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1  Solve the equation In(x + 5) = 5 + Inx. Give your answer correct to 3 decimal places. [4]
2 Find the quotient and remainder when 2x* — 27 is divided by x* + x + 3. [3]

3  On a sketch of an Argand diagram, shade the region whose points represent complex numbers z
satisfying the inequalities |z—3 —i| <3 and |z| > |z — 4i|. (4]

4  The parametric equations of a curve are

cos 6
x—m, y—6+2COSG.

d
Show that ay = (2 - sin 0)>. [5]

)

o

The diagram shows the part of the curve y = x> cos 3x for 0 <x < én, and its maximum point M, where

X =d.

2
(a) Show that a satisfies the equation a = %tan_l ( g ) [3]

(b) Use an iterative formula based on the equation in (a) to determine a correct to 2 decimal places.
Give the result of each iteration to 4 decimal places. [3]

6 (a) Express 3cosx + 2cos(x — 60°) in the form R cos(x — o), where R > 0 and 0° < a < 90°.
State the exact value of R and give a correct to 2 decimal places. [4]

(b) Hence solve the equation
3c0s260+2cos(20—-60°) =2.5
for 0° < 6 < 180°. [4]
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(a) Use the substitution # = cosx to show that

b3 1
J sin 2x e2¢%8% dx = J 2ue® du. [4]
0 -1
T
(b) Hence find the exact value of J sin 2x 2 °S* dx. [4]
0

The variables x and y satisfy the differential equation

dy y2+4
dx _x(y+4)

for x > 0. It is given that x = 4 when y = 2+/3.

Solve the differential equation to obtain the value of x when y = 2. [8]

The lines / and m have equations

[: r=ai+3j+bk+A(ci - 2j+4k),
m: r=1i+2j+3k+p2i-3j+k).

Relative to the origin O, the position vector of the point P is 4i + 7j — 2k.

(a) Given that [ is perpendicular to m and that P lies on /, find the values of the constants a, b and c.

[4]

(b) The perpendicular from P meets line m at (. The point R lies on PQ extended, with
PQO:QR=2:3.

Find the position vector of R. [6]

21 — 8x — 2x?

Letf00) = oG o

(a) Express f(x) in partial fractions. [5]

(b) Hence obtain the expansion of f(x) in ascending powers of x, up to and including the term in x.

[5]

5a - 2i
The complex number z is defined by z = 3a+ ,l , where a is an integer. It is given that argz = —}ln.
ai

(a) Find the value of a and hence express z in the form x + iy, where x and y are real. [6]

(b) Express Z> in the form re'®, where r > 0 and —x < 6 < ©. Give the simplified exact values of
r and 6. (3]
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