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There are 45 questions. The last page of this question paper contains a list of physics formulae which you may find useful.

If necessary, take g = 10 m s‑2.

All the cells are assumed to have negligible internal resistance.

 AUTONUMOUT 
A golf ball, when driven of the tee, is reckoned to remain in contact with the clubhead for 5 ( 10­4 s and to leave the tee at 70 m s­1. Its mean acceleration while in contact with the clubhead is, to 2 significant figures,

D

A.
1.4 ( 10-5 m s-2

B.
3.5 ( 102 m s-2

C.
7.1 ( 102 m s-2

D.
1.4 ( 105 m s-2

E.
3.5 ( 106 m s-2
 AUTONUMOUT 
A particle undergoes a linear motion where its velocity varies with time. The first part of the motion is described by the graph. Using suitable scales for v and t, the motion described could be that of




B

A.
a man sprinting 100 m from rest.


B.
a ball thrown in the air.


C.
a football kicked at a wall from which it rebounds at the same speed.


D.
a ball, released from rest, rolling down a uniform slope.


E.
a bus journey from one stop to the next.




 AUTONUMOUT 
A body falls a short distance on to a trampoline and rebounds to his starting point. Which graph shows the variation in his vertical acceleration, a, with time, t?

D
	A.
	




	B.
	




	C.
	




	D.
	




	E.
	







 AUTONUMOUT 
A particle is accelerated by a resultant force F. A graph of its acceleration, a, against F is shown. The mass of the particle is




A

A.
50 kg


B.
18 kg


C.
5 kg


D.
2 kg


E.
0.02 kg

 AUTONUMOUT 
When a car accelerates horizontally along a straight road the accelerating force is

E

A.
the push of the air on the car.


B.
the push of the car on the road.


C.
the pull of the engine on the car.


D.
the push of the rear axle on the wheels.


E.
the push of the road on the car.

 AUTONUMOUT 
An unladen car moving with velocity u can be stopped in a distance, s. If passengers add 40% to its mass, and the braking force remains the same, the braking distance at velocity u is now

A

A.
1.4 s

B.


 s

C.
(1.4)2 s

D.
1.2 s

E.
2 s




 AUTONUMOUT 
A man is standing in a lift which is moving down at a constant velocity. If the push of the floor on the man is P and the pull of the Earth on the man (his weight) is W, then the net force on the man is

E

A.
slightly greater than W, vertically downwards.


B.
slightly greater than P, vertically upwards.


C.
smaller than P, vertically upwards.


D.
smaller than W, vertically downwards.


E.
zero.

 AUTONUMOUT 
A man stands on a lorry with a box as shown.





He exerts a force P, which could be a push or a pull, on the box. The lorry accelerates to the right and the floor of the lorry is rough. Which of the following force diagrams shows a possible arrangement for the forces on the box?


D
	A.
	




	B.
	




	C.
	




	D.
	




	E.
	







 AUTONUMOUT 
A picture of weight W is hung by two strings as shown from fixed points





M and N. The tension in each string is T. The total upward pull of the strings on the picture is

E

A.
zero


B.
2W cos (

C.
T sin (

D.
T cos (

E.
2T sin (
 AUTONUMOUT 
The uniform plank, XY, is supported by initially equal forces of 120 N at X and Y.





If the point of application of the force at X is now moved to Z (half-way to the centre) and the plank is still to be at rest and horizontal the force at Y must now be

C

A.
240 N 


B.
still 120 N 


C.
80 N


D.
60 N


E.
40 N




 AUTONUMOUT 
Which of the following can be used as rear view driving mirror?


(1)
Plane mirror


(2)
Convex mirror


(3)
Concave mirror

C

A.
(1) only


B.
(3) only


C.
(1) and (2) only


D.
(2) and (3) only


E.
(1), (2) and (3)

	 AUTONUMOUT 
	





The above diagram shows the image of a clock face in a plane mirror. The correct time is

E

A.
1:40


B.
4:50


C.
7:10


D.
7:20


E.
10:20

 AUTONUMOUT 
When place in air, a block of transparent material has a critical angle for total internal reflection of 30(. The refractive index of this material is

C

A.
sin 30(

B.
tan 30(

C.




D.




E.






	 AUTONUMOUT 
	





A light ray is incident from water (refractive index = 1.33) towards glass (refractive index = 1.5) as shown above. The refracted ray in glass will follow the path

C

A.
I


B.
II


C.
III


D.
IV


E.
V

	 AUTONUMOUT 
	





The above diagram shows three rays entering and leaving a box. Which of the following items could be in the box?

A

A.
A concave lens


B.
A convex lens


C.
A diverging mirror


D.
A plane mirror


E.
A triangular prism




 AUTONUMOUT 
An object placed 20 cm from a thin lens forms an image at 20 cm on the opposite side of the lens. What is the nature and focal length of the lens?

B

nature
focal length


A.
concave lens
10 cm


B.
convex lens
10 cm


C.
concave lens
20 cm


D.
convex lens
20 cm


E.
convex lens
40 cm

 AUTONUMOUT 
The specific latent heat of vaporization of water is 2.26 ( 106 J kg­1. Which of the following is/are true?


(1)
2.26 ( 106 J of heat must be supplied to change 1 kg of water to steam at its boiling point.


(2)
Energy is required to pull the molecules apart when water changes from liquid to gas state.


(3)
Energy is required to increase the average kinetic energy of the molecules when water boils.

C

A.
(1) only


B.
(3) only


C.
(1) and (2) only


D.
(2) and (3) only


E.
(1), (2) and (3)

 AUTONUMOUT 
With a decrease in pressure, which of the following effects is/are true?


(1)
The melting point of ice will be increased.


(2)
The boiling point of water will be increased.


(3)
The rate of evaporation of water will be increased.

D

A.
(1) only


B.
(2) only


C.
(3) only


D.
(1) and (3) only


E.
(2) and (3) only




 AUTONUMOUT 
Heat is absorbed by ice from the surroundings when it melts because energy is required to


(1)
increase its temperature.


(2)
increase the kinetic energy of the water molecules.


(3)
increase the potential energy of the water molecules.

C

A.
(1) only


B.
(2) only


C.
(3) only


D.
(2) and (3) only


E.
(1), (2) and (3)

 AUTONUMOUT 
A block of ice of mass 0.5 kg and at 0(C is dragged along the floor at a constant speed against a frictional resistance of 1000 N. If 50% of the heat generated is used to melt the ice, what distance should be dragged through in order to melt the block completely?


Specific heat capacity of water = 4200 J kg‑1K‑1

Specific latent of fusion of ice = 3.34 ( 105 J kg‑1
C

A.
83.5 m


B.
167 m


C.
334 m


D.
68 m


E.
1336 m

 AUTONUMOUT 
The figure below shows the temperature-time graph of a substance as its state changes from solid to liquid when heated uniformly by a constant heat source.





If the specific latent heat of fusion is known to be 50000 J kg‑1 and assuming no heat loss, find from the graph the specific heat capacity of the solid substance.

B

A.
694


B.
962


C.
1000


D.
2500


E.
cannot be found

 AUTONUMOUT 
When a gas in an enclosed vessel is cooled,


(1)
the molecules move more slowly.


(2)
the pressure of the gas decreases.


(3)
the density of the gas decreases.

C

A.
(1) only


B.
(3) only


C.
(1) and (2) only


D.
(2) and (3) only


E.
(1), (2) and (3)




 AUTONUMOUT 
A can contains 20 g nitrogen gas at a pressure of 10P0, where P0 is the atmospheric pressure. A hole is punched on the can and the gas escapes from it. Assume that the temperature does not change. Find the final mass of gas inside the can.

A

A.
2 g


B.
2.2 g


C.
18 g


D.
20 g


E.
cannot be found

 AUTONUMOUT 
1The figure below shows the wave pattern in a ripple tank from coherent point sources S1 and S2.





Which of the following is/are correct?


(1)
Constructive interference occurs at point Z.


(2)
Destructive interference occurs at point Y.


(3)
The vibration at X is at crest now.

A

A.
(1) only


B.
(3) only


C.
(1) and (3) only


D.
(2) and (3) only


E.
(1), (2) and (3)




 AUTONUMOUT 




A transverse stationary wave is set up on a string. The above diagrams show the shape of the string at the instant when the particles are at their maximum displacement, at times 0.01 s and 0.02 s later.


At time t = 0.01 s, which of the particles are moving upwards?

C

A.
P only


B.
Q only


C.
S only


D.
T only


E.
R and S
 AUTONUMOUT 
Which of the following cannot have interference?


(1)
Alpha rays


(2)
Beta rays


(3)
Gamma rays

D

A.
(1) only


B.
(2) only


C.
(3) only


D.
(1), (2) only


E.
(1), (2) and (3)




 AUTONUMOUT 








In the circuit shown, the lamp L1 has a higher resistance than lamp L2. Which of the following statements is/are correct?


(1)
Current I2 is greater than current I1.


(2)
Current flows through L2 is greater current than that through L1

(3)
L2 is brighter than L1.

D

A.
(1), (2) and (3).


B.
(1) and (2) only.


C.
(2) and (3) only.


D.
(1) only.


E.
(3) only.

 AUTONUMOUT 




Which of the following changes can decrease the brightness of the lamp?


(1)
Increase the resistance of R1 alone.


(2)
Increase the resistance of R2 alone.


(3)
Increase the resistance of both R1 and R2.

E

A.
(1) only


B.
(3) only


C.
(1) and (3) only


D.
(2) and (3) only


E.
(1), (2) and (3)

 AUTONUMOUT 




What would the effect of increasing the resistance of the variable resistor R be?


(1)
Total resistance of the circuit would increase.


(2)
The brightness of L1 would remain unchanged.


(3)
The brightness of L2 would remain unchanged.

A

A.
(1) only


B.
(1) and (2) only


C.
(1) and (3) only


D.
(2) and (3) only


E.
(1), (2) and (3)




	 AUTONUMOUT 
	





In the circuit, X is a 7-A fuse while Y, Z and T are 3-A fuses. When the key K is closed, which of the fuses will blew?

B

A.
None


B.
X

C.
T

D.
X and T

E.
All

	 AUTONUMOUT 
	





A glass rod is first rubbed with silk cloth and then placed near a plastic ball as shown. The ball is initially neutral. The plastic ball is then touched with a bare hand momentarily. The glass rod is removed afterwards. Which of the following is/are correct?


(1)
Net charges on the glass rod is positive after it has been rubbed with silk cloth.


(2)
The plastic ball has net negative charges after the glass rod is removed.


(3)
When the hand touches the plastic ball, electrons are moving from the Earth to the plastic ball.

D

A.
(1), (2) and (3)


B.
(1) and (2) only


C.
(2) and (3) only


D.
(1) only


E.
(3) only




	 AUTONUMOUT 
	





A current I flows along a long straight wire AB and a wire loop PQRS as shown. What will be the motion of the wire loop PQRS?

B

A.
Towards right.


B.
Towards left.


C.
Rotate (clockwise or anticlockwise) as seen by X.


D.
Rotate (clockwise or anticlockwise) as seen by Y.


E.
Does not move.

	 AUTONUMOUT 
	





A U-shape conductor moves with constant velocity across a uniform magnetic field. A deflection can be observed when a galvanometer is connected to the conductor between points


(1)
A and B.


(2)
B and C.


(3)
A and D.

A

A.
(1) only
B.
(3) only


C.
(1) and (2) only
D.
(2) and (3) only


E.
(1), (2) and (3)




 AUTONUMOUT 
A piece of soft iron is wound with insulated wire carrying an alternating current. Which of the following diagrams show(s) how it should be laminated to reduce eddy currents?

	
(1)
	


	(2)
	




	
(3)
	




B

A.
(3) only.


B.
(1) and (2) only.


C.
(1) and (3) only


D.
(2) and (3) only.


E.
(1), (2) and (3).

 AUTONUMOUT 




A step-down transformer is supplying electricity to a house at 200 V through transmission wires with a total resistance of 2 (. If the house is consuming electricity at 400 W, what is the power drawn from the generator?

C

A.
400 W


B.
402 W


C.
408 W


D.
800 W


E.
808 W




 AUTONUMOUT 
A galvanometer of resistance of 10 ( has a full scale deflection of 10 mA. A multiplier is connected in series with it to convert it into a voltmeter with full scale deflection representing 10 V. The resistance of the multiplier should be

B

A.
9990 (

B.
990 (

C.
99 (

D.
90 (

E.
89 (
 AUTONUMOUT 
Which of the following beams of particles will be deflected by a magnetic field?


(1)
electrons


(2)
protons


(3)
(-particles


(4)
neutrons

E

A.
(1) only


B.
(2) only


C.
(1) and (3) only


D.
(2) and (4) only


E.
(1), (2) and (3)

 AUTONUMOUT 
When a sheet of lead is put between an (-source and a GM tube, the count rate drops considerably but NOT to zero. This is because

D

A.
the sheet is not thick enough


B.
some "energetic" (-particles can pass through the sheet.


C.
lead is radioactive.

D.
of background radiation.

E.
the source emits (-particles also.



 AUTONUMOUT 
Which of the following is NOT true with respect to Rutherford's model of atoms?

D

A.
Mass of an atom concentrates at the nucleus.


B.
Most of an atom is empty space.


C.
The nucleus consists of protons and neutrons bound together by strong nuclear force.


D.
Sizes f all kinds of atoms are the same.


E.
Electrons are orbiting in the empty space of an atom.

 AUTONUMOUT 
The half-life of radium is 1620 years. If you have 1 g of radium, how much radium would you have left after 6480 years?

B

A.
0


B.
1/16 g


C.
¼ g


D.
½ g


E.
4 g

 AUTONUMOUT 



Which of the following pairs of inputs would give a HIGH output from the above combination of NAND gates?



Input A
Input B

(1)
LOW
HIGH


(2)
LOW
LOW


(3)
HIGH
HIGH

A

A.
(1) only


B.
(3) only


C.
(1) and (2) only


D.
(2) and (3) only


E.
(1), (2) and (3)

Direction:
Each question below consists of two statements. Decide whether each of the two statements is true or false. If both are true, then decide whether or not the second statement is a correct explanation of the first statement. Then select one option from A-E according to the following table


1st statement
2nd statement

A.
True
True
2nd statement is a correct explanation of the 1st statement.

B.
True
True
2nd statement is NOT a correct explanation of the 1st statement.

C.
True
False
D.
False
True
E.
False
False

1st statement
2nd statement
 AUTONUMOUT 
Air pressure decreases with
The liquid molecules are oscillating.


altitude.

C
 AUTONUMOUT 
A beam of parallel light falling
The law of reflection is not applicable


on a convex mirror will never
to a convex mirror.


converge after reflection.

C
 AUTONUMOUT 
Ammeters should be low-
The current in a circuit should be


resistance instruments.
negligibly affected when an ammeter is



inserted in series into it correctly.

A
 AUTONUMOUT 
(-rays are not deflected by
Their speeds are very high.


magnetic field.

B
END OF PAPER



USEFUL FORMULAE IN PHYSICS
(a)
Relationships between initial velocity u, uniform acceleration a, final velocity v and displacement travelled s after time t:



v = u + at


s = ut + ½ at2


v2 = u2 + 2as
(b)
Potential energy gained by a body of mass m when raised through a height h is mgh.

(c)
Kinetic energy of a body of mass m moving with speed v is ½ mv2.

(d)
Power = force ( velocity
(e)
Equivalent resistance of two resistors R1 and R2:


(i)
in series = R1 + R2

(ii)
in parallel = 


(f)
Power = potential difference ( current



ANSWERS


1.
D
26.
D


2.
B
27.
D


3.
D
28.
E


4.
A
29.
A


5.
E
30.
B


6.
A
31.
D


7.
E
32.
B


8.
D
33.
A


9.
E
34.
B


10.
C
35.
C


11.
C
36.
B


12.
E
37.
E


13.
C
38.
D


14.
C
39.
D


15.
A
40.
B


16.
B
41.
A


17.
C
42.
C


18.
D
43.
C


19.
C
44.
A


20.
C
45.
B


21.
B


22.
C


23.
A


24.
A


25.
C
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