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SCHOOL OF SCIENCE, ENGINEERING & HEALTH 

DEPARTMENT OF SCIENCE & ENGINEERING 

END OF SEMESTER EXAMINATION 

PHY112 T  PHYSICAL SCIENCE 

JUNE  2018 SEMESTER 
TIME: 2HOURS 

TOTAL MARKS: 70 

INSTRUCTIONS TO STUDENTS: 

ANSWER QUESTION ONE AND ANY OTHER TWO QUESTIONS 

Show your working clearly in the examination booklet provided 

Symbols have their usual meaning 

Mobile phones and other electronic gadgets are strictly prohibited in the exam room 

 

Useful Information: 

Acceleration due to gravity g= 10m/s2 

 

QUESTION ONE   (40 MARKS)  

 

a) Define the term energy.        (1mk) 

b) Jim travels the first 3 hours of his journey at average speed of 60 km/h. He stops for 30 

minutes to eat lunch, and then travels the remaining 5 hours at average speed of 24 km/h. 

Find his average speed in m/s.       (4mks) 

c) If a Ferrari, with an initial velocity of 10 m/s attains a final velocity of 160 m/s in 3 

seconds. Find its acceleration.        (2mks) 

d) If an object is spinning in a circle but moving at a constant speed along the 

circumference, e.g., the earth revolving around the sun, is it being accelerated? Explain. 

           (2mks)  

e) State the principle of conservation of energy.     (2mks) 

f) Calculate the mass of a box, which is lifted vertically through a height of 25 m, if the 

work done in lifting it is 6,250 J.        (2mks) 

g) A body is thrown vertically upwards. Its speed keeps on decreasing as it rises. What 

happens to its kinetic energy when its speed becomes zero?    (2mks) 

h) What two factors of an atom determine its chemical activity?   (2mks) 

i) A negatively charged ion of Chlorine is denoted by following format, Cl35

17
 where 17 is 

atomic number and 35 is the mass number. Find the number of protons, neutrons and 

electrons present in this ion.        (3mks) 

j) Balance the following chemical equation:  

H2 + N2  NH3        (2mks) 

k) Define the term electric current.       (1mk) 
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l) Find the amount of charge that flows past a point when a current of 1.5 A is present in a 

circuit for 2 minutes.         (2mks) 

m) An electric kettle has a resistance of 40 Ω and is connected to a 240 V source. Find the, 

i) electric current,        (2mks) 

ii) energy (in kWh) utilized if the bulb is on for 10 hours.    (3mks) 

n) Indicate any two differences between a series and a parallel circuit connections (2mks) 

o) A swimmer is floating in the Indian Ocean south of Mombasa. He is a scientific swimmer 

and has with him a waterproof stop watch and a tape measure with which he makes the 

following observations. The time that it takes to go from the top of the wave, down to the 

bottom, and back to the top (i.e., time for one cycle) is 2 s. The wavelength is 6m. Find  

i) the frequency,         (1mk) 

ii) the wave speed.         (2mks) 

p) Half life is the term used to monitor the activity of a radioactive isotope. An isotope of 

Mercury is used for kidney scans and has a half-life of 3 days. If 32 g of Mercury is 

ordered but takes 15 days to arrive. Find the amount of mercury that would arrive in the 

shipment.          (3mks) 

q) The alpha decay of Polonium is represented in the following nuclear equation 

 HeBPo A

Z

4

2

210

84  . Find the values of z and A.    (2mks) 

 

 

QUESTION TWO   (15 MARKS)  

 

a) Consider a coin resting on a cardboard both of which are placed on a glass cup. Use 

Newton’s first law of motion to explain why the coin falls into the glass when the 

cardboard upon which it is resting is flicked.      (3mks) 

b) A skipper on a boat notices wave crests (top part of the wave) passing his anchor chain 

every 5 s. He estimates the distance between wave crests to be 15 m. Find the speed of 

these waves.           (2mks) 

c) The weight of a child on planet Mars is 160 N. Find the mass and weight of the child on 

Earth. Given acceleration due to gravity, g’ =4 m/s2 in Mars and g = 10 m/s2 on Earth. 

            (3mks) 

d) Assume that it is 500 km from Nairobi to Mombasa and that a car can travel at an average 

speed of 50 km/hr. How long does it take to drive from Nairobi to Mombasa? (2mks) 

e) A crane uses 4,800 Joules to lift a certain object through a vertical height of 600cm. 

Calculate the mass of the object.       (3mks) 

f) Distinguish between covalent bonding and ionic bonding.    (2mks) 

 

 

QUESTION THREE   (15 MARKS) 

 

a) State the Ohm’s law.        

 (1mk) 

b) An electric kettle has a resistance of 10 Ω and allows a current of 20 A to flow through it. 

Find the; 

(i) voltage,         (2mks) 
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(ii) the electric power,         (2mks) 

(iii) electrical energy (in kWh) if it is on for 4 hours,     (3mks) 

(iv) Cost of operation if electricity costs Ksh 20 per kWh.   (2mks) 

c) A water wave oscillates up and down sixty times every 2 seconds and the distance 

between wave crests is 0.03 meters. Find,  

i) its wavelength,        (1mk) 

ii) its frequency,         (2mks) 

iii) wave speed.         (2mks) 

 

 

QUESTION FOUR   (15 MARKS) 

 

a) A vibrating object makes 48 cycles in 6 s. The distance between two successive points 

in the wave is 0.5 m. Find the wave speed.      (2mks) 

b) Use electromagnetic waves/radiations to describe the formation of greenhouse effect. 

           (3mks) 

c) Indicate any two differences between mechanical waves and electromagnetic waves. 

           (2mks) 

d) Indicate any two applications of nuclear energy.    

 (2mks) 

e) Isotope of Iodine is used to destroy thyroid tissue in the treatment of an overactive 

thyroid. The half life of iodine is 8 days. If a hospital receives a shipment of 200 g of 

iodine, determine the amount that would remain after 32 days.   (3mks)  
f) Define the term nuclear fusion and give two challenges facing establishment of nuclear 

fusion power plants.         (3mks) 

 

 

QUESTION FIVE  (15 MARKS) 

 

a) State the principle of conservation of energy.     (2mks)  

b) Use Newton’s first law of motion to explain the experience of rider in the following 

figure.           (3mks) 

 

c) While rearranging a room, a person applies a force a horizontal of 200 N on a desk and 

does 500 J of work. Find the distance moved by the desk.    (2mks) 

d) A moving car of mass 600 kg has kinetic energy of 120 kilojoules. Find the car’s speed. 

e) A mass of 4 kg is dropped from a tower at a height of 45 m. Calculate the, 

(i) gravitational potential energy possessed by the body at this height,  (3mks) 

(ii) kinetic energy just before hitting the ground,    

 (2mks) 
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(iii) kinetic energy possessed by the body when it is at a height of 35 m.  (3mks) 

END 


