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

You will not be allowed to write during 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. 

Section A is compulsory. Attempt any four questions from Section B. 

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

 

SECTION A (40 MARKS) 

(Attempt all questions from this Section) 

 

Q1. Choose the correct answers to the questions from the given options:   [15M] 

i) A sheaf pulley has: 

(a) efficiency more than 100%  (b) it multiplies speed 

(c) it multiplies effort    (d) both (a) and (b) 

ii) Which of the statement is not true for an actual machine? 

(a) its mechanical advantage is always less than velocity ratio 

(b) its efficiency is always less than 100% 

(c) its mechanical advantage is greater than velocity ratio 

(d) its output is always less than input. 

iii) A stone resting on a roof of a building has: 

(a) kinetic energy    (b) gravitational energy  

(c) potential energy    (d) both (b) & (c) 

iv) Refer to figure below 

 
The work done is maximum in case of 

(a) Figure (ii)  (b) figure (iii)  (c) figure (i)  (d) figure (iv) 

v) A body is describing a uniform circular motion. Which of the following quantities is/are constant? 

(a) Speed  (b) Velocity   (c) acceleration (d) both (a) and (c) 

vi) Which cools soft drink bottles best? 

(a) A liquid of sp. Heat capacity 0.70 𝐽𝑔−1℃−1 and at −10℃ 

(b) Water at 0℃ 

(c) Crushed ice at 0℃  

(d) An organic solid of sp. Heat capacity 0.38 𝐽𝑔−1℃−1 and at −40℃ 
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(vii) The figure shown alongside represent a fixed pulley and a movable pulley. What is its velocity ratio? 

 

 

 

 

 
 

(a) Two  (b) one   (c) four  (d) none of these 

(ix) In the following diagram, the total reflection is taking place, when the angle of incidence is 

(a) 15°  (b) 30°  (c) 45°  (d) 60° 
 

 
(x) The most visible colour of visible spectrum is : 

(a) red   (b) violet  (c) orange  (d) green 

(xi) To locate its prey in darkness the owl or bat emits: 

(a) sonic-waves (b) infrared waves (c) ultrasonic waves (d) infrasonic waves 

(xii) The amplitude of forced vibrations is generally – 

(a) more  (b) less   (c) equal to  (d) none of these 

(xiii) When the amplitude of a pure note is reduced its: 

(a) speed decreases    (b) wavelength decreases 

(c) frequency decreases   (d) loudness decreases 

(xiv) A charge of 5000 C flows through a conductor for 8 min and 20 sec. The current flowing through 

conductor is: 

(a) 8 A   (b) 10 A  (c) 9.5 A  (d) 10.4 A 

(xv) Which of the following is non-ohmic resistance? 

(a) Element of room heater   (b) electronic valves 

(b) Connecting wire of copper  (d) A thin strip of manganin alloy 

 

Q2. Answer the following questions. 

(i) (a) Copy and complete diagram shown alongside by drawing deflection of radioactive radiation in the 

electric field. Label the radiations.         [3M] 

(b) State one precaution in handling radioactive substances.       
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(ii) This diagram shows the direction of motion of coil towards magnet.    [2M] 

 

 

 
 

(a) State the direction in which current flows, i.e.; A to B or B to A. 

(b) Name the law used to come to the conclusion.  

 

(iii) Complete the following sentences:        [2M] 

(a) When a force acts on a stationary rigid body which is free to move, moves in a straight line is called 

 --------- 

(b) No work is said to have been done when an object moves at an angle of ------------- with the direction  

of the force. 

 

 (iv) An electric bulb of resistance 500 S2, draws a current of 0.4A.     [2M] 

      Calculate : (a) power of bulb (b) p.d at its ends. 

 

v) (a) At what voltage alternating current is supplied to homes?     [2M] 

(b) How should electric appliances be connected in household circuit? 

 

(vi) How does increase in temperature affect the specific resistance of 

(a) Metal (b) Semiconductor?         [2M] 

 

(vii) Find the equivalent resistance between points A and B.      [2M] 

 
Q3. i) Diagram shows a lever in use         [2M] 

 
(a) To which class of lever does it belong? 

(b) If FA = 40 cm, AB = 60cm, then find the mechanical advantage of the lever. 

(ii) (a) What is a super conductor?         [2M] 

(c) Name a material and the temperature at which it becomes super conductor. 

(iii) A microphone is connected to the Y-input of a C.R.O. Three different sounds are made in turn in  

front of the microphone.          [2M] 

Their traces (a), (b) and (c) produced on the screen are as shown in Fig given below. 
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(i) Which trace is due to the loudest sound? Give reason for your answer.  

(ii) Which trace is due for the sound with the lowest pitch ? Explain your answer. 

 

 

(iv) (a) Define scattering.          [2M] 

(b) The smoke from a fire looks white. 

Which of the following statements is true? 

1. Molecules of the smoke are bigger than the wavelength of light. 

2. Molecules of the smoke are smaller than the wavelength of light. 

v) On what factors does the force experienced by a straight conductor placed in a magnetic  

field depends?            [2M] 

 

SECTION B 

(Attempt any four questions from this Section) 

Q4. Answer the following questions. 

(i) (a) The diagram below shows a lever in use:       [4M] 

 
 

1. To which class of levers does it belong? 

2. Without changing the dimension of the lever, if the load is shifted toward the fulcrum what  

happens to the mechanical advantage of the lever? 

(b) 1. Define power 2. State a mathematical expression for power. 

 (ii) (a) What do you understand by the term equilibrium of a body?     [3M] 

(b) State a condition when a body is in dynamic equilibrium 

(c) Give an example of a body which is in dynamic equilibrim. 

iii) In the diagram below, A, B, C, D are four pendulums suspended from the same elastic string PQ.  

The length of A and C are equal to each other while the length of pendulum B is smaller than  

that of D. Pendulum A is set in to a mode of vibrations.     [3M] 

 
(a) Name the type of vibrations taking place in pendulum B and D? 

(b) What is the state of pendulum C? 

(c) State the reason for the type of vibrations in pendulums B and C. 

 

Q5. Answer the following questions. 
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i) (a)  How can a single pulley be used as single movable pulley? Show by drawing a diagram. 

(b) What is the velocity ratio of above pulley? Is its mechanical advantage is less or more than velocity 

 ratio?            [3M] 

 

ii) A pulley system has five pulleys in all, two in a movable block and three in a fixed block,  

such that effort applied in the UPWARD direction and a load of 120 kgf is attached to movable 

 block. Answer the following questions : 

(a) What is the velocity ratio of system? 

(b) Assuming pulley system an ideal one, what is its mechanical advantage? 

 

(c) What is the magnitude of effort applied? 

(d) If pulley system is not ideal and is 60% efficient, what is the effort required?  [4M] 

 

iii) Study the diagram carefully and calculate :       [3M] 

(a) The equivalent resistance between P and Q. 

 

 
(b) the reading of the ammeter. 

 

(c) The electrical power between P and Q. 

 
Q6. Answer the following questions. 

(i) Diagram alongside shows a source of light ‘O’ placed in water tank and rays 1, 2, 3 and 4  

Originating from point.          [4M] 

The path of ray 3 is shown in diagram 

(a) Copy the diagram and trace the course of rays 1, 2 and 4. 

(b) Which ray does not suffer refraction and why? 

(c) Which ray suffers refraction and why? 

(d) Which ray suffers total internal reflection and why? 

(e) If critical angle for water is 48° which is the value of angle X? 
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(d) A object 1.5 cm high is placed at a distance of 16cm from a convex lens of focal length 20cm.  

Calculate 

(a) Position of image;  (b) size of image. State the characteristics of image formed.  

 

Q7. Answer the following questions. 

(i) (a) Is the spectrum obtained by an equilateral prism pure or impure? Explain your answer.  

(b) What is ultraviolet spectrum? State its range in A.     [4M] 

(ii)  How do the following make use of echoes? 

(a) Army (b) fisherman.         [2M] 

 

(iii) Three resistors 8 Ω, 12Ω and 6Ω are connected to a 12 volt battery as shown. Find [4M] 

 

 

 
 

(a) The current through 8Ω resistance. 

(b) P.d across the parallel combination of 6Ω and 12Ω 

(c) The current through the 6Ω resistor. 

 

Q8. Answer the following questions. 

(i) (a) Define electrical resistance.         [1M] 

(b) State two laws of electric resistance.       [2M] 

(c) Circuit diagram shows four dry cells of e.m.f 1.5 V and internal 0.25Ω connected to an external 

Circuit. A 3Ω wire is immersed in 20g of water 20℃. The current switched on for 6 minutes and  

36 seconds. Calculate: 

 

 

 
(i) Reading shown by the ammeter 

(ii) Current in 1.5Ω wire 

(iii) Final temperature of water         [3M] 

(d) The diagram below shows a magnetic needle kept just below the conductor AB which is kept in  

North South Direction. 

(i) In which direction will the needle deflect when the key is closed? 

(ii) Why is the deflection produced? 

(iii) What will be the change in the deflection if the magnetic needle is taken just above the  

conductor AB. 

(iv) Name one device which works on the principle.      [4M] 
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 Q9. Answer the following questions. 

(i) State three characteristics of a parallel electrical circuit.      [3M] 

        (ii) A ray of light PQ is incident normally on the hypotenuse of a right angled prism ABC as shown in  

  The diagram given alongside:         [3M] 

    
(a) Copy the diagram and complete the path of the ray PQ till it emerges from the prism. 

(b) What is the value of the angle of deviation of the ray? 

(c) Name an instrument where his action of the prism is used. 

(iii) A radioactive nucleus 84X
202 of an element emits a beta particle followed by 2 alpha particles such  

that final nucleus is aYb . Find the value of ‘a’ and b       [4M] 

 

-------------All the Best------------- 
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