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QUESTION ONE

(a) Find J.(6x - %jdx
X

1
(b) Solve the differential equation jx_y =e” +—, given that whenx = 1, y = 2.
X

2x—17
x—5

dx

(c) Find jj

You must use calculus and show the results of any integration needed to solve the problem.
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. . . 2 . ASSESSOR’S
(d)  Solve the differential equation % = cosy al given that y =0 when x = % USE ONLY
e

You must use calculus and show the results of any integration needed to solve the problem.
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1
(e) The diagram below shows the graph of the function f(x)= E(e" - 1). ASSESSOR'S

USE ONLY

S

Q (kk) /

The point Q (k,k) lies on the curve.
The shaded region in the diagram is bounded by the curve, the x -axis and the line x = £.

Show that the shaded region has an area of %k.

You must use calculus and show the results of any integration needed to solve the problem.
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QU ESTION TWO ASSESSOR’S

USE ONLY

(a) Find J‘(sec2 x +sec2xtan Zx)dx

k
2
(b) Find the value of &, given that J.\/; dx = %
1

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

6

The diagram below shows the graphs of the functions y = cos?x and y = sin’x.

k

) . 1
Find the value of & such that ‘[(cosz x — sin? x)dx =7

0

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

. . . 2
(d) An object’s acceleration can be modelled by the equation a(¢) = f, where ¢ > 0. USE ONLY
t+1

where a is the acceleration of the object in m s

and ¢ is the time in seconds from the start of timing.

The object has a velocity of 9 m s™' when ¢ = 3.

How far did the object travel in the first 8 seconds of its timed motion?

You must use calculus and show the results of any integration needed to solve the problem.
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(e) The mass, m grams, of a burning candle ¢ hours after it was first lit can be modelled by the ASSESSOR'S
differential equation

dm _ —k(m—10) where k >0 and m = 10.

dt
The initial mass of the candle was 140 grams.

3 hours later the mass of the candle had halved.

Find the length of time it will take for the mass of the candle to reduce to 50 grams.

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

Calculus 91579, 2018



QUESTION THREE

(2) Find J((4x)2 +4x+i]dx

X

3
(b)  Use the values given in the table below to find an approximation to J f(x)dx, using

Simpson’s Rule.

0

X 0 0.5 1

1.5

2.5

Jx) 0.3 0.75 1.1

1.35

1.6

1.15

0.5

k
(c)  Find the value of k given that [3e"* dx =75
0
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ASSESSOR’S

(d) The diagram below shows the graphs of the functions y = x” and y = %/; . USE ONLY

O~ b

Find the area of the region between the graphs (shown shaded in the diagram).

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 graph of the function f(x) = (2x — 1)*. AssEssoR's
y
S =@x-1)"
Q (1,1)
M P o

The curve meets the x-axis at P and the line on the graph is a tangent to the curve at the point

Q(L,1).

Find the area of the region bounded by the curve, the x-axis, and the tangent to the curve at Q
(shown shaded in the diagram).

You must use calculus and show the results of any integration needed to solve the problem.
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Extra paper if required. ASSESSOR'S

USE ONLY
QUESTION Write the question number(s) if applicable.
NUMBER
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Extra paper if required. ASSESSOR'S

USE ONLY
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Extra paper if required. ASSESSOR'S

USE ONLY
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Extra paper if required. ASSESSOR'S

USE ONLY
QUESTION Write the question number(s) if applicable.
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QUESTION
NUMBER

16

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