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Index No :- 

Provincial Department of Education, Northern Province 

Pilot  Exam – October 2021 

Physics - II 
Grade 13 ( 2021 Batch) Time :- 3 Hours 

 

Additional Reading Time - 10 Minutes 

Use Additional reading time to go through the question paper, select the questions and 

decide on the questions that you give priority in answering 

 This question paper comprises part A and part B. The time allotted for both parts in 

three hours.

 Use of calculator is not allowed.

 Consider that the acceleration due to gravity 

 Part A (Structured Essay)

o Answer all four questions in this paper itself. 

o Answer each question in the given space. Please note that the space provided is 

sufficient for answer and that extensive answers are not expected. 

 Part B (Essay)

o Answer four questions only. Use the papers supplied for this purpose. 

o At the end of the time allotted for this paper, tie the answers to the parts A and B 

together so that part A is on top and hand them to the supervisor. 

o You are permitted to remove only parts B of the exam paper from the examination 

hall. 
 

 

For examiner’s  use only 
 

Total Marks 
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Part – II A (Structured Essay) 

 
1) The figure shows the arrangement of experiment to find the unknown mass by using the 

principle of moment. This arrangement consist uniform meter rod, a knife edge, spring 

balance, stand and thread. The knife edge is at 0 cm and 100 cm. When a mass M is placed 

at a point the distance x from A and  the spring balance can rise up  to maintain the beam in 

horizontal.  

 

 

(a) Define moment of force. 

……………………………………………………………………………………………………………………………………… 

……………………………………………………………………………………………………………………………………… 
(b) If the mass of the  meter rod is m, in equilibrium state indicate the forces acts on  

the meter rod            and named those forces. 

      ………………………………………………….. 

     ………………………………………………….. 
𝐴 𝐶 𝐵

 

      ………………………………………………….. 

     ………………………………………………….. 
 
 

(c ) (i)Write down the expression for reading of the spring balance (T) in terms of x, m  

            and                 M by taking moment about A (consider  the lengths are  in meter.) 

……………………………………………………………………………………………… 

………………………………………………………..…………………………………… 

……………………………………………………………………………………………… 

 
(ii) Rearrange the above expression as the form of  y = mx + c        

……………………………………………………………………………………………… 

……………………………………………………………………………………………… 

………………………………………………………………………………………………. 
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(d) In the above experiment a student obtained the values of x and T b y  

c h a n g in g  t h e  v a lu e s  f o r  x  as shown in the  following table. 

(i)  

When x increases,   T also  increases. Explain it. (Using the principle of moment) 

……………………………………………………………………………………………………… 

……………………………………………………………………………………………………… 

……………………………………………………………………………………………………… 

……………………………………………………………………………………………………… 

……………………………………………………………………………………………………… 

(ii) Draw the graph of T verses x in the following graph sheet. 
 

 

𝑇 
 
 

2 
 

 
1.5 

 
 
 

1 
 

 
0.5 

 
 
 

0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 𝑿 
 

( iii)  Find the gradient and the  intercept of the graph.  

Gradient ………………………………………………….. 

Intercept ………………………………………………….. 

 
(iv) From above d (iii), find mass of the rod m and the unknown mass M. 

    ………………………………………………….. 

     ………………………………………………….. 

 
 

 
 

𝑥/m 0.1 0.3 0.5 0.7 0.9 

𝑇/N 0.55 0.95 1.42 1.80 2.4
0 
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2) A student wish to determine focal length of convex lens by finding real image of a  real object 

using optical pins. 

(a ) (i) If all apparatus are provided for this experiment, draw the labeled diagram of the 

experiment setup on the table. 

 

 

 

 

 

(ii) A screen is needed to perform this experiment. What is the purpose of screen? 

……………………………………………………………………………………………… 

………………………………………………………..……………………………………. 

……………………………………………………………………………………………… 

…………………………………………………………………………………………….. 

 

(b) (i) Initially in this experiment, approximated value of focal length of convex lens must 
be found. How do you find it? 

…………………………………………………………………………………………… 

………………………………………………………………………………………….. 

 
(i i ) Denote the approximate focal point and the position of keeping the eye, in the above diagram. 

(iii) When position of eye remains same on the principal axis, Figure (i) shows, the 

position of an image and search pin. When eye moves away from the paper in a 

perpendicular direction  , Figure (ii) shows the   motion of ther image and search pin. 
 

 

Fig (i) Fig (ii) direction of motion. 
 

(a) Draw the approximate position  of  the image in the figure. 

(b) When eye moves towards the paper in a perpendicular direction,  draw the        

position of the  image and search pin in the figure given below. 
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(c) If search pin is placed at a position where the  image formed , when eye moves towards the 
paper and in a perpendicular direction,  draw the position of image and search pin in the 
figure given . 

 

(d).  Let object distance is U, image distance is V and focal length is f 

(i) Write down lens formula. 
……………………………………………………………………………………………………… 
……………………………………………….. ……………………………………………………. 

 

(ii) Rearrange the variables in expression so that it is suitable to plot a graph. 
……………………………………………………………………………………………………… 
………………………………………………..…………………………………………………… 
………………………………………………………………………………………………….. 

 
( iii)  Draw the graph approximately. 

 
 

 

 
 
 

( iv)  How would you find focal length of lens from the graph? 

………………………………………………………………………………………………………………………………………………………..  

………………………………………………………………………………………………………………………………………………………..  

 
(e) (i)Describe the method of an experiment, to find the focal length by considering the virtual image. 
……………………………………………………………………………………………………… 
………………………………………………..…………………………………………………… 

………………………………………………………………………………………………….… 
……………………………………………………………………………………………………… 
……………………………………………………………………………………………………… 

(ii) Draw a graph with label for virtual image on above graph. 
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3) You are asked to determine experimentally the dew point of air in laboratory, and determine its 

relative humidity. For these experiments two polished calorimeters with water are provided. 

. 
(a) Draw a labelled diagram for this experiment. 

 
 

 

(b) Write down an expression for the relative humidity (R.H) in terms of saturated vaopur 
pressure. 
……………………………………………………………………………………………………… 

……………………………………………………………………………………………………… 
……………………………………………………………………………………………………… 

(c) Write down steps used in the experimental procedure when ice cubes are added. 
……………………………………………………………………………………………………… 
………………………………………………………..…………………………………………… 

……………………………………………………………………………………………………… 
…………..………………………………………………………………………………………… 
…………………………………………………………………………………………………….. 

 
(d) When exhale air is blown on the polished metal surface, the shine begins disappear. Explain 
the  reason for this. 

……………………………………………………………………………………………………… 
………………………………………………………..…………………………………………… 
……………………………………………………………………………………………………… 

…………..………………………………………………………………………………………… 
……………………………………………………………………..……………………………… 
……………………………………………………………………………………………………… 

 

(e) What is the practical difficulties would you face if several pieces of ice cubes are added to 
water at same  time? 
……………………………………………………………………………………………………… 

………………………………………………………..…………………………………………… 
……………………………………………………………………………………………………… 
…………..………………………………………………………………………………………… 
…………………………………………………………………………………………………….. 

 
(f) Give two precautions that need in order to obtain a final result with better accuracy in this  

experiment. 

. 
…………………………………………………………………………………………………………………………………………………………  
……..……………………………………………………………………………………………………………………………………………………  

…………………………………………………………………………………………………………………………………………………………..  
 

(g) What is the reason for using the calorimeter with a lid in this experiment? 

…………………………………………………………………………………………………………………………………………………………  

……..……………………………………………………………………………………………………………………………………………………  
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(h) Two temperatures would take in this experiment. What are they? 
……………………………………………………………………………………………………… 
………………………………………………………..…………………………………………… 
……………………………………………………………………………………………………… 

…………..………………………………………………………………………………………… 
…………………………………………………………………………………………………….. 

 
(i) If the two temperatures obtained above (h) are 25.8 °C ,26.2 °C,  What is the value of dew point? 

……………………………………………………………………………………………………… 
………………………………………………………..…………………………………………… 
……………………………………………………………………………………………………… 
…………..………………………………………………………………………………………… 

……………………………………………………………………………………………………. 

 

 
 

(j) If the room temperature is 29 °C,  then find the  relative humidity in this day. 
 

temperature °C pressure mm Hg 
25 23.78 
26 24.18 
27 26.71 
28 28.32 
29 30.00 
30 31.87 

………………………………………………………………………………………………………………………………………………………… 

……..……………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………………. 

 

4. A straight wire carrying a current I is placed in a uniform magnetic  

field of flux density B, as shown in figure (1). The angle between 

the directions of the magnetic field and the current is θ. 

 

 
(a) (i). Write down an expression for the magnitude of magnetic 

force F acting on a length l of the wire in terms of I, B, θ and l 

……………………………………………………………………………………………………………………………………………  

…………..…………………………………………………………………………………………………………………………… 

(ii) Write down the rule that gives the direction of the magnetic force (for the case of  θ=900) 

………………………………………………………………………………………………………………………………………………  

………………………………………………………………………………………………………………………………………………  

…………..…………………………………………………………………………………………………………………………..  

 
 
 

 
Figure (1) 
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(b). Now the above wire is bent to form a rectangular coil PQRS 

of N turns and length ‘a’ and breadth ‘b’. This coil is placed in a  

uniform magnetic field of flux density B as shown in the figure 

(2). The angle between the plane of the coil and direction of B is 

α.A current I is passed through the coil. 

 
(i) Write down an expression for the magnetic force F acting 

on the arms PS and QR of the coil at the instant shown in 

figure (2), and hence derive an expression for the 

magnitude of the couple of force acting on the coil in 

terms of N, I, B, α and the area A of the coil. 

 
 

Figure (2) 

………………………………………………………………………………………………… 

………………………………………………………………………………………………… 

………………………………………………………………………………………………… 

………………………………………………………………………………………………… 

………………………………………………………………………………………………… 

………………………………………………………………………………………………… 

………………………………………………………………………………………………… 

(ii) The couple o f  f o r c e  due to the magnetic forces on the arms PQ and RS is 

zero. Explain reason for this. 

……………………………………………………………………………………………… 

………………………………………………………..…………………………………… 

……………………………………………………………………………………………… 

(c)  Moving coil galvanometer is used to measurethe  

current. (i)How is the dependence of couple on α, 

(mentioned in (b) (i) above) avoided in this instrument? 

…………………………………………………………………………………………… 

………………………………………………………………………………………………… 

 
(ii) Give two reasons for this. 

……………………………………………………………… 

………………………………….………………………… 

……………………………………………………………… 

(iii) Draw the magnetic field in the moving coil galvanometer as shown in the figure below. 
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(iv) When w e  measured t h e  resistance across the terminals of this type o f  

galvanometer, the  value  is 2Ω. How does it  formed ? 

……………………………………………………………………………………………… 

………………………………………………………..…………………………………… 

……………………………………………………………………………………………… 

…………………..………………………………………………………………………… 

……………………………………………………………………………..……………… 

…………………………………………………………………………………………….. 

(v) Full scale deflection of the galvanometer is 15 mA mentioned in the above part 

(iv). The galvanometer is directly connected across a cell of E.M.F 60mV and internal 

resistance 1Ω, and used to measure current through the circuit. Is it possible? Explain your 

answer. 

…………………………………………………………………………………………………… 

………………………………………………….………………………………………………… 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

(vi) When the galvanometer is connected as mentioned  in the above part (v), if you wish 

to get the reading         of  the galvanometer will be 15 mA accurately, how would you 

procede it? 

……………………………………………………………………………………………… 

………………………………………………………..…………………………………… 

……………………………………………………………………………………………… 

…………………..………………………………………………………………………… 

……………………………………………………………………………………………… 

…………………………………………………………………………………………… 

 

*** 


