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QUESTION ONE

(a) Find J‘(\/;-l—ﬁcost%lx.
JG? +6cos2)dx g

‘/% <% +3s0m2x +¢//

2

dy 2
(b) Solve the differential equation Ey =—, given that whenx =1, y =3.
x %

d er
(c) If Ex)i = 4_y and y =4 when x = 0, find the value of y when x = 2//
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: . 5 .
(d)  Use integration to find the area enclosed between the curve y = *~ > and the lines y=0, L)
x=2andx=5. Sk

The area is shown shaded in the diagram below.

L
=

Show your working.

£ Yoy must use calculus and give the results of any integration needed to solve this problem.
2 P&

f E&t3)-@) mdx /
Z X3

5

[6x -4, [x+3|]

Lo |
[

(5(D- 126 | 5+3(> - (6@ <120 | 22 ()
- Cfe%cml///

/
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(e)

Consider the curve defined by the function y = f(x), bounded by x = @ 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 = njj(f(x)) dx
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The graph below shows the function y = cosx, between x=0 and x = g, rotated around the
X-axis.

i

b 2
7 J (€6
qa

Find the volume created by this rotation.

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

V= 'ZT‘/‘I?' (cos=)*

[ cosx [P
250X

7 ws@N = (cosls)

25in GID / 250 (0) /

il |
- 0.7071//

//
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QUESTION TWO

: -2
o maffp-le I

W i, ¥

fif

3x+_§_>§})+c//

/I

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

Trapezium Rule.

x 1 1.25 1.5 1.75 2 2.25 2.5
Jx) 0.3 0.7 1.65 1.9 235 1.7 1.1
28 (034 L 4 +2(0.7 1,65 ¢.94235+(7)
2 /]
=( [, 8393)/

]l
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7
(¢) 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 _ 50¢% —80v

= for 0<¢<20
dr 5\t

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 problem.
2 4
A= Lot* _ got*

S St
V= lot*— (§//
Al

I\
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(d)

8

In the town of Clarkeville, the rate at which the population, £, 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.

[

(ii) At the start of 2000, the 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 yse calculus and give the results of any integration needed to solve this
problem.
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(e) The graphs of y= il 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 agd give the results of any integration needed to solve this problem.

2 =x [/ Z(>-)""
cox: v, .

i il o s TS

iz x"«u”-\ C— SC—

x=x-2=0// (Wl

Gc—LXx D= (k=D ") = [~ - )"")

%l o0 km‘“* oy

/CK+D #(=c

C—K+b — .

) -lr+l =<):‘-

W= K//
/A
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QUESTION THREE

(a) Find [((x+4)"+8¢*)dx.

(’X-'H")a{- g‘e “x 4C

3 & .
3 -
= Gratd +2%7 4{/5/
3

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

The areas of the shaded regions are given.

¥y

0.9

. U Q/ W > X
2.5 2.5
Find | f(x)dx.//
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(¢) Find an expression in terms of & for the area bounded by the function y = sinkx

; B
and the x-axis, between x =0 and x= E

3=

“ > X
2
k

v

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

Kr sin Kz dz

)

[ —(0SKx ]K

K

(~cos K@—de— (—cos k (0 )/
K A

S Al
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(d) 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. 9 (():z *5-— Iq'- k2
~k*2
_z‘+z,=~. ZB X2 y
~ = +2 p— c )
23ttt xs2 -2 >0 &
3 K=2
2’ =R =0

x (x*-K)=0

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.

As [ PxPlixs2 dz

- o [t i J.@

T ¢z
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13
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 7 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

tziln(wj
2%\ B

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

Write the question number(s) if applicable.
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QUESTION ONE

() Find [(Vix+6cos2x)dr.
Jo* +6cos2x

Y= tsindor 4C L
VZ

dy 2
(b) Solve the differential equation ay =—, given that whenx =1, y = 3.
X 3

2,25 135 -~ o
e S
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(d) Use integration to find the area enclosed between the curve y= -
x=2andx=>5.

The area is shown shaded in the diagram below.

W
L

Show your working.

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

g P
j%ﬂ =ity

-3 ]
3 and the lines y =0,

'Ex@ .'1"+3ZJ:‘§L

(25 ~3109) = (10-3145)= 13-~
pZd
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Conside;_r the curve defined by the function y = f(x), bounded by x = a and x = b.

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

el
[l

The volume created by this rotation is given by the formula

2

Volume = :rcf:( f(x)) dx
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The graph below shows the function y =cosx, between x=0and x = 5 rotated around the " ony

X-axis.

Find the volume created by this rotation. o
You must use calculus and give the results of any integration needed to solve this proby é{)

Calculus 91579, 2015



QUESTION TWO

(2)

(b)

FindJl(S—%)dx.
ij)“—"ﬂ(*ff;”f' +( Sé‘_g__x_z}/x /
=2 % 4C %}/

25
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 | 1.75 2 225 | 25
fx | 03 | 07 | 165 | 19 | 235 | 1.7 | 1.1

h=0-25

S px[ 034115200 7+ 1-65+-942 35472225 £
i
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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

2—
dv _ 50¢ 80Vt for 0<¢<20
dr 54t

where v is the velocity of the object in m 57!
and ¢ is the time in seconds after the object starts to accelerate.

If the original velocity of the object was 6 m s71, 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.

o= (5or-207) Gy

—
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(d)

In the town of Clarkeville, the rate at which the population, P, of the town changes at any

8

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

(@)

(ii)

Write a differential equation which models this situation.

iy

¢ b 3l ¢

ﬁ/P 74

At the start of 2000, the 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.

= kit

hf =Kt +(C

P=A+( when 420 P=12000

i »"Z'DOOOQ'HL when 1210 P=16000

[6000=17000¢°

_ K=0-0233

P = nooosd ™

when 4225 P=2L63l ~
//
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The graphs of y= —2—1 and y = x are shown on the axes below.
x—

y

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 prciley
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QUESTION THREE

(2) Find [((x+4)" +8e*)dx. e
s ¢+
4= E 124 7

7

(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

oo/ e
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(c) Find an expression in terms of & for the area bounded by the function y = sinkx

: T
and the x-axis, between x=0 and x= ;

< > X
kL
k

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

T
f,jsf‘nhc 2

[.. (95 E_xj -
/|

|
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(d) The graphs of f(x) =—x2 + 2 and g(x) = x> — x> — kx + 2 are shown below.

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.

2 % At
{1235 42 1( gl(ﬁf)-‘-% =% ~ef-ddo 44

x5 , S
EINS
<~
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(e) 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 7 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 (2vok+3)
t=—In| 202
2k B

/@) use\alculus and give the results of any integration needed to solve this problem.
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Extra paper if required.

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