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1. The parametric equations of a curve are

x = 2t − cos t, y = 1 + sin t, 0 ≤ t ≤ 2π.

Find the coordinates of the stationary points on the curve.
(5)

2. f(x) = 2 + x

3 + x
− 2 − x

3 − x
.

(a) Show that f(x) may be expressed as
2x

9 − x2 .
(2)

(b) Show that, when the term in x7 and higher powers of x are neglected,

f(x) = 2

9
x + 2

81
x3 + 2

729
x5.

(4)

3. At time t hours the mass of bacteria in a culture is m milligrams. At time t = 0,

m = 4 and
dm

dt
= 8.

A model for the growth of the bacteria is given by m = Aekt , where A and k are constants.

(a) Work out
dm

dt
in terms of A, k and t and hence find the values of A and k.

(5)

(b) Find the value of t when m = 20.
(3)

4. Find the equation of the tangent to the curve

x2 + xy + y2 = 7

at the point (1, 2).
(6)
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5.

R

0 4 x

yFigure 1

Figure 1 shows a sketch of the curve y = √
2x + 1. The region R is bounded by the

curve, the x-axis and the lines x = 0 and x = 4.

(a) Find the area of R.
(4)

(b) The region R is rotated through 360◦ about the x-axis. Find the volume of the
solid formed.

(4)

6. (a) Find the coordinates of the point of intersection of the lines

r =



2
3

−1


 + λ




1
4
2


 and r =




−3
4

−2


 + µ




2
1
1




(4)

(b) Find the angle, to the nearest degree, between the two lines in part (a).
(4)

(c) Find the coordinates of the point where the line

r =



2
3

−1


 + λ




1
4
2


 meets the yz − plane.

(2)

7. (a) Show that

�
a + h

a

(
x2 − a2) dx = h2

3
(3a + h).

(4)

(b) Find � tan2 x dx.
(2)

(c) Find �
π

3

0

x sec2 x dx.
(5)
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8. (a) Use the trapezium rule, with three strips, to show that

�
3

0

4

x + 3
dx ≈ 14

5
.

(4)

(b) Show that the exact value of �
3

0

4

x + 3
dx is ln 16.

(3)

(c) Sketch the graph of y = 4

x + 3
, for x ≥ 0, and explain how it shows that

ln 16 <
14

5
.

(3)

9. (a) Evaluate �
π

2

π

6

cot x dx.
(4)

(b) Solve the differential equation

(1 + x)
dy

dx
= (1 − x)y,

given that y = 4 when x = 0.
(7)

END TOTAL 75 MARKS
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