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INTRODUCTION

These support materials for Mathematics were developed as part of the Higher Still
Development Programme in response to needs identified at needs analysis meetings and
national seminars.

Advice on learning and teaching may be found in Achievement for All (SOEID 1996),
Effective Learning and Teaching in Mathematics (SOEID 1993) and in the Mathematics
Subject Guide.

This support package provides student material to cover the content of Mathematics 1 within the
Intermediate 2 course. The depth of treatment is therefore more than is required to demonstrate
competence in the unit assessment; that is, it goes beyond minimum grade C.

The content of Mathematics 1 (Int 2) is set out in the landscape pages of content in the
Arrangements document where the requirements of the unit Mathematics 1 (Int 2) are also
stated. Students are likely to have met some of the materials of this unit before, percentage
work, volumes of solids, equations of lines and some of the algebraic work, though
factorisation and arc and sector work will be new.

The materia is designed to be directed by the teacher/lecturer, who will decide on the ways
of introducing topics and in the use of exercises for consolidation and for formative
assessment. The use of ascientific calculator would be helpful for some of the
appreciation/depreciation work, though a basic calculator would generally suffice. Students
should be encouraged to set down all working and, where appropriate, use mental
calculations. Computers could be an advantage in the generation of some of the lines.

An attempt has been made to have the ‘easy’ questions at the start of each exercise, leading
to more testing questions towards the end of the exercise. While students may tackle most
of the questions individually, there are opportunities for collaborative working. Staff may
wish to discuss points raised with individuals, groups and the whole class.

The specimen assessment questions at the end of the package are not intended to be only at
minimum grade C. The National Assessment Bank packages for Mathematics 1 (Int 2)
contain questions that meet the requirements of this unit.

This package gives opportunities to practise core skills, particularly the components of the
Numeracy core skill, Using Number and Using Graphical Information, and Problem
Solving. Information on the core skills embedded in the unit, Mathematics 1 (Int 2) and in
the Intermediate 2 course is given in the final version of the Arrangements document.
General advice and details of the Core Skills Framework can be found in the Core Skills
Manual (HSDU June 1998).

Brief notes of advice on the teaching of each topic are given.
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Format of Student Material

» Exercises on Caculations Involving Percentages
Checkup for Calculations Involving Percentages

* Exercises on Volumes of Solids
Checkup for Volumes of Solids

» Exerciseson Linear Relationships
Checkup for Linear Relationships

» Exerciseson Algebraic Operations
Checkup for Algebraic Operations

» Exercises on Properties of aCircle
Checkup for Properties of a Circle

* Specimen Assessment Questions

* Answersfor al exercises
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CALCULATIONS INVOLVING PERCENTAGES
Revision

Students should find the first exercise quite straight-forward.

Itinvolves. calculating percentages of quantities, simple interest and expressing one quantity
as a percentage of another.

The following simple examples could be used as an introduction:

Example 1 Find 84% of £22 Show working to arrive at ... Ans £18-48

Example2  Ataceillidh, 62-5% of the 80 people attending were female.
How many males were there?

Show working for 62:5% of 80 Ans50
Therefore ... 30 male

Alternatively: find (100 — 62-5)% of 80 = 30 male

Example 3 Calculate the Simple Interest on £3200 for 3 months at 5% p.a.
* Explain ‘p.a’ ‘perannum’ ‘annualy’ etc. ...

Ans. Interest for 1 year = 5% of £3200 = £160
Interest for 1 month = £160+ 12 = £13-33333...
Interest for 3month =£13-33333...x3 = £40

Example4  When buying a £650 cooker, | am asked for a deposit of £97-50.
What percentage deposit isthis?

Ans. (979507 650) x 100 = 15%

Exercise 1 may now be attempted.

A. Compound Interest

The difference between * Simple’ and * Compound’ Interest should be explained to students.

Theterms ‘Deposit’, ‘ Rate of Interest’ and how the rate rises and fals, ‘Principa’ and
‘Amount’ should be discussed with the students.

The following examples could be used:

Example 1 Mrs Paton deposits £400 in abank and leaves it there for three yearsto
gain compound interest at 5% per annum.

Cdculate: (8 How muchisin her account after 3 years.
(b) How much interest she gained.

Ans. (@)  Yr. 1llInterest = 5% of £400 = £20 Now in Bank £420
Yr. 2 Interest = 5% of £420 = £21 Now in Bank £441
Yr. 3 Interest = 5% of £441 = £22:05 Now in Bank £463-05
Ans. (b)  Total Interest gained = £463-05 — £400 = £63-05
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Most examples have been chosen so that the interest gained at the end of the year works out to
complete pounds, making the calculation for the following year smple.
But that is not always the casein redlity ...

Example 2

AnNS.

Mrs. Seaton deposits £430 in a bank and |leavesit there for three yearsto
gain compound interest at 5% per annum.

Calculate how much isin her account after 3 years.

Yr. 1 Interest = 5% of £430 = £21.50 Now in Bank £451-50
Yr. 2 Interest = 5% of £451 = £22.55

* interest worked out on complete pounds only
Now in Bank £451-50 + £22.55
= £474-05
Yr. 3 Interest = 5% of £474* = £23-70
*notice complete pounds again
Now in Bank £474-05 + £23.70
= £497-75

In such cases where the calculation has to be done over alarge number of years
the El key on the calculator could be used.

Example 3

AnNS.

Calculate the compound interest on £4600 for 10 years at 6% p.a.

Amount in bank after 10 years = £4600 x 1.06 |z| 10 = £8237-90
Interest gained = £8237-90 — £4600 = £3637-90

Exercise 2 may now be attempted.

B. Appreciation and Depreciation

Theterms ‘appreciation’ and ‘ depreciation’ should be explained to the students.

Example 1

Ans

| buy aflat for £40000. In each of the following 3 yearsits value
appreciated by 8%.

How much isthe flat now worth after the 3 years?

Yr. 1 apprec. 8% of £40000 = £3200 Flat worth £43200
Yr. 2 apprec. 8% of £43200 = £3456 Flat worth £46 656
Yr. 3 apprec. 8% of £46656 = £3732-48  Flat worth £50388-48

It should be explained that the rates may change —rise or fall. They do not alwaysremain

constant.
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Example2  Tiger buysanew set of golf clubsfor £600.

The clubs lose 5% of their value during the first year and 10% during the
second year. How much are they worth after 2 years?

Ans  Yr.1ldeprec. 5% of £600 = £30 Clubs worth £570
Yr. 2 deprec. 10% of £570 = £57 Clubs worth £513

Percentage Appreciation / Depreciation

Example3  Arnold’s clubs are worth £600 when new.
5yearslater he sellsthem for £480

What is the percentage depreciation in the value of the clubs?

Ans  Depreciation = £600— £480
=£120

% Depreciation= 120/g00 x 100 = 20%

Exercise 3 may now be attempted. Q12 as extension only

C. Significant Figures (often written as sig. figs.)

The number of significant figures can be used to express the accuracy of a number or a
measurement.

Significant Figures could be explained as follows:

For numbers greater than 1

* toround to 1 sig. fig. — round to the highest place value
* toround to 2 sig. figs. — round to the second highest place value
* toround to 3 sig. figs. — round to the third highest place value

For example :- thenumber 4269 ... the ‘4 isthe highest place value,
the *2' second place value and so on.

4269 becomes 4000 to 1 sig. fig.  4300to 2 sig. figs. 4270 to 3 sig. figs.

Exercise 4 may now be attempted.

Percentage Calculations rounded to a required number of Significant Figures

The exercise on thistopic is similar to Exercise 2 and Exercise 3.

This time though, the answers are not as precise and rounding to a required number of
significant figuresisrequired. One board example should suffice.
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Example Albert deposits £400 for 3 yearsin his Investment Account at a rate of
5% inyear 1, 10% inyear 2 and 8% in year 3.

How much will he have in the account after the 3 years?
Give your answer correct to 3 sig. figs.

Ans Yr.1llInterest 5% of £400 = £20 £420 in account
Yr. 2 Interest 10% of £420 = £42 £462 in account
Yr. 3Interest 8% of £462 = £36-96 £498-96 in account

£499 in account (answer correct to 3 sig. figs.)

Exercise 5 may now be attempted.

The Checkup Exercise may now also be attempted.

VOLUMES OF SOLIDS

Students should be clear asto what aprismis.

Its volume should be defined: Volume prisn = Aréapase X height
or V = Axh
Example 1: Area= 18 cm?
Ny
65cm| i V = 117 cm3
Example 2:
V = A base X h

21-5x 16

Area= / ) v = sae
21-5 cm? )
/ 16cm

It should be stressed that the ‘base’ need not be on the *bottom’ of the prism.

<
I
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Example3: * Aréaendface = Y2bxh

A =1Hox6x11

A = 33cm?

V :Aba%Xh
6cm V =33x14

V = 462 cm3

* - the two steps to solving these type of examples should be emphasised to the students.
Exercise 1, questions 1 and 2, should now be attempted.

VVolume of acylinder: Define acylinder asacircular based prism.

V :Aba%Xh

h

Example: Find the volume of this cylinder

A
= m2
V=mr‘h 10cm
V=314x5x5x20 v

V = 1570 cm3 20cm

Exercise 1, questions 3 to 9, may now be attempted.

Students should be given the formulafor the volume of acone

Example: Calculate the volume of this cone.
- 30 cm >
V = Y3mr2h
V=13x314x15x 15x 40
V = 9420 cm3
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Exercise 2 may now be attempted.

Students should be given the formulafor the volume of a sphere r

Examplel:  Calculate the volume of this sphere.

V:4/3T[r3
V=4x314x8x8x8+3
V = 2143.6 cm3

Example2  Cdculate the volume of

this hemisphere :-
V =4/3mr3 =+ 2
V = 45216 cm3

Exercise 3 may now be attempted.

The Checkup Exercise may also be attempted.
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LINEAR RELATIONSHIPS
The gradient of aline (The use of graphics calculators may be used to enhance this topic)

A discussion should take place with the students as to the idea of the ‘slope’ or ‘gradient’ of a
hill or road, leading to:

gradient =

vertical disance
horizontal distance

Two simple examples should be used to show that the * higher the gradient’ — the ‘ steeper

the slope'.

gradient = 4/g = 2/3 gradient =6/, = 3
Finding the gradient of alinein a coordinate diagram should be introduced leading to:

_y-shift  Ya—\1
[gradlent— x-shift] or [gradlent— Xo — X1 ]

Examplel:  Plot points (—1,—4) and (2,8) and find gradient of line joining them.

y A
=>  fromdiagram: ; (2:8)
adient = vet 12 4 ;
gradiet = oz T 73 T -
=>  fromformula
_ Y2—Y1 i
gradient =G =Xy : -
i X
8, / i
=2-@) " 3 - (_1’_4).. .......
Example2:  Find the gradient of the line joining (—6,5) to (2,—1).
Y2—¥1 -1-5 —6 .
i = ———— = = = _3
gradient Xp =Xy 29 3 /4 (note the negative)

This should lead to a discussion on the difference between a negative and a positive gradient.

Exercise 1 should now be attempted.
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Sketching lines of the form y = ax + b.

Students are likely to have met this topic before, either at General Level or possibly inInt 1.

The drawing of simplelineslike: y=2x, y=3x, y=1/5x. should be revised
i.e. they each passthrough the origin and have gradients 2, 3 and /5.

y A
Examplel: Line, y=2x =>
The gradient is2
=> from the origin, move 1 box right
and 2 boxes upwards.
=>  reped etc. >
X
y A
Example2: Line, y=2x +3 =>
The gradientisalso 2
=>  the3tdlsustheline cutsthey-axis
3 units up from the origin. 3
=> from this point (0,3), move 1
box right and 2 boxes upwards.
=>  reped etc. , X>

Students should then be shown how to make a quick sketch of any liney = ax + b by:
(@  noting that the line cuts the y-axis at the point (0, b).
(b) finding afew more points by using the gradient

Three further examples:

Example3: Line, y=3x -1 =>
The gradient is 3

=>  the-ltellsusthelinecutsthey-axis
1 units down from the origin.

=> from this point (0,—1), move 1
box right and 3 boxes upwards.

=>  reped €tc.
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Example4: Line, y=1/ox +1=>
The gradient is 1/
=>  the+ltelsustheline cutsthey-axis
1 units up from the origin.
=> from this point (0,1), move 1
box right and 1/> boxes upwards.

(or 2 boxes right and 1 box up)
=> repeat etc.

Example5: Line, y=-2x +5=>
The gradientis -2

=> the +5 tells usthe line cuts the y-axis
5 units up from the origin.

=>  fromthis point (0,5), move 1
box right and 2 boxes downwards.

=>  reped etc.

Exercise 2 may now be attempted.
Determining the equation of astraight linein theformy = ax + b from its graph.

Students should be reminded that every line can be written in theform y = ax + b.
(There is no need to mention lines of form x = h at this stage.)

3 examples which can be used in determining the equations of straight lines:

YA
Examplel:  three stepsto finding its equation. 5
Step 1: Write down the general equation g
y=ax+hb 2
Step 2: look for where it cuts the y-axis 1{ L
(0-2) = b=-2 321 1\7 1234 Ty
= y=ax-2
Step 3: Determine the gradient from any ;z
2 pointson theline (0,-2) & (1,1) ’a
=> gradient= 11_—(_02) = 3, (orfind it by counting).
= y=3x-2 I
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Example 2:

o
w

Example 3:

R
[N

o
w

Write down the general equation
y=ax+Db

look for where it cuts the y-axis
(0,1) => b=1

=> y:a)(+]_

Determine the gradient from any
2 pointsontheline (0,1) & (3,3)

. -1
=> gradient = 20 - 2/3
=> y=2/3x+1|

Write down the general equation
y=ax+b
look for whereit cuts the y-axis
(0,-1) => b=-1
= y=ax-— 1
Determine the gradient from any
2 pointson theline (0,-1) & (-2,3)

=> gradient = 3_; (__é) =2
=> y:—2x—1|

S
"1 234

X

>

-3-2

N
’1 23 4

|
LI Nl
WNEARN WSO
/

X

Students should be reminded of the format of lines which are parallel to the x and y axes.

i.ee x=a and y=b

Exercise 3 may now be attempted.

The Checkup Exercise may also be attempted.
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ALGEBRAIC OPERATIONS

A. Multiplying Algebraic Expressions Involving Brackets

Thisisbest illustrated by examples on board.

Examplel  Expand 5(x + 2) Example2  Multiply out 4(2p—7)
Ans. 5(x + 2) Ans. 4(2p-7)
= 5x+10 = 8p—28
Example 3 Expand x(3x + 6) Example 4 Multiply out a(2a—3m)
Ans. X(3X + 6) Ans. a(2a—3m)
= 3x2 +6X = 2a2—3am

Exercise 1 may now be attempted.

There are various methods by which Double Brackets can be introduced.
Two areillustrated below:

Go over the following:

Method 1: Method 2:

(x+2)(x+3) x + 2)(x + 3J)
-

= X(xX+3)+2(x+3)

: contd.
= X2+3x+2x+6 F First) XXX = X2
= x2+5x+6 O O(utside) xx3 = 3X
I I(nside) 2XXxX = 2X
L L(ast) 2x3 = 6
X2+ 3X+2X+6
= X2 +5X+6
The following examples can then be used to practice the chosen method:
Example 1 Multiply (x + 1)(x + 4) Example 2 Multiply (x—3)(x—4)
Ans. = x2+5x+4 Ans. = X2—7x+12

Mathematics Support Materials: Mathematics 1 (Int 2) — Staff Notes 13



Example 3 Multiply (x = 1)(x + 2) Example4  Multiply (2x+ 7)(x—3)

Ans. = X2 +x—2 Ans. = 2X2+x-21

Example5 Multiply (x + 3)2 Advise students to writethisas (x + 3)(x + 3) first.

Ans. = x2+6x+9

Exercise 2A may now be attempted.

More complicated expansion of brackets.

Use the following :
Example Multiply (x + 3)(x2 + 4x + 2)

Ans. (X + 3)(X2 + 4x + 2)
= X(X2 +4x + 2) + 3(X2 + 4x + 2)
= X3+ 4x2+ 2x+ 3x2+ 12x + 6

= X3+ 7x2+14x + 6

Exercise 2B may now be attempted.
Note that this exercise is appropriate to grades A/B

B. Factorising Algebraic Expressions
The Common Factor

After ‘multiplying out’ brackets, we now turn to ‘ putting into’ brackets.
This processis caled factorising.

For example: 2(x+3) = 2x+6 so,inreverse 2x+6 = 2(x+ 3)
2 isthe highest factor of 2x and 6, so 2 goes outside the bracket.
Also 2a(a —4) = 2a2 —8a SO, inreverse 2a2 —8a = 2a(a —4)

2aisthe highest factor of 2a2 and 8a, so 2a goes outside the bracket.
a —4isthen required inside the bracket.

Answers should always be checked by multiplying out the factorised answer.
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The following could be used to reinforce the work just done on factorising:

Example 1

Ans.

Example 2

AnNs.

Factorise 9x+ 15

‘What is the highest number to go into 9x and 157 3

‘Are there any letters common to 9x and 157 No

So only 3 comes before abracket.  3( )

‘What is required in the bracket so that the 9x can be found? 3x
3(3x + )

‘What is required in the bracket so that the 15 can be found? 5
3(3x +5)

9 +15 = 3(3x+5) Check by multiplying out

Factorise 18w2 — 12w

‘What is the highest number to go into 18w?2 and 12w? 6 (not 3)
‘ Are there any |etters common to 18w2 and 12w? Yes w
So 6w comes before a bracket. 6w ( )
‘What is required in the bracket so that the 18w2 can befound? 3w

6w (3w — )
‘What is required in the bracket so that the 12w can be found? 2

6w (3w — 2)

18w2 — 12w = 6w(3w —2) Check by multiplying out

Exercise 3 may now be attempted.

Difference of Two Squares

Go over the following:

Show that: 42_12=16-1=15=3x5= (4-1)(4+1)
52-22=25-4=21=3x7=  (5-2)(5+2)
Ask for responsefor 62 —12 =
62-22=
62 —-32=
82 _22 =
Students recognise the pattern a2-b2=(a-b)(a+b)

The results should be checked by multiplyingout  (a—b)(a + b)
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This result should now be illustrated with arange of examples. such asw2 — 9, x2 — 4, b2 — 25,
Once students are confident with these examples, the result for a2 —b?2 can be extended to
included examples such as 4x2 — 25 and 9y2 — 472,

Examplel Factorise 4x2 - 25 Example2 Factorise Oy2 — 472
Ans. 4x2 — 25 Ans. Oy2 — 472
= (22~ (5)? = (3y)?2-(22)2
= (2X=95)(2x+5) = (3y—22)(3y + 22)

Show students how to look out for and deal with factorising examples involving a common
factor and the difference of two squares using the following two examples:

Example3  Factorisefully 2x2—32 Example4 Factorise fully kx2 — 25ky?2

Ans. 2x2 —32 Ans.  kx2 — 25ky2
common factor 2 common factor k
= 2(x2-16) = Kk(x2 — 25y?)
= 2(x—=4)(x + 4) = k(x =5y)(x + 5y)

Check by multiplying out

Exercise 4 may now be attempted.

Trinomial Expressions (Quadratic Expressions) Factorising ax2 + bx+ ¢

Theterms: ‘trinomid’, ‘quadratic’ and ‘expression’ (as opposed to equation) should be
explained.

TYPE1 Factorising ax2 + bx+c¢ with a = 1.

eg. X2+4x+3 Xx2—-4x-5 x2+x-12

lustrate: (X+2)(x+3) = x2+5x+6 so,inreverse x2+5x+6 = (X+ 2)(x + 3)
Thisis one way of showing the reverse process:
Example Factorise X2+ 5x+ 6
Draw up atable. %ﬂ The x's are for the x x X = X2 term.
x|6132 The numbers on ther.h.s. of the table are
factors of the constant 6

(read vertically 1x6 6x1 2x3 3x2)
The middle term, the x term, has not been mentioned yet!
In turn, multiply diagonally, then add to look for that x term.
Here 6x + 1x = 7x No! Here 2x + 3x = 5x Yes!

X 623 x|l 1623
x| 6132 x| 6132
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So x2 + 5x + 6 can be factorised by looking at this table: X ‘ 16,23
Having settled for %27 x| 6132

we now bracket horizontally

X2+5x+6 = (Xx+2)(x+3)

The method chosen should be reinforced with anumber of examples:

x] 2
Examplel  Factorise x2—8x+ 7 x| 3
x|17-7-1
Ans Table Xl 71 -1 —7
XJ o1 X$ w7
try X 7 try X | -1
7xX+ 1x=8x No —7X—1x=-8x Yes
X2—-8x+7 = (x=7N(x-=1) Check by multiplying out
Example2  Factorise x2+5x—6
Ans Tale X|6-2-1-3
X | 1 3 6 2
X¢ 7_6 X —
X BE S
—6x + 1x =-5x No —2X+ 3x=X No
i X —1
i X 6

—1x+ 6x=5x Yes
X2 +5x—6 = (x=1)(x+6) Check by multiplying out
Students should become faster at this, and even begin to recognise which products to choose.

Exercise 5 may now be attempted.

TYPE2 Factorising ax2+ bx+c, a > 1.
eg. 2X2+7x+3 6x2-5x—6 8x2—-28x+12
lustrate: (3x+ 2)(x+3)=3x2+ 11X+ 6 S0, inreverse 3x2 + 11x + 6 = (3x + 2)(x + 3)

Again, the chosen method should be reinforced with a number of examples as follows:
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Examplel. Factorise 3x2+ 11x+ 6

Ans. 3x2+ 11x+ 6

Table3x|6123
x|1632

t 3 6 t 3 1

ry 1 ry X 5]
3x+6Xx=9x NO 18x + 1x = 19x No
3 2

try

3
Ox+ 2x=11x Yes

X2+ 11x+6 = (3x+2(x+3)  Check by multiplying out

Example2.  Factorisefully: (explain “fully”)
6x2 + 4x — 16
Notice here that acommon factor can be taken out.
Ans. 6x2 + 12x — 16
= 2(3x2 + 2x—8) ... making the factorising easier

Table 3 84 -2 -1

x| 12 4 8

X 4

< > shows correct factors

6X —4x=2X Yes

62+ 12x- 16 = 2(3x—4)(x+2) Check by multiplying out

Exercise 6 may now be attempted.
Note that this exercise is appropriate to grades A/B

Then Exercise 7 (miscellaneous examples) should be attempted.

The Checkup Exercise may then also be attempted.
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PROPERTIES OF A CIRCLE
Revision.
Theterms Diameter, Radius, Circumference, Areaof acircle should be revised along with the
revision of circumference and area.
Some straightforward examples should be gone over with the students.
Examplel  Caculate the circumference of acircle with radius 5 cm.
Ans. C=md

314 x 10
31-4cm

Example2  Caculatethe area of acircle with diameter 20 cm.

Ans. A=T112
= 314x10x 10

= 314 cm?

Note: some students may require further practice in finding the circumference and the area.

A. Length of the ARC of a Circle
major arc angle a centre

Arc AB issimply afraction of the circumference. AB
The fraction depends on the size of the angle at the centre.

minor arc
A AB

e.g. Arc CD has 90° a centre, so 1COD is 90/360 of the whole angle at the
centre. Therefore, arc CD is 90/3g0 of the whole outer circle, the
circumference.  (or 1/4)

Arc AB has 20° at centre, so JAOB is 20/360 of the whole angle at the

centre. Therefore, arc AB is 20/3g0 of the whole outer circle, the
circumference.
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The following 3 examples can be used to illustrate how to find the arc length:

P A
|_ B 300°
5cm
20° 10 cm
8[cm
Q S
R
C=1d C=1d C=1d
= 314x10 = 314x 20 = 3-14x 16
= 31-4cm = 62-:8 cm = 50-24 cm
Arc PQ =360 x 31-4cm || Arc AB =20/359x 62-8 cnf| Arc RS = 300/360 x 50-24 cm
=7-85cm =349 cm =41.9cm

Exercise 1 may now be attempted. Beware — Q6 for extension only.

B. The Area of a Sector

Sector AOB issimply afraction of the whole area of the circle.
The fraction depends on the size of the angle at the centre O.
A 30° angle at the centre will mean that the sector to which

it belongs will have an area of 30/350 (1/12) of the area of A /\
B

thecircle. \

For example

Calculate the area of sector AOB. A

Ans. A =12 (watch for diameter)
= 314x10x 10

= 314 cm? 3 /10 cm
@)

Areaof Sector AOB = 30/350 of 314 cm?
= 262 cm?

Exercise 2 may now be attempted. Beware — Q8 for extension only.
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C. The Relationship between Tangent and Radius
Note: An investigative approach is recommended for thistopic.

‘A tangent to acircleis at right angles to the radius through the one point of contact.’

Show thisis tangency. Thisis not.

An example can then be given to show how the appearance of aright angle may mean the use of
‘Pythagoras’, SOH CAH TOA, anglesin atriangle.

Example PR isatangent to acircle, centre Q.
CdCU|ateZ 85 cm R
(@ lengthPR
(b) angle PRQ Q
(o) angle PQR
4cm
P

Ans. thefact that PR isatangent means
that theangle at Pis90°.

(@) By Pythagoras' Theorem (b) snR = 485 (c) AnglePQR
PQ2 = 85242 angleR = 28.1° = 180°-90° —-28:1°
= 7225-16 = 61.9°
= 56-25
PQ = 75cm

Exercise 3 may now be attempted.

D. Angle in a Semi-Circle

Note: An investigative approach could be used with this topic.

Circle, centre O PR and QS are same length Angle PQR
diameters PR and QS and bisect each other... inasemi-circle
PQRSisarectangle isright angled
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By using this picture it should be stressed that no matter where B lies on the circumference,

OABC, the angle in the semi-circle is 90°.
B
B

B
A L C
Again though, as with tangency, the appearance of aright angle may mean calculations

involving Pythagoras Theorem, SOH CAH TOA etc.

Examplel. Findthevalueof A.

Make a sketch
Note the isoscelestriangle

Ans.

f
5
n.

Iy
h
&
A {60

i
o
3
5
.
3
1y

Example2.  Find the values of aand b.

Ans. tana® =309

a = 369° 30
a’ O
By Pythagoras' Theorem - b
b2 = 402 + 302
= 1600 + 900
= 2500
b = 50

Exercise 4 may now be attempted.
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E. The Interdependence of the Centre, Bisector of a Chord and a
Perpendicular to a Chord

X
. . . A \ . B

XY isadiameter of the circle, centre O. /|_“J\

Under reflection intheline XY, B is

theimage of A.

So, XY bisects AB at right angles.
A note can be given of these statements:
1. 2, 3. Y
Line from centre Line from centre at right angles Line bisecting chord at
to mid-point of chord is to chord bisects the chord right angles goes through
at right angles to chord the centre.

If any one of the statements above is true then the other two are also true.

Example Theradius of acircleis 10 cm.

Cdculate the distance from the P
centre O to the chord PQ which
is16 cmlong.

Ans. Thedotted lineisthe required length.

In right angled triangle POT, using
Pythagoras' Theorem —

Q
oT2 = 102 - &
= 100 — 64
= 36
OT =6cm

Note that the question could be rephrased to ask for:
() thelength of the chord PQ, given length OT and the radius.
(i1) the radius, given chord PQ and length OT.

Exercise 5 may now be attempted.

The Checkup Exercise may now also be attempted.
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CALCULATIONS INVOLVING PERCENTAGES

By the end of this set of exercises, you should be ableto
@ carry out calculations involving percentages in appropriate contexts

(b) round calculations to a required number of significant figures
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CALCULATIONS INVOLVING PERCENTAGES

Revision of Basic Percentages

Exercise 1

1. Cdculate:
(8 50% of £25:50 (b) 75% of £28 (© 25% of £4-40
(d) 10% of £6-80 (e) 20% of £45 (f) 30% of £160
(g) 40% of £18 (h) 60% of £8 (i) 70% of £5
() 80% of £9-50 (k) 90% of £2200 () 15%of £3
(m) 17-5% of £400 (n) 22:5% of £200 (0) 82% of £600
(p) 17%/2% of £20 (9 8Y2% of £40 () 12Y,% of £4

2. Whatis
(@ 33%3% of £90? (b) 662/3% of £120?

3. Atadance, only 28% of the 150 people were female.
How many were: () femae? (i) mae?

4. A bottle holds 500 millilitres of diluted juice. 96-5% of thisiswater.
How many millilitres of water isthis?

5. Mavisbought a 750 gram box of chocolates on Saturday afternoon.
By evening only 15% of them were |eft.

What weight of chocolates remained?

6. Thevillage of Elderdie has 3800 residents. Only 2% of them attended alocal meeting.

(@ How many villagers attended the meeting?
(b) How many did not bother to go?

7. A jetwasflying at 32000 feet when one of its engines failed.
Thejet dropped by 42% in height. By how many feet did it drop?

8. When David was 14 he was 140 cm tall. Over the next year he grew by 2-5%.
What was his height when he reached 15 years?

9. At Stanford City Football Club, 95% of its home support are season ticket holders.
The stadium has room for 44200 home supporters.

How many home supporters do not have a season ticket?
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10.

11.

12.

13.

14.

A.

Mrs. Nicolson borrows £1200. She must pay back the loan plusinterest at arate of
9% per year.

Calculate the amount she hasto pay if she wishesto pay back the loan (plus interest) in:
(@ 1lyear (b) 6months  (¢) 9months (d) 4months (e) 5 months.

Of the 40 guests at a party, 32 of them were women.
What percentage were women?

Of the 180 cars which took part in araly, 45 of them were green.
What percentage of them were not green?

From my weekly pay of £280, | spend £84 in rent.
What percentage of my pay do | spend on rent?

2000 people were stuck at the airport, due to flight delays.
Thefirst flight to leave was to Orkney. It left carrying 72 of the people.

What percentage of the people aready at the airport remained there?

Compound Interest

Exercise 2

1.

The following people have opened up Investment Accounts and are leaving their money to
grow with compound interest.

For each, calculate the total amount in their account after the stated period.

(& Anna, deposits £1200 for 3 years at arate of interest of 5% per annum.
(b) Judy, deposits £650 for 2 years at arate of interest of 4% per annum.
(8 Anna, deposits £50 for 2 years at arate of interest of 2% per annum.

Calculate the total compound interest earned on a deposit of £450 for 3 years at 4% p.a.
(Theinterest should only be calculated on complete pounds of principal).

Conrad James deposited £500 in his bank and I€eft it there for 3 years, gaining interest each
year. Unfortunately, the interest rate dropped each year — from 10% in the first year to 8%
in the second year to 5% in the third year.

When he withdrew all his money at the end of year three how much did he receive?

A businessman borrowed £8000 at arate of interest of 5% per annum. He made payments
at the end of each year based on the sum outstanding at the end of that year.

At the end of the first year and again at the end of the second year he paid back £3000.
How much had heto pay at the end of the third year to clear the debt ?
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B.

Mary Telfer deposited £250 in her bank and |eft it there for 3 years, gaining interest each
year. Theinterest rate rose from 4% in the first year to 5% in the second year, but fell
drastically to 1% in the third year.

Shetook out al her money atthe end of year 3.
How much did she withdraw ?

Mrs. Donaldson deposits £750 in a Building Society which pays 3% compound interest
half yearly.

Mrs. Edgar, her neighbour, puts her £750 into another Building Society where her
investment gains 6% compound interest annually.

(8 How much will each have in their Building Society after 1 year?

(b) Isarate of 3% compound interest paid half yearly equivaent to arate of 6% compound
interest paid annually?  Explain!

Usethe key on your calculator for this question.

Calculate the compound interest on £3340 for 10 years at 6-5% per annum.

How many years would it take for £50 to (at least) double at arate of 10% compound
interest?

Appreciation and Depreciation

Exercise 3

1.

Mr. and Mrs. Pollard bought a semi-detached house for £60000.
In each of the following two yearsits value appreciated by 10%.

How much was the house worth after the two years?

Newly weds Jack and Jane Jones bought aflat for £55000. It appreciated in value by
7:5% p.a. for the next two years until they sold it.
How much did they get for their flat? (to the nearest £)

The Herald' s bought a bungalow for £110000.

It appreciated in value for the next three years by 8% in year 1, by 6-5% in year 2 and by
5% inyear 3.

How much was the bungalow worth after three years?

(to the nearest £).

Miss Hamilton retired to a villawhich she bought for £68 500.
The vaue of the villarose by 5-4% each year.
How much was the villaworth after 2 years? (to the nearest £)
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5. Bert, the garage owner, bought a second-hand breakdown truck for £5000.

The truck lost 40% of its value during the first year, 20% during the second year and 10%
during the third year.

How much was the breakdown truck worth after these 3 years?

6. A contractor bought adigger for £75000. It depreciated by 75% in year one, by 40% in
year two and by 20% in year three.

What was the digger worth after 3 years?

7. Thevaue of aphotocopier in aschool office depreciates by 42% annually.
How much will an £18000 copier be worth at the end of two years?

8. A small conservatory was valued at £8000 in 1997 and again ayear later
at £8336.

Calculate how much it had increased in value, and expressthisas a
percentage of its 1997 value.

9. Mr. Able owns a detached villain Melrose.
In 1996 he had the house valued - £85000.
By 1997 it had depreciated by 15%, and by 1998 it was worth 20% more than in 1997.
Cdculate:
(@ itsvaluein 1998.
(b) the percentage change in value from 1996 to 1998.

10. Calculate the percentage appreciation of the value of this detached villa:
(&) from 1996 to 1997.
(b) from 1996 to 1999.

1996 1997 1998 1999
£120000 £126000 £128520  £129600

Mathematics Support Materials: Mathematics 1 (Int 2) — Student Materials 7



11. Calculate the percentage depreciation of the value of this car:
(a) from 1995 to 1996.
(b) from 1997 to 1998.
(c) from 1995 to 1999.

| 1995 1996 1997 1998 1999
£12000 £4800 £2400 £1920 £1800

12. The vaue of an antique jug rose by 5% to £10500.
Work out its previous value. (not £9975!)

C. Significant Figures

Exercise 4

1. Round the following numbers to one significant figure (1 sig. fig.).

(8 4269 (b) 14774 © 17 (d) 487
(6 18152 (f) 2085 (g) 7510 (h) 6551
(i) 42670 () 451 (k) 14308 (I) 24859
(m) 6890000 (n) 55847155 (0) 38749886541 (p) 25

2. Round the following numbers to two significant figures (2 sig. figs.).

(@ 5187 (b) 24885 © 221 (d) 555
(6 19352 (f) 2065 (g) 7650 (h) 6549
(i) 42501 () 448 (k) 78209 () 29899
(m) 6890000 (n) 55847155 (0) 38749886541 (p) 351

3. Round the following numbers to three significant figures (3 sig. figs.).

(8 8181 (b) 24882 (©) 2217 (d) 5554
(€) 19551 (f) 2077 (g) 7682 (h) 6149
(i) 42552 () 4499 (k) 78209 () 29897
(m) 6893000 (n) 55847155 (0) 38749886541 (p) 35150001

4. Round each of the following decimalsto: (i) 1sgnificant figure
(i) 2 ggnificant figures
(i) 3 sgnificant figures

(8) 8-33333 (b) 23-81558 (© 153097 (d) 347-502

Mathematics Support Materials: Mathematics 1 (Int 2) — Student Materials 8



Exercise 5
In this exercise, round the answers to the required number of significant figures.

1. For each person, calculate the total amount in their account after the stated period.

(@ Janice deposits £2000 for 3 yearsin her Investment Account at a compound
interest rate of 5% per annum. (2sgfigs)

(b) Rob deposits £1500 for 2 yearsin his Investment Account at a compound
interest rate of 4% per annum. (1sgfig.)

(©) Quasim deposits £3000 for 4 yearsin his Investment Account at a compound
interest rate of 10% per annum. (3sigfigs)

2. Sally James deposited £800 in her bank and left it there for 3 years, gaining interest each
year. The interest rate was 10% in thefirst year, 5% in the second year and 3% in the
third year.

When she withdrew all her money at the end of year 3 how much did she receive?
(answer to 2 sig figs.)

3. Calculate the compound interest on £6580 for 15 years at 3% per annum.
Usethe key on your calculator. (3sigfigs)

4. Mr. and Mrs. Greig bought a detached house for £85000.
In each of the following two yearsits value appreciated by 8-5%.
How much was the house worth after the two years? (2sigfig.)

5. The Thomson’s bought a seaside apartment for £32 500.

It appreciated in value for the next three years by 10% in year one, by 4% in year two and
by 3% in year three.

How much was the apartment worth after three years? (2sigfigs.)

6. Ami bought asmall aircraft with the money left to her by an old aunt. She paid £104 000.

The plane lost 50% of its value during the first year, 35% during the second year, 20%
during the third year and 12-5% during the fourth year.

How much was the aircraft worth after these 4 years? (3 sig figs.)

cont'd ...

Mathematics Support Materials: Mathematics 1 (Int 2) — Student Materials 9



7. Thistable showsthe value of adishwasher, bought new in 1995, over afour year period.

Y ear 1995 1996 1997 1998 1999 |
Value £600 £320 £240 £140 £50 |

Calculate the percentage depreciation of the value of the dishwasher:

(& from 1995 to 1996. (2sigfigs.)
(b) from 1997 to 1998. (3sigfigs.)
(c) from 1995 to 1999. (1sigfig.)

8. Cdculate the percentage appreciation of the value of this precious teddy:

(& from 1996 — 1997. (1sigfig.)
(b) from 1997 — 1998. (2sigfigs.)
(c) from 1996 — 1999. (1sigfig.)

1996 1997 1998 1999
£500 £542 £700 £978

Mathematics Support Materials: Mathematics 1 (Int 2) — Student Materials 10



Checkup for Calculations Involving Percentages

1. Calculatethetota compound interest earned on a deposit of £200 for two years when the
annual interest rate was 8%.

2. Frank Graham deposited £6000 in his bank and left it there for 3 years, gaining interest
each year.
Theinterest rate fell from 7% in thefirst year to 5% in the second year, but rose to 10%
in thethird year.

He withdrew all his money at the end of year 3.
How much did he then receive? Give your answer correct to two significant figures.

3. A company director borrowed £20000 and was charged arate of interest of 3% per annum,
calculated on the sum outstanding at the beginning of the year.

At the end of the first year and again at the end of the second year he paid back £10 000.
How much had he to pay at the end of the third year to clear the debt?
Give your answer correct to three significant figures.

4. Calculate the compound interest on £200 for 25 years at 5% per annum.
Give your answer correct to one significant figure.

5. Julie Rocks bought aflat in Peterhead for £20000. It increased in value over the next three
years at an annual rate of 6%.

What was the value of the flat at the end of these 3 years?
Give your answer correct to three significant figures.

This antique ship in a bottle appreciated in value
over afour year period by consecutive rates of
10%, 20%, 50% and 100% per annum.

What was it worth after 4 yearsif itsorigina
price was £100.

7. A yacht was purchased new, at a cost of £250000.

It fell by 15% of its value each year over the next three years and at the end of the fourth
year it was found to be worth £100 000.

(& By how much money did the yacht depreciate during the fourth year?

(b) Calculate the percentage depreciation over the first three years, giving your answer
correct to two significant figures.

8. Mrs. Penny Black owns atreasured stamp which was valued, 40 years ago, at £300.
It is estimated that the stamp has grown in value by at least 10% per annum since then.

What is the estimated value of the stamp today?
Give your answer correct to three significant figures.
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VOLUMES OF SOLIDS

By the end of this set of exercises, you should be able to

(@ caculate the volumes of a prism, cone and sphere
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VOLUMES OF SOLIDS

Volume = Ar X height]
A . Volume of a Prism [ prism Shase

Exercise 1

1. For each of the following prisms, the area of the base or end face is given.
Cdculate the volumes of the prisms: Area= 29 cm?

_ 2
@ Area=8cm? Area=12.5cm © m
A 8cm
10em| | 1
S B .
v
\ /

Area= 154 cm?

d f
& Area =52 mm?2 M A
A 4.5 cm
11 mm
\j
\ \ /
P

Area=9-2 cm?2

2. Thistimeyou must calculate the shaded areafirst, then find the volumes of the prisms.

10cm 7cm

© 7.5 cm /:5¢cm
12cm
right angled
triangle
rectangle

\/square

20cm om
K : v s
height = »
17em s 11¢cm
, A
\\ 6cm uare wit
12 cm isosceles \ \RN\‘Q\\\\\% ?:Iuare ho|re] Ci_fC' ewith
triangle 10cm radius= 6 cm
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3. Thecylinder —aspecial prism.
Calculate the volumes of the following cylinders:

(b) 3cm ©

( Volume (cylinder) = 1r2h ]

@ 8cm
-
2:5cm
10cm 9:5cm
13cm
N
(d) 15cm (e)
A
2cm
. \
6:5cm 1 metre
4. Remember: ( lem3=1ml; 1000 cm3 = 1000 ml =1Iitre]
How many litres of water will the following drums hold?
40 cm
@ 25cm (b) (©)
< » 60 cm < »
40cm 35 cm 55cm
N~
7cm
5. A cylindrical tin of Maxcafe Coffeeis 10 a« >
centimetres high and has a base diameter N
of 7 centimetres. n !
What is the volume of coffeeinthetin 10 cm @ﬁ
when it is full? Qagf
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This rectangular storage tank isfull of white paint.

(&) Cdculatethe volume of paint in the tank

in cubic centimetres (cm3). 50cm
(b) Caculatethe volume of thiscylindrica /

paint tin.

45¢cm
20cm
— e
16 cm

(c) How many times can the paint tin be completely filled from the tank?

Meanz Beanz tins are packed into this cardboard box.
(& How many tins can be placed on the

bottom layer?
/
11cm 33cm Mmﬁ [mz

(b) How many layerswill there be? 1. n 1_ S
(c) How many tins can be packed in e

the box alfogether? 32cm con 28 om
(d) How much air spacein the box is

there around all the tins?

This cast iron pipe has an internal diameter of 16 centimetres and an outside diameter of 20
centimetres. The pipeis 1-5 metreslong.

_________________________________________________

- 15m

Calculate the volume of iron needed to make the pipe.

How much liquid feeding will this <« 18cm
semi-cylindrical pig-trough hold? [

120 cm
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B . Volume of n
olume of a Cone (VO|Ume(cone) = 1/3Tff2h]

Exercise 2

1. Cadculatethe volumes of the following conical shapes:
@ , ® b

10cm 18 cm

15cm

-
-
- »

6cm

7cm 3-5cm

(d)

10-

V

- 126 cm >

\/

- 6cm

2. Thewafer of anice-cream cone
has a diameter of 6 centimetres.

The coneis 10 centimetres high.
Calculate the volume of the cone.

10cm

-,

The‘doping’ height of thisconeis 26 cm.
The base radiusis 10 cm.

(@ Caculatethe height of the cone.
(b) Caculate the volume of the cone.
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4. Calculate thetota volumes of the following shapes.

@ A (b)

30cm

40 cm

5. Water is poured into this conical flask
at the rate of 50 millilitres per second. -

(&) Cdculate the volume of the flask. A

(b) How long will it take, to the nearest
second, to fill the flask to the top?

24 cm
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C. Volume of a Sphere
(Volume (sphere) = 4/3T[r3]
Exercise 3

1. Caculatethe volumes of the following spheres:

@ . (b) (©
(d)
>

\/

e
-
10-4 cm

- 30cm
) ) ) A
2. Thisfootball isfully inflated.
Calculate the volume of air
inside the football. 24 cm
\/

3. Cadculate the volumes of these two ‘ hemispheres':
@ (b)
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4. (&) Caculatethe volume of water which can be
stored in this copper hot water tank in cm3.

The tank consists of a cylinder with two

hemispherical ends. o A0cm A
(b) How many litres of water will it hold?
(Icm3=1ml; 1000 ml =1 litre).
60 cm
Y
A
5. Calculate the volume of thischild's
11cm rocking toy which consists of a cone
on top of a hemisphere.
\j
A
7cm
v

6. Thisdecorative wooden fruit bowl
isin the shape of a hollowed out
hemisphere.

Calculate the volume of wood required
to makeit.
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Checkup for Volumes of Solids

1. Calculate the volumes of the following prisms:

@ Area= 12:5 cm?2 (b)  Area=28cm? (© /
A o
9cm 7 M /10 om
\J

Area= 185 cm?

2. Cadculate the shaded areas and use them to find the volume of each shape.

@ 9cm (b) 22 cm ©
A
12cm
8:5cm height =
13cm 8 cmd
right angled 15cm
triangle

7cm isosceles

triangle

3. Cadculate the volumes of the following shapes: Vol (cylinder) = Tr2h

9cm

Vol =1/3112h
b (cone) 3
15¢cm
11cm (©) A
v 10-4 cm
7cm v

4. Thisshape consists of acone, acylinder and a hemisphere. Calculate itstotal volume.

A

12 cm

- -

\/

-« 18cm » = 30cm >
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LINEAR RELATIONSHIPS

By the end of this set of exercises, you should be able to
(& determinethe gradient of astraight line
(b) sketch astraight line given itsequation intheformy=ax+b

() determinethe equation of astraight linein the formy = ax + b from its graph
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LINEAR RELATIONSHIPS

A . The Gradient of a Line

Exercise 1 ; —
[ gradient horizontal distance

vertical distance ]
1. Findthe gradient of each line using the formula:

2. For each of the following pairs of points:
() draw a(small) coordinate diagram,
(i) plot the two points and join them to form a straight line,
(ii1) calculate the gradient of the line joining the two points.

@ P11, QB9 (b) A(3,0), B(5.6)
© R(-31), S(55) (d) L(-4-1), M(23

3. Cdculate the gradients of the linesjoining the following pairs of points:

@ C(1,5), D(7,7) (b) U(0,3), V(12,7)
(© J-1,-6), K(1,6) (d) 0O(0,0), T(515)

So far, al the lines you have met in this exercise have had gradients which were positive.

4. Describe how aline with a negative gradient differsin shape from that of aline with a
positive gradient.
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5. Calculatethe gradient of each line.

-

6. Calculatethe gradients of the lines joining the following points.
(Some are positive, some negative).

@
(d)
(9)

7. (@
(b)
(©

A(L,6), B(6,1) (b) D(0,7), E(2,3) © G(=2,5), H(1,-4)
J~6,-3), K(3,0) € M(=6,0), N(0-4) (f) P(1,-1), Q(3,1)
S(-1,10), T(3-2)  (h) V(=6-10), W(2-6) (i) Y(-12,5), Z(3,0)

On asmall coordinate diagram plot the two points A(1,3) and B(6,3).
Find the gradient of the linejoining A and B using your formula.

Comment on the connection between the shape (dope) of the line drawn in part (a)
and the corresponding value of its gradient as calculated in part (b).

B. Sketching Lines in the form y =ax + b

Exercise 2

1. Drawingtheliney=2x+ 1:

@
(b)

(©

(d)
(€
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Make a copy of this coordinate diagram.

Where doestheliney = 2x + 1 cut the
y - axis? (plot this point).

The gradient of the lineis2. From your
first plotted point, move 1 box right and
2 boxes up. Plot this 2nd point.

Join your 2 points and extend the line. D -
Label theline y=2x+ 1. 1234586 X

PNWRAIIONO <

D
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2. Draw thefollowing lines, |abelling each one carefully.

@ y=3x+2
(0 y=x+5

(6 y=-2x+1
(9 y=—=x+3

() y=4x-3
(@ y=lx+4
(f) y=-3x-5

(h) y=3ax+1

3. Look at the 6 lines shown and the list of 6 gradients given below

A LineA A LineB

A LineD A

A LineC

/

D
YV

D
\J

Gradients: a;, =1y, a@=-3

Match up the lines (A, B, C, D, E, F) with the gradients (a1, &, ag, a4, as, a).

4. Thistime, smply make a neat sketch
of the given line, indicating where it
cutsthey - axis.

@ y=x+3
(€ y=1lx+6

(e y=-x-4
(@ y=1sx+2
() y=-4x-3

- D >
LineE A LineF
> & >
a3:_1/2’ a4:01 a5:_11 %:2
y A
y=3x—-4
examplee  Y=3x-4 =
] X
(0) y=2x-3 VA
(d) y=-2x+3
(f) y=6x—-6
(h) y=—lx+4
() y=%4x-1
26
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5. Look at the following sketches of 8 lines and the list of 8 equations.

Match each line to its corresponding equation.

y A LineA vA LineB vA LineC v A LineD
(0,6)\ /
(09
.
> ~—>, /7 > (o,—1)/ X
y A LineE YA LineF YA LineG YA LineH
(0.3) T o—— /
> > > \ >
/ X X (Oﬂ/ X (0-5) \
Lines. y=2x-1, y=5x+3, y = 3X, y=1/x -4,
y=-2x-5, y=—X+ 6, y=-1x+1, y=Xx+2.
C. Determining the equation of a line in the formy=ax +b
Exercise 3 y A
1. Determine the equation of the line shown opposite g
Stepl  Start Always with the general equation 6
of any line: 5
=> y=ax+ b 4
Step2  Pick out the coordinates of where theline 3 p
cutsthey - axis— (0,...) 2
Use thisto begin to write down theline’s 1,\ >
equation: Y 23 456 x
=  y=ax-..
Step 3 Find the gradient of the line by using any
two pointson theline eg. CandP.
Use thisto complete your equation:
=  y=.X-..
2. Onthe next page there are drawings of six lines.
Use the technique shown in question 1 to determine their nature.
cont'd ...
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2. cont'd...

S
<
>

z

YA © vy,

N N N -
©1 234 x 32-1.71 234 —3—2—]_.\71 23 4 ¥

i
\:
|
Lbbihevwasa
[l
wWN -
|
N =

d ya © vy M va
5 5 5
4 4 4
3/ 3 3
2 2
1 1 1
JARY JARY JAnY
B2Ay 1 234 x B2y 1234 x —3—2—_I71 23 4 Ty
4 2

3. Thefollowing lines al have negative gradients. Use the same technique as shown in
question 1 to determine their equations.

@ y, O y, © y,
5 5 5
4 4 4
3 3
2
1\ 1 1\
JARY JARY JAnY
B2y 1 N "« B2NT 1234 x 3217 N234 " x
2 2 2
3 A 3
4 4
d YA e VYA ® YA

5

4

3

2

1

N .
1 23 4 —3—2—1\%’1234 X

-3

4
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Checkup for Linear Relationships

1. (& Giventhetwo pointsA(2,—1) and B(4,7), caculate the gradient of the line AB.

(b) Repeat for the linejoining C(—7,2) and D(1,—4).

2. Makeacopy of this coordinate diagram and draw the

liney =2x - 2.

3. Sketchtheline y=1/5x + 1.

4. Sketchtheline y=-—x-1.

5. Which of the following is most likely to be
the equation of the line shown opposite?

(@ y=3x-2 (b) y=-3x-2
(€ y=1l3x-2 (d) y=1sx+2
() y=-3x+2 (f) y=—1/x-2

YA
5

NN WD

N
321V 1234 x

6. Determine the equations of the following four linesin theformy = ax + b:

@ YA

”
\/

1Y 1 23 4 x

3211 23 4 "y
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ALGEBRAIC OPERATIONS

By the end of this set of exercises, you should be ableto
@ multiply algebraic expressions involving brackets
(b) factorise algebraic expressions

(© factorise trinomial expressions
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ALGEBRAIC OPERATIONS

A . Multiplying Algebraic Expressions Involving Brackets

Exercise 1

1. Writethese without brackets:

(@ 6(x+2) (b) 3(a+1) (©) 5(y—4) (d) 7(t-1)
(e) 10(x — 10) ) 2(2 +x) (9) 3(4 +y) (h) 6(5—-w)
(i) 8(1—c) () 15(2—h) (k) 3(x+y) () 9(a—c)
(m) 42 -Xx) (n) 11(e—f) (0) 1(1-vy) (P 1(y—1)
2. Removethe brackets:

(@ 3(2x+ 4) (b) 2(4a+ 3) (©) 5(1 + 2y) (d) 6(3 —3%)
(e) 72w —4) (f) c(x+5) (9) d(v +3) (h) g(h—1)
(i) s(r—4) () m(n + 10) (K) x(v +w) () a(x+r)
(m) x(a-y) (n) a(a+ b) (0) r(r—s) (P) r(r—21)
(@ al—a) () x(x—23) (s) x(x + 3y) ) w@Bw-1)
(u) x(5x—=3) (v) a(7x—5a) (w) m(4m + 8n) (x) v(27 —2v)

3. Multiply out the brackets:
(@ 2(x+y+4)
(d) 6(x +2y +5)
(9) x(3x + 5y + 2)
() x(x2+1)

(m) w(w2 + w)

(b) 7(x+y+ 1)

(e) 10(4x —y + 2
(h) 2a(3a—4b + ¢)
k) y(y?-1)

(n) a(a®—a)

Exercise 2A

1. Multiply out these brackets:
@ (x+1(x+5)
(d x+3)(x+7)

(b) (x + 2)(x + 3)
(€ (x+dHx+4)

(9 (@a+1)(a+8)

. Multiply:

@ x=3)(x-1)
(d (a-2)(a—-5)
(@ (v—10)(v—10)

. Multiply:

@ (x+3kx+1)
(d (@a-7(a->9)
(@ (r+6)(r—-2)
(4) (d-3)(d-3)

(h) (s+ 11)(s + 10)

(b)) x—=Hx—-2)
(€ (b—-7)b-7)
(h) (w—6)(w-23)

(b) (c=4)(c-2)
(€ (v+9)(v+09)
() (w—8)(w + 8)
(k) (@a—6)(a+ 11)

(©) 5(x—y—6)

(f) 9(6a—2b + 1)
(i) s(s?+3)

() c(c?-6)

(0) x(x3 —2x2)

() (x +5)(x + 6)
(f) x+1)(x+ 1)
(i) (w+ 4)(w + 100)

(© xX=7(x-8)
(f) (c=3)(c-2)

i) z-D(Ez-1

(©) (s—6)(s+3)
(f) (a-6)(q+2)
i) x+D(x—-21)
M (z—10)(z + 11)
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4. Multiply:

(@ (2x+ 3)(2x—-3) (b) (5¢c—-1)(5¢c + 1) () 2s—1)(2s+ 3

(d (2a—-3)(2a—-1) (€ (v+ D(4v-3) ) Ba-4)(2q+3)

(9) (4r —2)(5r + 3) (h) (4w —5)(2w + 5) (i) (10x + 1)(10x — 1)

) 2-d)@-d (k) (4—-p)3B+2p) () (1-3p)(1—2p)
5. Multiply out:

@ (x+2)? (b) (y +4)? (© (z+3)? (d) (t+10)2

® (x-1)? ) (y-6)2 (9) (z—2)2 (h) (t—8)2

(i) (a+b)? () (g9+h)? (k) (r—9)2 () (e-M32

(m) (3x +1)2 (n) (4x—3)2 (0) (x+ 3y)? () (a—4b)2

(@ (4a+ b)? () (5¢c +d)? (s) (5p +20)2 () (2x—3y)?
Exercise 2B

Multiply out the brackets and smplify:

1. (x+ 1D(x2+3x+ 1) 2. (X+2)(X2 —4x + 1)
3. (W=-3)(W2+w-—2) 4. (z—1)(z2—-5z—-1)
5 (v+2)(2v2 + v + 5) 6. (a—5)(5a2 —10a — 20)
7. (m+2)3 8. (n—1)3
9. (x + 1/%)2 10. (x —1/x)2
B . Factorising Algebraic Expressions — The Common Factor
Exercise 3

1. Factorisethe following by taking out the common factors:

@ 4d4a+4b (b) 7v+ 7w (c) 3x—3y (d) 6c—6d
(e) 2r +4s ) 9m—12n (9 av+ aw (h) pq—pr
(i) bx+b () ax2+a (k) X2+ dx (1) y2—vyz
(m) a?+a (n) 2t (0) h3+ h? (p) M3 — P
() ab+ bt (y mn—nr () 8x+ 12y (t) 35p—21q
(U) 2a2 + 8ab (v) 12ab—9ac (W) pgr + pgs (X) 8c2—2c

2. Factorise:
(& am—bm (b) 20 — 5w (c) d—d2 (d yz+ 2z
(e pr—pu ) 2mn + mp (g) 6¢cd —4ce (h) 9pqg — 12pr
() 8aZ+6a () 15x2—6xy (k) Lox+ oy () pa+ 2sg?
(m) 10a2b + 8ab2 (n) 1/5 + 1/ox (0) L/ov—3/5 (p) 2rmh + 252

(Q 6a+3b—12c () mMn—mp+ M2 (S) 3x2—2xy + 6X () 25x2 — 5x2y
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C. Difference of Two Squares

Exercise 4

1. Factorise:
(8 x2—y?
(e) y2—42

(i)

1—Vv2

(m) d2— 100
(@ x2—-1

2. Factorise:
(@ 9a2—-4
(e) 9e2— 16

(i)

64m2 — 49n?2

(m) 121 — 16t2

(b) p?—q?
(f) t2—52
(i) x2-4
(n e2—121
N 1-y?

(b) 4b2 — 25

(f) 25f2—81
() 4p%—99?
(n) 100u2 — 121v2 (0) 10000W2 — 1

aZ2—-pb2 = (a-Db)a+ b)

(9) 5212
(k) k2 —25
(0) 144 —y?
() 81—a?

(c) 16c2 -1
(@) 4g2—h?
(k) 81r2—1

3. Factorise these, by taking out the common factor first:
(d) 2a2—-18
(e) 7€2 —7g?

(i)

am? —an2

(m) 64b — b3

D. Trinomial Expressions

Exercise 5

Factorise the expressions:

1
4.
7.

10.
13.
16.
19.
22.
25.

X2+ 3x + 2
y2 + 6y +5
v2 + 9v + 20
w2 —2w + 1
aZ—3a+2
c2—13c + 42
s2 + 12s + 36
Z2 — 14z + 49
b2 + 37b + 36

(b) 5b2 -5

(f) 6p2—24q2
() ka2 — 25kb2
(n) 2u3 —32u

2. X2 +5x+6 3.
5 y2+ 11y + 10 6.
8. v2+ 7v + 10 Q.
11. w2 —4w + 4 12.
14. a2 —7a+ 12 15.
17. c2—11c + 24 18.
20. 2 —12s+ 36 21.
23. Z2+ 13z + 36 24.
26. b2 —37b + 36 27.

(c) 6¢c2—-54

(g) 10x2 —90y?
(k) nrZ2 —81ng?
(0) 12w3 — 27w
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(c) d2—e2

(d) x2—32
(h) 92 —q?
() n2—36
(p) 49 —x2
(t) 10000 — b2

(d) 25d2 — 36
(h) j2—25k2
() 1-—64s2

(p) 25x2 —49y2

(d) 4d2—16
(h) 12u2 — 12v2
() dd—49d
(p) 11x>—11x3

X2 +2x+ 1
y2+8y+7
V2 + 6V + 8
w2 — 6w+ 9
a2—8a+7
c2—-10c+9
s2 + 14s + 49
72 —13z+ 36
b2 —18b + 81

cont'd
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28.
31.
34.
37.
40.
43.
46.
49.
52.
55.
58.
61.
64.
67.
70.
73.

p2+6p+9
m2 + 11m + 30
n2 —8n + 15
r2—2r—8
e2 —5e— 14
g2—-79+ 12
k2 -4k — 5
y2 + 4y — 12
X2 —3x —40
vZ2—9v + 8
w2 + 2w — 24
a2—10a—24
b2 + 7b — 30
c2 + 15c + 56
d2 —12d — 28

a2 + 2ab + b2

Exercise 6

Factorise these expressions:

1.

2x2 + 7x + 3

4, 10a2 + 17a+ 3

7.

10.
13.
16.
19.
22.
25.
28.

3d2 + 14d + 15
12n2 —8n + 1
8s2 —14s+5
3k2 -5k + 2
6U2 —5u—6
3d2—-2d-1
4p2 —11p + 6
1—8x + 16x2

29.
32.
35.
38.
41.

47.
50.
53.
56.
59.
62.
65.
68.
71.
74.

11.
14.
17.
20.
23.
26.
29.

p2—-7p—8
m2+m-—12
n2 + 3n—10
r2+5r—6
e2+7e+ 12
g2-g-6
k2+ k-6
y2 + 3y — 18
X2 —2x — 15
v2 + 5v — 24
w2 — 2w — 24
a2+ 23a—24
b2 —4b — 45
c2—15c + 54
d2 + 49d — 50
X2 — 2xy + y?

2y2+ 5y + 3
6b2 + 7b + 2
10m2 + 19m + 6
202 —-5q + 3
or2 —24r + 16
3y2 _2y—8
5v2 +4v —1
8a2 + 2a—3
15 — 7x — 2x2
1—-3x—18x2

30.
33.
36.
39.
42.
45,

5l

57.
60.
63.
66.
69.
72.
75.

12.
15.
18.
21.
24,
27.
30.
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p2+4p +4
m2—m-—6
nZ2—-3n-—4
r2+12r + 36
e2 —e—56
g?-g-12
k2 + 2k — 35
y2 —3y — 28
X2 + 11x + 30
v2 —5v —24
w2 + 10w — 24
a2—23a—24
b2 —-7b—-18
c2 + 18c + 81
d2 —51d + 50
p? —pq — 202

3w2 + 7w + 2
6c2+7c+1
2p2 —7p + 3
6Xx2 —13x + 6
12g2 — 23g + 10
3w2 — 5w —2
2x2 + x —1
12y2 — 11y -5
5+ 11x — 12x2
4p2 — 7pq — 292
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Exercise 7 (Miscellaneous Examples on Factorisation)
Factoriss FULLY::

1. 4x + 12y 2. a2—-81 3. W2 + 10w + 25
4. y2 —y 5 VvZ—v-—12 6. 1—Db2

7. U2+ 12u + 36 8. ap—aq+ar 9. 7x2-28

10. w2 —r2 11. h2 —11h 12. x2 —2x+ 1

13. t2—-1 14. t2 —t 15. a2—-2a—-3

16. 3c2 —48 17. 5d2 —20d 18. a4 —a3

19. 22+ 3s—5 20. x2 —12x + 36 21. 16y2+ 8y + 1
22. 49 —g? 23. 36 — 4r2 24, 14z — 772

25. 25 —9¢g2 26. 2b2—-b—1 27. 6Xx2+ 7x—3
28. 11u2 — 44v2 29. 21u2 + 28v2 30. 25p2 —10p + 1
31. 3m?2n — 6mn?2 32.1-2n+n? 33 27—-6s—5?
34. 3a3—-48a 35. 8n2+8n—6 36. 8n2—-8n + 2
37. 5r2+ 5r —10 38. 4w2 + 14w — 8 39. 7x—63x3

40. 9x + 27x3 41. xy2 — xz2 42. 2e2 —-11e—21
43. x4 -1 44, 2 —4q + 292 45. g2 + gh —6h2
46. 2k? + 3Rk + TRR? 47. a2—ab 48. k4 + 2k2 + 1
49. 2a% —2a2 - 12 50. b®> —81b 51. 3x4 +5x2 -2
52. 9x4 — 24x2 + 16 53. 2x4 —x2 -3 54. 1—y8
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Checkup for Algebraic Operations

1. Removethe brackets:
(@ 3(4x+1) (b) y(a-y) (© v(v—-1) (d) 7w(2w —5)
(e 6(3x+ 2y—1) (f) c(c2+c—1) (g) 3d(4a + 3b) (h) g(h2—-g?

(i) 6x(3x+ 2y —1) (j) c?(c2+c—4) (k) ab(3a+ 4b) (1) 2pq(5—0q)

2. Multiply out the brackets:

@ (x+1x+7) (b) (x—=2)(x—-3) (©) (x+5)(x—6)
(d) X=3)(x+9) () (x+ 1)2 (f) (x—=2)?

(9 Bx—LAx+7) (h) (2x — 1)(6x — 3) i) 2x—4Bx+1)
() (2x—=3)2 K) x—2)(4x2—-3x+2) () (x—23)3

3. Factorisefully:

(@ 9m—9n (b) 6a—15b () y—y?

(d) 14p? + 6q (€) 3pr + pu (f) 4p2+6pg— 2p
(g) 6x + 30y — 152 (h) 9pq — 12pr (i) r2—¢<2

() 81—q2 (k) 16r2— 49 () 2b2—32

(m) 20w3 — 45w (n) y2—3y + 2 (0) a2—7a—30
(p) y2+y—6 (@ 24+ 10r —r2 () x2—14x + 49
(s) 6p2 —17p + 12 () 4x2 +4x + 1 (U 202 —-2q-— 144
(V) 2x2 + 3xy —2y?2 (w) 6a4 + 2a2—4 (X) 5y4—12y2 -9
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PROPERTIES OF THE CIRCLE

By the end of this set of exercises, you should be ableto
@ find the length of an arc of acircle
(b) find the area of a sector of acircle

(© use the properties of of circles:
relationship between tangent and radius
anglein asemi-circle

the interdependence of the centre, bisector of a chord
and a perpendicular to achord
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PROPERTIES OF THE CIRCLE
A . Finding the length of an arc
Exercise 1

1. Ineachdiagram, calculate the length of the arc AB of the sector.

n A (i) (iii)
B 45
12cm
% A< A < 8cm »B
B

(iv) V) A (vi)

A B
320°
10cm el
8r
18 cm 8cm
A
. A

Vi
(vii) 5

| B

2. AstheT.V. camerazoomed in on the dart board
the sector involving the numbers 5, 20 and 1
was focused.

Cdculate the length of the arc PQ.

Calculate the length of the curved edge RS
of the fan which isin the shape of a sector
of acircle.
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Cdculate the length of the arch BR of the
i hichisthe arc of acircle, ¢

culate the area of each sector (to the nearest square centi

9

$ 4

%%
/%//////

(b)

’///



This house has an unusually shaped
living room window.

It isin the shape of asector of acircle
with radius 80 cm.

Unfortunately thereisacrack in the 80 cm
glass and anew paneisrequired.

If theangleat T is45°, calculate
the area of glassto be replaced.

3. Theface of alarge town clock wasin need of repair.

Workmen were replacing the rusted sector between the numbers 12 and 1 on the clock face.

Cdculate the area of this sector. / Ry

R

4. A light shade is made up from the sector of alarge circle with a smaller sector removed.

Calculate the area of the shade. 12 cm
/ =N

/
160%™, W

B &

. A cylindrical ice hockey puck of radius 8 cm
and height 1.5 cm hitsagoal post with such force
that it splits, leaving a perfect sector as shown.

Cdculate:
() the shaded area.
(b) thevolume of the smaller part which broke off.
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6. A wedge of cheeseiscut from alarge circular block of radius 32 cm and height 12 cm.
For the wedge, the angle a C, the centre, is 20°.

2° E
= g

12 cm

32¢cm

Cdculate:
(&) the area of the sector BCE.
(b) the volume of the wedge of cheese.

7. Theareaof this sector is 78:5 cm?2 and the radius
of the circle from which it has been cut is 10 cm.

Cdlculate the size of angle POQ.

C. The relationship between tangent and radius

Exercise 3

1. Copy the diagrams below and fill in the sizes of the angles marked with aletter.

) o
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2. Thelargest possiblecircle, centre C, isdrawn inside
asquare. Thecircle and square sit vertically, with
one edge on the horizontal surface PQ.

Triangle ABC isdrawn with AB on the line PQ.

Angle CAB = 27° c
Calculate the size of the angle marked w°. w° /
P 27 Q
3. AB isatangent to the circle with centre C.
. ‘\
B

It meetsthe circle at the point P.
Angle CBP = 36°.

Calculate the value of the angle marked x°.

N
4. Cadculatevand w. (The lengths are in centimetres.) 24
W 25
O
0]
13 5
Y
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Cadlculate the sizes of the angles marked X, y and z correct to the nearest degree.

(The lengths are in centimetres.)
‘ 18
o]
C
20
7 ‘ g

ABCD isatangent kite.

6.
Write down:
(a) thelength of BC.
(b) thevaluesof p,gqandr.

D. Angle in a semi-circle

10

Exercise 4
750

1. Calculatethe sizes of theanglesmarked a, b, c, d, e, f, and g.

31°

Op

-:7
$
§
5
g
A
I
¥
Ly
N
.c

O
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2. Thesemi-circular arch of abridgeis

strengthened by a triangular metal

structure as shown.

140°

(a) Cdculatethe size of JABP.

B

A

(b) A second triangular structure is added.

Cdculatethe size of OPAQ.

In the two diagrams below, calculate x, correct to 1 decimal place.

3.

(b)

@

O«

4.

In these diagrams, calculate v and w correct to 1 decimal place.

20

¢

\
@ %
o |n v
=

b)
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E. The interdependence of the centre, bisector of a chord and a perpendicular
to a chord

Exercise 5

1. Copy thediagramsand fill in all the angles.
@ T O © T
i 2°° D
n » O
O o
(d)

2. Cdculate the distance from O to chord AB in each case. (All Iengths arein centimetres.)

@ (b)

A~ 16 \B
10
B
B

3. Cdculate the length of the chord PQ in each case.
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4. Cadculatethevaueof thelettersa, b, ¢, and d.

(i) (if)
o)
.
-
32 A
b
(iii)

16\ ¢

5. Giventhat theradius of thecircleis25 cm and AB =48 cm,
calculate the length of thelineMT.

6. | M N\ w  Thediameter of thecircleis 100 cm.
u UW =62 cmand LK =72 cm. and UW
ispardlel to LK.
¢C Calculate the length of MN.
-

LWK

7. Thediameter of atank of waste product is60 cm
and the depth of the Sudgeis 25 cm. 1t
AS

Calculate the width AB of the surface o \N
of the waste sludge.
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5. Copy the diagrams below and fill in the sizes of the angles a, b and c.

"7 [

50

6. Caculatethevaueof a, b, c, d, and e. (All lengths in centimetres.)

@ (b) » b

10 26

(d)

7. Given that the radius of thecircleis 25 cm and QR =48 cm,
calculate the length of the line ST.

O
n N
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SPECIMEN ASSESSMENT QUESTIONS

1. Hans Segersdeposited £500 in aBuilding Society for three years, leaving the interest to be
added to his account each year. The annual rate of interest dropped from 5% in the first
year to 4% in the second year and 2% in the third year.

How much money wasin his account after 3 years?

2. Thevaue of acomputer depreciates by 5% per annum.
What isa £1500 computer worth after 20 years?
Give your answer correct to one significant figure.

3. The Thomson's bought an apartment in Spain for six million pesetas.
It appreciated in value for the next three years by 10% in year 1, by 12:5% in year 2 and by
25% in year 3.

How much was the apartment worth when they sold it after the three years?
Give your answer correct to three significant figures.

4. Mrs. Healey bought a cooker for £650 in 1998.
One year later, the same cooker in the same shop was priced at £540.
Calculate the percentage drop in price.
Give your answer correct to two significant figures.

5. Cadculate the volumes of the following prisms:

@ (b) (©

Area= 38.5cm?

8cm
gcm
7om 11om FEnsi
12 710em
6. Cdculate the volumes of the following shapes: ‘ 12cm
@ (b) ©
7cm A
12cm
13cm
\J
Vol (cylinder) = Tr2h Vol (cone) = Y3rr2h Vol (gphere) = 433
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7. Cdculate the volume of thisflour shaker
which consists of a cylinder as base and
ahemisphere aslid.

8. (@) Determinethe gradient of theline
AB shown on the diagram opposite.

(b) Determinethe gradient of theline
joining the two points P(—1,—4)
and Q(-2,3)

@

5
4
3 b
2 (b)
1
a

N
32V 1234 Ty

9cm

Flour
Shaker

Make a copy of this coordinate diagram
on squared paper and draw theline

y=3x-2

Draw theliney = —2x + 1 on squared

paper on a separate diagram.

10. Determine the equations of the following two lines:

@ (b)

D
Fo A1 1 234 T x
-2
-3
4

YA

5

4

3

2

\1
4 >
X

N
—3—2\11: 1 23 4

N
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11. Remove the brackets:

@ 7(3x—2) (b) 3v(2 —9v) (c) 6(x—5y+ 2)

(d) 2x(x2 —x + 1) (e) 6p(7q + 2p) (f) 2x2y(3x —Y)

(@ (k=3)(2k+7) (h) (3a—5)2 (i) (B3x—2)(x2+5x-1)
12. Factorisefully:

(@ 9a—21b (b) vx + vy (c) ™2 — 2rmm

(d) 4d2 — 9e2 () 2x2— 162 f) t-13

(9 X2+ 7x+ 12 (h) a2—-9a+ 18 (i) 6y2—5y—4

() 2b2—-6b—-20 (k) 4p2 —11pg— 302 () 18 + 7w —w?2
13.Cdculate:

() thelength of arc CD and EF.
(i1) the areaof the shaded sector in each case.

@ (b)

12 cm

14. Munchman is the leading character in anew computer

game. Heisin the shape of a sector of acircle with
centre P.

Cdculate:
(@) hisperimeter
(b) hisarea, including his eye.

o @/)
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(d)

0
30 50
16. Calculate the length of the sides marked x.
© -
,\ \ 03[ 7

@ (b)
18
0 0

17. Given that the radius of the circleis 50 cm
and BC =96 cm,

calculate the length of the line DE.
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ANSWERS
Calculations Involving Percentages

Exercise 1

1. (@) £12:75 (b) £21 (o) £110 (d) 68p (e) £9
(f) £48 (g) £7:20 (h) £4-80 (i) £3:50 () £7-60
(k) £1980 (1) 45p (m) £70 (n) £45 (o) £49-20
(p) £3-50 (a) £3-40 (r) 50p

2. () £30 (b) £80 3. (i) 42 (i) 108 4,  482-5mm

5. 11259 6. (@ 76 (ii) 3724 7. 13440ft 8. 143-5cm 9. 2210

10. (a) £1308 (b) £1254 (c) £1281 (d) £1236 (e) £1245

11. 80% 12. 75% 13. 30% 14. 96-4%

Exercise 2

1. (@ £1389:15 (b) £703-04 (c) £52-02 2. £56-16

3. £623-70 4. £2803:50 5. £275-73

6. (a) Mrs. D £795-68 Mrs. E £795 (b) 3% per half year better asyou get interest on
the interest for rest of year.

7. £2929-64 8. 8years

Exercise 3
1. £72600 2. £63559 3. £132848 4, £76098 5. £2160
6. £9000 7. £6055-20 8. 42% 9. (4) £86700 (b) 2%
10. (@) 5% (b) 8% 11. (4) 60% (b) 20% (c) 85% 12. £10000
Exercise 4
1. (a) 4000 (b) 10000 (© 20 (d) 500 (e) 20000
(f) 2000 (g) 8000 (h) 7000 (i) 40000 () 500
(k) 10000 (1) 20000 (m) 7000000 (n) 60000000
(o) 40000000000 (p) 30
2. (a) 5200 (b) 25000 (c) 220 (d) 560 (e) 19000
(f) 2100 (g) 7700 (h) 6500 (i) 43000 () 450
(k) 78000 (1) 30000 (m) 6900000 (n) 56000000
(o) 39000000000 (p) 350
3. (a) 8180 (b) 24900 (c) 2220 (d) 5550 (e) 19600
(f) 2080 (g) 7680 (h) 6150 (i) 42600 (j) 4500
(k) 78200 (1) 29900 (m) 6890000 (n) 55800000
(o) 38700000000 (p) 35200000
4. (a) 8 (b) 20 (© 2 (d) 300
83 24 15 350
8-33 238 153 348
Exercise 5
1. () £2300 (b) £2000 (c) £4390
2. £950 3. £3670 4, £10000 5. £38000 6. £23700
7. (@) 4% (b) 41-7% (c) 90%
8. (a) 8% (b) 29% (c) 100%
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Checkup for Calculations Involving Percentages

1. £3328 2. £7400 3. £946 4. £700 5. £23800 6. £396
7. (a) £53531-25 (b) 39%
8. £13600

Volumes of Solids
Exercise 1

1. (@ 80cm3 (b)) 75cm3 () 232cm3  (d) 572cm3
(e) 644cm3 (f) 69-3cm3

2. (@ 350cm3 (b) 84cm3 (c) 675cm3  (d) 2040cm3
(e 960cm3  (f) 1243-44 cm3

3. (a) 2009-6 cm3 (b) 268-47 cm3 (c) 255-125cm3
(d) 1148.0625cm3 () 314 cm3

4. (a) 785litres (b) 9891 litres () 69:08 litres

5. 384-65cm3

6. (a) 180000cm3 (b) 4019-2 cm3 (c) 44

7. (@) 4x6=24 (b) 3 © 72  (d) 10897-92cm3

8. 16956 cm3

9. 15260-4 cm3

Exercise 2

1. (@ 5652cm3 (b) 5129cm3 (c) 230-8cm3 (d) 6699cm3 (e) 384-6 cm3
94-2 cm3
(@ 24cm (b) 2512 cm3

(@ 2616:7cm3 + 36000 cm3 = 38616-7 cm3
(b) 10173-6cm3 + 2543-4cm3 = 12717 cm3

5. (@) 904-32cm3 (b) 18 seconds

P wn

Exercise 3
1. (8 55725cm3 (b) 1149-8 cm3 (c) 3260-1cm3
(d) 14130cm3 (e) 588-7cm3
2. 72346cm3
3. (@) 1285-6cm3 (b) 718-0cm3
4. (d) 16746:66... + 16746-.. + 75360 = 108853-3 cm3 (b) 108-9 litres
5. 564-15.. + 718-:01... = 12822 cm3
6. 454-3cm3
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Checkup for Volumes of Solids

hwn

(@ 1125cm3 (b) 168cm3 (c) 185cm3
(@ 459 cm3 (b) 1001 cm3 (c) 536-1cm3
(@ 27977 cm3 (b) 769-3cm3 (c) 5887 cm3

678-24 cm3 +3391-2cm3 + 45216 cm3 = 4521-6 cm3

Linear Relationships

Exercise 1

1. 2, 5 Y, 25

2. @4 (3 (¥ (@ %

3. @ Y3 (b) Y3 (o) 6 (d 3

4. dopesdownwardsif gradient is negative as you move from left to right
5 -1, 4, Y3, 3,

6. @ -1 (b)) 2 (93 (@ Ys (o 23

1 @-=33 MW @

7. () sketch showingvertical line. (b) gradient doesn’t exist (error)
(c) gradient of avertical line does not exist.
Exercise 2
1. Y
y=2x+1
(0.1 >
/I
2. @ vy (b) y © v dy.
T A y=4x-3 Oy y=x+5 O y=1/x + 4
>
X
/| <°-X | |
(€ \v CNY (h)y
y=-2x+1 y=-3x—5 OINY = *+3 o/ Y =3lx+1
(0,2)
> 7 >
(0—5)
3. LineA —ag=2 LineB — ag=-1 LineC — a1 =1

LineD —ag=-1» LineE—-a3 =0 LineF — a=-3
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®
03y y=x+3 / 2x—3

(0-3)

X

y=—x -4 T

\ y=6x—6
\+(0\—4) (045X

0

y y
\ y=—4x—3 / 4/3x 1
X
(01_3)

5. LineA — y=3x LineB —y=—x+6 LineC —y=x+2
LineD —y=2x-1 LineE — y=5x+3 LineF — y=-1/sx+1
LineG — y=1x—-4 LineH — y=-2x-5

Exercise 3
1. Step2: (04); y= ax—-4 Step 3. gradient=3; y=3x-4
2. (@ y=2x+1 (b) y=x+3 (o0 y=4x-3
(d) y=tx+2 (e y=l3x-3 (f) y=3x-2
3. (@ y=—=x+2 (b) y=-3x-4 © y=-2x+2

(d) y=-1x+3 (6 y=-4x-3 (f) y=-/lx-2

Check-up for Linear Relationships

1. (8 gradient=4 (b) gradient =-3/4

2. y. 3.y 4. y
/sz-z \ y=12x+1 \ y=—x-1
> - > >
(0-2) § § 0-1) X
5. y=-3x-2
6. (@ y=3x-4 (b) y=x+2 (© y=1x+3 (d y=-2x-1
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Algebraic Operations

Exercise 1

1.

(@ 6x+12

(e) 10x—-100
(i) 8-8c

(m) 8-—4x

(@ 6x+ 12

(e) 14w -28
(i) sr—4s

(m) xa—xy

(@ a-a?

(u) 5x2—3x
(@ 2x+2y +8
(e) 40x—10y + 10z
(i) s3+3s

(m) w3+ w2

Exercise 2A

1.

(@ x2+6x+5
(e) x2+8x+16

(i) w2+ 104w + 400

(@) x2—4x+3
(€) b2—14b + 49
(i) 2-2z+1

(@ x2+6x+5
() V2 +18v + 81
() -1

(@ 4x2-9
(€ 42+v-3
(i) 1002 —1

(@ x2+4x+4

(e x2—2x+1

(i) a2+ 2ab+b?
(m) 92 +6x+ 1
() 16a2 + 8ab + b?

Exercise 2B

1 x3+4x2+4x+1
4, 3-622+4z+1
7. m3+6m2+12m+ 8

10. x2—2+ 17,2

(b) 3a+3

f) 4+ 2x

() 30-15h
(n) 1le-—1af
(b) 8a+6

(f) cx+5¢

() mn+10m

(n) a2+ ab

() x2-—8x

(v) 7ax—>5a2

(b) 7x+7y+7
(f) 54a—18b+9
() x3+x

(n) a3-a?

(b) xX2+5x+6
(f) x2+2x+1

(b) x2—6x+8
(f) c2-5c+6

(b) c2—6¢c+8
(f) 02-4g9-12
() d2-6d+9

(b) 25¢c2-1
(f) 602+qg-12
() 2—3d+d2

(b) y2+8y +16
(f) y2—12y + 36
() g2+2gh+h2
(n) 16x2—24x+9

(c) 5y—20

(9) 12+ 3y

(k) 3x+ 3y

(0) 1-y

(c) 5+ 10y

(g) dv+3d

(K) xv+ xw

(0) r2—rs

() X2+ 3xy
(w) 4m2+ 8mn
(c) 5x—-5y—-30
(9) 3x2+5xy + xz
k) y3-y

(0) x4-2x3

() X2+ 11x+ 30
(g) a2+9a+8

(c) x2—15x + 56
(9) v2—20v+ 100

(c) $£-3s-18
(g) r2+4r-12
(k) a2+ 5a—66

(c) 4% +4s-3
(9) 20r2+2r—-6
(k) 12+ 5p—2p2

(c) Z2+6z+9
(9 22-4z+4
(K) r2—2rs+<?
(0) X2+ 6xy + 9y2

d) 7t-7

(h) 30— 6w

() 9a-9c

(P y-1

(d) 18— 18x

(h) gh—g

() ax+ar

(p) r2—r

() 3w2—w

(X) 27v—2v2

(d) 6x+ 12y + 30
(h) 6a2 —8ab + 2ac

() c3-6c

(d) x2+10x + 21
(h) &2+ 21s+110

(d) a2—7a+10
(h) W2 —9w + 18

(d) a2-12a+35
(h) w2—64
() 2+z-110

(d) 4a2—8a+3
(h) 8w2+ 10w —25
() 1-5p+6p2

(d) t2+ 20t + 100
(h) t2— 16t + 64
(1) €—2¢f + 12
(p) a2—8ab + 16b?

(r) 25¢2 + 10cd + d2 (S) 25p2 + 20pq + 492 (t) 4x2 — 12xy + 9y2

2. X3—2x2—T7x+2
5. 23+5v2+ 7v+ 10
8. m=3n2+3n-1
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Exercise 3

1. (@ 4a+b) (b) 7(v+ w) (c) 3(x-vy) (d) 6(c—d)
(f) 3Bm—4n) (g9) a(v+w)  (h) p(q-r) (i) b(x+ 1)
(k) x(x+d) () ¥y-2 (m a@+1) () tt-1)
(p) M(m—-1) (q) b(a+ 1) (1) n(m-r)
(u) 2a(a+4b) (v) 3a(4b—3c) (w) pg(r +9) (X) 2c(4c-1)
2. (@ m(a-b) (b) 5(4—-w) (c) d(1-d) (d) zy+ 1)

(f) m(2n + p)
(k) Ha(x+y)
() 2rw(h+r)

(1) alp+Y2sq) (M) 2ab(5a+ 4b) (n) Y2(1+X)

Exercise 4

1. (@ X=y)(x+y)
e (y-4y+4
i A-v(A+v)
(m) (d—10)(d + 10)
(@ (x=1(x+1) N Q-y)(A+y)

2. @ (Ba—2)(Ba+2) (b) (2b-5)(2b+5) (c) (4c-1)(4c+1)
(e) Be—4)(3e+4) (f) BF=9)(5f+9) (g9 (2g—h)(2g+h)
) Bm-=7n)(8m+ 7n) () (2p—30)(2p + 3q) (k) (9r —1)(9r + 1)
(m) (11 —4t)(11 + 4t)
(0) (100w — 1)(100w + 1)

3. & 2a-3)(a+?3 (b) 5(b-1)(b+1) (c) 6(c—3)(c+3)
(e) 7(e—g)e+g)  (f) 6(p—2q)(p+2q) (9) 10(x—
(i) a(m—-n)(m+ n)
(m) b(8-b)(8+b)

(0) 3w(2w —3)(2w + 3)

(b) (p—9)(p+0)
(f) t-5)(t+5)

() x-2)(x+2)
(n) (e—11)(e+11)

(c) (d—e)(d+¢)
(@ G-9G+1)
(k) (k—5)(k+5)

(0) (12-y)(12+Yy)
(9 (9-a)9+a)

(n) 2u(u—4)(u+4)

Exercise 5

1 x+2)(x+1)

4. (y+5)(y+1)
7. (v+4)(v+5)

2. (x+3)(x+2)
5 (y+10)(y+ 1)
8. (v+2)(v+5)

_ 3y)(x + 3y)
(i) k(@a-5b)(a+5b) (k) n(r—9q)(r +9q)

(e) 2(r+ 29)
() a2+ 1)
(0) h2(h+ 1)

(8) 4(2x+3y) (t) 7(5p—3q)

(€) p(r—u)

(@) 2c(3d—2e) (h)3p(3g—4r) (i) 2a(da+ 3) (j) 3x(bx—2y)

(0) H2(v-3)

(@) 3(2a+b-4c) () mn—p+m)(S) X(3x—2y+6) (t) 5x2(5-Y)

(d) (x=3)(x+3)
(h) (9-a)(9+0)
) (n—6)(n+6)

(P) (7 =X)(7 + x)
(t) (200 — b)(100 + b)

(d) (5d-6)(5d + 6)

(h) (G —5K

(j +5K)

(N (1-8s)(1+ 89

(n) (10u — 11v)(10u + 11v)
(p) (5x —7y)(5x + 7y)

(d) 4(d-2)(d+2)

(h) 12(u—=Vv)(u+v)

() dd-7)(d+7)

(M) 1b3(x-1)(x+1)

3. (x+D(x+1)

6. (y+7)(y+1)
9. (v+4)(v+2

10. (w—-21)(w-1) 11. (w—-2)(w-2) 12. (w—-3)(w-23)
13. (a-2)(a-1) 14. (a-3)(a—4) 15. (a-7)(a-1)
16. (c—6)(c-7) 17. (c-8)(c-3) 18. (c—-1)(c-9)
19. (s+6)(s+6) 20. (s—6)(s—6) 21. (s+7)(s+7)
22. (z—-7)(z-7) 23. (z+4)(z+9) 24. (z—4)(z-9)
25. (b+36)(b+1) 26. (b—36)(b-1) 27. (b—9)(b-9)
28. (p+3)(p+3) 29. (p—-8)(p+1) 30. (p+2(p+2)
31. (m+5)(m+ 6) 32. (m+ 4)(m-23) 33. (m+ 2)(m-23)
34. (n-5)(n-3) 35. (h=2)(n+5) 36. (n+1)(n-4)
37. (r=4)(r+2 38. (r—=1)(r +6) 39. (r +6)(r +6)
40. (e=7)(e+2) 41. (e+ 3)(e+4) 42. (e—-8)(e+7)
43. (9-4)(g-3) 44. (g9 +2)(9-3) 45. (9-4)(g+3)
46. (k+ 1)(k—5) 47. (k+ 3)(k—2) 48. (k+ 7)(k-5)
49. (y+6)(y-2) 50. (y +6)(y—23) 5L (y+4)(y-7)
52. (x+5)(x—198) 53. (x+ 3)(x-5) 54. (x+ 5)(x + 6)
55. (v=1)(v-38) 56. (v—3)(v+8) 57. (v+3)(v-198)
58. (w+ 6)(w—4) 59. (w—6)(w + 4) 60. (w+ 12)(w—2)
61. (a+2)(a—-12) 62. (a+24)(a—1) 63. (a+1)(a—24)
64. (b+10)(b-23) 65. (b+5)(b-9) 66. (b+2)(b-9)
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67. (c+7)(c+ 8)
70. (d+2)(d-14)
73. (a+b)(a+bh)

Exercise 6

1 (x+3)(2x+1)
4. (2a+3)(5a+1)

68. (c—9)(c—6)
71. (d+50)(d-1)

74. (x=y)(x-y)

2. (2y+3)(y+ 1)
5. (2b+ 1)(3b + 2)

69. (c+9)(c+9)
72. (d—1)(d—50)

75. (p—20)(p + Q)

3. Bw+1)(w+2)
6. (6c+ 1)(c+1)

7. (3d +5)(d + 3) 8. (2m+ 3)(5m+ 2) 9. (2p-1D(p-23)
10. (2n—1)(6n-1) 11. (29— 1)(q—3) 12. (2x—3)(3x - 2)
13. (4s-5)(2s—1) 14. (3r —4)2 15. (3g—2)(4g—5)
16. (3k—2)(k—1) 17. (3y+4)(y—2) 18. (3w + 1)(w—2
19. (2u—3)(3u+2) 20. (5v— 1)(v + 1) 21. (2x—1)(x + 1)
22. (3d+ 1)(d—1) 23. (4a+3)(2a—1) 24. (4y—5)(3y + 1)
25. (4p-3)(p—2) 26. (3—2X)(5 + X) 27. (5—4x)(1 + 3%)
28. (1-4x)2 29. (1-6x)(1+ 3x) 30. (4p+q)(p—20)

Exercise 7

1. 4(x + 3y) 2. (a-9)(a+9) 3. (w+5)?

4. yiy-1) 5 (v—=4)(v+3) 6. (1-b)(1+b)

7. (U+6)2 8 a(p—q+r) 9. 7x-2)(x+2)
10. (W—=r)(W+r) 11. h(h-11) 12. (x—1)2
13. (t+ D(t-1) 14. t(t—1) 15. (a—-3)(a+ 1)
16. 3(c—4)(c+ 4) 17. 5d(d —4) 18. ad(a—1)

19. (2s+5)(s—1) 20. (x— 6)2 21. (dy + 1)2
22. (7—0)(7+09) 23. 4(3-r)(3+r) 24. 722 -2
25. (5—3g)(5 + 3g) 26. (2b+ 1)(b—1) 27. (2x+ 3)(3x— 1)
28. 11(u— 2V)(u + 2V) 29, 7(3u2 + 4v2) 30. (5p—1)2
31. 3mn(m-2n) 32. (1-n? 33. (3—-9)(9+59)
34. 3a(a-4)(a+4) 35. 2(2n—1)(2n+ 3) 36. 2(2n-1)2
37. 5(r—=1D(r +2) 38. 22w —1)(w + 4) 39. 7x(1-3x)(1 + 3x)
40. 9x(1 + 3x?) 41. X(y-2)(y+ 2 42. (2e+3)(e-7)
43. (x—1)(x+ )2 + 1) 44. 2(1—q)2 45. (g + 3h)(g—2h)
46. (2k + mm)(k + 1) 47. a2(1-a)(1+a)(1+ad) 48. (k2+ 1)2
49. 2(a2 +2)(a2—3) 50. b(b—3)(b+ 3)(b2+9) 51 (32— 1)(x2 + 2)
52. (3x2 — 4)2 53. (2x2—3)(x2 + 1)

54. (1—-y)(1 +y)(1+ y2)(1+ y?)

Checkup for Algebraic Operations

1. (@ 12x+3 (b) ya—y?2 (c) v2—v (d) 14w2 — 35w
(e) 18x+ 12y -6 (f) 3+c2-c (9) 12da+ 9db (h) ght—g3

(i) 18x2+ 12xy—6x (j) c*+c3—4c?

(@ x2+8x+7 (b) x2—-5x+6
(e x2+2x+1 (f) x2—4x+4
(i) 6x2—10x—4 () 4x2-12x+9
() x3-9x2+27x—-27

@ 9(m-n)

(d) 2(7p? + 3q)

(9) 3(2x+ 10y —52)
() O-o@©+a

(b) 3(2a—>5h)
(e) p(3r+u)

(h) 3p(3q —4r)
(K) (4r —7)(4r +7)

(k) 3a2b+ dab?

(c) x2—x—-30
(9) 20x2 + 31x -7

(K) 4x3—11x2 + 8x—

(© y(1-y)

(I) 10pq-2pg?

(d) *2+ 6x—27
(h) 12x2—12x + 3
4

(f) 2p(2p +30-1)
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(m) Sw2w -3)2w+3)  (n) (y-2)(y—-1) (0) (@a-10)(a+3)

(P (y=2)(y+3) (@ (12-n@+r) () x=7)?
(s) (2p—-3)(3p—-4) (1) (2x+1)2 (U) 2(q+8)(q-9)
(V) (2x=y)(x+2y) (W) 2(a?+1)(3a2-2) (x) (5y2+ 3)(y2-3)

Properties of the Circle

Exercise 1

1. (i) 52cm (i) 942cm (i) 25 1cm  (iv) 140cm  (v) 47-1cm  (vi) 447cm
(vii) 42:4 cm

2. 4711cm 3. 83:7cm 4. 314m 5. 45° 33-0inches 6. 9

Exercise 2

1. () 105cm? (b) 177 cm? (c) 471 cm? (d) 236 cm?
(e) 367 cm2 (f) 377 cm2

2. 2152cm? 3. 164 m2 4. 2261 cm?2

5 (@ 112cm?2 (b) 134cm3 6. (@ 179cm2  (b) 2144 cm3 7. O

Exercise 3
1. a=38, b=25 ¢=30, d=20, e=125 f=20, g=130, h=70, i=24,
j =26, k=51
2. w=117 3. Xx=63 4 v=12, w=7
5. x=30, y=389, z=66 6. (@) 100mm (b) p=48, q=42, r=42
Exercise 4

1. a=59, b=45 c¢=15 d=50, e=34, f=40, g=59.

2. (@ 23° (b 49° 3. (@ 122 (b) 120

4. (@ v=100, w=369 (b) v=105 w=582 (c) v=10-2, w=428
(d) v=966, w=75

Exercise 5

1. (8 140° 20° 20° (b) 20° 20° 70° 70° (c) 10° 10° 80° 80° 90° 90° 90° 90°
(d) 4x90°, 4x75° 4x15°

2. @6 (b)) 7 (¢ 477 3. (@ 110 (b) 144

a=78 b=89, c=414, d=486.

5. 18cm 6. 73:9cm 7. 592 cm

B
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Checkup for Properties of the Circle

(& 230 mm (b) 26-2cm (c) 126 m
(@ 245cm? (b) 698 cm? (c) 961 cm?
(@ 157 cm (b) 70-7 cm? 4. 6978 mm?

a=115, b=140, c=52.
a=682 b=24, c=42, d=190, e=72
18 cm

NOo O whE

Specimen Assessment Questions

1. £556-92 2. £500 3. 9280000 pesetas 4. 17%
5. (@ 38%cm3 (b) 308cm3 (c) 558-1cm3

6. (a) 2000-18 cm3 () 61544cm3 (c) 115cm3

7. 310-86 cm3

8. mag=1> mpQ =—7

9. @ vy (b)

10, @ y=1U2x+1 by y=—x-2

11. (8) 21x—14 (b) 6v—27v2 (C) 6x—30y+ 12
(d) 2x3—2x2+ 2x (e) 42pq+ 12p2 (f) 6x3y — 2x2y2
(9 2k2+k-21 (h) 9a2-30a+25 (i) 3x3+13x2—-13x+2
12. (3) 3(3a—7h) (b) V(X +Y) (©) m(m—2)
(d) 2d-39)(2d+3e) (&) 2x-9Y(x+9) () t(L—1)(L+1)
(9) (x+3)(x+4) (h) (a-3)(a-6) () (2y+1)(3y-4)
() 2(b-5)(b+2) (K) Gp+a(p—-3a) (1) (9-w)(2+w)
13. (i) (@) 6:98cm (b) 27-2cm (i) (@ 17-4cm? (b) 163 cm?
14. (a) 227 cm (b) 251 cm?

15.

50
36-9°

30

16. (@ 30 (b) 25 (c) 08 17. 36 cm
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