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1. Triangle LMN has LM = 5 cm, LN = 8.2 cm and MN = 6.4 cm.  Calculate, in degrees to the 
nearest 0.1°, the size of ∠LMN.

(3)
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2. Evaluate ( )3 5
7

50

r
r

−
=
∑ .

(4)
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3. A particle P moves in a straight line.  At time t seconds, the velocity, v m/s, of P is given by 
v = 5 – 2t + t2.  Find

 (a) the acceleration, in m/s2, of P when t = 3,
(3)

 (b) the distance, in metres, travelled by P in the interval 0 t 4.
(3)
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Q3

(Total 6 marks)

Question 3 continued
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4. Given that y = (3x – 2)e2x,

 (a) find d
d

y
x

,
(3)

 (b) show that (3x – 2) d
d

y
x

= (6x – 1) y.
(3)
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Question 4 continued
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5. A water tank is in the shape of a right circular cylinder with no lid.  The base of the 
cylinder is a circle of radius r cm and the height is h cm.  The total external surface area 
of the tank is A cm2.  The capacity of the tank is 50 000π cm3.

 (a) Show that A = (100 000 2

r
r+ )π.

(4)

 (b) Find, to the nearest whole number, the minimum value of A.  Verify that the value you 
have found is a minimum.

(6)
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Question 5 continued
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6.  f(x) = 3x2 – 6x + p.

 The equation f(x) = 0 has roots α and β.  Without solving the equation f(x) = 0,

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

  1

α β+
,

(4)

 (b) form a quadratic equation which has roots α β
α
+  and α β

β
+ .

(4)

 Given that 3 is a root of the equation found in part (b), find

 (c) the value of p,
(2)

 (d) the other root of the equation.
(2)

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________



Leave 
blank

11

Turn over*H26579A01128*

Question 6 continued
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Question 6 continued
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Question 6 continued
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7. The third, fourth and fifth terms of a geometric series are (5x – 9), (7x – 3) and (12x + 4) 
respectively.

 (a) Determine the two possible values of x.
(5)

 Given that all the terms of the series are positive, find, for the series,

 (b) the common ratio,
(2)

 (c) the first term,
(2)

 (d) the sum of the first 12 terms.
(2)
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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.  Figure 1

 Figure 1 shows the curve with equation y = f(x) where f '(x) = 3x2 – 4x – 4.  Given that the 
curve passes through the point with coordinates (1, 0), 

 (a) find f(x).
(3)

 The curve has a maximum point at P and a minimum point at Q.

 (b) Find the exact values of the coordinates of

  (i) P,        (ii)  Q.
(3)

 (c) Write down an equation for

  (i) the tangent at P,

  (ii) the normal at Q.
(2)

 (d) Find the exact value of the finite area enclosed by the curve between the points P 
and Q, the tangent at P and the normal at Q.

(7)
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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.

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

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

 (a) Obtain an expression for cos 2θ in terms of cos2θ.
(2)

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

 (c) Show that cos 3θ ≡ 4 cos3θ – 3 cos θ.
(4)

 (d) Solve, for 0 < θ< π, the equation 9 cos θ – 12 cos3 θ = 2, giving your answers to 3 
significant figures.

(4)

 (e) Find ∫ 2

π

0
(3 cos3θ + 2 sin θ)dθ.

(5)
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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.  Figure 2

 Figure 2 shows a right pyramid VABCD.  The base ABCD of the pyramid is a square of 
side 10 cm and VA = VB = VC = VD = 18 cm.

 (a) Find, in cm to 3 significant figures, the height of the pyramid.
(3)

 (b) Find, to the nearest 0.1°, the size of the angle between VA and the plane ABCD.
(3)

 (c) Find, to the nearest 0.1°, the size of the angle between the plane VAB and the plane 
ABCD.

(3)

 (d) Find, in cm to 3 significant figures, the length of the perpendicular from B to VA.
(4)

 (e) Find, in cm to the nearest 0.1°, the size of the angle between the plane VAB and the 
plane VAD.

(4)
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Question 10 continued
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Question 10 continued
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