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QUESTION ONE

(a) FindJ.(\/;+6cos2x)dx.
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. . 5x2-3 .
(d) Use 21r11:e§rat105n to find the area enclosed between the curve y = 2%~ > and the lines y=0, ASskssons
x=2and x=S5.
The area is shown shaded in the diagram below.
y
41
3 g /__.---""
2 g
1 -
€ T T T T T T > x
-2 1 2 3 4 3 6
Show your working.

You must use cak% and give the results of any integration needed to solve this problem.
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\\ 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.

The volume created by this rotation is given by the formula

2

Volume =" (£(x)) dx
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: T
The graph below shows the function y = cosx, between x =0 and x = —, rotated around the
X-axis.

L

Find the volume created by this rotation.

You must us)%nd give the results of any integration needed to solve this problem.
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QUESTION TWO

(a) Find I(S— %jdx
x

25
(b)  Use the values given in the table below to find an approximation to _L f(x)dx, using the
Trapezium Rule.

x 1 125 | 15 | 175 | 2 | 225 | 25
fx) | 03 | 07 | 165 | 19 | 235 | 1.7 | 11

y2 o2y LO-S e Ll v 2087 L0 \‘O\+z-93‘+5.7)
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(c) An object originally moving at a constant velocity suddenly starts to accelerate. From the
start of the object’s acceleration the motion of the object can be modelled by the differential

equation
dv_ S0 BOVE o< ga0
dt sdr

where v is the velocity of the object inm 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 problem.

2 L=
Mgﬁ/m@
i
406 - got” x5 d&
5
= 3 JC/ ‘50 ‘B s—-bo 4+ C
(.5—5‘:’5 = oS
= "——-5-_.—(@) “ﬁé@?} (1)) e
= \O%ﬁ% ~ L o¢ s VS &
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(d) Inthe town of Clarkeville, the rate at which the population, P, of the town changes at any Assessar's

instant is proportional to the population of the town at that mstant.

(i)  Write a differential equation which models this situation.

The = e

(1) At the start of 2000, the population of the town was 12000.

At the start of 2010, the population of the town was 16000.

Solve the differential equation in (1) to find the population the town will have at the start
of 2025.

~ You must use calculus and give the results of any integration needed to solve this
.. problem.
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(¢) The graphsof y= —2—1~ and y = x are shown on the axes below.

The shaded region has an area of 4 units squared.

Find the value of £.
You must use calculus and give the results of any integration needed to solve this problem.
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QUESTION THREE

(a) Find j((x +4) + 8@4")dx.
()3 — Zc""x/ et

= o

(b) The graph of the function y = f(x) below is symmetrical about the y-axis.

The areas of the shaded regions are given.

2
0.9
25 25

Find jz fodx. o 7_
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(c) Find an expression in terms of & for the area bounded by the function y = sinkx ASSESSOR'S
; g
and the x-axis, between x=0 and x=—.
¥

> X
g
k

You must use calculugm and give the results of any integration needed to solve this problem.
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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.

Show that these two regions have the same area.

You must use calculus and give the results of any integration needed to solve this problem.
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An object starts from rest.

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

1 [2v0k+Bj
t=—In| ———
2k B

You must use calculus and give the results of any integration needed to solve this problem/
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QUESTION ONE

(a) Find J(\/}'FGCOSZJC)(UC-
S %I/l + Geois D A

2 %—%-x%.l.%s}h:)_—x_ +<_/
&

dy 2
(b) Solve the differential equation —d-x}i = ot given that whenx =1, y =3.

\/: Qﬁv\/wj + <

3=2¢L"‘I+C

2x

(c) If%x)i=4y and y = 4 when x = 0, find the value of y when x = 2.
5 Ay dy = J o™ dx
2,‘51 _ _.le?_x &
2 - : & o
- A
- Q:jl = % e 4 Mg -
dy* = 1e* 43y
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(d) Use integration to find the area enclosed between the curve y= and the lines y = 0,

x=2andx=5. aF
The area is shown shaded in the diagram below. 5 P
d
J > 4+3 b
- 3
42
3 __—
2 -4
1 =
L35 T > X
-2 2 3 4 5 6

Show your working.

You must use calculus and give the results of any integration needed to solve this problem.
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\“.
Consider the curve defined by the function y = f(x), bounded by x = a and x = 5.

y

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

The volume created by this rotation is given by the formula

2

Volume = :n:_[j( F(x)) dx

Calculus 91579, 2015



The graph below shows the function y = cosx, between x=0 and x = i , rotated around the *UsE ONLY
X-axis. - -
E T 5
y Ax g i ( cosfx )
A a

D

Find the volume created by this rotation.
You must use calculus and give/ the results of any integration needed to solve this problem.
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QUESTION TWO

(a) Find J(

3—%de

% - -\
Yoo & T % T

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

Trapezium Rule.

b 1 125 1.5 1.75 2 2.25 2.5
fx) 0.3 0.7 1.65 1.9 2.35 1=F 1.1
-5 /‘ =t
g £y (""U-) Z 0-3 + [/ ‘fﬁ&i&-? + BEE = L9 4 Bgra p})lﬁ

{‘ (o.?_.r)({g)

145 uﬁ:’h/
P
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(¢) An object originally moving at a constant velocity suddenly starts to accelerate. From the
start of the object’s acceleration the motion of the object can be modelled by the differential

equation

2_
dv 50280Vt oo ng
dr 5t

where v is the velocity of the object inm s~
and 7 is the time in seconds after the object starts to accelerate.

1

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 problem

A\/ i Ig/z ¥
¢ = © ¢ .
V- 4er —lee s+ s L
Ve a7 - L(a) + ¢
= Mg - 4 + L

Calculus 91579, 2015

ASSESSOR'S
USE ONLY




8

(d) Inthe town of Clarkeville, the rate at which the population, P, of the town changes at any
instant is proportional to the population of the town at that instant.

(i)  Write a differential equation which models this situation.

4
o mP

(11) At the start of 200@ population of the town was 12 000.
At the start of 2010, the population of the town was 16 000.
Solve the differential equation in (i) to find the population the town will have at the start
of 2025.

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

I P = bLF + ¢
-
[ = = = et s e = A
f‘___ A_L;L/'
,4 > | 2000
F:: (20 0© cb'l'
=13
W Fzio F"’_ 120 20T o © = |lbeoo
-~ kb = 0 .028270f2072
?.: ")_090 eo-clf?“?#lﬁ;?—l‘

ok~ V> ag
o-c257bs 2072 (25)

r-—. 12;060 e
L = 94L33 .L
‘? = 2 4 633 fe.c.pl(.
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2 f[an k1T, e
y 2 An [a-1] =4

b [ K-1] = 2
h- §-38 qQoreeqq

> X

() The graphs of y= _-2—1 and y = x are shown on the axes below.
=

\

The shaded region has an area of 4 units squared.

Find the value of k.
You must use calculus and give the results of any integration needed to solve this problem.
2 or
")L—-—-:-""_f_i_ y SRRl B = L N =k =2 T
=
% |2 J f 2 5 -z 9
= =
2
o = O.¢ = .5

(2 % ) - (2402 -4) = 4
2 In k - 2k =  |-3Fi8 7434
| S ) o . 3 9314 72160 &
4 b = O-&?D;zh: 4 h
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QUESTION THREE o T g @ Lt i Te %R ASSESSOR'S
(2) Find [((x+4) +8¢*)dx.

J = —%1‘_;+4:~L+{Lu + de

) i

(b) The graph of the function y = f(x) below is symmetrical about the y-axis.

The areas of the shaded regions are given.

0.9
-2.5 25

Find | f(x)dx.

O.q + ©:3 +©:3+ 04 + 0.4 + O
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Find an expression in terms of k for the area bounded by the function y = sinkx

. 4
and the x-axis, between x=0 and x=—. N

i
— g
R 0

» X
I
k

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

LS«

5,% Sin k% dx

[2]

—" /0'/!1

]: "—[CDS kx
1z

=5
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The graphs of f(x) = —x? + 2 and g (x) = x> — x? — kx + 2 are shown below.

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

il

~

Show that these two regions have the same area.

You must use calculus and give the results of any integration needed to solve this problem.
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An object starts from rest.

; L. 2 r
The object’s acceleration is given by the formula a = B(ek’) a= 13 ( e )
where a is the acceleration of the object in m s B

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

1 (2v0k+B)
[2—If ———
2k B

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

T A s
v:zz/f- 425 5d s g

7
/| |
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