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1 if g and b are positive real numbers, @ = b and log, b+ o b
: )

&

terms of a.
2 {(a)  Find the product of x* = 3x-5 and x>+ 3x-2.

13)] Solve the inequality

=3 express b in

2x% ~3x <5,
3 Express z= ; +;, in the form g + bi, where g and b are real.
+4i
Hence or otherwise find |z} in the form c~d where d is a prime number.
4 The first and last terms of an arithmetic progression are —10 and 25.
(a)  Find the number of terms of the progression for which the sum of the
terms first exceeds 300.
(b)  Calculate the difference bétween consecutive terms in this progression
for the number of terms above.
5 The position vectors of points A and B with respect to the origin O, are given

by

OA =i+3f+3k,
OB=—4i+5j+3k.

Show that cos(AéB) e

/38

» Hence, or otherwise, find the position vector of the point P on OB such that

AP is perpendicular-to OB.

6 By putting 10" = m, show that the solution to the equation

10" +10™ ) 1 (IH-I)

=kis x ==
k-1

10" -107 2

Hence show that x = ig2+-;—ig3—-~;— whenk=11.
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The diagram below shows the linear graphs of f (x) g(x) = x and f~(x)
which intersect at C. The graph f™'(x) intersects the x-axis at point A and
Ax) Intersects x-axis at B.

(a)

(b)
(©)
(a)

(b)

(a)

(b)
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State the name given to the function g(x)}in relation to the functions

flx}and f7(x). [1)
Write down the coordinates of the points A and B. [3]
Calculate the coordinates of the point C. (3]

By means of the substitution  =sinx or otherwise, find the exact value

of fjcosx-dsin x dx, [3]

Solve the equation cos3y = -% for 0° < y<270° [4]

Show, by sketching two appropriate graphs, that the equation

x° +3x — 3 =0 has only one real root. [2]

Show, by calculation, that the root of the equation in (a)

lies between x =0,8 and x =1. 1]
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(¢)  Obtain approximations to the root of the equation in (a), to
i 3 significant figures

i by performing one application of the Newton-Raphson
" procedure using x = 0,8 as a first approximation, 2]

3

3x;’ and starting

(i) by performing two iterations, using x_,, =

with x =0,8. [2]
0] Write down the equation of a circle with centre (4; -3) and radius 5. 1]
(i)  State the condition satisfied by the point (x;») inside this circle. [1]

(iif)  Sketch this circle and the line 2x + ¥ = 3 on the same diagram with
the line intersecting the circle at 2 points. - 2]

(iv) Find the range of values of x such that the point inside the circle lies
onthe line 2x+y=3. - f31

Given that x = ln(3 + 2:) and y= 931:,

() find % in terms of ¢, 3]

(i)  show that the curve has only one turning point and write
down the coordinates of the turning point. [4]

One root of the equation x* + ax® + bx® + 16x ~12 = 0 is 2 and the other oot
is ~2.

Find
(a)  the values of g and 5, (4]
(b} the other two roots using the values of @ and & found in (a) above. [4]

(a)  Inatiangle ABC, AB=232 cm, BC = 15,3 em and angle ABC = 121°,
Find, by calculation, angle BAC, giving your answer to the nearest ,1°, {5]

(b)  Inatriangle PQR, PQ = 2x units, PR = (x—2) units and angle P is
almost a right angle, such that aﬁgle P (—;f - x) radians, where x is
small,

Show that QR® = -4x® +13x* ~4dx 4+ 4, [3]
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®  Show that 2x° -+ 8x -4 = (2x-1)(x+ 4). [21

x2+2x+20

2x°-x"+8x~4

(if)  Express in partial fractions. [4]

3 xT+2x+2 .
(lii)  Hence evaluate f1 2; - xli 8:{{»}— 413.’x, and give your answer correct to
three significant figures, ‘ [4]

) Express 12x - 4x” in the form ¢ - {ax+ b)z, where aq, b and ¢ are
constants to be found. 2]
(i)  Find the equation of the tangent to the curve y=12x-4x% at the point

y=8andx<§. [6]

(iiiy A finite region R is bounded by the y-axis, the tangent calculated in (i)
and the curve y =12x - 4x°, '

IHustrate, by shading, the region R on a sketch graph. [2]

{(iv}  Calculate in terms of m, the exact volume when R is rotated through
360° about the x-axis. (3]

(a8)  Some juice is tapped into a cylindrical container at a rate of 100 em?
per minute. It is sieved out through a hole at the bottom of the cylinder
at a rate of 2,5k em® per minute, where 4 cm is the height of the juice
in the cylinder at time ¢ minutes. The radius of the cylinder is 5 cm.

()  Show that i_} - [4]

(i} Solve the differential equation to find % in terms of ¢, given
that at time 1 =0, 5= 0.

Hence or otherwise state the maximum value of & and explain
why this height cannot be exceeded. [8]

(b)  The delivering tap in part (a) was closed off when juice was at maximum
height, and the juice was allowed to drain out. The differential

equation satisfied by the drainage process only is % = —%—w .
. 7t

Solve this differential equation to find ¢ in terms of / and show that the
time taken to make the juice go down to a height of 0.88 cm is nearly
2 hours. :

M .
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