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QUESTION ONE

(a) Find Jé—seczxdx.

(b) The graph of the function y = f'(x) below is symmetrical about the y-axis. The areas of the shaded
regions are given.
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Find I:f(x)dx.

(¢) Find jfsinz(zx)dx.

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 function y = \/— .
3x-2

Find the value of & such that the shaded region has an area of 8.

You must use calculus and show the results of any integration needed to solve the problem.
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(e) The graph below shows the functions y=(e*)” and y=3e*+10.

Find the exact value of the shaded area.

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

(a) Find I(&x ~Jx )dx.

k
(b) Find the value of &, given that j 2 dx=8.
1 Nx

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

1
(c) Consider the differential equation dy ——  ,where x > 1.

dx - 3y*(x—1)

Given that y =—1 when x = 2, find the value(s) of x which give a y value of 1.

You must use calculus and show the results of any integration needed to solve the problem.
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(d) An object’s acceleration can be modelled by the equation a(f) =0.9¢**

where a is the acceleration of the object in m s, and ¢ is the time in seconds from the start of
timing.

The object had a velocity of 10 m s after 2 seconds.

How far did the object travel during the 5th second of its motion?

You must use calculus and show the results of any integration needed to solve the problem.
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(e) Acylindrical tank of height 150 cm is originally full of oil.
The tank starts to leak out of a hole in its side.

The height 4, in cm, of the oil left in the tank after it has been leaking for # minutes can be modelled

by the differential equation % = _71 (h—-6).

Find how long it takes for the oil in the tank to be 15 cm above the bottom of the tank.

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

Calculus 91579, 2022



QUESTION THREE

(a) Find j (2x+5) dx.

2
(b)  Use the values given in the table below to find an approximation to JO f(x)dx using the Trapezium
Rule.

X 0 0.4 0.8 1.2 1.6 2.0
f(x) 3.6 4.2 4.8 5.4 4.5 3.2
*4x-5
() Findj dx.
5 x—3

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 curve y = x + cosx and the line y = x.

y

N

-/

Find the shaded area.

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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(e) The graph below shows part of the curve given by the equation y = %
X
P R
Q\
‘ ¥ k 3k o

Points P and Q lie on the curve with x-coordinates & and 3k respectively, where £ >0.
Point R is such that PR is parallel to the x-axis and QR is parallel to the y-axis.

The shaded area can be written in the form a + bInc, where a, b, and c are integers.

Find the values of a, b, and c.

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.
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