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QUESTION ONE

(a) Find J[f 4 gjdx.
3 x

(b) The gradient function of a curve is % = %
X

(1)  Find the equation of the curve if it passes through the point (1,3).

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

(i) Find the area enclosed by the curve, the x-axis, and the lines x = 1 and x = 2.

You must use calculus and show the results of any integration needed to solve the problem.
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(c) An object’s motion can be modelled by the differential equation a(¢) = 2 — sin 2z, where ¢ > 0.
a is the acceleration of the object, in m s
and ¢ is time in seconds.

At ¢t =0, the object has a velocity of 1 m s and a displacement of 3 m.

What is the displacement of the object at time ¢ = 5?

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

A water tank developed a leak.

6 hours after the tank started to leak, the volume of water in the tank was 400 litres.

10 hours after the tank started to leak, the volume of water in the tank was 256 litres.

The rate at which the water leaks out of the tank at any instant is proportional to the square root of
the volume of the water in the tank at that instant.

How much water was in the tank at the instant it started to leak?

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

(a) Find '[(e“x +4x )dx.

5 5
(b) If [(x)dx =6 what is the value of [(h(x)+2)dx?
1 1

T

8
(¢) Find [sin6x sin2xdx.
0

You must use calculus and show the results of any integration needed to solve the problem.
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(d) The diagram below shows part of the graph of the function g(x)= 3%
x —

7

The area of the shaded region is 4.

Find the value of £.

You must use calculus and show the results of any integration needed to solve the problem.
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(e) The diagram below shows the graph of a curve y = f(x),

. . . . . 2
which satisfies the differential equation & =— -
dx ye DX
y
' P
2 -
1
< 3 > X
1
-2+
\ Q

Points P and Q are the points on the graph of the curve that have x-coordinates of 3.

What is the vertical distance between points P and Q?

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

(a) Find J(x + \/;)2dx

(b)  Use the values given in the table below to find an approximation to JIZ'S f(x)dx
using the Trapezium Rule.

X 1 1.25 1.5 1.75 2 2.25 2.5
f(x) 0.8 1.1 1.5 1.9 2.2 2.1 24

2
(c) Consider the differential equation % =3¢ 2x'
y

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

You must use calculus and show the results of any integration needed to solve the problem.
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"~ (d) The diagram below shows part of the graph of the function y = 3x+_ 22 '
‘ X

.

1
O/

-1

-2

-3
N

Find the shaded area.

You must use calculus and show the results of any integration needed to solve the problem.
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2
(e) The graph below shows the functions y = (kex) and y =k, where £ is a constant greater than 1.

y

-

Show that the shaded area is %(k -1+ ln%).

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

Clearly show each step of your working.
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Extra space if required.
Write the question number(s) if applicable.

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

QUESTION
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