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1.  In this question you should show all stages of your working.

Solutions relying on calculator technology are not acceptable.

 Using algebra, solve the inequality

x2 – x > 20

 writing your answer in set notation.
(3)

_____________________________________________________________________________________
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step 1 get o on one side

22 a 20 O

steps solve as an equality
22 X 20 0

x 5 Jett so

2 5 I 4

step 3 solve the inequality
way 1 number line with sign

change test
tt

o
05
TT T

try se s try so O try 2 6
or anynumber

Or any or any
number numberless than between greater than 5

ptig into 4 and 5 plug into
Oc 5 ate Plug into
9

10C 5 Eta
X 5 12 4

5114 1 IO
9 20 10
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Question 1 continued
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
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_____________________________________________________________________________________
_____________________________________________________________________________________
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(Total for Question 1 is 3 marks)

vestion Wanted 0 Which meansGositive so we want se regionwhere have t

e e or a 5

a c y u x 5

Way 2 Graph 12 5 Oeta

1 a

we are solving 101 5 Petal so
o means want where above
axis

e e or sass
Values

a c y u x 5
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2.  In this question you should show all stages of your working.

Solutions relying on calculator technology are not acceptable.

 Given

9

3
81

1

2

x

y

−

+ =

 express y in terms of x, writing your answer in simplest form.
(3)

_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
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Way 1 make all the bases the same

5 2
81

J 33471 34

use indices rule Ka b X ab

133394 3

use indices rule Is soca b

322 2 14 2 34

322 2 4 2 3 4

3 24 4 4 34

We have the same base on each
side so the powers must be
equal
202 y 4 4

4 22 8
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Question 2 continued
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
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_____________________________________________________________________________________
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_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________

(Total for Question 2 is 3 marks)

Way 2 take logs of both sides

1099341 10981

use log rule togas toga loqb
1099

t
10934 2 10981

use log rule 10g ab sclogab
12 1 1099 4 2 1093 10981

10g9 Jc 1099 109314 21093 10981
choose base 3 for all logs

10939 Jc 10939 1093314 210933 109381
22 2 y 2 4

y 22 8
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3. Find

3 4

2

4

3

x
x

x−∫ d

 writing your answer in simplest form.
(4)

_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
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_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
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_____________________________________________________________________________________
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_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________

Way I 33554 de

Get into the best form to integrate
single terms no fractions

33 G d

indices 423 3 de

I in s

g 3 x 22 3 doc

Add I to the power and divide by it

II 2355 t c

3 a 2 t X 2 2

3 a t t c
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Question 3 continued
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________

(Total for Question 3 is 4 marks)

Way 2 329 4 de
2 3

3 9 4 Jc 3 de

witeasJ a x and use
fraction
rules to

multiply
aianadifesporueles to multiply 3 9 a as

I 32g 4K 3 de

a I c s doc

Integrate Add I to the power and
divide by it

3 III t c

3 at t t c
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4. [In this question the unit vectors i and j are due east and due north respectively.]

 A stone slides horizontally across ice.

 Initially the stone is at the point A(–24i – 10j) m relative to a fixed point O.

 After 4 seconds the stone is at the point B(12i + 5j) m relative to the fixed point O.

 The motion of the stone is modelled as that of a particle moving in a straight line at 
constant speed.

 Using the model,

 (a) prove that the stone passes through O,
(2)

 (b) calculate the speed of the stone.
(3)

_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________

a Everything is relative to a fixed point O
so it makes sense to use the origin
58 0 a g 38t
we always do 2nd letter 1st letter

BT o 13 18 F 3
Now compare AT and BJ
AT 2138 hence parallel
The stone is travelling in a
straight line hence must Pass
through O
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Question 4 continued
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________

(Total for Question 4 is 5 marks)

b FB I 31,9 E
IATI V36 t 152 39 1 distance

speed distance 32time

9.75 MS
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5.

O

Q

P(2, 10)

y

x

Figure 1

 Figure 1 shows part of the curve with equation  y = 3x2 – 2

 The point P(2, 10) lies on the curve.

 (a) Find the gradient of the tangent to the curve at P.
(2)

 The point Q with x coordinate 2 + h also lies on the curve.

 (b) Find the gradient of the line PQ, giving your answer in terms of h in simplest form.
(3)

 (c) Explain briefly the relationship between part (b) and the answer to part (a).
(1)

_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________

a Tangent equation y y mix out

step i find slope m by differentiating
and plugging in the point

Gx

given the point 2,10

When x 2 dy 6127 12
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Question 5 continued
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________

(Total for Question 5 is 6 marks)

b P 2,10 012th y

to find y
plug x ath into 4 322 2

4 312 th 2
314 4 hth 2
12 12 ht 3h2 2
3h t 12h 10

Gradient PQ 3 h't 12h t 10 10 3 h't 12h
2 th z h

3 ht 12

c what we have found in b is the differentiation
by first principles formula without
the limit part
let h to

3 ht 12 73107 12 12

The gradient of the chord tends to
the gradient of the tangent to thecurve i e the gradient of the curve
at the point 2 2 is 12
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Question 5 continued
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________

(Total for Question 5 is 6 marks)
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6.  In this question you should show all stages of your working.

Solutions relying on calculator technology are not acceptable.

 (a) Using algebra, find all solutions of the equation

3x3 – 17x2 – 6x = 0
(3)

 (b) Hence find all real solutions of

3(y – 2)6 – 17(y – 2)4 – 6(y – 2)2 = 0
(3)

_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________

3 3 1722 62 0

Facto rise

JCC 322 172 6 0

JC 32 t 1 x 6 so

set each bracket equal to zero
2 0 30C t 1 0 JC 6 0

2 0 JC 3 3 6

b This is closely linked to part a

3 3 1222 62 0

314 2 0 1774 21 4 2
2
0

let se ly 212
so our answers from a become
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Question 6 continued
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________

(Total for Question 6 is 6 marks)

Y 2 2 O 14 272 3,14 2
2 6

Fin
since can't
root a neg
number

4 2 0 y 2 V8

4 2 4 21 VE

y 2,2 VE
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7. A parallelogram PQRS has area 50 cm2

 Given

• PQ has length 14 cm
• QR has length 7 cm
• angle SPQ is obtuse

 find

 (a) the size of angle SPQ, in degrees, to 2 decimal places,
(3)

 (b) the length of the diagonal SQ, in cm, to one decimal place.
(2)

_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________

P 14 Q
To

7

5 14 R

a Area formula 2 tab sine absinx

Area 7 4 sink 50

985in 2 50

sine 5g
as sin q s A

30 6 770
33.709 33.70

T C
Obtuse angle 180 30 6770

149 320
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Question 7 continued
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________

(Total for Question 7 is 5 marks)

b use cosine rule on triangle PSQ
22 72 142 2177114 05 149 32

22 413 565964
x 20 3 CM
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8.  g(x) = (2 + ax)8         where a is a constant

 Given that one of the terms in the binomial expansion of g(x) is 3402x5

 (a) find the value of a.
(4)

 Using this value of a,

 (b) find the constant term in the expansion of

1
1

2
4

8+⎛
⎝⎜

⎞
⎠⎟ +

x
ax( )

(3)
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________

a
912 12 9 18

Need to find the Scs term

we know that each term in the
expansion looks like

8C 127019210

VPthesepowers
add to make 8

these match

59ft ignitamsust have a power of s

Let's use the pattern to fill the rest
in

8cg 2
3

ax
s

5618 a 5 s

448 95 5

44895 3402
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Question 8 continued
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________

(Total for Question 8 is 7 marks)

as 340g
95 2332

a 3
b constant term is the same as saying

no term

12 3218
needs set term from expansion

Needs Jc term from expansion

co term from 8C 2 813210
1 256 61
256

9 term from 8 412 9 3214
70116 8112416
567024

so we have Itf 256 56702 t
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Question 8 continued
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________

(Total for Question 8 is 7 marks)

We only worry about multiplyingthe orange and green terms
separately since the other combinations
won't give the constant term

256 5670

5926
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9. Find the value of the constant k, 0 < k < 9, such that

6
20

9

x
x

k
d =∫

(4)
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________

19 E de

I
a Ge tax

L I
12 VE

1259 12VE

1213 12VE

36 12VE

36 12VE 20

12 VE s 16

E
VE Es

k E
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10. A student is investigating the following statement about natural numbers.

“ n3 – n is a multiple of 4 ”

 (a) Prove, using algebra, that the statement is true for all odd numbers.
(4)

 (b) Use a counterexample to show that the statement is not always true.
(1)

_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________

a
consider n odd
This means n has the form 2kt I

n 3 n s 2kt 1 3 2kt 1

2kt 1 2kt 2k ti 2kt

4k't 4kt 1 12kt 2kt

SK't 4K't 8K't 4kt 2kt 1 2119

8123 12K t 4K
I 412k 3k ti

multiple of 4 Since 44something
b M3 n

let n 2

23 2

8 2

6

this is not a multiple of 4
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11. The owners of a nature reserve decided to increase the area of the reserve covered by trees.

 Tree planting started on 1st January 2005.

 The area of the nature reserve covered by trees, A km2, is modelled by the equation

A = 80 – 45ect

 where c is a constant and t is the number of years after 1st January 2005.

 Using the model,

 (a) find the area of the nature reserve that was covered by trees just before tree planting 
started.

(1)

 On 1st January 2019 an area of 60 km2 of the nature reserve was covered by trees.

 (b) Use this information to find a complete equation for the model, giving your value 
of c to 3 significant figures.

(4)

 On 1st January 2020, the owners of the nature reserve announced a long-term plan to 
have 100 km2 of the nature reserve covered by trees.

 (c) State a reason why the model is not appropriate for this plan.
(1)

_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________

A 80 45 est

a let to

A 80 45
o

A 80 4590

A 80 454

A 80 45

A 35km2

b When t 19 A 60

60 80 45 e te

45 e te 20
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Question 11 continued
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________

(Total for Question 11 is 6 marks)

e e

3g
In both sides

Ine't's In3g
It c s in 3g

In 203 0 0579

14

SO A 80 45 e
0 0579 t

c let A 100

100 80 45 e
o 0579 t

45 e
0 0579 t s 20

e
o 0579 t

4
We can solve this since we
can't take the natural log of
a negative number hence no
solution model not appropriate
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12.  In this question you should show all stages of your working.

Solutions relying entirely on calculator technology are not acceptable.

 (i) Solve, for 0 < θ  450°, the equation

5 cos2 θ = 6 sin θ

  giving your answers to one decimal place.
(5)

 (ii) (a) A student’s attempt to solve the question

“ Solve, for –90° < x < 90°, the equation  3 tan x – 5 sin x = 0 ”

   is set out below.

3 tan x – 5 sin x = 0

3 sin
cos

x
x

 – 5 sin x = 0

3 sin x – 5 sin x cos x = 0
3 – 5 cos x = 0

cos x = 
3

5

x = 53.1°

   Identify two errors or omissions made by this student, giving a brief explanation 
of each.

(2)

  The first four positive solutions, in order of size, of the equation

cos (5α + 40°) = 
3

5

  are α1 , α2 , α3 and α4

  (b) Find, to the nearest degree, the value of α4
(2)

_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________

i 5 cos Gsi no

511 sin O Gsi no

5 5s in Q Gsi no
5 Sin G t 6 Sino 5 0
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Question 12 continued
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________

let since y
54 t 64 5 0

won't factorise so need to use

quadratic formula

4 3 I V54
5

Since 35ft sing 3 V54
5

0 56619 1 76619
no solution

g sin 0.56619
34 50

Given 0205450

39.5 134.50
185 stogy 60

0 34.5 145 50 394.50

a 3sine ssinxcosx so

Sinsel 3 5 osx so

1 17311,827
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Question 12 continued
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________

Cos 53 10

153 10 Limits 900 x 900

513.10

Missing the solution 53.10

b cos 2 3 Cos 52 400 3

angle changes
Not given limits now

We want the fourth largest positive
solution

52 t 40 720 53 I

52 40 666 9

52 626.9
2 125

www.mymathscloud.com

www.m
ym

ath
sc

lou
d.c

om



*P66585A03044*
30

 

 

13.

2.25

log10 h

O log10 m

Figure 2

 The resting heart rate, h, of a mammal, measured in beats per minute, is modelled by the 
equation

h = pmq

 where p and q are constants and m is the mass of the mammal measured in kg.

 Figure 2 illustrates the linear relationship between log10 h and log10 m

 The line meets the vertical log10 h axis at 2.25 and has a gradient of –0.235

 (a) Find, to 3 significant figures, the value of p and the value of q.
(3)

 A particular mammal has a mass of 5 kg and a resting heart rate of 119 beats per minute.

 (b) Comment on the suitability of the model for this mammal.
(3)

 (c) With reference to the model, interpret the value of the constant p.
(1)

_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________

9 h p me
lets log both sides to turn this
into a linear y mate model

109h log pm
use log rule logabsiogatlogb
1094 109 pt og me
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Question 13 continued
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________

use log rule log me gloam
109h logptqiogmNo base means base to

41910h

by default
10gioh 109up t 910910m Fog.am

10g oh 910g omt Ogiop
Looks like a y mate model

given gradients 0.235

given y intercept2 25
So y 0.2352 2.25

Let's compare and

q 0 235 and 1091017 2.25

use log rule 109215 b
102.25 p
p 178

P 178 9 0.235
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Question 13 continued
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________

b hsp me
h I 78M o 235

let m s

h s 178151
0 235 121 944 122 3 5 f

122 119 accurate to 2 5 f

i Model is suitable

c p is the resting heart rate in bpmof a mammal with a mass of
1 Kg
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14. A curve C has equation  y = f(x)  where

f(x) = –3x2 + 12x + 8

 (a) Write f(x) in the form

a(x + b)2 + c

  where a, b and c are constants to be found.
(3)

 The curve C has a maximum turning point at M.

 (b) Find the coordinates of M.
(2)

R

l

O x

y

M

C

Figure 3

 Figure 3 shows a sketch of the curve C.

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

 The region R, shown shaded in Figure 3, is bounded by C, l and the y-axis.

 (c) Using algebraic integration, find the area of R.
(5)

_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________

2 20

4 20

a we need to complete the square
30C t 12248

3 1 22 42C t 8

3 R 212 4 8

www.mymathscloud.com

www.m
ym

ath
sc

lou
d.c

om



*P66585A03544* Turn over     

35

 

 

Question 14 continued
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________

3 x 2 t 12 8

3 x 2 t 20

b 12 20

c

y
20 doc 11 32 t 122 t81 d x

20 x 333 1221 82

202 23 t 6 x2 t 82

140 o 23 61272 814 0

40 t 8 24 I 6

8
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Question 14 continued
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________

Note Instead of integrating to find
R we could have found the
area of the rectangle
2120 40
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Question 14 continued
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________

(Total for Question 14 is 10 marks)
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15.

P

l

O
x

y

N

C

Figure 4

 Figure 4 shows a sketch of a circle C with centre N(7, 4)

 The line l with equation  y = 
1

3
x  is a tangent to C at the point P.

 Find

 (a) the equation of line PN in the form  y = mx + c, where m and c are constants,
(2)

 (b) an equation for C.
(4)

 The line with equation  y = 
1

3
x + k, where k is a non-zero constant, is also a tangent to C.

 (c) Find the value of k.
(3)

_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________

it

a we need the slope and a point

slope of tangents

PN is perpendicular to tangent sincetangent meets a radius at 900

Slope PN 3

Let's use point 7 4
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Question 15 continued
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________

Plug the gradient and point into

y y mise oeil

y 4 3 x 7

4 4 3 21

y s 32425

b Need to find point P in order to
find the radius length
P is where y six meets y 3 25

We solve simultaneously

3 a s 3 25

s get 75

102 75

Is 7 5

plug into either equation

4 31 7 5 2.5

We can now find length PN P 7 5 2.5

NC 7 4

www.mymathscloud.com

www.m
ym

ath
sc

lou
d.c

om



*P66585A04044*
40

 

 

Question 15 continued
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________

length PN V17 5 7 2 12.5 4 2

V25
Centre 7,41

Equation of circle 12 712 14 4 2 2.5

C Y ight k 12 7 2
14 4

2 2.5

tangent intersects

solve simultaneously
x 7 t txt k 4 2 2.5

tangent to circle intersects off
Therefore we can use the discriminant so

I real root

we need to re arrange before we can
use the discriminant want the form
ax tb x t c so

x 7 t txt k 4 2 2.5

22 19kt 49 tie tick JK

I Koot
K2 4K JK 4kt 16 2.5
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Question 15 continued
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________

(Total for Question 15 is 9 marks)

Group the X K and constant terms

422 1 14 31 3 312 g x

49 42 4K 4kt 6 2.51 0

Ioc't 3k 53 at k 8kt 62.57 0

9 I b 3K 53
Cs K 8kt 62.5

b2 tac so

3K 53 4 4 K2 8kt 62.57 0

Jk
2 1 25,0 4K 3923k 2,50 0

4K 200kt 2500 40122 32014 2500 0

36192 12012 0

4K 19k 307 0

K O K Ib
picks up the 4 22
we already know

K
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16. The curve C has equation  y = f(x)  where

f(x) = ax3 + 15x2 – 39x + b

 and a and b are constants.

 Given
• the point (2, 10) lies on C
• the gradient of the curve at (2, 10) is –3

 (a) (i) show that the value of a is –2

  (ii) find the value of b.
(4)

 (b) Hence show that C has no stationary points.
(3)

 (c) Write f(x) in the form (x – 4)Q(x) where Q(x) is a quadratic expression to be found.
(2)

 (d) Hence deduce the coordinates of the points of intersection of the curve with equation

y = f(0.2x)

  and the coordinate axes.
(2)

_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________

X
same as y
can plug this in
dy 3 When 25 2

Same as f r

9
i fix 9313 t 5212 39214 b
a and b are just constants so
we differentiate as normal

f la 3922 t 302 39

dy
s 3 When 2 2

doc

3 391212 30121 39
3 12 at 60 39
12 a 24

as 2
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Question 16 continued
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________

so the equation becomes
f x 223 t 1522 39 is t b

12 10 tells use that 2 2 4 10

10 21213 t 151212 39 2 tb

10 16 60 78 t b
b 44

so the equation becomes
f x 223 t 1522 391st 44

stationary points when F 104 0

F 14 622 t 302 39
Go t 302 39 0

622 302 t 39 0

Use quadratic formula

SC 30 I V1 3072 41671391
2161

30 I V0 discriminant is
12 o hence no solution
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Question 16 continued
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________

(Total for Question 16 is 11 marks)

TOTAL FOR PAPER IS 100 MARKS

c given 14
5,19

d

use polynomial division to find a txt
or multiply out Rits x compare
coefficients

e ar stissit 39 star
2 3

83 2 393C
a 9,5

floc x 4 22 t x 11

d when the curve intersects the yaxis or so
fi o 21073 1510 39101 t 44
f 10 44 hence 10,441
When the curve intersects the x
axis y o
2 3 t 1522 392 44 0
R 411 2 2 79 111 0
x
x e to solution
hence 14 ol
Flo 22 means every ol value by0 2
10 0.2 44 10,44
14 0.2 0 20,01
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