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QUESTION ONE

(a) Find j(\/;-l- 6cos 2x)d.x.
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(d) Use integration to find the area enclosed between the curve y= and the lines y =0, ApsEssons
x=2andx=3.
The area is shown shaded in the diagram below.
y
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Show your working.

You must use calculus and give the results gf any integration needed to solve this problem.
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(e)

Consider the curve defined by the function y = f(x), bounded by x = g and x = b.

This portion of the curve is rotated around\the x-axis, as shown below.

> X

The volume created by this rotation is given by the formula

2

Volume = :rujj(f(x)) dx
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The graph below shows the function y=cosx, between x =0 and x = ot rotated around the "SeEoNLY

Xx-axis.
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QUESTION TWO

Wi U - S \i\\ul\%-

() Find J \//
74

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

~

x 1 1.25 1.5 1.75 2 2.25 25
J(x) 0.3 0.7 1.65 1.9 235 1.7 1.1
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(c) An object originally moving at a constant velocity suddenly starts to accelerate. From the ASSESROR'S
start of the object’s acceleration the motion of the object can be modelled by the differential
equation

2
dv _ 50r" -804t for 0<¢<20

dt 5t

where v is the velocity of the object in m s™!

" and ¢ is the time in seconds after the object starts to accelerate.

If the original velocity of the object was 6 m s7!, find the velocity of the object when t = 4.

You must use calculus and give the results of any integration needed to solve this pry /\
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(d) Inthe town of Clarkeville, the rate at which the population, P, of the town changes at any LA
instant is proportional to the population of the town at that instant.

(i)  Write a differential equation which models this sity /\

/ 4
(iix At the start of 2000, the population of the town was 12 000.
t the start of 2010, the population of the town was 16 000.
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() The graphs of y= —2—1- and y = x are shown on the axes below.
x —_—

>

The shaded region has an area of4 units squared.

Find the value of k.

You must use calculus and give the results of any integration needed to solve this proV

N ,
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QUESTION THREE

(2) Find j((x+4)2 # Se“)dx.

‘1%( % %:(ac,M)% *iaux *Q#

(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 an expression in terms of k for the area bounded by the function y = sinkx

11

. ]
and the x-axis, between x=0 and x=—.

You must use

k

v

Iculus and give the results of any integration needed to solve this problern//,

> X
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(d) The graphs of f(x) = —x* + 2 and g (x) = x> — x*> — kx + 2 are shown below. ASSESSOR'S

'USE ONLY

The graphs intersect and create two closed regions, A and B.

y
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(e) An object starts from rest. ASSESSOR'S
USE ONLY

The object’s acceleration is given by the formula a= B (e"‘ )2

where a is the acceleration of the object in m s

and ¢ is the time, in seconds, from when the object started moving.

Show that the time that it takes the object to reach velocity v, is

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

Write the question number(s) if applicable.
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