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1

The equation of a curve is y =

negative.

1+x
for x > − 12 . Show that the gradient of the curve is always
1 + 2x
[3]

2

Solve the equation 2 3x − 1 = 3x , giving your answers correct to 3 significant figures.

3

Find the exact value of Ô

4

1

ln x
 dx.
x

[5]

The parametric equations of a curve are

Show that

5

4

[4]



dy
= tan t − 14 0 .
dx

x = e−t cos t,

y = e−t sin t.
[6]

(i) Prove that cot 1 + tan 1  2 cosec 21.

[3]

(ii) Hence show that Ó

[4]

10
3

10
6

cosec 21 d1 = 12 ln 3.

6

O
C

B
r
q

A
In the diagram, A is a point on the circumference of a circle with centre O and radius r. A circular arc
with centre A meets the circumference at B and C. The angle OAB is 1 radians. The shaded region
is bounded by the circumference of the circle and the arc with centre A joining B and C. The area of
the shaded region is equal to half the area of the circle.
(i) Show that cos 21 =

2 sin 21 − 0
.
41

[5]

(ii) Use the iterative formula
1n+1 = cos
1
2

−1

P

Q
2 sin 21n − 0
,
41n

with initial value 11 = 1, to determine 1 correct to 2 decimal places, showing the result of each
iteration to 4 decimal places.
[3]
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7

Let f x =

2x2 − 7x − 1
.
x − 2 x2 + 3

(i) Express f x in partial fractions.

[5]

(ii) Hence obtain the expansion of f x in ascending powers of x, up to and including the term in x2 .
[5]

8

Throughout this question the use of a calculator is not permitted.
(a) The complex numbers u and v satisfy the equations

u + 2v = 2i

and

iu + v = 3.

Solve the equations for u and v, giving both answers in the form x + iy, where x and y are real.
[5]
(b) On an Argand diagram, sketch the locus representing complex numbers Ï satisfying  Ï + i = 1
and the locus representing complex numbers w satisfying arg w − 2 = 34 0. Find the least value
[5]
of  Ï − w  for points on these loci.
9

C

D

B
A

O
The diagram shows
whose
a position vectors with respect to the origin O are
` athree points
` aA, B and C `
2
0
3
−−→
−−→
−−→
given by OA = −1 , OB = 3 and OC = 0 . The point D lies on BC, between B and C, and is
1
4
2
such that CD = 2 DB.
(i) Find the equation of the plane ABC, giving your answer in the form ax + by + cÏ = d.

[6]

(ii) Find the position vector of D.

[1]

(iii) Show that the length of the perpendicular from A to OD is

1
3



65 .

[4]

[Question 10 is printed on the next page.]
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10

60°

h

C
A tank containing water is in the form of a cone with vertex C. The axis is vertical and the semivertical angle is 60Å, as shown in the diagram. At time t = 0, the tank is full and the depth of water
is H . At this instant, a tap at C is opened and water begins to flow out. The volume of water in the
tank decreases at a rate proportional to ïh, where h is the depth of water at time t. The tank becomes
empty when t = 60.
(i) Show that h and t satisfy a differential equation of the form
dh
−3
= −Ah 2 ,
dt
where A is a positive constant.

[4]

(ii) Solve the differential equation given in part (i) and obtain an expression for t in terms of h and
H.
[6]
(iii) Find the time at which the depth reaches 21 H .

[1]

[The volume V of a cone of vertical height h and base radius r is given by V = 13 0r2 h.]
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