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Answer ALL questions.  Write your answers in the spaces provided.

1. A curve has equation

y = 2x3 – 2x2 – 2x + 8

 (a) Find d
d

y
x

(2)

 (b) Hence find the range of values of x for which y is increasing. 
Write your answer in set notation.

(4)
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a dye 6 2
Ax 2

doc

b Increasing function when

6 2 4 2 o

3 2 2x I 70

3 1 x l o

x c J or a I

x aca Fsu x X i



a in E EB ft of f
ART AT op

filth fit
AB ZI si

y

AB Zi 5
b

a a

o e 4g of 81 zoj
8
12 4 AB
161
20 c

OF parallel to AB
but not same length

I 0 ABC is a trapezium



a 24,4 60 2.8

gradient 2.846024 1.2
36

I
30

Lt tc
30

Sub 24,4 4 1 24 to
30

4
4 5 c

C 245

t t24305



b i E o V 4.8 his
ii

o It t 4.8
30

C
To

4.8

E 144 min

c flow could slow as volume decreases

because water pressure at site of

leak would reduce
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4.

O

y

xP(2, 0)

M(4, –1.5)

Q(7, 0)

y = g(x)

R(0, 5)

Figure 1

 Figure 1 shows a sketch of the curve with equation  y = g(x).

 The curve has a single turning point, a minimum, at the point M(4, –1.5).
 The curve crosses the x-axis at two points, P(2, 0) and Q(7, 0).
 The curve crosses the y-axis at a single point R(0, 5).

 (a) State the coordinates of the turning point on the curve with equation  y = 2g(x).
(1)

 (b) State the largest root of the equation

g(x + 1) = 0
(1)

 (c) State the range of values of x for which g′(x) - 0
(1)

 Given that the equation g(x) + k = 0, where k is a constant, has no real roots,

 (d) state the range of possible values for k.
(1)

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

a 4 3

b x 6

c x 4 d te i 5
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5.  f(x) = x3 + 3x2 – 4x – 12

 (a) Using the factor theorem, explain why f(x) is divisible by (x + 3).
(2)

 (b) Hence fully factorise f(x).
(3)

 (c) Show that 
x x x

x x x

3 2

3 2
3 4 12

5 6
+ − −

+ +
 can be written in the form A + 

B
x  where A and B are 

integers to be found.
(3)
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a f C 3 C 3 t 3C 3
2
4C 3 iz

27 t 27 t 12 12

0

by factor theorem a 3 is a factor

of 4
3 x t 3 2

4 12
223 3 2

4 12
4 122

f x oct 3 x2

C Gc x 3 Get 2 x 2

DC's t 3 2 4 12 x 1 3 at 2 x z

z t 5 2 Ga k x 21 5 1 6



3Kx zXt

K H
2 2
K

I I

A L B Z



i n 8 n n l 64 8 I 55

which is not prime since 11 5 55

Ii Let any odd number be Zntl

where n is an integer
2n c

3
2n c

2

Gn 3t3 2nF 3 2n ti 4n2 tent

8h34 12Mt 6h I 4M 4h I

8h 8n2 t Zn

z 453 41 1

which is even since 2 is a factor
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7. (a) Expand 1 3 2
+⎛

⎝⎜
⎞
⎠⎟x

 simplifying each term.
(2)

 (b) Use the binomial expansion to find, in ascending powers of x, the first four terms in 
the expansion of

1 3
4

6
+⎛

⎝⎜
⎞
⎠⎟x

  simplifying each term.
(4)

 (c) Hence find the coefficient of x in the expansion of

1 3 1 3
4

2 6
+⎛

⎝⎜
⎞
⎠⎟ +⎛

⎝⎜
⎞
⎠⎟x

x

(2)
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_____________________________________________________________________________________

a Itf I I Izz

G I Z Ib
l t 314

I 3 3 i
I 4 6 4 I
5 10 10 5

I 6 it 2015 6 1

It 613 t 151 t 20 t

I t it 13,5 t 1,36
5 3 t

c i tf t.az ltazxt13ffIt3EIt
Coeffotx t 4 05 t 1 5

8 I
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11. (i) Solve, for –90° - θ < 270°, the equation,

sin (2θ + 10°) = –0.6

  giving your answers to one decimal place.
(5)

 (ii) (a) A student’s attempt at the question

“Solve, for –90° < x < 90°, the equation  7 tan x = 8 sin x”

   is set out below.

7 tan x = 8 sin x

7 ×
sin
cos

x
x  = 8 sin x

7 sin x = 8 sin x cos x

7 = 8 cos x

cos x = 
7
8

x = 29.0° (to 3 sf )

   Identify two mistakes made by this student, giving a brief explanation of each mistake.
(2)

  (b) Find the smallest positive solution to the equation

7 tan (4α + 199°) = 8 sin (4α + 199°)
(2)

_____________________________________________________________________________________
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