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11..  MMEEAASSUURREEMMEENNTT  
 

1. The length and width of a rectangular room are measured to be 3.95 0.05m  and 

3.05 0.05m  respectively.  The area of the floor is:        [SA2016] 

 (A) 212.05 0.01m  (B) 212.05 0.005m  (C) 212.05 0.34m  (D) 212.05 0.40m  

 

22..  KKIINNEEMMAATTIICCSS  
 

1. A boy standing on the footpath tosses a ball straight up and catches 
it. The driver of a car passing by moving with uniform velocity sees 
this.      

 
 

  [SA2009] 

 
 The trajectory of the ball as seen by the driver will be: 

(A) 

 

(B) 

 
 

(C) 

 
 

(D)  

 
2. A juggler tosses a ball up in the air with initial speed u. At the instant it reaches its maximum 

height H, he tosses up a second ball with the same initial speed. The two balls will collide at 
a height:       [SA2011] 

 (A) 
H

4
 (B) 

H

2
 (C) 

3H

4
 (D) 

3
H

4
 

 
3. A girl standing at point P on a beach wishes to reach a point Q 

in the sea as quickly as possible. She can run at 6 km h1 on the 
beach and swim at 4 km h1 in the sea. She should take the path: 

 (A) PAQ       

 (B) PBQ   

 (C) PCQ  

 (D) PDQ  

  [SA2011] 




Q

P

sea

beach

A B C D

 
 
4. A boat crossing a river moves with a velocity v relative to still water. The river is flowing with 

a velocity v/2 with respect to the bank. The angle with respect to the flow direction with which 
the boat should move to minimize the drift is:     [SA2012] 

 (A) 30  (B) 60  (C) 150  (D) 120  

 
5. The accompanying graph of position x versus time t represents the 

motion of a particle. If p and q are both positive constants, the expression 

that best describes the acceleration  of the particle is:      
 (A) a p qt    (B) a p qt    

 (C) a p qt   (D) a p qt   

 [SA2013] 
X

t  
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6. Two stones of mass m1 and m2 (such that m1>m2) are dropped t  time apart from the same 

height towards the ground.  At a later time t the difference in their speed is V  and their 

mutual separation is S .  While both stones are in flight:   [SA2013] 

 (A) V  decreases with time and S  increases with time 

 (B)  Both V  and S  increases with time 

 (C) V  remains constant with time and S  decreas3es with time 

 (D) V  remains constant with time and S  increases with time 

 
7. Two skaters P and Q are skating towards each other. Skater P throws a ball towards W 

every 5s such that it always leaves her hand with speed 2 1ms with respect to the ground. 

Consider two cases: 

 (i) P runs with speed 1 1ms  towards Q while Q remains stationary 

 (ii) Q runs with speed 1 1ms  towards P while P remains stationary. 

 Note that irrespective of speed of P, ball always leaves P's hand with speed 2 1ms  with 

respect to the ground. Ignore gravity. Balls will be received by Q.   [SA2013] 
 (A) One every 2.5 s in case (I) and one every 3.3 s in case (II) 
 (B) One every 2 s in case (I) and one every 4 s in case (II) 
 (C) One every 3.3 s in case (I) and one every 2.5 s in case (II) 
 (D) One every 2.5 s in case (I) and one every 2.5 s in case (II) 
 

8. In the following displacement (x) vs time (t) graph, at which 
among the points P, Q, and R is the object's speed increasing?  [SA2014] 

 (A) R only   (B) P only  
 (C) Q and R only   (D) P, Q, R 

 
 

9. An object at rest at the origin begins to move in the +x direction with a uniform acceleration 
of 1 m/s2 for 4s and then it continues moving with a uniform velocity of 4 m/s in the same 
direction.  The x – t graph for object’s motion will be:        [SA2015] 

(A) 

x

t
4s  

(B) 

x

t
4s  

(C) 

x

t
4s  

(D) 

x

t
4s  

 

10. A person walks 25.0° north of east for 3.18km. How far would she have to walk due north 
and then due east to arrive at the same location?        [SA2016] 

 (A) Towards north 2.88km  and towards east 1.34km  

 (B) Towards north 2.11km  and towards east 2.11km  

 (C) Towards north 1.25km  and towards east 1.93km  

 (D) Towards north 1.34km  and towards east 2.88km  
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11. A car goes around uniform circular track of radius R at a uniform speed v once in every T 

seconds. The magnitude of the centripetal acceleration is 
ca . If the car now goes uniformly 

around a larger circular track of radius 2R and experiences a centripetal acceleration of 

magnitude
c8a , then its time period is:           [SA2016] 

 (A) 2T  (B) 3T  (C) T / 2  (D) 3T / 2  
 

12. A stone thrown down with a speed u  takes a time 
1t  to reach the ground while another 

stone, thrown upwards from the same point with the same speed takes time
2t . The 

maximum height the second stone reaches from the ground is?        [SA2016] 

 (A) 
1 2

1
gt t

2
 (B)  

2

1 2g / 8 t t  (C)  
2

1 2g / 8 t t  (D) 2

2

1
gt

2
 

  

33..  LLAAWWSS  OOFF  MMOOTTIIOONN  
 

1. A block of mass M is at rest on a plane surface inclined at an angle   to the horizontal. The 
magnitude of force exerted by the plane on the block is:   [SA2009] 

 (A) Mgcos  (B) Mgsin  (C) Mgtan  (D) Mg  
 

2. A block of mass M rests on a rough horizontal table. A steadily increasing horizontal force is 
applied such that the block starts to slide on the table without toppling. The force is 
contained even after sliding has started. Assume the coefficients of static end kinetic friction 
between the table and block to be equal. The correct representation of the variation of the 
frictional force, 

1
f  exerted by the table on the block with time t is given by: [SA2010] 

(A) 

t

f

 0,0
 

(B) 

t

f

 0,0  

(C) 

t

f

 0,0
 

(D) 

t

f

 0,0
 

 

3. A soldier with a machine gun, falling from an airplane gets detached from his parachute. He 
is able to resist the downward acceleration if the shoots 40 bullets a second at the speed of  
500 m/s. If the weight of a bullet is 49 gm, what is the weight of the man with the gun? Ignore 

resistance due to air and assume the acceleration due to gravity g = 9.8 2ms : [SA2010] 
 (A) 50 kg  (B) 75 kg (C) 100 kg  (D) 125 kg 
 

4. A small child tries to moves a large rubber toy placed on the 
ground. The toy does not move but gets deformed under her 

pushing force (F


 ) which is obliquely upward as shown. Then  
 

 [SA2011] 
 

F


Push

 
 (A) The resultant of the pushing force (F


), weight of the toy, normal force by the ground on 

the toy and the frictional force is zero 
 (B) The normal force by the ground is equal and opposite to the weight of the toy 

 (C) The pushing force (F


) of the child is balanced by the equal and opposite frictional force 

 (D) The pushing force (F


) of the child is balanced by the total internal force in the toy 
generated due to deformation. 
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5. A ball falls vertically downward and bounces off a horizontal floor. The speed of the ball just 
before reaching the floor (u1) is equal to the speed just after leaving contact with the floor 
(u2); u1 = u2. The corresponding magnitudes of accelerations are denoted respectively by a1 
and a2. The air resistance during motion is proportional to speed and is not negligible. If g is 
acceleration due to gravity, then:     [SA2012] 

 (A) 
1 2

a <a  (B) 
1 2

a =a g  (C) 
1 2

a >a  (D) 
1 2

a a g   
 

6. A girl holds a book of mass m against a vertical wall with a horizontal force F using her finger 
so that the book does not move. The frictional force on the book by the wall is: [SA2012] 

 (A) F and along the finger but pointing towards the girl 
 (B) F upwards where  is the coefficient of static friction 
 (C) mg and upwards 
 (D) equal and opposite to the resultant of F and mg 
 

7. In an experiment, mass of an object is measured by applying a known force on it, and then 
measuring its acceleration.  If, in the experiment, the measured values of applied force and 

the measured acceleration are F 10.0 0.2N   and 2a 1.00 0.01m / s  , respectively, the 

mass of the object is:       [SA2015] 
 (A) 10.0kg  (B) 10.0 0.1Kg  (C) 10.0 0.3Kg  (D) 10.0 0.4Kg  

 
8. A parachutist with total weight 75 kg drops vertically onto a sandy ground with a speed of  

2 ms–1 and comes to a halt over a distance of 0.25 m. The average force from the ground on 
her is close to:        [SA2015] 

 (A) 600N (B) 1200N  (C) 1350N  (D) 1950N  
 

9. An electric field due to a positively charged long straight wire at a distance r from it is 

proportional to 1r  in magnitude.  Two electrons are orbiting such a long straight wire in 

circular orbits of radii 1Å  and 2Å .  The ratio of their respective time periods is? [SA2016] 
 (A) 1:1 (B) 1:2  (C) 2:1 (D) 4:1 
 

10. Two particle of identical mass are moving in circular orbits under a potential given by 

  nV r Kr ,  where K  is a constant.  If the radii of their orbits are 
1 2r : r  and their speeds are 

1 2v : v , respectively, then:           [SA2016] 

 (A) 2 n 2 n

1 1 2 2v r v r  (B) 2 n 2 n

1 1 2 2v r v r   (C) 2 2

1 1 2 2v r v r  (D) 2 2 n 2 2 n

1 1 2 2v r v r   

 

44..  WWOORRKK,,  EENNEERRGGYY  AANNDD  PPOOWWEERR  
  

 

1. A block of mass m is sliding on a fixed frictionless concave 
surface of radius R. It is released from rest at point P which is at 
a height of H < < R from the lowest point Q.    

 (A) What is the potential energy as a function of , taking the 
lowest point Q as the reference level for potential energy? 

 (B) What is the kinetic energy as a function of ? 

   [SA2010] 

 R

mP

H Q  
 (C) What is the time taken for the particle to reach from point P to the lowest point Q? 
 (D) How much force is exerted by the block on the concave surface at the point Q? 
 
 

2. A 750 W motor drivers a pump which lifts 300 litres of water per minute to a height of  
6 meters. The efficiency of the motor is nearly (take acceleration due to gravity to be 

210 m/s ).        [SA2011] 

 (A) 30%  (B) 40%  (C) 50%  (D) 20% 
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3. A body of 0.5 kg moves along the positive x-axis 

under the influence of a varying force F  
(in Newtons) as shown below:  

  If the speed of the object at x = 4m in 3.16 ms1 then 
its speed at x = 8m is: 

 (A) 13.16ms  (B) 19.3ms   

 (C) 18ms  (D) 16.8ms  

 [SA2011] 

0,0 2 4 6 8 10

1

2

3

 F N

 x m    

4. A block of mass m is sliding down an inclined plane with constant speed. 
At a certain instant 

0
t , its height above. The ground is h. The coefficient 

of kinetic friction between the block and the plane is . If the block 

reaches the ground at a later instant 
g

t , then the energy dissipated by 

friction in the time interval 
g 0

(t t )  is:    

 [SA2012] 



h

m

 
  (A) mgh (B) mgh (C) mgh/sin (D) mgh/cos 
 
 

5. A box when dropped from a certain height reaches the ground with a speed v. When it skids 
from rest from the same height down a rough inclined plane inclined at an angle 45° to the 
horizontal, it reaches the ground with a speed v/3. The coefficient of sliding friction between 

the box and the plane is (acceleration due to gravity is 210 ms )    [SA2014] 

 (A) 
8

9
 (B) 

1

9
 (C) 

2

3
 (D) 

1

3
 

 

6. Water falls down a 500.0 m shaft to reach a turbine which generates electricity.  How much 

water must fall per second in order to generate 91.00 10  Watts of power? (Assume 50%  

efficiency of conversion and 2g=10m/s )          [SA2016] 

 (A) 3250m  (B) 3400m  (C) 3500m  (D) 3200m  

 
  

55..  CCOONNSSEERRVVAATTIIOONN  OOFF  MMOOMMEENNTTUUMM  

  
 

1. On a horizontal frictionless frozen lake, a girl (36 kg) and a box (9 kg) are connected to each 
other by means of a rope. Initially they are 20 m apart. The girl exerts a horizontal force on 
the box, pulling it towards her. How far has the girl travelled when she meets the box? 

 (A) 10m       [SA2011] 
 (B) Since there is no friction, the girl will not move 
 (C) 16m      
 (D) 4m 
 

2. A clay ball of mass m and speed v strikes another metal ball of same mass m, which is at 
rest. They stick together after collision. The kinetic energy of the system after collision is: 

 [SA2012] 

 (A) 2mv / 2  (B) 2mv / 4  (C) 22mv  (D) 2mv  
 

3. A firecracker is thrown with velocity of 130 ms  in a direction which makes an angle of 75º 

with the vertical axis. At some point on its trajectory, the firecracker split into two identical 
pieces in such a way that one piece falls 27 m far from the shooting point. Assuming that all 
trajectories are contained in the same plane, how far will the other piece fall from the 

shooting point? (Take 2g 10 ms  and neglect air resistance).   [SA2012] 

 (A) 63 m or 144 m  (B) 28 m or 72 m (C) 72 m or 99 m  (D) 63 m or 117 m 
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4. A man inside a freely falling box throws a heavy ball towards a side wall. The ball keeps on 
bouncing between the opposite walls of the box. We neglect air resistance and friction. 
Which of the following figures depicts the motion of the centre of mass of the entire system 
(man, the ball and the box)?     [SA2013] 

(A) 

 

(B) 

 

(C) 

 

(D) 

 

 
5.  A ball is thrown horizontally from a height with a certain initial 

velocity at time t = 0. The ball bounces repeatedly from the 
ground with the coefficient of restitution less than 1 as shown. 
Neglect air resistance and taking the upward direction as 
positive, which figure qualitatively depicts the vertical component 
of the ball’s velocity (V) as a function of time (t)?   

[SA2013] 

 

(A) 

yV

t

 

(B) 

yV

t

 

(C) 

yV

t

 

(D) 

yV

t

 
 

6. Two identical uniform rectangular blocks (with longest side L) 
and a solid sphere of radius R are to be balanced at the edge 
of a heavy table such that the centre of the sphere remains at 
the maximum possible horizontal distance from the vertical 
edge of the table without toppling as indicated in the figure. 

  If the mass of each block is M and of the sphere is M/2, then 
the maximum distance x that can be achieved is :  

 (A) 8L/15  (B) 5L/6  
 (C) (3L/4 + R)  (D)(7L/15 + R) 

[SA2013] 

Table

L

X

R

 
 

7. A uniform square wooden sheet of side a has its 
center of mass located at point O as shown in the 
figure on the left. A square portion of side b of this 
sheet is cut out to produce and L-shaped sheet as 
shown in the figure on the right. The center of mass 
of the L-shaped sheet lies at the point P (in the 
diagram) when.    

                 [SA2014] 
a b


P O

O


 

 (A)  a / b 5 1 / 2   (B)  a / b 5 1 / 2   (C)  a / b 3 1 /1   (D)  a / b 3 1 / 2   

 

8. A "V"  shaped rigid body has two identical uniform arms.  What must be the angle between 
the two arms so that when the body is hung from one end, the other arm is horizontal? 

 (A)  1cos 1/ 3  (B)  1cos 1/ 2  (C)  1cos 1/ 4  (D)  1cos 1/ 6  [SA2016] 
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66..  RROOTTAATTIIOONNAALL  MMOOTTIIOONN  
 
1. A solid square plate is spun around different axes with the same angular speed.  In which of 

the following choice of axis of rotation will the kinetic energy of the plate be the largest? 
 [SA2009] 

 (A) Through the center normal to the plate (B) along one of the diagonals of the plate 
 (C) Along one of the edges of the plate (D) through one corner normal to the plate 
 
2. A hollow tilted cylindrical vessels of negligible mass rests on a 

horizontal plane as shown.  The diameter of the base is a and 
the side of the cylinder makes an angle   with the horizontal.  

Water is then slowly poured into the cylinder.  The cylinder 
topples over when the water reaches a certain height h, given 
by:        

                           [SA2015] 

h



a  

  (A) h 2atan   (B) 2h atan   (C) h atan   (D) 
a

h tan
2

   

 

3. A rigid body in the shape of a “V” has two equal arms made of uniform rods. What must the 
angle between the two rods be so that when the body is suspended from one end, the other 
arm is horizontal?        [SA2015] 

 (A) 1 1
cos

3

  
 
 

 (B) 1 1
cos

2

  
 
 

 (C) 1 1
cos

4

  
 
 

 (D) 1 1
cos

6

  
 
 

 

 
4. A rigid ball rolls without slipping on a surface 

shown below. Which one of the following is 
the most likely representation of the distance 
travelled by the ball vs time graph?      

                                                      [SA2016] 

 

(A) 

distance

time  

(B) 

distance

time  

(C) 

distance

time  

(D) 

distance

time  
 
5. Which one of the following four graphs best depict the 

variation with x of the moment of inertia I  of a uniform 
triangular lamina about an axis parallel to its base at a 
distance x from it:    

 

                                       [SA2016] 

x

h





 

(A) 

I

h
x

 

(B) 

I

h
x

 

(C) 

I

h
x

 

(D) 

I

h
x

 
 



FIITJEE   

 

KVPY ARCHIVEPHYSICS-QUESTION FOR XI CLASS- FIITJEE  

 

 

6. A uniform metal plate shaped like a triangle ABC has a mass of 540 gm.  The length of the 
sides AB, BC and CA are 3 cm, 5 cm and 4 cm, respectively.  The plate is pivoted freely 
about the point A.  What mass must be added to a vertex, so that the plate can hang with the 
long edge horizontal?                                             [SA2016] 

 (A) 140 gm at C (B) 540 gm at C (C) 140 gm at B (D) 540 gm at B 
 

77..  GGRRAAVVIITTAATTIIOONN  
 

1. Consider two spherical planets of same average density. Planet 2 is 8 times as massive as 
planet 1.  The ratio of the acceleration due to gravity of the second planet to that of the first 
is.        [SA2009] 

 (A) 1 (B) 2  (C) 4  (D) 8   

 
2. A planet of mass m is moving around a star of mass M and radius R in a circular orbit of 

radius r. The star abruptly shrinks to half its radius without any loss of mass. What change 
will be there in the orbit of the planet?     [SA2010] 

 (A) The planet will escape from the star (B) The radius of the orbit will increase 
 (C) The radius of the orbit will decrease (D) The radius of the orbit will not change 
 
3. If the axis of rotation of the earth were extended into space then it would pass close to: 
 (A) The moon (B) The sun     [SA2015] 
 (C) The pole star (D) The centre of mass of all the planets in the solar system 
 
4. A ball is launched from the top of Mt. Everest which is at elevation of 9000m. The ball moves 

in circular orbit around earth. Acceleration due to gravity near the earth’s surface is g. The 
magnitude of the ball’s acceleration while in orbit is:   [SA2015] 

 (A) Close to g/2   (B) zero  
 (C) Much greater than g  (D) nearly equal to g 
 
5. A planet is orbiting the sun in an elliptical orbit.  Let U denote the potential energy and K 

denote the kinetic energy of the planet at an arbitrary point on the orbit. Choose the correct 
statement:       [SA2015] 

 (A) K U  always   

 (B) K U  always    

 (C) K U  always  

 (D) K U  for two positions of the planet in the orbit 

 
6. The international space station is maintained in a nearly circular orbit with a mean altitude of 

330 km and a maximum of 410 km.  An astronaut is floating in the space station’s cabin. The 
acceleration of astronaut as measured from the earth is:   [SA2015] 

 (A) Zero  
 (B) Nearly zero and directed towards the earth 
 (C) Nearly g and directed along the line of travel of the station 
 (D) Nearly g and directed towards the earth 
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88..  FFLLUUIIDD  
 
1. We sit in the room with windows open. The      [SA2009] 

 (A) Air pressure on the floor of the room equals the atmospheric pressure but the air 
pressure on the ceiling is negligible 

 (B) Air pressure is nearly the same on the floor, the walls and the ceiling 
 (C) Air pressure on the floor equals the weight of the air column inside the room (from floor 

to ceiling) per unit area 
 (D) Air pressure on the walls is zero since the weight of air acts downward 
 
2. A spring balance A reads 2 kg with a block of mass m suspended from 

it. Another balance B reads 3 kg when a beaker with a liquid is put on 
its pan. The two balances are now so arranged that the hanging mass 
m is fully immersed inside the liquid in the beaker as shown in the 
figure. In this situation         

 (A) The balance A will read 2 kg and B will read 5 kg 
 (B) The balance A will read 2 kg and B will read 3 kg 

 
                 [SA2009] 
 

 A

B

 
 (C) The balance A will read less than 2 kg and B will read between 3 kg and 5 kg 
 (D) The balance A will read less than 2 kg and B will read 3 kg 
 
3. Two immiscible liquids, A and B are kept in a U-tube. If the density of liquid A is smaller than 

the density of liquid B, then the equilibrium situation is:   [SA2009] 

(A) Liquid A
Liquid B

 

(B) Liquid A
Liquid B

 

(C) Liquid A
Liquid B

 

(D) None of these 

 
4. An object with uniform density  is attached to a spring that is known to 

stretch linearly with applied force as shown below.   

 When the spring-object system is immersed in a liquid of density 
1
  as 

shown in the figure, the spring stretches by an amount  1 1
x    . When 

the experiment is repeated in a liquid of density 
2 1
   , the spring 

stretches by an amount 
2

x . Neglecting any buoyant force on the spring, 

the density of the object is 

       [SA2011] 
 

 

 

 (A) 1 1 2 2

1 2

x x

x x

 
 


 (B) 1 2 2 1

2 1

x x

x x

 
 


 (C) 1 2 2 1

1 2

x x

x x

  
 


 (D) 1 1 2 2

1 2

x x

x x

  
 


 

 
5. A solid cube and a solid sphere both made of same material are completely submerged in 

water but to different depths. The sphere and the cube have same surface area. The 
buoyant force is:       [SA2012] 

 (A) Greater for the cube than the sphere  
 (B) Greater for the sphere than the cube  
 (C) Same for the sphere and the cube  
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 (D) Greater for the object that is submerged deeper 
 
6. A tall tank filled with water has an irregular shape as shown. The 

wall CD makes an angle of 45° with the horizontal; the wall AB is 
normal to the base BC. The lengths AB and CD are much 
smaller than the height h of water (figure not to scale). [SA2013] 

 Let P1, P2 and P3 be the pressures exerted by the water on the 
wall AB, base BC and the wall CD respectively. Density of water 

is   and g is acceleration due to gravity. Then, approximately 

 (A) 
1 2 3

P P P     (B) 
1 3 2

1
P 0,P P

2
   

1P

2P

3P

A

B
C

D

 

 (C) 
1 3 2

1
P P P

2
     (D) 

1 3 2
P P 0,P h g     

 

7. A box, when hung from a spring balance shows a reading of 50 kg. If the same box is hung 
from the same spring balance inside an evacuated chamber, the reading on the scale will 
be:        [SA2014] 

 (A) 50 kg because the mass of the box remains unchanged    
 (B) 50 kg because the effect of the absence of the atmosphere will be identical on the box 

and the spring balance 
 (C) Less than 50 kg because the weight of the column of air on the box will be absent 
 (D) More than 50 kg because the atmospheric buoyancy force will be absent 
 
8. A machine is blowing spherical soap bubbles of different radii filled with helium gas. It is 

found that if the bubbles have a radius smaller than 1 cm, then they sink to the floor in still 
air. Larger bubbles float in the air. Assume that the thickness of the soap film in all bubbles is 
uniform and equal. Assume that the density of soap solution is same as that of water (= 1000 

3kg m ). The density of helium inside the bubbles and air are 0.18 3kg m  and 1.23 3kg m , 

respectively. Then the thickness of the soap film of the bubbles is (note 1 m = 610 m) .  

 (A) 0.50 m (B) 1.50 m (C) 7.00 m (D) 3.50 m [SA2014] 
 
9. Stoke’s law states that the viscous drag force F experienced by a sphere of radius a,  

moving with a speed v through a fluid with coefficient of viscosity  , is given by F 6 av  . 

 If this fluid is flowing through a cylindrical pipe of radius r, length l  and a pressure difference 
of P across its two ends, then the volume of water V which flows through the pipe in time t 

can be written as: 
cb rv p

k ,
t l

 
  

 
 Where k is a dimensionless constant. Correct values of 

a,b  and c  are:       [SA2015] 

 (A) a 1,b 1,c 4       (B) a 1,b 1,c 4      

 (C) a 2,b 1,c 3       (D) a 1,b 2,c 0 4      

 
10. Mercury is often used in clinical thermometers.  Which one of the following properties of 

mercury is not a reason for this?          [SA2016] 
 (A) The coefficient of the thermal expansion is large 
 (B) It is shiny 
 (C) It is a liquid at room temperature 
 (D) It has high density 

 

99..  HHEEAATT  
 

1. We are able to squeeze snow and make balls out of it because of:   [SA2009] 
 (A) Anomalous behaviour of water (B) large latent heat of ice 
 (C) Large specific heat of water (D) low melting point of ice 
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2. The temperature of a metal coin is increased by 100°C and its diameter increases by 0.15%. 
Its area increase by nearly:     [SA2009] 

 (A) 0.15%  (B) 0.60%  (C) 0.30%  (D) 0.0225%  

 
3. A solid cube and a solid sphere of identical material and equal masses are heated to the 

same teperature and left to cool in the same surroundings. Then:   [SA2009] 
 (A) The cube will cool faster because of its sharp edges 
 (B) The cube will cool faster because it has a larger surface area 
 (C) The sphere will cool faster because it is smooth 
 (D) The sphere will cool faster because it has a larger surfaces area 
 

4. Two identical blocks of metal are at 20C and 80C respectively. The specific heat of the 
material of the two blocks increases with temperature. Which of the following is true about 
the final temperature Tf when the two blocks are brought into contact (assuming that so seta 

is lost to the surroundings)      [SA2010] 

 (A) 
f

T  will be 50C 

 (B) 
f

T  will be more than 50C 

 (C) 
f

T  will be less than 50C 

 (D) 
f

T  can be either more than or less than 50C depending on the precise variation of the 

specific heat with temperature 
 

5. A new temperature scale uses X as a unit of temperature, where the numerical value of the 
temperature tx in this scale is related to the absolute temperature T by tx = 3T + 300. If the 
specific heat of a material using this unit is 1400 J kg1 X1 its specific heat in the S.I. system 
of units is:       [SA2010] 

 (A) 4200 J kg1 K1  
 (B) 1400 J kg1 K1  
 (C) 466.7 J kg1 K1  
 (D) Impossible to determine from the information provided 
 

6. The following three objects (1) a metal tray, (2) a block of wood, and (3) a woolen cap are 
left in a closed room overnight. Next day the temperature of each is recorded as T1, T2 and 
T3 respectively. The likely situation is:     [SA2011] 

 (A) 
1 2 3

T T T   (B) 
3 2 3

T T T   (C) 
3 2 1

T T T   (D) 
3 2 1

T T T   
 

7. The number of air molecules in a  5m 5m 4m   room at standard temperature and 

pressure is of the order of:     [SA2011] 

 (A) 236 10  (B) 243 10  (C) 273 10  (D) 306 10  
 

8. In a thermally isolated system, two boxes filled with an ideal gas are connected by a valve.  
When the value is in closed position, states of the box 1 and 2, respectively, are (1 atm, V, T) 
and (0.5 atm, 4V, T).  When the valve is opened, the final pressure of the system of 
approximately:       [SA2011] 

 (A) 0.5atm  (B) 0.6atm  (C) 0.75atm  (D) 1.0atm  
 

9. In the Arctic region hemispherical houses called Igloos are made of ice. It is possible to 
maintain inside an Igloo as high as 20 C  because:   [SA2012] 

 (A) ice has high thermal conductivity (B) ice has low thermal conductivity 
 (C) ice has high specific heat (D) ice has higher density than water 
 

10. A circular metallic ring of radius R has a small gap of width d. The coefficient of thermal 
expansion of the metal is  in appropriate units. If we increase the temperature of the ring by 
an amount T , then width of the gap:     [SA2012] 

 (A) Will increase by an amount d T   
 (B) Will not change 

 (C) Will increase by an amount  2 R d T     

 (D) Will decrease by an amount d T  
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11. 150 g of ice is mixed with 100 g of water at temperature 80°C. The latent heat of ice is 80 
cal/g and the specific heat of water is 1 cal/g-°C. Assuming no heat loss to the environment, 
the amount of ice which does not melt is:     [SA2012] 

 (A) 100 g (B) 0 g (C) 150 g (D) 50 g 
 
12. An ideal gas filled in a cylinder occupies volume V. The gas is compressed isothermally to 

the volume V/3. Now the cylinder valve is opened and the gas is allowed to leak keeping 
temperature same. What percentage of the number of molecules escape to bring the 
pressure in the cylinder back to its original value.   [SA2013] 

 (A) 66%   (B) 33%  (C) 0.33%  (D) 0.66% 
 

13. A 10.0 W electrical heater is used to heat a container filled with 0.5 kg of water. It is found 
that the temperature of the water and the container rise by 3 K in 15 minutes. The container 
is then emptied, dried, and filled with 2 kg of an oil. It is now observed that the same heater 
raises the temperature of the container-oil system by 2K in 20 minutes. Assuming no other 
heat losses in any of the processes, the specific heat capacity of the oil is [SA2013] 

 (A) 3 1 12.5 10 JK kg     (B) 3 1 15.1 10 JK kg    

 (C) 3 1 13.0 10 JK kg     (D) 3 1 11.5 10 JK kg   
 

14. A thin paper cup filled with water does not catch fire when placed over a flame. This is 
because.  

 (A) The water cuts off oxygen supply to the paper cup   [SA2014] 
 (B) Water is an excellent conductor of heat 
 (C) The paper cup does not become appreciably hotter than the water it contain 
 (D) Paper is a poor conductor of heat 
 

15. Ice is used in a cooler in order to cool its contents. Which of the following will speed up the 
cooling process?       [SA2014] 

 (A) Wrap the ice in a metal foil (B) Drain the water from the cooler periodically 
 (C) Put the ice as a single block (D) Crush the ice 
 

16. An aluminum piece of mass 50g initially at 300 °C is dipped quickly and taken out of 1kg of 
water, initially at 30°C. If the temperature of the aluminum piece be 160 °C, what is the 
temperature of the water then (Specific heat capacities of aluminum and water are 900 Jkg–1 

K–1 and 4200Jkg–1 K–1, respectively)      [SA2014] 
 (A) 165°C (B) 45°C (C) 31.5°C (D) 28.5°C 
 

17. Methane is a greenhouse gas because:     [SA2015] 
 (A) It absorbs longer wavelength of the electromagnetic spectrum while transmitting shorter 

wavelengths 
 (B) It absorbs shorter wavelengths of the electromagnetic spectrum while transmitting longer 

wavelengths 
 (C) It absorbs all wavelengths of the electromagnetic spectrum 
 (D) It transmits all wavelengths of the electromagnetic spectrum 
 

18. One mole of ideal gas undergoes a linear process as shown in 
figure below.  Its temperature expressed as a function of volume 
V is:      

 (A) 0 0
P V

R
   (B) 0

P V

R
 

  (C) 0

0

P V V
1

R V

 
 

 
   (D) 

2

0 0

0

P V V
1

R V

  
   
   

 

                            [SA2015] 

 0,0

0P

0V  

 

19. 1 Kg of ice at 20 C   is mixed with 2 Kg of water at 90 C .  Assuming that there is no loss of 

energy to the environment, what will be the final temperature of the mixture?  (Assume latent 
heat of ice = 334.4 KJ/Kg, specific heat of water and ice are 4.18 kJ/(kg.K) and  
2.09 kJ/(kg.K), respectively):     [SA2015] 

 (A) 30°C (B) 0°C (C) 80°C (D) 45°C 
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20. A 20 gm bullet whose specific heat is  5000J kg°C  and moving at 2000 m/s plunges into a 

1.0 kg block of wax whose specific heat is  3000J kg°C .  Both bullet and wax are at 25°C 

and assume that (i) the bullet comes to rest in the wax and (ii) all its kinetic energy goes into 
heating the wax.  Thermal temperature of the wax in °C is close to.        [SA2016] 

 (A) 28.1 (B) 31.5  (C) 37.9  (D) 42.1 

  
1100..  SSIIMMPPLLEE  HHAARRMMOONNIICC  MMOOTTIIOONN  

  
 

1. A hollow pendulum bob filled with water has a small hole at the bottom through which water 
escapes at a constant rate. Which of the following statements describes the variation of the 
time period (T) of the pendulum as the water flows out:   [SA2010] 

 (A) T decreases first and then increases (B) T increases first and then decreases 
 (C) T increases throughout (D) T does not change 
 
 

2. A simple pendulum oscillates freely between points 
A and B. We now put a peg (nail) at some point C as 
shown. As the pendulum moves from A to the right, 
the string will bend at C and the pendulum will go to 
its extreme points D. Ignoring friction, the point D     

                                            [SA2011] 


 



 A B




A B
C

 
 (A) Will lie on the line AB  (B) Will lie above the line AB  
 (C) Will lie below the line AB (D) Will coincide with B 
 

3. A large number of random snap shots using a camera are taken of a particle in simple 
harmonic motion between 

0
x x   and 

0
x x   with origin x=0 as the mean position.  

A histogram of the total number of times the particle is recorded about a given position 
(Event no) would most closely resemble:     [SA2014] 

(A) 

0x 0 0x x
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(D) 
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o
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1111..  WWAAVVEE  &&  SSOOUUNNDD  
  
 

1. Which of the following phenomena can be demonstrated by light, but not with sound waves 
in an air column?            [SA2009] 

 (A) Reflection (B) refraction (C) diffraction (D) polarization 
 

2. The note “Saa” on the Sarod and the sitar has the same pitch. The property of sound that is 
most important in distinguishing between the two instruments is:        [SA2009] 

 (A) fundamental frequency (B) intensity  
 (C) displacement amplitude (D) waveform 
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1122..  CCUURRRREENNTT  EELLEECCTTRRIICCIITTYY  
 

1. Consider the circuit below. The bulb will light up if:  
 (A) 

1 2
S ,S and 

3
S  are all closed  

 (B) 
1

S  is closed but 
2

S  and 
3

S  are open 

 (C) 
2

S  and 
3

S are closed but 
1

S  is open  

 (D) 
1

S  and 
3

S  are closed but 
2

S  is open 

                     [SA2009] 
1S

2S

3S

 
 

 
2. Two bulbs, one of 200W and the other of 100W, are connected in series with a 100V battery 

which has no internal resistance. Then:     [SA2009] 
 (A) The current passing through the 200W bulb is more than that 

through the 100W bulb. 
 (B) The power dissipation in the 200W bulb is more than that in 

the 100W bulb 
 (C) The voltage drop across the 200W bulb is more than that 

across the 100W bulb 
 (D) The power dissipation in the 100W bulb is more than that in 

the 200W bulb 
 

200W 100W  

3. Figure (A) below shows a wheat stone 
bridge in which P, Q, R, S are fixed 
resistances, G is a galvanometer and B 
is a battery. For this particular case the 
galvanometer shows zero deflection. 
Now, only the positions of B and G are 
interchanged, as shown in figure (B). 
The new deflection of the galvanometer:  

                                                                [SA2010] 

G

 

 

 

 

P Q

S R

B
G

 

 

 

 

P Q

S R

B

 a
 b

 
 (A) is to the left   (B) is to the right    
 (C) is zero   (D) depends on the values of P, Q, R, S 
 
4. An electric heater consists of a nichrome coil and runs under 220 V, consuming 1 kW power. 

Part of its coil burned out and it was reconnected after cutting off the burn portion. The 
power it will consume now is:     [SA2010] 

 (A) More than 1 Kw   (B) less than 1 kW, but not zero 
 (C) 1 kW   (D) 0 kW 
 
5. Consider the two circuits P and Q, 

shown below; which are used  
20 measure the unknown resistance R. 

 

                                                                   [SA2010] 
 

V

A
R

R

AR



P



 

V

A
R

AR



Q


vR

 
 In each case, the resistance is estimated by using Ohm's law 

est
R V / ,   Where V and  are 

the readings of the voltmeter and the ammeter respectively. The meter resistances, Rv and 

A
R  are such that 

A v
R R R .   The internal resistance of the battery may be ignored. The 

absolute error in the estimate of the resistance is denoted by 
est

R R R .     

 (A) Express 
p

R  in terms of the given resistance values 

 (B) Express 
Q

R  in terms of the given resistance values 

 (C) For what value of R will 
P Q

R R    
 

6. A cylindrical copper rod has length L and resistance R. If it is melted and formed into another 
rod of length 2L, the resistance will be     [SA2011] 

 (A) R (B) 2R (C) 4R (D) 8R 
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7. Figure below shows a portion of an electric circuit with the 

currents in amperes and their directions. The magnitude and 
direction of the current in the portion PQ is    

 (A) 0A   

 (B) 3 A from P to Q 
 (C) 4 A from Q to P  
 (D) 6 A from Q to P 

                           [SA2011] 









P
Q

3A

1A

2A

8A

4A 2A
 

 

8. In the following circuit, the 1 resistor dissipates power P. If the 
resistor is replaced by 9 , the power dissipated in it is:  

 (A) P  
 (B) 3P 
 (C) 9P  
 (D) P/3 

                       [SA2011] 


10V

 

 

3

1

 
 

9. Which of the following statements is true about the flow of electrons in an electric circuit? 
 (A) Electrons always flow from lower to higher potential   [SA2012] 
 (B) Electrons always flow from higher to lower potential 
 (C) Electrons flow from lower to higher potential except through power sources 
 (D) Electrons flow from higher to lower potential, except through power sources 
 
10. Following figures show different combinations of identical bulb(s) connected to identical 

battery (ies). Which option is correct regarding the total power dissipated in the circuit? [SA2012] 

P
Q R S

 
 (A) P < Q < R < S (B) R < Q < P < S (C) P < Q < R = S (D) P < R < Q < S 
 
11. In the circuit shown, n identical resistors R are connected in parallel (n > 1) and the 

combination in series to another resistor 
0

R .  In the adjoining circuit n resistors of resistance 

R are all connected in series along with 
0

R .      [SA2012] 

  

 

 

 

0R

R

R

R

R

    

E

0R RR R

 
 The batteries in both circuits are identical and net power dissipated in the n resistors in both 

circuit is same. The ratio R0/R is:      
 (A) 1 (B) n (C) n2 (D) 1/n 
 
12. Consider the circuit shown in the figure below:   
 All the resistor are identical.  The ratio l / l '  is: 
 (A) 8  
 (B) 6  
 (C) 5  

                               [SA2013] 
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 (D) 4 

 

  

 

 

 

 

 

l

'l

E  
 
13. A current of 0.1 a flows through a 25  resistor represented 

by the circuit diagram.  The current in the 80  resistor is: 

 (A) 0.1A     

 (B) 0.2A   

 (C) 0.3A   

 (D) 0.4A  

                                  [SA2013] 

 

 

 

  

20
6020

25

80

0.1A

V

 
 
14. If the current through a resistor in a circuit increases by 3%, the power dissipated by the 

resistor:        [SA2013] 
 (A) increases approximately by 3% (B) increases approximately by 6%  
 (C) increases approximately by 9% (D) decreases approximately by 3% 
 
15. Consider the circuit shown below where all 

resistors are of 1k. If a current of magnitude  
1 mA flows through the resistor marked X, what 
is the potential difference measured between 
point P and Q?    

                                                 [SA2014] 
    

     

P

Q

X

 
 (A) 21V  (B) 68V  (C) 55V  (D) 34V  

 
16. A light bulb of resistance R 16   is attached 

in series with an infinite resistor network with 
identical resistances r as shown below. A 10V 
battery drives current in the circuit. What 
should be the value of r such that the bulb 
dissipates about 1W of power?  

 (A) 14.8  (B) 29.6  

 (C) 7.4  (D) 3.7  

   [SA2015] 

 

 

  
  

r r r

r r r10V

R

 
 

17. In the circuit, wire 1 is of negligible resistance. 
Then:                 

 (A) Current will flow through wire 1 if 
1 2     

 (B) Current will flow through wire 1 if 

1 1 2 2/ R / R     

 (C) Current will flow through wire 1 if 

       1 2 1 2 1 2 1 2/ R R / R R          

 (D) No current will flow through wire 1 

                                                      [SA2016] 

 1R

+ -

1

 

+ -

2

wire 1

2R
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1133..  EELLEECCTTRROOSSTTAATTIICCSS  
 

1. Two charges +q and –q are placed at a distance b apart as shown in the 
figure below:       

 The electric field at a point P on the perpendicular bisector as shown is: 

 (A) along vector A


      

 (B) along vector B


 

 (C) along vector C


  

 (D) zero 

        [SA2009] 



 
q q

b

/ 2b

C

A

B

P

 
 

2. 5 charges each of magnitude 510 C  and mass 1kg  are placed (fixed) 

symmetrically about a movable central charge of magnitude 
55 10 C and mass 0.5kg  as shown. The charge at 

1
P  is removed.  The 

acceleration of the central charge is:    

 [Given: 9

1 2 3 4 5

0

1
OP OP OP OP OP 1m; 9 10

4
      


 in SI units] 

               [SA2009] 













1P

2P

3P
4P

5P

O

 
 (A) 29ms upwards (B) 24.5ms  upwards (C) 29ms downwards (D) 24.5ms  downwards 
 

3. 12 positive charges of magnitude q are placed on a circle of radius R in a manner that they 
are equally spaced. A charge Q is placed at the centre. If one of the charges q is removed, 
then the force on Q is:      [SA2010] 

 (A) Zero    

 (B) 
2

0

qQ

4 R
 away from the position of the removed charge 

 (C) 
2

0

11qQ

4 R
 away from the position of the removed charge 

 (D) 
2

0

qQ

4 R
 away from the position of the removed charge 

 

4. Two charges + Q and –2Q are located at points A and B on a 
horizontal line as shown below:  

 The electric field is zero at a point which is located at a finite 
distance.      

                       [SA2011] 

 
Q 2Q

A B  

 (A) on the perpendicular bisector of AB (B) left of A on the line 
 (C) between A and B on the line (D) right of B on the line 
 
5. A girl brings a positively charged rod near a thin neutral stream of water from a tap. She 

observes that the water stream bends towards her. Instead, if she were to bring a negatively 
charged rod near to the stream, it will:     [SA2012] 

 (A) Bend in the same direction  
 (B) Bend in the opposite direction 
 (C) Not bend at all 
 (D) Bend in the opposite direction above and below the rod 
 

6. An electron with an initial speed of 6 14.0 10 ms  is brought to rest by an electric field. The 

mass and charge of an electron are 319 10 kg  and 191.6 10 C,  respectively. Identify the 

correct statement:       [SA2013] 
 (A) The electron moves from a region of lower potential to higher potential through a 

potential difference of 11.4 V. 
 (B) The electron moves from a region of higher potential to lower potential through a 

potential difference of 11.4 V. 
 (C) The electron moves from a region of lower potential to higher potential through a 

potential difference of 45V. 
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 (D) The electron moves from a region of higher potential to lower potential through a 
potential difference of 45V. 

 
7. Two positively charged spheres of masses m1, and m2 are suspended from a common point 

at the ceiling by identical insulating massless strings of length . Charges on the two spheres 

are q1 and q2, respectively.  At equilibrium both strings make the same angle   with the 

vertical.  Then:       [SA2014] 

 (A) 
1 1 2 2

q m q m  (B) 
1 2

m m  (C) 
1 2

m m sin   (D) 
2 1 1 2

q m q m   

 
8. Two equal charges of magnitude Q each are placed at a distance d apart. Their electrostatic 

energy is E. A third charge – Q/2 is brought midway between these two charges. The 
electrostatic energy of the system is now:     [SA2014] 

 (A) – 2E (B) – E (C) 0 (D) E 
 

  

1144..  MMAAGGNNEETTIICC  EEFFFFEECCTT  OOFF  CCUURRRREENNTT  AANNDD  MMAAGGNNEETTIISSMM  
 

1. Two charges of same magnitude move in two circles of radii 
1

R R  and 
2

R 2R  in a region 

of constant uniform magnetic field 
0

B . The work 
1

W  and 
2

W  done by the magnetic field in 

the cases.  Respectively, are such that:     [SA2009] 

 (A) 
1 2

W W 0   (B) 
1 2

W W  (C) 
1 2

W W 0   (D) 
1 2

W W  
 

2. An electron enters a chamber in which a uniform magnetic field is 
present as shown.      

 An electric field of appropriate magnitude is also applied so that the 
electron travels undeviated without any change in its speed 
through the chamber. We are ignoring gravity. Then, the direction 
of the electric field is 

 (A) opposite to the direction of the magnetic field 
 (B) opposite to the direction of the electron’s motion 

                      [SA2013] 


e

 
 (C) normal to the plane of the paper and coming out of the plane of the paper 
 (D) normal to the plane of the paper and into the plane of the paper 
 

3. A charged particle, initially at rest at O, When released follows a trajectory as shown. Such a 
trajectory is possible in the presence of     [SA2014] 

 (A) Electric field of constant magnitude and varying direction 
 (B) Magnetic field of constant magnitude and varying direction 
 (C) Electric field of constant magnitude and constant direction 
 (D) Electric and magnetic fields of constant magnitudes and 

constant directions which are parallel to each other 

O

 

 

4. Two identical bar magnets are held perpendicular to each other with a 
certain separation, as shown below. The area around the magnets is 
divided into four zones:     

 Given that there is a neutral point it is located in 

 (A) Zone  (B) Zone   

 (C) Zone  (D) Zone V 

            [SA2014] 

N S I

N

S
IV

II

III

 
 

5. In an experiment setup A consists of two parallel wires which carry 
currents in opposite directions as shown in the figure.  A second 
setup B is identical to setup A, except that there is a metal plate 
between the wires?            

 Let 
AF  and 

BF  be the magnitude of the force between the two wires 

in setup A and setup B, respectively? 

                     [SA2016] 

Setup A Setup B  
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 (A) 
A BF F 0   (B) 

A BF F  (C) 
A BF F 0   (D) 

A BF F 0   

 

1155..  EELLEECCTTRROOMMAAGGNNEETTIICC  IINNDDUUCCTTIIOONN  AANNDD  AALLTTEERRNNAATTIINNGG  CCUURRRREENNTT    
 

1. A circular loop of wire is in the same plane as an infinitely long wire 
carrying a constant current i. Four possible motions of the loop are 
marked by N, E, W and S as shown :    

 A clockwise current is induced in the loop when loop is pulled towards: 
 (A) N (B) E  
 (C) W (D) S 

                [SA2012] 

i
W

N

E

S  
 

2. The figure shows a bar magnet and a metallic coil. 
Consider four situations.   

 (i) Moving the magnet away from the coil. 
 (ii) Moving the coil towards the magnet. 
 (iii) Rotating the coil about the vertical diameter. 
 (iv) Rotating the coil about its axis. 

                                                 [SA2013] 

 

 An emf in the coil will be generated for the following situations. 
 (A) (I) and (II) only   (B) (I), (II) and (IV) only   
 (C) (I), (II), and (III) only  (D) (I), (II), (III), and (IV) 
 

3. A bar magnet falls with its north pole pointing down through the axis of a copper ring. When 
viewed from above, the current in the ring will be:   [SA2014] 

 (A) Clockwise while the magnet is above the plane of the ring and counter clockwise while 
below the plane of the ring. 

 (B) Counter clockwise throughout. 
 (C) Counter clockwise while the magnet is above the plane of the ring, and clockwise while 

below the plane of the ring. 
 (D) Clockwise throughout. 
 

4. The primary and the secondary coils of a transformer contain 10 and 100 turns, respectively.  
The primary coil is connected to a battery that supplies a constant voltage of 1.5 volts.  The 
voltage across the secondary coil is:        [SA2016] 

 (A) 1.5V  (B) 0.15V  (C) 0.0V  (D) 15V  
 

5. The diagram below shows two circular loops of wire (A and B) 
centred on and perpendicular to the x-axis, and oriented with 
their planes parallel to each other. The y-axis passes vertically 

through loop A (dashed line). There is a current 
BI  in loop B  as 

shown.  Possible actions which we might perform on loop A are: 
 (i) Move A to the right along x axis closer to B 

-x x

A B

y

BI

 
 (ii) Move A to the left along x axis away from B 
 (iii) As viewed from above, rotate A clockwise about y axis 
 (iv) As viewed from above, rotate A anticlockwise about y axis 
 Which of these actions will induce a current in A only in the direction shown?   [SA2016] 
 (A) Only (i) (B) Only (ii) (C) Only (i) and (iv) (D) Only (ii) and (iii) 

  

1166..  OOPPTTIICCSS  
 
1. In the figure below, a ray of light travelling in a medium of refractive 

index  passes through two different connected rectangular blocks 

of refractive indices 
1

  and 
2

  2 1
   :    

 The angle of incidence 
1
  is increased slightly.  The angle 

2
  

 (A) increases  
 (B) decreases 
 (C) remains the same  

 (D) increases or decreases depending on the value of  1 2
/   

                          [SA2009] 
1

2 1 2
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2. An object is placed 0.40m from one of the two lenses 
1

L  

and 
2

L  of focal lengths 0.20m and 0.10m respectively as 

depicted in the figure. The separation between lenses is 
0.30m. The final image formed by this two lens system is 
at:      

                                       [SA2009] 

1L 2L

0.30m0.40m

 
 (A) 0.13m  to the right of the second lens (B) 0.05m  to the right of the second lens 

 (C) 0.13m  to the left of the second lens (D) Infinity 

 
3. White light is split into a spectrum by a prism and it is seen on a screen. If we put another 

identical inverted prism behind it in contact, what will be seen on the screen? [SA2010] 
 (A) Violet will appear where red was 
 (B) The spectrum will remain the same 
 (C) There will be no spectrum, but only the original light with no deviation 
 (D) There will be no spectrum, but the original light will be laterally displaced 
 
4. A point source is placed 20 cm to the left of a concave lens of focal length 10 cm. [SA2010] 
 (A) Where is the image formed? 
 (B) Where to the right of the lens would you place a concave mirror of focal length 5 cm so 

that the final image is coincident with the source? 
 (C) Where would the final image be formed if the concave mirror is replaced by a plane 

mirror at the same position? 
  
5. Light enters an isosceles right triangular prism at normal incidence through 

face AB and undergoes total internal reflection at face BC as shown below. 
 The minimum value of the refractive index of the prism is close to:  
 (A) 1.10    (B) 1.55  

 (C) 1.42    (D) 1.72  

          [SA2011] 

A

B

C

 
 

6. A convex lens is used to form an image of an object on a screen. If the upper half of the lens 
is blackened so that it becomes opaque, then:    [SA2011] 

 (A) Only half of the image will be visible  
 (B) The image position shifts towards the lens 
 (C) The image position shifts away from the lens  
 (D) The brightness of the image reduces 

 
7. A student sees the top edge and the bottom center C of a pool 

simultaneously from an angle   above the horizontal as shown in the 

figure. The refraction index of water which fills up to the top edge of 
the pool is 4/3. If h/x = 7/4 then cos is:    

 (A) 
2

7
 (B) 

8

3 45
 (C) 

8

3 53
 (D) 

8

21
 

         [SA2011] 

x

h



C

 
  
8. In the figure below, PQRS denotes the path followed by a ray of light 

as it travels three media in succession.  The absolute refractive 

indices of the media are 
1 2 3
, and    respectively. (The line segment 

RS’ in the figure is parallel to PQ).  Then:    

 (A) 
1 2 3
   

  
 (B) 

1 2 3
     

 (C) 
1 3 2
   

  
 (D) 

1 3 2
     

                   [SA2012] 

Q

R

S
'S

1

2

3

 
 

9. A ray of white light is incident on a spherical water drop whose center 
is C as shown below. When observed from the opposite side, the 

                [SA2012] 
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emergent light:      
 (A) Will be white and will emerge without deviating  
 (B) Will be internally reflected 

C

 
 (C) Will split into different colors such that the angles of deviation will be different for different 

colors 
 (D) Will split into different colors such that the angles of deviation will be same for all colors 
 

10. A convex lens of focal length 15 cm is placed infront of a plane mirror at a distance 25 cm 
from the mirror. Where on the optical axis and from the centre of the lens should a small 
object be placed such that the final image coincides with the object?  [SA2012] 

 (A) 15 cm and on the opposite side of the mirror  
 (B) 15 cm and between the mirror and the lens 
 (C) 7.5 cm and on the opposite side of the mirror  
 (D) 7.5 cm and between the mirror and the lens 
 

11. The refractive index of a prism measured using three lines of a mercury vapour lamp.  If 1, 

2 and 3 are the measured refractive indices for these green, blue and yellow lines 
respectively, then:       [SA2013] 

 (A) 
2 3 1

     (B) 
2 1 3

     (C) 
3 2 1

     (D) 
1 2 3
     

 

12. A horizontal parallel beam of light passes through 
a vertical convex lens of focal length 20 cm and is 
then reflected by a tilted plane mirror so that it 
converges to a point I. The distance PI is 10 cm.   

                                               [SA2013] 


MP

l

 
 M is a point at which the axis of the lens intersects the mirror. The distance PM is 10 cm. 

The angle which the mirror makes with the horizontal is.    
 (A) 15  (B) 30  (C) 45  (D) 60  
 

13. In a car a rear view mirror having a radius of curvature 1.50 m forms a virtual image of a bus 
located 10.0 m from the mirror. The factor by which the mirror magnifies the size of the bus 
is close to       [SA2013] 

 (A) 0.06  (B) 0.07  (C) 0.08  (D) 0.09 
 

14. A ray of light incident on a transparent sphere at an angle /4 and refracted at an angle r, 
emerges from the sphere after suffering one internal reflection. The total angle of deviation 
of the ray is       [SA2013] 

 (A) 
3

4r
2


  (B) 4r

2


  (C) r

4


  (D) 

5
4r

2


  

 

15. The angle of a prism is 60°. When light is incident at an angle of 60° on the prism, the angle 
of emergence is 40°. The angle of incidence i for which the light ray will deviate the least is 
such that:       [SA2014] 

 (A) i < 40° (B) 40° < i < 50° (C) 50° < i < 60° (D) i > 60° 
 

16. A concave lens made of material of refractive index 1.6 is immersed in a medium of 
refractive index 2.0. The two surfaces of the concave lens have the same radius of curvature 
0.2 m. The lens will behave as a:     [SA2014] 

 (A) Divergent lens of focal length 0.4m (B) Divergent lens of focal length 0.5 m. 
 (C) Convergent lens of focal length 0.4 m. (D) Convergent lens of focal length 0.5 m 
 

17. A ray of light incident parallel to the base PQ of an isosceles  
right-angled triangular prism PQR suffers two successive total internal 
reflections at the faces PQ and QR before emerging reversed in 
direction as shown.       

 If the refractive index of the material of the prism is , then 

         [SA2014] 
R

Q P  
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 (A) 5   (B) 3 5    (C) 2 5    (D) 2   
 

18. An optical device is constructed by fixing three identical convex lenses of focal lengths  
10 cm each inside a hollow tube at equal spacing of 30 cm each. One end of the device is 
placed 10 cm away from a point source. How much does the image shift when the device is 
moved away from the source by another 10 cm?   [SA2015] 

 (A) 0 (B) 5 cm (C) 15 cm (D) 45 cm 
 

19. An isosceles glass prism with base angle 40° is clamped over a tray of water in a position 
such that the base is just dipped in water. A ray of light incident normally on the inclined face 
suffers total internal reflection at the base. If the refractive index of water is 1.33 then the 
condition imposed on the refractive index   of the glass is:   [SA2015] 

 (A) 2.07   (B) 2.07   (C) 1.74   (D) 1.74   
 

20. A point source of light is moving at a rate of 2 cm-s-1 towards a thin convex lens of focal 
length 10 cm along its optical axis. When the source is 15 cm away from the lens the image 
is moving at:       [SA2015] 

 (A) 14cm s  towards the lens (B) 18cm s  towards the lens 

 (C) 14cm s  away from the lens (D) 18cm s  away from the lens 
 

21. A girl sees through a circular glass slab (refractive 
index 1.5) of thickness 20 mm and diameter 60 cm 
to the bottom of a swimming pool. Refractive index 
of water is 1.33. The bottom surface of the slab is 
in contact with the water surface:    [SA2015] 

                                               [SA2015] 

 
 The depth of swimming pool is 6 m.  The area of bottom of swimming pool that can be seen 

through the slab is approximately:      

 (A) 2100m  (B) 2160m  (C) 2190m  (D) 2220m  
 

22. A point objects is placed 20 cm left of a convex lens of focal length  
f=5 cm (see the figure). The lens is made to oscillate with small 
amplitude A along the horizontal axis.  The image of the object will 
also oscillate along the axis with:    

 (A) amplitude A / 9 , out of phase with the oscillations of the lens 

 (B) amplitude A / 3 , out of phases with the oscillations of the lens 

 (C) amplitude A / 3 , in phase with the oscillations of the lens 

 (D) amplitude A / 9 , in phase with the oscillations of the lens 

               [SA2015] 



f

A  

 

23. A hollow lens is made of thin glass and in the shape of a double concave lens.  It can be 

filled with air, water of refractive index 1.33  or 2CS  of refractive index1.6 .  It will act as a 

diverging lens if it is?           [SA2016] 

 (A) filled with air and immersed in water (B) filled with water and immersed in 
2CS  

 (C) filled with air and immersed in 2CS  (D) filled with 2CS  and immersed in water 
 

24. A rectangular block is composed of three different glass 

prisms (with refractive indices 1 , 2  and 3 ) as shown in 

the figure below. A ray of light incident normal to the left 
face emerges normal to the right face. Then the 
refractive indices are related by:     

                                       [SA2016] 

1
2

3

45 45  

 (A) 2 2 2

1 2 32     (B) 2 2 2

1 2 3     (C) 2 2 2

1 3 22     (D) 2 2 2

2 3 12     
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1177..  MMOODDEERRNN  PPHHYYSSIICCSS  
 

1. 235

92
U  atom disintegrates to 207

82
Pb  with a half-life of 910  years.  In the process it emits 7 alpha 

particles and n   particles.  Here n is:     [SA2009] 

 (A) 7  (B) 3  (C) 4  (D) 14  
 

2. According to the quantum theory, a photon of electromagnetic radiation of frequency v  has 
energy E hv  where h is known as Planck’s constant. According to the theory of relativity, a 

particle of mass m has equivalent energy 2E mc , where c is speed of light.  Thus a photon 

can be treated as a particle having effective mass
2

hv
m

c
 . If a flash of light is sent 

horizontally in earth’s gravitational field, then photons while travelling a horizontal distance d 
would fall through a distance given by:     [SA2009] 

 (A) 
2

2

gd

2c
 (B) 

h

mc
 (C) 

2mcd

h
 (D) zero 

 

3. A nucleus of lead 214

82
Pb  emits two electrons followed by an alpha particle.  The resulting 

nucleus will have:       [SA2011] 
 (A) 82 protons and 128 neutrons (B) 80 protons and 130 neutrons 
 (C) 82 protons and 130 neutrons (D) 78 protons and 134 neutrons 
 

4. 238

92
U  atom disintegrates to 214

84
Po  with a half life of 94.5 10  years by emitting six alpha 

particle and n electrons.  Here n is:     [SA2012] 
 (A) 6  (B) 4  (C) 10  (D) 7  
 

5. Which statement about the Rutherford model of the atom is NOT true? [SA2012] 
 (A) There is a positively charged centre in an atom called the nucleus 
 (B) Nearly all the mass of an atom resides in the nucleus 
 (C) Size of the nucleus is comparable to the atom 
 (D) Electrons occupy the space surrounding the nucleus 
 

6. Solar energy is incident normally on the earth’s surface at the rate of about 21.4kW m .  The 

distance between the earth and the sun is 111.5 10 m.  Energy (E) and mass (m) are related 

by Einstein equation 2E mc  where c 8 1(3 10 ms )  is the speed of light in free space. The 

decrease in the mass of the sun is:      [SA2013]  

 (A) 9 110 kg s  (B) 30 110 kg s  (C) 26 110 kg s  (D) 11 110 kg s  
 

7. In 1911, the physicist Ernest Rutherford discovered that atoms have a tiny, dense nucleus 
by shooting positively charged particles at a very thin gold foil. A key physical property which 
led Rutherford to use gold that it was:     [SA2014] 

 (A) Electrically conducting (B) Highly malleable 
 (C) Shiny   (D) none-reactive 
 

8. Consider the following statements: 
 (i) All isotopes of an element have the same number of neutrons 
 (ii) Only one isotope of an element can be stable and non-radioactive 
 (iii) All elements have isotopes 
 (iv) All isotopes of Carbon can form chemical compounds with Oxygen-16 
 The correct option regarding an isotope is     [SA2014] 
 (A) (iii) and (iv) only   (B) (ii), (iii) and (iv) only 
 (C) (i), (ii) and (iii) only  (D) (i), (iii) and (iv) only 
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9. The beta particles of a radioactive metal originate from:   [SA2015] 
 (A) the free electrons in the metal (B) the orbiting electrons of the metal atoms 
 (C) the photons released from the nucleus (D) the nucleus of the metal atoms 
 

10. The radius of a nucleus is given by 1/3

0r A  where 15

0r =1.3×10 m and A  is the mass number 

of the nucleus.  The Lead nucleus has A 206 .  The electrostatic force between two protons 
in this nucleus is approximately?           [SA2016] 

 (A) 210 N  (B) 710 N  (C) 1210 N  (D) 1710 N  
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