CHAPTER 4
Basic algebra

Addition and subtraction of like terms

EXCEL YEAR 8
Ch. 3.3, p.

QuesTion 1 Add the following expressions.

a 3x+8«= b 5x+1lx=

€ Ix+7x= d 18x+9x=

e 16x+ 25x= f 30x+ ldx+x=

g 6xy+ éxy = h 9mn+ 11nm =

i 15a+ 160+ 7a = j 8+ 3x+7x=

k 15a%+26a%+ a* = L 7p+6p+5p+p=
QuEsTION2  Subtract the following expréssions.

a 6a-2a= b 15g-7a=:

¢ 8i-3a= d 17x-2x =

e 14m-6m-m-= f 8y-3y-y=

g 15x-7x-2x= h 6xy-3xy —xy=

i 25+ 7% - 4x° - 6xX* = j ldy-3y-y-2y=
k 8x-2x-x= Ll 19p-3p-5p=

QuesTion 3  Simplify the following expressions by adding or subtracting.

a 8a+7a-3a= b 5x+6x-x-2x=

¢ b5a+15a0-6a= d 8a+5a+3a-2a=
e 19xy+ 2xy - xy = ; f 7mn+3nm-2mn=
g 9x%+8x*—3x"-5¢= h 9¢°+7a% - a% - 20 =
i x-2X+3x-x= j 8t+6t+3t-t=

—

k em+7m-2m-m= 8a+16a~-5a-7a=

QuesTiond  Simplify the following.
20a + 3b +8b - 11a =
6x% — 4x% - X° + 3x2 =

10a+4a-5b-b=

a 9%x+3y-6x+2y=

c 6m+3n-n-m=

e 8a+3b+2b-6a=

Do -h o Q o

g 7y+8y-3x-4dx= Oxy + 3yx —xy - 2yx =

QuesTion 5 Simplify the following expressions.

a 15-8x+7-2x= 8m+ 3n-5m-=

¢ 18 -3y+y+x= 2x2 + 0x2 - 7y2 =

e 10m+3n-2m-n= 19xy + b6yz — 13yx =
g 12a+6b-3a= 6a+9b-3b-3a=
i 9t+18-3t-15= j 6ab+ 3ba+9ab =

o = a o
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Basic algebra

% EXCEL YEAR 8 MATHEMATICS

Multiplication of pronumerals

QuesTion 1 Multiply the following expressions.

a 2Xxbqg =

C 8x9y =

e (-6)x

i (=6x)x(-3)

6x
2a

ab =
g 3ax(-b)=

—6x) % (-3
k (-2a)x(-8a) =

QuEsTIoN2  Find the products of the following.

a 6ax3b=

€ 5xx8y =

e 9ax3b=

g 6yx8y-=

i 9xXxX3yx2x =

QuesTioN 3 - Work out the following products.

a 2axab =

€ 5ax6bcxa =

e 9abx(-6bc) =

[{=]

(—8x)x5 =

QuesTion 4 Find the following products.

a 8axbhh=

¢ 9xX(-8y)xxy =

e (—6m)x(-6m) =

g YyX-yx-3ys=

QuesTioN B

8ab x (—ab) =

Simplify the following expressions.

[sH)

9x X y x(-2x) =

(2]

[¢+]

(—a)x(—2a) x (-2b) =

(-5p)x(-5p) =

(=}

o o = > - o o

—ty

= = o o

o =~ a o
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/ Ch.3.1.1, p. 27

5a x (—6ab) =

3X6gx5=

abxbc xca =

ba x7ap =

3XX2yXy =

(-7k)x (—2k) =

8ax xaxax =

—6t X 4m x (—m) =

(—5x)x (=2) x (-3x) =

7% 3a % (—4a) =

20 xX3bx5c =

6a x (-3a)x2 =




Basic algebra

% EXCEL YEAR 8 MATHEMATI(

Division of pronumerals

Ch. 3.1.2, p. 28

(-30x) +(-15) =

m

g (—25y2) +(-5y) =
QuEesTiIoON B

a 24ab+(—6a) =

Find the answers to the following.

¢ 15ab+—-15ab =

e mn’+mn+n=

g 3abc+bc+ba =

- QuesTion®  Work out the following divisions.
g Bx_ o 2Ly _ f 180 _
5 » 7x 3a
124 , 36x° . 30y
9 7% T - " 4x ! 10y ~
QuEsTION 2 F1'>nd the following divisions.
va 15X +5X =_ b —36xy+-9x =
¢ 12mn=+4m = d 64m*+8m =
e 5x+-5= f (-48ab)+(-6a) =
g 8x=+2x = h 72a°+9a =
i 32xy+8x = j 15ab+(-5a) =
k. 27ab+9a = [ 16x%y +4xy =
QuEesTIoN 3  Divide the following algebraic expressions.
a (-24)x+8= b (-6ab)+3a =
¢ 38x%y+19x° = d (~15x")+(-5x) =
e 27x°y* +9x°y = f (~16k)+(—4k) =
g (-52x°)+(-13) = h (=36y)+(-3) =
i 20pg+—4p = j 50mn+5m =
QuesTiond  Simplify the following.
a 28x+-Tx = b 68xy+4xy =
¢ 32x*+(—4x) = d (-18x)+9x =

(~48m”) + (—8m*) =

(—64ab) +(~8a) =

(—24x3y2)+(—6x2y2) =_

36xy +4x =

15a%b® +15abc =
(~16x2y) +(-8xy) =
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EXCEL YEAR 8 MATHEMATICS

Multiplication and division of pronumerals

/ Ch. 3.1, p. 27

EXCEL ESSENTIAL SKILLS: YEAR 8 MATHEMATICS REVISION AND EXAM WORKBOOK 2 — EXTENSION

QuesTion 1 Multiply the following.
a 8ax2a= b baXxié4ax3c =
¢ 5ax3a-= d 24a°x 4ax3q =
e 9xx(=3x) = f 6ax3ax(-2a) =
g 15xyx3x° = h 5y x(=3y)x(-y) =
i 8ax3bx4a = j 8x%xa®=
k abxa*x3a = L 3abx3abxab =
QuesTiIoN2  Divide the following expressions.
a 150 +3a = b (-72a)+(-8d) =
¢ 60p+10p = d 50ab+2ab =
e 8pq+(—4p)= f 35x%+-5x =
g 16ab+(—4a) = h 28a%b+(~7ab) =
i 20p=+5-= j 64x7y*zt+16x"yz =
k  (—10x)+(-2x) = _ L 8lmn+(-9m) =
QUEéTION 3 Work out the following divisions. \
a (—27x2)+(3)52) = b 15(1b+(—3az) =
¢ 16xy +(-16xy) = d 35a%h%? +5abc =
e 24ab+4g+2b = f 56t =8t =
g 48x°y° +4xy+3x = h 10ab+-2a =
i 15Xy +6xy = j 15ab‘c +-3bC =
QuesTion 4 Simplify the fol[oWing expressions.
a 5gx-3q = ' b 4axsbx2c =
¢ 8xx(-7x) = d —8ax3ax-2q =
e 150 x(-2ab) = f 10xx2yx(-2x) =
9 18¢°x2ab® = h abxa®?x—ab =
T 8xxyxy’= j —5xx3xy =
QuesTion 5 Simplify the following. |
| Bxx9y  15ax8b _ . 8axsh _
12xy 10ab 3a x 4b
4 (6abfxab _ (30)° x (4b)° _ f (520%(=3)%(-5x)
9a’b T 24ab —6x X5 -




Basic algebra

EXCEL YEAR 8 MATHEMA

. Ch. 3.4, p. 33
Indices ’
QuesTion1  Simplify the following products.

a a’xa’= b 6p°xp’ = ¢ yPxyt=
d m*xm*= e 8a’x4a® = f xX'xxX’xx’ =
g £ xx' = h 9a°x8a’ = i 10p° x8p° =
i BExx?= k a'b*xd’t’ = I 9P x4x’y’ =
QuesTioN2  Simplify these divisions. 7
a a%+q®= b 36m°+9m* = ¢ 200’ +5a"b° =
d a®+a = e K®P+k°= f 12a°° +6a‘b* = _
g a®+a*= h 48¢" +12a° = i 36x"y° +(—4x2y7) =
j m®+m’ = k m’n®+m*n® = L 64a°b° +8a%0 =
QuesTioN 3 Simplify these expressions.

3 4 2
a (@) = b (y) - ¢ (8y) =
d (m5)2 = e (x3)7 = f (9abz)3 =
g (x6>4 = h (402)3 = i (Sm‘*)3 =

6
i () - k (9p%) = L (100%°) =
QuesTioN 4 Use index laws to simplify the foLloWing. s
a d’= b (2x) = c 9x° -
d m®= e (3x2)0 = . f 2q° =
g - n (4 - (s -
QuesTioN S Simplify the following.
a xP+x= b p°q®+pig® = c a’x (03)4 =
d m’xm= e 7(8p2)2 - £yt _(X2)3 _
g 6x°x5x% = h 9m*xmin = i (3x2)3 £9x° =
QuesTIoON®  Use index laws to simplify the following.
a 3(04)3 x 4a° = b (201[)2)3 + 4(ab)’ = ¢ a¥+a®+a’ =
d (602)2 +40° = e (8a) +(4b) = f 15abx3axb =
g ()(5)2 +x = h a’bxa’bxab = i 28x%y+7x =

40
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EXCEL YEAR 8 MATHEMATICS

Grouping symbols
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Ch. 3.6, p. 36

Question1  Expand the following expressions.

a 3(x+y)= ' b 5(2a+3b) =

¢ 4(20+3) = d 6(8a—7b)=

e 8(m+3p)= f 3(5a - 4m) =

g 5x(x+8) = h 7(x-5) =

i 9a(a—2b) = j 12(2x-3) =

k 6m(2a+n) = L 15(3x-7) =
QuesTioN2  Write these expressions without grouping symbols.

a -3(x+2) = b —5x(2x +1) =

¢ —2(2x-7) = d —2x(8x—3y) =

e —3(4X -5) = f —y(x + yz) =

g -8(8x-9) = h -m(3m+8) =

i —2x(x+1) = j -2n(8-5m) =

k —3x(2x+5) = L -6t(2t-3) =
QUESTION 3  Expand the following expressions.

a 5(2x+7) = b 7(3x—11) =

¢ -3(4x-9) = d —4(2x+5) =

e 8(6y+3)= f —3a(5a+5) =

g —x(2x+7) = h -m(8m-5) =

i —2t(3t+5) = j 8a(2a+3b) =

k —8x(3x-5) = L 6'p(2.p —3m) =
QuesTion4  Expand and simplify.

a 2(x+3)+5x = b 4(y+3)+7y+5=
¢ 5(xy—7)-3xy = d ( ~-7)-8p—7 =
e 4y(y+3)-2y° = F 8x-3(x-2) =
g 9p-3(8-p)= h 5m+4(m—4) =

i 9m2m+1)-10m® = j ( —5)=3x+9 =

k 8(t-3)-3t = L 6(x+8)—3(x—2) =
QuesTion 5 Expand and simplify.

a 4m+3)+2(m+1) = b 5(x+3)-3(x-1)=
¢ 8(2x+7)+3(x+2) = d 8(2x+7)-4(2x—5) =
e 5(y+7)-2(y-1)= f 9(3x+1)-5(2x-3) =
g 7(n—4)-2(n+2) = h x(2x+3)-3(x+1) =
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Basic algebra

Substitution

EXCEL YEAR 8 MATHEM/
ch. 3.2, p. 29

QuestioN®  Ifm=7,n=4andp = 12, evaluate the following.

a mn= v b mnp=

¢« mn+p= d mn* =

e mnp’= f mf+nt+p’=
g mentp-. | h 7m—p-

i m-5p=___ j m*+10+p =
k m‘nzp.—mn = ' L 8m*-12 =

QuEsTioN2  If a = 4, find the value of the following expressions.

a 5a+7= v b (a-5) =

S d 85-4q=

e 3a(a+4)= f 5a°+8 =

g 5(a+6)= h o=

i Nes—g? = _ 3(2a+7)=

k 3d°= L (a+7Wa-7)=

QuesTioNd  Ifx=7.2,y=3.5and z = 6.4, evaluate each expression correct to 1 decimal place.

a x+y= : ) b x+y+z=

C 2x+2y+2z= d ®+y?-22=

e (x+y)= L 17 o SUSS—
g C+x= . h Jxy =

i x-2)+y= i x+y+z=

k x-2)+8= i l %:

QuesTioNd  Ifa=3,b=4,c=5andd=6, find the value of each expression.

a 6c¢-ab= ’ b a?+b2+c¢=
¢ abcd= ’ . d ab-cd=

e b+cf-a*= f p?-5=

g 6ab+7bc= h ?>+b*-cd=
i 3abc+d= ’
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Basic algebra

Common factors

EXCEL YEAR 8 MATHEMATICS
Ch. 3.7, p. 38

QuesTion 1 Factorise the following by taking out the highest common factor.

a Ix+7= b 10a-2= c 7y+1l4=
d 8x-4=__ : e 3a+15= ot 4x - 12y =
g 3y+3= | h 5m+30= i 32x-28=
j 5a-5= k 60-2b= L 5a+35-=

QuesTioN2 - Factorise the following.

a y2+3y~= : b 6y’—3y%= ¢ 6x°-3x* =
d 2m*+6m = e 8a°-4a = f m*-o9m =

g 8a°+24a = h 15y° —6y = i 16a°—8a =
Mj X*+9x = k 9a°>-6a" = L 28x*-7x =

QuesTioN 3 Factorise the following by taking out the highest common factor.

a —3x-3-= , b —4y?+16 = ¢ —6n-3-=
d -5x—40= e —3x+27 = f —7t-14 =
g -2m'—4=_ - h —5m*+35 = ' i ~11x*-22 =
j -6a’+12 = .k -8?-32= S L —13y+39 =

QuesTioN 4 Factorise.

a —6x"-12x = ‘ b —16x*—4x = _ ¢ —6x—9 ==
d —8xy—4y = e —9x°+27x% = f —15x% —5xy =
g -6mn-3= h —5x%y* +25xy - i —6mn+15m* =
i —8xyz+4xy = k —9x*—15x = [ —x-3yx =

QuesTioN B Factorise the following.

a 8a+16b = b 5a-25-= C 8x—4y=
d 9-9b = e 8-8t= f m’-4m? =
g 16ab—a’ = h 14m—7 = i 16ab—8a% =
io1sxiyiebxy = k —6m—-36= |l —4m-12n =

QuEesTioN ®  Factorise the following.

a 3a+3b+3c-= b 16pg—7p = c —x*=7x =

d 8x+8y-16z = e tx—x-= f 15a+5b—10c =
g 4x-8y= h y’—y?= i 18x—9y+6 =

j 16x-32y = k 15mn—3n = l 6a*+30+9 =
m m’-2mn = - 8pg—q° = 0 —6x—6xy—12 =
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Basic algebra

Addition and subtraction of algebraic fractions

2 EXCEL YEAR 8 MATHE!
Ch. 3.5.1, p, 35

QuesTionT  Find the sum of these algebraic fractions.

: X "X 3x  2x ' 9x 8x
8 8 5 5 T — 15 15
d E+£= e ﬁ_;_ﬁ: f l+l=
9 9 7 7 6 6
X X a 2a 3¢ a
3 4 9 7 7 2
3x .5X 2m  bm 20 3a
—_—t = k —+— = |l —+— =
5 7 3 9 5 7
QuESTION2  Subtract the following algebraic fractions.
2a a 5 3 15 5
, a_a_ b oX_3x _ o 1y 5y _
3 3 7 7 11 11
6m 2m 5 8x 3x
d - o e P2_P2_ £
13 13 24 8 15 15
X X X X y Yy
RASNERAN h ~-2 < 2L _
8 377 8 12 ' 12 18
3x  x K 2a+1 a l 5x+1 x
b %10 7 14 4 12
QuesTioN 3 Simplify the following.
3x bx X X X X
2 3 4 5 2 4
dr .)i_i:‘ e _)f__'_éi: f _3_X__.._i=
8 4 . 2 6 4 12
2X X 7x X . IX X
9 3 8 12 10 25
. DX X | K X_x X _ [ M Im_2m
Voo T3 T . 8 4 16 ———— 10 5 25 —
QuesTion4  Find answers to the following.
8
. 8 p_ p VL Iy
9 3 2 4 8
8a «a 7x x 2x
c —+— = d ——=—+—
15 30 10 5 15
. a3 ¢ S m_2m
7 14 7 14 21
§)ﬁ_ﬁ Z_X_ 9m 6m m
8 9737 2 4 16
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Basic algebra

EXCEL YEAR 8 MATHEMATICS

Multiplication and division of algebraic fractions

QuesTion 1 Find the products of these algebraic fractions.

o oa.a_
374
p_P

d —X—=
4 8
5x 15 _

g 3 ox

.2y

oy ek T

b ixl=
5 6
a 3
e —X—=
6 X
x 25
h -5-‘)(—2:
@b 16
4 g%

QuEsTIoON2  Divide the following algebraic fractions.

m m
a —+— =
2 5
2X
d 22
35
ab a* -
8 TR
oa  léa _
e

QuesTion3  Simplify the following.

2x 71x
a _— —_— =
5 8
30  4a
d —'—:—‘—:
5 g
15m;16m_
9 7 T T
.7y 4y
1 757

3
b Z_-._.'}./_ =
7 14
5 16
e —_— T =
n o n
2.2
h 2L
9 27
ba 5a
k —_— = — e
11 3
3 16
p 3x, 16x
13 26
9a 27a
e —— e ———
10 20
50 6a°
n 39,60 _
8 10
at ab _
10 20

QuesTioNd  Find answers to the following.

a 6mr7__m__
15 20
3m 27m

d —+—=
4 16
a? b

g Z‘Z—'X—a—3__

EXCEL ESSENTIAL SKILLS: YEAR 8 MATHEMATICS REVISION AND EXAM WORKBOOK 2 — EXTENSION

p Mmoo
8 32
mn”

© 6t 12p

Lo
c d

Ch. 3.5.2, p. 35

m m
e X —
273
15 n
— X — =
m 5
8 X
—X— =
x2 16
ERVA
xy 25
p.8p _
8 15
2a 4
5 'a_
3x 9%
4y 24y
ab  ac _
5 15
a.b_
b a
m. m
n |
X_ X
v oy
X X
v oy
abe  ab _
14 7
_3__X___'.4_X
y oy
3xy., 20
5 XZyZ
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Problem solving and algebra

EXCEL YEAR 8 MATHI
ch. 3.8, p. 38

Find the perimeter of each of the following shapes.

1 - 2 2 3 3x

3x+5

3x+2 By

Find the area of each of the following shapes.

4 S T 6 ] 'I .l—'

5x+7 1 13x

1 o 7 Find the sum of 3x and 5y.

8  What is the product of 8m and 5n?

9  Find the average of 6x, 2x and 7x.

10 Find an expression for 5 more than the sum of 3 and 2x.

11 Find the area of a square with side length y metres.

12 If the first number is 4x, write the next consecutive integer.

.13 Increase 9x by 10 and then decrease this result by 2x.

14 Find the volume of a cube with side length 2x cm.

15 Find the number (x - 2) less than 4x + 5y.
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Basic algebraA
TOPIC TEST | PART A

This part consists of 15 multiple choice questions

Instructions

e Fill in only ONE CIRCLE for each question
e FEach guestion is worth 1 mark ‘
e Calculators may be used
Time allowed: 15 minutes Total marks = 15
] Marks
1 Ifa=-4and b =3 the value of a?b is
@ 48 ® 144 © -24 © -48 1
2 d+a’=
@ d a © 2a° O 2a¢ 1
3 158 +5x=
@ 3¢ 32 © 10¢ ® 100 . 1
{ 4 20x3ax4a=
| @® 9a 9q? © 24a D 240 1
— 1 1
5 —_——_—— = \
. Xy
I 1 vy - X
—_ t = 7 - 1
® L © ®
- | 6 3x-(x)-=
_; @ 3 3x © 3% D 4x 1
o T 32 -2y+5y+4yt=
® 7y +3y v - Ty © 7y +3y ® 7 -7y 1
— %
“‘ 8 78 x (-4t2) =
B @ 3t 3t © -28t5 D -28t 1
1 9 3(x+4)-x=
- @ 12 | 15 © 2x+4 D 2x+12 1
10 (40) - |
A 4 48 © 16x° D 16x° , 11
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11

12

13

14

15

2ab

@A) 3ab

3ab-b+ab-2b=

@A 2ab-b

@ ¥

(v -

@ ,
The correct factorisation of 2ab - g is

@A 2a(b-1)

2ab - 3b

® y

2a(b - a)

© 4ab-b O 4ab-3b

@ x12 @ X2

© a(2b-1) O a(2b - a)

Total marks achieved for PART

48
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Marks Basic algebra
| TOPICTEST | PAF

1 " Instructions e This part consists of 15 questions
e Each question is worth 1 mark
e Write answers in the ‘Answers only’ column

1] Time allowed: 15 minutes Total marks = 15

Questions Answers only R

1  Simplify 3y -4y -y

2 Simplify 6¢% x a

3 Factorise 7x + 14y

4 If%¥11 find x

5 Expand 3x(2x - 5y)

6 Ifg=3,b=-2andc=0, find the value of 3¢ + 2b - ¢

Simplify the following.

15 1 8 (s

9 49x°

10 36m® —12m°

-8a  3a

13 - X—

14 2.2

15 3(a—4)+4(a+2b)

Total marks achieved for PART B [
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Basic algebra' I
TOPIC TEST | P

Instructions e This part consists of 4 questions
e Each question is worth 5 marks
e Show all necessary working

Time allowed: 20 minutes Total marks = 2

1 Ifa=2 b=-4andc=-6, find the value of each expression.

a abc b 5(a+b+0)

¢ 5ab? ' d 3ab+2c

e a*+b?-c?

2 Simplify.
a -7d+6q +4a ' b 6a+5(3-a)

' 9 5
¢ -8(a+3b)+a d ———
a a

3x  2x
e —+—
5 17

3 Expand and simplify.

a 9% -3(x+5)

b x(3x-2)-3(2-x)

¢ 25~ (x+17)

d -9(x-y) +3(2x-y) _ |

e -6(a+2b)-2(b-a)

4 Factorise.

a 3x-x° b 3p’g + 12pg?

¢ Solve3(x-1)=6

Simplify the following.

d 5p*x¢° xpg
15a3b2; 25ab

8ac? (2c)2

e

Total marks achieved for PART C
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Answers

12 $23 072 13 $426.67 14 300 15 $375 _
Pages 32 & 33 1D 2C 3B 4B 5D 6C 7D 8C 9D 10A 11 C 12D 13 C 14 B 15¢C

22
Pace 34 19 2 16% 3 750 4 93 5 198kg 6 817 7 60% 8 74% 9 375 10 99.36 11 12 12 > 13 90

14 3 15 900
50

) 11
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