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1. The point  P (−2, −5)  lies on the curve with equation  y = f (x),    x ∈ 
  Find the point to which P is mapped, when the curve with equation  y = f (x)  

is transformed to the curve with equation 

  (a)  y = f (x) + 2
(1)

  (b) y = | f (x) |
(1)

  (c)  y = 3f (x − 2) + 2
(2)

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

a 2 3 2

b 2,5 negative y values reflected in x axis

c 0 13 oct 2 yx3 then 2
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Question 1 continued

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________
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(Total for Question 1 is 4 marks)
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2.  f (x) = (x − 4)(x2 − 3x + k) − 42  where k is a constant

  Given that  (x + 2)  is a factor of  f (x) ,  find the value of k.
(3)

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________
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_____________________________________________________________________________________

_____________________________________________________________________________________
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_____________________________________________________________________________________
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_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

when I 2 f 2 0

6 4 6 K 42 0

6 10 K 42 0

60 6K 42 0

6 K 102
K 17
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Question 2 continued
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_____________________________________________________________________________________

_____________________________________________________________________________________

(Total for Question 2 is 3 marks)
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3.  A circle has equation 

x2 + y2 − 10x + 16y = 80

  (a)  Find

    (i)  the coordinates of the centre of the circle,

    (ii) the radius of the circle.
(3)

  Given that P is the point on the circle that is furthest away from the origin O,

  (b)  find the exact length OP
(2)

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________
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_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

x2 100C y 169 80

C 5
2 25 y 8 2 64 80

2 5 y 8
2
169

centre 5 8

radius 569 13

distance OC 64
89

distance or ratios

p
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Question 3 continued
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_____________________________________________________________________________________

_____________________________________________________________________________________

(Total for Question 3 is 5 marks)
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4.  (a)  Express  
6.3

δ 0

2.1

2

lim δ

x
x

x
x→

=
∑   as an integral.

(1)

  (b) Hence show that
6.3

δ 0

2.1

2

lim δ

x
x

x
x→

=
∑  = ln k

    where k is a constant to be found.
(2)

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________
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_____________________________________________________________________________________
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_____________________________________________________________________________________
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_____________________________________________________________________________________

_____________________________________________________________________________________
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_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

6 3

a Szax 21ns
2 1

2 1

2 In 6.3 2in 2.1

in 1137 ina
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Question 4 continued
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(Total for Question 4 is 3 marks)
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5.  The height, h metres, of a tree, t years after being planted, is modelled by the equation

h2 = at + b        0  t < 25

  where a and b are constants.

  Given that 
• the height of the tree was 2.60 m, exactly 2 years after being planted 
• the height of the tree was 5.10 m, exactly 10 years after being planted

  (a)  find a complete equation for the model, giving the values of a and b to 3 significant figures.
(4)

  Given that the height of the tree was 7 m, exactly 20 years after being planted

  (b)  evaluate the model, giving reasons for your answer.
(2)

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

E

5 12 2.62 80 9
32 D

h 2.414 1.95

20 h 7

h 48.2 1.95
he 50.15
h 7.08

This model is fairly accurate to the
nearest metre
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Question 5 continued
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_____________________________________________________________________________________

_____________________________________________________________________________________

(Total for Question 5 is 6 marks)



*P69601A01248*
12

 

 

����������

6.

(2, 8)
C

x6O

y

Figure 1

  Figure 1 shows a sketch of a curve C with equation  y = f (x)  where  f (x)  is a cubic 
expression in x.

  The curve 
• passes through the origin
• has a maximum turning point at  (2, 8)
• has a minimum turning point at  (6, 0)

  (a) Write down the set of values of x for which 

f ʹ(x) < 0
(1)

  The line with equation  y = k,  where k is a constant, intersects C at only one point.

  (b) Find the set of values of k, giving your answer in set notation.
(2)

  (c)  Find the equation of C. You may leave your answer in factorised form.
(3)

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

a f X CO 2 COCCG

b K KCO u K Kss

C y O when D 0 and 6

a x X 6 y

at 2 8 a 2 4 8
329 8
a

f C 260C 6
2
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Question 6 continued

_____________________________________________________________________________________
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_____________________________________________________________________________________
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_____________________________________________________________________________________
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_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

(Total for Question 6 is 6 marks)
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7.  (i)  Given that p and q are integers such that 

pq is even

    use algebra to prove by contradiction that at least one of p or q is even.
(3)

  (ii) Given that x and y are integers such that 

• x < 0

• (x + y)2 < 9x2 + y2

    show that  y > 4x
(2)

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

i assume pq is even and neither p or q is even

let
1 2kt 4km 2n 2kt

2 2km n k 1

so pa is odd when pond a are
odd Hence for pq to be even at least one of
p or q must be even

ii x2 2xy y 908 y

Zoey 8002
0 C 8 2 20cg
C 2x 40C y

as a co 4 5
e EEEIE.inoibe8os.fIe4XCy
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Question 7 continued

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

(Total for Question 7 is 5 marks)
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8.
v

tTO

Figure 2

  A car stops at two sets of traffic lights.

  Figure 2 shows a graph of the speed of the car, v ms−1, as it travels between the two sets 
of traffic lights.

  The car takes T seconds to travel between the two sets of traffic lights.

  The speed of the car is modelled by the equation 

v = (10 − 0.4t ) ln(t + 1)            0  t  T

  where t seconds is the time after the car leaves the first set of traffic lights.

  According to the model, 

  (a)  find the value of T
(1)

  (b)  show that the maximum speed of the car occurs when

t = 
26

1 1+ +ln( )t
 − 1

(4)

  Using the iteration formula

tn +1 = 
26

1 1+ +ln( )tn
 − 1

  with  t1 = 7

  (c)  (i)  find the value of t3 to 3 decimal places, 

    (ii) find, by repeated iteration, the time taken for the car to reach maximum speed.
(3)

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

when v o 10 0.46 0

in Etl 0 100 46 7 25

alreadygiven
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Question 8 continued
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_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________
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_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________
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_____________________________________________________________________________________
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_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

0 10 0.42 vein 1

1 0.4 E II
10 0.42 0.4in 1

0.4in ttl

max speed when 0.4in Etl

10 0.45 O 4th Eti 0.4 int 1 0.4
2 5 10 O 4t Ein Eti In E D
25 E tin Eti in Etl
25 E tin Etl In Etl
25 In Eti Extinct 1

25 in tti I In Eti

In D

IE l

É 7.4 3089
E3 7.29783

Ey 7.34404
E3 7.298 3dp 65 7.3292

to 7.3339
t 7.3324

to 7.3329
7.333 Bdp to 7.3327
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Question 8 continued
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_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________
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_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________
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Question 8 continued

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________
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_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

(Total for Question 8 is 8 marks)
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9.

P

S

R

Q

Figure 3

  Figure 3 shows a sketch of a parallelogram PQRS.

  Given that 

• PQ
→

 = 2i + 3j − 4k

• QR
→

 = 5i − 2k

  (a)  show that parallelogram PQRS is a rhombus.
(2)

  (b) Find the exact area of the rhombus PQRS.
(4)

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

PQ THIS To
1921 FI G

as were been told its a parallelogram as PQ QR
its also a Rhombus

PB
IPRI

594

a b C 25CCOSA
94 29 29 2 29 COSA

If 88s
a

neglect

Area triangle IAB Snc
as 8 tue

Area Rhombus

Fax Eax EE FI 5517
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Question 9 continued
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_____________________________________________________________________________________

_____________________________________________________________________________________
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Question 9 continued
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Question 9 continued

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________
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(Total for Question 9 is 6 marks)
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10. A scientist is studying the number of bees and the number of wasps on an island. 

  The number of bees, measured in thousands, Nb , is modelled by the equation  

Nb = 45 + 220 e
0.05t

  where t is the number of years from the start of the study.

  According to the model,

  (a)  find the number of bees at the start of the study, 
(1)

  (b)  show that, exactly 10 years after the start of the study, the number of bees was 
increasing at a rate of approximately 18 thousand per year. 

(3)

  The number of wasps, measured in thousands, Nw , is modelled by the equation

Nw = 10 + 800 e
−0.05t

  where t is the number of years from the start of the study.

  When t = T , according to the models, there are an equal number of bees and wasps.

  (c)  Find the value of T to 2 decimal places.  
(4)

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

a 5 0 Nb 45 220 265
265000 bees

b
get 220 0.05 6.05

8
116.05

at t 10 L
18.1359

increasing at a rate of
approx 18,000 per year

c 45 2208 5ᵗ 80050.055
35 220605 8

ge

o5t35220y 8

35y 220y2 800

22092 359 800 0 9 1.829 9
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Question 10 continued
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_____________________________________________________________________________________

_____________________________________________________________________________________
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_____________________________________________________________________________________
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_____________________________________________________________________________________

_____________________________________________________________________________________

0.055
1.829

0.055 In 1.829
t 1 29

t 12.075

t 12.08 Zdp
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Question 10 continued

_____________________________________________________________________________________
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Question 10 continued
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_____________________________________________________________________________________
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(Total for Question 10 is 8 marks)
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11.
y

x

C1

O

C2

Figure 4

  Figure 4 shows a sketch of part of the curve C1 with equation

 y = 2x3 + 10  x > 0

  and part of the curve C2 with equation

 y = 42x − 15x2 − 7  x > 0

  (a)  Verify that the curves intersect at  x = 
1

2

(2)

  The curves intersect again at the point P

  (b) Using algebra and showing all stages of working, find the exact x coordinate of P
(5)

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

9 2
3 10

943 7

223 10 420 1500 7

203 15022 420C 17 0

when I if 21 in or

x is a point of intersection

a i
208

7 2 420
1008

n
340C 17
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Question 11 continued

_____________________________________________________________________________________
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_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

22 1 22 800 17

80C 17 2 4 16 17
2 4 33

When y O 2 4 33
oct 4 I 53
x 41533

as 2 0

x coordinate P 4 533
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Question 11 continued
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_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________



*P69601A03148* Turn over     

31

 

 

����������

Question 11 continued
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(Total for Question 11 is 7 marks)
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12.  In this question you must show all stages of your working.

  Solutions relying on calculator technology are not acceptable.

  Show that 

x x x a b3 8

1

2

ln d e

e

! "#
  where a and b are rational constants to be found.

(5)

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

e

ficki c as rinse aug 3

Ex I
It

integrationby parts
e

5
If

nx

I

L
158 a b
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Question 12 continued

_____________________________________________________________________________________

_____________________________________________________________________________________
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_____________________________________________________________________________________
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_____________________________________________________________________________________
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_____________________________________________________________________________________

(Total for Question 12 is 5 marks)
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13. (i)  In an arithmetic series, the first term is a and the common difference is d.

    Show that 

Sn = 
n
2

 [2a + (n − 1)d]
(3)

  (ii) James saves money over a number of weeks to buy a printer that costs £64

    He saves £10 in week 1, £9.20 in week 2, £8.40 in week 3 and so on, so that the 
weekly amounts he saves form an arithmetic sequence.  

    Given that James takes n weeks to save exactly £64 

    (a)  show that 

n2 − 26n + 160 = 0
(2)

    (b) Solve the equation 

n2 − 26n + 160 = 0
(1)

    (c)  Hence state the number of weeks James takes to save enough money to buy the 
printer, giving a brief reason for your answer. 

(1)

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

i Sn a atd 2d t at 2 d at 1 d

sn aten i d ath 2 d a G 3 dt and a

25h 20 n a a Zath ild Zatch Ild
2 Sn n 29 n 1 d

Sn 20 Dd

iia 10.00 9.20 8.40

Sn 20 0.86 17

Ion 0.4m 0 tn 64
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Question 13 continued

_____________________________________________________________________________________

_____________________________________________________________________________________
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_____________________________________________________________________________________
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_____________________________________________________________________________________
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_____________________________________________________________________________________
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_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

b
10 16

n 10 n 163 0
n to n 16

c it will take 10 weeks as this is the first time
that the amount of money saved totals 64
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Question 13 continued

_____________________________________________________________________________________
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_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________



*P69601A03748* Turn over     

37

 

 

����������

Question 13 continued
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(Total for Question 13 is 7 marks)
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14.  In this question you must show all stages of your working.

  Solutions relying entirely on calculator technology are not acceptable.

  (a)  Given that 

2 sin (x − 60°) = cos (x − 30°)

    show that 

tan x = 3 3
(4)

  (b) Hence or otherwise solve, for  0  θ < 180°

2 sin 2θ = cos (2θ + 30°)

    giving your answers to one decimal place.
(4)

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

I
20 x 60

20 60 I

20 60 30
20 30

2 sink 60 2 siroccos 60 20sec sin 60
cos a 30 cosecosso sinus 30

531

sink B COSI RECOSE sink

sink 3 53 Cosa

Sine 352 Casse

si x 353 Cosa

tank 353
E

tan 53 79.2

2 2
6

a 2 259.2 439.2
0 9.6 99,6 189 6

0 9.6 99.6 Idp
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Question 14 continued
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Question 14 continued
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Question 14 continued
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(Total for Question 14 is 8 marks)
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15. 
A

0.8 radh

r

r

F

ED
C

B

Figure 5

  A company makes toys for children.

  Figure 5 shows the design for a solid toy that looks like a piece of cheese.

  The toy is modelled so that

• face ABC is a sector of a circle with radius r cm and centre A
• angle BAC = 0.8 radians
• faces ABC and DEF are congruent
• edges AD, CF and BE are perpendicular to faces ABC and DEF
• edges AD, CF and BE have length h cm

  Given that the volume of the toy is 240 cm3

  (a)  show that the surface area of the toy, S cm2, is given by

S = 0.8r2 + 
1680

r

    making your method clear.
(4)

  Using algebraic differentiation,

  (b)  find the value of r for which S has a stationary point.
(4)

  (c)  Prove, by further differentiation, that this value of r gives the minimum surface area 
of the toy.

(2)

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

volume 1
r h

volume 0 4r h
0.47h 240

n
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Question 15 continued
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SA 2 9 tr 2n 25Th

SA 0.8m 2rh 0.8rh
Sa 0 fr

2.8rhn
SA 0.852 2 8r

SA 0 8r 80

b 9 1 Gr

when off O 11 680 0

3 1050
r 10.16396
r 10.2 Idp

9 2
1.6 2

980
t.br f60

0 at r 10.2 so this is a minimum
SA
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Question 15 continued
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Question 15 continued
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(Total for Question 15 is 10 marks)
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16. 
y

4

C

R

xO

Figure 6

   Figure 6 shows a sketch of the curve C with parametric equations

x = 8 sin2 t    y = 2 sin 2t + 3 sin t        0  t  
π

2

  The region R, shown shaded in Figure 6, is bounded by C, the x-axis and the line with 
equation  x = 4

  (a)  Show that the area of R is given by 

8 8 4 48

2

0

− +( )∫ cos sin cost t t t
a

d

    where a is a constant to be found.
(5)

  (b) Hence, using algebraic integration, find the exact area of R.
(4)

_____________________________________________________________________________________
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Question 16 continued
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Question 16 continued
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(Total for Question 16 is 9 marks)

TOTAL FOR PAPER IS 100 MARKS


