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1.

8
1
Evaluate ⌠
dx, giving your answer in the form a + b√2, where a and b are integers.

⌡1 √ x

(4)
May 2007

2.

(a) Find the first 3 terms, in ascending powers of x, of the binomial expansion of
(2 + kx)7
where k is a constant. Give each term in its simplest form.
(4)
Given that the coefficient of x2 is 6 times the coefficient of x,
(b) find the value of k.
(2)
June 2009

3.

Find the first 4 terms, in ascending powers of x, of the binomial expansion of
1 

2− x
2 


8

giving each term in its simplest form.
(4)
May 2013 (R)
4.

(a) Find, to 3 significant figures, the value of x for which 5x = 7.
(2)
(b) Solve the equation 52x – 12(5x) + 35 = 0.
(4)
June 2008
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5.

(a) Given that 5 sin θ = 2 cos θ, find the value of tan θ .
(1)
(b) Solve, for 0 ≤ x<360°,
5 sin 2x = 2 cos 2x ,
giving your answers to 1 decimal place.
(5)
June 2010

6.

The circle C has equation
x2 + y2 – 6x + 4y = 12
(a) Find the centre and the radius of C.
(5)
The point P(–1, 1) and the point Q(7, –5) both lie on C.
(b) Show that PQ is a diameter of C.
(2)
The point R lies on the positive y-axis and the angle PRQ = 90°.
(c) Find the coordinates of R.
(4)
June 2009

7.

(a) Solve for 0 ≤ x < 360°, giving your answers in degrees to 1 decimal place,
3 sin (x + 45°) = 2.
(4)
(b) Find, for 0 ≤ x < 2π, all the solutions of
2 sin2 x + 2 = 7cos x,
giving your answers in radians.
You must show clearly how you obtained your answers.
(6)
May 2011
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8.

(a) Find the value of y such that
log 2 y = –3.
(2)
(b) Find the values of x such that
log 2 32 + log 2 16
= log 2 x .
log 2 x
(5)
June 2009

9.

π

(a) Sketch, for 0 ≤ x ≤ 2π, the graph of y = sin  x +  .
6

(2)
(b) Write down the exact coordinates of the points where the graph meets the coordinate
axes.
(3)
(c) Solve, for 0 ≤ x ≤ 2π, the equation

π

sin  x +  = 0.65,
6

giving your answers in radians to 2 decimal places.
(5)
May 2007
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10.

2x cm

x cm
y cm

Figure 1
Figure 1 shows a solid brick in the shape of a cuboid measuring 2x cm by x cm by y cm.
The total surface area of the brick is 600 cm2.
(a) Show that the volume, V cm3, of the brick is given by
4x3
V = 200x –
.
3
(4)
Given that x can vary,
(b) use calculus to find the maximum value of V, giving your answer to the nearest cm3.
(5)
(c) Justify that the value of V you have found is a maximum.
(2)
May 2007
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