
P H Y S I C S

SCIENCE Paper – 1

(Two hours)

Answers to this Paper must be written on the paper provided separately. 

You will not be allowed to write during the first 15 minutes. 

This time is to be spent in reading the Question Paper. 

The time given at the head of this Paper is the time allowed for writing the answers.

Attempt all the questions from Section I and any four questions from Section II . 

The intended marks for questions or parts of questions are given in brackets [ ].

SECTION I (40 marks)

Attempt all  questions from this Section. 

Question 1 [2 x 5 = 10 marks]

(a) Mention the SI and gravitational units of force. What is the relationship between these units?

(b) Name the force responsible for any uniform circular motion. What is the direction of this force?

(c) Mention the changes in energy forms that take place in:
i. a loudspeaker
ii. an internal combustion engine of a car

(d) Give an example of each:
i. work done when the angle between force and displacement is 0°
ii. work done when the angle between force and displacement is 180°

(e) State two conditions essential for total internal reflection to take place.

Question 2 [2 x 5 = 10 marks]

(a) Draw a ray diagram to show a virtual image formed by a concave lens.

(b) What is a prism? Draw a diagram to show how it can be used for dispersion of sunlight.

(c) What is optical power of a lens? Calculate the power of a convex lens of focal length 25 cm.

(d) Mention one use each of radio waves and microwaves. 

(e) Mention two differences between emf and terminal voltage of a battery.
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Question 3 [2 x 5 = 10 marks]

(a) What is a fuse wire made of? How does a fuse work as a safety device in household circuits? 

(b) Calculate the electrical energy used in a fan of power rating 75 W in 2 hours. Answer in SI unit.

(c) What is the difference between Fleming's Left Hand rule and Fleming's Right Hand rule?

(d) Draw a labelled diagram of a current carrying coil with its magnetic field lines.

(e) Mention the three colours that are used for insulation covering of live, neutral and earthing wires.

Question 4 [2 x 5 = 10 marks]

(a) Mention any two properties common to all electromagnetic waves.

(b) Draw a ray diagram to show how a right-angled prism can be used to deviate a light ray by 90°.

(c) What is the SI unit of resistance? State the formula used to find out the equivalent resistance of a 
parallel combination of resistances.

(d) Calculate the net torque on the rod shown in the diagram below. The rod is pivoted at point O.
OA = 30 cm, OB = 15 cm, BC = 20 cm
Assume the forces are acting in a direction perpendicular to the rod.

(e) What is the function of split rings in a DC motor?

SECTION II (40 marks)

Attempt any four questions from this Section.

Question 5 [3 + 3 + 2 + 2 = 10 marks]

(a) An electric current of 2 A is produced in a heating filament when it is connected to a 200 V AC 
supply. Calculate
i. the resistance of the filament
ii. heat produced in the filament in 5 minutes 

(b) Calculate the equivalent resistance of the following network of resistors:
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(c) Why are switches put in live wire and not neutral wire in household circuits?

(d) State two advantages of using a right angled prism rather than a plane mirror as a reflector.

Question 6 [2 x 5 = 10 marks]

(a) Copy the following diagram and complete the path of the monochromatic light ray:

(b) What is the relationship between colour and frequency of light?

(c) What is energy degradation? Give an example.

(d) Draw a ray diagram to show how a convex lens can be used to form an inverted, diminished image.

(e) What is electromagnetic induction? Name the law which determines the direction of induced 
current.

Question 7 [3 + 3 + 2 + 2 = 10 marks]

(a) How much does it cost to run a water heater of 1500 W power rating, 30 minutes a day for a month if 
the cost of electrical energy is Rs. 6 per unit?

(b) Name any three kinds of energy losses that take place in a transformer. Mention one way each to 
minimize these three losses.

(c) Name one renewable source of energy. Mention one advantage and one disadvantage of this source.

(d) Which property of electromagnetic waves remains unaltered as the wave travels from one optical 
medium to another?

Question 8 [2 x 5 = 10 marks]

(a) Mention one advantage and one disadvantage of the ring system of wiring as compared to tree 
system of wiring.

(b) A little boy is using a magnifying lens to burn paper in sunlight. If the lens is held 22 cm away from 
the paper, what is the focal length of the lens? Draw a ray diagram to illustrate your answer.

(c) Why is it easier to open a door by applying the force at its free end?
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(d) Why is soft iron used to make the core of electromagnets?

(e) Why can't glass prisms be used for obtaining the spectrum of ultraviolet rays? Which other material 
can be used for this purpose?

Question 9 [3 + 3 + 4 = 10 marks]

(a) With reference to the circuit diagram given below, answer the following questions:

i. What is the equivalent resistance in the circuit?
ii. What is the current drawn from the electric cell?
iii. What is the potential difference across the 5 Ω resistor?

(b) How much time will a water pump of 1800 W power rating and 50% efficiency, take to lift 1000 kg of 
water to an overhead tank situated at a height difference of 8 m? Take g = 10 m/s2.

(c) An erect, diminished and virtual image is formed when an object is placed between the optical 
centre and principal focus of a lens.
i. Name the type of lens used in this case.
ii. Draw a ray diagram to show the formation of the image with the above-mentioned 

characteristics.

Question 10 [5 + 3 + 2 = 10 marks]

(a) A convex lens forms an image twice the size of the object on a screen. The distance between the 
object and the screen is 45 cm. Using an appropriately scaled diagram, find out:
i. the distance of the object from the lens
ii. the distance of the image from the lens
iii. the focal length of the lens

(b) An electric lamp is rated as 60 W, 240 V. Calculate
i. the electric current in the lamp when it is connected across 240 V mains
ii. the electric current in the lamp when it is connected across 120 V mains
iii. resistance of the lamp

(c) Can a rectangular glass slab disperse light? Give reason(s) to support your answer.
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