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WORK & ENERGY

12.3 What happens to the movement energy when

things speed up or slow down?

Using skills, knowledge and understanding of how science works:

•  to discuss the transformation of kinetic energy to other forms of energy in particular situations.

Skills, knowledge and understanding of how science works set in the context of:

•  When a force causes a body to move through a distance, energy is transferred and work is done.

•  Work done = energy transferred.

•  The amount of work done, force and distance are related by the equation:

work done = force applied × distance moved in direction of force

•  Work done against frictional forces is mainly transformed into heat.

•  For an object thatr is able to recover its original shape, elastic potential is the energy stored in an object when work is done on the object to change its shape.
•  The kinetic energy of a body depends on its mass and its speed.

HT  Calculate the kinetic energy of a body using the equation: kinetic energy = ½ × mass × speed2
MOMENTUM

12.4 What is momentum? 

Using skills, knowledge and understanding of how science works:

•  to use the conservation of momentum (in one dimension) to calculate the mass, velocity or momentum of a body involved in a collision or explosion

•  to use the ideas of momentum to explain safety features.

Skills, knowledge and understanding of how science works set in the context of:

•  Momentum, mass and velocity are related by the equation: momentum = mass × velocity

•  Momentum has both magnitude and direction.

•  When a force acts on a body that is moving, or able to move, a change in momentum occurs.

•  Momentum is conserved in any collision/explosion provided no external forces act on the colliding/exploding bodies.

HT  Force, change in momentum and time taken for the change are related by the equation:

force = change in momentum / time taken for the change
1. How much work must the brakes of car have to do to stop it if the car has 450kJ of kinetic energy?
2. How much energy is needed to move a force of 600N through a distance of 2m in the direction of the force?

3. How far will a force of 400N move if it performs 1200J of work?

4. What is the kinetic energy of a car of mass 900kg moving at 6 m/s?
5. With what speed is an object of mass 200g moving at if it possesses 10J of kinetic energy?

6. How much heat energy is produced by the brakes if the car in Q4 is brought to rest?
7. Give two examples of elastic potential energy.  

8. The engine of a car exerts a constant force of 15kN while accelerating a car of mass 1200kg from rest to 10m/s. Calculate or state:

(a) the kinetic energy gained by the car.

(b) the work done by the engine.

(c) the distance travelled by the car.

9. What is meant by:

(a) momentum

(b) conservation of momentum

10. Calculate the momentum of a car of mass 800kg moving at a speed of 25m/s.

11. The engine of a car exerts a constant force while accelerating a car of mass 1200kg from rest to 10m/s over a 2 second period. Calculate or state:

(a) the car’s initial momentum

(b) the car’s final momentum

(c) the car’s change in momentum

(d) the force exerted on the car

12. Truck 1 of mass 2000kg moving at 15m/s collides and remains attached to truck 2 of mass 3000kg which was initially at rest. Calculate or state:
(a) the initial momentum of truck 1

(b) the initial momentum of truck 2

(c) the total initial momentum both trucks

(d) the total final momentum both trucks

(e) the final velocity of both trucks

13. Two snooker balls, each of mass 100g, make a head on collision. If they both have a speed of 2m/s calculate or state: 
(a) their individual momenta

(b) their total momentum before the collision

(c) their total momentum after the collision
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