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INSTRUCTIONS: Answer questions one and any other two questions  

Constants 

Molar specific heat at constant volume,Cv for helium = 12.5 J�����		�� 

Coefficient of friction for steel , ��= 0.74 

Universal gas constant b, R=8.314 J/mol.k 

QUESTION ONE - (30 MARKS)  

a) Show that the following equations are dimensionally correct.   (4 Marks) 
 

(i) V = at; where V is the velocity, a is the acceleration and t is time. 

(ii)  S = ½ ��  : S is the displacement.        

b)   Convert the following temperatures into the units shown in brackets;     

(i) -17 oC (K)         (2 Marks) 

(ii)  107 K(oC)         (2 Marks)   

c) The Cartesian coordinate of a point in the XY plane is (3.5, 2.5)m. Find the polar coordinates of 

this point.         (3 Marks) 

d) Differentiate between strain and stress.     (2 Marks) 

e) A block of steel of mass, m1 = 4kg was pulled over steel by a force 38N. Calculate ;  
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(i) The limiting frictional force between the block and the steel surface.(3 Marks) 

(ii)  The acceleration of the block.       (2 Marks) 

f) State the following gas laws; 

(i) Charle’s law        (1 Mark) 

(ii)  Boyle’s law        (1 Mark) 

g) (i)   Differentiate between molar specific; Heats Cv and Cp of an ideal gas and explain why Cp > 

Cv for any amount of an ideal gas.       (3 Marks) 

(ii)  A cylinder contains 2.5 mol of helium gas at a temperature of 300K. If the gas is heated at 

constant volume, how much energy must be transferred by heat to the gas for its temperature 

to increase to 500K.     (3 Marks) 

h) State the 1st law of thermodynamics.      (1 Mark) 

i) Differentiate between isothermic and adiabatic processes for an ideal gas.   (2 Marks)  

j) Define the following terms;          

(i) Displacement        (2 Marks) 

(ii)  Velocity        (2 Marks) 

SECTION B 

QUESTION TWO (15 MARKS) 

A particle moving in the positive direction of x had its position varying according to X= 4t + 2��, where 
x is in metres and time t in seconds. 

a) Plot a graph x(m) Vs + t(s) for the motion for (0≤ �	 ≤ 4)s   (5 Marks) 

b) From the graph, calculate;     

(i) Its displacement in the time intervals t = 0s and t = 1s, t = 1s and t = 3s. (4 Marks) 

(ii)  The average velocity for its motion in the time intervals in b(i) above (4 Marks) 

(iii)The instantaneous velocity of the particle at t = 2.5S    (2 Marks) 

QUESTION THREE (15 MARKS) 
a) State Newton’s second law of motion.       (2 marks) 

 
b) A ball of mass ��, and a block of mass �� are attached by a light weight cord that passes over a 

frictionless pulley of neglible mass as shown. 
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Find: 

(i) The acceleration of the system.      (4 Marks) 
(ii)  The magnitude of the tension in the cord.     (3 Marks) 
c) The acceleration of a point mass moving with uniform speed	� in a circle of radius r is proportional 

to some power of r, say �� and some power of v say ��.Determine the values of n and m and write 

the simplest form of an equation for the acceleration.    (6 Marks) 

QUESTION FOUR (15 MARKS) 

A hiker begins a trip by first walking 25km SE from her car. She stops and sets up her tent for the night. 

On the second day she walks 40 km in a direction 60o north of East, at which point she discovers a forest 

ranger’s tower. 

(i) Determine the components of the hiker’s displacement for each day. (4 Marks) 

(ii)  Determine the components of the hikers resultant displacement for the trip.(4 Marks) 

(iii)Find an expression for the resultant displacement in terms of unit vectors. (2 Marks) 

b)  A spray can containing a propellant gas at a pressure 2.02 x 10� N/�� and having a volume 125cm3 is 

at 22oC.  It is then tossed into an open fire. When the temperature of the gas in the can reaches 195oC, 

what is the pressure inside the can?      (5 Marks) 

 

QUESTION FIVE ( 15 MARKS) 

a) (i)  Differentiate between elastic and inelastic collisions.    (4 Marks) 
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(ii) A block of mass 6kg travelling at 8m/s collides head on with another block of mass 4kg 

travelling at 4m/s. Assuming that the collision is perfectly inelastic, calculate their velocity after 

impact.           (5 Marks)  

b) (i)  Define the term ‘thermal expansion’      (2 Marks) 

(ii) Given that ∆� = ���∆ 	!"	∆� =	∝ ��∆  where ∝ and $ are the average coefficients of 

linear and volume expansions, Li and Vi are the initial length and volume respectively, 

∆%	!"	∆�	 are the changes in length and volume respectively, to the change in temperature ∆ , 

show that;	$ = 3 ∝               (4 Marks) 

Hint; 

Consider a solid whose dimensions are L,w and h. its initial volume Vi = lwh at initial 

temperature, Ti if the temperature changes by ∆ , the volume changes to Vi + ∆� 

 

 
 

 

 


