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Bl A construction company builds office blocks that

are several storeys high. A flight of stairs joins one
, storey to a landing, so that two flights of stairs link
BE This pattern is made up of matches and dots. one storey to another.

TANVAVAVA VAN |

5:01 | Patterns and Rules Review

Outcomes PAS 4.1—4.2

a Draw the next shépe in the pattern. ,_F'_'_H—FJHI
b Copy and complete this table to show how the %
pattern continues. r,—’_,_,—r
1 '_I_I_H i
Numberof | 1 | 2 | 3 | 4 | 5|6
dots d : The diagram shows that a three-storey building
Numberof | 3 would have four flights of stairs.
matches m a How many flights of stairs would these
buildings have?

¢ How many matches would there be if there were:
i 8dots?

it 10 dots?

i two storeys

i four storeys

b Lets take n as the number of storeys. Which of
iii 100 dots? these is the correct formula for f, the number
of flights of stairs?

d Explain in words what you do to the number
of dots to work out the number of matches. i f=n+1 i f=2n-2

¢ Write down some working to show that the
formula f = 2n — 2 gives a sensible answer
when n = 1. Explain.

Bl Use the rule y = 3x — 1 to complete the table.

X 1 2 3 4 5
y . B This diagram shows a model for an
. office block. The top and all four
EY Use each table below to complete the rule sides of the model are to be covered
underneath. with square mirror tiles. One of
' these tiles will cover the top, and
e > 0 ! 8 five tiles are needed for each face. . S
Y » 23 27 3 a How many tiles are needed
=4 — altogether?
b How many tiles would be needed for a model
b | x 1 2 3 4 that was twice as high, but with the same-
y| 7 9 11 13 sized top?
y=_ _ _x+___
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¢ Investigate to suggest a rule that gives the
number of tiles needed when there are n tiles
on one face. Write the rule:

i in words

ii  using an algebraic formula

5:02 | Addition and Subtraction
of Like Terms

Outcome PAS 4.3

a 4x, 5y, 6x, 3x, 62

EE Make alist of the like terms in each of the following.

b 6p, 2p%, -p, Epq

c ab, 6a, 2b, 3ab

Collect like terms and simplify.

4x + 2x

[~ .

X+x+x+x

8x +x

p+2p+4p
8x —7x

a n

6x — 8x
10p+10p+10p

= 0qQ “h o

X+ 6x — 3x

i x—x+x

ER Simplify the following by combining like terms.
2x+4x+5y+y

o W

6x+ 3+ 2x

Bx+2y+6x+y

Q. 0N

4x+y—2x+3y

6x + 3y — 8x

7x+ 6y —4x — 8y
4x—-8-—-x-11

=] “h o

6x—2+5x+3

NEW SIGNPOST MATHEMATICS 8§ HOMEWORK BOOK

i 2-3x+4+6

i —2x+3-5x+1
g

k 2-6x+1-6

I 5x—-3y+2x—-6y+x

m —~1lx—7+8x—5x+1

Bl Collect like terms and simplify.
a 4pq—3pq+pq

b 6xy+xy+2yx

¢ —2cd+cd— 6dc

d 3ab-2bc+7ac+7ba+4ca—-ch

B Simplify the following by combining like terms.

a x2+8x+ 22

b 3x+5x2 = 11lx+ 2% —x

€ 4x?+5x—-3-5x2+x+2

=

E3 Write two different algebraic expressions that

could be added to give:
a 8

b 6x+3y

c 5x—-8

Fun Spot

Place the five algebraic expressions
x=3 x=2 x=-1
x+1 x+2
in the circles so that each side of the triangular shape
adds up to 3x. .
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5:03 | Multiplication of

Student Name

Parent Signature

Pronumerals

5:04 I Division of Pronumerals

Outcome PAS 4.3

OCutcome PAS 4.3

b 2xx7

Simplify each product.
plty p

a 8x3p

1
Z X6
[of 3 p

Simplify these products.
phty p

a 5¢x20d

b 6x2xx3y
c 2x X3xy

d 2gx4px8q

Simplify these products, which involve negative
terms.

a (dxp

b 6x(—x)

¢ (=mx (—nj

d (—p)x2x(-3)

Simplify these products.
a (=3)x2y

b (—6x) X (=3)

¢ (-3x)x 10y

d (=) x2yx(-32)

Complete this multiplication table.
p P

X 5 j% 3q 4pq
2p
3pq

[l simplify each of these divisions.

2 6y
¢ Loy d 4abc
206 o - 2ac
24 fo2x
16x 11x

B vrite in fraction form and simplify if possiblel

a 2lp+(-3)

b (~4)+ 2x

¢ (=3)+(=15y)

d (-1)+4y?

Simplify these algebraic fractions by cancelling
phty g

common factors.

a _l8_p b ﬂ
-2 3

c —24x d }Qc
-18 -12

o —4x f 60ab
=20 —5b
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5 05 l Multiplication and
Division of Pronumerals

Outcome PAS 4.3

Simplify these expressions.
plity p

a 6xx10+4

b 3xx8+2x

¢ 40p+20p+2

d 60pg+30px2q

Write these quotients in fraction form.

a S5Xp+q

b ax8+b

¢ 10xp+q

Express the following as simply as possible.
a 30x+5 |

b 2lp+14q

c 8xp+4

d 3xyx8x+ 18y

Bl Simplify these expressions.

2x X 6y
3x

NEW SIGNPOST MATHEMATICS 8 HOMEWORK BOOK

5:06 l Using Algebra

Outcome PAS 4.3

Bl Vrite an expression for the perimeter of each of
these shapes.

a

3x b 5x
2x 2x 5x 5x
3x 5x
d 8 3x
x/ \x
P 4x 12

Add two lines to this shape to show how it can
be split into three identical parts.

a

2a

Use the formula for the area of a triangle
(area = i base x height) to write down an
expression for each of the parts.

Write down an expression for the area of the

whole shape.




Student Name

Parent Signature
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! 5:07 l Index Notation d 3xx5x2x
! Outcome PAS 4.3 e 2gX2qX2q
: f 8xxx
: g yX2yxX3y
|
: h 4x2xxx
: i 3px2q
: i SxxXyxX3xX2ly
i
1
: Bl c=3,d=4, e=8. Workout the following.
| a ¢
: b &3
| -
: c (e+1)?
| d (d-37
|
| e d*+5
: ER Simplify these expressions by using index notation. Fod+s?
| .
X X :
| a rXTrXrXrXr ¢ (c+d?
| b yxy h 2+d?
! ¢ 3XaXaxbxb
: d 3xax2xb B r=2.q=3,r=4 Evaluate these expressions.
: e pXgXgXqgXrXr a 3p’
: f OXS5XTrXrXsxXsxr b (3p)?
| : .
| c 2r
s [l Write these expressions in full, using d @
| multiplication symbols.
e 5¢°
! a pt i
| b f o
i
1 2
' c o BB x=1,y=5,z=2 Work out the following.
: d 2xy° 2 2
: e 4x%y b 32
|
4.2
: F 20 c 422
I
2
| E} Simplify these by multiplying and writing in d 3+l
: index form where possible. e 6x*+y
: a 4XxXx ' f 722-20
| ’ .
| b 6xyx5xy g yz*
; c pX2Xp h 222 —x?
L |
: f
i
1
|
|
1
|
|




5:08 | Grouping Symbols B Fxpand the following,

Outcome PAS 4.3 a —4(x-1)
b —50Qx+1)
¢ —7(3x—-2)
d -6(3-2x

Expand and simplify each of these expressions.
a 5(x+2)+8

b 4x+2(x+3)

c 3x+2(1-2x)

d 5(x—-4)+6x—-7

El Expand and simplify each of these expressions.

a 6x—-2x+1)
EE Complete the gaps usihg the distributive law,
a S(x+3)=5X__+5x__=__+___ b Bx— 40—
b 2M@x+D=-2x%x__+-2x__=__ —___
c 15-2(x+1)
c 803x—-1)=__ X3x—-__Xl=__+___

! Expand the brackets in these expressions.
B o P d 18x—32x+7)

a 6(x+2)
I b 2(x-3) e 2x—(x+3)
c S5(p+q
- Bl Expand each of the following. fo6—(x—2)
[ a 6Q2x+1)
1 b 2(6x—75) g 5x—-3(x+2)
¢ 3(10x+8)
d 52 +4%) _ El Expand and simplify each of these expressions.
e 10(1 —3x) a S5+3)+2x+6)
Bl Expand
a x(x+5)
b 2x(x— 3) b —2(3)6 -1+ 3()( - 5)

B FExpand the brackets in these expressions (note
that negative terms are involved).

—4(x + 5) : c 32x+5-2x+1)

a

b —3(x-6)
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5:09 | Factorising

Outcome PAS 4.3

ER Write 2 number, letter or symbol on each line to
make the factorising work correctly.

a 8x+8y=___(x+y)

b 5p-5¢q=__(p~q

c O6x+6y=60__y)

d 4x—4y=40c___y)

e 3x+3y+3z=3__+y+2
f Tp+7g=7(p+__)

g 2x—2y=_ (x__y)

h O9p+9q=9(__+__)

E Factorise these expressions.

a 2x+2y

b 10p-10g

¢ S5x+5y+5z

d 4p+4q—4r

[} Write a number, letter or symbol on each line to
make the factorising work correctly.

a 6x+24=__(x+4)

b S5x-35=__(x-7)

c 2x+ 18=_2(_+9)

d 3x+15=3x+__)

e 6x—48=6(x-_)

f 4x—-18=20Q2x—_ )

g 18x+24=6(__+_)
h 10x—12=__(5x—6)

n Factorise these expressions.

a 2x+10

b 3x+12

c S5x—15

Q-,

4x—24

8x+ 16

30x + 60

Ox — 63

5 0 T ]

2x+ 58

Ox+12

j 4x-06
k 3x+3

| 30x-18

B Factorise these expressions.

a 18x-—30

b 20x+4

¢ 13x-26

d 12x-3

n Factorise these expressions.

a x+cy

b px+qgx
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x? —xy

x2 + 6x

ja

X% —12x

4x +xy

x% + 3xy

= o - o

2+ x

5:10 |Algebraic Fractions

Qutcome PAS 4.3

Bl Add or subtract these fractions. Simplify your
answer if possible.

a )_C.+%.JE
5 5

b i—{-ﬁc
10 10

NEW SIGNPOST MATHEMATICS 8 HOMEWORK BOOK

5% X

c = -
12 12

g Lx 9
20 20

e J__C_+4_)C+7_X
3 3.3

Bl Write each of these expressions as a single fraction.

a )_C-}-).E
5 2

b gi<+)_cv
3 5

C _2_}_6-}-92.C
3

4 22 _3p

. 6 8
Tx 17
8 24

Multiply these fractions and write the answer in
its simplest possible form.

a )_CXD.E
3 2
b fx%
6 4
¢ 2yX
5 4
d éx)_c
2

5y 3y

f 3_X><E

5 9x

g 5%, by

2y 25

Divide these fractions and write the answers in
their simplest possible form.

X . X
a T +Z
8 6
b 23_6—5
2 4
2x | 4x
(ot =+ .
3y Sy
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