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QUESTION 1 (9 marks)

a) i) Sketchy = |1 —2x|, for—-1<x <2 2

ii) Hence, evaluate f_z L1 — 2x|dx (2)
b) Sketch a continuous curve y = f(x), in the domain —4 < x < 4, that satisfies

all of the following conditions:

f(x)is odd

f(3)=0

!

f(H=0 4

fl(x)>0forx>1

fl(x)<0for0 <x <1
QUESTION 2 (9 Marks) (Start a new page)
a) The function y = g (x) has been sketched below.

NY
Yy=9 (Q
7 X
2)

!
Sketch y = g(x), the derivative function.



b) Using a suitable substitution or otherwise find
[xV4— x2 dx (3)
Y
Ll-
3x 3
Show that —— dx=-— 4
) ow tha of (1+4x)3 128 @
Use the substitution u = 1 + 4x
QUESTION 3 (11 Marks)  (Start a new page)
.2 2
a) The shaded area below is S unit, (3)
Find the value of a
NY
= L
97 %
l oV
b) I) Show that the function y ‘xiizl has one stationary point and determine ifs nature.
(3)
11) Find a horizontal asymptote for this function. ey
1ii) Sketch the function showing the stationary point and any asymptotes,
(label your sketch clearly) 2)
1v) Without further calculations, indicate with a cross on your sketch, any point(s)

of inflexion. (2)



QUESTION 4 (9 Marks) (Start a new page)
a) Prove by mathematical induction that ®))

3" + 7™*1 s divisible by 4 for all positive integers n

b) An ellipse has the equation x? + 8y* = 16, <Th€ i\\;FSC has ts cenfre at (op))

1) Find where the ellipse cuts the 3 axis « (1)

1) If the ellipse is rotated around the 3 axis find the volume of the solid
formed. (\n exact ‘EOIM)

QUESTION 5 (11 Marks) (Start a new page)

a) The sketch shows the parabolas
AV y =(3 —x) and
y= 3—-x)(2+x)

’\ : i) What are the co-ordinates of
A and B? 2)

: O\ (i1) Prove that the area of the region
A - bounded b\[ OB and the arcs OA

0 and AB is equal to that of
AOAB 4

b) i) Sketch y = x? and y = 4x — x? on the same axes and clearly indicate
the pointSAintersection. (2)

1)  Find the volume of the hollow cup generated when the area enclosed
between the curves y = x? and 4x — x? is rotated about the x-axis. (3)

(vn exact focm)



QUESTION 6 (10 Marks)  (Start a new page)

2)

b)

There is a lake inside the rectangular grass picnic area ABCD, as shown in the

diagram A ~— 12 12 B

NOT TO
SCALE

All measurements
are in mefres

1]

|

D 12 12 C

Use Simpson’s Rule to find the approximate area of the lake’s surface.
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A variable cylinder, radius » and height A is inscribed in a fixed cone, radius
a and height b. ( Note: a and b are constants)

) Provethat h = 2L
i1) Express the volume of the cylinder as a function of »

1) Find the maximum volume of the cylinder in terms of ¢ and &

1v) Prove that the cylinder with maximum volume is g that of the cone

2)
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