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INTRODUCTION

This book is intended to help students about to take examin-
ations at the GCE 'O' level in Mathematics. The questions
are drawn from both the University of London and the
Associated Examining Board's papers. These Boards have
given their kind permission for reproduction of their quest-
lons in this text, however we must point out that this
in no way implies that the solutions given are the respons-
ibility of either Board. The solutions are the sole respons-
ibility of the author.

The format of the book is specifically structured so that
students may read and attempt questions before referring
to the suggested answer. In this respect it is a useful
self testing program.

The author of this text is a long standing member of the
teaching profession specialising in Mathematics and Statis-
tics. Prior to entering the profession many years ago
he was an engineer and thus his experience in the applied
field is invaluable.
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uestion

L.

A bank offers two schemes of investment. Scheme A pays
tax-free interest of 8%. Scheme B pays interest of 12%
on which tax at 30% has to be paid. A man has £1000
to invest. Calculate his income, after tax, under the two
different schemes.

The graph of y = x + 4 has a minimum point . forz xu > 0.
X

Calculate the coordinates of this minimum point.  (You

are not required to verify that it is a minimum point.)

(i) Solve the equation x2 + 4x = 0.

(ii) Solve the equation x®> + 4x + 1 = 0, giving your
answers correct to one decimal place.

The vertices of the quadrilateral PQRS have coordinates
P(0,1), Q(1,3), R(3,5) and S(5,6).

(@) Write down the volumn vectors which represent
>
QR and PS and state a geometrical relationship
between QR and PS.

(b) Write down the column vectors which represent
P+Q and RS and show that PQ = RS.

(No credit will be given for constructions or drawings
on graph paper.)

Rationals, Q

Irrationals, P

/continued....
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5.

(Continued)

The Venn diagram shows the set of all real numbers, which
are either rational or irrational.

i it i it both the set of
Copy the diagram and put into it
(a) intz)glers, I, and the set of natural numbers, N.

(b) For each of the following numbers, state all of

the sets, using the lettersnl, N, .P, Q, to which each
belongs: (i), (ii) 3 1/7, (iii) &, (iv) -4.

g 4

35-
30-
- 25-
20-
152 Rent
10- Food

5 Fuel

i i f a family
The bar chart illustrates the weekly e).(pendlture o
on rent, food and fuel. Sketch a pie chart to represent
this information, marking the size of the angle in each

sector.

Make b the subject of the formula

m (a - b)
a+b

The distances of the planets Mercury and Neptune 9from
the sun are approximately 6 x 10 km and 4.5 x 10° km
respectively.

Continued....
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8.

10.

(Continued)
(a) Find, in standard form, the value of

distance of Neptune from the sun
distance of Mercury from the sun

(b) Given that the speed of light is 3 x 10° km/s, find,
in minutes, the time taken for light to travel from
the sun to Neptune.

A man stands on horizontal ground with his feet 50 m
from the base of a vertical tower. He observes the angle
of elevation of the top of the tower to be 129 and the
angle of depression of the base of the tower to be 20,
Find, in metres correct to one decimal place, the height
of the tower.

In January 1980 a man decided to buy a car for £5000.
During the year he travelled 19,000 km at an average
petrol consumption of 8.1 litres per 100 km. Petrol cost
29p per litre, insurance cost £105 for the year, servicing
charges were £17 and £35 and he had to replace 2 tyres
at £16.50 each. At the end of the year he sold the car
for 85% of its cost price. Find the total cost of his motor-
ing for the year and calculate, to the nearest 0.1p, the
cost per kilometre.

If he had not bought the car he would have had to travel
to work by bus and train. Assuming that he works for
230 days in the year and every day he buys a return bus
ticket for 80p and a return train ticket for £1.30, find
the yearly cost of travelling to work by bus and train.

For his holiday he would have to buy 2 adult train tickets
at £32 each and two children's tickets at half price. He
further estimates that other travel, that is shopping, week-
end trips, etc., would cost, on average, £4 per week for
a 52 week year.

Find the total cost of travel by train and bus for the year.
By how much does the cost of running a car for the year

Continued.....



10.

11.

12.

(Continued)

exceed the cost of using bus and train? Express this excess
cost as a percentage, to 2 significant figures, of the cost
of running the car. ;

In an election, with just 2 candidates, x voters voted for
candidate A and 30 voted for candidate B. If a voter
is to be picked at random, write down an expression for
the probability that a voter will be picked who voted for
candidate A.

In a second election, with the same 2 candidates, there
were 30 more voters altogether but & fewer voted for
candidate A. If, again, a voter is to be picked at random,
write down an expression for the probability that a voter
will be picked who voted for candidate A.

Given that the first probability is twice the second prob-
ability, form a quadratic equation in x.

Hence find the value of x.

(a) Show that the point with coordinates (3,4) lies on
the curve with equation y = x® - 3¢ + 4. Calculate
the gradient of the curve at this point.

(b) A hydrogen atom consists of an electron and a

proton. In appropriate units, the energy E of the
atom is given by

E-=L-Xxy0

where k is a non-zero constant and x is the (variable)
distance between the electron and the proton.

Show that E has a turning point when x :% .

For this value of x, determine the energy of the
atom in terms of the constant k. Show that this
energy is negative.

1435 (a)

13. A function f is defined by f:x > 3x-- x%'for all values of
X+
(i) Calculate the coordinates of the points where the
graph of y = f(x) cuts the x-axis. Make a quick
free-hand sketch of the graph.
(ii) Evaluate
3
of f(x)dx.

(iii) ~ With reference to the graph of y = f(x), explain

briefly why it is possible to have a value of b (where
b > 3) for which

b
of f(x)dx = 0

Find this value of b.

(iv) By considering the symmetry of the graph of y
y = f(x) over the interval -2 < x <5, find the value
of a for which

3
él' f(x)dx = 0
The diagram represents part of the curve
it s S
Ii y
0 B ¢
\ &

Page



14.

15.

l6.

(Continued)
(i) Write down the value of the x coordinate of
Pi
(i)  Evaluate the area bounded by the curve and
the x-axis.
(b) The equation of a curve is

vty oxf -iw,

Calculate the acute angle between the x-axis and
the tangent to the curve at the point (2,-6).

Draw the graph of y = 4 = x* for values of x from x =

-3 to 3, taking 2 cm to represent | unit on each axis.

Using the same scales and axes draw the graph of the
line'y'= xi+ 2.

Mark the intersections of the line and the curve as P and

Qs

(a) Write down and simplify the equation in x whose
solutions are given by the intersections of the curve
and the line. From your graphs obtain the solutions
of this equation.

(b) Calculate the area completely enclosed between
the curve y = 4 - ¥ and the line PQ.

Find the coordinates of the turning points on the curve
A R T G

and determine in each case whether the point is a maximum
or a minimum point.

Find the gradient of the curve at the point P(3,1) and
hence find the coordinates of another point on the curve
at which the tangent is parallel to the tangent at P.

10

11

17.

18.

The results of an experiment to investigate how a quantity
P is related to a quantity W were recorded as follows:

P 0.8
W 19.5

1.5
33.5

1.8
39.5

2.0
43.5

2.5
53.5

Plot these points on a graph, taking 4 cm to represent
one unit on the P-axis, taken across the squared paper,
and 4 cm to represent 10 units on the W-axis.

Show that P and W could be connected by a law of the
form :
W =aP + b,

where a and b are constants.
values of a and b.

Use your graph to estimate
Find also from your graph the value of P when W - 50.
The value of P corresponding to W = 30 is increased by
50%. Find from your graph the value of W corresponding
to this increased value of P.

Calculate a likely value for W when P = 10.

The table gives the time of sunrise in London on the 22nd
day of each month of the year.

December 08 04 hours
January 07 53 hours
February 07 02 hours
March 06 00 hours
April 04 51 hours
May 03 59 hours
June 03 42 hours
July 04 08 hours
August 04 55 hours
September 05 44 hours
October 06 34 hours
November 07 28 hours
December 08 04 hours

Continued....
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18.

19.

(Continued)

Using a scale of | cm to represent 1 month across the
page and 2 cm to represent 1 hour after midnight up the
page, draw a graph to show how the time of sunrise varies
throughout the year.

Taking the year to consist of 12 months of 30 days each,
it is approximately true that, d days after December 22nd,
the sun rises t minutes after midnight, where

t = 360 + 124 cos d°.
Using this formula

(i) find, to the nearest minute, the time of sunrise

when'd =133,
(i) find a value of d, correct to the nearest integer,
when the sun rises at 0520 hours,
(iii) find the probability that, on a day chosen at random
during the period 22nd December to 22nd June,
the sun will rise before 0520 hours.

The information below gives details of three journeys,
all made on the same day, along a motorway which runs
from West to East.

Page
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motorway

14

19.

(Continued)

Fig. 1 represents a simple map of the routes taken by
coach A, the car and coach B.

! ) I Coach A travelling East I > "'
|

I
M Car travelling West ‘I'———<——'

!
:‘—-—(’——!lmach B travelling Wesq

] |
A\g30km e
r 4N Larn.)

L
<

»J
&

I
Ig 60km 90km

West
end of

Penton Redley East

PG e

Coach A stopped at Penton service station, whilst coach
B stopped at Redley service station.

Assuming that the three vehicles moved at steady speeds,
draw, with common axes, graphical illustrations of the
journeys, taking 2 cm to represent 20 minutes on the time
axis and 2 cm to represent 20 km on the distance axis.
Mark the time axis as "Number of minutes after noon"
and the distance axis as "Number of kilometres from the
West end of the motorway".

By marking your graphs clearly,

where you take readings,
use them to estimate,

as accurately as possible:

end of
motorway

Means of | Starting | Time of Stopping Time of
transport point entering time reaching the
motorway end of the
motorway
Coach A West end Noon 12.50 pm 2.45 pm
of the to
motorway 1.05 pm
Car East end Noon - 2.00 pm
of the
motorway
Coach B East end | 12.30 pm| 1.40 pm 3.00 pm
of the to
motorway 1.50 pm
Continued.....

(a) the time at which coach A and the car were the
same distance from the West end of the motorway,

(b) the distance from the East end of the motorway
when coaches A and B passed each other,

(c) the distance between the coaches at the time when

(d)

coach A and the car passed each other,

the time at which the coaches were the greatest
distance apart whilst both were travelling on the
motorway.




20.

21.

i i i dius 9 cm, ABD
In Fig. 2, O is the centre of a circle of ra 5
is agstra’ight line, the angle BOD = 48° and the angle
BAQ =288

FIG. 2.

(i) Calculate the length of the minor arc BCD.
(ii)
(iii)
(iv)
(v)

Calculate the area of the sector BODC.
Show that the angle ABO = 114°.
Calculate the length of AO.

Calculate the length of AN, where N is the mid-
point of BD.

(Take ™ to be 3.142.)

Page
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In Fig. 4, AB is a diameter of the circle, PAB is a straight
line and PT is the tangent at T.

Continued....

21.

(Continued)

jocm T

FIG. 4.

If the angle ABT is x°, calculate, in terms of X, the angles
BAT, ATP and APT.

Given that PA = 4 cm and PT = 10 c¢m calculate
(i)

(ii)
(iii)

the length PB,
the radius of the circle,

the ratio of the area of triangle PAT to the area
of the triangle PTB,

(iv) by using similar triangles, or otherwise, the ratio
of the length of TA to the length of BT.

In Fig. 5, O is the position of an observer on the horizontal
Plane OPQ. The observer is watching an aircraft which
Is flying due east at a constant speed of 400 km/h and

at a constant height of 2000 m.

When the aircraft is at A, it is due north of O and its
angle of elevation from O is 29°.

Continued....
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22. (Continued)

direction of flight of the aircraft

2 — B8

23.

b

i

/o Ch

FIG. 5.

Calculate the distance OP.

Later, when the aircraft is at B, its angle of elevation
from O is 26°. Calculate the bearing of the aircraft from
O at this instant.

Find the distance AB and hence deduce the time, in seconds
to the nearest second, between the two observations.

23. (Continued)

(b) The actual walking distance to climb the mountain
is 8 1/2 km and good walkers reach the summit in
2°'1/2 hours. Calculate the average speed.

(c) The formula

B h
3.5 * 2000

15

has been proposed for calculating mountain climbing
times, where t is the time in hours, d the walking
distance in km, and h the height to be climbed
in metres. Use this formula to calculate the time,
to the nearest minute, to climb Helvellyn from
Patterdale church gate.

(d) Rearrange the formula to express h in terms of
the time and the walking distance.

The summit of the mountain Helvellyn is approximately
1000 m above sea level and the village church gate at
Patterdale is 180 m above sea level. The summit is 6
km in a straight line from the church gate.

(a) Calculate, to the nearest degree, the angle of eleva-
tion of the summit from the church gate.

Continued....

<) In a parallelogram ABCD, AB - 8 cm, 'BC '= 6 cm

and the angle ABC = 117°17'. Calculate the length
of the diagonal AC and the size of the angle BAC.

(b) A ship steams 7 km East from a position P to a
position T. From T the ship changes course to
060° and travels in this direction for 10 km to a
position X. From X the ship changes course again
and travels 15 km South to Y. From Y the ship
returns to the position P.

(i) Draw a sketch to illustrate the above inform-
ation, marking the positions P, o X'vand ' Y.

(ii) Calculate the bearing of the position P from
the position Y.

25. Two lightships A and B are situated at sea 30 miles apart,

both on a bearing of 254° from a point P on land. The
lightship B is 28 miles from P.

Continued....
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25.

26.

(Continued)

A ship X is steaming in a direction of 344 along a line
equidistant from A and B, so that it will pass between
them.

Find, to the nearest tenth of a degree, the bearing of
X from P, when X is 28 miles from B and before X has
reached AB.

Find also the distance, to the nearest mile, of X from
P at this time.

In the diagram, T is the point of intersection of the chords
PR ‘and"SQ "of ‘@tcifcleld WPTH- 4R cm" TRI = 2" cmy*and TS
=Bems

(a) Prove that the length of TQ is 2 2/3 cm.

(b) Prove that APTS is similar to AQTR.

(o) Given that the area of APTS is 3 cmz, find the

area of AQTR.

(d) Find the value of the ratio

area of APTQ
area of ARTS

E

The four triangles AOB, BOC, COD and DOE are all similar,
and OA = 1 cm, OB = 2 cm.

(a) Find, in cnf, the area of the whole figure.
(b) Ffing the length, in cm correct to one decimal place,
of BE.

(c) Prove that BC is parallel to ED.

(d) Find, to the nearest degree, the size of the angle
BED.

Page
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28.

The side of the square PQRS is of length m + n.

m
X
=
m
S i Wi

Points

W, X, Y, Z are taken on the sides RO, OR,RS, SP respect-
ively such that

(a)
(b)
(c)
(d)

(e)

PW = QX = RY = §Z = m.
Prove that AQXW is congruent to ARYX.
Prove that ZWXY is a right angle.
Give reasons why WXYZ is a square.

Write down, in terms of m and n, the areas of

square PQRS and of APWZ.

By considering the areas of the squares and the
triangles, verify that WX? = m? + n’.
calculate the value of the

Given that WY = &4m,

ration : m.

Page
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29. (a)

In Fig. 4, the circle, centre O, has a radius of 10cm
and AB is a chord of the circle with the angle AOB
= 120° The mid points of the chord AB and the
minor arc AB are C and D respectively.

Continued....

30.

(b)

In Fig. 3, ABC is a trian i i
gle in which AB = 5 cm, BC =
8 cm and the angle ABC = 97°54'. In the rectangle ,ACDE,

29. (Continued)

FIG. 4.

Calculate the area contained b
: etween th i
lines AC, CD and the minor arc AD o gt

(Take 7 to be 3.142.)

Calculate, to the nearest 10 km

(i) the shorter distance irmi
from Birmingh
N, 29 .W.) to the North Pole, iy
the meridian through Birmingham,

(53°
measured along

(i) the radius of the circle of latitude 53° N.
(iii) the shorter distance along this circle of lati-

tude, from Birmingham t 2
gy 8L g o Amsterdam (53

AE = 24 cm and the diagonals meet at M.

Calculate

(@)
(b)
(c)
(d)

the length of AC,
the size of angle ACB,
the length of AM,
the size of angle DME.

Continued....
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30. (Continued)

31.

FIG. 3.

Figure a shows a space capsule which consists of a portion
of a cone whose parallel plane ends are circles of radii
2 metres and r metres, joined to a hemisphere of radius
2 metres. In Figure b, ACDEB is the cross-section of
the complete cone of which the portion BCDE is the cross-
section of the upper portion of the capsule. Given that

Continued....
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3]1. (Continued)

the height of AX of the complete cone is 6 metres, find,
by using similar triangles, the height AY, in terms of r,
of the small cone whose cross-section is ABC.

Show that the volume of the portion of the cone whose
cross-section is BCDE is (81 -m r’)m3.

Given that this volume is equal to the volume of the hemi-
sphere, calculate the value of r correct to 2 decimal places.

Taking the value of r to be 1.4 and T as 3.14, find, in
m? to 3 significant figures, the volume of the whole space
capsule.

. A closed cylindrical can, of base radius r cm and height

h cm, is to be constructed to hold 400 cm?®. Write down
an expression for h in terms of r and show that the total
area, A cm?, of sheet metal required to make the can
is given by

A57 8 & @
Find 98 and h i i ignifi
nd 4~ and hence, taking m as 3.14, find, to 2 significant
figures, the value of r which makes A a minimum.

For this value of r find the value of h:r.

- A student has a total of 126 marks in x tests.

In the next
two tests he has 9 marks and 8 marks respectively. Find,
In terms of x, his average number of marks per test for

(i) the first x tests,
(ii) the (x + 2) tests.

If his average for the first x tests was one greater than
his average for the (x + 2) tests, use the results of (i)
and (ii) to form an equation and, hence, find the value
of x.

Continued....
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33.

34.

35.

(Continued)

Another student has an average of 13.5 marks for the
first (x + 1) tests, but his mark on the last test gave him
a final average of 14 marks for the (x + 2) tests. What
was his mark on the last test?

(a) Add together the two fractions

’

2 4
x=5 e 3-x
and simplify your answer.
(b)

Solve the equation

2x-14

8x-45-x2:. 7 4

giving your answers correct to one decimal place.
(c) Sketch the graph of
y = x2-6x+ 1.

Show clearly on your graph the coordinates of the
points where the graph cuts the x-axis.

e

%v

e

Continued....
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30

35.

(Continued)
The diagram shows the graph of
y=x3+32 -4

The graph cuts the y-axis at P, cuts the x-axis at Q and
touches the x-axis at R.

(a)
(b)

Find the coordinates of P.

Given that Q is the point (1,0),
of iR«

find the coordinates

(c)

Find the coordinates of the two
where the gradient is 9.

points on the curve

(d) It T is the point (0, -9), find the area of AQTR.
. Itisgiventhatp:a—bandq:bp+p2,
(i) find the values of p and g when a = 2 and b =
-3.

(ii) By substituting (@ - b) for p in the expression
(bp + p2), and simplifying the result, show that
a formula for g, in terms of a and b is

q = a(a - b).

(iii) When q = 1/2 and b = -1/3 show that q =
can be expressed as 6a2 + 2a - 3 = Q.

a(a - b)

(iv)  Solve the equation 6a2 + 2a - 3 - 0, giving each
answer correct to two decimal places.
- (a) Solve the equation 5x% - 13x - 7 = 0 giving your

answer to two decimal places.

(b) Express m-12° 4 3 as a single fraction
(m-3)(m+3) 2(m-3)
in its lowest terms.
Continued....
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37.

38.

39,

(Continued)
(c) Given that
a=bc
b+c
(i) calculate a when b = 17 and c = 8.
(ii) express c in terms of a and b.
A car and a lorry travel in the same direction along a

motorway. The car travels at a constant speed ‘of x km/h
and the speed of the lorry, which is also constant, is 30
km/h slower than that of the car.

Write down, in terms of x, expressions for

(a)
(b)

(c)

the speed, in km/h, of the lorry,
the time taken, in hours, by the car to travel 20km,

the time taken, in hours, by the lorry to travel

20km.

The car takes 6 minutes less than the lorry to cover the
distance of 20 km. Write down an equation which x must
satisfy and show that it simplifies to

x2 - 30x - 6000 = 0

Solve this equation, giving your solutions correct to one
decimal place, and hence find the speed of the lorry.

In an examination, the lowest and highest marks
were 36 and 61 respectively. In order to change
any mark, y, into a new mark, N, the formula

N = 4(y - 36) was used. Calculate the lowest and
highest mark on the new scale and the mark which
remained unchanged.

(a)

By setting out each step of working clearly, show
that the equation 4x* + 12x - 11 = 0 results from
simplifying (2x + 3) 2= 20.

(b)

Continued....
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39. (Continued)

Hence, or otherwise, solve the equation

2 o
bx © + 12).( - 11 = 0, giving your answers correct
to two decimal places.

40. (a)
33

(b)

Solve the equations

P-2q-=3,
Pq = 2.

The total cost, C pence, of manufacturing a cubical
block of side x centimetres is represented by the
formu{a C = ax + bx®. Given that the cost of manu-
facturing a block of side 2 cm is 4 pence and a
plock of side 4 cm is 14 pence, form two equations
In a and b and hence find the values of a and b.

Also, find the cost of

manufacturing one of t
blocks of side 6 cm. § one of these

- (@)

(ii)

34

On ‘squared paper using a scale of 1 cm to represent
I unit, draw axes to show values of x from -10
to +10 and values of y from 0 to +]0.
lal?el the triangle ABC where A, B and
points (5,0), (10,0) and (10,5) respectively.

The images of the triangle ABC under transform-
ations represented by the matrices P and Q are
triangles AIB lCl and AZBZCZ respectively. Given

that
0 e 3.4
P 1 0 and Q = - —;— -4 3

fi'nd, draw and label Al BlC1 and AZB 2C2 on your
diagram, taking care to label each vertex correctly.
Describe fully the single transformation represented

by Q. (Any value that you need in your description
should be taken from your diagram.)

Continued....
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hl.

42.

43.

(Continued)

(1ii) Find the inverse matrix P_l and hence determine

the matrix X such that XP = Q.

Describe fully the single transformation represented
by X.

In this question use a scale of 2 cm to represent | unit
on each axis, taking values of x from -1 to +7 and values
of y from -5 to +5.

Draw on graph paper AABC, where A, B, C are respectively
the points (2,2), (6,2) and (6,4).

The transformation E is an enlargement about the point
(4,0) with scale factor -1/2. The transformation R is a
rotation through 180 °about the point (3,0).

Construct the images of AABC under the transformations
E, R, ER and RE marking your diagram carefully to dis-
tinguish the 4 images.

Describe in words the single transformation T such that
TRE'=ER:

Write down the matrix of the transformation S such that
SRE = I, where I is the identity transformation, and describe
in words the transformation S.

The points A(l,l), B(5,1) and C(3,2) are joined to form
A ABC.

(@) On graph paper, using 1 cm to a unit, and putting
the origin in the lower left corner of the paper,
draw AABC.

(b) Calculate the coordinates of the vertices of AA'B'C',
which is formed by transforming AABC using the

matrix
2 -1
1 2

Continued....

(Continued)

Page
(c) Draw AA'B'C' on the same graph. 38
(d) Ca!cula’_te the coordinates of the vertices of AA"B"C"
which is formed by transforming AA'B'C' using
the matrix
2 1
-1 1
(e) Draw AA"B"C" on the same graph and state the
scale factor of
e of the enlargement from A ABC to
(f) State the ratios of the areas of the three triangles.
.- A binary operation * is defined on the set 39

S= {0 i%, 0.0 £ 5 25l
such that

(@,b)¥(c,d) = (ac, b () d)
where@ represents addition modulo 360.
(i) Evaluate (2, 120)*(3, 300).

(ii) {ilvgil;ate (a,b)*(1,0). What does this suggest about
,0)7

(iii)  Evaluate (p,q)*(—lls , 360 - q) and hence write down
the inverse of (2/3, 170).

(iv) Find r and © if (r,0)*(3,70) = (6,30).
(v) Find r and all possible values of 0 if

[ (rye)*(rye)*(r9e) ] = (870)-




45. A motorist turns left with probability 1/2 and turns right
with probability 1/2 whenever he comes to a T-junction.
The motorist sets off from town A in the following road
system so that the probability he will go to B is 1/2 and
the probability he will go to C is 1/2, as shown.

(a) Make a copy of the diagram, and mark on it the

probabilities that he will reach D, E, F, G, H, I
and J.

(b) Explain why the sum of the last four probabilities
- in (a) should be 1.

(c) Another motorist turns left with probability q and
turns right with probability p, so that on the same
road system, we would write p by B and q by C.

State the probabilities that- this second motorist
reaches (i) D, (ii) E, (iii) F.

(d) Work out-(p + q)? and show that this is the same
as the sum of your three answers to (c).

46. Six functions are defined by

8B Gh il & fox0ed)~ ¥ g:x+%,
1
h:x=»>1-=, ].x*l_x, k:x->x_l.
(a) Copy and complete the combination table below.

(Note that for fg, f appears in the left column

and g in the top row and fg = h.)
Continued....

46. (Continued)

Page
bt b - -k
i i f glidh j k
f] £ CR0
B | Be mbsmbe ik ‘
h foob sl st %
io§ i e
kKT R TIREr
(b) State the identity function.
(c) State the inverse functions for () j, (ii) k.
(d) Use the table to simplify
(i) (g, (ii) f(gh).
7. In the regular hexagon OPQRST, OP - p and OT = t. 42
Express PT in terms of p and t and show that
(a) PS8 =21
(b) OS=p+ 2t
Given that PX = 2/3 PT, show that X lies on OS and find
the val .
value of XS °
8. Sets are defined as follows: 43

cars in a certain car park

red cars

cars not made in Great Britain

cars with automatic transmission

cars with a rear door ("hatchbacks")

cars with engines of more than 2 litres capacity
cars with sunshine roofs

NZIT>TH N

oot W0 i

Continued....



48.

49.

(Continued)

Write sentences, not using set language, to express the
following statements:

(a) FrinH=9

B HnNnR=H

© Auv M=A

Express the following statements in set language:

(d) None of the red cars has both automatic trans-
mission and a sunshine roof.

(e) Only cars made in Great Britain have engines of
more than 2 litres.

(f) All the cars not made in Great Britain have sun-
; shine roofs.

. (Continued)

A council is replacing its fleet of buses. It has been agreed
that there must be at least 50 new buses and that the

number of double decker buses must not be less than half .

the number of single decker buses.
The council buys x single decker and y double decker buses.

(i) Write down two inequalities (other than x > 0,
y > 0) which satisfy the above conditions. Using
a scale of 2 cm to represent 10 buses, illustrate
these inequalities on squared paper. Shade the
unwanted regions.

The seating capacity for a single decker is 40, for a double
decker it is 60. The council decides to buy enough buses
to have a total seating capacity of exactly 2400.

(ii) Write down and simplify the equation which satisfies
this condition. =~ On your diagram draw the graph
of the line which has this equation.

Continued....

| Page
. Gy which Sl e AT Rl
?nlsog:g decker bus requires two crewmen, a single decker
(iv) fhigdn;&eﬂzg?ig;u&sg:.mber of men required to crew
Taking a scale of 2 cm to represent one unit on the x- 45

axis and 1 cm to represent one unit on the y-axis and
using the same axes for both graphs, draw, for -2< x < 3,
the graphs of the functions

I P xe gy
g3 X x2,

Copy and complete the statements
gl xR SAa > = g g e R

Using the‘same scales and axes d
functions gf(x) and f-1(x). ke bl v

Find from your graphs the values of x for which
(a) gf(x) = £(x),
(b) l(x) - g(x).
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bs £ 1000, brs smcome -
. gk g ) @ xX*pgx=0 ) xr+HLx p /=0
&) Scheme A &) Scheme 8 e Sh 2
: P 79 Yormula . -
e o
4% a/l Rdpes ik 0/-?’/&0 X=0 or XK+¢«€=0 X= -4 * [  _dac
= = /2 o 1000 s 3 i
g, x #0000 50 iy e ;
= L8O sncome = KLs20

where as=1, b=, c=/

X = - LI

Rfter tax, fe recerves

2
100% — 304 = 708 5/0//20
= 70 x £/20 g R
e, 0o z
= £ 84 177001778 e 25 1.22/3—
bl B8 e
O i N0 e 3 o 3T
) She (7/4/0/5 Sas Lhe efaa//zw S Y= XY o

re 4 = cr,¢4.:z:"

TN /f O 1s the orygin, Jhe /an///oﬂ veclors of .
r s £ =GP = (), @=0k~(]), R-GF=(3), 5= “—/‘)
3 S g mod el BR = @ +0F = (24)+(3)= (2)

—=

B sl PE ok paralfel

for min. valze A/z =0
¢4

PS = 5108 = (a)4(5)=(5)

o ? =
o = —
it s PR = Po+od=(8)+(3)=(1)
= * 4 o
ax 2 RS =,~?—3+0'3’—/_f—)*/5) (/2)
S 15 grwen Fhal, for mm. pomnl, xzo
/77472, ,00}/7/ Sas X- coordypale .- x=2. L= VTP R i
palting X=2 .n  g=X 4 Y £S = (25900 Eaul
gI=2+4, i La = RSuNaay reguired)
Ly =
. pomnd  tfas 4 -coordipale - Y = @)

) =) T R g e g g P A bIB S 2l
W I3% ER Je, 3% s raltional.

) RE Q) ST, BN e, F s rational,
an //;/c"lqe/ anpd ralvral.
Ov) —Fcq ,— a1

1€, —< 15 ratiomal
and an snfeger
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u a,
: (a) Dustance of Nepluae 'ffom the Sun . 5w yo2
o '*4 £ 5 peodsfest. oay Distance of Mercory from the Jon e R 7o T
391 Rent= £25 i &
20 + Food= £i35 70’”L=[75 % hEe g
o e A = 7510
10 Foel s
For Fre Chard | 360 rqprsends £ 75 b))  Sme Ltakern = Distance
24° 57 £S5 J'/‘oeea’
= uwfadx /a3
B ,(/ox.reﬂ/.r L2585 expen Lhvre on /?en: e
T x 29°= 168° 4 L35 & i g gt sees
i o " £/5 p A 2 AR B
so
e Chard .~ LD KD a5
= 250 prnules e 2:S Xx/10° mincles
a
el i ‘50
) Y= mla-$) .
g - SO
o glatb) = mlia-b)
7an 12%c' & Tan 2°= 4
ay 1‘55: am — bm So J—-Z
bmp by = am—ay A= 50 Tarn /2 BN 5 T 2P
b/m+_y)= ﬂ/’”’y) /49{74/ o/ /oa/e/:a,té
2 = a/m-g) = SO dds 2T B Tanles
(rmt y) -

=1 90 € Tani2® iy ZTae 25/

UL L2 e 3T

/2 + A preFres

nor | an 83 B2 {42

JO0.L Jan £3 -B2 - 3,4




()

Purchase jorsce ofcbar = £ 5000

x volers voled ﬁ, Casdidale A
Peltrol consumplron = /3020 x &/= /539 /1 Fres J0 ” % 2 i g
/700
Petro/ Cost ://____-—-——5‘3/‘3; 22 =oze/446'—3/ (30+X) = Total number of voles cast
JnSurance, Servicing <A(705 4 17+35 42 (/6-50)) = 2[ /20 P [ voter casted vole Yor A) =
L‘(ynt.r (3o +x)
7otal/ [J/?Eﬂc/l/afe = L5000 3 A46-3/ + /90)=f 5636 -3/

o second erection,
Srcome [Jale ofcar)= 57 xF5000 = L 4250

Tola/ motoring coslts = F5636-3/- 4250) = X /1386-3/
Lost per Am. =

(X~4) voled Jfor candidate A.
(30+X) + 30 = 60 X = T3/a/ vofes cast

2 Pluoler casbed vole yor A) = or—
,/_I,?fff/ = 7-3pence (fo pearest 0-lp) BRG]
Darly bos and bramn cost = L(0-80 + 730) = o 2= (O J/fom . S ’”/é,/”a//m’ dil A 26/0&:; )
Yearly B e Ao Cosk 2l 278 ¥ 230 = {fﬁ; 2 H(E0 +X) = 2(x-a) 30+0)
Vearé /70//0/41\7, Jéa/g//”‘fjweE/éEJG/CdJ/J o
L2532 +2x3%) + (52x8) = L3904

GO0 4 x?

230 /20 4.7 27)
Total rron-rmmolorirrg Lrave! costs =L(#83+30%) :ié LR

GO o x4+, 82x- 240

I

]
Cosl of moformng exceeds bus and brawm costs

n

X fx - 240

Srom which i D i
by oL (1386~ 787) = £332 X = 20Xz £2) =0

X= 20 or -/2

O
/ Lxcess cost = J92 x 100% = _‘_4_3_2/4_

/‘t\/&’c//ﬂy X=-/2,
we bhave. -
/386

X = 20
(to 2 Jyo/}y.r) TR rT e

VoL Jan 83 - 82 - &

Jo.L an 83 - B2 - 9




(12) (a) we have , 4 =x’-30c* 14 ) We fave S X —> 3x-a?, Jor all X

: |
- O S () 7he graph culbs the x-aass 4 |
ox when 3 -Ft= 0 3
; y. 42 % 0 X
_qradienl al (3,4) = 3(3)*-6£(3) Lo Xl 3 XN O z' ! :
3 s o Ay LN 6 ChE | -
= 9 | 4 :
&) We have , £=L —£ —--0 l
S e S 2 LT &)
B 2, |
ax o i S s v
Nor a borming pont, dE -o ) Lel I’/o Sx) ol ) . f b>3, the area between
2 f/: 4 :/J/j,x-z’)a/z lhe curve , the X-aoas , be
1. 75 S n ° line x=3 and Lhe /fine x=b
se B —_-[ ‘3‘11_‘13-]3 will be below the a-axis
>z 3 T2 a8 A

anda , therefare, tur/) be megalve.
:/32_7 237)_/0_0) W b 15 such Lhal fbys area

7

3 will be egual fo fhe area
/Oaé‘/ﬂy a5 = 5 n & = 26_ above (fhe x-azi, we
T ol fave Ffhe case Aé//g)/zzo
&-‘g) ( f— /n Fhis case,
, o T Gv) 7he axss of symmetry /4 3 Bl
= 5 Vi) (e ey 5
: 2 s B 7
s —_/_éj L%e/ﬂ/e‘yfa//.rzero s o [g‘zg‘%—] =0
2 betweer the /romids ¢ S
X=0 and x=2S "[’?_%)=o
By ijme//y, Lhe /”/ﬁ’“/ Rl V- s,
1S5 also ‘zers - Bolwech A‘,A1(.9 —2é)=0

(e Crmrls o = LS noml e //_am kel BB s
-

/5’/

2= S

A LB, - Jvne 81— Modern - 3

RLLB. —Jvne §/ - Modlern — 5




(14)

/

by

@) ¢= 2x-x*
(?) P has oc-coordinale >0

and g - coordinalte = O
P

{A) j—_— 2653—
_O/_ﬁ = éx
ANx
2
oz

when x

=2

i PR R

-
\ L0 =2 -x)x

ey 2

L P s fhe poné (2,0)

) flrea :/oz(z.x*‘x’)a/:r
i -4 372
St YR
- (7-5)-(o-)

=L sSguare vrrls
3

T

S g

(7/‘40//8/7/ of curve alf a7y /a/ﬂ/
o7 the carve.
(7/'40//!/7/ of fhe /anyeﬂ/ bo fhe

curve af the /aa//,-/ corncerned-

) A =

L S~ fay=i B
A=

al /Oa/ﬂ/ W2 ) f/mém/ of fangert =3

(_7/‘4042/:/ o/ /a/z/nr/ = tan

. ltan®m =3

L R LTS

where & = acule arng/e
between Larngent arnd

AEB — June 8/ -A — S

5.

-3

10,

@) AF pomts o/ inlersection,
X+2 = F-x?
- X2rx-2=-0

Srom graphs, the

Jo/lations are

XK= -2,

-3

1-5

b) Frea vnoter carve

between o =-2 and 2=/

i #
o L (F-xVdz
= 3.3
W L P [
%N a0 g)
=4-5+8-%
= 9 &7 vmls
Area 0/ /r/anj/e
= 72 X3x3
=2 sponls
2

foguired (ihaded)
drea = - %

i .g_ .rf varls

ALL -Novbz - 4 - §




11.

0e) G=x3-3x%+/

?-/\Z = 3.:::7—4.1
olx
Sor burmng points, a%x= o
FGxt-Ex =0
Fxlx-2)=0
o VW

g//'éz: é..x—Cj hen X=0, x-6 = —&
- L Maximem al x=-6&
corre J/ooﬂa’/n7 4 -coordinalte .-
Y =0-0+/ =/
X poink 15 L0,
when x=2, x-& = +6
Lo ald o= €
correspon 04/_:7 y—c‘aa/oéﬂa/e S
b= £-/2¢/=-3
D s powntd 15 (6, -3)

Jo ()[/ﬂa/ jraoée/;/ al /Oa/ﬂ/ PU3,7) we substotvte
X=3 /n O = 3xbx , /e grasient =
ox
A tangent /aara//e/ lo Fhe /’dﬂjeﬂ/ ol
musl also have « ﬂrao’/e/;/- =9 e, dy -2
o=

Fxr* Gt =2
xto2x =3
x?-2x-3<0
(x —3Xx+ 1) =0
ot s

Nor o =3, 4=27-274+/
reguired pornd 15 (3,7)

REB - Mov §2- A - O

She /tJal/mj Jra,oé
/5 a d‘/rag'/f/ line
and 15 Fherelve of

the form
W=aPr+d

The gradent & = so

z.5
U 3~
The sntercepf on & ~az/r
b= 3.5
Srom Lthe (7/‘(://9 A
when W=50, P-2-35

She value o/ P when
M=l30 yss 733

of Fhis 15 17 creased
‘6\_7 S50 % we bave

P: 2:0. &Ae

C’orre.yaﬂa//ﬂ7 value

of W= 35

The relatronship
belween Panda :-
W= 20P +3-5
L P=/0, we
ezpect W= 235

A.£8.

Mov 82 — A - 3




't al

(/8)

Hovrs afler 722:r,94¢

{

13.

U s51ng the 1nformalion green , we fave fhe graph .-

O TG & S TR T T Y. e .
Sonth
= 360 2 [24) cos o

0) 1f =733 , L= 380+ /249 cos [33°
= 275 muns. afler midnight /e, O 35 hoors

1) 0520 hovrs 15 320 rmmwns after mracght

320 = 360 4 124 cos & ° /zz‘r/oy aboove }/a//r)a/a} :

Srom which, o =/08

(n) 22nd December —= 22nd June = & months = /80 days -

Sor time 0523 . 320 = 360 + /24 cosd ”

- = 32
e = 320-360
/24
o = /108-8 and 25/2
L Nor gren range of /80 days , Sonrises before 0520
on (180-108-8 = 7/ oays

cos A°

L pegured pro by = 7 =039
/80

Vot Jan 83 -82- /2

14,

2)
4 i 5
180 e e e T e e e L o — —
:
3 : b
g: & |
Q 0 v CD ]
N |
Q | l
% |
x
g o e o ; k. }
i e ! I
EAl I ’
8 P l
\géo _____ - SRR iy i _Penton
| |
Q
3 | |
| O
N [
3 f %’T'
Q l ?_\ >
=1 :
3 |
R |
i A G
26 éo 100 146 /180

Nember of ryrubes asFer rnoon

ARSWers ( from araph)

@) Coaches A ara 8 are same ofsharce Nrom
West end ad T3 suns /Odd‘/ 2007 = /3/3

(b) Coactes A ard B

pass eack olber & A S0
dest epd -

4 Lrm Yrom Lastd ernd

(@ Duslance betwees, he cvackes (Pa) = 54 L Lm

() Grealesd Shshace 4/04// (RS) at lrme /85 rmins
2ast 700 = Jg45

AL B Nov 83 ~B-AS




15.

(20
(1 Jength of minor arc Bco

8 x ¢ycomperence of circ
3so

£ x 27TxD
3o

&/Tx 3
/0

2470
70

T S4 cm

@)

Area of seclor BoDC = 48 x frea of crrcle

360
2 x JTx9?
3o

33-9 cmz

o) A BoD 15 Isosceles

0P8 o AP = [82% 480
=
g éc”
A
ABO +0BD = /80° fad)2's on stramhl /ine)
A
A ABO + £4° = /80°

Aéa = /[/4° , as /ve?a//'eaf-

Ov) dlsing Jime Rule .~ oA

J/ﬂAéﬂ

=)
Srn28°
2
Sin28°
L7:5 ez

L OA

x J1n 1/74°

OA

A
ONA =

w) 20° (N ss m)o’,da/fi/ o/ base LB of

/sosce/es A o008 )

"IN ONA IS /'/_94/ a/_7_9/er/
N

.

28/
/7:5

A

REB — Jone 8 - A - 3

16.

A
ATE - sovfaﬂj/e 10 sensi-circle)
A
.. BAT + ABT =90°
A
BAT + x°= 920°
BAT = 20° _x

-]

a A
RBT = A7P (angle ir alternale

. Aﬁ"_\x ° Jeymzoz‘ )

/ocm

) BPx PA

Br

28

A P A A A
APT = /80°- (ABT 4 A7B + A7P)
180° < a5 Bo% o)

Kaltro

Raltro

1) Rrea 4 pPAT. =
Area 4 PRIB =

AP 90°— 2 x°
TRl ) AB= P8 -pAa
Lox/0 AB =25-4

<
25ecm AB = 2/
AB 15 a oameler,
radiws = 10-5 cm
L x4 x4
S x25Xh
A4 PAT : A P78

4wl on b R 25 x4

ar) /n A’_y)

= “ 25
TPA , BPT
A A
ATP = TBP = ¢
A
TRA = BA7 (common)
A's TPA, BPT Similar, 17 ratio 7P B8P
Vil -4 028
/'€ b
Kalo  THABT = 2:5

B8 oae i e B




(22) A Sateiaia e B P

£ ] @) Sin & = §20
8 &o00
a g20m .
~ / / ‘ o ok go/”ed'w/a/gm)

' : £

o =
To fino/ 0P
0 2 7an 29°= 2000
] Ol 2000 g 7 = - m fhovr.
£ £ 22 29° : otal Lrme 2%
0L =3608m 3 -4 hmfhoor
s Jan 26°= 2000 © & oaated O
2000 m oa 3.5 2000
= Q ST 2 ‘ *
(o] of = &4 = 9}
Jan 26° ks 4= 82
= 4100 m ’ O e - it i © i
‘ 3.5 2000
VA @ ‘
The bearrrrg of = 2-838 hoours
the asrcraft fro R hovrs 50 mynutes (o rearest mmnube)
3608m i O 185 grwen by -
A\O .
angle &
2 Cos & = _ 3608
0| 70/
o= 28°23 (25-38)
AB = PQ

By Pythagoras Theorem, AB'=410/"-3608"
W AS = L9

Time fo Ftravel! AB al 00 fr/jh

= /942 Joors
FoOx /000
= /942 x60X60
oo X /600
] 175 Secs

]

/8 Secs (fo newrest sec)

A LB —oge 8/~ A =2

.05l Vvne 82 - Bo - /2




19.
20.

24) (@) A Sem =%
7T (25)
crm
'3
5 5
D \;\R P
Q
Lsing Cossme Role 1n A ABC - . \\\ ol B iles &%
AC% = AB% 2+ BC'-2.48.8¢ Cos B / s pilE 2 "
. er \
Brii= Gk b Fh NP oo 7o)l A e 4y
Y, j
Lok = ek \ 6\" i
B, \ i
_— = \ v
Usirng Jire Rwsfe 777 A A8cC. \
Av
o0 JIGGERY vR \/>
BC Ac c
A a ¥
IImA = BC.SnB \
AcC
NG e ST )
72

3o g O P

/q)/efr//;j lo he a//ajmm e
,8/516‘ = 254°~ /80°

BAC = 2€°25' L B8AC = gge
” Cos B = /Zg e
(b) P 2
=4 C Catl. angle of 4 e =
Kk X@= /0 51n30°=5 A7) & 9% of brrangle = sum of opp int argles)
10 : i e eSO
60’ - BY=/5-5=[0km 5 o
P 74m T [>A30° @ e
7@ = /0 cos 30°= 8-6¢ § = 74°-28-8° = 45.2°
g PR TEEEE = 15-ELH The 4
,: = e ear//L;,q o X Yrom P= (800405259 225.2°
~ Jn 4 Pay,
XP= 2xmp
Tanod = P& = /S 66
ey /0 =2 X 28 cosal
& o SetRe = 2x 28 cos 28.8°
: = iz
LY . Bearing of P from .

=3602% 57°2¢°

= Jo2 °31-I

AEB — Jonve 82 - B - B7

Disbance of X from P — 79 ks

4.0.L e 42 82
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22.

(2) As B Ao8,80¢,000,D0¢ Similar, the
Souvr angles at o are epual to 90°

A's AdB. ) emitaryn. rako
Bac Ao :Bo= /:2

a

(26) @) Fros /ﬂ/:/,rec//ﬂy chords Lheorem,
we bave PT.7R =S7.7Q
e, Tx e = 3x7A
i @
7@ =
T2 =2% en. s 0 ”~

() Consiater the lriangles PT7S,RTR;
TRS= TAR langles 1n same segment,
76P = 7RAL # ‘

ST = R7a /ﬂef//ca//7 a//aJ//e)

e 7 (i

o4y pIS Swmtar (10 rato
st 3:2)
(e As the lengths o/ the lwo //-/any/e: are /7
the ralro 3 :2 ; the aras are sn Lhe
P8 JOURG e w it e W S
Thus the area ?/[ 4 785 = gxdwa o/ 4 P7Ss

3

= __4_(/,72
R B

) By /a//ow/ﬂj an a/yameﬁ/ Srrsiar fo thal of
parlt (8) , it canlbe Showr that .-

0 0C=2x08=2x2 =gem

J

OD = 2x0C =2x4 = Sc

4’s Boc
CoD

Simitar 1n ratse
B0:co =2:4=/:2

ol ”

A's. . CHPP ) i, Ka v, ratso
Dok Copo=H4:8 = /.2
O£ = 2x02=2x8= /&cm

Area ACB= %(A040c)08 = $(1+4)2 =5 spomits
Are =

A £CD=3(£040c)0d =L(l6v14)8 = 80sp omfs
Hrea 6/ 2 hofe 36“40/* S +80 8S sg0mts

%) (b/;‘:/a/e/mj the r(ght arglec! /‘r/api/e 0BL ard wss0g
/ﬁ/%aforzw, BE = Jm g

= s g
BE = [6-/cm

1
A's 408, Boc, cob , por Ssms/ar

A " A A
:5 -,0489 acno, oq‘f
A Bo, BCoy ¢ Do, Déo
Now (o 4) = /50 90° = 26°

BC ss paratle/ fo FD
[ BCO 4 £OC = 180°)

ref ot = He egual angles o
and B =

2 20 ”

é}/) 7arn 820: o8
0L

2
/6

A's PTa
J'Tﬂj J/M//ar[/n ratre 4:3)
Aree of BFETB . L% . g
Area of A STR 37 2
fIrea o/APT@ R _/é
L

A rea n/A RTS

0L Sone 82 - B2 -2

A
Beoizi 7188

Tan Df"o

500 ="§
oL /6

A
DEO = 2457 °

BED = B + DED
39° fo peares) oegree .

4.0l Clone 82 - 82. 14




(@) n A5 @xW, RYX
AX=RY (qroen)

row PLPARS 15 a Sguare
L PO = QR

>3

RX= AR -m
z Aw=Po-m =n
m R . Aw= RX =n
5  doigs

A A
@ = R = 20°(PORS ss a spua
LA WXW, RYX are congruent (5.4,

B) LIxw=A4RYX
Qwx = RXY
and @Rw = RYX

as 4 QXW s /{y/"/-d”y/f"/:
DRY + @XW = 90°
CRRY + akw = 90°
@Rkw + RLY + wWRY =180° (2d). 2% on

gt Jine)

(@ By an argument similar Fo fhalt ased 177 (a)
il can be proved Kal fhe 4 friangler are congruent i
WX = XY= YVZ = 2ZNW
ane, WRYy =90°
! WAXYZ 1S a sqguare

Area a/ WXYZ = wx?

(@) Area PRRS= (m+1)?
L WXE= Hrea PORS — 4 (Frea A

frea A PwZ= £ mn
= (r7+7)'— 2177
= /7224 2mp 41"-2m
Wyt = R g

@ wY=>m pow Wyi= WXPEXY?
: wyl = 2wx?
/4»7)1'—' 207t rm¥
/Emi= 2/ 2m?

Aoy = 7
m o= ._L
7 V7

U o.L Jar &3 - B2 — /0

7he shaded area, Aco, s« regoired

Area o) Jeclor ©AD

= _égax 7Tr?
Jéo°

i _6{x3./42x/02

o W5 2.36 &t
Considler A Aco,

<4
A -

O0C= /p0s/n 30°
0C = Secm
AC= /0 cos 30°

AC= £8ccm
Area A ACO= Lx Ac xoc
=_2/:65 cm?
Shaotd arca = Area Jechrr 040 - Area 4 Aco .
= S2-36 — 2145

= 20T iem ™

) Distance //v/); d//m/oféam
casn Co N Pole 15 egual fo
/eﬂj/% of arc BN~
BN = (90%=53°) y 2y 3./492x&q00
Jéo
= Z/30km @o rnearesl /04m)

) Radivs r— G400 ¥ coss3°

Kaolivs of crrcle )= 3850 b lle nearesl /0 4n)
of lalslvde 53°

1) She atrtance //vm @fmxﬂjéam fo  masferdany

a/a/?f crrete of lalbbvoe = lenghb of arc
whickh Jaé/e’/)oé (3--2)° =5 ¢°

= 5 L
S5 X 2x 3/ 22 %, 3850

= 340 bm (to nearest /okn)

alt certre

AEE - Jose 83 -8 - B




25.

(30)

D
@) Length AC

4 Cos/ime Rewle,
we fave .-

AC2E 52 L 822528 Cos 8
Ac = J00
HC = [Ocm

@) ARngle AcB
Lsing JSrre Rele anrd asswe

B /o Lo /aa// (a), we fave .-
8cm
i gl oty
Note 97°54' S ALB S 97.8°
= 97-9°

Sir ACB = 5 Jin 97.8°
/0

= 00 405
ACB = 27T Y234/ ]

&) Length AM

dsing Pythagoras -
&)  Angle dmE
for A AmN,

Am?:— AN L mn?

CRAME e 52y /20

From which,
AM = /3 cra

Tar Aﬁlf‘ﬂ = 542
Ampy = 22:6°
,4/1‘c - 2x226"

=952 °

A A
Dme = Ame = 452°

REB — Jone £3 -8B - 87

& aﬂ;/o/e//of Lhe Jrmrsiar ///eﬂ_y/e.r AYC,AXD ;
AY _ ax
yc XD

From whreh, Ay = %_{:_\2-

Volvme of cone AsD = 47Tx2%%6 = ET m ’/,‘w'm_’
one)= L7.r'4"
Volvme o/ come ABC = £7Txr%3r = 7T7%m° R g0

L Volvme of Sfrosbvm Bcok = ($r- 7773) 2 ) as regured

"

”//o/o/ﬂe of Se. b = 4 T
/ rSphere = éxg.ﬂr

77 Ahss case ) V/éen/.s;olm) = 2
I

Tx23=V6TT 1?3
i 3
P = e = S

%
§] \l

Lhus , we bave

I

3
ST _167 = 71,3
3

Cimud
o~

SO n = /3.3 — é‘n Za/ec//ace:)

Il

Volome of capsute Vol of hemisphere 4 Vot of fractum

(/_6:?17_ -+~ <§’77——77_/'3)”7J

- 77'/%-#‘?—/'3)/»3

Ik

and /= /) F

Voluvme of capsule = e B N /43)
3

= 332 m3(lo 3 S1g- S1os)

/af//‘)j 77 =

e
NMote . - 2 x Semisphere volume dloes mof Grve thrs answers.

7418 15 becawse r 45 faber, fo be /-42)

JOL ‘an 83 . 82 -/




AL

27

(32) Volvme o/ a C'j///yo/e/ = TTrih where = base radiws (cm)

b= be‘/yé/. (em)

In this case = Jirih = 40O
. b = 00
7rt

Jurface area = Z27rh +2777% /Cafu:a/Ja/)?:re.,ch”a{r)

L5 AT
20 r

= 27r® + 800, , as /-eiwrd
T

& 20 oo

XA AT 80D
or e

For min A, v
ar

4//—/'—300 g

/-1
STy = 800
,-1
r3 = 200

o= 40 (2 5{7.//‘7:)

Hor thrs value of r,

b = oo
JTx4?
ﬁ B <l I~ ). it
JTX/E
s — 7 Vo B
= 28

BT (Fhrs answer proba

am,—//a 6

25 .. 1286

1l

o skl

AL Pam &Y B2 = 43

28.

33) He has a lolal of 126 marks 171 x lesés

ana v v n )26 4548 = }93 marks 1 (a12) Lests

() Hverage marks = (26  per fes/
x
1) Rverage marks = (43 n o
x+2
we Bave . 126 _ (93 _ g

x A2
1261 2) ~ /43T =\ T LZH2)
124x + 252 - /432 = x4 2
X® v/ 250 O

(X~ BY s 28) aaes

G

X =9 s fhe only agpropriale sotilon.
for Lhe olher stvdent.

I

Average of /3-5° for (9c+1) lests lotal of /13-S(x+1)
Average of /40 for  W2ct2) fesls = w 14(x+2)

Nldtartuorn bis dast beslips

14 (x+2) ~13:5( +1)
= /4x+28 -/3:5x-/3-5
= 0. SxX + /45

= | QS+ S

= 1D

ALEB Jyne /128/ — B - A4




29.

30.
35)
L) IR - Gl 20/ 1 ( 4yA
x-5 I-X J-x-/S—x'
= 2(3-X) 4 4(oc-5) Al 2‘,:../4=&:r—/5—111
(x-5Y3-X)
= 6-2x+4 Jx-20 b x*-éx+/ =0 _ 2
(oc-5)X3-X) : '
y;
= 2x-/4 : a=6-2/a<-4 //ofm
(x-SN3-X)
Ll o ST x = &t 32 !
7 -x) 2
(xX-SX3 Ae P NG | y=x3+3xz~4.
2 (a) R¢E P, X= 0
X = 3¢2/2 Y= o0rto-4 =<4
A S Coords of P are (0,-4)
Blus @ ss poind (/,0) .
@) g = S o L R, -

X =/ 15 a sotiton
i AT A )
(x-1) 15 a yactor of x343x%4
Arwdtlng X +3axi-Z by la-1), we gel
X2t +4.

o/ the egualion

anol / /Ay_r,
wusing resulls of part ), (58,0) and (0:2,0)

Jre on the j/a,aé.

or max/77. 2/ =90. S lar=
X /””vig R A Ty

rax/mi  when X=3 and 4= FL/84/=~

L xYdx 44 s another Sactor
K3 k2
i S LR X gxsd =0
: 4a*a i
o (3,-8) Jres on //ej 4Z"-4:x Vg Coc 2)‘: o
N Lx-4 pa o = -2
" We have supfcrent porn s
o e 4 o K15 fhe woml (-2,0)
;/ Lo shelch Lhe grep 4
9/, _ (<) Ly’/'da//eﬂ/= i‘y = 3x?.s coc
o
N ‘ﬁr j/ﬂn//éﬂ/: L= Hs Fx?+&x =9
(0:2,0) (5-8,0) i Bt gme®eo
xRg a3 =0
(3,-8) G =X #3) =
e ot e S |
‘jfaa//eﬂ/-—. QD at (1,0) ane (—-3,-4)
2,0
(o) B2 a0 Ra=3 , 07=2
JSlrea AQT7T8=Ltx3xD=13% sg units ‘
7(9,-9) ‘
.04 Vvre §2 - B2 -8

Uo.L Sune 82-82./3




31.

/3¢) p=a-b6 and g= bp 1p*

@) fa=2 ,6=-3
Hen p=2-6-3)=5_
and g=/0-3)5 +&°

4 _? = —/85 +25 =/0

”) g= Cbp ,‘/0’)
g = bla-b) 4 a-b)?
ik ab-b2ya’l-2abrd®
g = at-ab

_q= ala-b) ,as required

) Jor g=2% , b=-4 tfhen
£ =ala+4)
ippillon i il 5 = Gk Vg B
ba?*rla-3=0,45regu

" @l2-b) carnbe cuordts

v) AP G T M G

/‘/X =—-b = /b2 Zac

V4 J/o//ﬂa/a
2a

Sor solalyorn o/‘u’f Al

a'= -2 V2% 2E)-3)
2

we /mrae - =
Y.
A = 2 T2
72
= LA e e
/2

a = -0-89, 0-56

AEB,. - Nov. 8! — B — R[4

32,

5&12— /3 - A @

37) @
K/\r//()/ L)/o//w/éz Vi A= B NAR o
La

e Sn5b 2 /S5 ==-7

b
s i sea RGO (E SRR L )

/0

/3 £ /758
/70

N30 A IR s L 1 o S R 8

V)b s vs gl
(77-3) 7743) - 2677-3)

LO277-12) # 3 7743)
20m-3Y 774+ 3)

SERELRRIB L S BN F D
L 772-3 X774+ 3)
so S5 (77 3)
L(77- 37774 3)

= B/ Piwnd S

2 (m7~3) 7743)
A=t
2(77743)

=

o) o/ D= )7 C =g 01) A(H+C)= b-c
B 5 e oA

fhen a = Al s D
/78 25
ACHCi= é—dé

Cl L= 6(/-a)

G =%/ -a)
A A/

ML B NBY /933 Ay




33.

38) Car fas a vpeed of x Lm/kh.
@) Jpeed of lorry = (x-30) Amik.

(b) Lime laken = ofstance - 20 fps
(g car) Jpeed o :
@  Lime taten 78 F - i
Cby forry) Z-3o

Time faken by car is & ours fess fhan fume baten
o

éy /a/'/74
20 = .20, &
X Z-30 &0
29 = 20 - L
X G6-30 /0

/ﬂa//;oémf /é/uyéaaé éy r0x( x -30)
we hHave Loolx-30) = 200x - x{x-30)
Loox—E000 = 200x —x %t 302

X% _30x 6000 =0 , as reqguired.

Ja/o/f/ the above efaaz//oﬂ L1729 bbe Jormula .-
X = —b + SE2-Hac
2
where .- 2=/,b4=-30 ,C=-6000

X = 30 * /900 + 24000

2
(o s P T Y A YT
2

X= 93-9, -63-9

He goeed f,l/ the forry = 93-9 -30
=G T 05 ém/ﬁ

LER Novig2 - 'a =) &

34.

39 (@ N= 9(4-3¢)
o/ Jowesl mark = 3¢ ol byghest mark = 6/

new [fowest prark (Wy)
N3g = 4(3¢-3¢)

pew Kighest mark (A],)
Ne, = 4(67-368)

Ny .= O Ne; = /00
e —— 3

Lne éanvgea/ mark (M)

Ny = A(Na -3¢)
Nu = GHNa — /44

/9L = SN«
Nu = £8

@) e 3) 3 a2
Aoty hP2ax £2 =20

4.2!2.,&/2.7: ~f=0" , as Nga/fea/

So volve RFxi4/2x-// =0
we wribe (2o +3)%2=20
Loc 4 3= Blao

e = —-3% /20
2

AEB — June 83 -B-A2




353

%0) (a)
pP-2g=3 10}
pr = 2 @
Yrom @ p =
| J«é.r///a//nj e S 2@
| ve 2 - 2¢’=3¢
Zfzfjf—-z.—o
(2? ~/Xgr2)ao
. 2g-/=0 or gr2=0
yhsg er g &
swbs. 1n @ pP-1=3 or p+4=3
/0=4 or /0= =/
© Soletons - LP==1,2=-2
el B = gl
(%) C='gx gbas
Subshlaling the given valies Yor ¢ and a .-
=2\ 2 e AL ()
=<da /65— —@
O@r2 & =Hda 186 ——B
@6 & =884
£y IEE
Fa
e Jubs. b =3 ;0 O
e e
Lh=n
Sl
74he Yormula. car be. akden = C='x ', 321

A LB —June 83-B - A4

36.

(4/) v

ce

3 4 4 4
—_—

-/0 -8 -4 -4

o) é’aara//ﬂa/e.r of PlABC) :
-C N 96 ?;,o) e ER RN

The single a‘ramu;/arma/@n ne/p/e.re/;/ca/ éf Q 15 a rolatyon

Coorclynales of Q(ABC) -

-3 -6-)
4 & 15

of approx(+ /27°),centre the origin C0,0).  The angle
1 oblamed éy measurement and the centre by //ﬁa///;y
e /ao//)/ of In/ersechion a/ the peppendscular brrectors

&/ AAz, BB, CCz. (WNole .- Angle o/ rotatron = fan' -3)
>
Un) The srverse malyix P
i (o /)
ey

for XP=Q we bhave X = QP_/ Cin jepe/a/, Lhrs 15

pol- the same as PR)
=-_/_34O/___/'43 1 |4 -3
X 5 (—4 3 (-/ 0)— 3:(—3~4) o 5(3 4)

X  represents a rotation of t‘aﬂ'/% = agoraxt37°)
aboul or1g/1 (0,0)

A £ B - June & - Moderrn — 7




(42) ¢
4
eC(¢,4a)
(A ABC)
2 u (3,2) '
C(2,2) e B(C,2)
£RAABC)
) 3,1) .
o ° B 5
2 e 2 -
(3,-1) Csiit)
& (04a8¢)
-2

(3,-2) *(4,-2)

R (A A8c)
O e varovs /"049'6//)%7&041‘
= S A
eq, KRECAABc) reoresenss

g./ 4 ABC wroles
(nole fhat 4 7r Sore

e /mage
/ra/ujé//»a//w o

J///‘d’/ /.)/a//oa/eo/‘iy 2)

RECAABC) maps onés £L£RrdA8C)
cnoler Fhbe Eramstatss, (3)
= AN Gt B e Ko e 2/
&f w7aLS (1,1) onto (2,2)

3, onto (6,2) j J‘Aﬂ-r/’nz//‘/d/z o

(3)2) onte 16,4) €2
s s S AN

S 15 enlargement L

centre fhe 00197 ; Jeale Yaclor = 2

COL  Janigs 382 - ¢

38.
(43) (@) JSee graph below.

Gk gy LNl R (041)
,(/ 2)(, / 2)— 3 w0

The coorolnales are s AGo, 8y Bl T) € (1 7)

(4)21041 (3/59)
(—/ I)(a 77)= e

The Coorolinales are AL 3,3), 87C15,3) ,Cc(2,8)

o8 3//
y‘ CI/
¢ / A
/ ”

A A

383
C
A <}

o 5 10 s

Taking the area of 4ABC =/ vt gy
The area of A A'BC’ = Deferrnant of (/ 2) X

:[(/xz)-{/x-/)_} S
L 35 B g A

/
The area a/ A A"B"C" = Determmantof (2 ) b3

-1 /
= [(zx/)—(—/xl)]x ]
— 3X-3 - 9

Kalsos of areas = /232

(e above could also,easily, be obltamed by
olelermining the areas of r4e briangles)

Y.0.L Jore 8§12 -82-1/

\




’ ! 39,
40.

&4)
Horf e /(/‘,9/'.'/‘90, asa<asoj7

(@xd) X(cud) = (ac, b@o) wity LIRS o 5 @
2760l 380 s

Wili2, /20): (3, 300) = [6,30)

&) (a,s) % £7,0) Syggesés (r,0) 15 Ahe rotbntidy Plhe reackes p) =

cho g Vel lc’/emew/ A S Sor operation X g il e B g

F/li . F) =

| Bla s e

APl (7;_ ) Jgo-g) overse of (%, ;30 G Bl i

(/ C4 /o{n v r} =

= po) ] oo

,0) =(.3/2 )/90) ] P J) s
\

@) Sum of fhe last Sfour probabilities =/ e, a certanty |
75 because Sfhrs sem /‘C/OMJe/?Z{J‘ e probabilily rhat ‘

) .ilrbeldi ko yo) & (€, 30) » the ~mofortsl reactes eilher G, H,ZorJ, whch ss cerbamn
; /3/‘, GDp) = (4, 30) ' (c) dnth Hhe new /oraéaé/é//e’.r, |
3 ' PLlhe reackes D) = 60x/a)=/02
r—é‘ B@ 70 = 3o P (e reaches £) = (/ax?)+/{x/)=2/07
Liz2 i P (fe reaches F) = (7 x ¢) =gt

e

i

-<0, 320, - -- - 'L é’)

(RAIN Tl Rl rre) = 0 P20+ 3]
which 15 the same as tfhe gum of the amswers
fo /aaré & )% ;

=320 (0= <350)

W) [(re)wir,8)] x(r,8) < (5, 0)

(T 00 SR c8,0)
(P, e@e@e) = (8,0)

cyel
e s 38 (oo 340) = O

=2

IO =N, $eo, 720, .. .

& =0, 120, 240,

BES. - ope 80- polorn . 5

VoL ze 42 - B2-7




41.

(36) (@) Sor the gren functrons,

ey T R
= et T
B e e Ry
J-=x =
_/_{Z= /"—f:- = /=(l-x) = & = ¢
/-2 3 5
.‘L‘/ 5 /__L/..z_x o VeaxnBl = /_;;_‘. = /-\_)LC _:ﬁ
A AN /=Cr-) o
I~
ﬁ = /—i = J—/-D[_ . F 7
x-/ SEr BT R S s T
TR = L AL ja s s
x- X e
bk = /‘;’i—_,=/—‘2’?-/=.x—x+/=é=i
0 SO/ N e T
£ T iy o T N G
bh =
FEE .xi—/ i e = O i g
X~ XAl -
W
o £
4 g 4
: J &) sdlentily Junchion = ¢
ik s A Yo
5 (€) 1nverse of j = 4
et o o, it M lnverse o k = b
I ey AT A S 7] @/}(/)A=AA-_-/'
4 ity Bt s 9 f{gl):jk =f
\
J s B
I I 9 .

U.0.L Soge $2- 82 - /0

(47)

a2,

# %
7 @
2 2
AT = PO + 0T (@) PS5 =LY +¥S
2 ol 3 PY 15 egqual and paraflel fo OT
e N DY e e SR W

B) . a5 = O8F +PF
= p + 2
OX = 0P + PX
= B4 LN
- P o+ 2(6p)
= .JL/EJ:Z;é
= 3’//512?)
.4 o

Ty
oX. . ax el e A
T e ——
K} 0+0 -l505+0S
oneires L by
xS ?,;
2 e
xS 2
Y.O0L-Jan 83 -82~5




43. 44,

(48) For the sels oeAped

)

4
S il ) Ho2R=py o 501
lﬂ)
L iy M R 3
© D b
9 \g E
: 3
Y Hatchbacks are nof SR Al Sk e Ry
17208 171 Greal Britarn' red " § 30 4
\3 N
(<) A v N =A } \Q\ ’(/’
A M o o <
AW cars with engmes Jrea/e/ barn 2 /ikres Q
c‘a/oa:/'/y have zulomaltic lrassmission 7
: ' 104 S
1 s
Mt
(a/) R X / S
A 3
‘ R A Y= ¢{ ] & / >
‘v‘ ] o /0 30 So o
i - No. of Single odlecker buses
q |
| ) 7he lwo smegualitres are .- 9= % and X4y >3S0
(e) + i 4 .
Fa m = ! o) 40¢+6J = 2400
B < 5w i VP AL b 35 =IO
Gn)  She possible ordered pans are (30,20)
and (33, 18)
&) ; o) mimorm  nomber of crewmen  occers
FlnS =F 4 2o 33 opgse echer arnd /8 ocbouble oAector buses
| i I B & D
or iy §'8 8§ b
or 7 =
1 AEB - Jupe 81 — Moderrn - &
Yo.L Jen 83 - B2 -7 !

e




oy FJr - x — (x-2)*

E S =

_)/’””’ Jra,aé T
@) gflx) = fix) when x = 2,3

%) ) = (%) when x =-/,2

v.0.L Van £3 — B2 -4
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These highly successful revision aids each contain 50 questions
drawn from actual O level examinations with fully worked
answers. These books are specifically structured so that
students may read and attempt questions before referring to the
suggested answer. They are intended to help students about to
take examinations at O level.

Checkmate/Arnold
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