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1 Find an equation of a line l which passes through P(−2, 6) and Q(4, −2). 

Give your answer in the form ax + by + c = 0, where a, b and c are integers. 

(3) 

 

(Total for Question 1 is 3 marks) 

 Gradient Y
g z 61 ftXz K

y y m x n

y 6 Iz x z

3g 18 4 x z

3y 18 Gsc 8

Ax t 3g to O
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2 3AB k k= − +i j
JJJG

  

The magnitude of AB
JJJG

 is 5 30  

Find the possible values of k, leaving your answer in simplified surd form. 

(3) 

 

(Total for Question 2 is 3 marks) 

 

3K t k 5130

9h2 t.KZ 25 30

101 2 750

k 75

It t.IT
K I 5.3T
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3 A freelance journalist charges an initial fixed fee and then an extra fee per word. 

 She charges £250 for a 300 word article and £410 for a 700 word article.  

a Write an equation linking words, w, and fee, F, in the form F = aw + b. 

(3) 

b Interpret the values of a and b. 

(2) 

She charges a company £650 to write another article. 

c Calculate the word length of this article. 

(2) 

 

(Total for Question 3 is 7 marks) 

 
a 250 300A t b

410 700 a t b

160 400A

160 a

400
9 0.42

Sub in
250 3006.4 1 b
250 120 t b

130 b F 0.4W 1 130

b a to do additionalcost per word

b 130 fixed cost per article

c 650 0.4W t 130

520 O 4W
w 520

0.4
1300 words
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4 Given that 416
81

y x= , express each of the following in the form nkx , where k and n are constants. 

a 
3
4y  

(2) 

b 
1
22

3
y
−

 

(2) 

 

(Total for Question 4 is 4 marks) 

 

a e
3
2,1

3

If't
f I
Ha
3

or Z x
Z
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5 Point P lies on the line with equation 2x – y – 5 = 0. 

Point P is a distance of 130  from the origin. 

Show that there are two possible positions for point P and find the coordinates for each of these points. 

Show each step of your working. 

(5) 

 

(Total for Question 5 is 5 marks) 

 2x y 5 0

2x 5 y Point P oc 2x 5

Dist from 0

1 x 2 55 1 3
2
t 4 2 20 1 25 130

5 2 20 x 105 0
2

4 x 21 0

x 7 sets o

x 7 or x 3

y q y 11

Either P 7,9 or PC 3 il
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6 A company expects to sell 20 000 computers in the first year if the price of each computer is £650. 

Let x represent the number of £’s by which the price has decreased. 

a Write an expression for the price, p, of one computer, in the form p = a + bx. 

(1) 

The company expects to sell an additional 50 computers every time the price decreases by £1. 

b Write an expression for the number of computers sold, C, in the form C = d + ex. 

(1) 

Revenue is defined by the formula, 

revenue = (number of computers sold) × (cost of one computer) 

c Write an equation for revenue, r, in the form A – B(x – C)2, where A, B and C are constants to be 
found. 

(4) 

The company wishes to maximise the revenue. 

d Using your answer to part c, or othwerwise, state the price the company should charge for each 
computer and the revenue they will attain. 

(2) 

 

(Total for Question 6 is 8 marks) 

 

a p 650 x

b C 20000 t 50K

c r 20000 5004 650 x

r 13000,000 t 32500 e 20000 522
r 13,000,000 t 12500 x 50 2

r 501 2 250K 260000
r 50 x 125 260000 15625
r 50 x 125 275625

tr 13.781 IS 25

d Sell for 650 125 1525 Revenue 13,781,250
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7 The points P(−5, −13) and Q(7, 3) lie on a circle C with centre (a, −8) and radius r. 

Find the equation of the circle C. 

(8) 

 

(Total for Question 7 is 8 marks) 

 

Radius
pc

Ca 572 8 13 2

at 55 52

Radius
Qc La 7 t C 8 3 2

a 7 tf 11

at 5 t 25 a 7 t 121

al t tou t 251 25 a 14 a 1 49 121

249 120

a

Radius Jio Tis

Circle x 5 y 85 125
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8 The equation kx2 – 3kx + 15 = 0, where k is a constant, has two real roots. 

Prove that k < 0 or k > 20
3

. 

(3) 

 

(Total for Question 8 is 3 marks) 

 

Two real roots b Aac o

C 3k 4k 15 70

9h2 60K SO

y k 9k Go
K 9K 60 o

Either K co T

or K 7609

Either K L O or K 2
3
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9 f(x) = x2 – 7x + 10  

g(x) = 6 – 2x 

a Sketch the graphs of y = f(x) and y = g(x) on the same axes. 

(4) 

b Find the coordinates of any points of intersection. 

(4) 

c Write down the sets of values of x for which g (x) > f (x). 

(1) 

 

(Total for Question 9 is 9 marks) 

 

x 2 x 5

y
a

µ
Z 5 XX

2 1
b 6 2x x 7 10 y

O x 5 1 4
O x 1 x 4 2 4

x L or se y Z

y y 2

c IL X 64
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10 Figure 1 shows a triangle, ABC. 

 

 
Figure 1 

 

∠ABC = 30° 

AB = (6 – x) cm 

BC = (x + 2) cm. 

The area of the triangle is 2cmA . 

a Show that ( )21 4 12
4

A x x= − + + . 

(3) 

b Find the maximum value of A and the value of x at which it occurs. 

(4) 

 

(Total for Question 10 is 7 marks) 

 

300

a Area x 2 G a sin300

6 12 K 2x xtz
14 2214 12

b A ai da iz

Cc 25 12 4

z x 232 16

4 x 2 2

Maxtt 4whe.no
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11 Prove that, for any positive numbers a and b, where a b≠ , 2 2 2 .a b ab+ >  

(3) 

 

(Total for Question 11 is 3 marks) 

 a b O for a Fb

a Zab th 70

a't b Zab
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12 In the binomial expansion of (1 + px)8, the coefficient of x3 is 252 times the coefficient of x. 

Find the value of the coefficient of x2. 

(5) 

 

(Total for Question 12 is 5 marks) 

 

8
Itpx

Term in x 8pK
eff of a 8p

Term in sc 3 poc

56ps

coeff of x 56 p

56 p 252 8p

56ps
Tp

252

p2 252
Term in 22

p 36 E poi

p I 6 28 pZx2
Coeff of XZ 28 36

1008
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13 Solve for 180 180x− <D D- , 2 28cos 10cos 13 5sinx x x+ = − . 

Give your answers to one decimal place. 

(5) 

 

(Total for Question 13 is 5 marks) 

 8costal t locos x 13 5 I cosSc

8costa t 10 Cosa 13 51 5 cosh

3 coin t locos x 8 0

3cosx 2 Cosa 14 0

cos x or _4

S A

148.2
T X 48.2C

cos Zz 48.20 x 48.20
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14 Prove, from first principles, that the derivative of 4x3 is 12x2. 

(4) 

 

(Total for Question 14 is 4 marks) 

 
Let for 4x

y

fCath

adai II's EI t
th to 4 xt

th

h

limit 41 3 3 24 3 42 43 4
3

h 20 h

limit 12 24 t 12 ah't 4h3
h so h

limit 12 2 12 4 1 4h
h so

12
2
t 0 to

12 2
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15 The value, V in £’s, of a car t years after purchase can be modelled by the equation, 
0.1928000 2000 for 0tV e t−= + �.�  

a State the initial value of the car. 

(1) 

b Interpret the meaning of the 2000 in the model. 

(1) 

c Find d
d
V
t

 and state how d
d
V
t

shows the value of the car decreases over time. 

(2) 

d Show that, when the value of the car is £18  000, 100 7ln
19 4

t § ·= ¨ ¸
© ¹

. 

(4) 

 

(Total for Question 15 is 8 marks) 

 

a Eso V 280001 2000

V 30,000

b Residual value of car regardless of age
Couldsayscrapvat

c die
If

O 19 28000 e
0 19 t

5320 e O lat

gradient negative for all t 30 so V decreasing
over time

d 18000 28000e
t
2000

16002 I e
o at

28000
e
O lat

in E O 19 t In I t

t 1n
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16 Figure 2 shows a line with equation x + y = 11. 

It intersects a curve with equation 21 4 3
2

y x x= − + +  at the points P and Q. 

The shaded region R1 is a trapezium bounded by PQ, the x-axis and lines parallel to the y-axis through 
P and Q. 

The shaded region R2 is the finite region bounded by the line and the curve. 

 

 
Figure 2 

 

Show that the areas of the shaded regions R1 and R2 are in the ratio 2:1. 

(8) 

 

(Total for Question 16 is 8 marks) 

 

 

 

y I l K

Fand P Q

Ix t 4 3 Il x

Ex 5 8 0

ai t 10x I 6 0

K2 10 X t I 6 0

x 2 x 8 o

x 2 or a 8

y 9 y 3

P 2,9 Q 8,3
8

Rz J Ioi tax 3 Il x doc
Z

f f Ioi the 8 doc

8

II 521 8 if
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17 Figure 3 shows the plan view of a garden where part of the garden has been enclosed with 250 m of 
fencing. 

The shape of the enclosed part of the garden is a rectangular section joined to a semicircular section. 

 

 
Figure 3 

 

Given that the radius of the semicircular section is r metres, show that, 

a the area, A m2, of the enclosed part of the garden is given by 24 π250
2

A r r+§ ·= − ¨ ¸
© ¹

 

(5) 

b the maximum value of the area of the enclosed part of the garden is 
( )

2250
2 4 π

A =
+

 

(5) 

 

(Total for Question 17 is 10 marks) 

 

TOTAL FOR PAPER IS 100 MARKS 

 

 

8ft 8187 2ft 5 86

331 f ZI 531 18

R 18

Trapezium R tz 9 3 6 36

R R

36 18
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