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1. Thevalue of the lim %(1 +2Y2 4 313 . 4 nl/n) s

n—-oo
(a) 2
(b) oo
(c)0
(d)1
2. Let p(x) be a continuous function such that general solution of the differential equation ng—

d : 1
2x(1+ x) d—z +px)y=0isy(x) = cix + Eczxezx where ¢4, c; are constants, then:

(@)px)=14+x

(b) p(x) =2 (1 +x)
(c) p(x) = x**
(d)yp(x) =x+2

3. The following LPP
Maximize 2x; + x, + 2x3 + 9x,
Subject to: x; + 2x, = 2
Xy — X3+ X4 = 3
X1,X2,X3,%X4 =0
has a:
(a) Degenerate solution
(b) Non-degenerate solution
(c) Bounded solution
(d) Unbounded solution

eZ
z2+9

4. Thevalue offﬁ‘ dzwhere C: |z| =2andz = x + iy, is:

(a)0

(b) 4mi
(c) 6mi
(d) 2mi

5. The moment of Inertia of a circular disc of radius a and mass M, about the dismeter of the disc, is:
(a) §Ma2
(b) %Maz
(c) iMa2
(d) %Maz
6. The equation of the plane passing through the point (—1,3,1) and perpendicular to the line 2x + 3y +
4z=53x+4y+5z=6is:
(@4x+y+2z—1=0
(b)x —2y+z+6=0
()x—2y+2z+5=0
dx+y+z—3=0

7. The value of V + A is”
(@)A/vV+V/A
(b) A/V? + V/A?
(c)A/V—=V/A
(d) A/V? —V/A?
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8.

10.

11.

12,

13.

14.

If the sphere x? + y% + z? = a’touches the plane Ix + my + nz = p, then:
(@) (I? + m? + n?) p? = a?

b)2+m?+n?=1

(c) (I? + m? + n?) p?/ a?

(d) 12 + m? + n? = p?

Consider the space S = {(x,y)| x,y € Q} € R?, where Q is the set of normal numbers. Then:
(a) S'is closed in R?

(b) S is connected in R?

(c) S€ is closed in R?

(d) S€ is connected in R?

Let f : Z[V2] - Z[V3] be a map defined by f(a + bv2) = a + bV3. In the following determine a correct
answer:

(a) f is neither a group homomorphism norm a ring homomorphism

(b) f is a ring homomorphism but not a group homomorphism

(c) f is a ring homomorphism

(d) f is a group homomorphism but not a ring homomorphism

The differential equation x? + :—; + x%x(x2 —p?)y = 0,p = 0 is known as:
(a) Bessel Equation

(b) Legendre Equation

(c) Euler Equation

(d) Lagrange Equation

The optimal assignment of the problem
a b c d

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

A WN R

is:

()1 »>a,2—->¢,3—->d,4—-b
(b)1 —>c¢c,2—-a,3—-b,4—~d
()1 =>d,2—>a3—->d,4—c
(d)1—->d,2—->c,3—>d,4—>a

The convex hull of the set given below: {(x,y) : x,y = 0,x,y < 1}is
(a) Entire positive quadrant

(b) x- axis X y-axis

(c) Right half plane

(d) [0,1] x [0, 1]

Consider the partial differential equation % + 3—: = x,x € R, t > 0 with initial condition u(x,0) = ¢(x),x €
R. Then:

(@ ulx,t) = p(x — 1)

(b) ulx,t) = p(x +t)

(culx,t) =¢p(x—1t) — (x — %) t

(d)ulx,t) = plx — ) +x+7

| IFAS (www.ifasonline.com) Contact: 9172266888 3
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15.

16.

17.

18.

19.

20.

21.

Value of the integral f01 fol_x e?/ N dx dy is:

(@) (e —1)
(b) (e +1)

(©5(—1)
(d)5(e+1)

Let y(t) be the solution of initial value problem % + % —2y=0,y(0) = b,% (0) = 2. For which values
of b, !Lrg y(t) = 0:

(@) -1

(b)O

(c)1

(d) There is no such value of b

A uniform rod of mass m and length 2a can turn freely about a fixed end. The least angular velocity with
which it must be started from the lowest position so that it may just make complete revolution is: (where g
in the acceleration due to gravity)

3a
(a) r

(b) J:—g

(c) |8

] =

(d)

3

Q

The solution of the integral equation fOtM du=1+tis:

Vi—u
1 .1/2
(a) T t1/2(6 + 3t)
=s)>
(b) 31n t (6 + 2¢t)
1/2
(c) = t+/<(3 + 61)

(d) -t H2(3 + 6t)

The number of elements of order 5 in the group Zq5 X Zs is:
(a) 16

(b) 24

(c)8

(d) 4

2

. . . . d .. Lo
Consider the differential equation d—t.f + y = cosec t by the method of variation of parameter, a solution is

computed of the form y(t) = f,(t) cost + f,(t) sint, where f4, f, are some functions, then:
(a) f(t) = tant
(b) fi(t) = et
(c) f1(t) = —t
d L) =¢3
The value of f01+i(x2 + iy) dz along the curve y = x? is:
(a) 2
5i+1
(b) B
(C) 5i—1
(d)5i + 1

6

| IFAS (www.ifasonline.com) Contact: 9172266888 4
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22.

23.

24,

25.

26.

27.

The evolute of the parabola y? = 4ax is:
(a) 27 ay? = 4(x — 2a)?
(b) 27 ay? = 4(x — 2a)?
(c) 4ay? = 27(x — 2a)®
(d) 4ay? = 27(x — 2a)?

The value of Fﬁ' z;i; where C: |z+ 2i|=1andz = x + iy, is:
(@) im/2

(b) =1 /2

(c) —im/2

(d) /2

The two balls of Billiards having same weight and velocities 6 cm/sec and -8cm/sec collide directly. If
coefficient of restitution is 0.8, then their final velocities will be:

21 23
(a) =and = cm/sec
5 5
22 11
(b) = and — cm/sec
5 5
-33 23
(c) —3 and e cm/sec

-1 23
(d) = and i cm/sec

Which of the following curve in R? is parametrized by its arc length?
(a) r(t) = (i i)

V2’2
(b)r(t) = (acost,asint),a € RT

() r(®) = (t,t%)
(d)r(t) = (acost,asint); a,b € R*

If f(x) = sing, g(x) = cos x and h(x) = tan x, then there exists at least one ¢ € (17/6,1/4) such that:
f'e) f@/4) f(m/6)

(@) |g(m/4)  g'(c) gm/6)|=0

f(r/6) g(m/4) h'(c)

f'(m/4) glm/6) f'(c)
h(m/4) g'(c) h(m/6)[=0
h'(c) g(m/6) glr/4)

h(m/6) g(m/4) h'(c)
()| &'Cc) glm/6) f'(c)|=0
h(m/4)  h'(c)  glm/4)

f'e)y fm/6) f(m/4)
g'(c) glm/6) glm/H)|=0
h'(¢c) h(m/6) h(m/4)

(b

—

(d

~—

The total number of surjective group homomorphism from the group Z,, to Zg
(a)8
(b) O
(c)2
(d)4

| IFAS (www.ifasonline.com) Contact: 9172266888 5
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28.

29.

30.

31.

32.

33.

If g;; are components of metric tensor and [k, ij] denotes Christoffel symbol of first kind then the value of
[k, ij] [i+ jk]is
( ) gkl

axJ
a.E]]k

(b) >+
agl] ag]k
(c) 5k gxk T oxt oxt
99ik
(d) 3.
The differential equation of a simple harmonic motion, given by x = A cos(wt + ¢), where A and ¢ are
constants, is:

(a)ﬁ—w x=0
(b) dt2 Z —wx=0
(C)F-l-w x=0

(d)—+wx—0

If the plane x + y + z = 5 intersects the coordinate axes at points 4, B, C respectively, then the area of the
triangle ABC is:

(a) %
(b) 25v3

(c) 25v2

(d) 25?

Let (Z,D) be a group. If the binary operation @ is defined by a @ b = a + b — 5 for all a,b € Z, then the
identity element of this group is:

(@)1

(b) O

(c) —

(d)5

l  LE.-2
il -1y 2 1
4 -4 4 2
3 -3 4 2

The rank of matrix 4, where 4 = is:
(a) 1
(b) 2
(c)4
(d)3

If x =2,y =3 and z = 1is a feasible solution of the following linear programming problem (LPP):
Max. x + 2y + 4z

Subjectto2x +y +4z =11

3x+y+5z=14

x,y,z=0

Then a basis feasible solution is:

(@x=2,y=0andz =
(b)x=2,y=0andz =

(c)x=%,y=0andz=

NVt ING [N o

(d)x=l, =0andz=
2y

| IFAS (www.ifasonline.com) Contact: 9172266888 6
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34.

35.

36.

37.

38.

39.

40.

41.

By using Lagrange’s Mean Value theorem the value of |cos b — cos a] is:

(@)< |b—al
(b)=1|b—al
(c) = [b? — a?|
(d)>|b—al

Solution of f(x) — fol(x + t)f(t)dt = %x _5is:

6
(@) f(x)=x+1

(b) f(x) =x—1

() f(x) =x

(d)f(x) =—x+1

The coplanar forces of magnitude 1, 2,3 /3 and 4 Newtons are acting on a particle. The angle between first
and second, second and third, third and fourth forces are 60°,90° and 150° respectively. The magnitude of
its resultant will be:

(a) 3 Newton

(b) v/2 Newton

(c) 2 Newton

(d) 1 Newton

o ot dy _ . _ h
The initial value problem == J1yl; ¥(0) = 0 has:

(a) Two solutions

(b) Unique solution

(c) Infinitely many solution
(d) No solution

Let f : R — R be a continuous map. Choose the correct statement.
(a) f is bounded

(b) £([0, 1]) is bounded

(c) f71([0, 1]) is an open subset of R

(d) The image of f is an open subset of R

Consider the set of points (0,0),(1,0),(1,2),(1,1) and (4,0). In expressing the boundary point as a
convex combination of the extreme points, the values of 4,, 4, and 43 are, respectively:

3 il 1
(@) A, = g,ﬂz = 5,13 .
(b) 2y =2,2; = 0,43 =
(©A =2,4,=0,4; =
3 1
(d) A, = Z./lz = Z./ls =

NIRr® IR —®]

The value of V — A is:
(@)ya/v

(b) AV

(c) —A/V

(d) —AV

In the journey from station A to station B, a train moves with uniform acceleration in first one fourth of its
journey and last one fourth part with uniform acceleration and in middle half part with constant velocity.
The average velocity of train is:

3 . .
(a) 5 X maximum velocity
1 . .
(b) 5 X maximum velocity
1 . .
(c) 3 X maximum velocity

3 . .
(d) 2 X maximum velocity

| IFAS (www.ifasonline.com) Contact: 9172266888 7
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42,

43,

44,

45.

46.

47.

48.

-5 —mw<t<o0
Letf(t):{s O<t<m

be a periodic function of period 2m. Then the value of the Fourier coefficient
ag is:

(a) 5m

(b) 1

(c)0

(d) 2m

Let y; and y;, be two linearly independent solutions of the differential equation td7 + + ty =0, then

the Wronskian W (y4, y,)(t) is (where c is a constant):
c
(a)
(b) ct
(c) ce
(d) cet

-t

The equation of the right circular cylinder whose guiding curve is the circle x* + y> +z2 -9 =0=x—y +
z—3is:

(@Q)x?+y?+z2+xy—yz—2zx—9=0

b)x2+y2+2z2 —xy—yz+zx—9 =10

(x?+y?+z2+xy—yz+zx—9=0

(d)x?2+y?+z2+xy+yz—2zx—9 =10

If u(t) is the map step function then the inverse Laplace transform of the function 2 _Z;
(a) L(t+5)3e2+Sy (¢ + 5)

(b) = t2e2E=Du(t — 5)

(C)é(t — 5)3e2tu(t)

(d) = (¢ — 5)%e2¢Su(t - 5)

For the following LP:

Maximize 3x + 4y

Subjecttox —y < -1

-x+y<0

x,y=0

Which one of the following is true:

(a) LPP and its dual both have no solution

(b) LPP and its dual both have solution

(c) LPP has a solution, but the dual does not
(d) The dual has a solution but the LP does not

The total number of ideals and maximal ideals of the ring Zg are:
(@)4,1
(b) 4,0
(c)1,4
(d)o,4

Which of the following surface can be treated as a surface of revolution about z:
(mﬁ+ﬁ+f=1

(b) — + == 1

(c) = + + =1

(d) y = 4-ax

| IFAS (www.ifasonline.com) Contact: 9172266888 8



http://www.ifasonline.com/

BHU MATHEMATICS 2019 IFAS

49.

50.

51.

52.

53.

54.

55.

Let T : Py[x

basess of P,
0 0
(a)

(b)

- R? be defined by T(p(x)) = (p(0),p(1)). Let S; = {1,x,x?} and S,{(1,0), (0,1)} be two
x] and R?, respectively. The matrix of T with respect to bases of S; to S is:

(c)

_ OO O Rl mRk
m R R R O

(d)

A particle describes the curve r? = a? cos 260 under a force to the pole. If the central acceleration is P, then:
(a) P o<
(b) P o<
(c) P o<

1

The n th divided difference of the function 1/x based at the points xg, x4, ..., X, is:

(=),
(a) X0Xq.Xp—1

(=g
(b) X0Xq1.Xn
1

X0X1..Xn
(=)

Xq1..Xn

(c)
(d)

x—1 _ y+2  z-3,
cos® sin® 0

The equation of the passes through x-axis and perpendicular to the line
(@) ysin@ + zcos8 =0

(b)z=0
(cy=0
(dy=1

If a particle moves in an ellipse of semi-major axis ‘a’ under a central force directed towards the focus of the
ellipse, then the velocity v at any point of the path is given by:

o7 =4 (=3

(b) v? = 2£ \

One of the extreme points of theset X = {(x,y) : x —y = 0,x < 5,x + 2y < 4} is:
(@@L
(b) (0,0)
(c) (1,2)
(d) (5,3)

The integral floo % dx converges iff:
@p>1
(b)p >0
(c)p <0
dp<1

| IFAS (www.ifasonline.com) Contact: 9172266888 9
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56.

57.

58.

59.

60.

61.

62.

The partial differential equation for the equation 2x = z—z + Z—z (where a and b are parameters) is:
(@) 2z =qgx +py

(b) z = gx + py

(c)z=gqy+px

(d) 2z =px+ qy

From a circular lamina whose radius is 7, a small circular lamina is cut such that its diameter is a radius of

the bigger lamina. The centre of the gravity of rest of the portion from the centre of the lamina will be:
(a) 7

2 2 2 2 2 2
The value of triple integral [[f \/1 - % - _ i—zdx dy dz over the ellipsoid z—z + Z—z + i—z SR

(a) m%abc?
mwab
(b) ==
(c) m?abc
(d) w2 =<
4

Which one of the following is not a subspace of M,,,,,(R)?
(a) W5 = {A € M,,.,,(R)| trace (4) = 0}

(b) W, = {A € Mnxn(R)l trace (A) = 0}
() Wy = {Ae Mnxn(R)l a;; = 0}
(d) W, = {Ae Mnxn(R)l At = A}

Let (X, d) be a metric space and A C X, then which of the following is not correct?
(@A c A

(b)A°NnB>=(AUB)°

(c)ASB=A°CB°

(d) A® is open

The Fourier Sine series of the function f(t) = t,0 < t < 2 in a half range if:
w 4= nmt
(@) Y=y — sm( )

2
o A(=1)n1 t
0 5 S0 (22)

(c) Z;.lo:l 4(-1)n1 cos (nnt)

nrm

(@5 S gin ()

n2m

An acceleration of a particle in t seconds moving in a straight line is (2t + 1) metre/sec2. If initial velocity is
4 metre/second, the velocity of particle after 2 seconds will be:

(a) 15 metre/sec.

(b) 10 metre/sec.

(c) 5 metre/sec.

(d) 7.5 metre/sec.

| IFAS (www.ifasonline.com) Contact: 9172266888 10
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e—Zt_e—3t

63. Thevalue of [~
(a) log. (%)
(b) log, 2

(c) log. ()
(d) log. 3

dtis:

64. The shortest distance between z-axis and thelinex +t+z+3=0=3x+y+2z+ 2is:
(a) 3V3
(b) 2/3
(c) 2v2
(d) 3v2

65. Which one of the following sets is a convex set:
(@) {Cey): x| =2yl <1}
(b) {(x, )+ x* +y -3 2,x,y 2 0}
{x,y): =x+y=3, x—y=3,x,y=>0}
(d) {(x,y) = x* +y? =43

66. Let x,(x) denote the function which is 1 if x€A(ASR) and 0 otherwise. If f(x)=

4176 Xjon/a1 (%), x = [0,1], then f(x):
(a) Is a continuous function on [0,1]

(b) Is not Riemann integrable on [0,1]

(c) Is not monotone function on [0,1]

(d) Is monotone function on [0,1]

67. A particle is thrown in vertical direction, the ratio of time by which particle will be at half of its maximum
height is:
(a)1: (3 +2v2)
(b)1:(24+2)
() 1:(2+2V2)
d)1:(4++3)

68. The group S3 X S3 has an element of order:
(a) 4
(b) 18
(c)9
(d) 6
X z

69. Ifu=——+ -+ ——then the value ofxa—u+ya—u+za—uis:
y+z  z+x  x+y ox ady 0z
(a)0

(b) log, u
(c) 2ulog, u
(d) ulog, u

70. For the following LPP
Maximize 3x4 + 5x,
Subject to: x1 + x5, < 4,
5x1 + 3x2 >8
X1,X2=>0
The reduced cost coefficients for optimal solution are:
(a) [0,4]

| IFAS (www.ifasonline.com) Contact: 9172266888 11
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71.

72.

73.

74.

75.

76.

77.

The formula of adj(T) of a linear operator T of a linear operator T on C? defined by T(a, ) = (ai +
2B, + B)is:

(@) T* (@, B) = 2a + B, —ai + B)

(b) T"(a, B) = (a + B, i + 28)

(© T"(a,B) = (—ai+ B, 2a + p)

(d)T*(a,B) = (—ai+ B, ai +2B)

a 0

Let R = M,,,(Z)bearingand S = {(0 a) ra€ Z} be a subset of R. Find the correct statement:

(a) S is neither a subring nor an ideal
(b) S is anideal but not a subring

(c) Sis a subring but an ideal

(d) Sisanideal

The smallest positive root of the equation x3 — 5x + 1 = 0 correct to 2 decimal place is:
(a) 0.25
(b) 0.29
(c)0.20
(d)0.30

Z

If the plane - = 0 cuts the cone xy + yz + zx = 0 in perpendicular lines, then:

(m—+ +—
(Ma+b+c—1
M o +—=1
(&a+b+c—0

(g}

+¥ 4
Tyt
0

The value of the integral fol log,Vx dxis:
(a) %loge 3T
(b) %loge 41
(c) %loge 21
(d) log, 4

The value of A™f(x;) is:
K
(a) Z ( 1) k'(n k)|ﬁ+k

(b) X o(—1)k ﬁfun—k

(c) Y=o~ )mf

() o (~D¥ s fimo

the locus of the point of point of intersection of three mutually perpendicular tangent planes to the surface
2x* —3y?+6z2 =1

(@) x2 +y% + 2% =
(b) x2 +y2 + 22 =
(c)x? +y% +22 =
(d)x?2 —y2 + 22 =

WINWIN W=

| IFAS (www.ifasonline.com) Contact: 9172266888 12
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78. Using the Vogel's approximations method, the minimum transportation cost for the following
transportation problem is:
Destination

6 |1 |9 (3 |70
11 |5 |2 |8 |55
10 |12 |4 |7 |90
85 35 50 45

Source

(a) 1060 Units
(b) 1016 Units
(c) 1100 Units
(d) 1160 Units

79. The Laplace transform of the function f(t) = tJ,, where J(t) is Bessel’s function is:
N

@) Gror
) Gz
() G
@) e

80. The value of Bessel’s function J_1 2 (x) and J4 > (x) are:

X nx .
(a) |=cosx |—=sinx
\’ 2 \l 2
(b) Psinx [Zcosx
\/ 2 \/ 2
,2 ! f 2
(c) |—sinx [—cosx
v X
[ 2 [ 2 .
(d) |—cosx |—sinx
X X

81. By changing the order of integration, the integration fol fj;_yf(x, y)dy dx can be expressed as:
@ 21 feoydedy + [7 27 fGoy)dx dy
) 2 [ fOcy)dxdy + f) 77 F G, y)dx dy
© f; [ Feydx dy + [2 275 fGoy)dx dy

@ [ [ feoydxdy + [2 77 F(x, y)dx dy

82. The dual of the following LPP:
Minimize ¢’ x
Subjectto Ax < b is:
(a) Maximize ATh
Subjectto A'A < cT
(b) Maximize ATh
Subjectto 1t4A > cT
(c) Maximize ATh
Subjectto A'A>cT,1 >0
(d) Maximize ATh
Subjectto A'A=cT,1 <0

| IFAS (www.ifasonline.com) Contact: 9172266888 13
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83. If the characteristic value of a 3 X 3 real matrix 4 are —1,1 and 0, then:
(a)A%> = A
(b)4A3 =0
(c)A% =1,
(d)A3 =4

84. Thelocus of the pole of a given straight line with respect to a system of confocal conic is:
(a) A circle
(b) Aline
(c) A pair of lines
(d) An ellipse

85. Which of the following statement is not correct?
(a) f(z) = z3 is analaytic for any point z
(b) f(z) = eZ is not analytic at any point z
(c) f (z) = sin Z is analyatic for any point z
(d) f(z) = Zis not analytic at any point z

86. If a line makes angles a, 8,, 8 respectively with the four diagonals of a cube then the value of sina +
sin?B + sin? y + sin? § is:
(a) 1
(b) 2/3
(c)4/3
(d) 8/3

87. Which of the following statement is not true?
) o 1\
(a) The series Yo ; (1 + ﬁ) is divergent
(b) The series Yo % is convergent

(c) The series Y%, 377~ (D"
n2

! © n .
(d) The series Y. revermil convergent

88. Which of the following surface is disconnected?
(@) x> +y?+z2=1
(b) z = x% + y?
(c)x?+y2—2z2=1
(d)x? —y? —2z%2 =1

3
(a) x5 + 5x* + 2x%2 — 125x + 121
(b) x> — 5x* + 125x — 121
(c) x> + 5x* — 2x% — 121
(d) x> — 5x* — 2x? + 125x — 121

. . By By dy e s 2 i
89. Aparticular solution of 5 + -5+ -2+ y =x° — 2x" +xis:

90. If the data points (4 30) and (6,132) satisfying the function y = f(x), then the value of f(5), using
Lagrange polynomial of degree 1, is:
(a) 80
(b) 81
(c) 75
(d) 70
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91.

92.

93.

94.

95.

96.

97.

Using Taylor’s approximation about x, = 0 for the function f(x) = e *(0 < x < 1), the minimum number
of terms of the approximation to find the result which has error less than 10719 is:

(@Qn=14

(b)n =10

(cgn=7

(dn=12

The direction cosines of theliney —x = 0 = z are:
(a) (1,0,0)
(b) (1,1,0)

©(50.3)
(5 50)

A homogenous triangular lamina whose sides are 3, 4 and 5 cm is suspended by a rope from the mid point of
longest side. That side will make an angle with the vertical equal to:

(a) cos™?! (%)
s (3
(c) sin™?t (119)
et ()

A cube function y = f(x) satisfies the following data f(0) = 1,f(1) = 4, f(3) = 40 and f(4) = 85, then
f'(2)is:

(a) 12

(b) 14

(c) 18

(d) 16

For LPP

Minimize (—2x1 — x; — 7x3 — 4x,)

Subjectto xq + x; + x3 + x4 = 26
X1,X2,X3,X4 =0

The optimal solution of the dual to above LPP is:

@) A=-7
(b) A = —
() =-2
(d)A=—-1

Which of the foIIowing convergent?

(@) Xn=s
(b) Xnzs
(c) Xn=s
(d) Xa=2

n(loge n)1/2

nlog, n(loge log, n)?
nlog,nloge loge n

nlog n

d
|fd—§
(a) 0.89
(b) 0.71
(c) 0.69
(d) 0.98

= ﬁ,y(O) = 1 then the Picard’s method the value of y(0.1) correct to 2 decimal place, is:
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98. The differential equation of the family of lines passing through the origin is:
(@) xdy —ydx =0
(b) x2dx + y?dy = 0
(c) xdy +ydx =0
(d) xdx +ydy =0

99. The condition for convergence of Iterative formula x;.1 = ¢(x;) in interval [a, b] is:
(@ lp() <1
(b) 1" ()| > 1
(@'l <1
(d) [p(0)| > 1

100. What is the minimum step size for f(x) = sinx in the interval [1,3] so that linear interpolation will be
correct to four decimal places:
(a)h <01
(b) h < 0.02
(c) h <0.08
(d) h < 0.05
Az A3
101. The sum of the series A — 7 + 3 is:
(a) hD
(b)A/V—A/V
(c) hA/V
(d) DA/V

102. A heavy uniform rod AB, of weight w, is filled with any hinge at A and on downward end at B, a horizontal
force F is applied. If in the state of equilibrium the rod makes an angle 60° with vertical, then the
magnitude of force F will be:

(a) ZV5
(b) V3
() v2
(d) =3

103. The Laplace transform of the Dirac delta function §(t — 3) is:

104. A train of M kilograms is ascending in slope of 1m in n sec. The velocity of train is v m/sec and its
acceleration is f m/sec’. The horse power of engine is:
(a) Mv(nf+g)

75ng
(b) Mv(nf+g)
(c)

ng
Mv(nf+g)
(d)

100ng
Mv(nf+g)

2ng
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105.

106.

107.

108.

109.

110.

Consider the equation Ax = b, where 4 = [; 310 1] and b = [ﬂ, which one of the following is a basic
solution?
0
(a) |1/ 2]
[1/2
o
(b) -1

(] 0
| — 1]

F 0
(d) 1/3]
2/3

If (r, 0) be the polar coordinates of the position of a particle moving along a plane curve at time t, then the
transverse component of its velocity at time ¢ is:

dé
(a) g
(b) f_td dé
CF &y

a6
(d)r—

The iterative function for finding the root of the equation cos(x) — xe* = 0 is:
(@) px) = %(COS(X) — xe*)

(b) p(x) = x + % (cos(x) + xe*)

(c) p(x) = x — % (cos(x) — xe*)

(d)p(x) = x + % (cos(x) — xe*)

1, x€[0,1]n
f(x) = {—1, x € [0, g] n](R(EDQ)
(a) f is R-intergrable on [0, 1] and folf(x)dx =-1
(b) f is R-intergrable on [0, 1]
(c) f is R-intergrable on [0, 1] and folf(x)dx =0
(d) f is R-intergrable on [0, 1] and folf(x)dx =1

then:

Let T : R? — R? be a linear transformation defined by T (x, y) = (x,0). The characteristic values of T are:
(a)o,1

(b) 0,—-1
(c)1,—1
(d)1,2

If f(x,y) = log, (cos2 (ex2)> + sin(x + y) then aiy%f(x, y) is:
(@) -sin(x + y)

(b) 0

(c) cos(x +y)

cos(exz)—l _
(@) ey~ COSC +2)

1+sin2
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111. Which one of the following is a correct statement?
(a) Dimension of C over Ris 1
(b) Basis of zero vector space is {0}
(c) Dimension of R over Q is not finite
(d) The empty set ¢ is not linearly independent

112. The dual of the LPP is:
Minimize x
Subjecttox <1
(@) Maximize (—A2)

Subjectto1 =1
A=>0

(b) Maximize A
Subjectto 1 =1
A<0

(c) Maximize A
Subjectto1 <1

(e) Maximize A
Subjecttod =1
A=>0

113. For a unique solution of the following system of linear equations, the value of A and u are:
(@)A=3,u=10
(b) A # 3, uis arbitrary
(c)A=#3,u=10
(d)A=+#3,u+10

114. A particle is thrown with the velocity v such that its range of horizontal plane is twice the maximum height
obtained. Its range will be: (where g is the acceleration due to gravity)

4v
(a) E

115. The orthogonal trajectories of the family of curve y = ax? is (a and c being constants):
x2 y2 B
(a) TZ + 72 =cC
(b)=+%=c
R
x ye
(C) 72 + Tz =cC
x y°
(d) ? + 7 =cC
116. If u(t) is the unit step function and &(t) is the Dirac delta function then the solution of the initial value
problem y" + 16y = §(t — 2),y(0) = 0,y'(0) = 0 is:
(a) i (sin4t) u(t — 2)
(b) 7 (sin4(t — 2)) u(t — 2)
(c) 7 (sin 4t) u(t)
(d) 7 (cos 4(t — 2)) u(t — 2)
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117. Find the polynomial of degree 2 such that f(0) = 1, f(1) = 3 and f(3) = 55 is:
(a)8x%2 + 6x —1
(b) 8x% —6x — 1
(c) 8x% —6x + 1
(d)8x% + 6x + 1

118. Which one of the following sets has no extreme point?
(@) {(x,y): x>0,y >0}
(b) {(x,y) : x* + y2 <1}
{x,y):x=a,aeR}
(d){(x,y) :x=0,0<y <z}

119. The values of P,,(1) and P,,(—1), where P, (x) is Legendra polynomial of degree n are:
(a) (=D™ 1
(b)1,—1
(c)—1,1
(d)1,(=D"

72 2
120. Consider the wave equation Tu_2u v e R, t > 0 with conditions u(x,0) = 0 and %(x, 0) = cos(x),x €

oz ox?’
R. Then:
(a) ulx, t) = sin(x — t) — sin(x + t)
(b) ulx, t) = cos(x) sin(t)
(c) ulx,t) = cos(x +t)
(d) ulx, t) = cos(t) sin(x)
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