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of polarization?  
28.  

Which statement best 

interprets the second law of 

thermodynamics?   

Total 

energy of 

an isolated 

system 

remains 

constant 

Total entropy 

of an isolated  

system always 

increases 

Heat can 

flow from 

colder to 

hotter body 

at its own  

Entropy of 

a perfect 

crystalline 

substance 

is zero at 0 

Kelvin 

⃝ ⃝ ⃝ ⃝ 

29.  

Unit for the constant of 

proportionality k in 

Coulo b’s law is: 
                            ⃝ ⃝ ⃝ ⃝ 

30.  

The magnitude of electric 

field intensity 50 cm away 

from a 3μC charge is: 

1.08×10
7
  

N/C 

1.08×10
-7
  

N/C 

1.08×10
-5
  

N/C 

1.08×10
5 

N/C 
⃝ ⃝ ⃝ ⃝ 

31.  

Which one of the following 

properties must be kept in 

mind while drawing electric 

field lines? 

Field lines 

must 

always be 

drawn in 

circles. 

 

Field lines can 

cross each 

other if the 

charges are 

large. 

Field lines 

must never 

cross each 

other. 

Field lines 

always 

point 

toward a 

positive 

charge. 

⃝ ⃝ ⃝ ⃝ 

32.  

A positive charge enters 

horizontally in a uniform 

electric field, directed 

vertically downward, due to 

oppositely charged parallel 

plates. In which direction 

will the charge be deflected?  

Upward, 

towards 

the 

positive 

plate. 

Downward, 

towards the 

negative plate. 

In a 

straight 

line with 

no 

deflection. 

In a 

circular 

path 

 

⃝ ⃝ ⃝ ⃝ 

33.  

The potential difference 

between the terminals of a 

battery is 9V. How much 

energy is required to transfer 

10 C of charge across these 

terminals? 

10.9 J 1.9 J 90 J 91 J ⃝ ⃝ ⃝ ⃝ 

34.  
The galvanometer is mainly 

used in null method because:   

It is 

sensitive 

to very 

small 

currents 

It allows large 

currents to 

flow 

It has 

negligible 

internal 

resistance 

It 

measures 

high 

voltages 

directly 

⃝ ⃝ ⃝ ⃝ 

35.  

If the distance between two 

charged parallel plates is 

doubled while keeping the 

potential difference constant, 

the electric field strength will 

become: 

Double of 

its original 

value 

 

Half of its 

original value 

Four times  

of its 

original 

value 

unchanged ⃝ ⃝ ⃝ ⃝ 

36.  
The working principle of a 

seismometer is based on: 

electro 

statics 

electro 

magnetic 

induction 

magnetic 

attraction 

electrical 

resistance 
⃝ ⃝ ⃝ ⃝ 

37.  

A square metallic plate of 

sides 10m is kept in a 

magnetic field which is 

making angle of 30
o
 with the 

normal. The magnetic flux 

associated with it is 200Wb. 

What will be the intensity of 

magnetic field at the plate?  

2.2 T 3.21 T 2.31 T 1.32 T ⃝ ⃝ ⃝ ⃝ 

38.  
In a velocity selector, if the 

charged particle’s velocity is 

be stopped 

instantly 

be deflected 

in the 

be 

deflected in 

move in a 

straight 
⃝ ⃝ ⃝ ⃝ 
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of polarization?  
28.  

Which statement best 

interprets the second law of 

thermodynamics?   

Total 

energy of 

an isolated 

system 

remains 

constant 

Total entropy 

of an isolated  

system always 

increases 

Heat can 

flow from 

colder to 

hotter body 

at its own  

Entropy of 

a perfect 

crystalline 

substance 

is zero at 0 

Kelvin 

⃝ ⃝ ⃝ ⃝ 

29.  

Unit for the constant of 

proportionality k in 

Coulo b’s law is: 
                            ⃝ ⃝ ⃝ ⃝ 

30.  

The magnitude of electric 

field intensity 50 cm away 

from a 3μC charge is: 

1.08×10
7
  

N/C 

1.08×10
-7
  

N/C 

1.08×10
-5
  

N/C 

1.08×10
5 

N/C 
⃝ ⃝ ⃝ ⃝ 

31.  

Which one of the following 

properties must be kept in 

mind while drawing electric 

field lines? 

Field lines 

must 

always be 

drawn in 

circles. 

 

Field lines can 

cross each 

other if the 

charges are 

large. 

Field lines 

must never 

cross each 

other. 

Field lines 

always 

point 

toward a 

positive 

charge. 

⃝ ⃝ ⃝ ⃝ 

32.  

A positive charge enters 

horizontally in a uniform 

electric field, directed 

vertically downward, due to 

oppositely charged parallel 

plates. In which direction 

will the charge be deflected?  

Upward, 

towards 

the 

positive 

plate. 

Downward, 

towards the 

negative plate. 

In a 

straight 

line with 

no 

deflection. 

In a 

circular 

path 

 

⃝ ⃝ ⃝ ⃝ 

33.  

The potential difference 

between the terminals of a 

battery is 9V. How much 

energy is required to transfer 

10 C of charge across these 

terminals? 

10.9 J 1.9 J 90 J 91 J ⃝ ⃝ ⃝ ⃝ 

34.  
The galvanometer is mainly 

used in null method because:   

It is 

sensitive 

to very 

small 

currents 

It allows large 

currents to 

flow 

It has 

negligible 

internal 

resistance 

It 

measures 

high 

voltages 

directly 

⃝ ⃝ ⃝ ⃝ 

35.  

If the distance between two 

charged parallel plates is 

doubled while keeping the 

potential difference constant, 

the electric field strength will 

become: 

Double of 

its original 

value 

 

Half of its 

original value 

Four times  

of its 

original 

value 

unchanged ⃝ ⃝ ⃝ ⃝ 

36.  
The working principle of a 

seismometer is based on: 

electro 

statics 

electro 

magnetic 

induction 

magnetic 

attraction 

electrical 

resistance 
⃝ ⃝ ⃝ ⃝ 

37.  

A square metallic plate of 

sides 10m is kept in a 

magnetic field which is 

making angle of 30
o
 with the 

normal. The magnetic flux 

associated with it is 200Wb. 

What will be the intensity of 

magnetic field at the plate?  

2.2 T 3.21 T 2.31 T 1.32 T ⃝ ⃝ ⃝ ⃝ 

38.  
In a velocity selector, if the 

charged particle’s velocity is 

be stopped 

instantly 

be deflected 

in the 

be 

deflected in 

move in a 

straight 
⃝ ⃝ ⃝ ⃝ 
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49.  

 

Two systems (placed in 

contact with each other) are 

said to be in thermal 

equilibrium if:  

 

they both 

have same 

mass. 

no heat 

transfer 

between them. 

they both 

have equal 

volume 

they both 

are 

isolated 

from 
surroundings 

⃝ ⃝ ⃝ ⃝ 

50.  

An increase in entropy leads 

to the ―Degradation of 

energy‖; This is because:  

Energy is 

lost 
permanently 

Total energy 

of universe 

has decreased 

Total 

energy of 

system has 

decreased 

Less 

energy is 

available 

for useful 

work 

⃝ ⃝ ⃝ ⃝ 

51.  

 

A wire carries 3A current 

having cross- sectional area 

10
−6

m
2
 and number of 

electrons per cubic meter 

5×10
28 

m
−3

. Given that 

charge on a single electron  is 

1.6×10
−19

C, the drift velocity 

of electrons will be:  

 

3.75×10
−4 

m/s 

 

2.75×10
−4 

m/s 

 

1.75×10
−4 

m/s 

 

0.75×10
−4 

m/s 
⃝ ⃝ ⃝ ⃝ 

52.  

A coil of 20 turns 

experiences a change in 

magnetic flux from 0.01 Wb 

to 0.05 Wb in 2s. The 

induced emf in the coil is: 

 

0.2V 0.4V 0.1V 0.5V ⃝ ⃝ ⃝ ⃝ 

53.  

 

If the speed of light c is the 

only absolute quantity in 

universe then space and time 

must; 

 

entirely 

disappear 

also be 

absolute 
be finite 

 depend 

on 

observer’s 

frame of 

reference  

⃝ ⃝ ⃝ ⃝ 

54.  

Which real-world 

phenomenon provides 

evidence for time dilation? 

Expansion 

of metals 

when 

heated 

Life spans of 

cosmic-ray 

muons 

reaching the 

earth’s surface 

Sound 

echoes in 

valleys 

Red shift 

of distant 

galaxies 

⃝ ⃝ ⃝ ⃝ 

55.  

A skater is spinning rapidly 

on ice with angular speed  

(ω1 = 5rad/s) having her 

arms tucked. Her initial 

moment of inertia is  

(I1 = 2kgm
2
). If she suddenly 

extends her arms outward, 

her moment of inertia 

becomes (I2 = 5kgm
2
).

 
What 

will be her new angular 

speed ω2?  

 

0.2 rad/s 5 rad/s 2 rad/s 0.5 rad/s ⃝ ⃝ ⃝ ⃝ 

56.  

 

 

A centripetal force is a force 

required to change a body's: 

 

Mass Speed K.E. 
Direction 

of motion 
⃝ ⃝ ⃝ ⃝ 



Apollo | original FBISE source crops | 3

FBISE model paper | Section A Q73 | 0.5 marks

72.  

If the speedy car slows down 

and  atches the police car’s 

speed (both at 40 m/s), the 

frequency of sound observed 

by the speedy car’s driver 

will be:   

Same as 

original 

frequency 

of sound 

Greater than 

original 

frequency of 

sound 

Smaller 

than 

original 

frequency 

of sound 

Speed of 

sound will 

decrease. 
⃝ ⃝ ⃝ ⃝ 

Scenario for MCQs # 

73 to 76 

An electrician designs a lighting circuit using three lamps with 

resistances 5 Ω, 10 Ω, and 20 Ω connected to a 12 V supply. He 

compares properties of series and parallel connections. 

 
73.  In the series connection, if 

the current drawn is 0.34A, 

what is the voltage drop 

across the 10 Ω lamp?   

34 V 29.4 V 3.4 V 2.94 V ⃝ ⃝ ⃝ ⃝ 

74.  

Which lamp will be the 

brightest in the parallel 

connection?   

The 5 Ω 

lamp 

The 10 Ω 

lamp 

The 20 Ω 

lamp 

 

All lamps 

will have 

the exact 

same 

brightness. 

⃝ ⃝ ⃝ ⃝ 

75.  What is the total resistance of 

the series connection? 
30 Ω 15 Ω 20 Ω 35 Ω ⃝ ⃝ ⃝ ⃝ 

76.  After comparison, he prefers 

the Parallel connection over 

Series combination of bulbs. 

This is because in parallel 

circuit,  

He uses 

less 

number of 

wires. 

each lamp 

operates 

independently 

and receives 

full voltage. 

the total 

current is 

reduced 

the bulbs 

are safe 

from ever 

burning 

out. 

⃝ ⃝ ⃝ ⃝ 

Scenario for MCQs # 

77 to 80 

Inside a “high-velocity” research chamber, physicists observe two 

different subatomic interactions. They note the following: 

System Interaction Mechanism 

Quarks bound inside a proton Exchange of gluons 

Electrons in the beam Exchange of photons 
 

 

77.  Which fundamental force is 

responsible for the exchange 

of gluons between quarks? 

Electro-

magnetic 

force 

Weak nuclear 

force 

Strong 

force 

Gravitational 
force 

⃝ ⃝ ⃝ ⃝ 

78.  The exchange of photons 

between electrons mediates 

which type of interaction? 

Strong 

interaction 

Electromagnetic 
interaction 

Gravitational 

interaction 

Beta 

decay 

interaction 

⃝ ⃝ ⃝ ⃝ 

79.  In particle physics, gluons 

and photons both are called 

force-carrying particles. They 

are generally categorized as: 

Leptons Hadrons 
 Gauge-

Bosons 
Fermions ⃝ ⃝ ⃝ ⃝ 

72.  

If the speedy car slows down 

and  atches the police car’s 

speed (both at 40 m/s), the 

frequency of sound observed 

by the speedy car’s driver 

will be:   

Same as 

original 

frequency 

of sound 

Greater than 

original 

frequency of 

sound 

Smaller 

than 

original 

frequency 

of sound 

Speed of 

sound will 

decrease. 
⃝ ⃝ ⃝ ⃝ 

Scenario for MCQs # 

73 to 76 

An electrician designs a lighting circuit using three lamps with 

resistances 5 Ω, 10 Ω, and 20 Ω connected to a 12 V supply. He 

compares properties of series and parallel connections. 

 
73.  In the series connection, if 

the current drawn is 0.34A, 

what is the voltage drop 

across the 10 Ω lamp?   

34 V 29.4 V 3.4 V 2.94 V ⃝ ⃝ ⃝ ⃝ 

74.  

Which lamp will be the 

brightest in the parallel 

connection?   

The 5 Ω 

lamp 

The 10 Ω 

lamp 

The 20 Ω 

lamp 

 

All lamps 

will have 

the exact 

same 

brightness. 

⃝ ⃝ ⃝ ⃝ 

75.  What is the total resistance of 

the series connection? 
30 Ω 15 Ω 20 Ω 35 Ω ⃝ ⃝ ⃝ ⃝ 

76.  After comparison, he prefers 

the Parallel connection over 

Series combination of bulbs. 

This is because in parallel 

circuit,  

He uses 

less 

number of 

wires. 

each lamp 

operates 

independently 

and receives 

full voltage. 

the total 

current is 

reduced 

the bulbs 

are safe 

from ever 

burning 

out. 

⃝ ⃝ ⃝ ⃝ 

Scenario for MCQs # 

77 to 80 

Inside a “high-velocity” research chamber, physicists observe two 

different subatomic interactions. They note the following: 

System Interaction Mechanism 

Quarks bound inside a proton Exchange of gluons 

Electrons in the beam Exchange of photons 
 

 

77.  Which fundamental force is 

responsible for the exchange 

of gluons between quarks? 

Electro-

magnetic 

force 

Weak nuclear 

force 

Strong 

force 

Gravitational 
force 

⃝ ⃝ ⃝ ⃝ 

78.  The exchange of photons 

between electrons mediates 

which type of interaction? 

Strong 

interaction 

Electromagnetic 
interaction 

Gravitational 

interaction 

Beta 

decay 

interaction 

⃝ ⃝ ⃝ ⃝ 

79.  In particle physics, gluons 

and photons both are called 

force-carrying particles. They 

are generally categorized as: 

Leptons Hadrons 
 Gauge-

Bosons 
Fermions ⃝ ⃝ ⃝ ⃝ 
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72.  

If the speedy car slows down 

and  atches the police car’s 

speed (both at 40 m/s), the 

frequency of sound observed 

by the speedy car’s driver 

will be:   

Same as 

original 

frequency 

of sound 

Greater than 

original 

frequency of 

sound 

Smaller 

than 

original 

frequency 

of sound 

Speed of 

sound will 

decrease. 
⃝ ⃝ ⃝ ⃝ 

Scenario for MCQs # 

73 to 76 

An electrician designs a lighting circuit using three lamps with 

resistances 5 Ω, 10 Ω, and 20 Ω connected to a 12 V supply. He 

compares properties of series and parallel connections. 

 
73.  In the series connection, if 

the current drawn is 0.34A, 

what is the voltage drop 

across the 10 Ω lamp?   

34 V 29.4 V 3.4 V 2.94 V ⃝ ⃝ ⃝ ⃝ 

74.  

Which lamp will be the 

brightest in the parallel 

connection?   

The 5 Ω 

lamp 

The 10 Ω 

lamp 

The 20 Ω 

lamp 

 

All lamps 

will have 

the exact 

same 

brightness. 

⃝ ⃝ ⃝ ⃝ 

75.  What is the total resistance of 

the series connection? 
30 Ω 15 Ω 20 Ω 35 Ω ⃝ ⃝ ⃝ ⃝ 

76.  After comparison, he prefers 

the Parallel connection over 

Series combination of bulbs. 

This is because in parallel 

circuit,  

He uses 

less 

number of 

wires. 

each lamp 

operates 

independently 

and receives 

full voltage. 

the total 

current is 

reduced 

the bulbs 

are safe 

from ever 

burning 

out. 

⃝ ⃝ ⃝ ⃝ 

Scenario for MCQs # 

77 to 80 

Inside a “high-velocity” research chamber, physicists observe two 

different subatomic interactions. They note the following: 

System Interaction Mechanism 

Quarks bound inside a proton Exchange of gluons 

Electrons in the beam Exchange of photons 
 

 

77.  Which fundamental force is 

responsible for the exchange 

of gluons between quarks? 

Electro-

magnetic 

force 

Weak nuclear 

force 

Strong 

force 

Gravitational 
force 

⃝ ⃝ ⃝ ⃝ 

78.  The exchange of photons 

between electrons mediates 

which type of interaction? 

Strong 

interaction 

Electromagnetic 
interaction 

Gravitational 

interaction 

Beta 

decay 

interaction 

⃝ ⃝ ⃝ ⃝ 

79.  In particle physics, gluons 

and photons both are called 

force-carrying particles. They 

are generally categorized as: 

Leptons Hadrons 
 Gauge-

Bosons 
Fermions ⃝ ⃝ ⃝ ⃝ 

72.  

If the speedy car slows down 

and  atches the police car’s 

speed (both at 40 m/s), the 

frequency of sound observed 

by the speedy car’s driver 

will be:   

Same as 

original 

frequency 

of sound 

Greater than 

original 

frequency of 

sound 

Smaller 

than 

original 

frequency 

of sound 

Speed of 

sound will 

decrease. 
⃝ ⃝ ⃝ ⃝ 

Scenario for MCQs # 

73 to 76 

An electrician designs a lighting circuit using three lamps with 

resistances 5 Ω, 10 Ω, and 20 Ω connected to a 12 V supply. He 

compares properties of series and parallel connections. 

 
73.  In the series connection, if 

the current drawn is 0.34A, 

what is the voltage drop 

across the 10 Ω lamp?   

34 V 29.4 V 3.4 V 2.94 V ⃝ ⃝ ⃝ ⃝ 

74.  

Which lamp will be the 

brightest in the parallel 

connection?   

The 5 Ω 

lamp 

The 10 Ω 

lamp 

The 20 Ω 

lamp 

 

All lamps 

will have 

the exact 

same 

brightness. 

⃝ ⃝ ⃝ ⃝ 

75.  What is the total resistance of 

the series connection? 
30 Ω 15 Ω 20 Ω 35 Ω ⃝ ⃝ ⃝ ⃝ 

76.  After comparison, he prefers 

the Parallel connection over 

Series combination of bulbs. 

This is because in parallel 

circuit,  

He uses 

less 

number of 

wires. 

each lamp 

operates 

independently 

and receives 

full voltage. 

the total 

current is 

reduced 

the bulbs 

are safe 

from ever 

burning 

out. 

⃝ ⃝ ⃝ ⃝ 

Scenario for MCQs # 

77 to 80 

Inside a “high-velocity” research chamber, physicists observe two 

different subatomic interactions. They note the following: 

System Interaction Mechanism 

Quarks bound inside a proton Exchange of gluons 

Electrons in the beam Exchange of photons 
 

 

77.  Which fundamental force is 

responsible for the exchange 

of gluons between quarks? 

Electro-

magnetic 

force 

Weak nuclear 

force 

Strong 

force 

Gravitational 
force 

⃝ ⃝ ⃝ ⃝ 

78.  The exchange of photons 

between electrons mediates 

which type of interaction? 

Strong 

interaction 

Electromagnetic 
interaction 

Gravitational 

interaction 

Beta 

decay 

interaction 

⃝ ⃝ ⃝ ⃝ 

79.  In particle physics, gluons 

and photons both are called 

force-carrying particles. They 

are generally categorized as: 

Leptons Hadrons 
 Gauge-

Bosons 
Fermions ⃝ ⃝ ⃝ ⃝ 
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72.  

If the speedy car slows down 

and  atches the police car’s 

speed (both at 40 m/s), the 

frequency of sound observed 

by the speedy car’s driver 

will be:   

Same as 

original 

frequency 

of sound 

Greater than 

original 

frequency of 

sound 

Smaller 

than 

original 

frequency 

of sound 

Speed of 

sound will 

decrease. 
⃝ ⃝ ⃝ ⃝ 

Scenario for MCQs # 

73 to 76 

An electrician designs a lighting circuit using three lamps with 

resistances 5 Ω, 10 Ω, and 20 Ω connected to a 12 V supply. He 

compares properties of series and parallel connections. 

 
73.  In the series connection, if 

the current drawn is 0.34A, 

what is the voltage drop 

across the 10 Ω lamp?   

34 V 29.4 V 3.4 V 2.94 V ⃝ ⃝ ⃝ ⃝ 

74.  

Which lamp will be the 

brightest in the parallel 

connection?   

The 5 Ω 

lamp 

The 10 Ω 

lamp 

The 20 Ω 

lamp 

 

All lamps 

will have 

the exact 

same 

brightness. 

⃝ ⃝ ⃝ ⃝ 

75.  What is the total resistance of 

the series connection? 
30 Ω 15 Ω 20 Ω 35 Ω ⃝ ⃝ ⃝ ⃝ 

76.  After comparison, he prefers 

the Parallel connection over 

Series combination of bulbs. 

This is because in parallel 

circuit,  

He uses 

less 

number of 

wires. 

each lamp 

operates 

independently 

and receives 

full voltage. 

the total 

current is 

reduced 

the bulbs 

are safe 

from ever 

burning 

out. 

⃝ ⃝ ⃝ ⃝ 

Scenario for MCQs # 

77 to 80 

Inside a “high-velocity” research chamber, physicists observe two 

different subatomic interactions. They note the following: 

System Interaction Mechanism 

Quarks bound inside a proton Exchange of gluons 

Electrons in the beam Exchange of photons 
 

 

77.  Which fundamental force is 

responsible for the exchange 

of gluons between quarks? 

Electro-

magnetic 

force 

Weak nuclear 

force 

Strong 

force 

Gravitational 
force 

⃝ ⃝ ⃝ ⃝ 

78.  The exchange of photons 

between electrons mediates 

which type of interaction? 

Strong 

interaction 

Electromagnetic 
interaction 

Gravitational 

interaction 

Beta 

decay 

interaction 

⃝ ⃝ ⃝ ⃝ 

79.  In particle physics, gluons 

and photons both are called 

force-carrying particles. They 

are generally categorized as: 

Leptons Hadrons 
 Gauge-

Bosons 
Fermions ⃝ ⃝ ⃝ ⃝ 

72.  

If the speedy car slows down 

and  atches the police car’s 

speed (both at 40 m/s), the 

frequency of sound observed 

by the speedy car’s driver 

will be:   

Same as 

original 

frequency 

of sound 

Greater than 

original 

frequency of 

sound 

Smaller 

than 

original 

frequency 

of sound 

Speed of 

sound will 

decrease. 
⃝ ⃝ ⃝ ⃝ 

Scenario for MCQs # 

73 to 76 

An electrician designs a lighting circuit using three lamps with 

resistances 5 Ω, 10 Ω, and 20 Ω connected to a 12 V supply. He 

compares properties of series and parallel connections. 

 
73.  In the series connection, if 

the current drawn is 0.34A, 

what is the voltage drop 

across the 10 Ω lamp?   

34 V 29.4 V 3.4 V 2.94 V ⃝ ⃝ ⃝ ⃝ 

74.  

Which lamp will be the 

brightest in the parallel 

connection?   

The 5 Ω 

lamp 

The 10 Ω 

lamp 

The 20 Ω 

lamp 

 

All lamps 

will have 

the exact 

same 

brightness. 

⃝ ⃝ ⃝ ⃝ 

75.  What is the total resistance of 

the series connection? 
30 Ω 15 Ω 20 Ω 35 Ω ⃝ ⃝ ⃝ ⃝ 

76.  After comparison, he prefers 

the Parallel connection over 

Series combination of bulbs. 

This is because in parallel 

circuit,  

He uses 

less 

number of 

wires. 

each lamp 

operates 

independently 

and receives 

full voltage. 

the total 

current is 

reduced 

the bulbs 

are safe 

from ever 

burning 

out. 

⃝ ⃝ ⃝ ⃝ 

Scenario for MCQs # 

77 to 80 

Inside a “high-velocity” research chamber, physicists observe two 

different subatomic interactions. They note the following: 

System Interaction Mechanism 

Quarks bound inside a proton Exchange of gluons 

Electrons in the beam Exchange of photons 
 

 

77.  Which fundamental force is 

responsible for the exchange 

of gluons between quarks? 

Electro-

magnetic 

force 

Weak nuclear 

force 

Strong 

force 

Gravitational 
force 

⃝ ⃝ ⃝ ⃝ 

78.  The exchange of photons 

between electrons mediates 

which type of interaction? 

Strong 

interaction 

Electromagnetic 
interaction 

Gravitational 

interaction 

Beta 

decay 

interaction 

⃝ ⃝ ⃝ ⃝ 

79.  In particle physics, gluons 

and photons both are called 

force-carrying particles. They 

are generally categorized as: 

Leptons Hadrons 
 Gauge-

Bosons 
Fermions ⃝ ⃝ ⃝ ⃝ 
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72.  

If the speedy car slows down 

and  atches the police car’s 

speed (both at 40 m/s), the 

frequency of sound observed 

by the speedy car’s driver 

will be:   

Same as 

original 

frequency 

of sound 

Greater than 

original 

frequency of 

sound 

Smaller 

than 

original 

frequency 

of sound 

Speed of 

sound will 

decrease. 
⃝ ⃝ ⃝ ⃝ 

Scenario for MCQs # 

73 to 76 

An electrician designs a lighting circuit using three lamps with 

resistances 5 Ω, 10 Ω, and 20 Ω connected to a 12 V supply. He 

compares properties of series and parallel connections. 

 
73.  In the series connection, if 

the current drawn is 0.34A, 

what is the voltage drop 

across the 10 Ω lamp?   

34 V 29.4 V 3.4 V 2.94 V ⃝ ⃝ ⃝ ⃝ 

74.  

Which lamp will be the 

brightest in the parallel 

connection?   

The 5 Ω 

lamp 

The 10 Ω 

lamp 

The 20 Ω 

lamp 

 

All lamps 

will have 

the exact 

same 

brightness. 

⃝ ⃝ ⃝ ⃝ 

75.  What is the total resistance of 

the series connection? 
30 Ω 15 Ω 20 Ω 35 Ω ⃝ ⃝ ⃝ ⃝ 

76.  After comparison, he prefers 

the Parallel connection over 

Series combination of bulbs. 

This is because in parallel 

circuit,  

He uses 

less 

number of 

wires. 

each lamp 

operates 

independently 

and receives 

full voltage. 

the total 

current is 

reduced 

the bulbs 

are safe 

from ever 

burning 

out. 

⃝ ⃝ ⃝ ⃝ 

Scenario for MCQs # 

77 to 80 

Inside a “high-velocity” research chamber, physicists observe two 

different subatomic interactions. They note the following: 

System Interaction Mechanism 

Quarks bound inside a proton Exchange of gluons 

Electrons in the beam Exchange of photons 
 

 

77.  Which fundamental force is 

responsible for the exchange 

of gluons between quarks? 

Electro-

magnetic 

force 

Weak nuclear 

force 

Strong 

force 

Gravitational 
force 

⃝ ⃝ ⃝ ⃝ 

78.  The exchange of photons 

between electrons mediates 

which type of interaction? 

Strong 

interaction 

Electromagnetic 
interaction 

Gravitational 

interaction 

Beta 

decay 

interaction 

⃝ ⃝ ⃝ ⃝ 

79.  In particle physics, gluons 

and photons both are called 

force-carrying particles. They 

are generally categorized as: 

Leptons Hadrons 
 Gauge-

Bosons 
Fermions ⃝ ⃝ ⃝ ⃝ 
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the current drawn is 0.34A, 

what is the voltage drop 

across the 10 Ω lamp?   

34 V 29.4 V 3.4 V 2.94 V ⃝ ⃝ ⃝ ⃝ 
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Which lamp will be the 
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connection?   
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lamp 
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All lamps 
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75.  What is the total resistance of 

the series connection? 
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76.  After comparison, he prefers 

the Parallel connection over 

Series combination of bulbs. 
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less 

number of 

wires. 
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independently 
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full voltage. 

the total 

current is 

reduced 

the bulbs 

are safe 

from ever 
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out. 
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Scenario for MCQs # 

77 to 80 

Inside a “high-velocity” research chamber, physicists observe two 

different subatomic interactions. They note the following: 

System Interaction Mechanism 

Quarks bound inside a proton Exchange of gluons 

Electrons in the beam Exchange of photons 
 

 

77.  Which fundamental force is 

responsible for the exchange 

of gluons between quarks? 

Electro-

magnetic 

force 

Weak nuclear 

force 

Strong 

force 

Gravitational 
force 

⃝ ⃝ ⃝ ⃝ 

78.  The exchange of photons 

between electrons mediates 

which type of interaction? 

Strong 

interaction 

Electromagnetic 
interaction 

Gravitational 

interaction 

Beta 

decay 

interaction 

⃝ ⃝ ⃝ ⃝ 

79.  In particle physics, gluons 

and photons both are called 

force-carrying particles. They 

are generally categorized as: 

Leptons Hadrons 
 Gauge-

Bosons 
Fermions ⃝ ⃝ ⃝ ⃝ 
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SECTION – B (7 4 = 28 Marks)  

  Note: Give brief answers of the following questions.  All questions carry equal marks.            (7x4 = 28) 

Q

# 

Question Marks Question Marks 

1 

Using commutative property, distinguish 

between scalar product and vector product 

of two vectors. Give mathematical 

justifications for both. 

2+2 OR Distinguish between inertial and 

non‑inertial fra es of reference 

Providing at least one example for 

each. 

3+1 

2  An aero plane while flying horizontally 

drops a bomb when reaches exactly above 

the target but misses it. Explain why? 

04 OR Explain how inspectors can easily 

check the reliability of a concrete 

bridge with carbon fibers?                                                                        

04 

3 Enlist the assumptions made about an 

ideal fluid.      
  

04 OR What do you mean by conservative 

and non-conservative forces? Give 

two examples of each. 

2+2 

4 

A device draws a current of 4A when 

connected to a 12V battery. Calculate the: 

a)  power consumed by the device. 

b) resistance of the device. 
 

2+2 OR A straight wire of length 0.75m 

carries a current of 8A. It is placed in 

a uniform magnetic field of 0.2T such 

that it makes an angle of 45º with the 

magnetic field lines.   

(a) Determine the magnitude of the 

magnetic force on the wire.  

(b) What would be the force if the wire 

were placed parallel to the magnetic 

field? 

3+1 

5 How beats are produced? Why sometimes 

beats are not heard as distinct sounds by 

the human ear? 

2 + 2 OR In what ways a refrigerator operates as 

a heat engine working in reverse? 

Draw block diagram to show the 

direction of heat flow and work done.   

3+1 

6 A metal mesh enclosure blocks external 

electric charges from affecting a person 

inside. What physical principle explains 

this effect and how?  

1+3 OR Explain how the path difference 

between two coherent waves 

determines whether they produce a 

bright or dark interference pattern. 

2+2 

7 Define baryons and mesons. Give two 

examples of each. 

2+2 OR What is drag force? Mention three 

factors upon which it depends? 

1+3 
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SECTION – B (7 4 = 28 Marks)  

  Note: Give brief answers of the following questions.  All questions carry equal marks.            (7x4 = 28) 

Q

# 

Question Marks Question Marks 

1 

Using commutative property, distinguish 

between scalar product and vector product 

of two vectors. Give mathematical 

justifications for both. 

2+2 OR Distinguish between inertial and 

non‑inertial fra es of reference 

Providing at least one example for 

each. 

3+1 

2  An aero plane while flying horizontally 

drops a bomb when reaches exactly above 

the target but misses it. Explain why? 

04 OR Explain how inspectors can easily 

check the reliability of a concrete 

bridge with carbon fibers?                                                                        

04 

3 Enlist the assumptions made about an 

ideal fluid.      
  

04 OR What do you mean by conservative 

and non-conservative forces? Give 

two examples of each. 

2+2 

4 

A device draws a current of 4A when 

connected to a 12V battery. Calculate the: 

a)  power consumed by the device. 

b) resistance of the device. 
 

2+2 OR A straight wire of length 0.75m 

carries a current of 8A. It is placed in 

a uniform magnetic field of 0.2T such 

that it makes an angle of 45º with the 

magnetic field lines.   

(a) Determine the magnitude of the 

magnetic force on the wire.  

(b) What would be the force if the wire 

were placed parallel to the magnetic 

field? 

3+1 

5 How beats are produced? Why sometimes 

beats are not heard as distinct sounds by 

the human ear? 

2 + 2 OR In what ways a refrigerator operates as 

a heat engine working in reverse? 

Draw block diagram to show the 

direction of heat flow and work done.   

3+1 

6 A metal mesh enclosure blocks external 

electric charges from affecting a person 

inside. What physical principle explains 

this effect and how?  

1+3 OR Explain how the path difference 

between two coherent waves 

determines whether they produce a 

bright or dark interference pattern. 

2+2 

7 Define baryons and mesons. Give two 

examples of each. 

2+2 OR What is drag force? Mention three 

factors upon which it depends? 

1+3 
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Section - A (Marks 17)  

Time Allowed: 25 minutes 

Section – A is compulsory. All parts 
of this section are to be answered 
on this page and handed over to the 
Centre Superintendent. Deleting/ 
overwriting is not allowed. Do not 
use lead pencil. 

ROLL NUMBER  Version No. 
           

⓪ ⓪   ⓪   ⓪ ⓪   ⓪      ⓪   ⓪ ⓪   ⓪   

① ① ① ① ① ①  ① ① ① ① 

② ②  ②  ②  ②  ②  ②  ② ②  ②  

③  ③  ③  ③  ③  ③   ③  ③  ③  ③  

④  ④  ④  ④  ④  ④   ④  ④  ④  ④  

⑤  ⑤  ⑤  ⑤  ⑤  ⑤   ⑤  ⑤  ⑤  ⑤  

⑥  ⑥  ⑥  ⑥  ⑥  ⑥   ⑥  ⑥  ⑥  ⑥  

⑦  ⑦  ⑦  ⑦  ⑦  ⑦   ⑦  ⑦  ⑦  ⑦  

⑧  ⑧  ⑧  ⑧  ⑧  ⑧   ⑧  ⑧  ⑧  ⑧  

⑨  ⑨  ⑨  ⑨  ⑨  ⑨   ⑨  ⑨  ⑨  ⑨  

   Invigilator Sign. ____________     Candidate Sign.________  

  Q1. Fill the relevant bubble against each question according to curriculum. Each part carries one mark. 

S # Question (A) (B) (C) (D) (A) (B) (C) (D) 

i.  
Which of the following quantities 

are dimensionally similar? 

Torque and 

work 

 Stress and 

spring 

constant 

Angle and 

length 

Strain and 

pressure 
⃝ ⃝ ⃝ ⃝ 

ii.  
Maximum work is obtained by the 

process called: 
Isochoric Isothermal Isobaric Adiabatic ⃝ ⃝ ⃝ ⃝ 

iii.  

Projectile motion is two-

dimensional motion under 

constant acceleration due to 

Air resistance  Gravity 
  Horizontal 

distance  
Velocity ⃝ ⃝ ⃝ ⃝ 

iv.  
A turtle travel 45cm in 20 minutes, 

its average velocity will be:  
2.25cm/h 90cm/h 135cm/h 15cm/h ⃝ ⃝ ⃝ ⃝ 

v.  

A stationary wave is formed by 

waves of frequency 512Hz.The 

speed of the wave is 65m/s,  the 

distance between two consecutive   

antinodes is: 

0.126m 0.06m 
 

0.03m  
0.024 ⃝ ⃝ ⃝ ⃝ 

vi.  
A wire is stretched to double of its 

original length, its strain is 
0.5 1 zero 2  ⃝ ⃝ ⃝ ⃝ 

vii.  

Cyclotron frequency of a charged 

particle moving in a magnetic field 

B is independent of: 

Magnetic 

flux density 

Charge on a 

particle 

Velocity of 

particle 

Mass of 

particle 
⃝ ⃝ ⃝ ⃝ 

viii.  
The best instrument for accurate 

measurement of emf of a cell is: 
Voltmeter 

Potentiometer

  
Ammeter Ohmmeter ⃝ ⃝ ⃝ ⃝ 

ix.  What is the base unit of pressure? kgms-1 kgm-1s-1 kgm-1s-2 kgm2s-2 ⃝ ⃝ ⃝ ⃝ 

x.  
Theory of relativity was 

formulated by. 
Isaac Newton Rutherford Plank 

Albert 

Einstein 
⃝ ⃝ ⃝ ⃝ 

xi.  

The radius at two ends of a pipe is 

 in the ratio of 2:3,then the speed  

of liquid at the two ends is in the 

ratio of: 

2:3 3:2 4:9 9:4 ⃝ ⃝ ⃝ ⃝ 

xii.  
Lepton number for muon particle 

is:  
-1 +1 +1/2 0 ⃝ ⃝ ⃝ ⃝ 
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SECTION – B (Marks 39)  

  Q.2  Attempt the following questions.            (13x3 = 39) 

Q# Question Marks Question Marks 

(i) An equation is dimensionally correct. 

Does it mean that equation is necessary 

correct? 

03 OR Find cross product of two unit vectors 

at 0o and 90o. 

03 

(ii) Define crystalline and amorphous solid. 03 OR What are the differences between 

gluons and photons? 

03 

(iii) Write the characteristics of scalar 

product. 

03 OR Define the principle used in 

seismometer. 

03 

(iv) Differentiate between conservative and 

non-conservative forces. 

03 OR How a steady flow is different from 

turbulent flow? 

03 

(v) What is effect of radius of cross section 

of conductor on its resistance?  

03 OR Radius of sphere is measured with a 

screw gauge and is substituted in the 

formulae of its surface area(A=πr2) and 

volume(V=4/3πr3). Which of the two 

results will be more accurate?  

03 

(vi) Explain the stress strain curve for ductile 

material. 

03 OR Describe the limitation of first law of 

thermodynamics. 

03 

(vii) Find the angle of projection of a 

projectile for which the maximum height 

and corresponding range are equal? 

03 OR  An ideal liquid is flowing through a 

pipe of variable diameter as shown in 

figure. Where is pressure high (at 

position A or at B). Justify your 

answer. 

            A                            B 

03 

(viii) By using concept of dot product, how can 

you describe that magnetic flux is scalar 

product of magnetic flux density (B) and 

vector area (A)? 

03 OR Is there any transfer of energy through 

a medium when stationary waves are 

produced in it? Explain. 

03 

(ix) Two tuning forks of frequencies 456 Hz 

and 452 Hz are sounded together. How 

many beats are produced over a period of 

10 second? 

03 OR A 40 kg mass is supported by 5 m long 

aluminium wire (YA=7×1010 Pa). To 

have same elongation in a copper wire 

of the same length under the same 

weight, find the diameter of copper 

wire. (YC=12×1010 Pa) 

03 
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(x)  Why does the resistance of LDR 

decrease with increase in intensity of 

light on it? 

03 OR Define (a) radian (b) angular 

acceleration 

03 

 (xi) If 280 J of work is done in carrying a 

charge from a place where potential is -

12V to another place where potential is V 

volt. Calculate the value of V. 

03 OR Write the characteristics of an ideal 

fluid. 

03 

(xii) Two spheres A and B are of the same 

masses but the radius of A is greater than 

that of B. Which one will require more 

torque applied on it to bring into rotation 

about their axes of rotation?  

03 OR Hydrogen has three isotopes. How can 

you use magnetic field to separate 

them? 

03 

(xiii) Define constructive and destructive 

interference. 

03 OR State the process in which the internal 

energy of the system remains constant?  

03 

 

   SECTION – C (Marks 24)    (4x6 = 24) 

   Note: Attempt all questions. Marks of each question are equal.   

 

Q.3 Explain elastic collision in one 

dimension and prove that for two bodies 

colliding elastically, relative speed of 

approach before collision is equal to 

relative speed of separation after 

collision. 

02+ 04 

 

OR Explain Carnot cycle. Derive the 

relation for the efficiency of Carnot 

engine. 

03+03 

Q.4 State law of conservation of angular 

momentum. Show that ΔL/Δt= 0 and 

angular momentum L is conserved for an 

isolated system.    

01+03

+02 

OR Show that electric field intensity is 

equal to negative of potential gradient.  

Prove that Volt/meter =   Newton / 

Coulomb 

04+02 

Q.5 What is meant by quark? Explain the 

quark family of particle. 

02+ 04 OR Describe the following consequences 

of special theory of relativity 

A: Mass variation  

B: Length contraction 

C: Time dilation 

02+02

+02 

Q.6 Find current flowing through each 

resistor, using Kirchhoff’s law in the 

given circuit. 

 

 

 

06 OR In an experiment a 3kg water rocket is 

launched from ground. The rocket 

total energy at the top of its flight is 

2352J. 

a. What was the rocket launching 

speed? 

b. What height did the rocket reach? 

c. What is the kinetic energy and 

potential energy of the rocket after 

2.5s of its launch? 

02+02

+02 
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(x)  Why does the resistance of LDR 

decrease with increase in intensity of 

light on it? 

03 OR Define (a) radian (b) angular 

acceleration 

03 

 (xi) If 280 J of work is done in carrying a 

charge from a place where potential is -

12V to another place where potential is V 

volt. Calculate the value of V. 

03 OR Write the characteristics of an ideal 

fluid. 

03 

(xii) Two spheres A and B are of the same 

masses but the radius of A is greater than 

that of B. Which one will require more 

torque applied on it to bring into rotation 

about their axes of rotation?  

03 OR Hydrogen has three isotopes. How can 

you use magnetic field to separate 

them? 

03 

(xiii) Define constructive and destructive 

interference. 

03 OR State the process in which the internal 

energy of the system remains constant?  

03 

 

   SECTION – C (Marks 24)    (4x6 = 24) 

   Note: Attempt all questions. Marks of each question are equal.   

 

Q.3 Explain elastic collision in one 

dimension and prove that for two bodies 

colliding elastically, relative speed of 

approach before collision is equal to 

relative speed of separation after 

collision. 

02+ 04 

 

OR Explain Carnot cycle. Derive the 

relation for the efficiency of Carnot 

engine. 

03+03 

Q.4 State law of conservation of angular 

momentum. Show that ΔL/Δt= 0 and 

angular momentum L is conserved for an 

isolated system.    

01+03

+02 

OR Show that electric field intensity is 

equal to negative of potential gradient.  

Prove that Volt/meter =   Newton / 

Coulomb 

04+02 

Q.5 What is meant by quark? Explain the 

quark family of particle. 

02+ 04 OR Describe the following consequences 

of special theory of relativity 

A: Mass variation  

B: Length contraction 

C: Time dilation 

02+02

+02 

Q.6 Find current flowing through each 

resistor, using Kirchhoff’s law in the 

given circuit. 

 

 

 

06 OR In an experiment a 3kg water rocket is 

launched from ground. The rocket 

total energy at the top of its flight is 

2352J. 

a. What was the rocket launching 

speed? 

b. What height did the rocket reach? 

c. What is the kinetic energy and 

potential energy of the rocket after 

2.5s of its launch? 

02+02

+02 
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(x)  Why does the resistance of LDR 

decrease with increase in intensity of 

light on it? 

03 OR Define (a) radian (b) angular 

acceleration 

03 

 (xi) If 280 J of work is done in carrying a 

charge from a place where potential is -

12V to another place where potential is V 

volt. Calculate the value of V. 

03 OR Write the characteristics of an ideal 

fluid. 

03 

(xii) Two spheres A and B are of the same 

masses but the radius of A is greater than 

that of B. Which one will require more 

torque applied on it to bring into rotation 

about their axes of rotation?  

03 OR Hydrogen has three isotopes. How can 

you use magnetic field to separate 

them? 

03 

(xiii) Define constructive and destructive 

interference. 

03 OR State the process in which the internal 

energy of the system remains constant?  

03 

 

   SECTION – C (Marks 24)    (4x6 = 24) 

   Note: Attempt all questions. Marks of each question are equal.   

 

Q.3 Explain elastic collision in one 

dimension and prove that for two bodies 

colliding elastically, relative speed of 

approach before collision is equal to 

relative speed of separation after 

collision. 

02+ 04 

 

OR Explain Carnot cycle. Derive the 

relation for the efficiency of Carnot 

engine. 

03+03 

Q.4 State law of conservation of angular 

momentum. Show that ΔL/Δt= 0 and 

angular momentum L is conserved for an 

isolated system.    

01+03

+02 

OR Show that electric field intensity is 

equal to negative of potential gradient.  

Prove that Volt/meter =   Newton / 

Coulomb 

04+02 

Q.5 What is meant by quark? Explain the 

quark family of particle. 

02+ 04 OR Describe the following consequences 

of special theory of relativity 

A: Mass variation  

B: Length contraction 

C: Time dilation 

02+02

+02 

Q.6 Find current flowing through each 

resistor, using Kirchhoff’s law in the 

given circuit. 

 

 

 

06 OR In an experiment a 3kg water rocket is 

launched from ground. The rocket 

total energy at the top of its flight is 

2352J. 

a. What was the rocket launching 

speed? 

b. What height did the rocket reach? 

c. What is the kinetic energy and 

potential energy of the rocket after 

2.5s of its launch? 

02+02

+02 
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