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Part I 
 

01. Which of the following is not a SI fundamental unit. 

1&   𝑚           2&  𝑠      3& 𝑚𝑜𝑙         4& 𝐽   5& 𝐴 

02. Figure shows variation of quantity (𝑥) with time 𝑡 of a projectile. That quantity would be, 

1)  Acceleration    2)  Displacement     

3)  Velocity    4)  Horizontal component of velocity  

5)  Vertical component of velocity 

 

03. Which of the following measurement were not taken by a meter ruler, Vernier caliper and micrometer 

screw gauge. 

(A) 10.5𝑐𝑚   (B) 2.235𝑐𝑚   (C) 10.667𝑐𝑚           (D) 20.57𝑐𝑚 

1)  Only A and B    2)  Only B and C   3)  Only C and D  

4)  Only A and D    5)  All A, B, C and D 

04. A bird is flying horizontal at an altitude 180𝑚 when this bird is directly above his head a boy throws a 

stone at speed 120𝑚𝑠−1 and as it makes 300 with horizontal if this stone hits the bird, speed of bird 

should be, 

1& 100𝑚𝑠−1  2& 120𝑚𝑠−1  3& 60𝑚𝑠−1  4& 60√3𝑚𝑠−1           5& 150𝑚𝑠−1 

05. Consider the following statements made regarding a particle describes a projectile. 

(A) Velocity is zero at the maximum height of its path. 

(B) Total vertical displacement of particle is always zero 

(C) It is subjected to constant acceleration 

1)  Only A     2)  Only B and C   3)  Only C  

4)  All A, B and C   5)  All are incorrect   

 

06. The graph depicts the variation of force on a mass 11𝑘𝑔 which is initially at rest. What is the velocity of 

it at for 7𝑠 (𝑇𝑎𝑘𝑒 𝜋 =  22 7⁄ ).  

1& 3𝑚𝑠−1   2& 3.5𝑚𝑠−1  3& 8𝑚𝑠−1   

4& 8.5𝑚𝑠−1  5& 10𝑚𝑠−1 
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07. Figure show a system of vectors 𝐴𝐵⃗⃗⃗⃗  ⃗, 𝐵𝐶⃗⃗⃗⃗  ⃗, 𝐶𝐷⃗⃗⃗⃗  ⃗, 𝐷𝐴⃗⃗ ⃗⃗  ⃗, 𝐴𝐶⃗⃗⃗⃗  ⃗, 𝐸𝐶⃗⃗⃗⃗  ⃗ and 𝐴𝐸⃗⃗⃗⃗  ⃗. The resultant of the system. 

1)  𝐵𝐶⃗⃗⃗⃗  ⃗     

2)  2𝐴𝐸⃗⃗⃗⃗  ⃗     

3)  2𝐴𝐶⃗⃗⃗⃗  ⃗     

4)  3𝐴𝐶⃗⃗⃗⃗  ⃗      

5)  Null vector 

08. A boy of mass 60𝑘𝑔 is in equilibrium by drawing the cable. Downward, which is going 

over two smooth pulleys. If he is free from floor, the force applied by boy on the cable 

is given by 

1)  600𝑁      2)  450𝑁   3)  300𝑁  

4)  200𝑁     5)  150𝑁 

09. A 2𝑘𝑔 monkey is climbing a light, inextensible rope that passes over a smooth pulley. 

A 3𝑘𝑔 package is attached to the other end of the rope. The monkey wants to lift the 

package with an acceleration of 2𝑚𝑠−2. The acceleration of the monkey is? 

1)  4𝑚𝑠−2    2)  6𝑚𝑠−2   3)  8𝑚𝑠−2         

4)  10𝑚𝑠−2    5)  11𝑚𝑠−2 

10. Three objects A, B and C of masses 4𝑘𝑔, 2𝑘𝑔 and 1𝑘𝑔 

respectively are placed in contact with each other and  3.5 𝑁 

force is applied on 𝐴. The force exerts on 𝐵 by 𝐶 is, 

 

1&  1𝑁   2&   2𝑁   3&  3𝑁   4&  4𝑁   5&  6𝑁 
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Part II 

1. A student decided to experimentally find the radius of curvature of a convex lens using a spherometer in 

the laboratory. Radius of curvature is given by the standard notation in the equation (𝑅)" 𝑅 =
𝑎2

6ℎ
+

ℎ

2
. 

(a) Circular scale of the spherometer is divided into 50 equal divisions & it moves 1𝑚𝑚 along the linear 

scale, once two complete rounds of the circular scale is rotated. Calculate the least count of the 

instrument. 
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

(b) i) What is the experimental step that should follow, before take measurements from the

 spherometer. 
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

ii) How the student can experimentally verify that the above mentioned step has correctly been 

done? 
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

(c)  Then he plans to find ℎ experimentally. 

i) Mark 𝑎 & ℎ, given figure in below. 

ii) Write down the two steps that should follow to bring the spherometer as shown in above figure, 

after the step b(i). 

1st step -  ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
 '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

2nd step - ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
 '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

(d) i) What is the most suitable measuring instrument to find 𝑎. 
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

ii) Briefly write down the way to obtain the measurement 𝑎 using that measuring instrument. 
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

iii) Why should, the student must be concern about the accuracy of the measurement 𝑎. 
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

  '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
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2. (a) Below figure shows a situation how two forces acting on an object. 

i) Calculate the effective moment of above given forces around the each points 𝐴 & 𝐵 separately. 

ii) What is the conclusion reached, considering the answers obtained in above (i)? 

iii) Write down three requirements of a system under couple of force. 

 (b) The compound object below consists of thin laminars of a square, having a side length of 4𝑟 and a 

triangle having a height of 3𝑟, base length of 4𝑟. (Mass of unit area is 𝑚) 

 

 

 

i) Write down the principle of moment. 

ii) Find the distance to the center of gravity of the compound object from apex 𝐴, in terms of 𝑟.  

iii) Obtain a numerical value for the distance to the center of gravity from 𝐴, for the second decimal 

place, if 𝑟 = 14𝑐𝑚. 

iv)  A circular disk of radius 𝑟 is cutoff from the compound object in above (i) as shown in below 

figure. Obtain the distance to the center of gravity from 𝐴 of the new object, in terms of 

𝑟. (𝑇𝑎𝑘𝑒 𝜋 =  3) 
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