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1. (a) Find the first 4 terms of the binomial expansion, in ascending powers of x, of
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  giving each term in simplest form.
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 Given that
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 (b) write down the value of n.
(1)

 (c) Hence, or otherwise, find the first 3 terms of the binomial expansion, in ascending 
powers of x, of
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  giving each term in simplest form.
(3)
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Question 1 continued
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Question 1 continued
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Question 1 continued
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2. 

O

P

y

C

x

Figure 1

 Figure 1 shows a sketch of part of the curve C with equation

2x – 4xy + y2 = 13        y  0

 The point P lies on C and has x coordinate 2

 (a) Find the y coordinate of P.
(2)

 (b) Find d
d
y
x

 in terms of x and y.

(5)

 The tangent to C at P crosses the x-axis at the point Q.

 (c) Find the x coordinate of Q, giving your answer in the form  
a b
c d
ln

ln

2

2

+
+

  where a, b, c 
and d are integers to be found.

(3)
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Question 2 continued

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

1hweareaskedto different

axy y 13
12 1 2 Unx BI

2 lnx 4y 491 2411 0 MIAI

1441
49 4 14

2xux 4y 4 41 zyday collect all ononeside

2Ynx 4y 14 24194

219544 Man

111WegotPoint P in cal P 2 91
Get the gradientof tangent at Pbysubstitutinginto

iii iii
412,636 gradient m

Use y y mix x togettheequationofthe tangent

y 9 9,2036 1 21 MI

At Q atthe x axis4 0 0 9 9 36 1 21

Rearrange to get x
9 9 36 1 21

412936 x 2

attdM1x2nT.i 24,1 Rewrite2as afruitionwith
242 18 inthedenominator

AT x coordinate intherightform

www.mymathscloud.com



*P74329A0832*

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

8

  

Question 2 continued
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Question 2 continued
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3.      f ( )x x
x x

x! "
"# $ "# $
8 5

2 1 4 3
1>

 (a) Express f (x) in partial fractions.
(3)

 (b) Hence find  f d( )x x∫
(3)

 (c) Use the answer to part (b) to find the value of k for which

f d( ) lnx x
k

k

!" 1

2
20

3

(5)
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Question 3 continued
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Question 3 continued
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Question 3 continued
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4. Relative to a fixed origin O, 
• the point A has position vector  4i + 8j + k
• the point B has position vector  5i + 6j + 3k
• the point P has position vector  2i – 2j + k

 The straight line l passes through A and B.

 (a) Find a vector equation for l.
(2)

 The point C lies on l so that PC is perpendicular to l.

 (b) Find the coordinates of C.
(4)

 The point P′ is the reflection of P in the line l.

 (c) Find the coordinates of P′
(2)

 (d) Hence find  |PP ′
→| , giving your answer as a simplified surd.

(2)
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Question 4 continued
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5. (i) Find

x xx2
e d∫

(4)

 (ii) Use the substitution  u = 1 3− x   to show that 

27

1 3
2 1 3

1

2
x
x
x x Ax B k

!
" ! ! # #$ d ( ) ( )

  where A and B are integers to be found and k is an arbitrary constant.
(6)
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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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6.    In this question you must show all stages of your working.

    Solutions relying entirely on calculator technology are not acceptable.

 The temperature, θ °C, of a car engine, t minutes after the engine is turned off, is 
modelled by the differential equation

d

d

! !
t

k" # #$ %15 2

 where k is a constant.

 Given that the temperature of the car engine 
• is 85 °C at the instant the engine is turned off 
• is 40 °C exactly 10 minutes after the engine is turned off

 (a) solve the differential equation to show that, according to the model

! " #
#

at b
ct d

  where a, b, c and d are integers to be found.
(7)

 (b) Hence find, according to the model, the time taken for the temperature of the car 
engine to reach 20 °C. Give your answer to the nearest minute.

(2)
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at k 0 1512

go.is do K at separatevariables

Multiplyboth co155do k dt Integrate

sidesby
v.ge gj kt c MIA

Wearegiventhatat 0,085
1851551 c

I c valueofc
MI

Alsothat t 10 0 40
40151 k 101 to

1 10k to

MI 43,10 valueofk
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Question 6 continued
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Question 6 continued
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Question 6 continued
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7.  Use proof by contradiction to prove that 7  is irrational.

 (You may assume that if k is an integer and k2 is a multiple of 7 then k is a multiple of 7)
(4)
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MakeanAssumption
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wewantourassumptiontobetheoppositeofwhat
wearetryingtoprove
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F where a andbhaveno commonfactor

7 912 7b a

Hence a is amultipleof 7 and a isalso a multipleof7 Al

a can hencebewritten as a tk

an
b 7K MI

Hence h is amultipleof 7 and b isalso a multipleof 7

Soboth a andb aremultiplesof 7 whichcontradictsthefactthat aandb haveno
factors in commonHence it is provenbycontradiction that it is irrational
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Question 7 continued
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8. 
y

x

R

C

P

l

QO

Figure 2

 Figure 2 shows a sketch of part of the curve C with parametric equations

x t
t

y t
t

t! " ! #1 1
0 7> .

 The curve C intersects the x-axis at the point Q.

 (a) Find the x coordinate of Q.
(1)

 The line l is the normal to C at the point P as shown in Figure 2.

 Given that t = 2 at P

 (b) write down the coordinates of P
(1)

 (c) Using calculus, show that an equation of l is

3x + 5y = 15
(3)

 The region, R, shown shaded in Figure 2 is bounded by the curve C, the line l and the 
x-axis.

 (d) Using algebraic integration, find the exact volume of the solid of revolution formed 
when the region R is rotated through 2π radians about the x-axis.

 (7)
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Question 8 continued
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Question 8 continued
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(Total for Question 8 is 12 marks)
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