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1. In an experiment, the refractive index of water was observed as 1.29, 1.33, 1.34, 1.35, 

1.32, 1.36, 1.30 and 1.33.Calculate the mean value, mean absolute error, relative error 

and percentage error in value of refractive index. 

2. The length and breadth of rectangle are (5.7 0.1) cm and (3.4 0.2) cm. Calculate area 

of the rectangle with error limits.  

3. A body travels uniformly a distance of (13.8 0.2) m in a time (4.0 0.3) s. Calculate its 

velocity with error limits. What is the percentage error in velocity. 

4. Using dimensions check the correctness of the following physical equations. 

a.        

b.      
 

 
    

c.           

d.   
 

 
  

    

  
  

5. The frequency of vibration (v) of a string depends upon length (l) of the string, tension 

(T) in the string and mass per unit length (m) of the string. Using the method of 

dimension, derive a formula for the frequency of vibration of the string. 

 

6. A physical quantity Q is given by  (
    

 
  

    
 
 

) . The percentage error in A,B,C ,D are 1%, 

2%, 4%,2% respectively. Find the percentage error in Q. 

 

7. The frequency of vibration f of a mass m at the end of a spring is given by          . 

Where k is a spring constant. Use dimensional analysis to find a and b. It is know that: [ f 

] = [ T -1 ] and [ k ] = [M T-2 ]. 

 

8. Write the dimension of a/b in the relation      
 

      where F is force, x is distance 

and t is time. 

 

9. Each side of a cube is measured to be 7.203 m. What is the total surface are and the 

volume of the cube to appropriate significant figures? 

 



10. The period of oscillation of a simple pendulum in an experiment is recorded as 2.63 s, 

2.56 s , 2.42 s , 2.71 s and 2.80 s respectively. Find  

 

a. Mean time period 

b. Absolute error in each observation and percentage error. 

11. The force acting on an object of mass m , travelling at velocity v in a circle of radius r is 

given by : 

  
   

 
 

The measurements are recorded as m = 3.5 kg   0.1 kg; v = 20 m/s   1 m/s; r = 12.5 

  0.5 m. 

Find the maximum possible  

a. Fractional error 

b. Percentage error in the measurement of force. How will you record the reading? 

12. The period of oscillation of a simple pendulum is given by:      √
 

 
 . The length l of 

the pendulum is about 10 cm and is known to 1 mm accuracy. The period of oscillation 

is about 0.5 s. The time of 100 oscillations is measured with a watch of 1 s resolution. 

What is the accuracy in the determination of g? 

13. The specific resistance ρ of  a thin circular wire of radius r cm, resistance R ohm and 

length l cm is given by:    
    

 
   If  r= ( 0.26   0.02) cm; R = (32       ohm and l = (78 

  0.01) cm , find the percentage error in ρ. 

14. If the velocity of light, acceleration due to gravity and the normal pressure are chosen as 

the fundamental units, find the units of mass, length and time. Given that velocity of 

light , c = 3 x 108  ms-1 ; acceleration due to gravity , g = 10 ms-2 and normal atmospheric 

pressure , P = 10 5 N/m2 . 

15. If the escape velocity depends upon (i) acceleration due to gravity of the planet and (ii) 

the radius of the planet , establish dimensional relation between them. 

16. Assuming that the period of vibration of a tuning fork depends upon the length of the 

prongs and on the density and young’s modulus of a material, use dimensional analysis 

to obtain the time period of vibration. 

17. What are the dimensions of a and b in the relation F = a + bx where F is force and x is 

distance? 

18. If            where x is in meters and t in seconds, find the units of b. 

 
 


