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1. Differentiate with respect to x,  e2x sin 3x.
(3)
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2. In ∆ABC, AB = 5 cm, BC = 8.3 cm and AC = 6.9 cm.

 (a) Find, in degrees, to the nearest 0.1°, the size of ∠ACB.
(3)

 (b) Find, in cm2, to 3 significant figures, the area of  ∆ABC.
(3)
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3. A curve has equation y x
x= −

−
≠3 2

2
2,     

 (a) Write down an equation of the asymptote to the curve which is parallel to 

  (i)   the x-axis,               (ii)   the y-axis.
(2)

 (b) Calculate the coordinates of the point where the curve crosses

  (i)   the x-axis,               (ii)   the y-axis.
(2)

 (c) Sketch the curve, showing clearly the asymptotes and the coordinates of the points 
where the curve crosses the coordinate axes.

(3)
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Question 3 continued

Q3

(Total 7 marks)
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4. (a) Complete the table for y = ex – 4x2, giving your values of y to 3 significant figures.

x 0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0

y 1 0.649 –4.52 –12.8 –15.9

(2)

 (b) On the grid on the facing page, draw the graph of y = ex – 4x2  for  0 - x - 4.0
(2)

 (c) For each of the following equations, use your graph to obtain an estimate, to one 
decimal place, for the root between x = 0 and x = 4

  (i) x x2 1
4 2= +e

  (ii) x = 1n (4x2 – 3)
 (5)
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Question 4 continued

O

–2

–4

–6

–8

–10

–12

–14

–16

–18

2

y

x0.5 1 1.5 2 2.5 3 43.5

Q4

(Total 9 marks)
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5. A particle moves along a straight line.

 At time t seconds the velocity, v ms–1, of the particle is given by v = t 3 – 7t 2 + 12t,  t . 0

 (a) Find the values of t for which the particle is instantaneously at rest.
(3)

 (b) Sketch the graph of  v = t 3 – 7t 2 + 12t,  t . 0
(2)

 (c) Find, to 3 significant figures, the total distance travelled by the particle in the interval 
0 - t - 4 

(4)
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Question 5 continued
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6. The sum to infinity of a convergent geometric series is 80x, x > 0, and the sum of the first 
four terms is 75x.

 (a) Find the possible values of the common ratio of the series.
(4)

 Given that the first term of the series is greater than 100x,

 (b) find, in terms of x, the first term of the series.
(3)

 Given also that the fifth term of the series is 30

 (c) find the value of x.
(3)
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Question 6 continued
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7. The curve with equation y = 4e2x meets the curve with equation y = (e2x – 3)2
 at the points 

A and B. 

 (a) Find the coordinates of A and the coordinates of B.
(6)

 (b) Find, to 4 significant figures, the length of AB.
(2)

 The point C has coordinates (5, 0).

 (c) Find, to 3 significant figures, the area of ∆ABC.
(4)
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Question 7 continued
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8. A solid metal cube of side 5 cm is melted down and all the metal is used to make a right 
cylinder.

 The radius of the cylinder is r cm and the height is h cm.
 The total surface area of the cylinder is A cm2.

 (a) Show that   A
r

r= +
250 2 2π

(4)

 (b) Find, to 3 significant figures, the value of r for which d
d
A
r
= 0

(3)

 (c) Show that the value of r found in part (b) gives a minimum value of A.
(3)

 (d) Find, to 3 significant figures, the minimum value of A.
(2)
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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. (a) Show that               (α + β )(α2 – αβ + β2) = α3 + β3

 (α – β )(α2 + αβ + β2) = α3 – β3

(3)

 f (x) = x2 + 7x + 3, x ∈ 

 The equation f (x) = 0 has roots α and β  where α > β.

 Without solving the equation, calculate the value of

 (b) α3 + β3 ,
(3)

 (c) (α – β )2
.

(2)

 Hence

 (d) calculate the exact value of α3 – β3 ,
(3)

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

β
α2 2 and .

(4)
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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. sin (A + B) ≡ sin A cos B + cos A sin B, 

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

 (a) By writing tan
sin
cos

≡(A + B)
(A + B)
(A + B)

, prove that tan tan
tan tan
A B
A B

≡ +
−1

tan (A + B) .

(3)

 (b) Hence or otherwise, find the exact value of 

(i)   tan 75°,                (ii)   tan 15°,

  simplifying your answers as far as possible.
(5)

 (c) Use the result in (a) to write down an expression for tan 2θ in terms of tan θ .
(1)

 (d) Hence find the exact value of tan 22.5°.
(4)

 Given that  tan θ = 2
5

  and θ is an acute angle,

 (e) find the exact value of sin 2θ .
(4)
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Question 10 continued
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Question 10 continued
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