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General Instructions

Working Time — 70 minutes.
Approved calculators may be used.
A table of Standard Integrals is
provided at the back of this paper.
All necessary working should be
shown for every question.

Begin each question on a new side
of the answer booklet.

Marks shown are a guide and may
need to be adjusted.

Full marks may not be awarded for

careless work or illegible writing.
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Question 1
a) Find : i) [(7x—2)*dx
i) f % dx
fl P
0 (2+4x2)?

b) Use the substitutionu = 2 + x2, or otherwifg_e, to evaluate

¢) Solve 4cos3x—3cosx=0for 0<x<2m

Question 2 (Start a new page

a) Below is shown the curve y = f(x) for 0 < x < 4. AB and CD are arcs of circles with centres

(0,1) and (3,0) respectively.

RV

i) Evaluate folf(x) dx

ii) Evaluate f:f(x) dx



b) Shown is the parabolax = (y — 1)?

i

x :(j»()

A

Ay is the area bounded by the parabola, the y axis and y = 2.

A, is the area bounded by the parabola and x = 1.

l) Find A1

iii) A, is rotated about the y-axis. Find the volume thus generated, in exact form.

2
¢) Evaluate [

¢

2 14x%

Question 3 (Start a new page)

a) Find ‘—id;[sin(tan x)]

b) The data below gives values of y = f(x) for 1 < x <5.

f& 0

14 33 2.8 15

Use the Trapezoidal Rule and 5 function values to approximate fls f(x) dx.



' / ? x

The area between the graphs of y = x? and y = x + 2 is shown. 4 and B are points of intersection

of the two graphs.

i) Find x values for 4 and B.

ii) Find the value of the shaded area, correct to 1 dec. place

iii) The shaded area is rotated about the x-axis.

@) Write an integral expression to calculate the exact volume generated (do not evaluate).

B) Use Simpson’s Rule and 3 function values to approximate the above volume. Leave your

answer in simplest exact form.

Question 4 (Start a new page)

a) Simplify sin(mr + ) cosec(w — )

b) Given the curve representedby y =1 —x — ﬁ

- / w_ =2
i} Find y’ and show that y"" = Ty

ii) Locate and determine the nature of any stationary points.



iii) Locate any points of inflexion. Give reasons.

jv} Draw a neat sketch of the curve. Use a ruler for straight lines and label key features.

Question 5 (Start a new page)

a)

1 £ )

v L3 e e A | ~
—3f~t°:xsq i

The diagram above shows the graph of y = f'(x), i.e. the derivative curve of y = f(x).

i) Give the locations and types of the stationary points on the curve y = f(x).
ii) Which feature will appear on the curve y = f(x) that corresponds to x = 0 above? Justify.

iii) For what values of x is the curve y = f(x): a) increasing ?

A

B) suchthat f"(x) <0

iv) Neatly sketch a possible graph of y = f(x), showing important x values.

v) Neatly sketch a possible graph of y = f''(x), showing important x values.

b) i) Show that :—x (sec?2x) = 4 tan 2x sec®2x

ii) Hence, find [3 tan2x sec?2x dx



Question 6 (Start a new page)

a) i) Onthe same axes, neatly sketch and label the curves y = cos 3x

and y = cos3 (x - %) for 0 < x < . Clearly show intercepts on the axes.

ii) For what values of k will cos 3 (x - g) = k have exactly 2 solutions, for0 < x < 7?

b} A rectangle has fixed perimeter P cm. Its length, width and diagonal are variable and shown below.

Use calculus to prove that the shortest diagonal occurs when the rectangle is a square.

END OF TEST



STANDARD INTEGRALS

1 o

x"dx = ™ one-1; x20,ifn<0
n+1

(1

—dx =Inx, x>0

x

J

[ 1

e dx —e¥% a#0
a

J
1.

cosaxdx =Esmax, a#0

[ 1

sinaxdx =-—Zcosax, a#0

J

r ) 1 '

sec“axdx =Etanax, a#z0

r

1
secax tanaxdx =Esecax, a#0

1 X
dx =—tan —, a#0
a a

r

.1 X
=sin"—, a>0, —a<x<a

1
[2_ 2
[ 1
) -2
1
Vx? + a?

~

dx
dx =1n(x+\/x~2—a2), x}a>0
d

X =ln(x+\/x2+a2)

NOTE: Inx=log,x, x>0
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