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QUESTION ONE

(a) Find /6 sec(3x)tan(3x)dx.

dy _
o=

You must use calculus and show the results of any integration needed to solve the problem.

2
(b) Solve the differential equation 3y/x + T , given that y = 10 when x = 4.
X
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6k

2 k
(c) Itis given that (a — —2> dx = 3 and / 6x dx = a, where a and k are constants.
1 X 1

Determine the possible value(s) of k.

You must use calculus and show the results of any integration needed to solve the problem.
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(d) The graph below shows part of the graph of the function y = 4 sin (5x) cos (3x).
y

~

Diagram is
NOT to scale

y =4 sin(5x) cos(3x)

NE!

Find the shaded area under the curve between x = 0 and x = %

You must use calculus and show the results of any integration needed to solve the problem.
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. . . . dy
(e) Consider the differential equation y —xy — (1 + x)a = 0.

Given that y = 3 when x = 0, find the value(s) of y when x = 2.

You must use calculus and show the results of any integration needed to solve the problem.
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QUESTION TWO

10

ind | ————dx.
Sl (2x+1)°

. : . d
(b) The rate of change of a particular function, p, is given by CTP; = 5cos(41).

Find the function, given that p = 8 when ¢ = 2—7I4

You must use calculus and show the results of any integration needed to solve the problem.
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k
1
Find th | f th. tant k, gi that ——dx=1.
(c) ind the value of the constant &, given aL P

You must use calculus and show the results of any integration needed to solve the problem.
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(d) A particle’s acceleration can be modelled by the equation a(f) = 2.4¢ %3 — 1,
where a(?) is the acceleration of the particle, in m s
and ¢ is the time, in seconds, from the start of timing.

Initially, at a fixed point P, the particle had a velocity of 6 m s™'.

How far from the point P is the particle 3 seconds after timing started?

You must use calculus and show the results of any integration needed to solve the problem.
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(¢) The graph below shows the function y = sin’x cos’x.

Diagram is
NOT to scale

y=sin’xcos’x

Find the shaded area under the curve between the values of x = 0 and x = %

You must use calculus and show the results of any integration needed to solve the problem.
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QUESTION THREE

(a) The diagram below shows the cross-section of a hole dug in the ground.

The depth of the hole is measured every 5 metres across the top of the hole.

Diagram is All lengths are
NOT to scale in metres

5 e 55— e 55— e 5—»

|

Using the trapezium rule, find an estimate for the area of the cross-section of the hole.

k
(b) Find / 2x10 1 dx, giving your answer in terms of k, where £ is a constant and £ > 1.
| _

You must use calculus and show the results of any integration needed to solve the problem.
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dy J4y+1

(c) Consider the differential equation — = ———.
dx x2

) 2 . 4
Given that y = 2 when x = 3 find the value(s) of y when x = 5

You must use calculus and show the results of any integration needed to solve the problem.

Question Three continues
on the next page.
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(d)

12
2

+6
The graph below shows part of the curve y = . »Wherex>0.
X
y
Diagram is
NOT to scale
. d f >y
p ’p

9
The area of the shaded region is 7 units?.

Prove that 9p° — 2p? —7 = 0.

You must use calculus and show the results of any integration needed to solve the problem.
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(e) Murray is planning to hang a piece of his art on a wall. This is shown in the diagram below.

Diagram is
NOT to scale

-

A

1 2 3
: : ) 1
The equation of the curved edge of the piece of art is f(x) = g(x2 +3).

Murray has researched a way to make the picture balance by using the following formula

3
/ x f(x)dx
to find the x-value of the hanging position:

3 b
/ f(x) dx
0

where f(x) is the equation of the curved edge of the piece of art.
Use this formula to find the x-value of the hanging point.

You must use calculus and show the results of any integration needed to solve the problem.
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Extra space if required.
Write the question number(s) if applicable.

QUESTION
NUMBER
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Extra space if required.
Write the question number(s) if applicable.
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Extra space if required.
Write the question number(s) if applicable.

QUESTION
NUMBER

6,516
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