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PREFIXES 
http://www.youtube.com/watch?v=N_9IBQ3Pxz0  

 

 

Above is a table of prefixes, which you will commonly find in Physics.  

NB THE STANDARD UNIT FOR MASS IS THE KILOGRAM. Do not try changing it to 

grammes! 

Watch out for ms which is not metres per second but milli seconds  

 

  

Prefix Symbol Multiple  Multiple in  full  

Tera T x1012 x1 000 000 000 000 

Giga G x109 x1 000 000 000 

Mega M x106 x1 000 000 

Kilo k x103 x1 000 

Centi c x10-2 ·100 

Milli  m x10-3 ·1 000 

Micro m x10-6 ·1 000 000 

Nano n x10-9 ·1 000 000 000 

Pico p x10-12 ·1 000 000 000 000 

http://www.youtube.com/watch?v=N_9IBQ3Pxz0
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TACKLING MATHEMATICAL QUESTIONS 
Always set out maths problems using the structure given below. It may seem to take 

longer but it will save time in the long run as it makes the question clearer . 

USE IESSUU 

 

http://www.youtube.com/watch?v=u7akhl AS5Ck 

1.  Information - Summarise the question by writing down what you know from the 

information given. Use the letter that goes with the quantity and this will help you be 

able to work out the correct formula  

2. Equation ð write down the equation as it occurs in the data sheet. Do not attempt to 

rearrange it before substituting.  

3. Substitution ð put the numbers into the equation as they appear in the formula . Use 

the magic triangle to rearrange the formula, only if you must!  

4. Solution ð work out the answer. You ar e ALWAYS allowed to use a calculator. Write out 

the answer, but not to too many sig fig.  

5. Units- you will need to use the correct units so will need to learn these. No or wrong 

units no mark for the answer  

6. Underline ð underline with 2 lines the answer to ma ke it clear what your final answer 

will be  

 

In short:  

1. (Information) - Summarise the question.  

2. Change any units that are not standard.  

3. (Equation) -Write out the formula.  

4. (Substitution) -Put the numbers in.  

5. (Solution) - Work out the answer.  

6. (Units) -Add units to your answer.  

7. (Underline) Underline the answer  

 

 

 

 

 

http://www.youtube.com/watch?v=u7akhlAS5Ck
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ALL UNITS 

No. CONTENT 

0.1 . I know the units for all of the physical quantities used in this course.  

0.1.1   Give the units and symbols for the following quantities  

i)  Voltage     ii)  Current    iii)  Time     iv)   Resistance    v)  Power 

 vi)  Energy     vii)  Force     viii)  Frequency    ix)  Gravitational Field Strength  

  x)  Mass         xi)   Temperature      xii)  Weight     xiii)  Wavelength 

0.2 . I can use the prefixes: nano (n), micro(Õ), milli (m), kilo(k), Mega(M) & Giga (G) 

0.2.1.  Convert the following to volts:  

 i)  5 kV ii) 23 mV iii)  7 ÕV 

 iv) 2.8 MV v) 67 nV vi) 389 ÕV 

0.2.2.  Use the correct prefix to write the following in the shortest po ssible form:  

 i)  8000000 J ii) 0.000004 J iii)  6340 J 

    iv) 0.005 J           v) 0.000063 J    vi)  9806000 J 

0.2.3.  Change the following to basic units:  

  i)  50 km ii) 30000 km iii)  57 mm 

  iv) 9 cm v)  8.31 km vi) 25 km 356 m 28 cm 

   vii)  5 mm viii) 3 h ix) 2 min 40 s 

  x) 8 min 22s xi)  7.45 mm  xii)  7 h 25 min 30s 

   xiii)   500 g xiv) 7400000 g xv) 250 mg 

 xvi) 97.5 g xvii) 45 Õg xviii)  3700 Mg 

0.2.4.  Change the following to basic units:  

  i)  800 mA ii) 0.25 MA iii)  375 kA 

  iv) 35.6 ÕA v) 35.6 kA vii)  9 430 000 ÕA 

   viii)  750 mV ix) 4.7 MV x) 450 kV 

  xi)  53 ÕV xii) 281kV xiii)  10670000 ÕV 

0.2.5  Change the following to basic units:  

    i)   56 kJ ii ) 78 mJ        iii ) 8000 MJ 

 iv) 0.3 ÕJ v) 0.0075 MJ vi)  3600 ÕJ 

0.3 . I can give an appropriate number of significant figures when carrying out 
calculations  
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0.3.1 Convert the following to 3 significant fi gures. 

  i)  23760000 V     ii)   45.6783 A    iii)   0.1023 m     iv)   78945379.97 Hz 

 v)   7600043.7 m/s    vi)  1254879 V      vii)  67593268.0076 m    viii)  1214687 A 

0.4 . I can use scientific notation when large and small numbers are used in calcul ations.  

0.4.1 

 

Write the following in scientific notation:  

 i) 370 000 000  ii) 20 050 000 000          iii) 930 000 000 000 000 

 iv) 0.000 23  v) 0.00000006          vi) 0.000 000 000 04 

0.4.2     Write out the following in full:  

 i)  3 ³ 108 ii) 2.75³104  iii) 7.004 ³ 109 

 iv) 8.4 ³ 10-3 v) 4.2³ 108  vi) 9.08 ³ 10-5 

 

 

 

 

DYNAMICS  

QUANTITIES FOR THE DYNAMICS UNIT 

For this unit copy and complete the table.  

Quantity  Symbol Unit  
Unit 

Symbol 
Scalar / 
Vector  

Time     

Speed     

Velocity      

Acceleration      

Distance     

Displacement     

Force     

Weight     

Friction      

Gravitational Field 
Strength 
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Quantity  Symbol Unit  
Unit 

Symbol 
Scalar / 
Vector  

Energy     

Work     

Heat Energy     

Gravitational 
Potential Energy 

    

Kinetic Energy     

Height     

Initial velocity      

Final velocity      

Average velocity      

Mass     

 

THE DYNAMICS UNIT IN NUMBERS 

Quantity  Value 

State the number seconds in a minute.   

State the number of seconds in an hour.  

State the gravitational field strength on the surface of Earth.   

State the number of metres  in a kilometre.   

State the number  metres in a mile?  

If 70 mph is equivalent to 31.29 ms -1 and 30 mph is equivalent to 
13.41 ms-1, what is the conversion factor to convert mph into ms -1? 
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Vectors and scalars   

1.1  I can define scalar quantities and vector quantities.  

1.1.1 Define the term  scalar quantity . 

1.1.2 Define the term vector quantity . 

1.1.3 Describe the difference between vector quantities and scalar quantities.  

1.2  I can identify vector and scalar quantities such as: forc e, speed, velocity, 
distance, displacement, acceleration, mass, time and energy.  

1.2.1 Copy and complete the following table  placing the quantities in the correct part of 
the table. force, speed, velocity, distance, displacement, acceleration, mass, 
time and energy. 

 

 
 
 
 

 

Scalar Vector 

  

  

1.3  
I can calculate the resultant of two vector quantities in one dimension or at 
right angles.  

1.3.1 Define the term òresultantó in terms of two vector quantities.  

1.3.2 Explain how to calculate  the resultant and direction of a pair of vectors at right 
angles. 

1.3.3 Determine the resultant of the following vectors

 

 (a)  (b) 

 (c) 
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1.3.4 

 

1.4  I can determine displacement and/or distance using scale diagram or 
calculation.  

1.4.1 Explain the term distance.  

1.4.2 Explain the te rm displacement.  

1.4.3 The diagram shows the course taken 
by a boat during a race.  

The boat starts the race at O and sails 
to a marker buoy at A. The boat then  
turns through 90° and sails to a 
marker buoy at B.  

(i) Calculate the total distance 
travelled by the boat in going  from O 
to B.  

(ii) On reaching the marker buoy at B, 
determine  the displacement of the  
boat from O.  

 

 

1.4.4 An orienteer starts at A, runs to B, then C and finishes at D.  

 

(i)  Calculate the total distance travelled by the orienteer.  
(ii)  State the final displacement of the orienteer from point  A. 

1.5  I can determine velocity and/or speed using scale diagram or calculation.  

 (b)  (c) 

 Find the resultant of each of the pairs of 

vectors, remember to quote the direction.  

(d) 
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1.5.1 Define the terms  

a) distance                b) displacement  

1.5.2 Define the terms  

a) Speed                b) Velocity  

1.5.3 State the difference between speed and velocity . 

1.5.4 A cyclist travels 500 m in a straight line and then turns directly around and travels 
300 m back.  

(a) State the magnitude of the displacement of the cyclist from the start.  

(b) If the cyclists takes 4 minutes and twenty seconds to travel the complete 
distance, calculate the magnitude of the cyclistõs 

(i)  speed and 

(ii)   velocity.  

1.5.5 A sculler is rowing his boat at 3 ms -1 through the water straight across a river 
which is flowing at 1 ms -1.  

(a) Draw a vector dia gram of these two motions . 

(b) Calculate the boatõs velocity relative to the bank.  

1.5.6 On an orienteering course, a girl runs due north from point A to point B, a distance 
of 3 km. She then heads in an easterly direction for 4 km to point C.  

(a) Calculate the distance the girl ran from A to C.  

(b) Calculate the girlõs displacement from point A when she reaches C. 

1.5.7 The distance between the wickets on a cricket pitch is 20.12 m. On one pitch, the 
wicket has a north -south orientation. A batsman scores three runs  off one ball.  

(a) Calculate the  distance he ran.   

(b) Calculate his final displacement if the wicket at which h e batted is at the 
south end. 
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1.5.8 

 

1.6  I can perform calculations/ solve problems involving the relationship between 
speed, distance and time. (d = vt, and ▀ ○◄)  

1.6.1 A car travels 100 miles in 2½hours. Calculate its speed in mph? 

1.6.2 A train travels 120  km in 45 minutes.  

(i) Calculate the speed of the train in kmh -1?  

(ii) Calculate the speed of the train in ms -1? 

1.6.3 A jet plane travels at an average speed of 300 ms-1.  

(i) Calculate the distance the plane  travel s in an hour. 

(ii) Determine the time it  would take to travel 500km from Edinburgh to London.  

1.6.4 A runner completes a 200 m race in 25 s. Calculate the runnerõs average speed.  

1.6.5 An athlete takes 4 minutes 20 s to complete a 1500 m race. Calculate the average 
speed of the athlete  in ms-1. 

1.6.6 Bloodhound SSC is due to travel at 500 mph (approximately 230 ms-1).  

At this speed, calculate the distance Bloodhound cou ld travel s in 25 s. 

1.6.7 A girl can walk at an average speed of 2 ms -1. Calculate the distance  she walks in 
20 minutes. 

1.6.8 Calculate the time  it take s a cyclist to travel 40 km at an average speed of         
5 ms-1.  

1.6.9 Calculate the time (to the nearest minute) the Glasgow to London shuttle will take 
if it flies at an average speed of 220 ms -1 for the 750 km flight.  

1.6.10 Calculate the time to the nearest minute, a car will take to travel 50 km if its 
average speed is 20 ms-1? 

1.7  I can perform  calculations/ solve problems involving the relationship between 
velocity, displacement and time ( ▼ ○◄) in one dimension  

  

circumference  

= 25 m 

Jen jogs around the centre circle of a football 

pitch.  

(i)  Calculate the distance she travelled.  

(ii)  State her displacement from the start.  

Chris walks one and a half times around the 

circle in the same time  

(iii)   Calculate the  distance Chris travelled.  

(iv)  State Chrisõ displacement from the start.  
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1.7.1 A person walks 25 metres west along a street before turning back and walking  

15 metres east. The journey takes 50 seconds. Calculate the:  

a) t otal d istance travelled by the person  

b) displacement of the person  

c) average speed of the person 

d) average velocity of the person.  

1.7.2 An Olympic runner runs one complete lap around an athletics track in a race.  

The total length of the track is 400 metres and it takes 45 seconds for the runner  
to complete the race. Calculate the:  

a) displacement of the runner at the end of the race  

b) average speed of the runner during the race  

c) average velocity of the runner during the race . 

1.7.3  A car drives 15 kilometres East for 12 minutes then changes direction and drives  

18 kilometres West for 18 minutes.  

a) Calculate the tota l distance travelled by the car.  

b) Calculate the displacement of the car from the start of the journey . 

c) Calculate the average velocity of  the car, in metres per second.  

1.7.4 On a journey, a lorry is driven 120 kilometres west, 20 kilometres north then 30  

Kilometres east. This journey takes 2 hours to complete.  

a) Calculate the average displacement of the lorry, in km.  

b) Calculate the average velocity of the lorry, in km/h.  

1.8  I can determine average and instantaneous speed.  

1.8.1 Explain the term average speed . 

1.8.2 Explain the term instantaneous speed. 
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1.8.3 

 

State the instantaneous speed of the vehicle at 

a)  0.5 s b)  3.0 s c)  4.0 s 
 

1.8.4 
A runner takes 35 seconds to run round 250 metres of a track, calculate her 
average speed. 

1.8.5 
Calculate the average speed of a motor boat which takes 350 seconds to cover a 
10 000 m course 

1.8.6 
Calculate the distance a car travels in 300 seconds when it is travelling at a top 
speed of 30 ms-1.  

1.8.7 
Calculate the time it takes to walk to school if you walk at an average speed of 
3 ms-1 and you live 900 metres away? 

1.8.8 
A train travels at 35 ms -1 and takes 15 seconds to pass through a tunnel. Calculate 
the length of the tunnel.  

1.8.9 

 

 

Calculate the average speed of 

Sammy Snail who slithers 0Ö005 m in 

4.0 s. 

 

1.8.10 
How long does the TGV take to travel 60 km given that it goes at an average speed 
of 30 ms-1.  

1.8.11 A school bus takes 20 minutes to travel 15 km. Calculate itõs average speed in ms-1 

1.8.12 
A bird maintains an average speed of 11Ö2 ms-1 for 5 minutes. Calculate the 
distance it travels.  

1.8.13 
Calculate the time taken for  a roller blader to travel  2 km if her average speed is 
7 ms-1 
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1.8.14 
A runner decides to analyze her track performance in order to improve her overall 
running time during the 400 m event. She sets up light gates at six points round 
the track so that she can work out her instantan eous speed at each point.  
As the runner cuts the beam of light from the light gate the timer operates.  
 

ὭὲίὸὥὲὸὥὲὩέόί ίὴὩὩὨ 
ύὭὨὸὬ έὪ ὶόὲὲὩὶ

ὸὭάὩ ὸέ ὴὥίί ὸὬὩ ὴέὭὲὸ
 

 
 The results she recorded are shown below.  

Position  width of 
runner  (m) 

time  (s) instantaneous 
speed (m/s)  

A 0·2 0·025  

B 0·2 0·026  

C 0·2 0·030  

D 0·2 0·029  

E 0·2 0·025  

F 0·2 0·024  

 
 Use the results to calculate her instantaneous speed at each position and 
hence determine the point is s he running:  
       (a) fastest                              ( b) slowest. 
 

1.8.15 
Civil engineers need to know the speed of a train as it enters a tunnel which they 
are planning to build. They set up their equipment to measure the length of a 
section of th e train and time how long that section takes to pass the planned 
point of entry to the tunnel.  

The length of train is 23.0 m and the time to pass th e point of entry is recorded 
as 1·23 s. Calculate the instantaneous speed of the train.  

1.8.16 A coin is dropped from a height so that it passes 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. Calculate the coinõs  instantaneous speed. 

1.8.17 Two insulated wires are laid ac ross the road 1.00 metres apart to test the 
instantaneous speed of cars as they travel between the wires. A Mondeo of 
wheelbase length 2.85 m takes 0.06 s to pass between the two wires. Calculate 
the instantaneous speed of the car.  

1.9  I can describe expe riments to measure average and instantaneous speed.  

1.9.1 Describe how you can measure the average speed of a runner. Include a list of the 
apparatus you would use, the measurements you would take, how you would carry 
these out, and the calculation needed  to obtain a final value for the speed.  You 
may use a diagram to help you.  

1.9.2 (a) List various methods for measuring the instantaneous speed.  

(b) State of these methods is most accurate, you must justify  your answer.  
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1.9.3 An arrow of length 0·8 m is shot from a bow.  

 

A student designs an experiment to measure the instantaneous speed of the arrow, 
as it leaves the bow. The student places a light gate connected to a timer, as 
shown below. 

The student states that the speed of the arrow can be found from  

ίὴὩὩὨ έὪ ὸὬὩ ὥὶὶέύ 
ὰὩὲὫὸὬ έὪ ὥὶὶέύὲ

ὸὭάὩ έὲ ὸὭάὩὶ
 

(i) Explain why the method used by the student does not give the correct value for 
the speed of the arrow as it leaves the bow.  

(ii) Suggest how the experiment coul d be modified to enable the speed of the 
arrow as it leaves the bow to be found.  

1.9.4 

 

Copy and complete the diagram and state how the following can be determined:  

a) the instantaneous speed of the trolley at the bottom of the slope.  

b) the average speed of t he trolley down the ramp  

c) the acceleration of the trolley as it rolls down the ramp.  
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1.9.5 

 

From the diagram above, state what measurements are required to find:  

a) the average speed of the vehicle as it passes down the slope? 

b) the instantaneous speed at th e bottom of the slope?  

State what pieces of equipment give the measurements to find:  

c) the average speed of the vehicle as it passes down the slope? 

d) the instantaneous speed at the bottom of the slope?  

e) What additional equipment is required to complete these m easurements? 

Velocity - time graphs  

2.1  I can draw velocity ðtime graphs for objects from recorded or experimental 
data.  

2.1.1 

 

 

(a) On graph paper, draw a velocity -time graph of the race carõs journey. 
(b) Using the graph, describe the motion of the race car ove r the 80 seconds. 

 

 

(c) Using the graph you have drawn, calculate  
(i)  The acceleration between 10 and 40 s.  

(ii)  The total distance travelled by the race car.   
(iii)  The average speed during the 80 seconds. 

Time (s) 0 10 20 30 40 50 60 70 80 

Speed (m/s) 5 5 20 35 50 50 50 25 0 

2.1.2 Draw a labelled speed-time graph showing an object  

 (a) accelerating at 2 ms -2,  

 (b) travelling at a steady velocity of 6 ms -1,  

 (c) accelerating at -5ms-2.  

2.1.4 During a test run, a car starts from rest on a straight, flat track. For the  first 2 s it 
has a constant acceleration. It then maintains a constant velocity for a further 3 s. 
Sketch a velocityðtime graph to show how the velocity of the car varies during the 
test run. Numerical values are only required on the time axis.  

t
2
 t

1
 t 3 
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2.2  I can interpret velocity ðtime graphs to describe the motion of an object.  

2.2.1 Fully describe the motion of the vehicles.  

 

2.2.2 

 

(a) Describe the motion of the car during the 35 seconds  
(b) Calculate the acceleration between 0 and 10 seconds  
(c) Calculate the acceler ation between 30 and 35 seconds 
(d) Calculate the final displacement of the car from the starting position  
(e) Calculate the average velocity during the 35 seconds.  
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2.1.3 The velocity -time graph shown below describes the motion of a ball which has 
been thrown str aight up into the air then allowed to fall to the ground.  

From the graph below  

(i)  Determine the time the ball reaches its maximum height.  
(ii)  Calculate the maximum height that the ball reaches.  
(iii)  Calculate the height from maximum to the ground.  
(iv)  Use your answers to ii. and iii. to calculate the height above the ground 

that the ball was thrown from.  

 

2.2.4 (i) For each of the graphs shown below, find  

     (a) the instantaneous speed at 10s 

     (b) the distance travelled over the 20 second period  

     (c) the avera ge speed over the 20 second journey.  

 

(NB time axis scale has each major unit = 5s, velocity axis major unit is           
2 ms-1) 

(ii) Compare the average speed with the instantaneous speed at ten seconds and 
comment on the difference (if any).  

(iii) In  what situation will the instantaneous speed always be the same as the 
average speed? 
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2.2.5 A car travels along a motorway.  

A graph of the carõs motion is shown. 

 

Describe the motion of the car:  

(a) Between A and B 

(a) Between B and C. 

2.2.6  

a) State what quantity is 
found by calculating the area 
under the velocity time 
graph  
 

b) Determine the area 
under this graph.  

 

2.2.7 The graph below shows how the speed of a skier varies with time during the first 
10 seconds of a downhill run.  

 

(a) Calculate the acc eleration of the skier during the first 3 seconds of the run. 2  

(b) Suggest a possible reason for the change in the skierõs acceleration after the 
first 3 seconds.  

(c) Describe the motion of the skier between 7 seconds and 10 seconds.  

(d) Show that the av erage speed of the skier during the first 7 seconds of the run is  

11·7 ms-1.  

2.3  I can find displacement from a velocity ðtime graph.  

2.3.1 State how you calculate the displacement from a velocity -time graph . 
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2.3.2 

 

Calculate the distance  the train tra vels in the 150 seconds shown in the graph 
above. 

2.3.3 
 
Use the velocity time graphs below to calculate the displacement travelled during 
each journey.  

 

 

 

 

 

 

 

 
 

v/ ms -1 

 

 

 

 

 

Acceleration  

3.1  I can define acceleration as the final velocity subtract the  initial velocity 
divided by the time for the change  

3.1.1 State the meaning of the term òaccelerationó. 

3.1.2 Explain what is meant by a uniform acceleration of 1.4 ms -2 

3.2  I can use the relationship involving acceleration, change in speed and time  

(a = ĵv/t). 

3.2.1 A Jaguar can reach 27 ms-1 from rest in 9.0 s , calculate its acceleration.  
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3.2.2 The space shuttle reached 1000 ms-1, 45 s after launch , calculate its acceleration.  

3.2.3 Starting from rest, a flea accelerates to 1·2 ms -1 in a time of  0·001 s. Calculate the 
acceleration of the flea.  

3.2.4 A car reaches a velocity of 30 ms-1 from a velocity of 18 ms-1 in 6 s. Calculate its 
acceleration.  

3.2.5 A train moving at 10 ms-1 increases its speed to 45 ms-1 in 10 s. Calculate its 
acceleration.  

3.2.6 A bullet travelling at 240 ms-1 hits a wall and stops in 0.2 s. Calculate its 
acceleration.  

3.2.7 A car travelling at 20 ms-1 brakes and slows to a halt in 8 s. Calculate its 
acceleration.  

3.3  I can use appropriate relationships to solve problems i nvolving acceleration, 
initial velocity (or speed) final velocity (or speed) and time of change.  

3.3.1 State the formula linking velocity and acceleration. Explain what each letter 
stands for and the units of each . 

3.3.2 A girl is riding a bicycle. She s tarts at rest, and accelerates to 20 ms -1 in 
8.0 seconds, calculate her acceleration.  

3.3.3 A car increases its velocity from 30 ms -1 to 80 ms-1 in 20 seconds.  Calculate its 
acceleration.  

3.3.4 When you drop a stone, it accelerates downwards at 9.8 ms -2.  

If the stone is initially at rest, calculate  its speed after falling for 1.5 seconds.  

3.3.5 A racing car can accelerate at 7 ms -2, calculate the time taken  to increase its 
velocity from 20  ms-1 to 60 ms-1.  

3.3.6 A rocket in orbit accelerates at 12 ms -2 for 15 seconds.  If its final velocity is 
300 ms -1, calculate its initial velocity.  

3.3.7 On approaching the speed limit signs, a car slows from 30 m/s to 12 m/s in  5 s. 
Calculate its acceleration.  

3.3.8 A bowling ball is accelerated from rest at 3 ms-2 for 1.2 s, calculate the  final speed 
it will reach. 

3.3.9 Calculate the time  it take s a car to increase its speed from 8 ms-1 to 20 ms-1 if it 
accelerates at 3 ms-2. 

3.3.10 A cyclist can accelerate at 0.5 ms-2   when cycling at 4 ms-1. Calculate the t ime 
taken to reach 5.5 ms-1.  

3.3.11 The maximum deceleration a carõs brakes can safely produce is 8 ms-2, this is an 
acceleration of -8 ms-2  Calculate the minimum stopping time if the driver applies 
the brakes when travelling at 60 mph (27 ms-1).  

3.3.12 A car is stationary at a traffic light. When the light turns green the car 
accelerates, and reaches a speed of 30mph twenty seconds later.  

(i) State the carõs initial velocity.  

(ii) Calculate the car õs acceleration in miles per hour per second.  
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3.4  I can find the acceleration as the gradient of a velocity ðtime graph.  

3.4.1 
 

Use the velocity time graphs below to calculate the displacement travelled during 
each journey.  

 

 

3.4.2 This speed-time graph shows the changes in the speed of a train. Describe a s fully 
as possible how the train is moving.  

  

Using the graph above, calculate the acceleration of the train between  

(a) 0 and 30 seconds, (b) 30 and 60 seconds, (c) 120 and 150 seconds. 
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3.4.3 

 

(a)  Calculate the acceleration of the vehicle between X and Y. 

(b) State the acceleration of the vehicle between Y and Z  

3.4.4 The speed-time graph below shows how the speed of the train changes from the 
instant its brakes are applied until it stops.  

 

 

 

 

 

 

 

 

Calculate the average acceleration of the train as it slows  down. 

 

3.4.5 Exam Question 

The graph below represents the 
motion of a cyclist travelling between 
two sets of traffic lights.  

(a) Describe the motion of the 
cyclist  

i)   between B and C 

ii)   between C and D. 

(c) Calculate the acceleration 
between A and B. 

(d)  
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3.4.6 The graph shows how the speed of a car changes during a journey.  

 

a) Complete the following table  

time  in s 0 2 4 6 8 10 12 14 16 

speed in ms-1          

b) Calculate the acceleration during the first 4 seconds.  

The car travelled a total distance of 132 metr es. Calculate the average speed of 
the journey.  

3.5  I can describe an experiment to measure acceleration  

3.5.1 Describe an experiment using two  light gates to measure the acceleration of a 
vehicle as it rolls down a slope. Draw a diagram of the set -up, note what 
measurements you would need to make and how the acceleration will be 
calculated.  

3.5.2 Describe an experiment using one light gate to measure the acceleration of a 
vehicle as it rolls down a slope. Draw a diagram of the set -up, note what 
measurements you would need to make and how the acceleration will be 
calculated.  

3.5.3 

 

The apparatus shown in the Figure above is used to find the acceleration of a 
vehicle moving along a linear air track.  

State two ways of modifying the experiment to produce a n acceleration which is 
double the acceleration.  
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Newtonõs Laws 

4.1  I can give applications and use Newtonõs laws and balanced forces to explain 
constant velocity (or speed), making reference to frictional forces of this.  

4.1.1 (a) State the meaning of  the term  force .  

(b) State the  effects a force have on an object.  

4.1.2 Describe how you can measure a force. 

4.1.3 (a) State what is meant by the term friction . 

(b) State the effect of friction on movement?  

4.1.4 List ways of reducing the force of fricti on between two surfaces.  

4.1.5 State ways you increase the force of friction between objects.  

4.1.6 Explain some of the ways friction is used in motor racing. Include at least two 
examples of where friction is increased, and one where it is decreased.  

4.1.7  Explain, in terms of friction  how basic brakes work.  

4.1.8 (a) If you increase the unbalanced force acting on an object while its mass remains 
constant, what happens to its acceleration?  

(b) If you increase the mass of an object, while keeping the un balanced force the 
same, what happens to its acceleration?  

4.1.9 State Newtonõs First Law of Motion. 

4.1.10 State Newtonõs Second Law of Motion. 

4.1.11 Use Newton's first law to explain why a passenger in a train appears to be pushed 
backwards when the train suddenly starts, and why they appear to be pushed 
forwards when the train brakes.  

4.1.12 A boy of mass 45 kg pulls a sledge of mass 15 kg up a slope at a constant velocity 
of 0·5 ms-1.  Are the forces acting on the sledge balanced or unbalanced? Exp lain 
your answer. 

4.1.13 
A motor is used to apply a force of 120 N to 
a box of mass 30 kg.  
The box moves at a constant speed across 
a horizontal surface. 
 

State what you can tell about the forces on 
this box. 

State any other forces acting on the block. 
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4.1.14 A weightlifter applies an upwards force of 
1176 N to a barbell to hold it in a 
stationary position as shown.  

 

Describe how the upward force exerted by 
the weightlifter on the barbell compares to 
the weight of the barbell  

 
4.1.15 

 
Exam Question 
A rowing team is taking part in a race on calm water.  
 
 
 
 
 
 
The following graph shows how it is predicted that the speed of the boat will vary 
with time during the stages A, B, C and D of the race.  
 
 
 
 
 
 
 
 
 
 
 
 
 
The prediction assumes that the frictional fo rce on the teamõs boat remains 
constant at 800 N during the race.  
(a) 
(i)  State the size of the forward force applied by the oars during stage B  
(ii) Calculate the acceleration of the boat during stage C   
(iii) The total mass of the boat and its crew is 5 00 kg. 
 calculate the size of the forward force applied by the oars during stage C   
(iv) The boat crosses the line after 168 seconds.  
     Calculate the distance the boat travels from the instant it crosses the line  

until it comes to rest.   
(b)  
The fricti onal force acting on the boat during  stage D becomes smaller as the 
speed decreases. 

(i) State the effect of this smaller fric tional force on the time taken for the 
 boat to come to rest.   
 (ii) Sketch a graph of speed against time for stage D, assuming that the 
frictional force becomes smaller as the speed decreases.  

 

Time/  s 

Speed/ ms-1 

15 168 150 180 
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7 

0 
0 

A B C D 

A B C D 

finish line 
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4.1.16 Exam Question 

An air descender is a machine 
that controls th e rate at which a 
climber drops from a platform at 
the top of a climbing wall.  

 

A climber, attached to the air 
descender by a rope, steps off 
the platform and  drops towards 
the ground and lands safely.   

During part of the drop the forc es on the climber are balanced. Copy the diagram 
below show all the forces acting vertically on the climber  during this part of the 
drop.  

4.2  I can give applications of Newtonõs laws and balanced forces to explain and or 
determine acceleration for situations where more than one force is acting, 
(F=ma) 

4.2.1 Explain the term  balanced forces. 

4.2.2 Describe what happens to the speed of an object  when there is  

 (a) no force acting on it,  

 (b) balanced forces acting on it.  

4.2.3 A passenger in a lift has a mass of 50 kg. As the lift starts its journey, it applies an 
upwards force of 600 N to the passenger. 

(i) State the fo rce of gravity on the p assenger. 

(ii) Draw a diagram showing the forces acting on the passenger as the lift starts to 
move. 

(iii) State  the unbalanced force on the passenger.  

(iv) Calculate the acceleration of the passenger.  

(v) State the direction of the acceleration  

4.2.4 A boat has a mass of 700 kg, and can accelerate at 3 .0 ms-2. If the engines produce 
a force of 7000 N, what is the size of  

(i) the unbalanced force on the boat, and  

(ii) the drag force of the water on the boat?  

4.2.5 (a) State the purpose of a seatbelt?  

(b) Explain in terms of  forces how a seatbelt fulfils this purpose.  

4.2.6 The unbalanced force acting on an 800 kg car is 1900 N. Calculate its acceleration.  

4.2.7 Calculate the unbalanced force needed to accelerate a 6000  kg lorry at 1.2  ms-2.  


