MATALLETICS

Ar&p/}‘/}g/ Better Fosulls

Algebra

@t Book - Series%

Mathletics ‘
Instant
Workbooks

-

Copyright © 3P O Learning




Algebra
Student Book - Series H

Contents

Topics Date completed
Topic 1 - Algebraic expressions /
Topic 2 - Simplifying algebraic expressions /

Topic 3 - Collecting like terms

Topic 4 - Algebraic abbreviations s
Topic 5 - Substitution s
Topic 6 - Index notation s
Topic 7 - Index laws s
Topic 8 - Grouping symbols ] ]
Topic 9 - Equations — choosing the correct solution s
Topic 10 - One-step equations — addition and subtraction s
Topic 11 - One-step equations — multiplication and division s
Topic 12 - Collecting like terms in equations s
Topic 13 - Problem solving with equations s
Topic 14 - Problem solving with algebra s

Practice Tests
Topic 1 - Topic test A / ]

Topic 2 - Topic test B /]

Author of The Topics and Topic Tests: AS Kalra

Algebra
Mathletics Instant Workbooks - Series H -~ Copyright © 3P Learning



Algebra

Topic 1: Algebraic expressions

QuEsTION 1 Write an expression for the following.

a Thesumofxandy=

b  Five less than x =

¢ The double of g =

d The difference between a and b =

e Halfofx=

f Seven times the number m =

The sum of x and 21 =

h The sumof /, 3m and 2n =

QUESTION 2  If x represents any number, write an algebraic expression for the following.

a  Three times the number =

b  One third of the number =

¢ The sum of the number and 12 =

d Difference between the number and 7 =

e Two more than the number =

f Seven less than the number =

QuESTION 3  Write algebraic expressions to show the sum of the following.

a 8anda= b xandy= ¢ x,yand z=

d 2a, 3b and 8¢ = e 2/, 8mand 3n = f 5x, 2y and 3z =

QuEesTiIoON 4 Write algebraic expressions for the following.

a  To the sum of 6x and 3y, add 2n.

b From the product of m and 7, take away 3.

c¢ Divide x by y and then take 9 away.

d Divide the sum of p and g by 9.

e 9 plusyall divided by 3.
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Algebra

Topic 2: Simplifying algebraic expressions

QuEsTION 1  For each of the following terms, write down the coefficient of the pronumeral.

a 8&x b 7y ¢c 11+ ___ d 32a
e 51b f 30y g 23c h 10!/
i 15m j 46n k 13d 1 37p

QuESTION 2 List the like terms in the following.

a 2b, 7a, S5a b 3x, 4y, 2x c 8x, 2a, 3x
d 5a,2d,3¢ ____ e 6y, Sa,2y f 21, 3m, 51
g 2d, 3c, 5¢ h 8, 5a, 3a i 9x, x, y

QuesTioN 3 Simplify the following.

a y+y= —— b x+x+x+x= ¢ mAm+mi+m+m=
d a+a+a= e I+l+1+1+1l+1=_  f n+n+n+n=
g 2d+3d= h S5k+2k+k= i 3a + 7a =

QuesTion 4  Simplify the following expressions.

a 18x — 3x = b 156 -12b = c 24a — 12a =
d 17a -—7a = e 15x — 6x = f 12a — 3a =
g 9m-m= h 14p-2p= i 10x — x =

QuesTioN 5 Simplify the following.

a SXd= b 6XaXc= ¢ aXbXc=
d 8XxXy= e I5XmXIXn= f 4XaXc=
g xXyXT= h 8X2XaXb= i S5XcXdXe=

QuesTION 6  Write the following expressions in expanded form.

a 3ab= b Sxyz =

¢ Tmnt = d o6m-=

e 8abc = f Yalm =

g 15xy = h 1lde*f =
Algebra
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Algebra

Topic 3: Collecting like terms

QuesTioN 1 Collect like terms to simplify the following.

a

C

(&

g

at+a+a+a+b+b=

c+c+c+c+cec+d=

ptp+p+qtqtq=

b x+x+x+x+y+y+y+y=

d m+n+n+n=

f [+l+1l+1l+]+]+m+m=

u+u+tut+ut+u+u+v= h e+e+e+f+f=

QuesTioN 2 Simplify the following by collecting like terms.

a

C

4x+9+2x+7=

Sa+3b+4a=

b 8a+9+7a+3=

d 5x+2y+2x=

Tm+8n+9m=

f 2x+43y+5x+8y=

5d +3a+9d + 5a=

h 8x+15+6a+6=

QuesTioN 3 Simplify the following.

a

C

15a—6a+9a+ b=

b 8x+7y—6x-3y=

Sm+Tn+8m—3n=

d 5p-3p+12q-Tg=

9 x+Ty—-3x+2y=

f 9p-Tp+8q—6g=

18x +35x+9=

h 15abc —12abc =

141 - 61+ 5m +18m —9m = J 5x+8y+9x-3y-2y=

QuesTioN 4 Simplify the following.

a

C

27xy—21xy=
18abc — 14abc =
8x2y+ 7x2y— 2x2y =

5x2 +8)c2 _ox2 =

Tab + 9ab + 8abc — 3abc = j  S5a*b+81+7a’h-3I=

b 18xyz—12xyz=

d 2la+31b+4la=

f 8a3 +74a° —3a3 =

h  24a% +18b% — 1242 =

6x2y2 +8y+4x2y2 +3y= 1 9a°b” +6a’b* —7a’b? +8ab=

16ab® +8ab —12ab* =

n 15xyz+4y+3xyz—3y=
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Algebra

Topic 4: Algebraic abbreviations

QuesTion 1

a  Write 8 X m in a shorter way.

b Write 2 X 3 X nn in a shorter way.

¢ Write 6 X x X x in another way.

d  Write 6xy showing multiplication signs.

e  What is the difference between 24m and 2 X 4 X m?

QUESTION 2 Write the following expressions without multiplication or division signs.

a

d

p

6x3xk= b Adxmx2= c Xx+3xy=
Sx(a+2)= ¢ n+3= - f XXYXZ=
2xbx3= h pPXgx9 i 3XaxTxb=
2xn-5= ___ k 3+8xa= 1 3Xx+4xy
9+a= - n 2x+9= - o k+12=
ptq+71= q 8a+(a+2)= r (4a+8)+3a=

QuESTION 3  Write the following expressions by showing all multiplication or division signs.

a

d

8

j

3m= b 2x = C Ty =
3n—-1= e dm+5= f 20 —-3a=
xy—6= h k-4= i xyz=
19xy = k 6a% +1= 1 m? —n? =

QuesTioN 4 Write the following in a shortened form.

a

k

3X(x+2)= b 5x(m-8)=

8X px(g+2)= d 2x3x(a-5=

axbx(c+4)= f 4x(5xa-1)=

TX(4+3%xx)= h 5X(B3Xxy—2X7)

(n+2)x(n+3)= j Ap+1)x(4g-3)=

ax3xaxa= 1 yXyxyxaxa=
Algebra
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Algebra

Topic 5: Substitution

QuesTion 1 If a = 3, find the value of the following expressions.

a S5a= - b a+1= C 4a—1=

d 2= e e 3a%= f  (a+Da-1)=
g Sa-10= —— h d-a= i a+6=

j 9a+3= k 27+a= 1 (a—2)+9=

QuEsTION2 Ifa=2,b=5,c=7andd =9, find the value of

a  g4b= b c+d= C ab+cd=
d abc= e 2a+3b= f 2b+5¢c=
g Yab= h 7b-c= i 8b+a=
j 3a—a’=________ k a+b+c= 1 8c—a=

QuEesTion 3 Complete the following.

b=a+4 y=2+5x m=12—1
a b c -
a 1 2 3 4 = x 0 1 5 7 ! ] 1 o 7 G
b ¥ m
y=3x-1 q=4p+3 v =20 —3u
d - e f
X 11213145 |68 r 0 112132 4 u 11213458
¥ g ¥

m n m +n m-—n mn m? n? 3m + 2n
1 4 2
b 3 1
C 7 2
d ] 1
e 9 3
i a 7
Algebra
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Algebra

Topic 6: Index notation

QuUESTION 1  Write each of the following in simplest index notation.

a mxmxm= b axaxaxXaxaxa=
C IXIXIxX]= d AXXIXXXXXXXXX X =
e  pxp= f gxgxgxgxq=

QuESTION 2  Write each of the following in the expanded form.

a b’= b x> =
C a4: d m7:

QuEsTION 4 Write each of the following in simplest index notation.

a  3Xxaxaxa= b  4xyxyx2=

C  XXxXO6XxXx= d PXPX2XpXp=

€ hxhx9xh= f 3Xmxmx3xmxm=
QuEsTION 5  Expand each of the following.

a 5x’= b 8a> =

¢ Ty*= d 6m’=

e 1= f 9y?=

QUESTION 6 Find the value of each of the following whena =2 and b = 3

a a2 = b a3b=

C a’ +ab= d a’+b% =

e 4a’+3p%= f o=

g b —d? = h 8a2b=
Algebra
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Algebra

Topic 7: Index laws

QuEsTiON 1 Simplify the following, writing your answer in index form.

6 2

a x Xx°= b
d m’xm’= e
g a ><a3><a5: h

a x +x’= b
d ysyt= e
g mPaml= h

a  [a2) = b
d (x3)62: e
g (5x2) = h

QuesTion 4 Simplify the following.

a 3Oxxt= b
d m’x6m?= e
g m3n? xm*n’ = h

j 24x7y028x%=_ k

QuEesTiIoN 5 Simplify the following.

2
a (a2b3)= b
d Oxxl+x= e
7.7
a Xa
g = h
a

a x)+x’ = b

X X)C2+)C = €
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3.2
yo Xy =

X =X =X =

Algebra

a9 ><3a4 =

3m5 ><7m6 =
xy><x3y2 =

32x7y5 +16)62y2 = _




Algebra

Topic 8: Grouping symbols

QuesTioN 1  Expand the following expressions.

a  3a+2b)= b 53a+b)= c
d 7Gm+2n)= e 86m-n)=____ f
g Sx+2y)= h  69a-20)=__ i

QuEsTION 2  Expand.

a  42a+9)= b 7u4x-y)= c
d yy+3)= e x(x+4)= f
8 kk-3)= h  41-5= i

QuEsTION 3  Remove the grouping symbols.

a aa+3)= b 2m(Bm-7)= C
d x2x+7=_____ e  8yRy+7)= f
g m@Bm-9=___ h  6x(2x+5)= i

QuEesTioN 4  Expand.

a  6(3y+5)= b 78a-3)=___ ¢
d 58y-7)= €  45a-2b)=___ f
g 23x-2y=____ h  p@p-6)= i

QuesTiIoN 5  Expand the following expresions.

a ay(y2 -4H=____ b x(x3 -=_ C
d 9@8x+3y)= e 2m(4dm —Tn) = f
g S6x-Ty)=__ h  5pQ2p+3)=__ i

QuesTion 6 Expand.

a xx-Ty)=__ b m@Gn-m)y= (¢

d Pai-5=__ e 6pP(ptHD=__ f

g a3(a4 -a)= h 9wmnQm+2)=__ i
Algebra
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24a+b)=

43x +8y)=

5@a—-b)=

9(2x —8y) =

ala+b)=

2p(p—6)=

p2p+8)=

TpGp-1)=

Sa(2a—11)=

Nx—y)=

2(2a+b)=

7(a+3b)=

a(a3 —-6)=

8(5p—6)=

8(6a—"7b) =

6p(4p-Tq)=
5a%(a® +3)=

6a3y2(a3 +y)=



Algebra

Topic 9: Equations — choosing the correct solution

QuesTioN 1 By substituting back into equation, see if the given value of the pronumeral is correct
or incorrect.

a x+5=15 [r=10] b y+3=16 [y=12]
¢ x—-6=13 [x=19] d a-8=10 J[a=2]
e x+9=23 [x=8 — f b-5=17 [b=22
g x+8=17 [x=17] h n-2=6 [n = 8]
i x—3=16 [x=19] J m+5=21 [m=16]
k x-7=19 [x=26] I n-3=9 [n = 12]

QuEsTION 2  Fill in only ONE CIRCLE for the correct solution in each question.
a «x+5=17

@ 22 B) 12 © s (D) 23

b y-6=23

@ 17 18 @ 28 @29

(¢ m—8 =16

@24 16 @8 @32

d a+3=18

@A) 25 (B) 21 © 15 D6

e n—16 =32

A) 16 (B) 32 (©) 48 (D)2

QuESTION 3  Is the value shown in brackets the solution of the equation? Answer YES or NO.

1 1
a 9+x=28 [x=16 — b d77:16§[d:23§]
¢c 6+y=24 [y=18 _—d 3y=36 [y = 12]
e 9-m=14 [m=-5] f s5x=15 [x = 3]
X
g n-10=12 [n=2] ——— h 3-8 [x = 24]

QuEsTION 4 Fill in only ONE CIRCLE for the correct solution in each question.
a 3x=15

@3 15 @5 @45

X
b 5—18
@ 36 9 @20 @16
¢ 7y=21

@ 28 3 @ 14 @147
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Algebra

Topic 10: One-step equations — addition and subtraction

QuEesTioN 1 Solve the following one-step equations.

a x+9=14 b a+6=35 c
d m+8=34 e x+4=14 f
g p-3=16 h m+5=19 i
i y-s5=12 k t-6=2 1
m x-—-7=28 n y—-7=4 0

QuEsTION 2 Solve the following equations.

a a+16=34

d 15+n=16

g x+12=38

b y+7=13 C

e x—20 =32 f

h y-5=29 i

k m—-10=39 1

n t—-7=16 0
Algebra
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m—6=>5
n—7=12
y+8=22
a—7=16
8+x=24
6+y=18
x—2=14
a+7=15
x—71 =289
12+a=16




Algebra

Topic 11: One-step equations — multiplication and division

QuEesTiIoN 1 Solve the following one-step equations.

4x = 32 b g—8
a X = 7 C
y m
—=8 —=11
d 5 e 6 f
b
g 9y =8l h —=12 i
6
X
j —=6 k 3p=15 1
J 9 p
n
m 8y =48 n g=9 0

QuESTION 2 Solve the following equations.

X
a §=8 b 2a=14 c
a
d §=25 e  3x=27 f
j 4a = 36 Kk 2216 1
2
m 5x=75 n n =28 )
Algebra
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6y:24
*o1s
3
mo12
8

8x =72
12x =96
x_g
9

" _10
8

4x =52
ox = 84
9% =63
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Algebra

Topic 12: Collecting like terms in equations

QuesTioN 1 Solve the following equations.

a 2x+3x=15 b 8m-3m=25 ¢ 8 -y=21
d 9a-3a=42 e Tp—3p=20 f  6x—4x=18
g 6y —4y =10 h 10n — 3n = 28 i Im—5m =24
j 8x+x=63 k 6y+2y=24 1 6a —a =25
m 9y—2y =77 n  7x+2x=63 0 Y9a—-7a=14

QUESTION 2 Solve the following equations.

a 8x+5x=39 b 8 -3p=55 ¢  6x+3x=38l1
d em+2m=24 e 9d-d=40 f 5a-a=16
g yt+y=12 h 7a-a=54 i  5m+15m=40
j 3x + 2x =25 k 8x—6x=12 1 8y—y =163
m 9a-—"7a=28 n 9a-8a=10 o 9x—2x =170
Algebra 12
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Algebra

Topic 13: Problem solving with equations

In the following questions, write an equation using the pronumeral x for the unknown number, and then
find the value of x.
1 The sum of a number and 7 is 21.

2 The sum of 5 and « is 14.

3 1 think of a number and add 8. The result is 20.

4 A number increased by 6 is 15.

5 The difference between a number and 3 is 8.

6 I think of a number, double it and the result is 24.

7 The product of 3 and x is 21.

8 The product of 8 and x is 32.

9 x divided by 3 equals 5.

In the following questions write an equation and solve.
10 6 less than x equals 9.

11 The sum of 6 and «x is 32.

12 The product of 9 and x is 54.

13 x divided by 10 equals 7.

14 The sum of 2x and 3x is 15.

15 The difference between 8x and 6x is 16.

Algebra
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Algebra

Topic 14: Problem solving with algebra

1

10

11

12

13

14

15

Find an expression for the perimeter of a square with side length of x units.

If a bag contains m number of marbles, how many marbles are in five similar bags?

A fence is x metres long. A further y metres is added. How long is the fence now?

The sum of a number and 9 is 15. What is the number?

Michael has $x and gets $8y from the bank. How much does he have now?

The product of a number and 7 is 56. What is the number?

If a number is multiplied by 6, and 3 is added to the product, the result is 45. What is
the number?

Is 8 is subtracted from a number, the result is 12. What is the number?

The sum of a number and 7 is 21. What is the number?

If a number is divided by 9, the result is 8. What is the number?

If 7 is subtracted from the product of 3 and a number, the result is 23. What is
the number?

A photograph is x cm long and y cm wide. Find its area.

A room is measured 2a metres long and 3b metres wide. Find the difference between its length
and width in metres.

I walked 3x km in the morning and 4y km in the evening. How many kilometres did I walk
altogether?

Find the perimeter of a rectangular block of land 3p metres long and 49 metres wide.

Algebra 14
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Algebra

Unit Test PART A
Instructions This part consists of 12 multiple-choice questions
Each question is worth 1 mark
Fill in only ONE CIRCLE for each question
Calculators are NOT allowed
Time allowed: 15 minutes Total marks = 12
Marks

1 a+a+a equals

@ a 34> @ 3a
2 2x+3x equals

@ 5x2 6x> @ 6x
3 6x-2x equals

@ 4 4x @ 4x?
4 SxaxcXc equals

@ Sac 5q%¢ @ Sac?
5 a+a+a+b+b equals

@A) @®+p? 3a+2b ©  34%+22
6 5lessthan xis

A x-5 5—x © 5x-1
7  3xx+4xy equals

@ x3+y4 12xy @ 3x+4y

8 Ifa=2andb =3 then 2a + 3b equals
@A 12 13 © 25
9 If x = 3 then 3x — x2 equals
A 9 0 © 27
10 When 2x is added to the sum of 3x and 5y then the result is
A)  6x? +5y 3x +10y © 30x%y
11 If 3y = 15 then y equals
A 3 5 © 15
12 4*xd’ equals

® o Y © o

® @& ® ® & & 6 6 & & & 6

3a3

5x

5ac3

a“+ab+b

Sx+1

Txy

36

S5x +5y

45

Total marks achieved for PART A

Algebra
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Algebra

Unit Test PART B

Instructions This part consists of 15 questions
Each question is worth 1 mark
Write answers in the answers-only column

Time allowed: 20 minutes Total marks =15

Questions Answers only

1  Simplify 2xax7xb

2  Simplify 5x+3y-2x-y

3  Write in a shorter way 5X6(3Xa-2)

4 If g=>5find 242

5§ Ifx=3andy=>5{find 2x + 3y

6 Find the sum of 2x, 3y and 8.

7  To the sum of 5x and y add 3y

8 Divide 2a by b and then add 7 to it.

9  Write in a shorter way 11 plus x, all divided by 5.

10 What is the difference between a and b, divided by the
sum of g and b?

11 What is the product of 4, p and 3?

12 What is 2m subtracted from the product of m and n?

13 Simplify 5x3 x4x2

5 3

14 Simplify 4 %4
2
a

15 Expand 53x+7)

Marks

Total marks achieved for PART B
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