
  

 
 

 

 

 
 

 

 

 

 
 

 

 

 

 

 



   

 

 

 

 

 

 

 

 

 
 

 

 

 





   

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

   



   

 

 

 

 

 

 

 

 

 
 

 
  

 

 

 

 
 

 

 

 

 

 

 

 

  
  



   

 
 

 
 

 

 
  
  
  

 

  
  
  
  
 

 
 

 

 

 

 

 

 

 



   

 

 

 

 

 
 

  

 

  







   

 

 

 

 

 

 

 

 

 

 

 

 

 

  



   

 

 

 

 

 
 

  

 
 

 
 

 

 

 

 

  

 

 

 
  



   

 
 

  

  

 

  

 

  

   

 

  

   

 

  

  

   

  

   

 
  



2.1.1.A   Read the positions of the four arrows with an accuracy of 0.5:

d a b c d

Answers:    a 2,   b 5,    c 7.5,   d 10.5

2.1.1.  B. Read the position of the four arrows with an accuracy of 0.2

d a b c d

Answers:  a 3.0,   b 4.6,   c 6.8     d 9.4



2.1.1 C.  Read the position of the four arrows with an accuracy of 1.0

ab   c d e e

Answers:  a 10,    b 17,    c26,    d38,    e 44

2.1.1.  E. Read the position of the five arrows with an accuracy of 1

a b    c   d   e

Answers:  a 6,  b13,  c22,  d 33,  d 49

2.1.1.  D.    Read the position of the five arrows with an accuracy of  0.1

   a b   c   d e

Answers:  a 1.2,    b 3.0    c5.6    d 6.4      d 8.8
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Knowledge Skills

The concepts of position, 
velocity and acceleration are 
vectors

Ability to describe vectors in a 
cartesian coordinate system.
Ability to interpret graphs of 
speed and acceleration versus 
time.



   

 

 
 

 

 

 

 

 

  



   

 

 Test  Statement T/F Because:  

1. The speed of the girl is greater 
downhill than uphill 

F 1.  The number of steps per minute 
and the length of the steps are the 
same as when she is running uphill 

2. The velocity of the girl is 
constant all the way from A to C. 

T 2.  Both magnitude and direction of 
her velocity are constant 

3. The vertical component of the 
velocity takes on both positive and 
negative values while the girl runs 
from A to B 

T 3.  he vertical component of the 
velocity is positive while she is 
running uphill and negative while 
she is running downhill 

4. Running downhill from D to B, 
the girl has an acceleration in the 
downwards direction 

F 4.  From D to B her velocity is 
constant in magnitude and 
direction; she has no acceleration. 

5. When the girl stops at B, she 
experiences a horizontal 
acceleration 

F 5.  Her acceleration has both a 
vertical and a horizontal 
component 

 

3.1.1.C 
   

 
 

 

 

 

 

 

 

 

 
 

 

 

 
 

 
  



   

3.1.1.D 
   

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

   

 
 

 

 

 

 

 

 

 

 
 

 

 

 

 

 
  



3.2.1.A. This is a graph of distance s against time t. Below are four 
test situations with a statement for each of them. Can this graph 
represent the motion described in the Test Statement (True or False)?

Test Statement T/F Because: 

1. The vertical position of a ball 
thrown vertically upwards from the 
edge of a roof and falling to the 
ground

T 1. Describes the height of the 
ball correctly

2. The movement of a ball thrown 
vertically upwards from the edge of 
a roof and falling onto a ledge 
above the starting position

F 2. The graph shows it falls 
lower.

3. The vertical position of a ball 
thrown upwards at an elevation of 
45o from a roof and falling to the 
ground

T 3. Describes the height of the 
ball correctly

4. The trajectory of a ball thrown 
upwards at an elevation of 45o from 
a roof and falling to the ground

F 4. The graph is not a trajectory; 
the horizontal coordinate is time. 
not position.



3.2.1.B. This is the graph of distance s against time t.  Below are four test 
situations with a statement for each of them.   Can this graph represent the 
motion described in the Test Statement (True of False)?

Test Statement T/F Because: 

1. The position of a car passing s = 0. 
at t = 0. and moving with constant 
speed.

F 1.  At constant speed  s would be 
proportional to t

2. The position of a car moving with 
constant acceleration

T 2. The slope, which shows the 
speed, increases with time

3. The position of a stone thrown 
vertically upwards from ground at t = 
0

F 3.  The l slope, which shows the 
speed, decreases to zero

4. The path followed by a car 
accelerating through a curve

F 4.  The coordinate t  is time, it does 
not show a position



3.2.1.C  . This is a graph of distance s against time t. Below are four 
test situations with a statement for each of them.  Can this graph 
represent the motion described in the Test Statement (True or False) ?

Test Statement T/F Because:

1. The position of a stone falling 
vertically from a roof to the ground

T 1.  The increasing slope 
shows the increasing speed.

2. The trajectory of a stone thrown 
horizontally from a roof and falling to 
the ground

F 2.  The horizontal coordinate 
t is time, not position

3. The height of the top of a tree falling 
over

T 3.  The downwards speed 
increases during the fall.

4. The position of a car moving with 
constant acceleration in the direction of 
decreasing values of s

T 4.   The speed in the 
direction of -s constantly 
increases .



3.2.1.D  . This is a graph of distance s against time t. Below are four 
test situations with a statement for each of them.  Can this graph 
represent the motion described in the Test Statement (True or False) ?

Test Statement T/F Because:

1. The position of a stone falling 
vertically from a roof to the ground

F 1.  The slope (showing the 
speed) is constant

2. The position of a weight lowered on 
a rope with constant speed from a roof 
to the ground

T 2.  The slope (showing the 
speed) is negative and 
constant. 

3. The path of a stone falling from an 
inclined roof to the ground

F 3.  The horizontal 
coordinate is time; the 
graph cannot show a path 
in space

4. The height of a parachutist in the 
last part of her jump

T 4.  In this part of the jump 
her speed of fall is 
constant.



3.2.1.E  . This is a graph of distance s against time t. Below are four 
test situations with a statement for each of them.  Can this graph 
represent the motion described in the Test Statement (True or False) ?

Test Statement T/F Because:

1. The position of a pail hanging at a 
rope at a constant height above the 
ground, and then being lowered to the 
ground at a constant speed

F 1.  The speed in the 
diagram is not constant but 
increasing in the negative 
direction

2. The path of a car driving with 
constant speed along a straight road 
and then around a bend

F 2.  The graph shows a 
position that is first 
stationary, 

3. The position of a pail hanging at a 
rope at a constant height above the 
ground, until the rope breaks at a 
certain moment, and the pail falls to 
the ground.

T 3.  Position well 
represented both before 
and after the rope breaks

4. The trajectory of a girl running with 
constant speed and then jumping over 
the edge of a rock

F 4.  The graph shows a 
position that is first 
stationary, 



3.2.2.A. This is a graph of vertical velocity v (upwards) against time t.  
Can this graph represent the motion described in the Test Statement
(True or False) ?

Test Statement T/F Because:

1. A stone falling from a roof to 
the ground

T 1.   Indeed: increasing negative 
velocity and sudden stop

2. A ball thrown downwards 
from a roof to the ground

F 2.  The graph shows a velocity 
starting from zero

3. A ball rolling down an 
irregular slope, and stopped at 
the end, 

F 3.  The graph shows a uniformly 
increasing velocity, that does not 
happen on an irregular slope 

4. A submarine diving to the 
bottom of the sea

F 4.  No captain would allow the 
submarine to hit the bottom at high 
speed

5. A pail lowered with a 
constant velocity into a well

F 5.  The graph shows an increasing
negative velocity



3.2.2.B . This is a graph of vertical velocity v (upwards) against time t.  
Can this graph represent the motion described in the Test Statement
(True or False) ?

Test Statement T/F Because:

1. Part of the movement of a rocket 
after the motor has just stopped 

T 1.  The rocket, still moving 
upwards, is now in free fall.

2. A ball thrown upwards from the 
ground and then falling onto a roof at t 
= t1

T 2. The ball moved up longer 
than down, so it ended higher 
than is started

3. A stone falling from a certain height 
into a well, hitting the water surface at 
t = t1

F 3.  The stone never moved 
upwards

4. A pail lowered with a constant 
velocity into a well hitting the water 
surface at t = t

F 4  The pail never moved 
upwards and its velocity is 
constant

5. An object is lying on an incline 
without friction and is pushed 
upwards, and then slides down 

T 5  This object moves first 
upwards and then down



3.2.2.C. This is a graph of vertical velocity v (upwards) against time t.  
Can this graph represent the motion described in the Test Statement
(True or False) ?

Test Statement T/F Because:

1. A ball thrown upwards from a roof 
and then hitting the ground at t = t1

F All motion on the graph is 
upwards

2. A ball thrown upwards from the 
ground and then hitting a roof at t = t1

T The ball stops at its highest 
point

3. A ball rolling down an incline, 
reaching the bottom at  t = tj, 

F All motion on the graph is 
upwards

4. A stone falling from a certain height 
above ground into a well

F All motion on the graph is 
upwards

5. A car driving up a hill, slowing to a 
stop

T The speed upwards 
decreases regularly to 
standstill 



3.2.2.D This is a graph of vertical velocity v (upwards) against time t.  
Can this graph represent the motion described in the Test Statement
(True or False) ?

Test Statement T/F Because:

1. A stone falling from the wall of an 
empty well, reaching the bottom at t = 
t1

F Stone starts at v =f0

2. A ball thrown vertically upwards from 
a roof then falling and reaching the 
ground at t = t1

T Ball falls longer than it 
rises, therefore must land 
lower

3. A ball thrown vertically upwards from 
the ground, then falling and hitting 
ground again at t = t1

F Ball falls longer than it 
rises, so must land lower 

4. A ball thrown vertically upwards from 
a position close to the edge of an 
empty well, then falling into the well 
and hitting the bottom surface at t = t1

T Ball Falls longer than it 
rises, therefore lands lower

5. A child going off a water slide into a 
swimming pool, hitting the surface of 
the pool  at t = t1

F Child does not start 
upwards



3.2.3.A. This is a graph of acceleration  a  (upwards or forwards is 
positive) against time t.  Can this graph represent the motion 
described in the Test Statement (True or False) ?

Test Statement T/F Because:

1. A ball falling from the level of a roof 
and reaching the ground at t = t1

F The ball never accelerates 
upwards

2. A ball thrown upwards from the 
ground, then falling back to ground

F The ball never accelerates 
upwards

3. A car constantly increasing its 
velocity from zero to some final velocity

T We say "The car 
accelerates".

4. A rocket constantly increasing its 
velocity from a certain velocity v0. at t = 
0. to some final velocity

T "The rocket accelerates"

5. A car decreasing its velocity from a 
certain velocity at t = 0. to zero 

F The acceleration is never 
negative.



3.2.3.B. This is a graph of acceleration  a (upwards or forwards is 
positive) against time t.  Can this graph represent the motion 
described in the Test Statement (True or False) ?

Test Statement T/F Because:

1. A ball falling from the level of a roof 
to the ground

T Constant downwards 
acceleration

2. A ball thrown upwards from the 
ground, then falling back to ground

T Constant downwards 
acceleration

3. A car increasing its velocity from 
zero to some final velocity

F Graph shows no positive 
acceleration

4. A car braking to stop for a railway 
crossing

T Constant acceleration, 
slowing down

5. A block sliding on a horizontal 
surface with some friction.

T Constant acceleration, 
slowing down



3.2.3.C. This is a graph of acceleration  a (upwards or forwards is 
positive) against time t.  Can this graph represent the motion 
described in the Test Statement (True or False) ?

Test Statement T/F Because:

1. A stone falling from the edge of a 
roof to the ground    

F The graph shows zero 
acceleration

2. A ball thrown upwards from the 
ground

F The graph shows zero 
acceleration

3. A car driving with constant velocity T The graph shows zero 
acceleration

4. A car braking to stop for a railway 
crossing     

F The graph shows zero 
acceleration

5. A ball rolling over a horizontal 
surface with no rolling resistance

T The graph shows zero 
acceleration



3.2.3.D. This graph plots acceleration  a (upwards or forwards is 
positive) against time t.  Can this graph represent the motion 
described in the Test Statement (True or False) ?

Test Statement T/F Because:

1. A ball thrown vertically upwards to a 
certain height and then falling freely

F The graph shows no 
downwards acceleration

2. A car accelerating from rest to a 
certain speed, then driving on with 
constant velocity.

T Indeed: acceleration  
positive ,, then zero

3. A stone falling from a roof to the 
ground, then resting on the ground

F The graph shows no 
downwards acceleration

4. A car driving with constant velocity, 
then braking for a railway crossing

F The graph shows no 
negative acceleration

5. A rocket increasing its velocity from 
v0. to v1. , then travelling with constant 
velocity

T Indeed: acceleration  
positive ,, then zero



3.2.3.E. This is a graph of acceleration  a (upwards or forwards is 
positive) against time t.  Can this graph represent the motion 
described in the Test Statement (True or False) ?

Test Statement T/F Because:

1. A train running with constant 
velocity, then braking to stop at a 
station

T Indeed: Graph shows first 
constant velocity, then 
braking, 

2. A train running with constant 
velocity, braking, and continuing more 
slowly

T Indeed,  the graph says 
nothing about stopping

3. A car waiting for a traffic light, then 
accelerating

F The graph never shows 
positive acceleration 

4. A ball thrown vertically upwards to a 
certain height and then falling freely

F The graph shows 
acceleration  first zero, then 
downwards

5. A piece of wood falling into a well, 
then floating on the water

F The graph shows no 
upwards acceleration when 
the wood hits the water 
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