















































VECTORS, FORCES, DENSITY & PRESSURE 











     
     Q1.  (a) State the difference between a scalar quantity and a vector quantity. 
 
            scalar: ……………………………………………………………………………………………...... 
                 

……………………………………………………………………………………………………… 
 
    vector: ……………………………………………………………………………………………...... 
       

……………………………………………………………………………………………………… 
 
           (b) Two forces of magnitude 6.0 N and 8.0 N act at a point P. Both forces act away from point P and the 

angle between them is 40°. Figure below shows two lines at an angle of 40° to one another. 
 
 
 
 
 
 
 
 
                                     40° 
       
                    P 

                     Draw a vector diagram to determine the magnitude of the resultant of two forces.                           [4] 
      {Q.1 / June 2004/9702-1} 

 
Q.2  A picture of weight 5 N is suspended from a hook on a wall by a cord which has a breaking strength of  

25 N. Initially (Fig. 2.1) the picture is found to be too low; the cord is shortened, with the intention of 
hanging the picture as in Fig. 2.2. 

 
 
 
 
 
 
 
               Fig. 2.1            Fig. 2.2 
 
      However, when the picture is replaced the chord breaks immediately. Explain why the cord broke when      

supporting a load so much less than its breaking strength. 
 
 
 

 
 
 
 
 
 
 
 
 
 

 
 

………………………………………………………………………………………………………………

……………………………………………………………………………………………………………… 

 

 

45° 
 

Picture 

        5° 
 

Picture 
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4. 
 
 
 
 

5. 
 
 
 
 
 
 
 
 
 
 
 
 

6. 
 
 
 

7. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Which pair contains one vector and one 
scalar quantity? 
A  displacement    :   acceleration 
B force                  :   kinetic energy 
C  momentum      :   velocity 
D  power              :   speed 
 
Which list contains only scalar quantities? 
A  mass, acceleration, temperature, kinetic 

energy 
B  mass, pressure, electric potential, kinetic 

energy 
C  acceleration, temperature, volume, 

electric charge 
D  moment, impulse, density, electric field 
 
Which line in the table correctly identifies 
force, kinetic energy and momentum as 
scalar or vector quantities? 

 Force Kinetic 
energy Momentum 

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

Forces of 4N and 6N act at a point. Which 
of the following could not be the magnitude 
of their resultant? 
A 1 N       B 6 N           C 8 N            D 10 N 
 

The following physical quantities can be 
either positive or negative. 
 
s: displacement of a particle along a 

straight line 
θ: temperature on the Celsius scale 
q : electric charge 
V: reading on a digital voltmeter 
 
Which of these quantities are vectors? 
A s, θ, q, V                            B s, q, V 
C θ, V                                   D s only 
 

Find the angle between two equal forces F 
when their resultant is also equal to F. 
A 120°        B 135°        C 45°            D 60° 

 
A force of 5 N may be represented by two 
perpendicular components OY snd OX as 
shown in the diagram, which is not drawn to 
scale.   
                  Y 
   
               3 N               5 N 

 
 
                  O                     X 
 
OY is of magnitude 3 N. 
 
What is the magnitude of OX. 
A 2 N          B 3 N            C 4 N          D 5 N 

8. 
 
 
 
 
 
 
 
 
 
 
 
 
 

9. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

10. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
11. 

Two forces, each of 10 N, act at a point P as hown 
in the diagram. The angle between the directions of 
the forces is 120°. 
 
           10 N 
 
 
 
                                     120° 
                                                                       10 N 
                                 P        
What is the magnitude of the resultant force? 
A 5 N           B 10 N             C 17 N           D 20 N         
 
Figure shows three force vectors.  

      4 N 
 
 
                 3 N 
 

          1 N 
Which of the following vectors A, B, C, D  would 
be most likely to represent their resultant. 
 
A        B                        C               D                        
 

            
 
Two forces act on a circular disc as shown in the 
diagram. 
                                       3N 
 
 
                                                                   4N   
                                                         
 
Which arrow best shows the line of action of the 
resultant forces.                        A 
                                                  B 
                                                   C       D 
 
                                                    
  
 
 
 
The vector diagram shows three coplanar forces 
acting on an object at P 

 
 
                                         3N 
 
                                     P                    4N 
 
 
                            4N 
 
 
The magnitude of the resultant of these three forces 
is 1N. What is the direction of this resultant. 
 
A                       B                  C                 D  
 
Theory section  
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12. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

13. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

14. 
 
 
 

Two forces X and Y act at a point P as 
shown. The lengths of the lines represent 
the magnitudes of the forces. 
 
                                         X 
 
 
 
                     P 
                                    Y 
Which vector diagram shows the resultant R 
of these two forces? 
               A                                   B 
 
          X                                X 
                           R                                   R 
 
       Y                                 Y 
    
                                   C                                   
 
                    X 
                                               Y 
 
                       R 
                                   D 
 
                      X                        Y 
 
  
                              R 
 
Figure shows the velocities 20 m s-1 and 25 
m s-1 of two cars X and Y at one instant on a 
circular track. 
 
 
 
 Y                   X 
 
 
 
The velocity of Y relative to X in m s-1 is 
given by which vector. 
 
A        5                                    B     45 
                   
          
           45  
C                                             D 
                                                           5 
 
 
A pendulum bob is held stationary by a 
horizontal force H. The three forces acting 
on the bob are shown in the diagram. 
                           T 
                
                       30°                H 
 
                                  W 
Which statement is correct? 
A H = T cos 30°                  B T = H cos 30°  
C W = T cos 30°                 D W = Tsin 30° 

For each of the following figures, express the 
vector R in terms of vectors P and Q. 
 

R                       P             R 
P 

Q                             Q 
 
  
……………….                 …………………. 

 
 

Q             R                          P             R    
 

P                                              Q 
 

 
 ………………….             ……………………….. 

************************* 
The diagram shows two vectors X and Y. 
 
 
  X    
                                                      Y 
 
 
 Draw the vector triangle in which the vector Z 
show 
(a)  the magnitude and direction of vector X + Y? 
 
 
 
 
 
 
 
 
 
 
 
(b)  the magnitude and direction of vector X – Y? 
 
 
 
 
 
 
 
 
 
 
 
(c)  the magnitude and direction of vector Y – X? 
 
 
 
 
 
 
 
 
 
 

********************** 
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3. 

 

 

4. 

 

 

 

 

5. 

The diagram below shows a heavy flagpole PQ hinged 
at a vertical wall at end P and held by a wire connected 
between end Q and a point R on the wall. The weight of 
the flagpole is w and the tension in the wire is T. 

 
What is the direction of the force exerted by the wall on 
the flagpole? 
A PQ            B PS           C PX  D QP 
 
In the diagram below, a body S of weight W hangs 
vertically by a thread tied at Q to the string PQR. 
           R 
 
    
      P                          Q          30° 
       
 
 
 

                                  
S 

  
If the system is in equilibrium, what is the tension in the 
section PQ? 
A W cos 60°                                    B W tan 30° 
C W cos 30°                       D W tan 60° 
 
A body is acted on by three forces X, Y and Z that hold it 
in equilibrium. 
If X = 5 N, Y = 4 N, and Z = 3 N, what is the angle 
between the directions of X and Z? 
A 37°               B 53°                   C 90°               D 127° 
 
Three coplanar forces act at the point O as shown. 
        Y   
                  5N                                
          4N 
      60°               30° 
                          X 
      
                         3N 
 The component of the resultant force, in N, along OX is 
 A 0  B 0.96  C 2.33  D 3.33 
 
A body slides down a smooth slope inclined at 30° 
to the horizontal. 

 
 
What is the acceleration? 
A 5.0 m s-2                                   B 5.8 m s-2  
C 8.7 m s-2                  D 10 m s-2 
 

6. 
 
 
 
 
 
 
 
 
 
 
 
7. 
 
 
 
 
 
 
 
 
 
 
 
8. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
9. 

Two forces act on a circular disc as shown. 

 
Which diagram shows the line of action of the 
resultant force? 

 

Which two vector diagrams represent forces in 
equilibrium? 

 
A P and Q              B Q and R                       
C R and S              D S and P 
 
A hinged door is held closed in the horizontal 
position by a cable. 
Three forces act on the door: the weight W of the 
door, the tension T in the cable, and the force H at 
the hinge. 

 
Which list gives the three forces in increasing 
order of magnitude 
A H,T,W                    B T,H,W   
C W,H,T                                D W,T,H 
 
The diagram shows the jib of a tower crane. 
Only three forces act on the jib; the tension T 
provided by a supporting cable; the weight W 
of the jib; and a force P (not shown) acting at 
point X. 
                   T 
 
 
        X                                                     jib 
                                     W 
The jib is in equilibrium. 
Which triangle of forces is correct? 
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Surprise  Test (Topic :   Vectors ) 

Name :_____________________________________________ 

Contact No. _________________________                             School:____________________________ 

Paper 1 (MCQ) 

Q. No. 1. 2. 3. 4. 5. 6. 7. 8. 9. 

Answer          

Paper 2 (AS Theory) 

The diagram shows the forces acting on a stationary kite. The force F is the force that the air exerts on the kite. The 
weight of the kite is 2.5 N 

 
(a) Show on the diagram how force F can be resolved into horizontal and vertical components.   [1] 
(b) The magnitude of the tension, T, is 25 N.         [1] 
     Calculate 
   (i) the horizontal component of the tension, 
 

........................................................................................................................................................................................

... 
  (ii) the vertical component of the tension. 
 
      
........................................................................................................................................................................................... 
(c) (i) Calculate the magnitude of the vertical component of F. 
 
      
........................................................................................................................................................................................... 
    (ii) State the magnitude of the horizontal component of F. 
 
     
…………………................................................................................................................................................................ 
   (iii) Hence calculate the magnitude of F. 

        

 

 [4] 
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Name: ………………………………………………………………………………………………… 

1. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

A cable car of weight W hangs in equilibrium 
from its cable at point P. 
The cable has tensions T1 and T2 as shown. 
 

 
Which diagram correctly represents the forces 
acting at point P? 

 

 
 
A vector quantity V is resolved into two 
perpendicular components X and Y. The angle 
between V and component X is θ. 

 
The angle between component X and the vector 
V is increased from 0° to 90°. 
How do the magnitudes of X and Y change as 
the angle θ is increased in this way? 

 X Y 
A increase increase 
B increase decrease 
C decrease increase 
D decrease Decrease 

 
 
 
 

3. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
4. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The diagram shows a rope bridge that a student 
makes on an adventure training course. The student 
has a weight W. 

 
Which formula gives the tension T in the rope? 

 

 
 
The diagrams show two ways of hanging the same 
picture. 

 
In both cases, a string is attached to the same points 
on the picture and looped symmetrically 
over a nail in a wall. The forces shown are those 
that act on the nail. 
In diagram 1, the string loop is shorter than in 
diagram 2. 
Which information about the magnitude of the 
forces is correct? 
A  R1 = R2   T1 = T2                                                    B  R1 = R2    T1 > T2 

C  R1 > R2    T1 < T2                                                  D  R1 < R2     T1 = T2 
 
A ladder is positioned on icy (frictionless) ground 
and is leant against a rough wall. At the instant 
of release it begins to slide. 
Which diagram correctly shows the directions of 
the forces P, W and R acting on the ladder as it 
begins to slide? 

 

 
 
 
 
 
 



6. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
7. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
8. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
9. 
 
 
 
 
 
 
 

Vectors P and Q are drawn to scale. 

 
Which diagram represents the vector (P – Q) ? 

 
 

 
 
Vectors P and Q are drawn to scale. 

 
Which diagram represents the vector (P + Q)? 

 
  

 
Two physical quantities P and Q are added. The 
sum of P and Q is R, as shown. 

 
Which quantity could be represented by P and by 
Q? 
A kinetic energy                     B power 
C speed                                  D velocity 
 
Two forces act on a circular disc as shown. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
10. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
11. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Which diagram shows the line of action of the 
resultant force? 

 

 
 
The diagram shows a displacement vector. 

 
What is the vertical component of this 
displacement vector? 
A 3.0km        B 4.0km         C 5.0km         D 6.6km 
 
A cyclist is travelling due south with velocity u. 
The wind is blowing from the north-east with 
velocity w. 

 
The wind has a velocity v relative to the cyclist, 
where v = w – u. 
Which vector diagram shows the magnitude and 
direction of velocity v? 

 
 

 
 



 
























