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GRADE 12 TECHNICAL SCIENCES TERM 1 TEST
TOTAL: 100 MARKS
TIME: 2 HOURS

INSTRUCTIONS AND INFORMATION
1. This question paper consists of THREE sections: o
SECTION A: Multiple Choice and Terminology (20 marks) o
SECTION B: Structured Questions (40 marks)
· SECTION C: Application and Problem-solving Questions (40 marks)
2. Answer ALL the questions.
3. Start each question on a new page.
4. Show all calculations and units where required.
5. Use g = 9.8 m/s² where necessary.
6. Round off final answers to TWO decimal places.
7. Write neatly and legibly.

SECTION A: MULTIPLE CHOICE AND TERMINOLOGY [20 MARKS]
QUESTION 1: Multiple Choice (10 x 1 = 10 marks)
Choose the correct answer and write only the letter (A, B, C, or D) next to the question number.
1.1 Which of the following is an example of a scalar quantity?
a. Velocity
b. Force
c. Speed
d. Acceleration

1.2 Newton’s Second Law states that …
a. an object at rest stays at rest unless acted upon by an external force.
b. the acceleration of an object is directly proportional to the net force acting on it.
c. every action has an equal and opposite reaction.
d. the momentum of an object remains constant unless acted upon by an external force.

1.3 Which of the following forces is a non-contact force?
a. Friction
b. Tension
c. Gravity
d. Normal force

1.4 The SI unit of power is:
a. Joule
b. Watt
c. Newton
d. Pascal


1.5 When an object is in equilibrium, the net force acting on it is:
a. Greater than zero
b. Less than zero
c. Zero
d. Equal to the applied force

1.6 A ball is dropped from a height and falls freely under gravity. Which of the following remains constant during its motion (ignoring air resistance)?
a. Velocity
b. Acceleration
c. Momentum
d. Kinetic Energy

1.7 A 5 N force is applied to a 2 kg object. What is the acceleration of the object?
a. 0.4 m/s²
b. 2.5 m/s²
c. 5 m/s²
d. 10 m/s²

1.8 Which of the following statements is TRUE about kinetic friction? 
a. It is always greater than static friction.
b. It opposes the motion of an object in motion.
c. It acts in the direction of motion.
d. It does not depend on the surface texture.

1.9 The work done on an object is zero when:
a. The force applied is in the same direction as displacement.
b. The object moves perpendicular to the applied force.
c. The object moves in the opposite direction of the applied force.
d. The force applied is greater than the frictional force.

1.10 An impulse is defined as:
a. The rate of change of momentum.
b. The change in momentum.
c. The product of mass and acceleration.
d. The work done per unit time.

QUESTION 2: Terminology (10 marks) Define the following terms:
2.1 Inertia (2)
	

	



2.2 Normal Force (2)
	

	





2.3 Impulse (2)
	

	



2.4 Work (2)		
	

	



2.5 Resultant Force (2)
	

	




SECTION B: STRUCTURED QUESTIONS [40 MARKS] QUESTION 3: Newton’s Laws and Forces (15 marks)
3.1 State Newton’s First Law of Motion and explain its significance in a real-life example. (4)
	

	

	

	

	

	



3.2 A box with a mass of 10 kg is pushed across a rough surface with a force of 50 N. The frictional force acting on the box is 15 N. Calculate:
3.2.1 The net force acting on the box. (3)
	

	

	

	

	


3.2.2 The acceleration of the box. (3) 3.3 Explain the difference between static and kinetic friction, with examples. (5)
	

	

	

	

	

	

	

	

	

	



QUESTION 4: Work, Energy, and Power (10 marks)
4.1 Define the work-energy theorem. (2)
	

	

	

	



4.2 A 5 kg object is lifted 3 m vertically at a constant speed.
Calculate:
4.2.1 The work done on the object. (3)
	

	

	

	

	

	



4.2.2 The potential energy gained by the object. (2) 4.3 Explain why a moving object has kinetic energy. (3)
	

	

	

	

	

	

	

	



QUESTION 5: Momentum and Impulse (15 marks)
5.1 Define momentum and give its SI unit. (3)
	

	

	

	

	

	



5.2 A 2 kg ball moving at 5 m/s collides with a stationary 3 kg ball. After the collision, the 2 kg ball moves at 2 m/s in the same direction. Calculate the velocity of the 3 kg ball after the collision. (5)
	

	

	

	

	

	

	

	

	


5.3 Explain the concept of impulse and how it relates to airbags in vehicles. (4)
	

	

	

	

	

	

	

	

	

	



5.4 A cricket player catches a fast-moving ball and brings it to rest by moving his hands backward. Explain how this reduces the force on his hands. (3)
	

	

	

	

	

	

	

	

	

	

	

	








SECTION C: APPLICATION AND PROBLEM-SOLVING [40 MARKS] QUESTION 6: Free Body Diagrams and
Forces (10 marks)
6.1 Draw a free-body diagram showing all the forces acting on a block sliding down an inclined plane. (4)
	



6.2 A 20 kg block is on a rough horizontal surface. A force of 80 N is applied at an angle of 30° above the horizontal. The frictional force is 25 N. Calculate:
6.2.1 The horizontal component of the applied force. (3)
	

	

	

	

	

	



6.2.2 The net force acting on the block. (3)
	

	

	

	

	

	



QUESTION 7: Mechanical Systems and Efficiency (15 marks)
7.1 A motor lifts a 100 kg object to a height of 5 m in 10 seconds. The motor operates at 700 W. Calculate:

7.1.1 The work done on the object. (3)
	

	

	

	

	

	

	



7.1.2 The power required to lift the object. (3)
	

	

	

	

	

	

	



7.1.3 The efficiency of the motor. (4)
	

	

	

	

	

	



7.2 Discuss two ways to improve the efficiency of a mechanical system. (5)
	

	

	

	

	

	

	

	




QUESTION 8: Real-Life Application of Physics (15 marks)
8.1 A vehicle of mass 1 500 kg traveling at 30 m/s applies brakes and comes to a stop in 5 seconds. Calculate:
8.1.1 The initial momentum of the vehicle. (3)
	

	

	

	

	

	



8.1.2 The average braking force applied. (4)
	

	

	

	

	

	

	



8.2 Explain the importance of seatbelts using the concepts of momentum and impulse. (4) 
	

	

	

	

	

	

	

	

	



8.3 Discuss how energy is conserved in a roller coaster ride. (4)
	

	

	

	

	

	

	

	

	

	

	

	





TOTAL: 100 MARKS
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