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QUESTION ONE

1.

Nokulunga and Celumosa are doing a vector walk lab. Starting at the door of Hall 2
where they attend their physics lectures, they walk 2 m, south. They then make a right
hand turn and walk 16 m, west. They turn right again and walk 24 m, north. They then
turn left and walk 36 m, west.

a. Draw a sketch of this problem. 2 marks.
b. Draw the four vectors to show the resultant of their walk 5 marks.
¢. What is the magnitude of their overall displacement? 10 marks.

The magnitude of a vector, F, is 10 units and the direction of the vector s 60° with the

horizontal.
a. Draw the vector representation to show the components of the resultant.

4 marks.
b. Find the components of the vector, F. 4 marks.
Total 25 marks
QUESTION TWO
1. List four differences between speed and velocity 8 marks.

2. At 8:15 a.m., Sipho who was driving his car arrive his place of work that is 10 km east
of his house. Then at 9:15 a.m., he arrived at his grandfather’s house which is 26 km
west of his own house to attend to his grandfather who is ill. What is his average
velocity for the whole time interval? 4 marks.

3. The figure below represents the motion of a car that moved from points O, A, B and
C. study it and answer the questions that following.

a. The average velocity for the total trip of the car. '3 marks.
b. The average velocity during the first 4 s of motion. 2 marks.
c. The average velocity during the next 4 s of motion 2 marks.
d. The instantaneous velocity att =6 s. 3 marks.
e. What is the meaning of instantaneous velocity? 3 marks.

Total 25 marks



QUESTION THREE

1.

newN

Define force 2 marks.
Name two types of forces and for each, give one examples 4 marks.
List any five general properties of forces. 5 marks.
State the three Newtonian laws of motion. 6 marks.

An object of mass m = 2 kg is attached to a stretched string of length L= 3 cm. The
object is held stationary by a horizontal external force Fey at the position where the
string makes an angle of © = 45° with the vertical.
a. What is the magnitude of the tension in the string? 4 marks.
b. What is the magnitude of the external force Fex? 4 marks.

Total 25 marks

QUESTION FOUR

1

A steel strut near a ship’s furnace is 2 m long, with a mass of 1.57 kg and
compression area of 1x10™ m?. During operation of the furnace, the strut absorbs a
net thermal energy of 2.5x10°).

a. Find the change in temperature of the strut. Take the specific heat capacity

for steel as 448 J/kg°C. 5 marks.

b. Find the increase in length of the strut. Take a as 11x10°/°C. 5 marks.
Two cells each having an e.m.f. of 1.5 V and an internal resistance of 2 Q are
connected (a) In series, and (b) in parallel.

a. Draw the circuit diagrams of these two connections if the cells are connected

to a 1 Q resister. 2 marks.
b. Find the current in each case when the cells are connected to a 1 Q resistor.
6 marks
c. Ifthe 1 Q resistor is substituted with an 11 Q resistor, calculate the new
current in both cases. 7 marks.

Total 25 marks

QUESTION FIVE

For this question, where necessary use the periodic table provided at the back of the paper
to answer the questions.

1.

If a heavy nucleus were to fission into only two product nuclei, they would be very
unstable. Explain why. 4 marks.
When °5,U is bombarded by slow moving neutrons, it decays to produce daughter
nuclei that are different from the starting >*>5,U. Write the equation of the resulting
nuclei fission reaction giving the reactants and the products. 5 marks.

Marie Curie earned one of her two Nobel prizes for isolating the element radium, which
soon became widely used to treat cancer. Radium — 226, gRa, is an alpha and gamma
emitter. Write a balanced nuclear equation for the decay of radium — 226. 3 marks.
Strontium — 90, 335r, a beta emitter, is one of the many radio-nuclides present in wastes of
nuclear power plants. Write the balanced nuclear decay equation for this. 2 marks.
Work out the decay equations for the following:

a. Americium — 243, gsAm (an alpha emitter) 2 marks,



Thorium — 230, 4oTh {an alpha and gamma emitter)
Technetium, 43Tc (a gamma emitter)

Rhenium — 187, ;Re (a beta emitter)

Krypton — 87, 13Kr {a neutron emitter)

moon o

Total 25 marks

3 marks.
2 marks.
2 marks.
2 marks.
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