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INSTRUCTIONS  

- Attempt all questions  

- All work done must be shown clearly  

 

1. (a) (i) What is meant by the term dimensions of physical quantity. 

(ii) Name three physical quantities having dimensions M′L�T�. 

 

(b) The periodic time, T of a satellite orbiting a planet is found to depend on, the radius of 

the orbit of the planet, r, the gravitational acceleration g and the mass of the planet, M. 

By using dimensional analysis derive an expression for the periodic time T. 

 

(c) (i) Mention two types of errors that are associated with any experiment in physics.  

(ii) Briefly explain three ways of minimizing random errors. 

(iii) Distinguish between error and mistake. 

 

(d) In an experiment conducted to determine the acceleration due to gravity, g by a 

simple pendulum the following results were obtained. 

Length of the pendulum, L = 89.0 + 0.2cm  

Time period, T = 1.90 + 0.015  

Determine the value of g by this experiment. 

 

2. (a) Give the meaning of the following terms as used in error analysis. 

(i) Absolute error  

(ii) Relative error  

(b) The force ‘F’ acting on an object of mass ‘M’ travelling at velocity ‘V’ in a circle of 

radius ‘r’ is given by: 

F =
���

�
. If the measurements are recorded as: M = (3.5 + 0.1) kg, V = (20+1) m/s  

r = (12.5 + 0.5) M; find the maximum possible: 



(i) Fractional error  

(ii) Percentage error in the measurement of force 

(c) Show how you will record the reading of force, F in part (b)  

3. (a) (i) Define the term dimensional variable. 

(ii) The number of particles � =→	�
����

�����
� where n1 and n2, are the number of particles 

per unit volume for the values of X1 and X2 and X2 respectively. What are the dimension 

of diffusion constant D? 

 

(b) (i) Give two basic rules of dimensional analysis. 

(ii) The frequency, f of a vibrating string depends sting depends upon the force applied, F 

the length, L of the string and the mass per unit length,	�. Using dimension show how f 

is related to F, and �. 
 

(c) (i) What is meant by lest count of a measurement?  

(ii) The period of oscillation of a simple pendulum is given by T = 2�	�� ��  where by 

100 vibrations were taken to measure 200 seconds. If the least count for the time and 

length of a pendulum of 1M are 0.1 sec and 1mm respectively, calculate the maximum 

percentage error in the measurement of g. 

 

4. (a) (i) What is meant by random error?  

(ii) Briefly explain two causes of random errors in measurements. 

 

(b) The period T of oscillation of a body is said to be 1.5 + 0.0025 while its amplitude A 

is 0.3 + 0.005m and the radius of gyration K is 0.28 + 0.005m. If the acceleration due to 

gravity g was found to be related to T, A and K by the equation. 
��

���
=
�����

��
, find the  

(i) Numerical value of g in four decimal places.  

(ii) Percentage error in g.  

(c) (i) State the law of dimensional analysis. 

(ii) The largest mass, m of a stone that can be moved by the flowing river depends on the 

velocity of flow V, the density ℓ of water, and the acceleration due to gravity g, show that 

the mass, m varies to the sixth power of the velocity of flow.  

5. (a) (i) Distinguish random error from systematic error. 

(ii) Give a practical example of each term in a (i) and briefly explain how they can be 

reduced or eliminated. 

 

(b) (i) Define the terms error and mistake. 



(ii) An experiment was done to find the acceleration due to gravity by using the formula 

� = 2�	�� ��  where all symbols carry their usual meaning. If the clock loses 3 seconds 

in 5 minutes, determine the error in measuring ‘g’ given that, T = 2.22	seconds, L =

121.6cm, ∆T = 0.1 sec and	∆L = 0.05cm. 

(c) (i) What is the importance of dimensional analysis inspite of its draw backs?  

(ii) The following measurements were taken by a student for the length of a piece of rod: 

21.02, 20.99, 20.92 21.11 and 20.69. Basing on error analysis find the true value of the 

length of a piece of rod and its associated error.  

 

6. (a) Mention two uses of dimensional analysis  

(b) The critical velocity of a liquid flowing in a certain pipe is 3m/s. Assuming that the 

critical velocity V depends on the density ℓ of the liquid, its viscosity �, and the diameter 

d, of the pipe.  

 

(i) Use the method of dimensional analysis to device the equation of critical velocity 

of the liquid in a pipe of half the diameter. 

(ii) Calculate the value of critical velocity. 

(c) (i) Define an error.  

(ii) In an experiment to determine acceleration due to gravity g, a small ball bearing is 

timed while falling feely from rest through a measured vertical height. The following data 

were obtained, vertical height h = (600 +1) mm, time taken t = (350 + L) ms. Calculate 

the numerical value of g from the experimental data-clearly specify the errors.  

7. (a) (i) What is a systematic error?  

(ii) The smallest divisions for the voltmeter and ammeter are 0.1V and 0.1A respectively. 

If V = IR, find the relative error in the resistance R, when V = 2 Volts and I = 0.1A.  

 

(b) (i) Mention two uses of dimensional analysis.  

(ii) The frequency f of a note given by an organ pipe depends on the length, L, the air 

pressure P and the air density D. use the method of dimensions to find a formula for the 

frequency. 

(iii) What will be the new frequency of a pipe whose original frequency was 256Hz if the 

air density fall by 2% and the pressure increases by 1%? 

 

8. (a) (i) What is the different between degree of accuracy and precision. 

(ii) In an experiment to determine young’s modules of a wooden material the following 

measurements were recorded.  

 Length L = 80.0 +0.05 cm  

Breadth b = 28.65 + 0.03mm  

Thickness, t = 6.4 + 0.03 mm  



Slope g = 0.035 + 0.001 cm gm-1 

Given that the young’s modulus y is given by: 

Y =
�

��
		�
�

�
�
�

 Calculate the maximum percentage error in Y. 

 

(b) Using the method of dimensions, indicate which of the following equations are 

dimensionally correct and which are not, given that f – frequency, Ɣ-surface tension, ℓ-

density, r-radius and k – dimensionless constant. 

(i) ℓ� = �	�
���

Ɣ
  

 

(ii) � =
����Ɣ

ℓ
�
��

  

 

(iii)� = ��
Ɣ

ℓ��
  

 

9. (a) Estimate the numerical values of drag force D = ½ (ℓAV) with its associated error 

given that the measurements of the quantities C, A, ℓ and V were recorded as (10 + 00) 

unit less, (5 + 0.2)cm2, )15 + 0.15) g/cm3 and (3 +0.5) cm/s2 respectively.  

 

(b) Estimate the precision to which the young’s modulus E of the wire can be deermine 

from the formula E =
���

����
, given that the applied tension, F = 500N, the length of the 

loaded wire, L = 3m, the diameter of the wire, d = 1mm, the extension of the wire, e = 

5mm and the error associated with these quantities are 0.5N, 2mm, 0.01mm and 0.1mm 

respectively. 

 

(c) If the speed V of the trans verse wave along a wire of tension, T and mass, M is given 

by V = �� ��  . Apply dimensional analysis to check whether the given expression is 

correct or not.  

 

 

 

 

 

**********THE END*************** 

 

 



 

 

 

 




