Standard Grade Physics
Transport
Homework and Revision Questions
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Name ________________________________  Class ______

Homework must be handed in on or before the day it is due.
Read each question carefully

Don’t miss questions out

Use a ruler to complete diagrams and graphs

Remember to show all your working and don’t forget units
Ask for help if you are stuck

[image: image3.emf]0

2

4

6

8

10

12

14

0 5 10 15

time(s)

speed(m/s)

Speed
1. Convert the following speeds into meters per second (m/s)

a. 300 m/h
b. 0.06 km/s
c. 300 km/h

d. 1500 m/h
2. Explain the difference between average and instantaneous speed

3. Describe a method of finding the average speed of a sprinter.          You should include any measurement and formula that you need.

4. A car travels a distance of 2 000 metres in a time of 160 seconds. Calculate the average speed of the car in metres per second.
5. Jane jogs to work every day at an average speed of 4 m/s. Most days it takes her 600 seconds to reach work. Calculate how far she jogs.
6. Describe a method of finding the instantaneous speed of a toy car rolling down a ramp.

7. How far will a jet aircraft travel in 5 minutes if it flies at 400 metres per second?

8. A coin is dropped through a light gate connected to a computer. The coin has a width of 0·02 m and it takes 0·005 seconds to pass through the light gate. Find its instantaneous speed.

9. A skier, finishing a race, passes between a set of light gates connected across the finish-line. The width of the skiers body is 0.32 m. The time recorded on the timer is 0.0016 s.  Calculate the speed of the skier.
20 Marks
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Acceleration
1. State the units of acceleration, initial velocity, final velocity and time
2. What is meant by the term ‘deceleration’ and how is the acceleration equation used to show this?

3. A car, starting from rest, reaches a speed of 15 metres per second in a time of 30 seconds. Calculate the acceleration of the car.

4.  What is the acceleration of a lorry which increases its speed from 5 m/s to 15 m/s in 40 seconds?

5. A car accelerates from 30 m.p.h. to 60 m.p.h. in 30 seconds. Calculate its acceleration in m.p.h./s.

6. A ball is dropped from the roof of a building. What is the acceleration of the ball if its speed is 30 m/s after 3 seconds?
7. A sprinter in a race crossed the finishing line with a speed of 14 m/s. If her sprint time was 16 seconds, what was her average acceleration?
8. A pupil has two sets of light gates which can be attached to timers. Suggest an experiment she could carryout that would allow her to find the acceleration of a toy car down a ramp. 
Your should include
· A labelled diagram
· A method for carryingout the experiment

· Any measurements you need to take

· How you could make the experiment fair

20 Marks
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Graphs of Motion
1. [image: image6.wmf]The motion of a toy car produces a graph of motion as shown below:
a. Describe the motion of the car over the 15 seconds

b. Find the acceleration from O-A and D-E
c. Find the deceleration from B-D and E-F
d. Calculate the total distance travel by the car

2. A car accelerates from rest to 20 m/s in a time of 8 seconds. It then travels at a constant speed for a further 12 seconds. The driver brakes sharply and the car comes to rest in a time of 4 seconds. 

a. Draw a speed time graph for the journey

b. Calculate the acceleration of the car.
c. Calculate the deceleration of the car

d. How far did the car travel?
e. Calculate the average speed of the car over its journey

20 Marks
Forces
1. Copy and complete the following table:
	Planet
	Mass (kg)
	Weight (N)
	Acceleration due to gravity (N/kg)

	Mars
	40
	
	152

	Earth
	
	10
	1050

	Jupiter
	15
	26.4
	


2. A 500 N force is applied to a mass of 20 kg. Calculate its acceleration.

3. A man pushes a stacked trolley of mass 25 kg with a force of 25 N. Calculate the acceleration of the trolley.

4. Friction is a force that opposes motion
a. State two cases when friction is useful

b. State two cases when frictional forces need to be reduced


5. A 70 kg sledge is pulled along as shown below. If the resistive force has a value of 50 N, calculate :

a. the unbalanced force acting

b. the acceleration of the sledge.

6. The forces acting on a rocket at launch are as shown.

Use the information to calculate:

a. the mass of the rocket

b. the unbalanced force acting on the rocket

c. the acceleration of the rocket at lift off.

20 Marks
Work and Energy

1. Copy and complete the following table:

	Work (__)
	Force (N)
	Distance (m)

	80
	
	0.5

	
	10
	120

	72
	3
	


2. A winch lifts a 400 g bail of hay onto a stack 12 m high – calculate the gain in potential energy
3. Find the kinetic energy of a 50 kg boy running at 4 m/s.

4. What is the energy transformation as a rock falls from a cliff?

5. A seagull flying 100m above the sea drops a 15 g fish.
a. Calculate the loss in potential energy

b. What is the kinetic energy of the fish when it hits the water?

c. What speed is the fish travelling at on impact with the water?
6. A 20kg box is dropped from a plane flying at 4,000 m
a. Calculate the loss in potential energy as it falls
b. If all the potential energy was converted the kinetic energy find the speed with which the box hits the ground.

c. The box actually hits the ground at 180 m/s – what name is given to this speed?

d. Explain the reason for the difference in speed between your calculation and the actual speed.

20 Marks
Revision Questions

1. Convert 90km/h into m/s and 15m/s into km/h.

2. Describe an experiment to measure the average speed of a person jogging over a distance of 15m.This should include the apparatus required and the measurements taken.

3. How do average speed and instantaneous speed differ?

4. Describe an experiment to measure the instantaneous speed of a Formula One car when it passes the finishing line in a race. This should include the apparatus required and the measurements taken.

5. Calculate the average speed of a train traveling 300km in 4 hours?

6. What is meant by the term ‘Acceleration’?

7. State the equation for acceleration with all the units involved.

8. Calculate the acceleration of a car if it accelerates from 8m/s to 14m/s in 12 seconds.

9. From the speed-time graph below calculate:

a) Acceleration over the first 5s.

b) Total distance travelled over 8s.

c) Average speed over the 8s.

10. A lorry accelerates from rest with an acceleration of 0.25m/s² for 6 seconds. What will its speed be after 6 seconds?

11. A van travelling at a constant speed begins to accelerate at 1.25m/s2 for 8 seconds and reaches a speed of 18m/s. Calculate the original speed of the van.

12. a)
What instrument is used to measure Force?

b)
How does this instrument work?

13. Explain the difference between mass and weight

14. State two cases where forces of friction are useful.

15. State two cases where forces of friction need to be reduced

16. What is meant by ‘Thinking Distance’ and 'Braking Distance'?

17. State the equation for Thinking Distance.

18. Calculate your thinking distance when driving a car if it has a speed of 15m/s and a reaction time of 0.8 seconds.

19. Why do car manufacturers try to keep the Drag co-efficient as low as possible?

20. How do car manufacturers try to keep the Drag co-efficient as low as possible?

21. What is meant by the term 'Balanced Forces'?

22. Explain how the seat belts in a car work.

23. If a car is involved in a collision, what three changes affect the car with the forces being exerted on it during the collision?

24. State Newton's first law of motion.

25. State Newton's second law of motion.

26. A force of 9N is exerted on a 2.25kg mass. Find the acceleration.

27. A car pulls a caravan along a level road of distance 5km. Find the work done on the trailer by the car if it exerts a force of 800N.

28. State the equation for gravitational potential energy listing quantities and units involved.

29. Calculate the height that an 8kg object is held at if it has a gravitational potential energy of 1200J.

30. A weightlifter lifts a mass of 125kg through a vertical height of 1.6m in 3 seconds. Calculate

a) The work done by the weightlifter.

b) The power output of the weightlifter.

31. Calculate the kinetic energy of a rugby player if he has a mass of 95kg and a speed of 8m/s.

32. A rocket of mass 5kg has a kinetic energy of 5800J. Find the speed.

33. A 600g ball is dropped from rest at a height of 1.2m. If the ball rebounds to a height of 0.9m then calculate

a) The speed of the ball the instant before it hits the ground.

b) The speed of the ball the instant after it hits the ground.

c) The work done against friction on the ball when it hits the ground.
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