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UNIVERSITY EXAMINATIONS 2019/2020  

FIRST YEAR SUPPLIMENTARY/SPECIAL EXAMINATION FOR THE DEGREE FOR 
BACHELOR OF SCIENCE  

 
SPS 3150: PHYSICS 

 
DATE: JANUARY 2021          TIME: 2 HOURS 

INSTRUCTIONS: Answer question one and any other two questions 
 
 
QUESTION ONE (30 MARKS) 

a) Differentiate between distance and displacement      ( 2 marks) 

b) Define the two types of forces giving examples of how they can impact on an object.  
           (5marks) 

c) Define momentum and give its SI units                                                                (3 marks) 

d) When will you say a body is in?                                                                      (4 marks) 

(i) Uniform acceleration? 
(ii) Non-uniform acceleration? 

 

e) An iguana with a poor sense of spatial awareness is walking back and forth in the desert. First 
the iguana walks 12 meters to the right in a time of 20 seconds. Then the iguana runs 16 meters 
to the left in a time of 8 seconds. What was the average speed and average velocity of the iguana 
for the entire trip?           (4marks) 

Assume that rightward is the positive direction 

 

f) Define a scalar quantity giving example      (2 marks) 

g) State Newton’s first law of motion       (2 marks) 
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h) State Ohms law       (2 marks) 

i) How are resistance and electric potential difference related?          (2 marks) 

j) State any two forms of heat transfer                                                (2 marks) 

k) What is the equivalent resistance of the resistors?     (3 marks)                                           

 
 

QUESTION TWO (20 MARKS)                                               

(a) A spider crawls vertically on a wall. Its motion is shown on the following graph of 
vertical position y verses time (t) 
 

 
 

What is the average velocity of the spider between the time t=4s and t= 10s            (5 marks)    

b) A lost bird flies forward and backward in a straight line. Its motion is shown on the following 
graph of horizontal position x vs time. 
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What is the instantaneous speed of the bird at t=6.                                                      (5Marks) 

c) A confident race car driver is cruising at a constant velocity of 20 m/s. As she nears the finish 
line, the race car driver starts to accelerate. The graph shown below gives the acceleration of the 
race car as it starts to speed up. Assume the race car had a velocity of 20 m/s at time t=0 s. 

 

 

What is the velocity of the race car after the 8 seconds of acceleration shown in the graph?  
           (5 marks) 

d) Show the force causing acceleration is given by F=ma                      (5 marks) 
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QUESTION THREE (20 MARKS) 

State and explain the 3 ways of heat transfer                                                               (3 marks) 

Explain the difference between heat and temperature                                                  (2 marks) 

A single-paned window in your house is 0.65 m wide, 1.25 m tall, and has a thickness of 2 cm. 
The glass has a thermal conduction constant of  0.84 J/s/m/° C. Assume the outside temperature 
of the glass is a constant 5°C and the inside temperature of the glass is a constant 20°C. How 
many joules of heat are transferred out of the window in one hour?      
                                                 (15marks) 

QUESTION FOUR (20 MARKS) 

Find the voltage v and the currents through the three resistors. Show that the individual resistor 
currents add up to I in the diagram below.                                                    (17 marks)                                            

 

 

Based on the resistor currents you just solved; the largest share of current goes through which 
resistor.           (3 marks) 

 

 

 


