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12 Answer only one of the following two alternatives.

EITHER

A curve has the equation  y = A sin 2x + B cos 3x. The curve passes through the point with coordinates ( π
�   12
, 3)

and has a gradient of  – 4 when  x = π
�   
3

.

 (i) Show that A = 4 and find the value of B. [6]

(ii) Given that, for  0  x 
π
�   
3, the curve lies above the x-axis, find the area of the region enclosed by the 

 curve, the y-axis and the line x = π
�   
3

. [5]

OR

y

xO
B

y = 4x2 – 2x3

C
A

The diagram shows the curve y = 4x2 – 2x3. The point A lies on the curve and the x-coordinate of A is 1.  
The curve crosses the x-axis at the point B. The normal to the curve at the point A crosses the y-axis at the 
point C.
 
 (i) Show that the coordinates of C are (0, 2.5). [5]

 (ii) Find the area of the shaded region. [6]
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11 (a) Show that   tan  + cot  = cosec  sec . [3]

 (b) Solve the equation
 

  (i) tan x = 3 sin x  for  0 ° x  360 °, [4]

  (ii) 2cot2 y + 3 cosec y = 0  for  0 y  2π radians. [5]

12 Answer only one of the following two alternatives.

 EITHER

 A solid circular cylinder has radius r cm and height h cm. The volume of the cylinder is 1000 cm3.

 (i) Find an expression for h in terms of r. [2]

 (ii) Hence show that the total surface area, A cm2, of the cylinder is given by 

    A = 2π r2 +
 

2000
r

. [2]

 (iii) Given that r varies, find, correct to 2 decimal places, the value of r when A has a stationary value.
[4]

 (iv) Find this stationary value of A and determine its nature. [3]

 OR
y

xO

A

B

y = x + cos 2x

 The diagram shows part of the curve  y = x + cos 2x. The curve has a maximum point at A and a 
minimum point at B.

 (i) Find the x-coordinate of the point A and of the point B. [6]

 (ii) Find, in terms of π, the area of the shaded region. [5]
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10
y

xO

y = x  − 8x  + 16x3 2

 The diagram shows part of the curve   y = x3 – 8x2 + 16x.

 (i) Show that the curve has a minimum point at (4, 0) and find the coordinates of the maximum 
point. [4]

 (ii) Find the area of the shaded region enclosed by the x-axis and the curve. [4]

11 The table shows experimental values of two variables x and y.

x 2 4 6 8

y 2.25 0.81 0.47 0.33

 (i) Using graph paper, plot xy against 
1
x and draw a straight line graph. [3]

 (ii) Use your graph to express y in terms of x. [5]

 (iii) Estimate the value of x and of y for which  xy = 4. [3]

[Question 12 is printed on the next page.]
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10 
y

xO

M

X

 The diagram shows part of the curve   y = 4  x  – x.   The origin O lies on the curve and the curve 
intersects the positive x-axis at X. The maximum point of the curve is at M. Find 

 (i) the coordinates of X and of M, [5]

 (ii) the area of the shaded region. [4]

11 Solutions to this question by accurate drawing will not be accepted. 

y

xO

C

B

A (6, –3)

 The diagram shows a triangle ABC in which A is the point (6, –3). The line AC passes through the 
origin O. The line OB is perpendicular to AC.  

 (i) Find the equation of OB. [2]

 The area of triangle AOB is 15 units2.  

 (ii) Find the coordinates of B. [3]

 The length of AO is 3 times the length of OC.

 (iii) Find the coordinates of C. [2]

 The point D is such that the quadrilateral ABCD is a kite.  

 (iv) Find the area of ABCD. [2]
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11 A particle moves in a straight line such that its displacement, x m, from a fixed point O on the line at 
time t seconds is given by  x = 12{1n (2t + 3)}.  Find

 (i) the value of t when the displacement of the particle from O is 48 m, [3]

 (ii) the velocity of the particle when t = 1, [3]

 (iii) the acceleration of the particle when t =1. [3]

12 Answer only one of the following two alternatives.

 EITHER

y

y = 5

xO

A

B      , 7

C

π––4

 The diagram shows part of a curve for which  dy––
dx

 = 8 cos 2x.  The curve passes through the 

 point  B !�–4, 7".  The line  y = 5  meets the curve at the points A and C.

 (i) Show that the curve has equation  y = 3 + 4 sin 2x. [3]

 (ii) Find the x-coordinate of the point A and of the point C. [4]

 (iii) Find the area of the shaded region. [5]

 OR

 A curve is such that  dy––
dx

 = 6e3x – 12.  The curve passes through the point (0, 1).

 (i) Find the equation of the curve. [4]

 (ii) Find the coordinates of the stationary point of the curve. [3]

 (iii) Determine the nature of the stationary point. [2]

 (iv) Find the coordinates of the point where the tangent to the curve at the point (0, 1) meets the 
x-axis. [3]
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12 Answer only one of the following two alternatives.

 EITHER

 (i) State the amplitude of  1 + sin (x–
3). [1]

 (ii) State, in radians, the period of  1 + sin (x–
3). [1]

y

x

x
3

O

A B
y = 1.5

y = 1 + sin (–)

 The diagram shows the curve  y = 1 + sin (x–
3)  meeting the line y = 1.5 at points A and B. Find

 (iii) the x-coordinate of A and of B, [3]

 (iv) the area of the shaded region. [6]

 OR

 A particle moves in a straight line such that t s after passing through a fixed point O, its velocity,
v m s–1, is given by  v = k cos 4t,  where k is a positive constant. Find

 (i) the value of t when the particle is first instantaneously at rest, [1]

 (ii) an expression for the acceleration of the particle t s after passing through O. [2]

 Given that the acceleration of the particle is 12 m s–2 when t = 
3π
8

 ,

 (iii) find the value of k. [2]

 Using your value for k,

 (iv) sketch the velocity-time curve for the particle for 0 ! t ! π, [2]

 (v) find the displacement of the particle from O when t = 
π
24

 . [4]
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12 Answer only one of the following two alternatives.

 EITHER

 The point P(0, 5) lies on the curve for which   
dy
dx

 = e

1

2
x
.  The point Q, with x-coordinate 2, also lies 

on the curve.   

 (i) Find, in terms of e, the y-coordinate of Q. [5]

 The tangents to the curve at the points P and Q intersect at the point R.  

 (ii) Find, in terms of e, the x-coordinate of R. [5]

 OR

    BO

A

CD

y

y = e      + 5

x

  x¹²

  The diagram shows part of the curve y =  e
1

2
x
+ 5 crossing the y-axis at A. The normal to the curve 

at A meets the x-axis at B. 

 (i) Find the coordinates of B. [4]

  The line through B, parallel to the y-axis, meets the curve at C. The line through C, parallel to the
x-axis, meets the y-axis at D.  

 (ii) Find the area of the shaded region. [6]


