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Q1

(Total 3 marks)

1. Differentiate with respect to x y
x

x
, cos .=

+
2
32

(3)
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Q2

(Total 6 marks)

2. Oil is dripping from a pipe at a constant rate and forms a circular pool.  The area of the 
pool is increasing at 15 cm2/s.  Find, to 3 significant figures, the rate of increase of the 
radius of the pool when the area is 50 cm2.

(6)
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3. In LMN, LM = 5.6 cm, LN = 8.2 cm and ∠MLN = 57°.  Find, to 3 significant figures,

 (a) the length of MN,
(3)

 (b) the size of ∠LNM. (3)
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Q3

(Total 6 marks)

Question 3 continued
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4. (a) Find the coordinates of the points where the line with equation y = 3x + 3 intersects 
the curve with equation y = x2 + x – 12.

(5)

 (b) Find the set of values of x for which x2 + x – 12 3x + 3.
(2)
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Q4

(Total 7 marks)

Question 4 continued
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5. (a) Solve the equation log4 2 = p.
(1)

 Given that log2 3 = k log4 3

 (b) find the value of k.
(2)

 (c) Show that 5x log4 x – 2log4 x – 10x log2 3 + 4log2 3 = log4 
x x

x

5 2

20 83

−

−









.

(4)

 (d) Hence solve the equation 5x log4 x – 2log4 x – 10x log2 3 + 4log2 3 = 0.

(4)
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Question 5 continued
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6. A solid rectangular block has width x cm, length 3x cm and height h cm.  The volume of 
the block is 450 cm3.  The total surface area of the block is A cm2.

 (a) Show that A x
x

= +6 12002 .
(4)

 (b) Find, to 3 significant figures, the value of x for which A is a minimum.  Verify that 
the value you have found does give a minimum value for A.

(5)

 (c) Find, to the nearest whole number, the minimum value of A.
(2)
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Question 6 continued
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7. Figure 1

 Figure 1 shows OAB where OA
→

= a and OB
→

= b.  The point P divides OA in the ratio 2:3 
and the point Q divides AB in the ratio 5:2.  The side OB is produced to the point D, where 
OD OB= 5

2 .

 (a) Find, in terms of a and b,

  (i) PB
→

,       (ii) AD
→

,       (iii) AB
→

,       (iv) PQ
→

,       (v) PD
→

.
(8)

 (b) Show that

  (i) PB is parallel to AD,

  (ii) P, Q and D are collinear.
(4)
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Question 7 continued
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8. The sum to infinity of a convergent geometric series is 243 and the sum of the first four 
terms of this series is 240.

 (a) Find the two possible values of the common ratio of the series, giving your answers 
as exact fractions.

(5)

 For each value of the common ratio

 (b) find the first term of the series.
(4)

 Given that the sum of the second and third terms is negative,

 (c) find the eighth term of the series.
(2)

 (d) Find, to 2 decimal places, the sum of the first 8 terms of the series.
(2)
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Question 8 continued
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Question 8 continued
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Q8

(Total 13 marks)

Question 8 continued
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9. (a) Show that

  (i) (α+ β)(α2 – αβ + β2) ≡ α3 + β3,

  (ii) (α – β)(α2 + αβ + β2) ≡ α3 – β3.
(3)

 The equation 2x2 + 7x + 4 = 0 has roots α and β , where α > β .  Without solving the 
equation, calculate the value of

 (b) (α – β)2,
(3)

 (c) α 3+ β 3.
(2)

 Hence

 (d) find the value of α 3– β 3, giving your answer in the form k√m, where k is rational and 
m is a prime number,

(2)

 (e) form a quadratic equation, with integer coefficients, which has roots α
β

β
α

2 2

and .

(4)
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Question 9 continued
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Question 9 continued
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Q9

(Total 14 marks)

Question 9 continued
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10. 

cos(A + B) ≡ cos A cos B – sin A sin B

sin(A + B) ≡ sin A cos B + cos A sin B.

 (a) Write down an expression for sin 2θ in terms of sin θ and cos θ.
(1)

 Show that

 (b) sin2 θ ≡ 1
2 (1 – cos 2θ),

(2)

 (c) sin2 (A + B) – sin2(A – B) ≡ sin 2A sin 2B.
(5)

 Hence

 (d) show that      (i)  sin2 3θ – sin2θ ≡ sin 4θ sin 2θ,

                     (ii)  sin2 3θ – sin2θ ≡ 1
2 (cos 2θ – cos 6θ),

(4)

 (e) find the exact value of 
0

3
π

∫ (6 sin 4θ sin 2θ + 2) dθ .
(5)
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Question 10 continued
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Question 10 continued
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Question 10 continued
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