
1) Sketch the graph of y = 3(x – 2)2 – 12. 

a. Give the co-ordinates of the y-intercept 

b. Give the co-ordinates of the x-intercepts 

c. Give the co-ordinates of the minimum point 

2) The equation px2 -3px + 9= 0 has real roots. Find the range of possible values of p 

3) On a co-ordinate diagram, sketch the points A(3,8) and B(-1,5) 

a. Find the equation of the straight line through A and B 

b. Find the equation of the normal to AB which passes through AB 

c. Give the co-ordinates of the midpoint of AB 

d. Find the length AB 

e. Give the equation of the circle which has  AB as its diameter 

4) Sketch the following graphs 

a. y = sin x  0  x  360 

b. y = cos 2x  0  x  360 

c. y = 2sin x  0  x  360 

d. y = -sin x  0  x  360 

e. y = 1+ tan x  0  x  360 

f. y = 3cos ½ x  0  x  360 

5)  

 

 

 

 

 

a) Calculate the angle BAC (use the cosine rule). 
b) Calculate the arc length BC. 
c) Calculate the area of the triangle ABC. 
d) Calculate the area of the sector ABC. 
e) Find the perimeter of the shaded area to 3 s.f. 
f) Find the area of the shaded area to 3 s.f. 

 

6) A curve has equation y = 
1

3
x3 - 2x2    

a) The gradient of the tangent when x = -1 
b) The equation of the tangent when x = 2 
c) Find the x coordinate where the gradient is -4 
d) Given that the tangents to the curve at P and R are parallel to the line y +3x = 1, find the x 

coordinate of P and R 
e) Find the coordinates of the stationary points of the curve 
f) Determine whether the stationery points are a minimum or maximum 

 

 

A 

B C 

5 cm 5 cm 

6 cm 



7) A box of mass 5 kg lies on a smooth plane inclined at 30° to the horizontal. The box is held in 

equilibrium by a horizontal force of magnitude P N. The force acts in a vertical plane containing a line 

of greatest slope of the inclined plane.  

The box is in equilibrium and on the point of moving down the plane. The box is modelled as a 
particle. 
Find 
(a)  the magnitude of the normal reaction of the plane on the box, 
(b) the value of P 

 

8) A car is moving on a straight horizontal road. At time t = 0, the car is moving with speed 20 m s–1 
and is at the point A. The car maintains the speed of 20 m s–1 for 25 s. The car then moves with 
constant deceleration 0.4 m s–2, reducing its speed from 20 m s–1 to 8 m s–1. The car then moves with 
constant speed 8 m s–1 for 60 s. The car then moves with constant acceleration until it is moving with 
speed 20 m s–1 at the point B. 
(a)  Sketch a speed-time graph to represent the motion of the car from A to B. 
(b)  Find the time for which the car is decelerating. 
Given that the distance from A to B is 1960 m, 
(c)  find the time taken for the car to move from A to B. 
 
9) Two particles A and B of masses m and km respectively are connected by a light 
inextensible string which passes over a smooth fixed pulley. 
When the system is released from rest with both particles 0.5 m above the ground, particle A 

moves vertically upwards with acceleration  
1

4
g ms-2. 

(a) Find the value of k. 
Given that A does not hit the pulley, 
(b) calculate, correct to 3 significant figures, the speed with which B hits the ground. 
 

 

 

  



 

  



 

  



 

  



 

  



 

  



 


