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2
Find the inverse of f{x) = ax + b where b and a = 0 are constants. [2]
3 2
. - B
Express e B Zx - in the form A‘i = Las D2 where 4, B, Cand D
(x2+1) x“+1 (x2+1)
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. [5]
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In the diagram QPS = 5’ PQR = > PS=5cmand QR =3 cm.

A 3
Given that tan PQS = 2 find the exact length of RS. [6]

(i) Expand (9 - 4x)'% in ascending powers of x up to and including the term

in x%, [4]

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

i 4 o B
(i) Byusingx= 5 in the expansion, find an approximation for /77

leaving your answer in the form il , [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]

(ii) Giventhatx = §3—, find the smallest value of  for which the sum of the
first n 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 z,  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
¥=0atndx=1. [3]

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

Solve exactly the equations:
1 3
@  Slogs(x~2)=3log;2-logs(x-2) [4]
(b) 2e™ =7 -3 [4]
(a) Prove the identity
tan” 8 —sin’ 6 = tan” @sin” 6 [3]

(b) Solve the equation.

4sin*Htan@ —tan@ =0 for 0 <6< 2. [6]
()  Express the complex number w = 8 + ?+_-2ii in the form x + iy. [4]
(ii)  Hence or otherwise, find
1. lw| in the form a~/b,
2. argument of w. [6]

The mass of an animal at time 7 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]

(i)  Solve the differential equation given that x = 10 when ¢ = 0 and
that x = 50 when ¢ = 10, giving x in terms of . [8]
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The function fis defined by f(x) = (x—2) (x + 3), xEIR.

Sketch on separate diagrams, showing clearly all the intercepts and turning
points, the graphs of:

@ y=rlx) (4]
@ y=|f(x) 2]
i) y=£(2x) 2]
) y=f(x-1) 2]
v) y=-2f(x) 2]
y
52F-mmmm e /
28 a
: R :
0 é 5 X

The diagram shows region R, bounded by the curve f(x)=x+x", the x- axis,
the linesx=2 and x = 3.
0] Calculate the exact area of the region R. [4]

(i)  Using the trapezium rule, with 4 ordinates, find the approximate area of
region R correct to 3 decimal places. [4]

(iii) Calculate the exact volume generated when region R is rotated completely
about the x-axis. [5]
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(2)

(b)

1

2
Relative to the origin O, the position vectors of P, Q and R are | 3 |,
4

-3

0 |and | 1 | respectively.

-1

-2

Find POR.

1
m-—z

The vector W =|m+1]|.

®

(i)

(iii)

m\6

If Wis a unit vector, find the possible values of m.

m+3
The vector V=| 2m

-24/6 |

If W is normal to V, find the values of m.

m-i
Thevector U=| n

2«/6'

Given that W is parallel to U, find the values of m and ».
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