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QUESTION ONE

(a) Find J(2 + %]dx

5
(b)  Use the values given in the table below to find an approximation to J. f (x) dx, using the

Trapezium Rule.
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3.5

4.5
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3.4

2.6

T
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(c) Find jcos4x.cos 2xdx.

0

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

Calculus 91579, 2019

ASSESSOR’S
USE ONLY



6
3x+1

ASSESSOR’S
USE ONLY

(d) The graph below shows the curve y =

B

5 10 15

Show that the areas of regions A and B are equal.

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

4

The rate of change of quantity N at any instant is given by the differential equation:

dN

—=kN
dt

If N has positive values N, and N, at times ¢, and 2¢, respectively, prove that
N
k= 1 In| =
tl Nl

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

(a) Find [(1+2¢*)dx.

(b) The graph of y = f(x) shown below has the y-axis as a line of symmetry.

The areas of the shaded regions are shown.

A B
If | f(x)dx=>5.8, whatis the value of | f(x)dx?
—4 -B
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(c) Find £ such that J

dx =10.

2x-5

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

(d) The diagram below shows the graph of the function y = cos’ x.

Find the area of the shaded region.

You must use calculus and show the results of any integration needed to solve the problem.
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(¢) The diagram below shows the graphs of the functions y = (e" )2 and y=20— (e’“)z.

efef

20

X

e\

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

Find the area of the region shaded in the diagram.
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QUESTION THREE

(a) Find [24(2x-1) dx.

(b)  Solve the differential equation % = 4sec’ 2x, given that when x = %, y=35.

4

(¢) Find jx+1+idx.
: x+1

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

1Y

dx

dx

4x* -3

++/x and y(1) =2, find y(4).
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() An inverted right pyramid has a square base and a height of 1.5 m.
The pyramid is initially filled with water to a depth of 1 m, as shown.

«—09m —»

A A

1.5m T

1.0m

The energy required to pump water out of a tank of height H is given by:

E =9800 T (H—h)A(n)dh

H-d

where E is the energy in joules
d is the initial depth of the water in the tank
h is the depth of the water in the tank at any instant
A(h) is the area of the surface of the water at this instant.

Find the energy required to pump the water out of the tank shown.

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