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1.	 Find

2 3
3
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x
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x+∫ d

	 writing your answer in simplest form.
(4)
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Question 1 continued
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2.	 The triangle ABC is such that

•	 AC = 12 cm

•	 AB = 8 cm

•	 area ABC = 30 cm2

	 Find the two possible sizes of angle BAC, giving your answers in degrees to 
one decimal place.

(4)
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Question 2 continued
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3.	 By taking logarithms of both sides, solve the equation

25k + 3 = 3550

	 giving the value of k to one decimal place.
(3)
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Question 3 continued
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4.	 In the binomial expansion of

k x+





1

2

9

where k is a positive constant

	 the coefficient of x3 is 70

	 Find the value of k, giving your answer to 2 decimal places.
(3)
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Question 4 continued
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5.		  In this question you must show all stages of your working.

Solutions relying on calculator technology are not acceptable.

	 (a)	 By letting  p = 2x , show that the equation

2 × 4x + 2x + 3 = 1 + 2x – 2

		  can be rewritten in the form

8p2 + 31p – 4 = 0
(3)

	 (b)	Hence solve

2 × 4x + 2x + 3 = 1 + 2x – 2

(3)
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Question 5 continued
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(Total for Question 5 is 6 marks)
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6.	 The points P, Q and R have coordinates (–5, –5), (7, 1) and (9, –3) respectively.

	 (a)	 Show that angle  PQR = 90°
(3)

	 Given that P, Q and R each lie on a circle C

	 (b)	 find an equation for C
(3)
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Question 6 continued
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7.	

x

(4, 24)

(4, –12)

–2 O

l
R

y

C

Figure 1

	 Figure 1 shows a sketch of the curve C with equation y = f(x) where

•	 f(x) is a quadratic expression

•	 C has a maximum turning point at (4, 24)

•	 C cuts the negative x‑axis at –2

	 (a)	 (i)	 Deduce the coordinates of the point at which C cuts the positive x‑axis.

		  (ii)	 Hence, or otherwise, find f(x).
(3)

	 The straight line l, also shown in Figure 1, passes through the points (–2, 0) and (4, –12)

	 (b)	Find an equation for l, writing your answer in the form  y = mx + c , where m and c 
are constants to be found.

(3)

	 A shaded region R is shown in Figure 1.

	 (c)	 Use inequalities to define R.
(3)

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________



*S72159A01540* Turn over     

15

	

	

Question 7 continued
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Question 7 continued
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Question 7 continued
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(Total for Question 7 is 9 marks)
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8.	 A curve C has equation  y = g(x).

	 Given that

•	 g′(x) = 6x2 + 5x + k   where k is a constant

•	 the graph of C cuts the y‑axis at (0, –10)

•	 (x + 4) is a factor of g(x)

	 find g(x) in simplest form.
(6)
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Question 8 continued
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9.	 A student studies two sets of data, y and x.

	 The student plots a graph of the values of log10  y against the values of log10 x

	 The points on the graph lie on the straight line with equation

log10  y = 
2

3
 log10 x – 1

	 (a)	 Show that the relationship linking x and y may be written in the form

y = pxq

		  where p and q are constants to be found.
(4)

	 (b)	Hence, or otherwise, find the exact value of y when  x = 100

		  Write your answer in the form 10k where k is a constant.
(2)
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Question 9 continued
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(Total for Question 9 is 6 marks)
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10.	

x

y = f(x)

O
R

P

y

Q

Figure 2

	 Figure 2 shows a sketch of the curve with equation  y = f(x).

	 The curve has exactly three stationary points

•	 a minimum turning point P at (–3, –7)

•	 a maximum turning point Q at (0, 10)

•	 a minimum turning point R at (2, 5)

	 (a)	 Deduce the values of x for which  f ′(x) < 0 . Write your answer in set notation.
(2)

	 Given that the value of f ′′(x) is –5 at one of the stationary points,

	 (b)	 explain why this must be point Q.
(1)

	 Given that the equation  f(x) = k , where k is a constant, has exactly 3 roots,

	 (c)	 write down the two possible values for k.
(2)

	 On the next page there is an unlabelled copy of Figure 2 called Diagram 1.

	 (d)	On Diagram 1 sketch a graph of the curve with equation  y = f ′(x).
(3)
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Question 10 continued
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O

y

Diagram 1

(Total for Question 10 is 8 marks)
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11.	 [In this question the unit vectors i and j are due east and due north respectively.]

	 A boat travels in a straight line at constant speed.

	 Initially the boat has position (–11i – 2j) km relative to a fixed origin O

	 After 90 minutes the boat has position (i + 6j) km relative to O

	 (a)	 Show that the speed of the boat is p 13 km h–1, where p is a constant to be found.
(3)

	 The boat continues in the same direction until it reaches point X

	 Given that X is due north east of O

	 (b)	 find the position vector of X, making your method clear.
(4)
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Question 11 continued
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(Total for Question 11 is 7 marks)
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12.	(i)	 A student states that

‘‘ n2 – n + 5 is a prime number for all n∈  ’’

		  Show, by counter example, that the student’s statement is not true.
(1)

	 (ii)	Prove that

tan θ + 1 1
tan sin cosθ θ θ

≡ θ ≠ (90n)°   n∈ 
(3)
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Question 12 continued

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

(Total for Question 12 is 4 marks)
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13.	A treatment is used to reduce the concentration of nitrate in the water in a pond.

	 The concentration of nitrate in the pond water, N  ppm (parts per million), is modelled by 
the equation

N = 65 – 3e0.1t t ∈    t  0

	 where t hours is the time after the treatment was applied.

Use the equation of the model to answer parts (a) and (b).

	 (a)	 Calculate the reduction in the concentration of nitrate in the pond water in the 
first 8 hours after the treatment was applied.

(3)

	 For fish to survive in the pond, the concentration of nitrate in the water must be no more 
than 20 ppm.

	 (b)	Calculate the minimum time, after the treatment is applied, before fish can be safely 
introduced into the pond.  
Give your answer in hours to one decimal place.

(3)

	 (c)	 State a limitation of this model.
(1)
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Question 13 continued
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(Total for Question 13 is 7 marks)
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14.	

xO

lP

y

C

Figure 3

	 Figure 3 shows a sketch of part of the curve C with equation  y = f(x) , where

f(x) = (x + 4)(2x2 + x + 7)

	 (a)	 Use the given information to state the values of x for which

f(x) > 0
(1)

	 (b)	Expand  (x + 4)(2x2 + x + 7)  writing your answer as a polynomial in simplest form.
(2)

	 The straight line l, also shown in Figure 3, has gradient k.

	 Given that

•	 l intersects C on the y‑axis

•	 l is a tangent to C at a point P, as shown in Figure 3

	 (c)	 find the value of k.
(5)
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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.	

x8O

R
P

y

l

Figure 4

	 Figure 4 shows a sketch of the curve with equation

y = 
3

2

32

3

x
x

+ x > 0

	 The point P is the only stationary point on the curve.

	 (a)	 Show that the x coordinate of P is 4
(4)

	 The line l is parallel to the x‑axis and passes through the point P

	 The region R, shown shaded in Figure 4, is bounded by the curve, the line l and the line 
with equation  x = 8 

	 (b)	Use algebraic integration to find the exact area of R, writing your answer in the 
form  a + b 2  where a and b are integers to be found.

(5)
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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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(Total for Question 15 is 9 marks)
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16.	

t12O

H

Figure 5

	 A horizontal path connects an island to the mainland.

	 On a particular morning, the height of the sea relative to the path, H m, is modelled by 
the equation

H = 0.8 + k cos(30t – 70)°

	 where k is a constant and t is number of hours after midnight.

	 Figure 5 shows a sketch of the graph of H against t.

Use the equation of the model to answer parts (a), (b) and (c).

	 (a)	 Find the time of day at which the height of the sea is at its maximum.
(2)

	 Given that the maximum height of the sea relative to the path is 2 m,

	 (b)	 (i)	 find a complete equation for the model,

		  (ii)	 state the minimum height of the sea relative to the path.
(3)

	 It is safe to use the path when the sea is 10 centimetres or more below the path.

	 (c)	 Find the times between which it is safe to use the path.

(Solutions relying entirely on calculator technology are not acceptable.)
(5)
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Question 16 continued
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Question 16 continued
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(Total for Question 16 is 10 marks)
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