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  1.  In this question you must show detailed reasoning.

    Solutions relying on calculator technology are not acceptable.

   (a) Write 
6

5 2−
 in the form a b5 2+ , where  are integers to be found.a b and 

(2)

   (b) Hence, or otherwise, solve the equation

   5 2 18 5x x= +

    giving your answer in its simplest form.

(3)
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Question 1 continued
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 2. The curve C has equation

y = 2x2 – 
1

4x
 – 3       0x 

   (a) Find 
d

d

y

x
 giving the answer in its simplest form.

(3)

  The point P 1

2
 3, −⎛

⎝⎜
⎞
⎠⎟

lies on C.

   (b) Find the equation of the tangent to C at the point P.  Write your answer in the form 

y =  + mx c, where m c and  are constants to be found.

(3)
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Question 2 continued

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________ Q2

(Total 6 marks)

www.m
ym

athscloud.com

https://mymathscloud.com


6

*P61130A0648*

Leave 

blank

 

 3. Find the set of values of x for which

 (a) 4(x – 3)  2  – 7 x
(2)

   (b) 2x2 – 5  63x -

(3)

 (c) 4(x – 3)  2  – 7 and 2 x x2 – 5  63x -

(2)
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Question 3 continued
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 4. Find

4 3

2
0

2

x
x

x x−
>∫ d

  writing the answer in its simplest form.
(5)
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Question 4 continued
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  5. (i) Solve

4
y
  = 10

3000

    giving your answer to the nearest whole number.

(2)

   (ii) Solve

log
4
(  + 4) – 2 logx

4
(2 – ) = x

1

2
(5)
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Question 5 continued

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________ Q5

(Total 7 marks)

www.m
ym

athscloud.com

https://mymathscloud.com


12

*P61130A01248*

Leave 

blank

 

6.
y

O

P

Q
l
1

x

Figure 1

  The line l
1
, shown in Figure 1, has equation 2y = 3  + 8x

    The line l
1

               intersects the -axis at the point with y P and passes through the point Q x 
coordinate 6

   (a) Find (i)  the coordinates of P,

  (ii) the coordinates of Q.

(2)

  The line l
2
 is perpendicular to l

1
 and passes through the point .Q

   (b) Find an equation for l
2
, writing the answer in the form ax + by +  = 0, where c a b,  

and  are integers to be found.c
(4)

  The line l
2
 cuts the -axis at the point x R.

   (c) Find the area of quadrilateral , making your method clear.OPQR
(3)
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Question 6 continued
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Question 6 continued
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Question 6 continued
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7.

D

A B

7.6 m

73q80q

12 m

10 m

C

Diagram not 

drawn to scale

Figure 2

  Figure 2 shows a plan of a garden, ABCD, in the shape of a quadrilateral.

  Given  = 12 m,  = 10 m, AB BC AD = 7.6 m, angle ABC = 73qand angle DAB = 80q

   (a) find the length of , in m, giving your answer to 2 decimal places.BD
(2)

   (b) Find, making your method clear, the area of the garden ABCD.

    Give your answer to the nearest m2.

(6)
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Question 7 continued
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Question 7 continued
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Question 7 continued
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 8.  The curve C has equation

2x2  + y2 + 4x – 2y = 3

  The line l has equation

y = 2x + k, where k is a constant

          (a) Show that the  coordinates of the points where intersect are given by the x C and l 
solutions to the equation

6x2 + 4kx + k2  – 2  – 3 = 0k
(3)

   (b) Hence find the two values of  is a tangent to k l for which C.
(4)
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Question 8 continued
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Question 8 continued
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Question 8 continued
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 9. Student A is taking part in a sponsored cycle ride.

  He plans to cycle 1000 km over a number of days.

  On Day One student A cycles 50 km.

  He plans to cycle 12 km more each day than he had cycled the previous day.

  He will stop cycling when he reaches 1000 km.

   (a) Show that student  will finish the ride on Day Ten by cycling 118 km.A
(4)

  Student B also plans to cycle 1000 km over a number of days.

  On Day One she cycles d km.

  Student B plans to cycle 2% further each day than she had cycled the previous day.

  Given that she will take 8 complete days to cycle the 1000 km,

   (b) find the value of , giving your answer to 2 decimal places.d
(3)
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Question 9 continued
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Question 9 continued
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Question 9 continued
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 10.  f(x x) = –2 3 + 7x2 + 10  – 24x

   (a) Use the factor theorem to show that f( ) is divisible by (x x + 2).
(2)

   (b) Hence write f(x) as a product of three linear factors.

(3)

    (c) (i) Fully factorise x3 – 2x2 – 8x

     (ii) Hence show that

  − + + −
− −

   2 7 10 24

2 8

3 2

3 2

 x x x
x x x

      can be written in the form A + 
B

x
 where  are integers to be found.A B and 

(4)
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Question 10 continued
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11.
y

O

C

x

Figure 3

  Figure 3 shows a sketch of the circle C with equation

x2 + y 2 – 6  + 9x y + 18 = 0

   (a) Find  (i) the coordinates of the centre of C

  (ii) the exact value of the radius of C
(3)

  Line l y C P Q is parallel to the -axis and intersects  at points  and .

  Given that length PQ is 5

   (b) find two distinct equations for l.
(4)
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Question 11 continued
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  12. (a) Find the first 3 terms, in ascending powers of x, of the binomial expansion of

2
8

7

−⎛
⎝⎜

⎞
⎠⎟

x

    giving each term in its simplest form.

(4)

f(x a) = (  + bx) 2
8

7

−⎛
⎝⎜

⎞
⎠⎟

x

  where a b and  are constants.

  Given that the first 2 terms, in ascending powers of x x, in the series expansion of f( ) are 

16 and 249 ,x

   (b) find the value of a,

(2)

   (c) find the value of b.

(2)
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Question 12 continued
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  13.  In this question you must show detailed reasoning.

Solutions relying on calculator technology are not acceptable.

   (i) Find, for 0     ș - ʌ, the exact solutions of the equation

3 1
s i n 2

8 2

⎛ ⎞+ =⎜ ⎟⎝ ⎠
π

θ

(4)

   (ii) Solve, for 0 , the equation   360x - q

5 sin x = 4 tan x

    giving your answers, where appropriate, to one decimal place.
(5)
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Question 13 continued
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Question 13 continued
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Question 13 continued
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 14. A curve has equation y = (x + 2)
2
(4 – )x

  The curve touches the x P x Q-axis at the point  and crosses the -axis at the point .

   (a) State the coordinates of the point Q.
(1)

  The finite region R x is bounded by the curve and the -axis.

   (b) Using calculus and showing each step of your working, find . the exact area of R
(6)

   (c) Using the answer to part (b) and explaining your reasoning, find the area of the finite 

region bounded by the curve with equation y = (3x + 6)
2

2
1

2
−⎛

⎝⎜
⎞
⎠⎟

x  and the x-axis.

(2)
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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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15. 

D

A

BE

F

ș

r m

2r m

C

Figure 4

  Figure 4 shows the plan view of the design for a stage at a trade fair.

  The shape of the stage ABCDEFA, consists of a rectangle ACDF joined to two congruent 
           sectors of circles.   is a sector of a circle centre  is a sector of a circle ABC A FDE and 

centre F.

  Given that  metres, AC = 2r CD r =  metres, angle DFE = ș radians and the area of the stage 

is 30 m2,

   (a) show that the perimeter,  metres, of the stage, is given byP

P = 4r + 
30

r
(5)

   (b) Use calculus to find the minimum value for P, giving your answer in the form a b , 

where  are integers to be found.a b and 

(4)

   (c) Justify that the value of  found in part (b) is the minimum.P
(2)
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Question 15 continued
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Question 15 continued
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Question 15 continued
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 16. Given the first three terms of a geometric sequence are

2 sin ș, 1 + cos ș and 4 sin ș

   (a) show that

9 cos2 ș + 2 cos ș – 7 = 0
(4)

  Given that  is acute,ș

   (b) find the exact value of cos ș.
(2)

   (c) Hence find, in simplest form, the exact value of

     (i) the first term of this sequence,

     (ii) the common ratio of this sequence.
(5)
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Question 16 continued
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Question 16 continued
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