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SCHOOL OF SCIENCE, ENGINEERING & HEALTH 

DEPARTMENT OF PREUNIVERSITY 

PHY 092 A, M & T:  PHYSICAL SCIENCE 

END OF JANUARY 2012 SEMESTER EXAMINATIONS 

……………………………………………………………………………………………………… 

 

SECTION A   (Answer ALL questions in this section) 25 marks 

1. A constant force of 2kN pulls a crate along a level floor a distance of 10 m in 50s. What 

is the power used?        (2 marks) 

2. 1 horsepower is equal to how many watts?     (1 mark) 

3. What is mechanical energy?       (2 marks) 

4. Use Newton’s Laws of Motion to explain the following. 

a. A folder of papers on the back seat of a car falls onto the floor when the car 

brakes suddenly.             (2 marks) 

b. Exhaust gases are fired to the left when a rocket in space wants to turn towards 

the right.               (2 marks) 

 

5. An Eskimo slides on snow from his compound for 37seconds covering a distance of 

22.7m towards north. He continues to slide covering a distance of 11.2 for 23seconds, 

takes a u turn and slides backwards 15.2m for 1.2min. calculate; 

i) His average speed       (2 marks) 

ii) His average velocity.       (2 marks) 

6. Outline the steps followed during any scientific research.   (3 marks) 

7. Complete the following table regarding ions of elements and the number of protons, 

electrons and neutrons.             (3 marks). 

ION ELECTRON PROTONS NEUTRONS 

Cl   18 

27Al 3+    

 38 36 50 

 

8. What quantity of heat is required to raise the temperature of 450 grams of water from 

15°C to 85°C? The specific heat capacity of water is 4.18 J/g/°C.  (3 marks 

9. State the three main subatomic particles.     (3 marks) 
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SECTION B   (Answer any three questions from this section) 45 marks 

1. State coulomb’s law of electrostatics.      (2 marks) 

a) Two balloons are charged with an identical quantity and type of charge: -6.25 nC. 

They are held apart at a separation distance of 61.7 cm. Determine the magnitude of 

the electrical force of repulsion between them.(k = 8.988×10
9
 N×m

2
/C

2
) (3 marks) 

b) What is the force between the two point charges (q1= +12×10
-9

 C, q2= -18×10
-9

 C) 

connected by a conducting wire?      (3 marks) 

 
c) State current law.        (2 marks) 

d) A circuit containing six resistors is connected to a 120 V power supply as shown in the figure 

below.  

 

(i) What is the equivalent resistance of the six resistors?   (2 marks) 

(ii) How much charge flows through the power supply in 2.5 minutes? (2 marks) 

(iii) What is the potential difference between points A and B?  (1 mark) 

2. State the Newton’s second law of motion.     (2 marks) 

a) A cyclist and his bicycle have a mass of 80 kg. After 100m he reaches the top of a hill, with 

slope 1 in 20 measured along the slope, at a speed of 2 m/s. He then free wheels the 100m to 

the bottom of the hill where his speed has increased to 9m/s. How much energy has he lost 

on the hill?        (5 marks) 

b) Derive the Newton’s third equation of motion.    (4 marks) 

c) i) On Planet X, a 70 kg object can be lifted by a force of 400 N. What is the 

acceleration of gravity on Planet X?     (2 marks) 

ii) Suppose your car was taken to Planet X. If the car has a mass of 1500 kg, what 

would its weight be?       (2 marks) 
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3. a) Describe the three main states of matter.     (6 marks) 

b) An isotope Q has mass number of 36 and 17 protons 

i. Draw the atomic structure of Q.     (3 marks) 

ii. State the electron arrangement of its ion.    (1 mark) 

iii. What is an isotope?       (2 marks) 

iv. Write a chemical equation for the reaction between Q and oxygen gas.  

(2 marks) 

v. Write the formula of a compound formed between Q and Nitrogen.(1 mark) 

4. Sodium chloride is a common salt which we often use at home. 

a) What is a salt?        (2 mark) 

b) Differentiate between normal and acidic salts.    (4 marks) 

c) Write a chemical equation for the reaction between a suitable base and acid leading to 

the formation of sodium chloride salt.     (2 marks) 

d) Outline any two chemical properties of an acid.    (2 marks) 

e) Name the bond type that exists in sodium chloride.   (1 mark) 

f) Draw the dot and cross diagram of 

 Sodium chloride.      (2 marks) 

 Chlorine molecule.      (2 marks) 

5. A small child of 15 kg is playing on a slide in the park. The top of the slide is 4.25 m 

high, and the bottom of the slide is 0.2 m above the ground. The total length of the slide 

is 6.5 m. 

 

a. Determine the gravitational energy relative to the ground of the child when she 

sits at the top of the slide             (2 marks) 

b. Calculate the maximum speed the child could have at the bottom of the slide.  

               (3 marks) 
c. The actual speed of the child at the bottom of the slide is 3.20 m/s. Explain with 

reference to the Law of Conservation of Energy why the actual speed is less than 

the calculated speed in part (b)     (3 marks) 

 

d. The child’s father caught her at the bottom of the slide and brought her to a 

horizontal stop in 0.4m. Calculate the magnitude of the average force the father 

exerted on the child in catching her.      (3 marks) 

 

e. When the child is placed into her stroller, the father pushes it 35m horizontally 

across the grass to the car. The child and the stroller have a combined mass of 

29kg and the average frictional force acting is 36N. Calculate the work done by 

the father over the 35 m.       (4 marks) 

 

 
 


