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4. If the speed 1s everywhere sam.

1. If u, v and w are the components :
the streamlines are

of velocity along x-axis, y-axis and

z-axis, the equation of continuity .
in the form of incompressible fluid (A) circular
s (B) elliptic
Gu ov ow_, (C) parabolic
0x 0Oy o0z
JD) straight lines
Py, Py
B 52 dy? 622 5. The moment of inertia of a right
circular cylinder about its axis is
2 ” (where M is mass of the cylinder
(C) O_“=&+ ow and a is radius of the base)
ox? oy?  oz2
| (A) Ma?
(D) None of the above
(B) gMa"’
2. A sink is N0
E $HM M 2
(A) a source of negative strength =
S =
(B) a source of positive strength
(D) 2Maq?

(C) a point at which the fluid
continuously annihilates
\Jﬁi Both (A) and (C) 6. The whole pressure of a heavy
homqgeneous liquid on a plane
area 1s equal to

(A) the product of the area and

3. Strength of a source is
the pressure, at its centre of

(A) the total volume of flow per gravity

unit time

‘ (B) the sum of the area and th

(B) the total velocity of flow pressure, at its centre o(;'

across the surrounding gravity ’
(@] the total force acros .

source S the J9 ggw.}z;essure, at its centre of
(D) None of the above (D) None of the ab

ove
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7. A uniform beam of length 2a rests
in equilibrium against a smooth
vertical wall and upon a smooth
peg distant b from the wall. The
virtual work is in position of
equilibrium. The beam is inclined
to the wall at an angle

1/3
- b :
s (2]

8. If Tis the tension at any point P of

a common catenary, and T, that
at the lowest point A, then

(A) T2+72 -w?

(B) T+T0=W

) C) T-Ty=W
”y

.""_m"l\ JrBf Tz-Tg =w?

’ where W is the weight of the arc
B AP of the catenary.

9. The locus of points, such that

every force system is equivalent to

a single force and a couple whose

moment is parallel to the single
force, is

A

(B)

(€)

(D)

central axis
central point
central force
None of the above

10.

11.

The null hine is a line

(A)

JB)

(©)

about which the total force ,.
zero ‘

about which the moment
force system is zero

about which the moment of
force system is non-zero

(D) None of the above

A particle is moving in simple
harmonic motion and while
making an excursion from one
position of rest to the other, its
distances from the middle point
of its path at three consecutive
seconds are observed to be x,, X;,

“

x3. The time of complete
oscillation is
(A) z
cos™! Xy + X3
2x;
(B) :tc +X
-1 1 3
sin ( 2%, }
© 2: +X
- =3
cos ( 2%, )
\A)) .
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12. The set of all non-singular square
matrices of order n with real
elements 18

(A) an Abclian group with respect
o to multiplication of matrices

a group with respect to
@ Je) multiplication of matrices

(C) not a semigroup with respect
to multiplication of matrices

[

e

(D) None of the above

13. The set of fourth roots of unity

(A) does not form a group with
respect to addition

(B) forms an Abelian group with
respect to addition

LC‘} forms an Abelian group with
respect to multiplication

(D) forms a group with respect to
addition

14. Let G be a group of order 2p,
where p is prime, then G has a
normal subgroup of order

JA p
(B) 2p
() o

(D) 3p

15. Let G={l,-1,i,~i} be the multi-
plicative group and H ={l, -1 be
the subgroup of G, then

A H is not normal subgroup of G*
(B) H is not subset of G
(C) His the normal subgroup of G
(D) None of the above

16. Every quotient group of a cych‘«:‘
group is

_A) cyclic
(B) not cyclic

(C) sometimes cyclic and some-
times not cyclic

(D) None of the above

17. If f:G > G' is a homomorphism
of groups and e, e are the
identities of G and G’ respectively,
then

(A) fle)=e
B fle=¢
(C) fle)=1

(D) fle)=e
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putalions on n symbols
n

1’. ha\'(‘

A 12 cvenl Permutations

B I odd permutations

n

¢/ , €ven permutations and
O 2

N

odd permutations

(D) even permutations and

FIE)

odd permutations

Which of the following structures
is not a ring?

) B

+, )

(A) (@I,

B W,
(C) (R, +, )

(D) (G,

+ )

20. If the two spheres

x?+y?+ 22+ 2ux+ vy + 2wz +d =0
and
ey’ + 224 2ux + 'y + 2wz + d' =

cut orthogonally, then
(A) w'+w'+ww' =d+d
(B) uu'+w'+ww' =dd’

JQ) 2ud' + 20" + 2uw’ = d + d'

21.

D) 2uu'+2vv' + 2w’ = dd'

o

Applying mean value theorem 1o

the function f(x)=(x- 2)(x-3) in
the interval [1, 2], the value of c is

(A) 2
B) 3
€) 1

N W

If u=02+y2+2%) ), then

Pu d*u 6214 .
ox?  ay? 322
is equal to
A) 2 é" \,\"l"r
/ '\-\\
V\ ﬁ'\ N
f A.
(D) 0 \\’ » O
O
v -
If o)
2 y? 22
u=|x vy =z
1 1 1

then the value of 2u_+_<3_u_+@ 1s
ox 0y oz

equal to
] 0
B) 3
) 1
(D) 2
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27. A bag contains 6 red and 3 wy,,

24. The equation of the plane which
cutcs t?me paraboloid x? -2y% =3z balls. 4 bglls 1;re o?raml B a
" nic with centre (1, 2, 3) is one by one and not replace
m the o ’ The probability that they ;.

(A' X - 4;1 - 2z + 20 = 0 ﬂltemaﬁvely Of diﬁcrcnt 0010].11’5; e

(B) 2x -8y-3z+23=0

5
o
S x+8y-2+20=0 y 44

(D) 2x+8y-3z-23=0 5 3 4
(B) 8'4 "--‘r . 1"/}’
: . A 4. 9
25. From the regression equations %V A
8x-10y=-66 and 40x-18y=214, | (€) o K Y Y
the mean values of x and y series 21 L s X =i
are respectively /% -
(A) 15 and 15 V. %
B 18 and 12 ? & @
- \)

(C) 13 and 17 @&¥

28. A class consists of 80 students,
(D) 10 and 20 25 of them are girls and 55 boys,
10 of them are rich and remaining
poor, 20 of them are far

26. One ticket is drawn at random complexioned. The probability of
from a bag containing 30 tickets selecting a fair-complexioned rnch
numbered from 1 to 30. The girl is
probability that it is a multiple of ¢
3 | >+

or S5 is 5 N 9/ L P S:
a2 M 512 g X (8
A 15
5
4 B) 5==
e 256
(B) 15
11 >
—_— C) —
© 15 © 128

S s D) o

A ITMIY /MM i Ammmm oo B -
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many 1088€8 of a coin are

needed so (1at the probability of |

getting a /¢St one head is 0-875?

30. If a random variable X follows
Poisson distribution such that

PIX=1)=P(X=2), then the

standard deviation of the distri-

bution is
A) 2
B) V3

Je) |5
o) V7

31. The normal equations of the curve
y=a+ bx® are

(A) Zy=aZx+bix’ and

Ixy=alx+ bx?

(B) Ly=na+bix? and
zxly = aZx? + bEx?
ﬁl Ty =aZix? +bEx® and
Ixy = aLx+ bix®

(D) Ix=nZy+bixy and

Exzy = uzzZy2 + bIxy

32. The coefficient of correlation ;,

(A) the algebraic mean
regression coefficients

(By* the geometrical mean
regression coefficients

(C) the product of Tregression
coefficients

(D) the sum  of
coefficients

regression

33. The coefficient of range is
(A) always positive
(B) always negative

(C) always less than one

Jpr Both (A) and (C)

34. Inamoderately skewed distribution.
if mean =150, mode=140 and
standard deviation =45, then the
coefficient of skewness is

(A) 022
(B) 0-44

(C) 066

JRT 077
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central moments of

first four

- m;ismbulw" are 0, 25, 0-7 and
?2.50‘ The kurtosis is

(A) platykurtic
B mesokurtic
(C) Jeptokurtic
(D) None of the above

36. The value of the game, whose pay-

off matrix is
B
1 nm
1 [-3 -2 6
AIN|2 0 2
m| s -2 -4
- £
(A) -4 '
AB) 0
(€ -3
(D) 6

37. The solution to a transportation
problem with m rows (supplies) and
n columns (destinations) is feasible

?f the number of positive allocations
is

(A) m+n+1

(B) m+n

C) mxn
pr m+n-1

38. A game is said to be fair if

(A) both upper and lower valy..
of the game are same and ze,

(B) upper and lower values of th,

game are not equal

(C) upper value is. more than

lower value of the game

None of the above

(D)

»

The size of the pay-off matrix of a
game can be reduced by using the
principle of

(A) game inversion
(B) rotation reduction
(C) dominance

(D) game transpose

The _entering variable in the
aenmpvity analysis of objective
function coefficients is always a

(A) decision variable
(B) non-basic variable

(C) basic variable

JP) slack variable
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If there were 7t workers and n jobs,
there would be

‘l.

y n! solutions
B) (n-1l solutions
(C) (nY* solutions

(D) n solutions

42. For a salesman who has to visit n

cities, the number of ways of his
tour plan is

B8 n1

(B) (n+1)!

€) (n-1)

(D) n

For a maximization problem, the

objgctive function coefficient for an
artificial variable is

(A) +M
JB) -M
(C) zero

(D) Both (B) and (C)

If the dual has an unboung,

44,
solution, then the primal has

/m no feasible solution

(B) unbounded solution
7% [E
(C) feasible solution o)

i

(D) Both (A) and (C)

To ensure best marginal increase
in the objective function value,

resource value may be increased
whose shadow price is

comparatively

JM larger
\4{) smaller

(C) Neither (A) nor (B)

45.

(D) Both (A) and (B)

46. If we were to use opportunity cos!
value for an unused cell to tes
opportunity, it should be

(A) equal to zero
(B) most negative number

(C) most positive number

Jﬁ)ﬁ any value
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Cor @ z.(2, -5,3)e V4(R) is 50. Let U and V be the vector sp,
47. Th¢ ' ombination of vectors over the field Fand let Tis a |,
a hv‘l‘ 2, 93=(2,-4,-1) and transformation from Ulinto v, |,
@' 57). This is is finite dimensional, then
o (A) rank (T)-nullity (T) =dim ;
£ U 1€
p . (B) rank (T)+ dim (U) = nullity (|
R fals€
(Bl Jer rank (T) + nullity (T) = dim (1
(| Neither (A) nor (B) (D) Both (A) and (B)
(D) sometimes true and some-
times false
51. Let V be the vector space of 2xZ
matrices over R and let B = [(1) ﬂ,
48, The set Let T:V —» V be a linear transfor
mation defined by T(A)= AB-BA
S$=1{(10,0),(,1,0),(111),(0,1,0) then the dimension of kernel k o
' Tis
is
A) 1 B 2
A" not a basis set ©) 3 (D) 4
(B) a basis set
(C) Both (A) and (B) @ The characteristic polynomial o
the matrix
(D) None of the above
3 2 -1 1
EJ e A=|-1 2 _1
1 -1 2
If the mapping f :V,(R)— V,(R) is _
defined as f(x,y)=(x>,y"), then s
fis
(A) -23-6224+9)-4
y) linear
- 2 a
(B) non-linear B) 2°+60°+9%-4
(C) non-homogeneous (€) A%+62%+91+4 |
4
(D) None of the above |

J/I;n A3 +602-90+4 ‘

10
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[ s e characteristic value of
(R \
83. ible matrix A, then l_é—l is

?1111(‘1‘1:4;:‘;I,‘.“.[cristic vilns of
(A) A Eg;g
(B) ranspose of A EE
el adj A

(D) 24

4. The modulus of eigenvalues of an
orthogonal matrix is

A) O
JB -1
) 1
(D) 2 ¢
55. 1f flx,y)=x>+y’-3x-12y+20,
then f(x,y) has minima at |
/)“‘y
@) 1,-2 w3
JB (1, 2) m‘\»‘,"v"
© ,-2" -
(D) (0, 0)
Y
-
N
(A) O q \9’5\6
v
B) 1 .
©) 2 7

JPT Does not exist

N,
\\,,7

,{:'v‘"/ o

57. The function f(x)=sinx is
(A) not continuous on R
(B) not differentiable on R
\/(Q)" uniformly continuous on R

(D) not uniformly continuous on ;-

58. If f(x)=xsin(i—), x20, f(0)=0
then

(A) flx) is differentiable at x =0

\
flx) is not differentiable at
- x=0

(©) flx)

x=0

is not continuous at

(D) None of the above

59. The series 2(-—1)""—1— is
nP

(A) divergent for every value of ;

(B) convergent for every value of ;

(C) convergent for p>0

(D) divergent for p>0

60. The series {J(nB +1)_\/—;5} is
\/(A')/' convergent
(B) divergent
(C) conditionally convergent

(D) absolutely convergent
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i convergence of the
adiu® " .
~ The ™

61.

Z{ _la '
8 2"} is
et (1+in?)

F.,p"‘» er

(Al

2. The radius of convergence of the

zﬂ
power series Z{—T;} is
n
(A) O
B) 1

C) 2

R

63. If u=—;—log(x2+y2) is harmonic,

then its harmonic conjugate is

()

(B) cos™! (E) +c

X

[C) 12 -hyz +C

~ N
(D) sin“[é‘_)m v .
X o)
5 ot
/>
N ITLT fO Ive &,!)

z |

e . |
dzg thrc { |

64. The value of r}‘i’fzfml
is the circle |z|=2 with positiy.
orientation, 18

(A) nei ~
.\ [
I
n ALy
(B) e -l -
2‘ a}‘[\b
\}Ql/ 2nei N k”:\'
N AR
(D) nei o

inz
€

65. The value of %_‘"—232—53+§dz‘

where C is the circle | z|=1 with
positive orientation, 1s

A 3

s
C) =

(D) 2ni

66. In case of Newton-Raphsor
method, the roots are

A real

(B) complex
(C) Neither (A) nor (B)

(D) Both (A) and (B)

sa Teachingninja.in



67. Newton 's backward interpolation
) formula gIves the most appropriate
result

(A) in the beginning of the interval
‘_‘Bffin the last of the interval
(C) near the middle of the interval

(D) before the beginning of the

interval
57
E HHNM

In Simpson’s -}5 rule, the number
of subintervals is

(A) only 2
(B) more than 2
A
_AC) 2 or multiple of 2
(D) Both (A) and (B)
69. The common area to the circles

r=a and rz(ﬁ)acosﬂ is

(A) a?(n-1)
(B)

2a°(n-1)

(©)

/ua)’

a’(n+ 1)

“

13

70.

71.

72.

!

'
The partial differential equation b, ‘:
the elimination of a and b from
z=ax+by+ab is

(A) z=p°+q°
(B) z=px+qy
JQ{z=px+qy+pq
(D) z=pq
0z oz

where P=b; and q:;gg-

The complete integral of\

p2+q2=x+y iS b

(A) z=(x+aPl+(y-aP+b
(B) z:(x—a)2+(y+a)2+b
C) z=x+a)?+y-a)?+b

z=§(x+a)3/2 4%%(.1;—a)3/2 +b

(D)

where a and b are constants.

The particular integral of

2’z %z %z

- + =161 4

ax2 axay 6y2 og (x +2y)
is
(A)  2x? log (x +2y)
B) x? log (x + 2y)
(C)  xlog (x +2y)
D) —

X+ 2y
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‘l;b’

73. One rool of the equation

3 _8x 2 0 lies between
ob -
.b' &(A] 0 and 1 K% \ .,\‘o

Ly I
by o 1 and 2 v \
. 1“7 & ’\O
v y 2 and 3
‘ \
_\0 (D) 3 and 4

74. The value of A%(1- x)(1-2x)(1 - 4x)

18
- 48 .
N
B) 48 s
.(©) -8 @
(D) 24

75. T!-zxe unzit normal to the surface
x“ +4y -322-12=0 at the point
(3, 2, 1) is

A) 3i +8j-3k

¥

(B) 3i+j+k

i1

V82
(D) 3i+8j-3k

N2 DT /OCC IM_nna 101188~

76. Which relation is mnot true for
| common catenary?

(A) s=csiny
(B) y=csecy

(C) x=clog(secwy+ tany)

!
1

(D) y=c cosh | = ‘7

Wy

77. If the radial and transverse
velocities of a particle are always;
proportional to each other, the
path is

(A) an equiangular spiral
(B) elliptic

(C) a catenary

(D) a cycloid

78. Two spheres of radii n and r,

interscc.t each other orthogonally
The radius of the common circle i

M 2
' 5+ p

B) _ntn

“h
fi 2
rl +r2
i 2
©
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79. The angle between the pair of plancs
2x? - 6y -IQ:J+18yz+2xz+xy:D

is

(A) tan Il%]

B e (2]
(

80. The value of p, so that the plane
X +2y+3z = p touches the central
conicoid x? -2y2 +322-2,is

(A) 2
(B) S
) 4
(D) 1

81. The number of independent compo-
nents of a skew-symmetric tensor

Aj; in an n-dimensional space is

nn-1)

A 3

nin +1)
2

(B)
(C) nin-1)

(n +1)?

(D)

15

82.

84.

If Al is a tensor of
then the contracted tey E It )
will be a tensor of type Sor
(A) (0, 1)
(B) (1, 0)
c) (2, 1)

(D) (1, 2)

For a simple dynamica] S¥Ste
of .n degrees of freedom
Lagrangian L is a function of

|[|

(A) g quantities
(B) n quantities
(C) 2n quantities

(D) None of the above

Any simple dynamical systen
moves in accordance Wi
Lagrange’s equations of the form

=0

d( eT
A) -[ ] =

dt ac}, aqr
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85. The relation 4MONg operators A, | g8. The vector = yzi + xzj + xyk is
v and E 1s

‘ (A) solenoidal |
(A) E+A-1=VE I

vﬂﬂ) irrotational
B) E'=1+A=VA

(C) Both (A) and (B) b |
(C) A=E-1=VE ;
(D) rotational
D) E+1=A=VE |
% 89. The value of gf‘fi dS, where Sis “

the surface of the cube bounded
by planes x=0, x=1; y=0, ;
y=13 z=0, z=1 and

86. Let (@a,) be a Cauchy sequence in
@ metric space (X,p) and let (b,)
be any sequence in X such that 4
F=4xzi -y?j+yzk, is
p{an,bn]c,% V neN

then &3 "
B) 2 |
(A) (B,) is not a Cauchy sequence |
3
(B) (b,) is a Cﬂuchy sequence © 5 |
(C) (b,) is divergent sequence 5 |
(D) ) l
(D) None of the above
90. If
87. Ametricspaceia compast it i i ;2x2+y2+32 and F=x§+y}+z&
en

div (ur) in P
(A) totally bounded only (uF) in terms of u is

(A) 2y
(B) complete only
(B) 3y
12{ totally bounded and complete
(C)
(D) None of the above o
JB/] Su

NABEI/ICOC /I M_Anman 16 ta e
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91. The solution of 93. The solution of

Ay _gdy (2xlog x ~xy)dy + 2ydx = ¢
dx? -GT.\: + 9y = e3¢

is

: (A) ylogx+ y"E =c

(Ab U =0 + cyx)ed* 4 x2e%%

bl (B) Z2ylogx - y2 =C
b{(B‘, Y=(c +ng]€'3x + 2e%% 2
(C) 2y]0gx+—2=—=c
3x
(C) Y=l +cyx)ed* _.'%._

1 2
- — 1 =0
JDJ’leogx 5Y

‘H{D] y=(c +c, x)e 3% 4+ x2e%*

94. The solution of

92. The solution of 2 dy dy
, o0 (<2 )1+
,i Y xSty = Y| 1+ I
y]ogy;—‘;+x—logy=0' is
Eé:-:n; x+y

I

2A) xy=logy+c

1 | (B) logxy +- 1
JEJ/XIOgy=§(lngy]2+c X+y

1
ylagxy— =
X+y

(C) x*logy = —é—ﬂogy)2 te

(D) y=(logx)*+c (D) xy+ -

X+y

17
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y, "7 - o~
A
The golution of cos lx+y]dysc£r
95. £

15

o ‘ X+Y\_
$7 @ “’“( ) ¢
}% {*l (C) l-t+y]2+tanx=c
4 ",
\:"5{‘ (D) None of the above
>
\:rl
v 06. The value of ﬂxydxdy oven" the
region in the positive quadrant for
which x+ysl is
1
Al 15
1
;?/ B) ¢
~ o
© 18
V24
(D) 24

97. The value of [[[(x+y+z)dxdydz,

R
where R:0sx<1, l=y<2,
2<z<3,1s

9 3
A 3 (B) 5

S 7
© 3 D)

18

mlogx
9g. The integral X — 7 dx i

(A) divergent
(B) oscillatory

}Q}‘"‘convergcnt

(D) None of the above My
Z
ol
0 .3 o
99. The value of ID x%e™ dy -
\
Jrn ] ,
(A 5 \& \
Vs
JT—t -
B) 4 |
(C) x
D §- ¢
o) |

n-1
100. The value of I;{log (1)} dr is
X
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