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1.  In this question you must show all stages of your working.
Solutions relying entirely on calculator technology are not acceptable.

 Find

6

0

cos3 d

π

x xx!
 giving your answer in simplest form.

(5)
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Fxcos3xdx multiplication useByParts

IntegrationbyPartsv x v 1

fvidx vufuvidxuE.sesetSdaEiieaiInmthederivativeofthebracket
substituteinto the formulaforByPart

xcos3xdx x sin3x sin3x Idx MI

xsin3x sin3xdx

xsin3x cos3x fsinkxdx coskxtc

cos3xdx xsin3x 1910531 dMIAl

8sin13.11 10113 Gindi cool mi
I Fosin 011 1

y
cos3xdx 7g At
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Question 1 continued
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(Total for Question 1 is 5 marks)
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2. With respect to a fixed origin, O, the point A has position vector

OA
→

 = 
7

2

5!

"

#

$
$
$

%

&

'
'
'

 Given that

AB
→

 = 
!"

#

$
$
$

%

&

'
'
'

2

4

3

 (a) find the coordinates of the point B.
(2)

 The point C has position vector

OC
→

 = 
a
5

1!

"

#

$
$
$

%

&

'
'
'

 where a is a constant.

 Given that OC
→

 is perpendicular to BC
→

 (b) find the possible values of a.
(4)
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a weknow that AB OB OT WearegivenbothOfandAB
substitute toget AT OT OT

o 1
05 MI

OB E 15 6 21
a
loordinatesofB
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Question 2 continued
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(Total for Question 2 is 6 marks)

IalUsethegiven and the
Wegot

in cal toget BT

t 1
Bi 194

We are giventhat and BI are perpendicular dotproduct 0
Use this fact toget the possiblevaluesof a
Formula fordot Product

ad be of
9 0 M

o

0 9259 6 Quadratic Equation
solvethe Quadratic

az.sug cadtillath 0 dam

i Possiblevaluesof a 1 6 At
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3. The curve C is defined by the equation

8 3 2 9
3 2x y xy! " #

 Find an equation of the normal to C at the point (2, 5), giving your answer in the 
form  ax + by + c = 0, where a, b and c are integers.

(7)
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implicit

Weneed to differentiate to get thegradientofthe tangent tothe cure
at point 12,51

8 3 3,125mg glication ShinhwaImplicitdifferentiation
whendifferentiatingymultiplybyday uv uv U'v

miami 3.8 23.2491 29 2 14

1AT 24 2 by 24 2x 0

SubstitutethePoint 2 51 intothe differentiatedequation
24121 61519 215 21211 0

solve for9 24.4 3091 10 49 0

106 269

1 5,33 gradientoftangent

The Normal isperpendicular to the tangent
Minormal

metangent

Hence minormall

m
s
x 2 y

given

foundabove 4 5 13 x 21 my

534 265 13 26

13 534 297 On EquationofNormal
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Question 3 continued
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(Total for Question 3 is 7 marks)
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4. 
R

5 cm

O
θ

Q

P

Figure 1

 Figure 1 shows a sketch of a segment PQRP of a circle with centre O and radius 5 cm.

 Given that

• angle POR is θ radians

• θ is increasing, from 0 to π, at a constant rate of 0.1 radians per second

• the area of the segment PQRP is A cm2

 (a) show that

! "d

1 cos

d

θA K
θ
# $

  where K is a constant to be found.
(2)

 (b) Find, in cm2 s–1, the rate of increase of the area of the segment when  
3

πθ !
(4)
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_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________
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al
Formula.IE IsitoraSihmeretfis i9dtinvad

Hencehere A 1512 10 sing

A 2 10 sin01

Differentiate togetoff
off cost MIAI sinx cost

henceshown K E
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Question 4 continued
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(Total for Question 4 is 6 marks)

bWe are given that off 0.1 increasingconstantrateof0.1 rads
BI

RateofincreaseoftheAreasofthe segment ft
Weneedtoget 11 from off andeat whichwefoundaboveweregiven

If off
the 10scancel out

Piveninquestion
2 1 1055 0.1 MI

E E to
2
0 58

off fam's Al
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5. 

t = a1 t = b

R

x

y

O

Figure 2

 Figure 2 shows a sketch of the curve defined by the parametric equations

x t t y
t t

a t b! " !
#

2
2

2

3( )
 

 where a and b are constants.

 The ends of the curve lie on the line with equation  y = 1

 (a) Find the value of a and the value of b
(2)

 The region R, shown shaded in Figure 2, is bounded by the curve and the line with 
equation  y = 1

 (b) Show that the area of region R is given by

M k t
t t

t
a

b

! "
!# 1

3( )
d

  where M and k are constants to be found.
(5)

 (c) (i) Write 
t

t t
!
"
1

3( )
 in partial fractions.

  (ii) Use algebraic integration to find the exact area of R, giving your answer in 
simplest form.

(6)

www.mymathscloud.com
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Question 5 continued
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IatPoints aandboccurwhen y 7 usetheparamethequationforytoget t
4 43 1

1
t t

o.es t.itatia
t 1 2 a 1 b 2 Al

ibly 1 1 2

R
2 Togetthe area R weneedto subtrait area

A A from the squareformedbyty ta a

a 3 g
and xp

Xawhen t 1 Xa 11142111 3

teaoeineinside Sunits

GetAusingParametricIntegration
Wealreadygot a 1 b 2
Differentiatetoget i

qq.it
SubstituteintotheFormulaforparametric ParametricIntegration

area Itist 12 21,91 area

a'ydatdta.fiat

Hence

area i it Hat man
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Question 5 continued
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Question 5 continued
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(Total for Question 5 is 13 marks)
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6. With respect to a fixed origin O, the line l1 is given by the equation

r = i + 2j + 5k + λ(8i – j + 4k)

 where λ is a scalar parameter.

 The point A lies on l1

 Given that  OA
→ 

= 5 10

 (a) show that at A the parameter λ satisfies

81λ2 + 52λ – 220 = 0
(3)

 Hence

 (b) (i) show that one possible position vector for A is  –15i + 4j – 3k

  (ii) find the other possible position vector for A.
(3)

 The line l2 is parallel to l1 and passes through O.

 Given that

• OA
→

 = –15i + 4j – 3k

• point B lies on l2 where  OB
→ 

= 4 10

 (c) find the area of triangle OAB, giving your answer to one decimal place.
(4)
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Question 6 continued
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7. The current, x amps, at time t seconds after a switch is closed in a particular electric 
circuit is modelled by the equation

d

d

x
t

k x! " 3

 where k is a constant.

 Initially there is zero current in the circuit.

 (a) Solve the differential equation to find an equation, in terms of k, for the current in 
the circuit at time t seconds.

  Give your answer in the form  x = f(t).
(6)

 Given that in the long term the current in the circuit approaches 7 amps,

 (b) find the value of k.
(2)

 (c) Hence find the time in seconds it takes for the current to reach 5 amps, giving your 
answer to 2 significant figures.

(3)
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Question 7 continued
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Question 7 continued
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Question 7 continued
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8.  f(x) = ( )8 3 0
8

3

4

3! " "x x

 (a) Show that the binomial expansion of f(x) in ascending powers of x up to and 
including the term in x3 is

A x x Bx! " " "8
2

2

3
...

  where A and B are constants to be found.
(4)

 (b) Use proof by contradiction to prove that the curve with equation

y x x! " #8 8
15

2

2

  does not intersect the curve with equation

 
y A x x Bx x x! " # # $ $ $ $8

2
0

8

3
0

8

3

2

3

  where A and B are the constants found in part (a).

(Solutions relying on calculator technology are not acceptable.)
(4)
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Question 8 continued
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Question 8 continued
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Question 8 continued
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9.

R

3

C

x

y

O 1

3

Figure 3

 The curve C, shown in Figure 3, has equation

y
x x
x!

" # $
% 1
4

1 arctan

 The region R, shown shaded in Figure 3, is bounded by C, the line with equation x = 3, 

the x-axis and the line with equation  x = 
1

3

 The region R is rotated through 360° about the x-axis to form a solid.

 Using the substitution  tan u = x

 (a) show that the volume V of the solid formed is given by

k
u

u
a

b
1

2
d∫

  where k, a and b are constants to be found.
(6)

 (b) Hence, using algebraic integration, find the value of V in simplest form.
(3)
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Question 9 continued
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(Total for Question 9 is 9 marks)

TOTAL FOR PAPER IS 75 MARKS
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