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Find the inverse of f{x) = ax + b where b and a = 0 are constants. - [2]
3 2 Tx ~ B
Express S 2x ) in the form A'i iz L5t Dz where 4, B, C and D
(x7'+1) x”+1 (x2+l)
are constants. [3]

Find the set of values of m such that the gradient of the line passing through the

points (m; 4) and (1; 3 — 2m) is less than 5. [51
R
S
3cm
5cm
&
P Q
In the diagram QPS = -g-, POR = g PS =5 cm and QR =3 cm.
Given that tan PQS = %, find the exact length of RS. [6]
()  Expand (9-4x)* in ascending powers of x up to and including the term
2
inx*. [4]
(ii)  State the range of values of x for which the expansion is valid. [1]

; & . T
(i) Byusingx= 5 in the expansion, find an approximation for N7

leaving your answer in the form 2 [2]
q

(i) A geometric series has first term x and second term (x2 - x). If all the

terms are positive, find the set of values of x for which the series
converges. (3]

(i) Giventhatx = %’ find the smallest value of n for which the sum of the
first » terms differs from the sum to infinity by less than 0,001. [4]
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A closed cylindrical tin of radius » and height % has fixed volume V.
(i) Find the total surface area, S, of the tin in terms of 7,  and V. [3]

(ii)  Show that its total surface area is smallest when its diameter and height

are equal. [4]
(i) Show by calculation that the equation e” — cosx =2 has a root between
w=and e =1F [3]

(ii) Use Newton-Raphson method twice, starting with xo = 1, to find the root
of ¢* —cosx -2 =0, correct to 3 decimal places, [4]

Solve exactly the equations:

@) logs(r~2)=3log;2 - Jlog,(x~2) [4)
b)) 2 -T-3 ' [4]

(a)  Prove the identity
tan> 6 —sin® 6 = tan’ Asin’ O [3]

(b) Solve the equation.

4sin’ Btan@ —tanf =0 for 0 < 6< 2m. [6]
(i)  Express the complex number w = 8 + 14+—2ii in the form x + iy. [4]
(i)  Hence or otherwise, find
T lw| in the form ab,
7 argument of w. [6]

The mass of an animal at time ¢ is x grammes. The rate of increase of the mass is
directly proportional to (10 000 — x*) where 0 <x < 100.

(i) Write down the differential equation connecting x and ¢. [2]

(ii)  Solve the differential equation given that x = 10 when ¢ = 0 and
that x = 50 when ¢ = 10, giving x in terms of 7. [8]
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