
 

PHYSICS A-LEVEL Y11 Bridging Work 1: Working with Vectors        ………./28 

Q1. Which list puts the forces in order of increasing magnitude? 
  

A 2 pN < 2 fN < 2 TN < 2 GN   
B 2 pN < 2 fN < 2 GN < 2 TN   
C 2 fN < 2 pN < 2 TN < 2 GN   
D 2 fN < 2 pN < 2 GN < 2 TN   

(Total 1 mark) 

Q2. Which row correctly states whether momentum, mass and velocity are scalar or vector quantities? 
  

  Momentum Mass Velocity   

A scalar scalar vector  
B vector scalar scalar  
C scalar vector scalar  
D vector scalar vector  

(Total 1 mark) 

Q3. Two forces of 6 N and 10 N act at a point. Which of the following could not be the magnitude of the 
result? 

  
A 16 N  
B 8 N  
C 5 N  
D 3 N  

(Total 1 mark) 
 

Q4. Three coplanar forces F1, F2 and F3 act on a point object. 

Which combination of forces can never produce a resultant force of zero? 
  

  F1 / N F2 / N F3 / N   

A 3 4 5   
B 8 8 8   
C 2 10 10   
D 3 6 10   

(Total 1 mark) 
 
 
 
 
--------------------------- 
Q3 TIP: Think of all the different angles between the two forces. What is the maximum and minimum resultant they could produce? 
 
Q4 TIP: When three forces give a resultant result of zero they will form a closed triangle when drawn head-to-tail. Which of the above 
combinations could not form a closed triangle?  



 

Q5 (a)     What is meant by a scalar quantity? 

___________________________________________________________________ 
(1) 

(b)     The figure below shows two forces acting on an object at O. The forces have been drawn to 
scale. 

 

  

(i)      State the scale used in the figure above 

______________________________________________________________ 
(1) 

(ii)     Complete the scale drawing, the figure above, to determine the magnitude of the 
resultant force. 

magnitude of resultant force ______________________ N 
(3) 

(Total 5 marks) 
 

Q6. 
A canoeist can paddle at a speed of 3.8 ms–1 in still water. 
She encounters a current which opposes her motion. The current has a velocity of 1.5 ms–1 at 30° 
to her original direction of travel as shown in the figure below. 

  

 
  



 

By drawing a scale diagram determine the magnitude of the canoeist’s resultant velocity. 

  

  

  

  

 

 

 

 

  

 

 

  

  

  

magnitude of velocity ____________________ ms–1 

(Total 3 marks) 
 

Q7. 
(a)     (i)      State what is meant by a scalar quantity. 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

(ii)     State two examples of scalar quantities. 

example 1: ____________________________________________________ 

______________________________________________________________ 

example 2: ____________________________________________________ 
(3) 

 
 
 
 
 
 
--------------------------- 
Q6 TIP: Choose a suitable scale, then draw the two forces head to tail. Then draw in the resultant. Be as careful and as accurate as 
you can then you will get the right answer. 
  



 

(b)     An object is acted upon by two forces at right angles to each other. One of the forces has a 
magnitude of 5.0 N and the resultant force produced on the object is 9.5 N. 
Determine 

(i)      the magnitude of the other force, 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

(ii)     the angle between the resultant force and the 5.0 N force. 

______________________________________________________________ 

______________________________________________________________ 
(4) 

(Total 7 marks) 

Q8. The diagram below shows a man participating in a ‘strong man’ competition. The event requires the 
man to haul a concrete block along a horizontal path for a distance of 15 m. The frictional force between the 
block and the path is 2800 N. 

                                          
(a)     The rope is inclined at an angle of 20° to the horizontal. 

Calculate the minimum force that the man must exert on the rope to move the block. 

  

  

force ____________________ N 
(1) 

(b)     Calculate the minimum work that the man has to do to complete the event. 

  

  

work done ____________________ J 
(1) 

(Total 2 marks) 
--------------------------- 
Q7 b) TIP: make a sketch of the two forces acting on the object (treat the object as a point) so that you can properly visualise the 
problem. Use Pythagoras and trig to solve. 
Q8 a) TIP: Draw an arrow under the block to show the friction. To move the block the horizontal part of the man’s force will need to 
balance the friction. Use trig to work out how large the diagonal (hypotenuse) force must be. 

 



 

Q9. 
The diagram below shows a long-distance swimmer swimming due north at 1.3 m s–1 in a tide that 
flows at 1.0 m s–1 due east. 

  

(a)     Calculate the magnitude of the resultant velocity of the swimmer. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

magnitude of resultant velocity ____________________ m s–1 

(2) 

(b)     Calculate the angle the resultant velocity of the swimmer makes with due north. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

angle ____________________ degrees 
(2) 

(Total 4 marks) 
 
--------------------------- 
Q9 TIP: Draw the given forces head to tail so you can correctly visualise the right-angle triangle they form. Then use trig / Pythagoras 
to solve. 

 
  



 

Q10. 
A canoeist wishes to cross a river in a straight line between two points labelled A and B as shown 
in the diagram below. 
The canoeist can paddle the canoe at a speed of 1.8 m s–1 in still water. 
The current in the river has a speed of 1.1 m s–1. 

  

To cross from A to B the canoeist has to paddle at an angle θ to the direction of the current, as 
shown above. 
Determine θ using a scale drawing. 

  

  

  

  

  

  

  

  

  

  

  

  

  

angle θ ____________________ degrees 
(Total 3 marks) 

--------------------------- 
Q10 TIP: The two velocities, when drawn head to tail, must produce a resultant that is horizontal (in the direction of A-B). There is only 
one angle at which the two vectors will do this. You are going to draw the current vector perpendicular to the resultant velocity (A-B) as 
their directions are fixed. Then you need to add the 1.8 ms-1 vector at a suitable angle so that it makes a right angle triangle. Finally 
measure the angle. 



 

 

Mark schemes 

Q1. D Q2. D  Q3. D  Q4. D      [4] 

Q5. 
(a)     (has magnitude but) no direction/has only magnitude 

1 

(b)     (i)      1N = 4 cm (allow 3.9 to 4.1 cm) 

OR. 1 cm = 0.25 N (allow 0.24 to 0.25 N) 
1 

(ii)     completes parallelogram correctly/or ‘nose to tail’ (see example below. Both or at least 
one of the dotted lines must be shown) 

         measures/draw correct diagonal (See solid arrow below) 

         2.1 ± 0.1 N.    (accuracy mark. Answer must be in this range) 
3 

[5] 
 

 

Q6. 
scale <1cm to 1 m s−1 stated or obvious from calculation (allow × 3, 7 etc. here) 

B1 
allow 2 max for correct calculation 

correct resultant direction by eye (needs arrow if not clear from parallelogram 
or triangle) 

B1 
allow 1 max for 

2.6±0.2 (m s−1) 

B1 
correct method of calculation but with error(s) 



 

3 
[3] 

Q7. 
(a)     (i)      a quantity that has magnitude only 

[or has no direction] (1) 

(ii)     any two: e.g. energy (1) 
temperature (1) 

3 

(b)     (i)       

  

scale (1) 
5 N and 9.5 N (1) 
correct answer (8.1 N ± 0.2 N) (1) 

[or 9.52 = 5.02 + F2 (1) 
F2 = 90.3 – 25 (1) 
F = 8.1 N (1)          (8.07 N)] 

(ii)     cos θ =  

gives θ = 58° (1)     (± 2° if taken from scale diagram) 
4 

[7] 

Q8. 
(a)     2800/cos 20 = 3000 (2980)N (1) 

1 

(b)     42000J (1) 
1 

[2] 

Q9. 
(a)     √(1.32 + 1.02) 

          1.6/1.64 (m s–1) 
2 

(b)     angle = tan–1 (1.0/1.3) 

          N38°E/N37.6°E 
2 

[4] 

θ 

1.
3 

m
s-
1  

1.0 ms-1 



 

Q10. 
Right-angled triangle, nose-to-tail with arrows 

Appropriate scale (fills half the space minimum) 

52 ± 1 (degrees) 
1 mark for 52.3° by calculation 

[3] 
 
 
 
  
TIP: after drawing the AB vector, and the current (1.1 ms-1) vector at right angles (black lines below), 
set your compass to the scale length representing 1.8 ms-1 then scribe an arc centred on the beginning of the current 
vector (see red arc below) 
Where it crosses the A-B line is where the 1.8 ms-1 vector must start (red arrow below) 
Finally, you can measure the angle θ 
 

A B 

1.
1 

m
s-
1  

1.8
 m

s-
1  θ 


