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1 Solve the simultaneous equations

 x + 3y = 10
 2x – y + 4z = 2
 3x + 2y – 3z = 19 [6]
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2 (a) (i) Write  2x2 + 4x – 5  in the form  2[(x + p)2 – q] [2]

  (ii) Hence state the minimum value of  2x2 + 4x – 5  and the value of x at which 
 it occurs. [2]
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 (b) In a controlled experiment, the number of bacteria N after t hours is given by

N = 500e2t

  (i) Find the initial value of N. [1]

  (ii) Find, in whole minutes, the time for N to increase by 48% [4]
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3 (a) Solve   sin (2x – 60°)  =  – 0.5   0° G H I J x G H I J 360° [5]
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 (b) Show that
tan x cos x

(1 – cos2 x)
1
2

  ≡  1

[4]
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4 A curve is given by the equation   y = x2 + x

 (i) Find the equation of the normal to the curve at the point where x = 2

  Leave your answer in the form ax + by + c = 0, where a, b and c are integers. [7]
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 (ii) Find the values of k for which the line  y = k x – 4  is a tangent to the
  curve  y = x2 + x [7]
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5 (a) Integrate   5x4 + 1
2x3 

 – 4
√x

 [4]
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 (b) Given that

  ∫–1
  (x

2 – px + 3) dx = 8
2

  find the value of p. [6]
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6 f (x) = qx3 – 7x2 + r  where q and r are constants.

 f (x) has a factor  (x + 1)

 When f (x) is divided by (2x + 1) the remainder is 7

 (i) Find the values of q and r. [7]
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 (ii) Factorise fully the expression f(x) [3]
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 (iii) Hence solve  2(23y) – 7(22y) + 9 = 0 [5]
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7 (a) Write down the first four terms in ascending powers of x in the expansion of 

      (2 – x)8 [4]



*28SMT1117*

*28SMT1117*

12955.05 R
[Turn over

 (b) The term independent of x in the expansion of  (√x  – k
x2)10

  is 405

  Find the possible values of k. [5]



*28SMT1118*

*28SMT1118*

12955.05 R

8 (a) Solve  0.7x < 5 [5]
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 (b) Fig. 1 below shows a sketch of a curve with equation y = 8 – x3

O

8

2

y

x

(x, y)

y = 8 – x3

Fig. 1

  Find the maximum area of a rectangle which can be inscribed in the closed region 
bounded by the curve and the positive x and y axes. [8]
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9 (a) Fig. 2 below shows a sketch of a circle with centre P(1,1).

R

O x

y

P(1, 1)

Q(4, 3)

Fig. 2

  The tangent to the circle at the point Q(4, 3) cuts the y-axis at point R.

  Find the area of triangle PQR. [7]
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 (b) Fig. 3 below shows a sketch of a right-angled triangle ABC.

C

BA
θ

√3x – 1

2√x

Fig. 3

  AB has length √3x – 1

  BC has length 2√x

  BÂC = θ

  Given that cos2 θ = 1x       , find the value of x. [8]
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