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  

1.  f(x) = ax3 + 3x2 – 8x + 2 where a is a constant

 Given that when f(x) is divided by (x – 2) the remainder is 3, find the value of a.
(3)
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Topic Factor and remainder theorem

Background info
The factor theorem is a special case
of the remainder theorem
The factor theorem is just a remainder
of zero hence we can apply the same
method and set our answer equal to 3
instead of Zero

ft a divided by bee ta gives
remainder f Iga Take note of

the opposite sign

step 1 set what you're dividing by equal too
21 2 0
DC 2

step 2 plug the value found into the function

2 a 2 3 31212 8121 2

f 127 8 at 12 16 2

f 2 89 2

step 3 Lonly do this if solving for an
unknown

set equal to the remainder
89 2 3 a 5g89 5
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Question 1 continued
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(Total for Question 1 is 3 marks)
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  

2. Find the coefficient of the term in x7 of the binomial expansion of

3

8
4

12

!"
#$

%
&'

x

 giving your answer in simplest form.
(3)
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Topic Binomial expansion

iatbinu.in tntoboiin mani.ib8ntiann itttjn.t.y
Here we have 3 tax

We only want t term so we don't
need to find the entire expansion
Each term looks like 12C

3
2 144

Way l Inspection
12C
3

2 44
We want these to have a
power of 7 hence

1207 3
12 714347

12 a

g 421

simplify usingindices rule tax n and
792 33438 16,38427

96 2883C

coefficient 96,288
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Question 2 continued

_____________________________________________________________________________________
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 (Total for Question 2 is 3 marks)

Way 2 use algebra call the power r
and solve for it

or 3 let

s her 3g rig r far

we want these to have a
power of 7 hence t 7

replace r with value found

1207 3
12 7141 d

792 33438 116,384 27

96 228 717

coefficient 96,288
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  

3. The circle C

• has centre A(3, 5)

• passes through the point B(8, – 7)

 (a) Find an equation for C.
(3)

 The points M and N lie on C such that MN is a chord of C.

 Given that MN

• lies above the x-axis

• is parallel to the x-axis

• has length 4 22

 (b) find an equation for the line passing through points M and N.
(3)

_____________________________________________________________________________________

_____________________________________________________________________________________
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topic circles

a

Equation of a circle

Js q t ly b
2 r 2

centre s i g bl and radius t

ISimitiatistitar
r g 312 t 1 7 57213,51

V52 t t 127
r

r 13

it
e 3 2 t 14 5

2 132
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Question 3 continued

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________
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_____________________________________________________________________________________
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_____________________________________________________________________________________
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_____________________________________________________________________________________
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_____________________________________________________________________________________
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 (Total for Question 3 is 6 marks)

b
above the x

Moo 4522 N axis

13 13

i 13,51 must be
parallel to this line

098 7

Let's
conggatuate agg the triangle

EigenLehman tenisarfightinghambtet

us
h

13
Pythagorasto find h

0013 5

Pythagoras h't 1252212 132
h 169 88
h 9

use symmetry now
4 coordinate 5 9 14

g hence 4 5 9

13,5
4 14
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  

4. (a) Sketch the curve with equation

y = a– x + 4

  where a is a constant and a > 1

  On your sketch show

• the coordinates of the point of intersection of the curve with the y-axis

• the equation of the asymptote to the curve.
(3)

x – 4 –1.5 1 3.5 6 8.5

y 13 6.280 4.577 4.146 4.037 4.009

 The table above shows corresponding values of x and y for  y
x

! "
#
3 4

1

2

 The values of y are given to four significant figures, as appropriate.

 Using the trapezium rule with all the values of y in the table,

 (b) find an approximate value for

3 4

1

2

4

8 5

!

!

"
#

$
%%

&

'
(() x

x
.

d

  giving your answer to two significant figures.
(3)

 (c) Using the answer to part (b), find an approximate value for

  (i) 3

1

2

4

8 5 !

!

"

#
$
$

%

&
'
'(

x
x

.

d

  (ii) 3 4 3 4

1

2

4

8 5 1

2

8 5

4!

! !
"

#

$
%%

&

'
(( " "

#

$
%%

&

'
(() )

x x
x x

.

.

d d

(3)

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

Topic Exponential graphs a trapezium rule

Yo 4 42 47 44 45

a
y a 4

We need to find the important
features of this graph which
are a intercept y intercept and
the y asymptote
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Question 4 continued

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

se intercept y interceptlet a O let y O

4 a 0 4 s a t t t

4 5 3 a a

g
ie s 3

10 5 no solution since
can't log a negative
number hence no

4 asymptote y intercept
y a is

it is the
number
we t or
from

the
exponential

why a can never
be o since a to
It is always a
positive number

An exponential graph has the shapelike or C ou r or 7
We know that we cross the y intercept
at 10,5 and cannot touch the

asymptote y'ta o means graph looks like J or C

y 90 f 4

reflectionin y axis

y g
more advanced reasoning
as a 72 e largesetar O

hence y 14
o as set wie large 3

hence yds
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  

Question 4 continued

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

b
trapezium rule formula

by da he yo 2141 42 43 4 at tynaltyn
a tastywife're

h numbbioe strips
Note number of strips number of coords I

Here we get
8
5504113

216.280 4.577 4.14674 037174.009

to find this
the table gives G x coordinates
hence 5 strips s

68 86125 89

C
from b we found 8.5 3 4 de 89

it 8.53 te d 7 s

missing4

We can see there is no 4 in the
integral hence we need to find

18 a doc and take it away
y
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Question 4 continued

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

(Total for Question 4 is 9 marks)

S 4 doc ex 5 418.5 41 4

50

18.53
12 69 50 19

e

ii
8

3 t t 4 doe 13 4 de
4 EaII.de nis notIII s

Notice how the areas are the same

Note This is the reason part a wanted
us to draw a graph

69 69

138
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  

5. (i) Find the value of

6 0 25

1

! " #
$

%

& .

r

r

(3)

 (ii) A sequence u1, u2, u3,... is defined by

u

u u
u

nn
n

n

1

1

3

3

2

!

! "
"

#$ 

  (a) Show that this sequence is periodic.
(2)

  (b) State the order of this sequence.
(1)

  (c) Hence find

un
n!
"
1

70

(2)

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

Topic Geometric recursive sequences

so

tend

starting valve

starting point

repeats every certain

how often Iffy of terms

i É 610 251
t s t

EE imaging
start the sequence at r

and sum the terms all the way to

hint sum to infinity involved geometric
sequence

Let's write out some terms

1 111 610 2514610.25131 610.2514

This is geometric multiply by 0 25
each time
A first term 610 25

0 25r s common ratio sitsattertitusmterm
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Question 5 continued

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

Formula for sum to infinity of a
geometric series
so s

ly where a first term
r common ratio

5 610 25 12.525 2
1 0.25

ii this is a recursive sequence
a Unt s Un 3 Notice how htt is i move

Un 2 than n

Let's find some terms

We are given U 3 as a starting
point
V2 U 3 33 p

s o
Vi 2

us Y 8 3
ve 8 3

bback where
started at
V1 3

Hence we have the sequence
3 O 32 3 0 32
repeat every 3 terms
Vasu hence sequence repeats
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Question 5 continued

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

b the sequence repeats every 3 terms
hence order 3

c É Un Vi t Uz t 03 t t V70

using our results from in
part a we get
3 0 3

t 3 0 3 t

SUM Of 3 terms
3 013g

We have 70 terms How many lots
Of 3 fit in

73 23 remainder 1 since 23 3 69
with I left

23 g
she
net

t
over

106 5
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Question 5 continued
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(Total for Question 5 is 8 marks)



*P74311A01632*

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

16

  

6. (a) Given that

2 3 4 2
1

2
4 4 4

log log logx x x!" # ! $ !" # !

  show that

x3 + 6x2 + x – 4 = 0
(4)

 (b) Given also that –1 is a root of the equation

x3 + 6x2 + x – 4 = 0

  (i) use algebra to find the other two roots of the equation.
(3)

  (ii) Hence solve

2 3 4 2
1

2
4 4 4

log log logx x x!" # ! $ !" # !

(1)

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

Topic logs

a

Goal to get the form number
and use log rule to get rid
of the log in order to solve
for X

2109912 37 10942 109414202 1
Firstly let's get the logs on one
side
2109412 37 10942 10941411 21 21k
needs to be a 1

Log rule formulae

910g b C log Ca
We can bring the power up or down

10991203410992 1099142 21 1
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Question 6 continued

_____________________________________________________________________________________
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_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

Log rule formula
110g cat 110g b log cab
hog a 110g b log cab
two logs added subtracted go to one 109
multiplied divided and vice versa
notice the same base

The must be a t in front of the
logs I use rule if We don't
have this

1099101131 x2 L42 2

Log rule formula
109 ab C a b
We can turn a log into a power get vid
Wet nttestlylauser.tnsiciuievTnean solving

4 s at 37 X
or 2

Now use algebra to re arrange
2 122 t GR t 91 K

É 4 2

21425121 253 t 675 t 97C

825 4 213 t GH't 97C

I 3 t 622 X 4 0
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Question 6 continued

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________
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_____________________________________________________________________________________

_____________________________________________________________________________________
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_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

b t is a root means a I i e sett
is a factor i remainder is o

There are 3 Ways to do this question

way l Polynomial division

way 2 comparing coefficients

way 3 synthetic division



*P74311A01932* Turn over      

19

  

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

Question 6 continued
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_____________________________________________________________________________________
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_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

(Total for Question 6 is 8 marks)
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7. Wheat is grown on a farm.

• In year 1, the farm produced 300 tonnes of wheat.

• In year 12, the farm is predicted to produce 4 000 tonnes of wheat.

 Model A assumes that the amount of wheat produced on the farm will increase by the 
same amount each year.

 (a) Using model A, find the amount of wheat produced on the farm in year 4. 
Give your answer to the nearest 10 tonnes.

(3)

 Model B assumes that the amount of wheat produced on the farm will increase by the 
same percentage each year.

 (b) Using model B, find the amount of wheat produced on the farm in year 2. 
Give your answer to the nearest 10 tonnes.

(3)

 (c) Calculate, according to the two models, the difference between the total amounts of 
wheat predicted to be produced on the farm from year 1 to year 12 inclusive. 
Give your answer to the nearest 10 tonnes.

(3)

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

Topic Linear modelling
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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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(Total for Question 7 is 9 marks)
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8. (i) Use a counter example to show that the following statement is false

“n2 + 3n + 1 is prime for all n ∈ ”
(2)

 (ii) Use algebra to prove by exhaustion that for all n ∈ 

“n2 – 2 is not a multiple of 4”
(4)

_____________________________________________________________________________________
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Topic proof
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Question 8 continued
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(Total for Question 8 is 6 marks)
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9.   In this question you must show detailed reasoning.

  Solutions relying entirely on calculator technology are not acceptable.

 (i) Solve, for 0  x < 360°, the equation

  sin x tan x = 5

  giving your answers to one decimal place.
(6)

 (ii)

O

P

Q

R θ

y

Figure 1

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

y A! "#
$%

&
'(
)sin 2

3

8
2* +

  where A is a constant and θ is measured in radians.

  The points P, Q and R lie on the curve and are shown in Figure 1.

  Given that the y coordinate of P is 7

  (a) state the value of A,
(1)

  (b) find the exact coordinates of Q,
(3)

  (c) find the value of θ at R, giving your answer to 3 significant figures.
(4)

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

topic trig solving a Graphs
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Question 9 continued
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Question 9 continued
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Question 9 continued
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(Total for Question 9 is 14 marks)
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10.   In this question you must show detailed reasoning.

  Solutions relying entirely on calculator technology are not acceptable.

O

P

x

R
l

y

Figure 2

 Figure 2 shows a sketch of the curve with equation

 y x
x

! " #1

2

1458
74

2

3

 x > 0

 The point P is the only stationary point on the curve.

 (a) Use calculus to show that the x coordinate of P is 9
(4)

 The line l passes through the point P and is parallel to the x-axis.

 The region R, shown shaded in Figure 2, is bounded by the curve, the line l and the  
line with equation  x = 4

 (b) Use algebraic integration to find the exact area of R.
(5)
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Topic Integration finding areas
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Question 10 continued
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Question 10 continued
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(Total for Question 10 is 9 marks)

TOTAL FOR PAPER IS 75 MARKS


