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No. of Questions /Y%l & ¥&AT : 150

Time /6% : 2% Hours /9w Full Marks/quils : 450

Note/a1T: (1) Attempt as many questions as you can. Each question carries 3 marks. One
mark will be deducted for each incorrect answer. Zero mark will be awarded
for each unattempted question.
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{2} If more than one alternative answers seem to be approximate to the correct
answer, choose the closest one.

Ife uemitis Sefeds S TE I % fee w9 &, @ Feean @ s

1. If x =(1/3)2, then (27)%* is

(1) 3 (2) 9 3 1/9 4) 1/3

2. If 4x2? +56x+1+cis a perfect square, then ¢ equals

{1) © (2) 1 (3) 195 4) 256

(371) 1 (P.T.0.)
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(371)

If x>0, y>0, then ";’y ~Jxy is equal to

(1) x—-y {2) (x"'y)z 3) (x_y}
Vx +y 2 (Vx +fy)? 2(Vx +y)

A value of 1/1+sir1 2x equals

{1) sinx-cosx (2) sinx+cosx (3) sinx+tanx

The value of sec72°/csc 18° is

(1) tan18° (2) tan72° 3) 1

If q b, c are all different from 0 and

l+a 1 1
A=l 1 1+p 1
1 1 l+e

then the value of @' +b™ ! +¢ 7! is

(1) -1 (2) 1 @ 0

The order and degree of the differential equation

1/5 2
dx dx?

are respectively

(1) (2 3) 2) (52) 3) (21/5)

(x +y)?

(4 =2
(x - fy)?

(4) sinx-tanx

(4) o

(4} 2

(4) {12)
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11.

12.

13.
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The value of
rm dx
0  J1+tan® x
is
{1 © (2) 1 3) n/4 4 =

If [ x ] denotes the greatest integer less than or equal to x for x>0, then

L:{x]dx
is equal to
n{n+1} nin-1) n? 2
(1) — 5 {2) — 5 (3) B3 (4} n

the coefficient a of L and the
2 1-x

In the partial fraction decomposition of :
~X

coefficient b of are related by

1+x

(1} a+b=1 @) a-bh=2 3} a=b 4) a=-b

If a is the smallest positive value for which cosa=0, then sin{2a- x) is
{1) sinx (2) cosx (3) -sinx (4) -cosx
A section of the sphere by a plane in general is

{1} a line (2) a circle (3} a cone {4) a cylinder

The pair of planes represented by the equation ax? + by? +cz? +2 fyz +2gzx + 2hxy =0
are perpendicular to each other if

(1} a-b+c=0 (2) a+b-c=0 3) a-b-c=0 (4) a+b+c=0

3 (P.T.O)
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14.

15.

16.

17.

18.

19,

(371)

The conjugate of the complex number represented by i'(i? =-1} is

(1) i @) i (3) —i 4 o0

The intercepts which the plane ix + my+nz = p makes with the coordinate axes are

1) {i,E,EJ @) [E,ﬁ,ﬁ] @ (plpmpn) @) (Lmn)
p PP I mn

If f{x)=(1+x)", then the value of

f(0)+f'(0)+%+... A ()

nl
is
(1) n{n-1) (2) n(n+1) (3) 2" (@ 2771

The resultant of two forces of equal magnitude is equal to any one of the forces in
magnitude. Then the angle between these forces is equal to

(1) =/2 (2) =/3 3 0 (4) 2n/3

The pair of tangents drawn to a hyperbola from its centre are called
(1) conjugate diameters {2) diagonals

{3) asymptotes {4) diameters

The equation of the directrix to the conic

1=1+ecos9
"

is

{1) 1=rcosB {2) r=Isinb (3) r=Icos® (4} r=-~cos®
e
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23,

24,
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The general equation of the cone of second degree through the axes is
(1} ax+by+cz=0 (2) axy+byz+czx =0

3) ax?+by? +cz? =0 4) xyz =0
(3) ] 4 xy

The locus of the tangent lines drawn to a sphere and parallel to a given line is

(1) a sphere (2) a cone (3) an ellipsoid {4) a cylinder

The number of normals that can be drawn to a conicoid from a given point is

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

If

flx)= [ B

4]

dy

then f'(x) equals

(1) sinx (2) cosx (3) 3BX (4) S“;x
If
- - -
v=27+2 5.2k
ox Oy~ 0z
- -
then for a vector field V,curl V is
- - -
(1) v.v (2) VxV 3} 0 4) vV

If fis a scalar field of class C”, then curl (grad(f)) is
(1) vf 2) V3f (3) V3f @) vif

5 (P.T.0.)
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- - e i
26. If a, b, ¢ are three mutually perpendicular vectors of magnitude 2, 3, 5, then{a, b, ¢c]is

(1) 30 2) 10 3) O @ 1

- - 5 - - 3 > hd
27. If 1+2 j+k, i+a j+k,~i+3k are coplanar, then the value of a is

1) © 2) 1 3) 2 4} 3

- 2 - —» -3 = 2> 3
28. If{axb)xc=-2a+3b and a-b =5, then ax{bxc)=

- - - - - - - -
(1} -5¢-3b {2) 5c+3b 3) 5¢-3b (4) -5¢c+3b

29. If ¢(x, y =z} is a solution of Laplace equation, then
(1) Vé is both solenoidal and irrotational
(2) V¢ is irrotational only
(3} V¢ is neither solenoidal nor irrotational

(4) V¢ is solenoidal only

- - - -
30. If ¢ is any differentiable function of three variables x, y,z and r=x i +y j+zk, then

=
Vé-dr =
-
(1) O 2) ¢ @) Irl] @) dé
-2 - - -
31. The line r = a +3b is parallel to the plane r-n =5 if
- > - = - > - -
(1) b-n=0 2) a-n=0 3) b:n=1 4) a-b=0

(371) 6



10P/204/1

- - —>
32. The unit normal to the surface ¢ (x,y, z) at (g b, ¢) is 2abc i +a%c j+a’bk and the
maximum value of the directional derivative is 2, then

(1) ¢({x y 2)=x?yz? +k 2 ¢(x y 2)=2x3yz+k

3) ¢(x, y 2)=2xyz+k 4) ¢{x,yz)=x+yz+k

—’
33. If a is a constant vector, then
- > - Lo -
{1) curl(rxa}=2a and div(rxa)={al
- -3 - Los >
(2) curl{rxa)=-2a and div(rxa)=1

{(3) curl{rxa)=-—2a and div(rxa}=0

- = - > = - =
{4) curl(rxa)=2a and divirxa)=r-a

_)
34. Let S be a closed surface, V is the volume enclosed by S and n is the unit surface

normal, then
INEREES

(1) 3V (2) V (3) 2V 4) 0

- - — - —»
35. If F is a smooth function and r=xi+y j+zk, then

- - > -

(1) F,V, r are mutually perpendicular (2) F,V, r are co-planar
- - - -

3) [F,V, r]=1 (4) [F,V,r]:—l

(371) 7 (P.T.0,)
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37.

38,

39.

40,

41.
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The equation of the plane which is the rotation by an angle 45° of the plane 3x+4z=0
about its line of intersection with y=0 is

(1) 3x+7y+4z=0 (2) 3x-Ty+4z=0 (3) 3x+y+4z=0 (4) 3x+5y+42=0

The line

x-5_y-4_z-1
i m n

is parallel to the plane Sx+4y+z=0 if

(1) Sl+4m+n=0 (2) 2+2.1 @ 3-2_.1 )
' I m n I m n

~[tn
..|_
3|+
]
A e

The number of straight lines perpendicular to both the skew-lines is

(1) zero {2) exactly two (3) more than two {4) only one

The equation of the cone with semivertical angle o and whose vertex is origin and the
axis being x axis is

(1) x2 ={y2 +z2)sin? « 2 x2 =(y?+z%tan’a

3) y?+22 =x*tan’« 4 y2 +x%2 =z%tan%a

If the sums of the squares of the opposite sides of a tetrahedron are equal, then itsg
opposite sides are

{1) parallel 2) at angles% (3) perpendicular (4} at angles%

5 3 4
If one of the eigenvalues of A = (3 SJ is equal to the eigenvalue of B = [2 2} then thd
a

possible values of q are

(1) 4-7/2 (2} 6-3 (3) -1,-4 4) 12
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The sum of the cigenvalues of the matrix [3
X

] for negative real values of x is
(1) 2 2 5 3) -3 4) -1

If the rank of the matrix

1 2 -1
2 a 6
0 0 -8

is 2, then the value of a is

(1 -1 (2) -6 (3) 4 @) 0

The solutions of

x+a b c
a b+x ¢ |=0
a b x+c
are
(1) 0, (a+b+c) (2) 0, -{a+b+c) 3) abc 4) ~a ~b,—-¢

The system of equation x +2y +A =6, 2x +y +2z =6, x +y +2z =5 has no solution when A
is equal to

(1) 1 (2 1/2 (3) -1/2 (4) -3/2

The solution of the differential equation y dx +{x +x%y) dy =0 1s

{1) . +logy=c (2) -y-+logy=c (3) L +log xy=c (4) —i+logy=c
x x Xy Xy

9 (P.T.0.)
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48,

49,

50.

51,

52.
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The total area of the astroid x2/3 +y2/3 =a?/? is

(1) 3r/8 2) 3rna?/8 (3) 3na?/2 4) 4na?

The volume in cubic units generated when the plane region bounded by
x =0, y=0, x+y =z is rotated about the axis is

(1) 8 /4 (2) 16n/2 3) /3 (4) 2r/3

The problem of maximizing z =6x +5y subject to constraints 2x+y <2, 5x+3y 220,
x20, y20 has

(1) exactly one solution (2) infinitely many solutions

{3) no solutions {4) only finitely many solutions

A particle moves along a line so that its acceleration equals twice the cube of its

2
velocity. Then the value of ﬂ is
ds?

(1 4 @ 2 @) -4 (4} -2

The maximum area of a rectangle that can be inscribed in the ellipse
2 2

;—2+-z—:1
is
(1) 2ab @) 2vab (3) ab (4) a®b?
Ifz=e"3+ya, then
is
(1) 3z (2) 3zlogz (3) 3logz (4) 3082
10
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53. Ifw=1is a cube root of unity, then
1 1 N 1
1+20 l+o0 2+0

is

(11 2 -1 (B) o 4 O

54. The equation of the hyperbola through (2, 4) with x =1 and y =-1 as asymptotes is

(1) xy=12 2) xy+x-y=11
3) xy~x+y=12 4 (x-1}(y+1)=12

55. The integrating factor of
Y

@log X +==sin2x
dx x

is
(1) log2x (2) log x {3) sin2x (4) logcos2x
56. The area enclosed by the curves y? =4ax and x2 =4by is

(1) 16ab (2) 16ab/3 (3) 8ab (4) 8ab/3

57. The area cut off from the parabola y2 =4ax by the line y=mx is
(1) 8a%/3m3 (2) 8a%/3m? (3) 16a?/3m3 (4) 16a%/3m?

58. The volume generated by rotating the region bounded by y =x, x =0,y =1 about the
X-axis is

(1} = 2) 2n (3) 3n/2 4) 21/3

(371) 11 (P.T.0.)
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60.
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62.

63.

64.
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The particular integral of (D? +4)y =cos 2x is

X sin 2x X cos 2x sin 4x sin 2x
(1) — 2) —— {3) {4)
4 4 2 4

If A=cos?6 +sin*0, then for all real &

(1) 1<A<2 (2) 3<as<1 (3) 3<As<2 (4) 0<A<?

A ball is dropped from a height of 200 m. After each rebound it attains 1/5th of its
height from which it falls. The total distance travelled by the ball before it comes to rest
is

(1) 350 m (2) 300 m (3) 400 m (4) 600 m

The length of the tangent from (q 0) to the circle x?+y?=d?is

(1) O (2) a @) 1 (4) 1/a

1/x

The minimum value of x/* (x>0} is

(1) 1 {2) ‘\/5 (3) T[lht {4) elfe

If
2 . . 2=n
o =cos=— +isin ==
n n

for an even positive integer n, then the value of (1+a){1+a?)-- (1+a™ Yy is

(1) © (2 -1 @1 @) n

12
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65. If x3+ax?+bx+c=0 and x3 +px2 +gx +r =0 have two non-zere roots in common,
then the non-commeon roots o, B of these equations satisfy

(1) ra=cf (2} r+o=c+p (3) po=qB (4) p+oa=g+p

66. In the binomial expansion of

10
\/E;,i
3 2x?

the term independent of x is

{1) 7/10 (2) 10/7 (3) 4/5 (4) 5/4

67. The Laplace transform of the function

(3-x)e*/3
8
at s is
1 5 9 1 3 s 4 s
@) 1+3s @) s(s+3)? @ (1+3s)? @ (3+s)?
68. If the Laplace transform of f(x) is 5 3 , then f{x)=
8 +45+6
(1) ie“z" sin (x+/2) (2) —Sne“z"cos(xﬁ)
V2 V2
(3) %e2xsin(xﬁ) @) —Jl_g—e‘zxsin(xﬁ)

(371) 13 (P.T.0.)
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70.

71.

72.

73.
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The solution of the differential equation

40 . 0.040 =3.2¢00%
at

with initial condition Q (0)=0 is

(1} 3.2¢700% (2) 3.2te”00% (3) 3.2t290% (4) 3.2t 0%

If z=ilog (3-+/5), then sinz=

5J5 -8 @) 5«/*5}10 a) 5«/5.—9 @) 5J§T10

(1) -
Of 9i 8i 8i

If

[n) .. (n)
x, =cos| — |-isin| —
2r 2r

then the value of x;x, -+ o is

(1) -1 (2) V-1 (3) 1 (4) V2

A force of 50 kg is required to pull a block of wood weighing 150 kg on a rough
horizontal surface. The coefficient of friction is

1 (2) 5 @ 3 4 %

The centre of gravity G of three particles of equal mass placed at the three vertices of a
right-angled isosceles triangle right angled at A whose hypotenuse is equal to 10 units
is on the median through A such that AG is

(1 3 @ 4 @ 4 @ 1

14
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If a particle is projected with a velocity 98 m/s making an angle 45° with the
horizontal, its time of flight is given by

10
= 2) 1042 3) 2042 4) 10
(1)J§ (2) (3) 2042 (4)

In the indirect impact of collision of perfectly elastic spheres, after collision their
velocities are

{1) kept constant ({2} interchanged (3) doubled {(4) reduced to zero
A geostationary satellite is orbiting the earth at a height of 6R above the surface of the

earth, where R is the radius of the earth. The time period of another satellite at a height
of 2.5R from the surface of the earth is

(1) 6+2 hours (2) 10 hours (3} 8 hours (@) 443 hours
Imagine a light planet revolving round a very massive star in a circular orbit of radius R

with a period of revolution 7. If the gravitational force of attraction between the planet
and star is proportional to R3/2, then

(1} T2 is proportional to R3 (2) T2 is proportional to R7/?

{(3) T2 is proportional to R%/2 @) T? is proportional to R7/*

A boat which has a speed of 5 kin/hr in still water crosses a river of width 1 km along
the shortest possible path in 15 minutes. The velocity of river water is

(1) 1 km/hr {2) V41 km/hr  (3) 3 km/hr (4) 4 km/hr

A shell is fired from a canon with a velocity V at an angle 6 with the horizontal
direction. At the highest point in its path it explodes into two pieces of equal masses.
One of the pieces retraces its path to the canon. The speed of the other piece
immediately after the explosion is

{1) 3V cos® (2) 2V cos® (3} Vcost {4) 4V cos®

15 (P.T.0.)
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82‘

83.

84,
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A thin circular ring of mass M and radius R is rotating ahcout its axes with an angular
speed w. Two particles having mass m each are now attached at diametrically opposite
points. The angular speed of the ring will become

oM 2) o M +2m) (3) aM 4) o(M +m)

1
(1) M+m M M+2m M

A force F acts tangentially at the highest point of a sphere of mass M kept on a rough
horizontal plane. If the sphere rolls without slipping, the linear acceleration of the
centre of mass of the sphere will be

1) o @ 2= @ = @) —
5M ™

A tuning fork of frequency 512 Hz is vibrated with a sonometer wire and 6 beats per sec
are heard. The beat frequency reduces if the tension in the string of sonometer is
slightly increased. The original frequency of vibration of sonometer is

(1) 518 (2) 506 @) 524 (4) 500

Newton’s first law of motion is not valid

(1} in the inertial frame of reference

(2) in a frame moving with uniform velocity
{3} in a stationary frame

{4) in a noninertial frame of reference

For the sharpness of resonance the quality factor Q of the resonant circuit should be

(1) low {2) high (3) zero {4) of any value

16
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Indicate the false statement about series resonant LCR circuit
(1) At resonance the impedance of the circuit is minimum

(2) Series resonant circuit is called acceptor

(3) This circuit exhibits current magnification

(4} At resonance the power factor is unity

The equation

d_2y +u @ +25y =0

dt*  dt
represents
(1) damped oscillatory motion (2) deadbeat nonoscillatory motion
{3) critically damped motion {4) undamped oscillatory motion

A tuning fork of frequency 340 is allowed to vibrate just above a 120 cm high tube.
Water is being filled slowly in the tube. What minimum height of water will be
necessary for resonance (speed of sound in air 340 m/sec)?

{1) 25 em (2) 75 cm (3) 50 cm (4) 45 cm

A machine gun is mounted on a car on a horizontal frictionless surface. The mass of
the system (car + gun) at a particular instant is 200 kg. At that same instant the gun is
firing bullets of mass 10 gm each at the rate 10 bullets per sec with relative velocity of
200 metres per sec with respect to car. What is the acceleration of the car?

{1) 025 metre/sec? 2y 02 metre/sec2

(3) 0-50 metre/sec? (4) 04 metre/sec?

17 (P.T.0.)
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93.
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A mass M is moving with a constant velocity parallel to the x-axis. Its angular
momentum with respect to the origin

(1) is zero (2) remains constant

(3} goes on increasing (4) goes on decreasing

A cage with a parrot setting in it is suspended from a spring balance. The parrot starts
flying. The reading of the spring will

{1) increase {2) decrease

{3) not change (4) depend on direction of flight

A pendulum is hanging from the ceiling of a car moving with an acceleration qy with
respect to horizontal road. The angle made by the string with the vertical will be

(1) zero (2) cos Hay/g) (3) sin™Nay/g) (4) tan '{ay/g)

A solid cylinder of mass M and radius R is rolling down on an inclined plane without
slipping, If the height of the point on the inclined plane from where the cylinder starts
rolling is h from the beottom, then the speed of the centre of mass of the cylinder when
the cylinder reaches the bottom is

(1) 2gh (2) J2gh (3) 2gh (4) Jgh

A uniform disk of radius R and mass M is mounted on an axle supported in fixed
frictionless bearings. A light cord is wrapped around the rim of the disk and a body of
mass m is hanged from the cord, then the angular acceleration of the disk will be

o w0 R e (s
+2m /) R M+2m/R m+2M )R M+2m /R

18
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Two blocks A and B of masses m, and mpg coupled by a spring are resting on a
horizontal frictionless table. If the blocks are pulled apart stretching the spring and
then released. The ratio of the kinetic energy of blocks k,/ kg at any instant of time
will be

(1) my/mpg (2) mpg/mgu () muy/(my+mpg) (4) mg/(m, +mp)

A particle of mass m is moving in a vertical circle of radius R inside a track. There is no
friction. When m is at its lowest position its speed is vy. What is the minimum value of
vg for which m will go completely around the circle without leaving contact with the
track?

(1) JgR (2) 3gR 3) 5gR (4) JagR

P-type semiconductor is formed by doping Si or Ge with
{1} boron and indium (2) phosphorus and arsenic

(8) aluminium and cobalt (4) boron and selenium

On reverse biasing a P-N junction diode

(1) potential barrier increases but depletion width decreases

{2} potential barrier decreases but the depletion width increases

(3] Both the depletion width and potential barrier decrease

(4) Both the depletion width and potential barrier increase

A full-wave rectifier uses diodes with forward resistance of each diode being 200 chms.

The rectifier supplies current to a load resistance of 1000 ohms and is operated by a
36-0-36 center tap transformer. The output DC voltage is

(1) 18 V (2) 27V 3) 36V 4 72V

19 (P.T.O.
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A transistor having a =0-975 and a reverse saturation current I~y =10 pAis operated
in CE configuration. If the base current is 250 pA, then the collector current is

(1} 10-15 mA (2) 975 mA (3) 1164 mA (4) 856 mA

As compared with CC and CB amplifiers CE amplifier is more used because
(1) its voltage gain is higher

(2) its current gain is higher

(3) its current gain as well as voltage gain are higher

(4) it is easier to design

In the frequency response of a CE amplifier the upper cutoff is obtained due to the
(1) blocking capacitance (2) bypass capacitance

(3) coupling capacitance {4) junction capacitance

When a large load current flows in a capacitor filter system, then
(1) ripple factor increases but percentage regulation improves

{2} ripple factor increases and percentage regulation becomes poor
(3} ripple factor decreases but percentage regulation improves

(4} ripple factor decreases and percentage regulation becomes poor

The displacement current is necessary in order to apply the Ampere’s law for magnetic
field due to

(1} change of polarization with time
(2) change of electric field with time
{3} magnetization currents in magnetic materials

(4) material medium in motion
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104. Which one of the following is not a correct boundary condition?
(1) Tangential component of ;35 is continuous at the interface
{2) Tangential component of It} is continuous at the interface
(3) Norma! component of § is continuous at the interface

-
(4) Normal component of D is continuous at the interface

105. Which one of the following is not a Maxwell’s equation?

-»> —3 - —
(1) $D-dS =q (2) §B- dl =uol

-5 —> F! - — - — a - —>
3} ¢H-dl =I+=— |D.dS 4 E-dl =-— |B-dS
@ § += @ § =1

106. For plane electromagnetic waves in vacuum, which of the following statements is not
true?

{1) These are transverse in nature
{2) Electric and magnetic field waves are in phase
(3) Electric and magnetic field waves are not in phase

- -
(4) E xH points in the direction of propagation

107. The intrinsic impedance of a dielectric magnetic medium specified by ¢ and p is

1 u g
(1) T (2) Jpe (3) \/; (4) \[;

108. Poynting vector denotes
(1) power density entering or leaving a given volume
{2) electromagnetic energy density in a given volume
(3) electric field energy density in a given volume

{4) magnetic field energy density in a given volume

(371) 21 (P.T.0.)
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109,

110.

111.

112,

113.

(371)

Electric and magnetic field vectors in a conducting media propagate
(1) without any phase difference

(2) E and ,_E; fields are attenuated

(3) TE) and § fields travel with different speeds

- -
(4) E and B fields are transverse in nature

Skin depth for electromagnetic waves in a conductor
(1} increases with frequency (2) decreases with frequency

(3} is independent of frequency (4) increases with conductivity

Which of the following media can be considered to be a conductor at 8 MHz ?

(1) Soil with £ =15e4, 6 =1072 (Qm)™!

(2) Germanium with &€ =16e4,6 =0-1{Qm)™!

{(3) Seawater with ¢ =804, 0 =25 (Qm)!

(4) Wood with ¢ =24, ¢ =107° (Qm)™?

A plane electromagnetic wave is incident from air to glass. Which of the following
statements is not true for incident, reflected and transmitted waves?

(1) All waves lie in same plane {2} All waves have same frequency

{3) All waves have same wavelength {4) All waves have different amplitudes

_._)
A plane polarized electromagnetic wave with its E vector parallel to the plane of

incidence is incident from air to glass. If it is found that 8; +6, = %, where 9; is angle of

incidence and 8, is the angle of transmission, then

(1) the reflected wave will be in a direction perpendicular to transmitted wave

{2) there will not be any reflected wave

{3) the reflected wave will be plane polarized with E vector normal to plane of incidence

{4) the reflected wave will be in the direction of incident wave
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119.
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A piece of coaxial cable has a 75 Q) characteristic impedance and a nominal capacitance
of 40 pF/m. What is the inductance per metre?

(1) 0-125 pH (2) 0625 uH (3) 0225 pH 4y 0325 uH

Indicate the false statement. The VSWR on a transmission line is infinity. The line is
terminated in

(1) short circuit (2) complex impedance

(3} open circuit (4) a pure reactance

If we pour some drops of water between the plate and lens in Newton’s ring experiment,
then the rings

(1) will increase in diameter (2) will decrease in diameter

{3} will become elliptical (4) will disappear

If mirror M, in Michelson interferometer is moved through 0-233 mm, 792 fringes are
counted. The wavelength of the light is

(1) 7000 A (2) 6560 A (3) 5880 A (4) 5330 A

A single slit is illuminated by light whose wavelengths are &, and A, so chosen that the

first diffraction minima of A, coincide with the second diffraction minima of &,. The
relationship between the two wavelengths is

(1} Ay =204 (2) Ay, =24, (3} A, =4y (4) Ay =3,

If « is equal to half of the phase difference between rays diffracted from the top and
bottom of the single slit, then the values of o at which intensity maxima for single-slit
diffraction are obtained are given by

(1} sina =a (2) tana = {3} cota =a 4) sin?a=a
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120.

121.

122.

123.

124.

(371)

Two polarizing sheets have their polarizing directions parallel so that the intensity I, of
the transmitted light is maximum. Through what angle must either sheet be turned if
the intensity is to drop by one-half ?

(1) +60° (2) +90° (3) *45° (4) +30°

If we use the right-handed coordinate system, then what state of polarization is
represented by these sets of equations as seen facing the source?

E, = E sin (kz - ot)
E, =E cos (kz -ot)

(1) Circular counterclockwise (2) Circular clockwise

(3) Eliptical counterclockwise {4) Elliptical clockwise

A circularly polarized light can be distinguished from unpolarized light by passing it
through a

(1) polarizing sheet {2) half-wave plate

(3) quarter-wave plate (4} Nicol prism

A quartz quarter-wave plate is to be used with sodium light (A =5890 A). What must be
thickness (m, =1-553 and ng =1-544}?

(1) 016 mm (2) ‘032 mm (3) ‘008 mm (4) ‘024 mm

Indicate the false statement about the conclusions from Michelson-Morley experiment
{1} Hypothetical ether does not exist

{2} All motions are relative to a universal frame of reference

(3) The speed of light is same for all observers

(4) All motions are relative to a specified frame of reference
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X-rays of wavelength 10 pm are scattered from a target. If the value of the constant
h/mC =2-425 pm, then the maximum wavelength present in the scattered X-rays will
be

(1} 102 pm (2} 12-425 pm {31 1485 pm 4y 1725 pm

10 gm of water at 0 °C is heated and transformed to 10 gm steam at 100 °C. If the

latent heat of vaporization at 100 °C is 538 cal/gm, then the change in entropy is

(1) 1444 cal/°K (2) 1754 cal/°K (3) 456 cal/°K  (4) 1472 cal/°K

Which one of the following is not the correct Maxwell’s thermodynamical equation?

(éS) _(¢P a8\ _(av
M LaVL (aTJv @ (aPJT (ar)p
oTY _ (2P oy _(ov
©) (e_f]s“ (aS)V ) (3}’]3 [as]p

The change in the boiling point of water when the pressure is increased by 10° dynes/
cm?, on assuming normal boiling point 100 °C, specific volume of steam 1677 c.c./gm
and latent heat of vaporization of water 540 cal/gm, will be about

(1} 28 °C (2) 12 °C (3) 15 °C (4) 40 °C

S-T diagrams can be plotted for

{1) irreversible processes only

{2) reversible processes only

(3) Both for reversible and irreversible processes

(4) throttling processes only
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130.

131.

132.

133.

134.

(371

A solid sphere of copper cools at the rate of 2-8 °C/minute when its temperature is
127 °C. At what rate a solid sphere of copper of twice its radius and having
temperature 127 °C will cool if in both cases the surroundings are maintained at
27 °C?

{1) 07 °C/min {2) 56 °C/min (3) 14 °C/min (4) 2:8 °C/min
The wavelength associated for a beam of electrons whose kinetic energy is 100 eV is

(Given that the mass of electron =9-1x1073! kg, charge of electron 1-6x107'% coulomb
and Planck’s constant h =6-6x1073* joules-sec)

(1) 1-8 A (2) 24 A (3) 36 A 4 12A

A light of wavelength 2000 A falls on an aluminium surface. In aluminium 42 eV
energy is required to remove an electron. The kinetic energy of the fastest emitted
photoelectron is

(1) 1eV (2) 2 eV (3) 3 eV 4) 4 ev

Indicate the false statetment about the Nicol prism
(1) It is used as a polarizer
(2) It is used as an analyser

{3) Canada balsam is used to join the two pieces of prism so that the ordinary ray
undergoes total internal reflection at the interface

(4) It is enclosed in a blackened cover to absorb the internally reflected beam

At what angle of incidence should a beam of sodium light be incident ovn the surface of
diamond to produce completely polarized reflected light? Critical angle for diamond is
24-5°

(1} 365° (2) 54-5° (3) 67-5° 4) 455°
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Indicate the false equation from the T dS equations given below

(1) Td3=cvdT+T[§] av @ TdS=CVdT+T[~a-£) av
oV /r oT /v

(3) TdS=CpdT+T|22} ap @) TdS:CPdT+T(£J dp
ap T BT P

In solar radiation the maximum wavelength is 4753 A. If the constant appearing in
Wien’s displacement law is 0:00293 °K/m, then the temperature of the sun is

(1) 5040 °K (2) 5742 °K (3) 6060 °K (4) 6238 °K

Two equal resistances each of 10 kQ are connected in series to a 100 V DC source. If
the voltage across R, is measured with a voltmeter having a resistance of 50 kQ, then
the reading of the voltmeter will be

(1) 4543 V (2) 4165V (3) 50-00 V (4) 5545 V

The correct statement about the two-wire transmission line is

(1) A distortionless line is also lossless

(2) A lossless line is also distortionless

(3} A distortionless line attenuates signals of all frequencies equally

(4) A lossless line is not distortionless

Which one of the following equations is not consistent with Maxwell’s equations of
electromagnetism?

=S = > - - - - - -
(1) B=VxA (2) E=-V¢ (3) V-Jtotal =0 (4) V.-D=p
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140.

141.

142.

143,
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Indicate the false statement regarding the early effect in case of BJT
(1) Base current decreases with increasing | Vg

{2} Emitter current increases with increasing | Vg

{3) o decreases with increasing | Vg

(4) PB decreases with increasing | Vg

A black body emits radiation e, r dA per sec from a unit area of a black-body surface at
temperature T in the wavelength range A to A + dA and e, gdi the corresponding energy.
When the surface is at the standard gold point T, (=1063 °C), then using Flanck’s
formula it can be shown that for A in the visible light range

hefl 11 hell 1
o ln(e”/%):k;\?‘g T 2) e”/e’"gzm[F_Tg]
hel1 1 hel 1 1
(3) In (ex'r/exg):—k)L E__Tg) (4) log[e”/e;‘g]=—£—Tg _F]

For a van der Waals’ gas the Joule-Thomson coefficient is given by

(1) —l-[b—gﬁ] @) —1—[3‘1—.%;] 3) L[ﬁ-b] (@) _I_[b—?i]

C,l RT Cy LRT C,LRT Cyl RT

If ¢; s, € and ¢, denote respectively the r.m.s. speed, average speed and maximum
provable speed of molecules in a gas obeying Maxwellian distribution of molecular
speed, then

(1) ¢ >C>Crpms (2) e>crme >0y 8) ¢rms >C>cp, (4) C¢rms >Cm>C
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146.

147.
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Indicate the false conclusion drawn from the heat capacity equation

2
oy (2 (2)
8T Jp \ OV J;

10P/204/1

(1) Cp—-Cy<0 (2) for a perfect gas C,-Cy=R

(3) Cp =Cy at absolute zero (4) Cp =Cy for water at 4 °C

The Fourier series
F(x)=§+§(sin££+l sin 3% 1 sin%-{—-—-]
2 n 5 3 5 5 5
represents
(1) a square wave of amplitude 3 and period 5

(2) a square wave of amplitude & and period 10

W miee

(3} a square wave of amplitude 3 and peried 10

(4) a square wave of amplitude % and period 5

The motor of a refrigerator has a power output of 200 watts, If the freezing temperature
is at 270 °K and the outside air is at 300 °K, assuming ideal efficiency, what is the
maximum amount of heat that can be extracted from the freezing compartment in

10 minutes?
(1} 1-08x10° joules (2) 1.2x10? joules
(3} 1-2x10° joules (4) 1-08x10° joules

Sand drops from a stationary hopper at a rate %I?- onto a conveyor belt moving with

__)
constant velocity v in the reference frame of laboratory. What force is required to keep

-3
the belt moving at speed v ?
(1)

29
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148,

149,

150.

The effective molecular diameter of air molecules is 2x10™® c¢m and there are about
3x10'? molecules/cm?3. If the average speed of air molecules is 1x10% cm/sec, then
average number of collisions of air molecules is

(1} 5x10%/sec (2) 2x10%/sec (3) 5x10°/sec (4) 2x10%/sec

If we combine two rectangular simple harmonic vibrations of time period in the ratio
1:2 and phase difference of -g-, then the Lissajouns’ figures obtained will be

(1) ellipse (2) figure of eight (3) parabola (4} circle

What beats would you expect to hear if there were three sources of equal intensity with
frequencies 400, 401 and 402 cycles per sec?

(1) 1 beat/sec (2) 2 beats/sec (3) 3 beats/sec {4} O beat/sec

30 Dx({371)—800
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