)

(4) n2-1

&l Wl & b W F T W
FFE |

R p, q Al R AR 2,
(ghj gik — 8hk gij) ph q' p’ qk =
Q1

2 0
"3 -1
4) pq
T DL D |
Elﬁ {gij} =| 0 r2 0 J@ﬁ(
0 0 r2sin2
10 0
0 0 Ksin20
(1) r2
@
@ 5
@ r

13

48,

49.

50.

51.

52.
|

If the hypersurfaces » = constant
and x = constant are orthogonal
then gl is

(1) zero

(2) greater than zero

(3) less than zero

(4) None of these

The outer product of a
contravariant vector and a
covariant vector is a

(1) Mixed tensor

(2) Mixed vector

(3) Contravariant tensor
(4) Covariant tensor

The condition that a Vn be
immersible in a Sm is that 2m >

@ n

(2) nm+1)

(3 n(n-1)

4) n2-1

where symbols have their usual
meaning in tensors.

If p, q are orthogonal unit
vectors, then :
(8p; Bix — 8y &) PP ' pl gk =
Q1 '
@ 0
(3) -1
(4) pq
0 0
2

1
If {g} = [0 r 0 } and
0 0 r?sin29

10 0
{gh=|0 K 0

Jthen K=
0 0 Ksin2g

W
@ 1
® 5
@ r



83.

54.

55.

56.

67.

Peddsmmmmt s
(1) g; 1 HROG IR |
@ 5 GogND={ 1]
3 curlAi=Ai,j—Aj,i
(4) e (ds)? = (dx)? + (dy)? + (dz)?
3,91 [22,21=0
DAl

leAl—E=

@ {4} a

® (i}

o {§]a

(4) T A HE TS

b W9 [ij, k] aﬂz{ﬁ}ﬁmﬁ
T R ? '
(1) i3kj

Q) i3Rk

(3) jaMk

(4) 8 BiE T

& Wiuhed! afewr w1 geqRedt
JATHS & UF

1) 0P wrwRew

() 2 wife = Sfufad wfewm
(3) 2=ife = oy wfew

(4) 2w weaiad wfew

o A, wEtd w4, T
fRfmiasm et ¢

(1) ¥ T Feuitadt afew 3

(2) Ig s Nfeafad afew 2

(3) TR Py wfem e

(@) Y B T

e — —— ey ——— T —— — o ——— "t

[y
o

63.

54.

55.

56.

()]
3

Which of the following is false ?
(1) The determinant of gij is zero

@ 5 Gog o) ={ 1]

3) curlAi:Ai’j—Aj,i
(4) If (ds)? = (dx)? + (dy)2 + (dz)2,
then [22, 2] = 0

B o 1
leAl—axi-—

(D{é}N
o (i)

® {4)4
(4) None of these

Christoffel symbols [ij, k] and
{ E } are symmetric in :

(1) iandj

(2) iand k

(3) jand k

(4) None of these

The covariant derivative of a

contravariant vector is a

(1) Tensor of order 0

(2) Contravariant tensor of order
9.

(3) Mixed tensor of order 2

(4) Covariant tensor of order 2

. If A is a covariant vector, then

BA.
for "l which of the following is

true ?

(1) Itis a covariant vector

(2) Itis a contravariant vector
(3) Itis a mixed tensor

(4) None of these



58.

59.

60.

61.

62.

% =R o gafd # &7 S = wfew
HTH TEAT ¢ :

(1) 81

() 64

3 27

4) 12 ‘
e S Ay, e i 3R j F wwfia 2,
q9V,, 5 30% WA U 8

(1)

n
2
. n
@) o

n+1)

n?2(11—.1)
n? |
4) 2 (n+1)

fadas a2

(1) o Jrfew ofi v wfewr ufdn @ |

(2) @ vy fave 1 feeft famg w
witree w wRy TR | l

(3) T ufew 8 uimm w fewm @
g |

(4) IR AV, n2 TRwf € 7w 8; Ak 1
AR

dad=1i=1,2 3% fagad

(1) 99

(2) wHaw |

(3) Waed ;

(4) Ten |
|

®3)

I T B B gHE m § 3k 3@
Wmf%, FWRW:‘WWI
Wﬂﬁw@lmﬁﬁ,?ﬁﬁﬁﬁl
AR TR 7 |
1) ZF+ 2R+ I(mf)=0 I
2) ZF+2R+Z(—mf)=O l
B) ZF-ZR +Z(mf) =0 l
4) ZF—ZR+Z(—mf)=0

15

59.

60.

61.

62.

| 58. A tensor of rank 3 in a space of 4

dimensions have components :
(1) 81
(2) 64
3) 27
4 12

If tensor Ay is symmetric in suffixes

1 and j, then its independent
components in V_ are :

n

M 3

@ 5@+1)
2

(3 5 @-1)

2
@ T @+1)

Which of the following is true ?
(1) A scalar is also a tensor

quantity.

(2) The stress at any point of an
elastic body is a vector
quantity.

(3) A tensor is represented by its
magnitude and direction.

(4) If AV are n2 quantities, then
the value of 8; AJk jg Al

The locusof xiaxi=1;i=1, 2, 3 is
(1) Circle

(2) Plane _

(3) Parabola

(4) Sphere

If m be the mass of a particle and f
its resultant acceleration, F and R
be the resultant external and
internal forces on the particle, then
which of the following is true ?
(1) ZF+ER+ Z(mf) =0
(2) ZF +ER + Z(~mf) = 0

. (3) ZF-ER+X(mf) =0
(4) XF-IR+3(mf)=0



63.

64.

65.

66.

A A, B, C & % ang srgey i
A a el e am

(1) =R TS

(2) TR A®HH

(3) e F TR

(4) T 9 S T

IR F IEa ABCD #I wyesii
T AB=2a T AD = 2b &, A 7=
IFAAFEFARABREFER :

1
1) Etan‘1

[ RTINS [ SSU X, |f PR ) o

%2 2
@ ¥+§+(a2ib2)
: 2
®) §+§+(azib2)
e 2
@ 55
FeiasFmmwa ?
(1) TF THEAH B 1§ Thaaq
% Iite: e PR R R |
(2) TH TAHR GR HT T6h & T
T % a9 ReA g} |
(3) & gy vt 1 O wE w7y
4 % IRA: TS AT A R |
(4) TH NUIAHR A H TH H9H
=ra oo et T R W wt Y
% oRe: T PAEA IR | |
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63.

64.

65.

66.

If A, B, C are moments of inertia
about the axes, then sum of any
two of them is

(1) greater than the third

(2) less than the third

(3) equal to the third

(4) None of these

If the length AB = 2a and AD = 2b
of the side of a rectangle ABCD,
then the inclination to AB of one
of the principal axes at A is :

1 2ab
(1) tan? 3@2_bD)
ab
3(a%-1b?
1 3ab
@) 3tan™! 2G2- b3
ab
2(a% - b?)

(2) tan™!

(4) 2tan!

The ellipsoid of gyration at the
centre of an elliptic disc is :

X2 g% 1
D 5+ G reh =1

2 g0 2t 1
@ 2 Rt @2
2 2
L
@ 2tz @y
2 oy o2 1
@ 2t a2t @epy =2

a2
Which of the following is false ?
(1) Product of inertia of a
uniform rod about _two
Berpendmular axes vanishes.
(2) Product of inertia of a
circular wire about its two
perpendicular diameters,
vanishes. )
Product of inertia for an
e}.hcf)tic; ~disc about its major
and minor axes, vanishes. =
Product of inertia of a semi

1
4
1

©)

(4)

circular lamina about a
bounding  diameter and
tangent at one of its

extremity, vanishes.
48



67.

68.

69.

IR & A o P R 3 & T
94 G R TH M 5599 1 S0 eehar
2 W 9@ & s=aw g @ w9 g
ferfrn  qn i S s g 2, @
fedasmawt ¢

VT
(D H(UT=§gsma

(2) = =2gcosa
(8) @1a =3 Mg sin a

1
4) ?Fﬂ‘q’=§Mgcosa

oT
oq,

ST e, i(

oT
o)

B
oW . aT

'} 9S e &
0q, 0q, :

(1) Smuehipa et
(2) NI e
(8) It 9«

(4) =afow et

I FIAHR Ye HT geEAE M 2, @

feaddsrm et ?

(1) AFAHR 9 F g A oRA areht
TIT 2a A3 6 Y1 & GHIRR @l
wqﬁazasamquf%Mazél

(2) FEAFR T2 & S5 A TR el |
T 2b =TS Y Y b qERR @
mqﬁa:agaampf%szél

(3) 2a W 2b TR K s TR |
HATIATHR YA & Heg A oA A
wm%m@%wﬂa:ml
St Ma2 + b9 2 | ,

(4) aftga g l
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67.

68.

69.

)

If a cylinder of mass M rolls down
a smooth plane whose inclination
to the horizontal is aq,
unwrapping, as it goes, a fine
string fixed to the highest point
of the plane, then which of the
following is true ?

2
(1) Acceleration = 3 gsina

(2) Acceleration =2 g cos a,
(8) Tension = 3 Mg sin o

1 :
(4) Tension = 3 Mg cos a.

In Lagrange’s equation,
oT

d At i€ oT i oW the
dt aqu aqa 0 o
term is called

*

(1) Generalised momentum
(2) Lagrangian function
(3) Impulsive forces

(4) Potential energy

If M be the mass of the
rectangular lamina, then which
of the following is true ?

(1) Moment of inertia ~of a
rectangular lamina about a
line through the centre parallel

1
to the side 2a is 3 Ma2.

Moment of inertia of a
rectangular lamina about s
line through centre parallel to

the side 2b is % Mb?2,

Moment of inertia (of a
rectangular lamina of sides of
length 2a and 2b) about a line
perpendicular to the lamina
and passing through the centre

is % M(a2 + b2?)
(4) All are true

®3)



70.

71.

72.

(1) =R fewt 6 e % gea

(2) =whiga w6t @em I
e

(8) ST i 6t Fem & wH
(4) T A S T

T 35 five et fraa fag O % wfta:

W% Iﬂﬁ'wl, W, W3ﬁ0ﬁqéﬂﬁ?ﬂ

A, B, C 7& 31§t OA, OB, OC & -
w&a:mmagfﬁ,a‘rﬁugaﬁmm

AR

(1) AW, +BW, +CW,
2 2 2
(2) AW1 + BW2 + CW3

1 ]
(8) 5 ABC (Wf + Wg . wg)

1 2 2 2
4) D) (AW1 + BW2 + CW3)

HIvH AT T <6l Fieml ; _

(1) TR F aefiswton d g i o
LELIR

(2) < <t wfiei @ gaEa Y S
AR

(3) Tt aur | % Rigr @ wwra
HEHAR |

(4) g

18

70. Degree of freedom of the system

71.

72.

18

(1)

equal to number of the
generalised co-ordinates.
greater than number of the
generalised co-ordinates.

less than number of the
generalised. co-ordinates.
None of these

@)
®3)

4

A rigid body turns about some
fixed point O. If Wy, Wy, W5 are

the angular velocities and A, B, C
are the moment of inertia about
the principal axes OA, OB, OC
then the kinetic energy of the
body is :

(1) AW, + BW, + CW,

2) Awf + ng + cwg
A} Vo 2 2
3) 2ABC (W1+W2+W3)
1 e 2 | ~wr2
(4) D) (AW1 + BW2 = CW3)

Equations of motion of a top can
be :

(1) derived from Euler’s
equations
(2) deduced from Lagrange’s

equations
(3

deduced from the principle of

energy and momentum

(4) All are true



73.

74.

75.

76.

-a:ﬁrmahas%

Q) xy=1

Bl

%

f(yz—yy'+y'2)dxﬁwqﬁ%

%ﬁmm%:
(1) 2y"-y'=0
) 2y'-y=0
3) 2y-y'=0
4 y"-y=0

M} T B wix, y, & ) M Bew
HEATAT 8, ﬁ%ﬁwﬁ%ﬁmﬁw
M 7

1) Mw= 0

(2) w=1S"Ex=¢ y=1

E=aw,3ﬁ’x=§

(4) e R IgE R |

ﬁqﬁaﬁmﬁmmf(y'2+

12xy)dx ;
g ?
(1) y=x3

(2) y=4a2

@) y=x

(4) T A= 7

T & Rt il sawe S
yU,, +2ny + xU —Ux+Uy

y(0) = 0, Y(l) = 1 9w

2). xy 20
@) xy>1.
4) xy=0

19

78.

74.

75.

76.

Euler's equation for the

extremals of the funetional

f(y“’—yy'+y'2)dx,is:
xl

(1) 2y"-y'=0

2 2y'-y=0

@) 2y-y'=0

@ y'-y=0

If a function w(x, y, &, n) is called
Green’s function then it satisfied
which of the following ?

1) Mw=0

(2) w=1whenx=¢, y=1

5—3‘; =bw, wheny = n
ORI
= henx=§
oy ~ AW, W
(4) All are satisfied

On what

curves, the

given
functlonal f (y' + 12xy)dx ; y(0) = 0,

y(l) 1 be extrem1zed
(1) y=a8

(2) y=x?

@) y=x

(4) None of these

The region in which the partial
differential equation yU,, + 2xy

U, +2U,. =0, +U y 18 hyperbolic :

(1) xy#1
2) xy=0
3) xy>1
(4) xy=20



77. = sted o @,
x 0 2 38 4 7 9
fx) 4 26 58 112 466 922
Af(x) 11 32 B4 118 228
Azf(x) 7 11 16 22
A3f(x) 1 1 1
f'G)yma=e: |
(1) 87
(2) 69
(3) 98
(4) 102
78. n % 50 AW F W e @ §
v &0 ® & e #1 @
forerd frem e 2 7
W 3
2) 3
@ 1
4 2
79. 3 f(x) = 0, A T WA gt & oy
FAGET G R :
x, f(x )
1) %, 4152, - f'(x,)
f(x,)
@) %541 =%, - x B
ar f'(x)
)] Ya+1= % TP )
- i)
(4) xn+1 =xn" fu(xn)
[ =]

20

77. Using the following data :
x 0 2 3 4 7 9
fx) 4 2 58 112 466 922
Af(x) 11 32 54 118 228
A2f(x) 7 11 16 22
A3f(x) 1 1 1
The value of £'(5) is :
Q) 87 3
(2) 69
3) 98
4 102
78. By what value of n, when
substituted in general
quadrature formula, we get
Simpson’s one-third rule ?
1
(1 3
@ 3
31
@ 2
79. If f(x) = 0, then Newton-Raphson
l . formula for nearly equal roots is :
| %, for)
1) %41 =% =Ty
f(x,)
T Sk Sy T
| fi)
3 Xn+1= %~ f"(xn)
xf'(x,)
(4) xﬂ"' 1 =xn = fn(xn)



; w&?ﬁﬂimwéaﬂIZy“%:

(yx + Vet 1) + A(Azyx—l + Azyx) % ?ﬁ
8A =
(1) -1

@ -5

3) 2
4 1

. = d 8 S ofom e 2 @t
Gehal % I Taferd 1 &
2

d
2_ o-
1) p =1+7

@) po=i(A+Y)

E%
3) UEE—I
(4) 8c=0cd

. Wi =, WA ) =

=

1
abc

® 2o
(49) a+b+c

@ -

. AR ®EH f(x) S AH (1) = 4, £(2) = 5,
£(7) = 5 3 £(8) = 4 T &, A 3£(6) =
(1) 11
2) 14
(3) 17
4) 20

. If third differences are constant

and 2yx+%= 5+ Vs ) Y A%y,
+ A%y, ), then 8A =

@) -1 |

@ -3

(3 2

4 1

. Which of the following results is

false ; where symbols have their
usual meaning :
2

s
2. Pt

@ us=54+Y)

E"%
(3) UEE_]_
(4) dc=0d

. IE£() =1 then A o) =

® e

o
abce
1
® Zbe

4 a+b+ec"

@ -

. If values of the function f(x) are

given as f(1) = 4, (2) = 5, {(7) = 5
and £(8) = 4, then 3f(6) =
(1) 11

@ 14

" (3) 17

4 20



84.

85.

86.

87.

= § 3 S v W ?; &
el 5 3 e el 2
(1) E=elP=1+A.

) I]DEV+%V2+%V3+....

3) A—V=AV
(4) A=VE-l

@ fidfra #ife w1 95z, St (0, 1), (1, 9),
@2, 7) 3R (3, 13) AR, 2 :
1) %@+ 20 41

@ 2@ a0 41

(3) %@ 3% + 2
4) x@ + 925D 4+ 1

M £0) = 1, £(1) + £2) = 10 3k
£(8) + f(4) + £(5) = 65, 3 7 f(4) =
1 9

2 16

(3) 21

(4) 25

R £(x) = ab®* &, A {Af(x) + A2f(x) +
s F APE(X)} / () =
CONCLES LRS!
(b-ch S L
(2) (bch 14 1)—1 (bch B 2)
(bch =11
@ o -y
(bch -1)B_1
(4) (‘bch = 1)'—1 (bch = 4)

|
l
l
I
|
|
|
|
l
|
|
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84.

85.

86.

87.

Which of the following results is
false ; where symbols have their
usual meaning.

(1) E=ebtP=1+4

(2) hDEV_+%V2<+%V3+....

(8 A-V=AV
(4) A=VE!

A second degree polynomial,
which passes through O, 1)
(1, 8), (2, 7) and (3, 13) is :

1) @+ 0 +1

@ x@— 5041

3) x@ -84V + 9

4 2@ +2xM 41

2

If f(0) = 1, f(1) + £(2) = 10 and
f(3) + f(4) + £(5) = 65, then £(4) =
1 9

@) 16

(3) 21

@) 25

If f(x) = ab®®, then {Af(x) + A2f(x) +
..... + AM(x)} / f(x) =
(1) G*r-1)m-1

ch _ L |
(2) (bclfb_ 1)—1 )(th - 2)

('bch — l)n =1

(3) (bch | 1)—1 (bch i, 3)
ch _ 1)r—1

(4) (bclgb_ 1)—1 )(bch 1 4)




88.

89.

90.

91.

T8 %o, FE® 998 =R sin x 3k
h=ng§:

(1) 2sinx

(2) —cosx

3 -‘;'sinx

1
4) —gcosx

TS i wfshar e s St R -

(1) e faee= fafy

) St fafyr

(3) Ta-frew fafy

(4) Troteawm fafy

e H e § § s g'm

o, e am%sﬁ e s

THATE 7

(1) 10

@ 11

3) 12

4) 13

i s e et ?

(1) afe Afgga A fyaiia v, wfia
3R g fifad @ @ Hresa
AEETFH |

(2) n @ H H-Teefia e
e Y nife oo faftr gro &
FH 8d (5n — 4) GHFET SN
g1

3) St TR fafr w s
a6 fafyr s s s

(4) Ta-fase TRty il # gea
oo <t fafer s e @

e e e —— T— vt — S —
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88.

89.

90.

91.

The function, whose first
difference is sin x and h =, is
(1) 2sinx
(2) —cosx
1
3 - o 8inx
1.
4) - g COS X
Back substitution procedure is

used in

(1) Gauss elimination method
(2) Jacobi’s method

(3) Gauss-Seidel method

(4) Relaxation method

For which number of intervals,
3 :
Simpson’s 3 rule can be applied ?

(1) 10
@) 11
(3) 12
(4) 13

Which of the following

~statements is true ?

(1) If the matrix A is diagonally
dominant, symmetric and
positive definite, then
pivoting is necessary.

The Gauss elimination
method requires (5n - 4)
operations to solve a tri-
diagonal system of equations
of order n.

The Jacobi iteration method
is also called the method of
successive displacement. .

The Gauss-Seidel iteration
method is also called the

method of simultaneous
displacement.

)

@)

(4)



92, #vtwg.:
M Z =X, - 3%, +2X,,

93.

ey 38X, - X, + 2X, < 7;
—2X1+4X2S12;_

—4X, + 3X, + 8X, < 10 3k

X, X, X;20

* 2 vy Roew aoht § ge
IR

@ 2

2 3

@3) 4

4 8

FR.a.

Max Z = x; + 2x, + 4x,,

Ao 20, +x, + 40, = 11;
3x1+x2+5x3=143‘m

X1, X5, x320%m?l

A =1,h,=2,0 =1,
W'ﬁé‘ﬁﬂﬁx1=2,x2=3,x3=lﬁ,

24

92. For the given LPP :

93.

Min Z =X, - 3%, + 2X,,
Subject to the constraints
3X1—X2 +2X,<7;

-2X, + 14X, < 12;

—4X, +3X, + 8X; < 10 and
X, X5, X520,

The key element in first simplex

* table is

1) 2

2 3

3 4

4 8
Ifx1=2,x2=3,x3=1bea
feasible solution of a LPP:
Max Z = x, + 2x, + 4x,,
Subject to 2%, + x5 + 4xq = 11;
3x; +x, + 5x3 = 14 and

Xy, X9, X3 > 0 with
M=LA=2A=-1,

then basic feasible solution is :
g 5
1) x,=1,%,=0, xX3=79

1 1

1 5
3 % =g 3;2=0, X3=g

1 1



94. & T gefiwl & R

255 FTT-ATET A Y I 7 R

o (6339
@ (7159

® (5359

@ (3159

95. = o o ) 3w R
max z, = 6x, — 3x,
r.t. 3x, + 2x, < 25; x, 24
and x;, x, 20
(1) minZ; = 25w, — 4w,
r.t. 3w, — Wy26;
2w, 2 -3 and w,, W, 20
(2) minZ; = 25w, + 4w,
r.t. 3w, - Wy26;
2w, 23 and w;, w, 20
(3) minZ; = 26w, — 4w,
r.t. 3w, + w’2 26;
2w, 23 and w;, w, 20
(4) min Z; = 26w, + 4w,
rt. 3w, +wy,26;

25

94. For the given equations, the basic
solution with x5 as the non-basic

95.

variable is :
% +dxy—x3=3
5x +2x2+3x3.=4

NS

The dual of the following primal

- . problem

Max z, = 6x; — 3x,
r.t. 3x, +2x, < 25;x, 2 4
and x;, x, 20
is equal to
(1) minZ; = 25w, — 4w,
r.t. 3w, - Wy 26 ;
2w, 2-3 and Wi, Wo20
(2) minZ;= 25w, + 4w,
r.t. 3w, - Wo26;
2w, 23 and Wy, Wo 20
(8) min Z, = 25w, — 4w,
r.t. 3w, + Wy26;
2w, 23and w;, w, 20
(49) minZ, = 26w, + 4w,
r.t. 3w, +w, 26

2w, 2-3 and W, W20



96.

97.

98.

e e T A Z, = CX,
Fiow" AX < b 3R X > 0 % 58
T & X R 3R W sweht 3 wwen
= Zyy = b™W, nftera ATW > CT
@IWaOWWEﬁ%,?thaﬁt
Zyy % 9 W 39T TR R -

) $a€Z, > 7y,

(2) S Zp < Zp,

@) Zp27Zy

4) ZPsZD

T m Yfoeei 3l n =1 9t LPP,
&+ ford e e R

(1) wuifte R fafy R o
GfshaT3Tt Y H&A TN mn + m2
+3m%|

(2) forciw fafy & o o Shwnail
T (m+1) (n+m)d |

(3 "ftE Rrcew By € W=
ot A (m + 1) (m + 2) SRyt
Y B # |

(@) Rroeew iy f R grof §
( + 1) (m + 1) "t v
g

ﬂmﬂﬁﬁﬂcuﬂﬁﬂ@ﬁmm
ﬁ,ﬂﬁ'&l‘lﬁcﬁzoﬁ,?ﬁ@'ﬁﬁ‘ﬁgﬁ
5N 2 F X = 0w wgp
W%,@Tﬂ:

(1) T i 5

(2) THEEEA

(3) T W T

(4) F g T
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97.

.feasible

96. If X is any feasible solution to the

primal problem Max Zp = CX,
subject to AX <b and X > 0 and
W is any feasible solution to its
dual problem Min Zp = bTW,

subject to ATW > CT and W > 0,
then most suitable relation in Zp
and Zp, is

(1) Zp>Zjonly

(2) Zp <Zponly

® Zp>1,

4) Zp<Z

For a L.P.P. having m constraints
and n variables, the false
statement is :

(1) Total number of operations
for the revised simplex
method is approximately
mn + m2 + 3m

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

In Simplex method, (n + 1)
(m + 1) entries introduce in
each tableau.

)

3)

4)

In an as-signment problem with
cost matrix c.., if all Cs 2 0, then a

ij
solution x.° which

n n 4
satisfies X j Z CyX;=0willbe:
(1) an unbounded solution
(2) an optimal solution

(3) an infeasible solution
(4) No solution



99.

100.

101.

T IREET TUET H GEIA B @ 2
SETIF TS 997 I 2
@) igla'i = ,5§'1bj

)] _glqug b.

3 za_ﬁb

=
4 i§'1ai¢j§1bi
STgT Wbl & I G 37 # |

() @ =afe T I @a ¥, 359
Il &1 a= O Raed & i
NTYE T=T A1 R |

(2) q ==fh I AT wa Tl @

BT ? A R g AR
Tt R |

(3) wufid €@« %1 9= sﬁm‘qsr g
2 '

(4) T wnfirg G 6t sza9 gReat I
Reenfedt & A T R € |

afae aoenall ¥ smvEar T R, |
(1) W A H T& (m+n—1) J

HAE | I
(2) T I A (m +n— 1) |

99.

100.

101.

| |

(3) W S B He m + 1) % |

TR | i
@ d;>0 |
Vel a3 e e E | |
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.problem to

The necessary and sufficient
condition for a transportation
have a feasible
solution is

€)) Zla1>
2 .2 a; <

=

[
[

u7M="M=

3) Z ag— z bj
(4) iglai;tjglbl

where symbols have their usual
meaning.

Which is not the true statement :

(1) The set of optimal strategies
for a player in a two-person
Zero sum game is a convex
set.

(2) A two person zero sum game
18 a symmetric game if its
pay-off matrix is symmetric.
(8) The value of a symmetric
game is always zero.

(4) The optimal strategies of a
symmetric game for both

players are the same.

Degeneracy in transportation
problems occurs when :

(1) number of independent alloeation
is less than (m +n— 1)
number of independent allocation
is more than (m + n—1)
number of independent allocation
isequalto (m +n—1)

4) d;>0

where notations have their usual
meaning.

)
®3)



102. 71 gEeit =1 v o, aifdes i =

103.

104.

105.

~ ¥ 20,000, 39N E = T 150 SRy
e, IR aftrR e e T
3G I H1 24% 2 | EOQ =

(1) % 20,000

(2) 12,000

(3) 5,000

(4) T 1,200

i} freht © 3ae % R w2000
T 5000 F 7ET AT 5o § el 2,
WERU AP ST 392 12 3tk awrg
WP Yfd 6% T 7 8, o szam amew
HAT =
(1) 8753®iE
(2) 1875 %8
(3) 3875 T8
(4) 4875 3%1
A% e o & R’ .
faw B
B, B, By

Al o 6 2
feemst A Az[ -1 A —7}

Al 2 4 2
= e g&i @ fufa-a 2 2
(1) -1<r<2 |
2) -T<Ai<-1
(B) -1<A<0
(4) -7T<r<-2 .
EOQ TR W, 3eYH P gidt &
(1) d=99 ara @ e
(2) SSF AT A ,
(3) T AT H W -
4 T

28

102

Using the following informations :

Annual Demand T 20,000,
Ordering cost = ¥ 150 per order
and Inventory carrying cost is
24% of average mventory value.
EOQ =

(1) 20,000

(2) 12,000

. () 5,000

103.

(4) 1,200

If the demand for a certain
product has a rectangular
distribution between 4000 and
5000, storage cost is ¥ 1 per unit
and shortage cost is ¥ 7 per unit

‘then optimal order quantity =

104,

(1) 875 units

(2) 1875 units
(3) 3875 units
(4) 4875 units

For which value of A, the following
game is strictly determinable ?

Player B
B, B, B,
Al A 6 2
Player A Az[ -1 A —7}
Al -2 4 A
1) -1<a<2
@2 -T<i<-1
@) -1<A<0
4) -T<r<s-2

105. At EOQ level, the ordering cost is

1) more than the carrying cost
(2) less than the carrying cost
(8) equal to the carrying cost
(4) zero



106. 9 T 9198 g &9 4 frEs g

107.

108.

109.

@R o 2
(1) A.H. Land 3(R A.G. Doig

(2) R.J. Dakin
(3) R.E. Gomory
(4) G.B. Dantzig

I v wrgfes® =X X fre miftera we
T@?IT%:

x 10/1]2|3|4[6)|6]| 7] 8

P(x) |[K|3K|5K|7K|9K|11K|13K|15K|17K

WPO<x<4)=

(1) 15/81
(2) 16/81
(3) 36/81
(4) 56/81

IR g A 3k B 3@ voR ¥ T8

P(4) =y, PBIA) =5 PAB) =1,
WA BT FATE R ?

(1) A 3R B TR 39S & |

(2) A, BHI3U-weT2 |

3 PA|B=2

(4) PA|B)+PA|B) =1

TR P@) =3, P®) =2 PA U B) =
LY AB) < PE|A) =

®
@

|
|
l
|
|
g

@3)

|

|

:Iw Ol O M=

4)
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106. Branch and Bound technique was

107.

108.

109.

originally developed by :

(1) AH. Land and A.G. Doig
(2) R.J. Dakin

(3) R.E. Gomory

(4) G.B. Dantzig

If a random variable X has the
following probability distribution :

x (0/1]2(3|4[5 |6 | 7|8

P(x) K|3K|6K|7K[9K|11K|13K|15K|17K

(1) A and B are

then PO <x<4)=
(1) 15/81
(2) 16/81
(3) 36/81
(4) 56/81

If events A and B are such that
1 1 1
P@) = P(B|A) =5, PAB) =7,

then which statement is true ?

mutually
exclusive

(2) Aissub-event of B
- =3
(3 PA|B)=7

(4) PA|B)+PA|B) =1
P@A) =3 P@) =2 PAUB) =1L
then (A|B) + P(B|A) =

W 3

@

I ©|d

® 3

@ =




110. ﬁnﬁﬁaﬁwmm% ?

111.

(1) 3R P) =
AnB=y¢

) I PA)=0%, APAB)=0

3 e P(A) = PB) = p &, @
P(AB) < p2

4) AR PQA)=P@B)?, ®A=B

P(B) = %, ?ﬁ

T §YE § ¥ U Wien qum e §
&, 10% T 3R 45% aRem SR
2 | T30 §9 A 1 W = &
USPIR I & 1 71 e € 2

(1) 11/40

- (2) 17/40

112.

113.

(3) 21/40
(4) 29/40

U QO §27 ¥, 9 3 Fherdrsit 6
mﬁr,gl_mmaﬁﬁwqﬁm%gm
®, A A H I e

@) 2

@ /3
®) \@x3)

4) 1

TEWH g7 & o, = 3 @ #Fan

FYATATE 7

(1) Arex = Sgeteh = Aferhr.

(2) el s 7T B, = 0

(8) el forred Torish o, = 0

(4) 1w % anw off Rww ww %
T A 2 |

|
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110.

Which of the
statements is true ?

following

- () I P@A) =3, P(B) =i, then
 AnB=¢
(2) IfP(A) =0, then P(AB) = 0

111,

112.

(3) If P(A) =P(B) = p, then P(AB)

< p?

(4) If P(A) =P(B), then A =B

In a group of equal number of
men and women, 10% men and
45% women are unemployed.
What is the probability that a
person selected at random is
employed ?
(1) 11/40
(2) 17/40
(3) 21/40
(4) 29/40

In a Poisson distribution, if
frequency  corresponding  to

92 f
3 successes is 3 times frequency

corresponding to 4 sﬁccesses,
then standard deviation of the
distribution is :

Q) /2
@ 3
®3) V@ 3)

4) 1

. For a Normal distribution, which

of the following statements is
false ?

(i) Mean = Mode = Median

(2) Karl Pearson Co-efficient B, =0

(3) Karl Pearson Co-efficient Y9=0

(4) All odd order moments about
mean are zero.



114.

115.

116.

117.

T f5ug R F TWOr w1 ugwm aure
Tﬂ-‘-[%:

(1) n

(2) n/2

(3) n/3

(4) n/4

MR X, X,, ..., X, TIie 79 W E 3k
S, =X, + X, + ......

%,ag(-:fj;___.

(1) kn
@) n/k
3) k/n
4 k+n

W X WRehdl 99 SoF £ 36 THR
ware fe

f(x)>0,x=-1,0, 1

f(x) =0, x=-1, 0, 1 % 31faftew
I £(0) = % &, MEX2) =
1) 1/2
(2 1/3
(3) 1/4
4) 1/6
I T AgfRes WX, Wilrewdt p F @y
N(, 1) e 3R WiRal (= 1-p) &
1 N(1, 1) S T STETT HLT 2, A
Var X) =
(1) pq
(2) plq

(3) 1+pq

4. p-q

1165.

116.

| 117.

31

114.

The largest possible value of the
variance of a binomial variate is :

(1) n

(2) n/2
3) n/3
4) n/4

If X,, ). YR X be inte_ger-‘valued
variate and S_ = X, +X,+..

Sy
X; (k <n), then E [S—J =515 ,

1) kn
(2) n/k
3) k/n
4 k+n

Variate X has probability density
function f” such that

f(x) >0atx=-1,0, 1
f(x) = 0 elsewhere »
If £f(0) = %, then E(X2) =
1) 12
(2) 1/3
3) 1/4
@ 1/6

If a random variable X follows N(0, 1)
distribution with probability p and
N(@, 1) distribution with probability
q(= 1-p), then Var (X) =

(1) pq

@) plq

- (@) 1+pq

4 p—q



118.

119.

120.

121.

e §(t) T X w1 IR o 2, @
P FI TR

(1) ¢0)=0

@) o-t) = o(t)

@ o) <1 |

(4 6(t), t % wft aHT & fAY wrEE
Faa e |

‘T&am}@ﬁ3x+2y=263ﬁ

6x+y=31'§,?ﬁx3ﬂ'{ya§ml=lg-

Y T B

M +3

R Fe-wrm i = 0.8, Akt y &

e o = 2.5, S(x — %) (y —3) = 60

IME(x-0)2=90%, AT HT@NL:

1 4

@) 6

3 8

(4) 10

i asarsrm a7

(1) M r =032 @Y qurREY WH
X=Xay=yad@ &)

2 3 r=1+1% @ 3 =R

@R AU AR E |

3) Wby, <1%,@b,,>1

(4) JEEEW ORT H AR A
e T AFA BT |
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118.

119.

120.

121.

If ¢@) is the characteristic
function of the variate X then
which is not true :

(1) ¢ =0

(2) o(t) = d(t)

@) o) <1

(4) ¢(t) is uniformly continuous,
for all values of t

If two lines of regression are
3x + 2y = 26 and 6x + y = 31, then

co-efficient of correlation between
xandyis:

M +
@ —5
® -3

@ +;

—d

If co-efficient of correlation = 0.8,
standard deviation of y series = 2.5,

Z(x~%) (y-¥y) =60 and Z(x — %)% =

90, then the number of items is :
1) 4

(2) 6

3) 8

4) 10

Which of the following statements
is false ?
D Ifr-=

regression are given as X =X

0, then two lines of

andy=y.
(2) If r = £ 1, then both lines of
regression coincide.

3 If byx <1, then bxy >1

(4) Arithmetic mean of regression
co-efficients is less than the
co-efficient of correlation.



122. 3R ,F; (o, B, v ; ) W Afesniieia

123.

124.

W%’ ?h 2F1(—D, B; Ys 1) =
-8,
&+ B,
b -B),
®,
0 —B),
),

()N
4) ®),

STET Hehdl & I AT 7Y € |

D

@

3

oF; (1,1, 2 x) HTAE 8
(1) —xlog(l—x)

@ —7log(1-2)
3 (1-x)log(l-x)
@)~ loB( - )
n/2
e E = f(1 — K2 sin2 6)-12 4o
0
Tt s w1 ot el wamene @, ot |
SaIkEl
oF; (E’ 9

1) 2=E

1, K2] =

nE
@ <5
2E
@

@ 55

e T L —
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122,

123.

124.

If ,F, (o, B,
Hypergeometric
oF1(n, B;y; 1) =
G=B,
@+ By
(- B),

B
- B),

Ma
» G

where symbols have their usual
meaning.

Y ; x) is a

function, then

(1)
()

3

The value of ,F, (1, 1, 2; x) is
(1) —xlog(l —x)

@) -5 log(1-2)
3 (1) log ~2)

@ ~ o log1 -

If complete elliptic integral of the
2

second kind is E = f(l — K2 sin?

0
0)~Y2 46, then o (%. %,
1) 2=E

nE
@ 5

L)

® &

@ 5=



125.

126.

127,

128.

129,

1F1 (@, o; x) T 9H U 2
(1) erf(x)

(2) tan-l(x)

(3) e*

4) xlogx

afe P (x), nmwéﬁ%agqa%, @ n
& woft aFt % forg fee o @ e 9
T e

1 P(1)=1

@ P,1)= (1

B Py =P, (v)

4 P(0)=0

?TﬁPn(x), nmaimﬁﬁ:gagqa%, a
3P (x) + 2P4(x) =

(1) Py(x)

2) x

(3) 2

(4) bx3

1
[ @2 ax=
-1

1) nn+1)
2 n-1
3 n+1
4) nn-1)

= 3 3 e afom e R
@) Jp=-J,

@ 205=3,LJ,

@) Jy=xdy+J,
(4) Jg3+3d5+4J;=0

125.

126.

127,

128.

129.

The value of 1Fy (o, a; x) is equal to
(1) erf(x)

(2) tan~1(x)

(3 e*

4) xlogx

If P (x) be Legendre polynomial

of order n, then which of the
following is not true for all values
ofn?

1) P,@)=1

@ P =1

@) Py =C1)"P (v
(4) P,0=0

If P,(x) be the Legendre
polynomial of order n, then 3P,(x)
+ 2P4(x) =

(1) Py(x)

2 x

(8) 2

(4) 5x3

1
[ @2 ax=
8%

1) n(n+1)
@ n-1
(3) n+1
(4) n(n-1)

Which of the following results is
false ?

(1) Jy=-J,;

@ 2d5=4J,-J,

@) Jy=xdy+J,

(4) Jg+3Jy+4J;=0



130. Fa i P mr o 78 R 2

131.

132.

(1) 2J () =xJ, _;(x) - nd_(x)
(2) 2J (x) =nd (x) - xJ_, (%)
() Iy =—J,(x)

(@) 336 =9, — 3o

(1)
@)
3

By B Bl= ®

(4)

n+1
[* o]

f e* H (x) H (x) dx =

(1) \rn-20-n!

@ 239'
® Q

@ M

133. fr=r o @ e oo g R 7

(x) L (x)
<Df dx=3,,,
(2) Ln +1®)+(x—2n-1) L (x)-
n2 L,_,®=0
@) Ly@-nL, ) +nL, _,®=0

@ 2Lg()+ (1 -2 L) +nL, x)=0

TS SrE—— — T— — —— T —) S— | p— —— {i—

w
(]

130.

131.

132.

fod
o«
[°

Which of the following is not true ?
1) %I () =xJ,_,(x) - nd (%)

@) %J (@) =nd (x)-xJ_, @)

@) Jy) =—d, ()

@ Ty =3, -4

ooJ (x)

n
IffJn(x) dx=1, thenJ x

0 0

dx =

@ 5+1 n+1

f e H (x) H_(x) dx =

) \/' 28 . nl

2n n!

) 27
L
L

. Which of the following results is

wrong 2

& f -

2) Ln +1®+Ex-2n-1) L (x)-
n’L,_,(x)=0

(3) Ly@-nL,_,)+nL, ,@=0

@) 2Ly@ + (1~ Ly +nL,@ =0

m( )Ln(x)

dx = 8



134.

135.

136.

137.

138.

BT EEE TS e R 7
(1) Hy@x)=1

(2 H,(x)=2x

@) Hym)=42-2

(4) Hy(x) =623 - 122

AR gL (0) HIAAE :
Mo
@

3
@

= B =

n!

R ,F (o, B; x) = M,F,(B — a, B; —)
L AM=

1) 2

@

® 3

4) &

F(t) = t2 %1 SETdis! %9 2
1) 3
2 2
3 1
@ o

LY o, rfinad

1
-1—
(1) tan ap

(2) tan™! ;
(3) tan~lap

1 1
= 1=
(4) , tan P
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135.

136.

I 134. Which Hermite polynomial is

wrong ?

(1) Hyx)=1

(2) Hi(x)=2x

(3) Hy(x)=4x2-2

(4) Hy(x) =623 -12¢

The value of Laguerre polynomial
L 0)is:

(1 o
@ 1

n
31
(4) n!
If \Fi(a, B; x) = M,;F,( - o, B; —x),
then M =
1) #2
@
®
1) e*

137. The exponential order of F(t) = t2

138.

18

1) 3
2 2
@1
4 0

o

IfL{Szi:1 }—cot‘ p, then L{

1
SR
(1) tan ap

(2) tan™! 5

(3) tanlap
1 41
= =

(€)) 5 tan 5



139. L{(t- )2 Ht - 1)} =
e P
® 2;

e P

@ 2

(3 2p%e®
(4) 2p3e®

140. 3¢ L {Jo(t)} = (1 + p?)* &t J_(t)

n ITd %1 T 99 Ho &, a
1-LY @t} =

(1)

2+1

1
p?+1

o - -
? Vet +D
(8) =l

Vo2 +1)

)

t s
141. 3 L{f(t)} = F(p) 8, @ L{f £(x) dx} =
0

(1) F@+p
@ »F@)
® 5

4 F@) -p

142. afe L(Z‘\/%) =p32% AL {ﬁ}

(1) p

@ p
3 pt
(4) p™*
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140.

141.

142,

| 189. L{t - 1)2 H(t - 1)} =

e P
) 2537

(3) 2p2eP
(4) 2pdeP

If L Jo® = (1 + p?* where

J (t) is a Bessel function of order
n, then 1 - L{J,(t)} =
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