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2. 

3. 

4. 

5. 

6. 

Prove that x² + y2 + z'- ct is invariant under Lorentz transformation. 

Describe Davison-Germer Experiment. How does it verify the wave nature of 
matter ? 

Define de Broglie waves ? Derive a relation between group velocity of de Broglie 
waves and velocity of particle. 

Draw a circuit diagram of RC coupled amplifier and explain its frequency response 
curve. 

Differentiate between positive and negative feedback. Derive Barkhausen criterion 
for self-sustained oscillation. 

Explain how light is propagated through an optical fibre. A fibre cable has an angle 

of acceptance of 30° and a core of refractive index 1.4. Calculate the refractive index 
of cladding. 
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1. The 

photoelectric 

work 

function 

of 
a metal 
is 

2.061 

eV
. 

The threshold 

wavelength 
for 
the 

1. 

6000 
A

 

(A
) 

m
etal 

is 

2000 
Å

 

6000 
Å

 (B) 

(A) 

S000 
Å

 

(C
) 

2000 
Â

 (B
) 

4500 
Å

 

(D) 

S000 
A

 

(C) 4500 
A

 

(D
) 2. 

If the 

velocity 
of a free 

electron 

2. 

is doubled, 
its 

de-Broglie 

wavelength 
will 
be 
: 

(A) 

Halved 

(A
) Tw

ice 

(B) 

(B) 

Sam
e 

(C) (C
) N
one 

of the 

above 

(D) (D
) 3. Which 

theory 
is confirm

ed 
by 3. 

D
avisson-G

erm
ers 

experim
nent 

? 

(A) 

Planck's 
theory 

(A) 

(B
) 

Einstein's 
theory 

(B) 

(C) 

N
ew

ton's 
theory 

(C) 

(D) 

De-Broglie 
theory 

(D) 

4 

M
atter 

w
aves 

are 

4. 

(A
) 

Electrom
agnetic 

waves 

(A) 

(B) 

M
echanical 

w
aves 

(B) 

(C) 

Probability 
waves 

(C) 

(D
) 

None 
of the 

above 

(D) 
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5 

6 

7. 

3014 

The group velocity of matter 

waves 1S: 

(A) 

(B) 

(C) 

(B) 

(D) Same as phase velocity 

(C) 

According to Max Born, the 

(D) 

Less than particle 

probability density is given by : 

velocity 

(A) VY,t) 

Greater than particle 

velocity 

(A) 

Equal to particle velocity 

(B) 

(C) 

(D) 

Where Y(, t) is wave function. 

Normalization condition of a 

y(¢,t) 

wave function V(T, t) is : 

None of the above 

S (¢,t) |² dV = 0 
-00 

S |¢, t) ] dV = 1 
-00 

S (P(F,t)|² dV < 0 

None of the above 

5. 

6. 

7. 

(A) 

(B) 

(C) 

(D) 

(A) 

(B) 

(C) 

(D) 

(A) 

(B) 

(C) 

(D) 

PHY 203 

Y, t) ERI 

y(Y,t) RI 

S ,t) |² dV = 0 
-00 

S ,)1² dv =1 
-00 

S P,t)| dV < 0 
-00 
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8 

9. 

10. 

3014 

The biasing circuit that gives 

best stability to point is : 

(A) 

(B) 
(C) 

(B) 

(D) Emitter resistor biasing 

(C) 

If the operating point of 

transistor-biasing is fixed in the. 

middle of the active region 
(A) The output is distortion 

(D) 

Base resistor biasing 

(A) 

Feedback resistor biasing 

(B) 

Potential divider biasing 

(C) 

(D) 

less 

The operating point is 
stable 

The decibel gain of a cascaded 

The required dc voltage is 

amplifier is equal to the: 

small 

The number of capacitors 
required will be small 

Product of voltage and 

current gains 

Average 
gains 

of individual 

Product of individual 

gains 
Sum of individual gains 

8. 

9 

10. 

(A) 

(B) 

(C) 

(D) 

t: 

(A) 

(B) 

(C) 

(D) 

(A) 

(B) 

(C) 

(D) 

PHY 203 Page - 5 



11. 

12. 

13. 

3014 

If n, and nz are refractive indices 

of Core and cladding, the 

numerical aperture of the fibre is: 

(A) 

(B) 

(C) 

(D) Vn-n 

(A) 

The maximum efficiency of a 

nË - n, 

transformer coupled amplifier is: 

(C) 

nz- nË 

/n-n 

(B) 50% 

(B) 

25% 

(D) 80% 

(C) 

A coupling capacitor is used in 

(D) 

77.5% 

an amplifier to ; 

(A) Provide 

matching 

Control output 

impedance 

Provide isolation of de 

between amplifier and 

load 

Increase the bandwidth 

11. 

13. 

(A) 

(B) 

(C) 

(A) 

(B) 

(D) n- ni 

(A) 

(B) 

nË -n 

(C) 

nË - nË 

(C) 77.5% 

(D) 

Vni- n| 

(D) 80% 

PHY 203 
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14. 

15. 

16. 

The purpose of using heat sink in 

a power amplifier is to : 

(A) 

(B) Increase power output 
(C) Dissipate heat 

(D) 

(A) 

(B) 

3014 

Decrease power loss at 

collector 

The use of the voltage divider 

method of biasing : 

(C) 

(D) 

device 

Secure stability of the 
operating point 

(A) 

(C) 

Reduces the dc base 

current 

Lowers the cost of the 

amplifier 
Renders the Q-point 

almost independent of ß 

For operation of 

from 

Limits the ac input signal 
going into base 

the transistor operates in : 

junction transistor as an amplifier, 

Cut-off region 
(B) Saturation region 

Active region 
(D) Deep in saturation 

bipolar 

14. 

15. 

16. 

(A) 

(B) 

(C) 

(D) 

: 

(A) 

(B) 

(C) 

(D) 

(A) 

(B) 

(C) 

(D) 

PHY 203 Page 7 



17. 

17. 

An 

amplifier 

basically 

converts: 

(A) 

A
 

(A) frequency 

high 

into 

(B) 

output A
 

(B) output 

undistorted 

a
n

 (C) 

signal C. 

d. c. energy 

into 
a. (C) 

(D) 

energy 
in 

the 

load 
at 
the signal 

frequency 

None 
of 
the 

above 

(D) qeH
 

B
 

qco 

313Cye: 

18. 

In 

class 
B

 

am
plifier, 

the 

output 
: 18. 

(A
) 

Is 
distortion 
less 

(A
) (B) 

only 
the 

(C) 

(B) 

only 
the 

of 
of 

negative 
half 
cycles 

positive 
half 
cycles 

C
onsists Consists (D) 

(C) 

Consists 
of current 

pulses 

(D) of 
short 
duration 

19. 

negative 

In 

an 

am
plifier, 

a 19. feedback: 

(A
) 

Increases 
the 

voltage 
gain 

(A
) (B) 

Does 

not 

alter 

voltage 

(B) 

gain (C) 

the 
voltage 

D
ecreases 

(C) (D) 

gain Converts 
the 
amplifier 

(D
) into 
oscillator Page 
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distorted 

input 
signal 
to 



20. In 
a 

negative 

feedback 

amplifier, 

the 

phase 

shift 

between 
the 

voltage 
and 

input 

20. 

feedback 

0 (A
) 90° 

(B) 

0° 
voltage 
is : 

(A) 180° 

(C) 

90° 

(B) 

(D
) 

180° 

(C) None 
of the 

above 

21. 

(D) 

(A) 

Power 

amplifier 

generally 
use 

transformer 

coupling 

because 
of : 

Cooling 
of the 

circuit 

21. 

(A) (B) 

Impedance 
matching 

(B) Distortionless 
output 

(C) (D) 

22. 

(D
) 

lH 

3000 

B
 

=
 

0.01 

H
 

Good 
frequency 
response 

The 

voltage 
gain 
of an 

amplifier 

without 

feedback 
is 

3000. 

The 

voltage 
gain 
of the 

amplifier 
for 

negative 

feedback 
with 
ß =

 

0.01, 

22. 

30 

(A) 

1S: 

100 

(B) 

30 

(A) 

96.77 

(C) 

100 

(B) 96.77 

95.02 

(D) 

(C) 95.02 

(D
) 23. 

employs 

oscillator 

A
n 

23. (A) 

feedback, 
which 
is: (B) 

Positive 

(A
) (C) 

Negative 

(B) (D
) 

positive 
and 
negative 

Both 

(C) None 
of the 

above 

(D) Page 
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24. 

25. 

27. 

In a Colpett's oscillator, there is 

3014 

a: 

(A) 

(B) 

(C) 

(D) 

(B) 

In a phase shift oscillator, the 

(C) 

number of RC sections used is : 

(D) 

(A) Two 

(A) 

(B) 

(C) 

26. Hartley oscillator is commonly 

(D) 

Inductive feedback 

Tapped capacitance 

by : 

No tuned LC circuit 

used in : 

(A) 

No feedback 

(B) 

(C) 

(D) 

Three 

Four 

None of the above 

Optical fibres guide light waves 

Radio receivers 

Radio transmitters 

Rectifiers 

None of the above 

Interference of waves 

Diffraction of waves 

Polarization of waves 

Total internal reflection 

of waves 

24. 

25. 

26. 

27. 

(A) 

(B) 

(C) 

(D) 

(A) 

(B) 

(C) 

(D) 

(A) 

(B) 

(C) 

(D) 

(A) 

(B) 

(C) 

(D) 

PHY 203 Page - 10 



28. 

29. 

30. 

Which quantity is invariant under 

Galilean transformation ? 

(A) 

(B) 

(C) 

(D) 

(A) 

(B) 

The fundamental laws of Physics 

(C) 

are invariant under : 

(D) 

(A) 

Position vector 

3014 

Velocity 

(B) 

Acceleration 

(C) 

None of the above 

(D) 

The term 'relativistic refers to 

Accelerated frames 

effects that are: 

Inertial frames 

Rotational frame 

None of the above 

Observed when speeds are 

closer to the speed of light 

Measured by stationary 

observers only 

Noticed about moving 

object 
Observed when object are 

accelerating only 

28. 

29. 

30. 

I rufratfy ? 

(A) 

(B) 

(C) 

(A) 

(B) 

(C) 

(D) 

(A) 

(B) 

(C) 

(D) 

PHY 203 Page - 11 



31. 

33. 

In 4-dimensional description of 

space-time, the time coordinate 

3014 

is: 

(A) Parallel to space-axes 

(B) 

(C) 

(D) 

32. Lorentz transformation reduces to 

(A) 

(B) 

(C) 

Galilean transformation when : 

(D) 

Perpendicular to all space 

is 

axes 

Zero 

(A) 

None of the above 

(B) 

(C) 

Speed of light is assumed 
zero 

Speed of light is assumed 
negative 

The average life time of a meson 

2 x 10-8 

Speed of light is assumed 

second. 

moving with a speed of 0.8c, its 

infinite 

None of the above 

life time is : 

3.3 × 10- sec 

2x 10-8 sec 

6x 10-8 

(D) Zero 

sec 

while 

31. 

32. 

33. 

fech-l 4-fy faarU 

(A) 

(B) 

(C) 

(D) 

(A) 

(B) 

(C) 

(D) 

2 x 10-8 s | 3HO 0.8c, li 

(A) 

(B) 

(C) 

(D) 

PHY 203 

3.3 x 10- sec 

2× 10 sec 

6X 10 sec 
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34. 

35. 

36. 

37. 

3014 

An object of length Im is moving 
at a speed of 0.5c. To an observer 

at rest relative to the object, the 
length of the object is: 
(A) 

(B) 

(C) 

(D) 

Clocks in a moving frame, 

(B) 

compared to identical clocks in a 

(C) 

stationary frame, appear to run : 

(D) 

(A) Faster 

(A) 

0.14 m 

(B) 

0.86 m 

(C) 

0.5 m 

1 m 

If an object approaches the speed 

(A) 

of light, its mass : 

(B) 

(C) 

(D) 

At the same rate 

Slower 

Backward in time 

(D) Tends to infinity 

Decreases 

A mass-less particle : 

Remains same 

Doubles 

Can travel with any speed 

Always travels 

speed of light 

Is always stationary 
Does not exist 

with 

34. 

35. 

36. 

37. 

(A) 

(B) 

(C) 

(D) 

(A) 

(B) 

(C) 

(D) 

(A) 

(B) 

(C) 

(D) 

(A) 

(B) 

(C) 

(D) 

PHY 203 

0.14 m 

0.86 m 

0.5 m 

1 m 
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38: 

pfwaI 

foy 

fafoy 

A
v� 

Quantum 

nature 
of 

radiation 
for 

38. black 

body 

was 

proposed 
by: (A) 

M
axwell 

(A) 

(B) 

Einstein 

(B) 

(C
) 

Hertz 

(C) Planck 

(D
) 

(D
) 

39. 

following 

the phenom
ena 

of 

39. 

(A) 

nature 
of 

radiation 
? 

(B) 

Interference 

(A
) 

(C
) 

D
iffraction 

(B) 

(D
) 

Polarization 

(C
) Photoelectric 

effect 

(D) 

40. 

60° 

40. 

(A) 

The 

change 
in 

wavelength 
of a 

Compton 

photon 

90° 

(B
) 

60° 

(A
) 

120° 

(C) 

90° 

(B) 

180° 

(D) 

120° 

(C) 180° 

(D) 

*
*

*
*

 
* 
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supports 
the 

particle 

W
hich 

is tw
ice 

the Compton 

wavelength. 

What 
is 

the 

angle 
of scattering 
? 
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