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1. Use the binomial theorem to expand

( )8 3
8

3

23 − <x x

 in ascending powers of x, up to and including the term in x3, fully simplifying each term.
(5)
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Question 1 continued
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(Total for Question 1 is 5 marks)
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2. (a) Express 1

2 3 3 2( )( )x x+ +
 in partial fractions.

(3)

 (b) Hence find, in the form y = f (x), the general solution of the differential equation

( )( ) ,2 3 3 2 5 0 0x x y
x

y x y+ + = > >d

d (5)
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Question 2 continued
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(Total for Question 2 is 8 marks)
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3. Using the substitution u = 1 + tan x, find the exact value of 

3

2

0

1
d

cos sin cos

π

x
x x x+∫

(6)
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Question 3 continued
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(Total for Question 3 is 6 marks)
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4.

x cm
3x cm

Figure 1

 Figure 1 shows a right triangular prism.  The cross-section is an equilateral triangle with 
side x cm and the length of the prism is 3x cm, with x � 2

 Given that the cross-sectional area of the prism is changing at a rate of (2 – x) cm2 s–1

 (a) find, in terms of x, an expression for 
d
d
x
t (4)

 (b) find the rate of decrease of the volume of the prism when x = 2.05
(4)
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Question 4 continued
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(Total for Question 4 is 8 marks)
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5. 

xO

y

R R

3

C

 Figure 2 Figure 3

 Figure 2 shows the design for a logo of a fishing club.  The design is made up of a shaded 
region R inside a circle of radius 3

 The region R is the area between the x-axis and the curve C shown in Figure 3.

 The curve C is defined by the parametric equations 

2
4sin 3sin3 0

3

πx t y t t= = ! !

 (a) Prove that 

sin sin sin3 3 4
3t t t≡ −

(3)

 (b) Using algebraic integration find, to 3 significant figures, the percentage of the circle 
that is shaded as part of the logo.

(8)
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Question 5 continued
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Question 5 continued
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Question 5 continued
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(Total for Question 5 is 11 marks)
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6. Relative to a fixed origin O, the points A and B have position vectors  OA
o

 = 
9

5

12















 and  OB
o
� �

13

3

4

−














 respectively.

 The line l1 has equation

r = OA
o

 + Ȝ
2

1

3















 and the line l2 has equation

r = OB
o

 + ȝ
10

5

1

−














 where Ȝ and ȝ are scalar parameters.

 (a) Show that l1 and l2 intersect at a point X, and find the coordinates of X.
(6)

 (b) Find the coordinates of the point P such that XAPB is a parallelogram.
(2)

 (c) Show that XAPB is a rhombus.
(2)

 (d) Prove by contradiction that XAPB is not a square.
(3)
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Question 6 continued
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Question 6 continued
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s forit tobe a rhombus XAand IB mustbethesamemagnitude

parton
t.in 1j ij i j

FormulaforMagnitudeof a vector
letAT

AB at b tc

I I 62329 516
151 1104151 71 To MI

Hencethesides are equal and it is a rhombus

dl MakeanAssumption
Assumeit's asquarehencethesides wewantourassumptiontobetheopposite
are perpendicular ofwhatwearetryingtoprove

MI IntheProofwearetryingtocontradict
theassumption

UseDotProducttoshowthat x'̅tandxB̅ areperpendicular
Formula for dotproduct
9 adtbe f

60 15 9 54

Sincedotproduct 0 the sidesarenotperpendicularThisis acontradiction
hence APB is not a square Al

www.mymathscloud.com



17

*S64616A01724* Turn over     

 
D

O
 N

O
T W

RITE IN
 TH

IS A
REA

 
D

O
 N

O
T W

RITE IN
 TH

IS A
REA

 
D

O
 N

O
T W

RITE IN
 TH

IS A
REA

 
D

O
 N

O
T 

W
RI

TE
 IN

 T
H

IS
 A

RE
A

 
D

O
 N

O
T 

W
RI

TE
 IN

 T
H

IS
 A

RE
A

 
D

O
 N

O
T 

W
RI

TE
 IN

 T
H

IS
 A

RE
A

Leave 
blank

Question 6 continued
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(Total for Question 6 is 13 marks)
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7. (a) Use integration by parts to show that 

e d
e2
2

2
2 2

4

x
x

x x x x ccos
(sin cos )= + +∫

  where c is an arbitrary constant.
(5)

y

xO

R

Figure 4

 Figure 4 shows a sketch of part of the curve with equation y = f (x) where 

f (x) = excosx

 The finite region R, shown shaded in Figure 4, is bounded by the curve, the 
positive y-axis and the positive x-axis.

 The region R is rotated through 2ʌ radians about the x-axis to form a solid of revolution. 

 (b) Using the result from part (a), find the exact volume of the solid formed.
(6)

___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________

www.mymathscloud.com



19

*S64616A01924* Turn over     

 
D

O
 N

O
T W

RITE IN
 TH

IS A
REA

 
D

O
 N

O
T W

RITE IN
 TH

IS A
REA

 
D

O
 N

O
T W

RITE IN
 TH

IS A
REA

 
D

O
 N

O
T 

W
RI

TE
 IN

 T
H

IS
 A

RE
A

 
D

O
 N

O
T 

W
RI

TE
 IN

 T
H

IS
 A

RE
A

 
D

O
 N

O
T 

W
RI

TE
 IN

 T
H

IS
 A

RE
A

Leave 
blank

Question 7 continued
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lal IntegrationbyParts
Suv'dx uv fu'udx

e cos2xdx

u e Fx u ze
v sinks v cos2x

Ie sinax e sink
part agan

L Ei
1e sinzx e cos2x f e 10s2xdx MIAI

ReintroduceourinitialIntegral
ontheLHSanduseit e cos2xdx 1e sinax e los2x fe cos2xdx
togetridoftheinfinite
ByParts 2 e cos2xdx 1e sinax e los2x My

fe cost dx Ie sinzxate cosaxdivideboth
sidesby2

fe coszxdx fexlsinaxtcoszxhynce.sn
own
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Question 7 continued
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Ibl FormulaforVolumeofRevolutionaroundthe x axis
V Tify dx

where a andb arethepointsonthe xaxisboundingthearea

Gettheupperlimit
o e cost

substitutein
V n flexcos dx B1

M e 101 dx

few it ae tormiacoi i iiian
MI

I 92 cos2 7 dx

In e cos2x e dx takeout andexpand

lie ax.tl eieg tiinYattheintearar
1 Le sinax cost2 11
T e sinax cos2x MIA

e 2 sinax cos2x factor out Ie
Ie catsintition Ie cats logo's

substitute
inlimits

Ie 3,1
Volume e 3 At
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Question 7 continued
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(Total for Question 7 is 11 marks)
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8. The curve C has equation 

11ex–2y + 5xy2 = 1 + 5x2

 The point P(2,1) lies on C.

 (a) Show that at P, d
d

y
x

= −2
(5)

 (b) Find the exact coordinates of the points where the normal to C at P crosses the 
curve C again.

(8)
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Implicitdifferentiation

unendisterentiatinas.mg YE aieiueaawn uviu
chainrulemulti it 2141 542 5 12411 10

thederivativeofthe
bracket

1711 29 ex29 5y loxy1 10x

substitute P 211 andsolvefor1
11 1 21 e 5111 10111111 7012

111 22141 5 2014 20

16 221 201 20

21 4 isolate1 ononeside
i 11 2 Haery hown
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Question 8 continued
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bWeare given 1 2 at Pwhichisthegradientofthetangent

Get the gradientof thenormal
m normal hangent minorm M E

m

m 112,11
241

21 At

substitute thisback intothegiveninitialequationtogetthe
pointsofintersectEy25 slyly 1 51291 MI

an 1 410 dividebothsidesby10

Factorize it'seasy
single 11192 y 11 0 MI

weknow y1 is a
factorfromgivenpoint y 7 V1 11111

mP12 e beingoncunec
andthenormal y 1155

Usethisand x 2y togetcompletecoordinates
Thecurvesmeetagainat
1 55 If and 1 55 1T ATA
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Question 8 continued
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TOTAL FOR PAPER IS 75 MARKS

Q8

(Total for Question 8 is 13 marks)
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