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Solve the equation In5+1n(3x—2) = 2In(x—4). Give your answer in a simplified exact form. [4]

Find the set of values of x satisfying the inequality |32’C_1 —4| > 2. Give your answers correct to
3 significant figures. [4]

On an Argand diagram, shade the region which represents the complex numbers, z, satisfying the
inequalities [z—2+1| <3 and |z| = |z—2+2i]. [5]

Solve the equation cos (20 —45°) +sin(260—45°) +1 = 0 for —180° < 6 < 180°. [6]

(a) The parametric equations of a curve are

B _ 1
X = tan2t, Y=Snor
d . .
Show that & can be written as A cozs 2 , where A is a constant to be found. [5]
dx tan”2¢
(b) Find an exact equation of the tangent to the curve at the point where ¢ = %TE. [4]
o in’cos(3 ﬁ)
Use the substitution # = V/x to find the exact value of 1 2? dx. [6]
16T X

The square roots of 3 — (20 \/7)i can be expressed in the Cartesian form x +1y, where x and y are real
and exact.

By first forming a quartic equation, find the square roots of 3 — (20 ﬁ)i. Give your answer in exact
Cartesian form. [5]

(a) By sketching a suitable pair of graphs, show that the equation x> = 4 —2x has exactly one
real root. [1]

(b) Show that, if a sequence of real values given by the iterative formula

30 +4
x o =—"
ntl 4xj+2

converges, then it converges to the root of the equation in 8(a). [2]

(¢) Show by calculation that this root lies between 1 and 2. [2]
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(d) Use the iterative formula given in 8(b) to calculate this root correct to 2 decimal places. Give the

result of each iteration to 5 decimal places. [3]
pe 22
Let £(x) = 36 —4x 23x .
BGx+1)(x"+4)
(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°.

[4]

(c) State the set of values of x for which the expansion is valid. [1]

The variables x and y satisfy the differential equation
d
4e2 = x(y+3)

for y > 3. Itis given that y = -2 when x = 0.

Solve the differential equation and obtain an expression for y in terms of x. [8]
4 -1
The points 4 and B have position vectors |—1 | and |3 | respectively. The line ¢ passes through the
points 4 and B. 2 5
(a) Find a vector equation for . [2]
2 -3
The line s has equation r = (1 |+ u|—4].
5 5
(b) Find the acute angle between s and . [3]
(¢) Find the length of the perpendicular from 4 to s. [5]

R —



