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No. of Questions /Tt ! GGA4T : 150

Time/U%q : 2% Hours/90e Full Marks /quii® : 450

Note/T2: (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,
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1. Let N coplanar forces each of magnitude F, where each force is making an angle of i;
with the preceding one, act from a point . Then the vector sum is
—_ —
(1) NE (2) F
(3) ﬁof (4) Zero (vector)

(314) 1 (P.T.O)
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2. A balioon of mass 100 kg is stationary at a height of 100m above the ground. A man of
80 kg is stauding stationary on a rope ladder hanging from the bottom of the ballvon.
When the man starts climbing up of the ladder, with a speed of 0.3 m/s relative to the
rope, the baltoon will
{1) remain stationary
(2) move downward with a spoed of 0.3 m/s

(3) move upwards with a speed of 0.3 nm/s

(1) move downward with a speed of 0.1 m/s.

3. Consider three observers A, B and C, each of whom is at rest in different inertial fraines
of references. A flash of light is emitted by observer A, who observes the light to travel
al speed ¢. The frame of the observer B ig moving away fron A at a speed of ¢/4
and that of C is moving toward A with a speed of ¢/4. Then sccording to Calilean
kinematics

(1) B will measure the speed of light emitted by A as 5¢/4, while C will measure it as
3¢/4

(2) B will measure the speed of light emitted by A 3¢/4, while C will measure 5¢/4

{3) Both will measure it as 3¢/4

(4) Both will measure it asc

4. If the earth is treated as a sphere of radius R and mass M, its sugular momentan about
the axis of its diurna) motion with period T is

: 4w M 2 2w M R?
1
MR*T T MRS
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5. Let the displacement of an oscillator he given by the expression
y = 4 cos?($)sin (1000t)

Then the number of independent simple harmonic inotions contained in this expression
is

()4 (213 (3)2 (41

6. The graph of restoring force vs time for a linear harmonic oscillator is

(1) sinusoidal (2) parabolic (3} circular {4) a straight line

7. Conservation of four-vector momentum implies conservation of

(i) momentun only  (2) energy only  (3) both momentum and energy  (4) mass
and energy

8. A pion at rest decays in a time interval of 24 ns . An observer in the labaratory relative
to whom the pion is in motion at a speed of u = (,8¢ will measure the time interval as

(1) 24 ns (2) 40 ns (3) 19.2 ns (4) 30 ns

9. A constant torque acting on a uniform circular wheel changes its angular momentum
from ag te 4a; in 4 seconds. The magnitude of this torque is

o @2  (B)F ()3

{314} 3 (P.T.0.)
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10. A body is moved along a straight line by a machine delivering coustant power. The
distance moved by the body in time t is proportional to

(1) tu? (2) 13/ (3) 2 (4) £

11. It is possible that the Newtonian theory of gravitation may need to be modified at short
ranges. Suppose that the potential energy between two masses m and m’ is given by

Vir) = cmef(l — @e™?). For short distances r << A, the force between m and m'
is given by
»

Gmm'a Gmm'(1 - a)

Gmm 3) F = 2
”

r2

Gran'(1 -+ %)
2

1) F=- 2) F=- (4) F = —

12. A 2 kg body and a 3 kg body are moving along the x-axis. At a particular instant the
2 kg body is 2m from the origin and the 3 kg body is 3m from the origin . The position
of the centre of mass [rom the origin is

(1)20m  (2)25n  (3)28m  (4) 30m

13. A particle of mass m is moving in a horizontal circle of radius r under a centripetal

force which is equal to ;—2 ,where k is a constant. Then the total energy of the particle
is
~k ~k A
1)0 2) — 3) — 4) —
me @@= @5 @

14. The rotation of a Foucault's pendulum denotes

(1) the spinning motion of the earth
(2) that earth is stationary
(8) the rotational motion of the earth

(4) linear motion of the earth

(314) 4
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18.
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18.

19.
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The centripetal force required to keep a 4 kg mass moving in a circle of radius 0.8m at
a speed of 6m/s is

(1) 280 N (2) 180 N (3) 360 N (4) 1000 N

The co-ordinates of a particle moving in the xy plane is given as a function of time by
x= 1+2t* and ¥=2t+17 , given in metres. What is the magnitude of the velocity of the

particle at time r = 2s?

(1) 15.1 m/s (2) 16.1 m/s (3) 8.2 m/s {4) 142 m/s

The moment of inertia of a uniform sphere of radius R and mass M, with its axis
through the center is

(1) MR (2) 3MR? (3) MR’ (4) IMR?

Let a force of 4N causes a displacement of 0.02m. Then the force constant is

(1)0.08 N-m  (2) 200 N-m  (3) 200 N-m™  (4) 0.08 N-m™?

A simple harmonic oscillator has a pertod T = T If the amplitude of the oscillator’s
motion is 2 metres, what-is its maximum acceleration during its motion 7

(1) 6 m/ s? (2) 18 m/s? (3) 8m/s?  (4) 20 m/s?

(314) 5 (P.1.0.)
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20. What is the quality factor of the given circuit ?

R, ¢ 1 kohm

Cy == luF

(1)999  (2)223  (3)22  (4)0.99

21. A 100 Hz A.C.is flowing in a coil of inductance 7 mlillhenry. The reluctance of the coil is

(14440 (2440 ()70 (4140

22. Let a plane electromagnetic wave be associated with a value of the electric field
£ =100 V/m and magnetic field #=0.25 A/m. Then maximum energy flow is

/1) 50 W/m? (2) 25 W/m? (3) 12.5 W/m? {4) 6.25 W/m?

23. The average of the function f(x) = sin(x) in the interval () is

(1) zero (2)

m
37

(314 6

(4) 27
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24. A plane electromagnetic wave of frequency 25 MHz travels in free space along the
x-direction. At a particular point in space and Lime the magnitude of the clectric field
is E= 6.3 V/m. What is the magnitude of the magnetic induction B at this point?

(1163 x107"T (2) 211078 T (3) 21x107°T  (4)6.3x107° T

2%. A transistor has a current gain factor o = 0.95. The transistor is connected with emit-
ter grounded . What is the change in the collecter current when the base current is
changed by (.1 mA?

(1}95mA  (219mA  (3)19mA  (4)095mA

26. An intrinsic Ge crystal has an intrinsic concentration ¥; = 10*/cm? (at room tempra-
ture ). When doped with antimony, the hole density Ny is decreased to 101 /em® ab
room temperature. Then the majority carrier density is

(1) 10*/cm? (2)102/cm?® (3) 10%/cm®  (4) 10¥/em?

27. A change of 200 mV in base emitter voltage causes a change of 100 pA in the base
current. Then the input resistance of the transistor becomes

(1)20Q  (2)200Q  (3)1kQ  (4) 2kQ

28. A plane electromagnetic wave E,=100 cos(6x108¢+4x) V/m propagates in a medium.
Then the dielectric constant of the medium is

i @2 (@3¢ (@6
(314) 7 (P.T.O.J
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29.

30.

31.

32.

33.

For a silicon diode the value of the forward bias voltage typically

(1) must be greater than 0.3 V
(2) must be greater than 0.7 V
(3) depends on the widih of the depletion region

{4) depends on the concentration of the méajority carriers

An amplifier that operates in the linear region at all times is

(1) Class A (2} Class AB {3) Class C (4) Class C

A band-pass filter has resonant frequency of 950 Hz with the upper cutoff frequency as
3000 Hz. Then the lower cutoff frequency is

(2050 Hz  (2) 1500 Hz  (3)300Hz  (4) 100 Ha

Reluctance offered by a coil having no resistance in an a.c.cirenit is equal to

(1) el (2} & (3) w* L? (4) wLR

In an L-C-R series resonant circuit the current tlhrough the resistance and the
enrrent through inductance have a phase diffrence of value
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35.

36.

37.

38.
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In cylindrical co-ordinates the vector magnetic potential is A = 50 r?a; Wb/m in a

certain region of free space. The value of magnetic induclion is

{1) - 100 ra; Wb /m? (2) -100 rag Wb /m?
(3} ~ 30 ra, Wb /m?® (4) -50 rag Wb /m®

An 800 MHz travelling plane wave has an average Poynting vector of 8mW/ m? and the
velocity of the wave is 1x10° m/s. Then the wavelengih of the plane wave is

Mtm  (05m  (3)025m  (4)0.125m

The electric field of a plane EM wave travelling along the z-axis is
E, = (E,x + Eyy)sin{ml — kz + @)

Then the magnetic field B; is

(1)(- Byt + Egyy) cos(iot — kz + ¢)fc (20 Eusz + Eoyy) sinfwt — kz + $)/c
(3)(- Egyz + Eyoy) sin(t — kz + ¢)/c (4)(Eqcr + Epyy) cos{wt — kz + o}/c

Which of the following Maxwell equations implics that there is no magnetic monopoles?

(JA-E=pley, (A-B=0 (3)AxE=-3B/0t (4) Ax B = poJ + pocodE/BL

What is the electric flux density (or electric displacement) through each face of a cube,
of side length 2 metres, that contains a central point charge of 2 coulombs?

(1) 0.50 coulomb/m*  (2) 0.33 coulomb/m?  (3) 0.23 tesla {4) 0.13 coulomb/m*

(314) 9 (P.T.0.)
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39.

40.

41.

42,

43.

In an L-C-R circuit with an external forcing signal f sin wt, after a sufficiently long
time 1he current will oscillate with a frequency

1 , W
W) ovie @) orvic
(3) 5 (4) 2

If the temprature of a transistor rises by 10 ‘C, which of the following current doubles?

(1) 1o (2) 1y (3} Ieno (4) 1

Which of the following statements is wrong 7

(1) Voltmeler should have high resistance

(2) Ammeter should have low resistance

(3) Ammeter should be placed in parallel across the electric circuit
)

{4) Voltmeter should be placed in parallel across the electric circuit

When a current passing through a straight conductor is 1mA, what is the magnetic
induction at a point 20cm from the current carrying cenductor ?

(1) 1x 107 tesla (2) 2x 10" T tesla (3) 1.5 « 1070 tesla  (4) 2 x 107! tesla

A radially pulsating charged sphere

{1) emits electromagnetic radiation

(2) creates a static maguetic field

(3) can set a nearby charged particle into circular motion

(4) creates a vacuun

(314) 10
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44. The avalanche effect is observed in a diode, when

45.

46.

47.

48.

(1) the forward voltage exceeds the break-down voltage
(2) the heavily doped diode is forward biased
(3) the reverse voltage exceeds the break-down voltage

(4) the majority carriers have enough energy compared to valence electrons

An electromagnetic wave incident from a rarer to & denser medium undergoes a phase
change of

(1) 0 (2)% @)% (4)2n

In a Fraunhofer diffraction experiment with slit width of 12 x10~5 ¢m and with 6000 A
monochromatic light, the half angular width of the bright central maximum will be
found at

w

3 z @

(1) @ 3 3

> =

The Brewster angle of a material with refractive index 1.732 is

m3 @z ©®3 @

g
2

Wl =

A sound wave travels from air to water . The angle of incidence is oy and the angle of

“refraction is or;. Assuming Snell’s law to be valid

Da<ey (Daz>ay  Blas=ay () ap =90

{314) 11 (P.T.O.)
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49. In a Newton's rings cxperiment, the diameter of a certain order of the dark ring is
measured to be double that of the second dark ring .The order of the dark ring becomes

50. In a Michelson interferometer 200 fringes cross the field of view when the movable
mirror is moverd through 0.0589 mm. Then the vlaue of wavelength of light used is

(1) 5890 A (2) 4800 A (3)5806 A (4) 6100 A

51. Consider the interference between two sources of intensities I and 47. What is the

intensity at a point where the phase difference is -275 ?

W2 (@5 (34 (4)0

52. Laser beam is considered 1o be coherent because it consists of

(1) many wavelength

(2) un-correlated wavelength

(3) co-ordinated waves of exacity the same wavelength
(4)

4) divergent beam
53. A beam of light of wavelength A having an illumination ! falls on & clean surface of
sodium, If n photoelectrons with kinetic energy E are emitted, then

(l)nocTQ-,Eoc} (2)nx{, Ex3 BnxI,Boh ) nxi, gy

(314 12
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58.
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A star emits light with a peak wavelength at 200nm. The surface temperature is

(1)20490K (2] 18490K (3)  16490K (4)  14490K

The energy of a photon with a wavelength 3 cm is

(1) 3.143x10°%  (2) 4.143x107%  (3) 2.143x10"*  (4) 5.143x107°

An clectron accelerated through a potential difference of 10 kV hits a target to produce
X-rays., The minimum wavelength of the X-rays produced is

(1) 1.3026 x 107°m  (2)1.2306 x10"¥m  (3) 1.2326 x 10~ m (4) 1.3326 x 10~ "*m

The diameters of the 5th aud 15th Newton's rings are 0.4 cm and 0.6 cm, respectively.
The radius of the plano-convex lens is 100cm and the wavelength of the light used is

(1) 50004 (2) 5880A (3) 57904 (4) 6000A

The velocity of extraordinary ray in a positive uniaxial crystal is

{1) least in a direction at right angles to optic axis

(2) equal to the velacity of ordinary ray

(3) maximum in a direction at the right angles to optic axis
(4) lesser than the velocity of ordinary ray

(314) 13 | (P.T.0.)
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59.

60.

61.

62.

63.

The areal spread of laser beam of wavelenth 8 x 107"m and aperture 10~ travelling
10°% km is

(1) 4102 (2) B x 1041
(3) 8x 10w’ (4) 4 x 1"%m?

The readings of a Fahrenheit thermometer and a Centrigrade thermometer will be
identical at the value of

\Y]

(1) 20" (2) ~20° (3) —20°  (4) 40

A turbine in a steam power plant takes steam from a boiler at 450°C and exhausts it
into a condenser at 100°C. The maximum possible efficiency is |

(N48%  (60%  (3)80%  (4)100 %

A lump of ice whose mass m is 200 gm melts into water. The temperature remains at
0C throughtout the process. What is the entropy change for the ice?(The latent heat
of fusion of ice 300 kJ/kg)

(1)220 J/K () 0.23/K  (3)0.028J/K  (4) 22 /K

Isothermal curves correspond to

(1) constant pressure {2) constant volume

(3) constant entropy (4) constant tcmperature

(314) 14
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64. The amount of mechanical work which has to be done to completely melt 1gm of ice is
(L=80cal/gm)

()42])  (2)42)  (3)80)  {4)336]

5. Under the steady state, the temperature of & body

(1) increases with time

)
(2) decreases with time
3) does not change with time and it has to remain the same at all points of the body
)

(
(4) does not change with time , but may be different at different points of the body

66. The temperatures inside and outside of a refrigerator are 273"K and 303 K respectively.
Assuming that the refrigerator cycle is reversible, the energy delivered to the surround-
ings for every joule of work done is

(1993  (2)81J) (31011 (4917

67. A gas is compressed at a constant pressure of 50 N/m? with a change of volume as
6 1n®. Then 100 J energy is added to the gas. What is the change in the internal energy
of the gas?

(1)300 3 (2)200)  (3)400)  (4) 100

68. T'wo Carnot engines A and B have their sources at 327°C and 227 “C, and sinks at 127 °C
and 27 °C. respectively. Then the ratio of their efficiency is

(1) 1:2 (2) 6:5 (3) 5:6 (4) 2:3
(314) 15 (P.T.0.)
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69. IHeat sinks are used in power amplifiers

70.

71.

72.

73.

(314) 16

(1) to increase output power
(2} to reduce heat losses in the transistor
(3) to increase voltage gain

(4) Lo increase collector dissipation rating of the transistor

The photoelectric threshold for a metal is 3000A. The kinetic energy of an electron
ejected from it by radiation of wavelength 12004 is

(1) 993eV  (2)62eV  (3) 456V (4) 7.5eV

The specific heat of a substance is a function of its

(1) mass (2) weight (3) volume {4) molecular structure

Two tuning forks A and B which are vibrating simultaneously produce 5 beats. Fre-
quency of B ig 512 Hz. It is seen that if one arm of A is fixed, then the number of beats
increases. Frequency of A will be

(1) 502Hz  (2)507Hz  (3)517Hz  (4) 522 Hz

Which of the following set of equations is invariant under Lorentz transformation?

(1} Maxwell's equation (2) Schrodinger’s equation

(3) Newton's equation of motion (4) Laplace equation
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76.

77.

78.
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Which of the following does not support purely wave nature of light ?

(1) Interference

(2) Diffraction

(8) Polarization

(4) Photoelectric effect

Light of wavelength 4500 A s incid?,nt. on a Na surface for which the threshold wave-
length of the photoelectrons is 5420 A . Then the work function is

(1}2.76eV  (2)2.29eV  (3)1.00eV  (d) 476 eV

If 4 and B arc non-cmpty sets with m and n elements respectively, then
the number of mapping from A into B is

(1) mn (2) m+n
(3) m™ (4) n™

I{ A has m elements and B has n elements, theu the number of elements of
AxDis

(1) m (2) %
{3) mn () m+n

Afactorof (x -y +(y— 20 + (2 —2)is

(D r+y+ez (2) (z=y)y — =)z — 2}
(3) (z + y)(y + 2}z + x) (4) zyz

(314} 17 ‘ (P.T.0.)
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79. All the complex roots of z™ = 1 where n > 5 is a positive integer lie on

{1) a line (2) a circle
{3) an ellipse (4) a parabola

80. If a and b are non-zero complex numbers,then |a +b] = |a| + 4] holds if and

only if
(1} a and b are real (2) @ aud b are purely imaginary
(3} afb is real and positive (4) a/h is real and negative

81. The function f(z) = ;5 (z > 0) is

(1) increasing (2) increasing on (0, 1) and decreasing on (I, 00)
(3) decreasing (4} decreasing on (0,1) and incressing on (1, 00)

B2. The lunction f{z) = jz| (z-real) is

(1) continuous except at z =0 (2) continuous at all points
(3} continuous except at x = £1  (4) continuous nowhere

83. If f is a real-valued differentiable function of a real variable satisfying
Jlz+y) = flz)f(y) then f'{z) is equal to

(1) f(=)f(0) (2) H{z)f(0)
(3} f(x) (4) a constant

B4. In the complex plane the equivalence classes under the relation z ~ ® <=
arg z = arg o are
(1) circles (2) lines
(3) hyperbolas (4) parabolas

(314) 18
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85, The range of the strictly increasing function [ : fa, bl =+ Ris

(1) (fle), F(b)) (2) (f(), f(a)}
(3} [f(b). f(a)] (4) f(a), FOO)

86. If z is a complex number with arg (37}) = }, then 2 lies
{1) on the unit circle (2) inside the unit circle

(3} at all pvints +1 (4) outside the unit circle

87. The number of triangles in the plane whose vertices are order pairs of
rational numbers is

(1} 0 (2) 2 (3) 3 (4) 1

88, The volue of "Ci /" Chy 18

{1) nk (2) n/k
@) n+k (4)n-k

89. The probability that exactly one of the events A, B to oceur is

(1) p(A) + p(B) (2) p(A}p(B)
(3) (AU B} - p(AN B) (4) p(AU B) + p(AN B)

90. If z is a complex number, then the modulus of €' is
(1)1 (@) e®*
(3) et (4)

(314) 19 (P.T.O.)
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91.

92,

93.

94.

93,

96‘

If A is a bounded subset of the positive real numbers and if 4 = {1/« € A}
then sup % is equal to

(1) moa (2) sup A

(3) inf A (4) 5

The number of real solutions of x* +32 -4 =0 is

(1} 0 (2) 1

{3) 2 (4) 3

The pair of planes represented by ax?® + by? +c2* + 2fyz + 2922 + 2hay = 0
is perpendicular if

(lle-b+c¢=0 (2)a+b-c=0

Be-b-c=0 MDa+b+c=0

The conjugate of the complex number represented by i* (whete 2 = —1)
are represented by

(1) 7 (2) i

(3) +1 4)1+tand 1 -1

The magnitude of the resultant of two perpendicular forces whose niagni-
tudes are equal and equal to 7 is

(1) 2R (2) V3R

(3) 2VR (4) V2R

The product of n (> 4) cousecutive positive integers divided by n! is

(1) i (2) a fraction between 0 and 1

(3) 2 (4) an integer greater than 1

{314} 20
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100,

101.

102.
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The order of the group of permutations of n symbals is
(L) n (2) (n —1)!
(3) n! (4) (n+1)!

The mapping x — e between the group of real numbers under additive
and the multiplicative group of complex numbers of modulus 1 is

(1) a hamomorphis whichi is not one-to-one {2) an isomorphisn:

(3) a homomorphisin which is not onto (1) not a homomorphism

The least upper bound of {1+ )7 (x> 1) is

(e (2) ;

(3) 2 (4) 0o

If sin®, cos ) and tan{} are in GP, then 3—,}:{}%"— is

(1) 0 {2} 1

(3) tan (4) sec?p

A variable chiord is drawn through the origin to the circle z* + y* — 202 = (.

The tocus of Lhe centre of the circle whose dismetor is the variable chord is

(1) 24yt rar=0 (2) P+ +ay=0
B+ —ar=0 )22+ —ay=0
Defining a simple group as a group having no proper normal subgroups,

we can say that a homomorphism f: G — G’ where G is a simple group
and G’ is any group is

(1) trivial (2} injective

(3) surjective (4) either trivial or injective

{314) 21 (P.T.O.)
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103.

104,

108.

106.

107.

108.

\’/.

The series E T
n=2

(1) converges for p > 1 and diverges forp < I (2) converges for all p
(3) converges for p < 1 and diverges for p > 1 (4) diverges for all p

The curve z = z{t) = ¢'¥™ (0 < t < 2) describes

(1) the lower semi-circle exciuding 41 (2) the unit circle twice
(3) the upper semi-circle including +1 (4) the unit circle
a a a
The eigenvalues of the matrix [ a o a | (a-real) are
2 a a
(1) a,a,a {al-a2-a
{3) 0,0.3a (4) a,2a,3e

The functions whose Laplace transform is == b o (n=123,---)is

Eg“' tn at
M (2) L
tn—leat t"+1é'."“
(3) oy ) Garyr
If 2 is a complex number with |z| = L then one of the values of arg 371 is
s
(1) n/3 {(2) = /6
(3) 7/2 (4) =

The locus of the complex number z such that jz — 1|+ |2+ 1] =3 is

(1) g circle (2) a straight hne
(/Hén ellipse (4) a hyperbola

(314) 22
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110.

111,

112,

113.

114,

115,

(314)
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If A and B are mutually exclusive events,then
(1) p(A) < P(B') and p(B) < P(A) (2 p(4) > P(B') and p(B) < P(A)
(3) p(A) < P(B') and p(B) < P(&)  {4) p(4) = P(B") and p(B) = P(4)

The function f(z) = z|z| (z-real) is

{1} differentiable everywhere (2) differentiable except at z =0
(3) differentiable except at z = 1 (4) nowhere differentiable

The function f{z) =1 for z > 1 and ~1 for = <1 is such that

(1) f and |f| are continuous (2) f is continuous but | f| is not
{3) |/] is continuous but f is not (4) neither f nor |f] is continuous

The function f{z) = z* is conformal of both kinds
(1) for all 2 (2) for all 2 # 0
(3) for [2] <} {4) for 2 = %1

The complex number z satisfying ¢* =0
(1)isz=0 (2) does not exist
3)isz=1 (4)isz=1¢

The shortest distance between the linesz —2 =¥} =2+2andz - 1=
y+4= 5;—3 is

(1) @ 4
4 ) 75

The equation of the sphere whose center is (1, —2,2) and radius 4 is
Ma?+y?+22 -2z +dy~42=7 (Qa? -y -2 20 —-dy—4z2=7
3Bz +yP+22 -2+ 4y —dz=-D @+ + 22 +2z2+4y+4z=-5
23 {P.T.O,
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116. The directional derivative of ¢(x, y, z) = zy* + y2* at the point {1,--2,1)

in the direction of the vector 1 — 2 + 3k is

0 7= (2)
(3) =5 (4) = 7

117. The magnitude and the direction of the greatest rate of change of u = r?yz*
at (4,0,1) are

(1) 4 and z-axis {2) 4 and z-axis

(3) 16 and y-axis {4) 16 and r-axis

118. The vector 21 + vl + zk is
(1} irrotational {2) always L to its divergence

{3) solenoidal (4) always L to its curl

119. Let w be any constani, vector and r be the position vector zi + yj + zk. If
v=wxrthen wis

(1) eurl v (2) (curl v)?
(3) 2 curl v (4) eurl v

(1) -1 (2) -3

\} 120. The value of n, if the vector v = (21 + yj + zk)™*! is solenvidal is
{3) 1 4) 3

121. The curve whose torsion and the curvature are both constant is

(1) hyperbola (2} parabola
(3) rectangular hyperbola {4} circular helix
(314) 24
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124.

125,

126.

127.
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The area between the curves ¢ = 4z and 2% = 4y is
(1) % 2) 3 (3) 4 (4) 2
Let V be the vohime enclosed by the closed surface S, n. the normsl to §

and r, the position vector. Then f fr- pdS is equal to
N
(1) v (2) 2V \}z{ 3V (4) av

The torque ahout the point (1, —2,2) of the force represented by i -+ 5k
acting through the point (2,-1,-1) is

(1) 51 — 85 ~ k (2) 50— 7 - 8k
(3) 51487 + k (4) 50+ 7 + 8k

A real function f : R — R satisfying [f(2) — f(¥)| < k{z — y)? for all
%,y € R, k-8 constant must be

(1) identically zero (2) identically & constant
{3) the identity function ie., f{z}=zVx eR (4) &

A particle acted on by the forces 22 + 7 + 4k and 7+ 37 — 7k is displaced
from the point (1,1, 4) to {2,4,7). Then the total work done by the forces
is

{1) 4 units (2) 6 units
(3) 8 units (4) 10 units

The solution of the equation :1:25;2 +3zE +y=1zis

(1) 2(A+ Blogz)+ %+ C (2) e*(A+ Blogz)++C
(3) x(A+ Blogz)+: +C @ iA+B)+:+C

(314) 25 (P.T.0)



13P/204/5

128.

129.

130.

131.

132,

133.

(314)

The acceleration of a particle moving along a straight line after ¢ seconds
is 1212 4 6¢ + 2m/jsec?. If the particle starts with the initial velocity of
2m/scc and covers a distance 12m in 2sec, then the distance covered in
3 seconds is

(1) 103 m (2) 123 m (3) 83 m (4) 113 m

If 2+ 5+ 2z = | where z,y, z are all positive reat numbers, then
({1 - 2)(1 = )(1 = 2} < Bzyz (2) (1 —2)(1 =y} — &) > Seyz
(3) (14 2){l — ¥}l — 2) > Sxuz (4) (1 —2)(L + ¥)(1 — =) < Sayz

The solution of the equation y = 21:':;“‘1 -+ yzfgf)?‘ is

(1) y=cr=+c (2) 4 = 2cx + ¢
(N y=c®+¢ (4) p? = c? + &
The value of lim ‘i:?-—"l is _/’

n-rop /

/

(1 (2) oo L (4) 2
The series 3z + & x 2x? 4 tx ix ittt
(1) converges for all x {2) converges for x > 2 and diverges for o <2
(31 diverges for all z (4) converges for v « 2 and diverges for o > 2

A ball is released from a balloon 20sec alter it starts ascending with a
uniform acceleration of 1.96m/sec?. If the acceleration due to gravity is
9.8m/sec’, then the grealest height above the ground reached by the ball

18
(1) 392 m {2) T84 m {3) 470.4m (1) 313.6m

26
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: n |
ML =z
ories ), iy,

n=1}

134. The s

converges absolutely for all x (2) converges absolutely for x < 0 only

(3} daes not converges absolutely (4) converges absolutely for x > 0 only

. A . K . . ad?y L dy

135, “lf}' solution ol the equation x*H + F# =01s
J{) =+ Cf:‘.’."r'(ffi; (2 y=¢+ t‘fe_Tld;r
Ny=c tefede (ADy=¢c +cferde

136. ‘The solutions of the equation zyp® 4- (3% — 2y°)p — 62y = 0 where p = :g

are
(L} y=cxand y=3a7 +r (2) 4* — cr and y = It +c
(3) y = and y = -2rf ¢ (4) y = cax® and y =37 4 ¢

137. The vector equation ol the line 6z -2=3y +1 =2z — 2 is
(1) 7= i — ]+ 3k = MJ + 25 + 3k) (2) 7= T4+ 2] 4 3k + 22— 7+ 3K

3) F= L=t e ke AR e 8k) (7= 74§ - 2+ M6T 4371 28)

138. The equation of a sphere which passes through (1.0,0), (0, 1,0} and (1,0, 1)
and wl/mse centre lies on the curve dary = lis

-\/Hﬁ?--i-y”—:-zz—;r——y—z:[} D+ ++r-—y—2=0
@)+ i+t rdy -z = W@+ v+t +r~y+2=0

139. Let f g: R — & be functions, Il go f is bijective then
{1} both f and g are bijective  (2) f is bijective but not g

(3) g is bijective hut not f (4) f isinjective and g is surjective

(314) 27 (P.T.0O)
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140. The angle between the lines whose divection cosines are proportional to 1,2,
Jand -2.2,51s

1Y ens=! 9N o=l 17
(1) cos™" L (2) cos™
Ty pee=1 1T ; wo ! T
(3) cos™! 2k () con™ ! 2

141. The co-ordinates of the point equidistant from the points (e, 0, (), (0,5, 0), (0,0, ¢)
and (0.9,0} are

(1) {a,b,c) (2) (a,0.c)

(3) {a/2,6/2.2/2) (1) (af2.b.+/2)

142, {f Li’l’ ]—53, 1—",55' are probabilities of three mutually exclusive events, then
the valne of pis

(1) 1/3 (2) 1/4 (3) 1/5 (4) 1/2

143. A bag containg 12 pairs of socks. 1 socks are picked up at ramdom. The
probability that there i1s at least one pair is

(1) 41/161 (2) 40,160 (3) 8/25 (4) 207161
144. If f(z) = [ 2=t (0 < 2 < Dythen £(1) is
n
(11 (2) 1/ (8) v2 (4) 0

(314} 28
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146.

147,

148,
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The value of f%};‘:l-':;:—‘_“_;-rh is

{1} - logl(sing + cosa) - Vsin2e — 1] + ¢
(2) -~ log|(sin 2 + cos ) + Vsin 2z) +¢
(3) = lugi(sinr - cosx) ¢ vsin2z — 1] +¢

(1) —logj(sins — cos ) + /Sin 22 + ¢

a? he  ael ot
IfA =| a* +ab He ac thien \,f-} i3

ah b - be -
(1) (a+ babe (21 (b + ¢)abe
(3} (¢ + ajabe (4} whe

I a group & il o #0* = (e xb)* for oll a.b € G, then which of the following
1§ true 7

(1) G is Abelian (2) G is cvelic

(3) ¢ ishfigile (1) Every element of & i5 s owi lnverse
| logg & Hlog '-’,‘I:'f.""*.'_?fi&.i*._-!-_ da

(1) « polynuniial in »r (21w polynonial in log @

(3) & constant 4) a polynamial m 1 and log e

(314) 29 (P10
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149. 1 f{2) is a differentiable function such that lim f'(x) = 0, then lim g{z)
where g(x) = f{z+1) - f{x) is

(1) 6 (2) 1
(3} o (-{) Need not exist
150. If the mean and vartance of a binomial variate X are 2 and 1 respectively,

then the probability that X takes a value at least one is

(1) 2/3 (2) 4/5 (3) 7/8 (4) 15/16

30 D/3{314) —1400
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