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1. Linear Expressions
1.1 Simplifying expressions
Practice - Answers

i.  
a. 10x
b. 8y
c. 12x - 5
d. 8x + 3
e. 4x - 5 
f. x + 3y
g. -6a - 6b
h. 4x + 8y
i. x - 4y + 4z 
j. 6x + 4
k. 6y - 15
l. 14x - 18
m. 5a + 23
n. 2 + 15z

Practice - Answers

ii. 

Think

*LYH�VWXGHQWV�VRPH�WLPH�WR�ÀOO�WKH�DQVZHUV�LQ�WKH�EODQN�VSDFHV��7KHQ�DVN�WKHP�VRPH�
VWXGHQWV�WR�FRPH�DQG�ZULWH�DQVZHUV�RQ�WKH�ERDUG�WR�FKHFN��
7KH�DQVZHUV�DUH�

6(3 + 2x) 5(4 + 3x)
+ 3(2 + 7x) 

9(x - 2)
+ 5(4 - 3x)

56x + 36

20x + 10

14x + 1248x + 44

104x + 80 70x + 48

174x + 128

a x (- b) = - ab      (- a) x ( - b ) = ab

( - a ) ÷ b = - ab      (- a) ÷ (- b) = ab

  + (+ a) = a         - (+ a) = - a

  + ( - a ) = - a       - (- a) = a
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1.2 Factorising
Think

*LYH�WKH�VWXGHQWV�D�IHZ�PLQXWHV�WR�WU\�DQG�FRPSOHWH�WKH�VHQWHQFH��7HOO�WKHP�WR�ORRN�DW�WKH�
H[DPSOHV�IRU�D�KLQW��

7KH�DQVZHU�LV�
7R�IDFWRULVH�FRPSOHWHO\�WKH�+LJKHVW�&RPPRQ�)DFWRU�PXVW�EH�RXWVLGH�WKH�EUDFNHWV�

Practice

i. 
a. 2
b. 4
c. 5
d. 12
e. 2
f. x
g. 3x

ii. 
a. 5(x - 4)
b. 8(x + 3)
c. q(x + 4)
d. 8a(2x + 7)
e. 3(3x + 4y)
f. 3(4x + 3y + 1)

1.3 Algebraic fractions
Practice - Answers

 a. x  b. a  c.  1   d.  2   e. 3y  f. 1
     4        2a      3y       7     x
g.       x       h.      x     i.   2    j.     1    
    2(x - y)     4(x + y)     3x     (6 - b)

Practice - Answers

a.    2a        b. 3  c.    2    d. 6(2x - y)
   4a - b                 5      3 - y        3x - y
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Practice - Answers

a. y + x b. 2b + a c.  5   d. �S���T e. 2b - a f. 4x + 5y
������[\� � ��������DE� �����[� � ��������ST� ��������DE� ������[\
g. 3(3x + 1) h. 4x + 13 i. 1 - 2x� M��5x - 3�� N��-1 + x� O��2 - 11x
          20         12     35       42         10        18
P��17x - 1� Q��42x - 49
         12         10

Think

/HW�VWXGHQWV�ZRUN�LQ�SDLUV�WR�FRPSOHWH�WKH�VWDWHPHQWV�WKDW�JR�ZLWK�HDFK�VWHS�RI�WKH�
FDOFXODWLRQ��
7KH�DQVZHUV�DUH��
a + 2b ÷ 2a + b
     8       4

= a + 2b x  4        ,QYHUW�WKH�VHFRQG�IUDFWLRQ
       8        2a + b 

= 4(a + 2b)   0XOWLSO\�WKH�QXPHUDWRUV�DQG�WKH�GHQRPLQDWRUV
   8(2a + b)        

=   a + 2b)   &DQFHO�WKH�FRPPRQ�IDFWRUV
   2(2a + b)        

Practice - Answers

a.  8   b. ac  c.  5(x - y) d. ac  e. SU  f. 3(a - b)
    15          bd           2x      b       q               4(a + b)
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2. Linear Equations
2.1 Solving linear equations
Practice - Answers

a. 7KH�HTXDWLRQ�LV��[����� ����VR�WKH�QXPEHU�RI�PDUEOHV�LQ�WKH�ER[�LV�[� ��
b. 7KH�HTXDWLRQ�LV���[����� �����VR�WKH�QXPEHU�RI�PDUEOHV�LQ�WKH�ER[�LV�[� ��
c. 7KH�HTXDWLRQ�LV���� ��[������VR�WKH�QXPEHU�RI�PDUEOHV�LQ�WKH�ER[�LV�[� ��
d. 7KH�HTXDWLRQ�LV���[����� ��[������VR�WKH�QXPEHU�RI�PDUEOHV�LQ�WKH�ER[�LV�[� ��

Practice - Answers

i. 
a. x = 4 
b. a = 6 
c. z = 5 
d. x = 2 
e. a = 6 
f. x = -1 

ii. 
a. x = 4 
b. x = 3 
c. x = 6 
d. x = 5 
e. x = 2 
f. x = 2      
g. x = 2 
h. x = -3 
i. x = 0

iii. 
a. x = 6
b. x = -6/5 
c. x = 5/3 
d. x = -1 
e. x = 2 
f. x =10
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Think

/HW�VWXGHQWV�ZRUN�LQ�SDLUV�WR�FRPSOHWH�WKH�VWDWHPHQWV�WKDW�JR�ZLWK�HDFK�VWHS�RI�WKH�
FDOFXODWLRQ

7KH�DQVZHUV�DUH�
        3(2x + 1) + 6 + 2x = 3x - 4 -2  
   6x + 3 + 6 + 2x = 3x - 4 - 2  ([SDQG�WKH�EUDFNHWV 
                 8x + 9 = 3x - 6  &ROOHFW�OLNH�WHUPV
                 5x + 9 = -6   6XEWUDFW��[�IURP�WKH�ULJKW�KDQG�VLGH
                       5x = -15   6XEWUDFW���IURP�WKH�OHIW�KDQG�VLGH
                           x = -5   'LYLGH�ERWK�VLGHV�E\��

Practice - Answers

a. x = 5/4 
b. x = 2 
c. x = -1 
d. x = 3 
e. x = 2 
f. x = -5       
g. x = 11/3 
h. S� ����
i. x = 5  
j. x = 13/2       
k. x = 3/14

2.2 Linear equations
Practice - Answers

a. 7KH�HTXDWLRQ�LV��[����� �����6R��[� ���FP�������
b. 7KH�HTXDWLRQ�LV�[����[������ �����6R��[� ����GROODUV������
c. 7KH�HTXDWLRQ�LV�[����[��������[������ �����6R��[� ���GROODUV
d. 7KH�HTXDWLRQ�LV��[����[����[��������[����� �����6R��[� ���FP�������
e. 7KH�HTXDWLRQ�LV�[����[�����o + 90o = 360o��6R��[� ���o      
f. 7KH�HTXDWLRQ�LV������[� �������[��6R��[� ��
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2.3 Fractional equations
Practice - Answers

i. 

a. x = 12 b. x = 50/6 c. x = 8  d. x = 3/20 e. x = 21/20 f. x = 55/42
ii. 
a. x = 9/4 b. x = 55/4 c. x = 114/9 d. x = 28/17 e. x = 27/4 f. x = 20

Practice - Answers

i. 
a. x = 3/4 b. x = 11 c. x = 13/7 d. x = 18/23 e. x = 12/11 f. x = 15/9        

g. x = 7/6 h. x = 246/138  i. x = 7      
ii. 
a. x = -18 b. x = -1 c. x = 4/9 d. x = 2 e. x = -45/18
iii. 
a. x = 8 b. x = -5 c. x = -96/10 d. x = 18 e. x = 3 f. x = 46/15
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3. Graphing Linear Equations
3.1 Introduction
Think

/HW�VWXGHQWV�ZRUN�WKURXJK�WKLV�SUREOHP�LQ�SDLUV��
$IWHU�WKH\�KDYH�DQVZHUHG�WKH�IRXU�TXHVWLRQV��WHOO�WKHP�WR�FRPSDUH�WKHLU�DQVZHUV�ZLWK�
DQRWKHU�JURXSV
7KH�DQVZHUV�DUH�
i. 

x y (x,y)
-2 -1 ��������
2 1 ������
1 2 ������
2 4 ������

ii. 6HH�JUDSK�IRU�WKH�VWUDLJKW�OLQH
iii. 7KH�YDOXH�RI�WKH�\�FRRUGLQDWH�LV�WZLFH�WKH�YDOXH�
RI�WKH�[�FRRUGLQDWH
iv. 7KH�DQVZHU�WR�iii.�WHOOV�XV�WKDW�WKH�HTXDWLRQ�RI�WKH�
OLQH�LV�\� ��[

Practice - Answers

i. 
a. y = 2 

x y (x,y)
-5 -5 ��������
-2 -2 ��������
0 0 ������
1 1 ������
3 3 ������

d. y = x/2

x y (x,y)
-5 ���� ���������
-2 -1 ��������
0 0 ������
1 ��� ��������
3 ��� ��������

5
1
2
3
4
5

43210-1-2-3-4-5
-1
-2
-3
-4
-5

y

x

b. y = -x

x y (x,y)
-5 5 ������
-2 2 ������
0 0 ������
1 1 ��������
3 3 ��������

e. y = x + 1

x y (x,y)
-5 -4 ��������
-2 -1 ��������
0 1 ������
1 2 ������
3 4 ������

c. y = 3x

x y (x,y)
-5 -15 ���������
-2 -6 ��������
0 0 ������
1 3 ������
3 9 ������

f. y = 3x + 1

x y (x,y)
-5 -14 ���������
-2 -5 ��������
0 1 ������
1 4 ������
3 10 �������
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g. y = 7x + 6     h. y = 2 - x          i. y = 5 - 3x 

x y (x,y)
-5 -29 ���������
-2 -8 ��������
0 6 ������
1 13 �������
3 27 �������

ii. &KHFN�WKH�VWXGHQWV�JUDSKV�WR�PDNH�VXUH�WKH\�DUH�FRUUHFW
iii. 8VH�WKH�WDEOHV�LQ�i.�WR�FKHFN�WKDW�WKH�VWXGHQWV�KDYH�WKH�FRUUHFW�YDOXH�IRU�\�DW�WKH�SRLQW�[�
 ����

3.2 The gradient of a line
Practice - Answers

i.  
a. *UDGLHQW� ��
b. *UDGLHQW� ��
c. *UDGLHQW� ��
d. *UDGLHQW� ���

ii. 7KH�VWXGHQWV�VKRXOG�QRWLFH�WKDW�WKH�JUDGLHQW�LV�DOZD\V�HTXDO�WR�WKH�FRHIÀFLHQW�RI�WKH�[�
WHUP��
iii. *UDGLHQW� ��

x y (x,y)
-5 7 �������
-2 4 �������
0 2 ������
1 1 ������
3 -1 �������

x y (x,y)
-5 20 ��������
-2 11 ��������
0 5 ������
1 2 ������
3 -4 �������
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3.4 Using graphs to solve problems
Practice - Answers

i. 
a. 

7LPH�WUDYHOOHG�LQ�KRXUV��[ 0 1 2 3 4
'LVWDQFH�WUDYHOOHG�LQ�NP��\ 0 3 6 9 12

b. &KHFN�WKH�VWXGHQWV·�JUDSKV�
c. 7KH�JUDSKV�VKRXOG�VKRZ�WKDW�WKH�ERDW�WUDYHOOHG�����NP�LQ�������KRXUV�

ii.  
a. 

7LPH�WUDYHOOHG�LQ�KRXUV��[ 0 5 10 15 20 25
'LVWDQFH�WUDYHOOHG�LQ�NP��\ 0 8 16 24 32 40

b. &KHFN�WKH�VWXGHQWV·�JUDSKV
c. 7KH�JUDSKV�VKRXOG�VKRZ�WKDW����NLORPHWUHV�LV�DSSUR[LPDWHO\�WKH�VDPH�DV���PLOHV�

iii. 
a. 

1XPEHU�RI�FXSV�RI�ULFH��[ 1 2 3 4 5 6
1XPEHU�RI�FXSV�RI�ZDWHU��\ ��� 3 ��� 6 ��� 9

b. &KHFN�WKH�VWXGHQWV·�JUDSKV
c. 7KH�JUDSK�VKRXOG�VKRZ�WKDW�7KHH�7KHH�XVHV������FXSV�RI�ZDWHU�WR�PDNH�����FXSV�RI�
ULFH�
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4. Formulae
4.1 Introduction

4.2 Constructing formulae
Think

7KH�QXPEHU�RI�2R·V�ZLQV�LV��D�������WKH�QXPEHU�RI�KLV�GUDZV�LV��E�������
7KH�IRUPXOD�IRU�2R·V�WRWDO�VFRUH�LV��
� � � � � 7o = 3(a - 3) + (b + 4)      

7o = 3a + b - 5

Practice - Answers

i. 
a. 3� ��O����Z
b. 3� ��O
c. 3� ��O����P���Q
d. 3� ��O���E���F

ii. $UHD� �O2���E
���� �O�O���E���
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iii. 'LVWDQFH� �[��������\����[���D������� �\�����[���D������
iv.  

a. 7m = 3x + y
b. 

Team Win Draw Lose
0DQFKHVWHU�8QLWHG x y z
&KHOVHD x - 4 y + 6 z - 2
/LYHUSRRO x - 8 y + 3 z + 5
$UVHQDO x - 9 y + 6 z + 3

c. 7F� ��[���\������7L� ��[���\�������7A = 3x + y - 21

4.3 Evaluating formulae
i. 7m� �����7F� �����7L� �����7A = 63
ii.  

a. q = 7  
b. b = -21 
c. a = 31 
d. Q = -3
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iii.  
a. &� �������
b. F� ������
c. �����

iv. 

Beijing Bangkok Tokyo New York London Moscow
o& 21 35 23 -7 3 17
o) 70 95 74 19 37 63
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5. Simultaneous Equations
5.1 Introduction

5.2 Solving by elimination
Practice - Answers

i.  
a. [� ����\� ��� �
b. D� ����E� ���
c. [� ����\� ��� �
d. [� ����\� ��������������
e. [� ����\� ��� � �
f. S� �����T� ����

ii. 
a. [� ����\� ��� �
b. S� ����T� ���
c. [� ����\� ��� �
d. S� ����T� �������������
e. [� ����\� ����������� � �
f. [� ����\� ����
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iii.  
a. [� ����\� ��� �
b. [� ����\� ��� �
c. S� �����T� ���
d. [� ����\� ��������������
e. [� �����\� ��� � �
f. [� ����\� ����

Practice - Answers

i.  
a. [� ����\� ��� �
b. [� ����\� ��� �
c. [� ������\� ����
d. [� ����\� �������������
e. [� ����\� ��� � �
f. D� ����E� ���� �
g. [� ����\� ��� �
h. [� ����\� ����

ii.  
a. [� ����\� ��� �
b. [� ����\� ��� �
c. [� ����\� ��� �
d. [� ����\� �������������
e. [� �����\� ����������� �
f. D� ����E� ������
g. [� ����\� ����
h. [� ����\� ��
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5.3 Solving by substitution
Think

$VN�WKH�VWXGHQWV�WR�FRPSOHWH�WKH�FDOFXODWLRQ�E\�IROORZLQJ�WKH�ZULWWHQ�VWHSV��:KHQ�WKH\�DUH�
ÀQLVKHG�DVN�WKHP�WR�FRPSDUH�DQVZHUV�ZLWK�D�FODVVPDWH��
7KH�DQVZHU�LV�

:ULWH�>�@�LQ�WHUPV�RI�\�� � � � \� ������[���������>�@� � � �

6XEVWLWXWH�>�@�LQWR�>�@�� � � � [���������[�� ��

6LPSOLI\����� � � � � � �[����� ��
       3x = 15

)LQG�[���������� � � � � � [� ��

6XEVWLWXWH�LQ�>�@�WR�ÀQG�\��� � � � \� ����

&KHFN�WKH�VROXWLRQ�E\�VXEVWLWXWLQJ�LQWR�>�@�� ��[���������� ����

7KLV�LV�WUXH�VR�WKH�DQVZHU�LV�FRUUHFW��

Practice - Answers

a.�[� ����\� ���� b.�P� �����Q� ���� c.�[� �����\� ���� d.�[� �����\� �������������
e.�V� ����W� ������������� f.�D� ����E� ��������������g.�[� �����\� ���� h.�[� ����\� ������������
i.�[� ����\� ��

5.4 Using simultaneous equations

Practice - Answers

a. 7KH�HTXDWLRQV�DUH�[���\� �����[���\� ����7KH�VROXWLRQ�LV�[� ����\� ���
b. 7KH�HTXDWLRQV�DUH�[���\� �����[���\� ����7KH�VROXWLRQ�LV�[� �����\� ���
c. 7KH�HTXDWLRQV�DUH��[���\� �����[����\� �����7KH�VROXWLRQ�LV�[� ����\� ���
d. 7KH�HTXDWLRQV�DUH��[����\� �����WRQQHV���[����\� �����WRQQHV��7KH�VROXWLRQ�LV�RQH�
HOHSKDQW��[��ZHLJKV�����NJ��7KHUH�DUH������NJ�LQ�D�WRQQH��
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e. 7KH�HTXDWLRQV�DUH�[���\� ����������[������\� ����������7KH�QXPEHU�RI�DGXOW�WLFNHWV�
VROG��[��LV�����
f. 7KH�HTXDWLRQV�DUH�[���\� �����[���\� �����7KH�VROXWLRQ�LV�[� ����\� ����
g. 7KH�HTXDWLRQV�DUH�[���\� �����[���\� ����7KH�VROXWLRQ�LV�[� ����\� ���
h. i.�,I�ZH�FKRRVH�WKH�QXPEHUV���������������������WKHQ�WKH�HTXDWLRQV�DUH��[����\� ������[����
� ��\� �����7KH�VROXWLRQ�LV�[� �����\� ���

 ii. ,I�ZH�FKRRVH�WKH�QXPEHUV����������������������WKHQ�WKH�HTXDWLRQV�DUH���[�����\� ������
� �[� �����7KH�VROXWLRQ�LV�[� �����\� ���
7KH�VWXGHQWV�VKRXOG�QRWLFH�WKDW�IRU�HYHU\�VHW�RI��FRQVHFXWLYH�QXPEHUV�IURP�D�VHTXHQFH��WKH�
VROXWLRQ�LV�DOZD\V�WKH�VDPH�

5.5 Solving by drawing graphs
Practice - Answers

7KH�VWXGHQWV·�JUDSKV�VKRXOG�VKRZ�WKH�IROORZLQJ�VROXWLRQV��
a.�[� ������\� ����� b.�[� ������\� ����� c.�[� ������\� ��� d.�[� ������\� ����
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6. Linear Inequalities
6.1 Introduction
Practice - Answers

i. a. x > 1 b. x > -3 c.�[������ d.�[����
ii.  a.        b. 

c.    
  d. 

e.       f.

Think

/HW�WKH�VWXGHQWV�ZRUN�LQ�SDLUV�WR�FDOFXODWH�WKH�RSHUDWLRQV�a. - f. 
D��$GG���WR�ERWK�VLGHV� � � ������!�������
            7 > 2   7UXH
E��6XEWUDFW�WZR�IURP�ERWK�VLGHV� � ������!�������
           1 > -8   7UXH
F��0XOWLSO\�ERWK�VLGHV�E\��� � � ��[���!����[��
            6 > -12   7UXH
G��'LYLGH�ERWK�VLGHV�E\��� � � ��¸���!����¸��
            1 > -2   7UXH
H��0XOWLSO\�ERWK�VLGHV�E\���� � � ��[���!����[��
         -15 > 30   )DOVH 
I��'LYLGH�ERWK�VLGHV�E\����� � � ��¸����!����¸���
             -1 > 2   )DOVH

-3 -2 -1 0 1 2 3 4

>

-4 -3 -2 -1 0 1 2 3

>

-4 -3 -2 -1 0 1 2 3

>

-3 -2 -1 0 1 2 3 4

>

-3 -2 -1 0 1 2 3 4

>

���� -1 ���� 0 ��� 1 ��� 2

>
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:KHQ�WKH\�KDYH�FRPSOHWHG�WKH�RSHUDWLRQV��WKH\�VKRXOG�EH�DEOH�WR�FRPSOHWH�WKH�
VWDWHPHQWV��
7KH�DQVZHUV�DUH��
7R�VROYH�DQ�LQHTXDOLW\�\RX�can�
Add�WKH�VDPH�QXPEHU�WR�ERWK�VLGHV
6XEWUDFW�WKH�VDPH�QXPEHU�IURP�ERWK�VLGHV
0XOWLSO\�ERWK�VLGHV�E\�WKH�VDPH�SRVLWLYH 
QXPEHU
'LYLGH�ERWK�VLGHV�E\�WKH�VDPH�SRVLWLYH�QXPEHU

6.2 Solving inequalities
Practice - Answers

i. 

a. x < 12 b. x < 2 c. x < 3 d. x < -7 e. x < -2 f. x < -3 g. x > 12
ii. 
a. x < 3 b. x > 2  c. x < 9/4 d. x > 3/2 e. x < 1 f. x < 1  g. x > -2
h. x < -1 i. x > 1  j. x > 0  k. x < -3

Practice - Answers

a. x > 11 b. x > 4 c.�[�������� d.�[������� e. x < -1 f. x < -4/3 g.�[������

7R�VROYH�DQ�LQHTXDOLW\�ZH�cannot�
0XOWLSO\�ERWK�VLGHV�E\�WKH�VDPH�QHJDWLYH 
QXPEHU
'LYLGH�ERWK�VLGHV�E\�WKH�VDPH�QHJDWLYH 
QXPEHU
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6.3 Range of values
Practice - Answers

a. x > 3 b. 2 < x < 3 c.�1R�YDOXHV�RI�[� � d. -2 < x < 4  e. x < 0          
f. 1R�YDOXHV�RI�[��������� g. -3 < x < -1   h.�1R�YDOXHV�RI�[

Practice - Answers

a.�[�������[�!����������[������ b.�[�������[�������1R�YDOXHV�RI�[� c. x �����[����������� x � 7
d.�[�!����[����������[����� e.�[�!����[����������[����� � f.�[������[�!����������[����

Practice - Answers

a. 2 < x < 5 b. x < -2  c. x > 1 d. -4 < x < 2  e. 9/5 < x < 3  
f. 1/2 < x < 1
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6.4 Inequalities and regions
Practice - Answers

&KHFN�WKH�VWXGHQWV·�GLDJUDPV�WR�PDNH�VXUH�WKH\�KDYH�WKH�FRUUHFW�DQVZHUV
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Practice - Answers

i. &KHFN�WKH�VWXGHQWV·�GLDJUDPV�WR�PDNH�VXUH�WKH\�KDYH�WKH�FRUUHFW�DQVZHUV
ii. a. No b. No  c. No  d. Yes  e. No  f. No
iii. a. x < 2 b. x < -1 c. y < 3 d. 3 < x < 2

6.5 Inequalities with 2 variables



 Mathematics 2: Algebra                                 Teacher’s Book                              23   

Practice - Answers

&KHFN�WKH�VWXGHQWV·�GLDJUDPV�WR�PDNH�VXUH�WKH\�KDYH�WKH�FRUUHFW�DQVZHUV

Practice - Answers

a. y - x < 2 b. x + y < 3 c. x + 2y < 2 d. x + y < 2
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7. Quadratic Expressions
7.1 Introduction
Practice - Answers

a. 7a2 - 9b2����F
b. 7a2 - 9b2����F
c. -2(a2 - 5b2����F2 + 2d2)
d. 5z2 - 5x2

e. 14a2 + 2ab
f. 2mn
g. 2x2 - x
h. 2x2 - 9x + 10
i. 20y2 - 23y + 6
j. 3x2 + 7xy - 4y2

Think

6WXGHQWV�VKRXOG�UHPHPEHU�IURP�0RGXOH���WKDW�WKLV�ODZ�LV�FDOOHG�WKH�FRPPXWDWLYH�ODZ�RI�
PXOWLSOLFDWLRQ��,W�WHOOV�XV�ZH�FDQ�PXOWLSO\�WHUPV�LQ�DQ\�RUGHU�
7KLV�LV�WKH�FRPPXWDWLYH�ODZ�RI�PXOWLSOLFDWLRQ�
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7.2 Brackets
Practice - Answers

i. a. x2 + 3x + 2  b. x2 + 10x + 16 c. x2 + 6x + 9  d. x2 + ax + bx + ab
ii. a. ab + 3a + 4b + 12        b. x2 + 8x + 12 c. b2 + 11b + 28 d. 2ab + 8a +3b +12      
e. 3b2 + 10b + 8  f. 3b2 - 2b - 8  g. x2 + 4x - 12  h. ab - 3a - 4b + 12        
i. x2 - 11x + 28   j. b2 + 8b + 12  k. ab + 3a - 4b - 12 l. b2 - 3b - 28
iii. a. 3ab - 4b + 15a - 20 b. 2x2 + 5xy + 3y2 c. 6b2�����EF�����F2 
d. a2 + 6a + 9        e. 2a + b + 2  f. 9x2 - 1  g. 49x2 - 4  
h. 5x2 - 20x - 60           i. 4a2     

Think

L��/HW�WKH�VWXGHQWV�ZRUN�LQ�SDLUV�WR�ÀQG�WKH�LGHQWLWLHV�XVLQJ�WKH�)2,/�UXOH��&KHFN�WKDW�WKH\�DOO�
KDYH�WKH�FRUUHFW�DQVZHU�EHIRUH�JRLQJ�WR�TXHVWLRQ�ii.
7KH�DQVZHUV�DUH�� � �[���D�2 =(x + a)(x + a) = x2 + ax + ax + a2 = x2 + 2a + a2

    (x - a)2 =(x - a)(x - a) = x2 - ax - ax + a2 = x2 - 2a + a2

    (x + a)(x - a) = x2 - ax + ax + a2 = x2 + a2

LL��:KHQ�HYHU\RQH�KDV�WKH�FRUUHFW�DQVZHUV�WR�i.��OHW�WKHP�ZRUN�LQ�WKH�VDPH�SDLUV�WR�FRPSOHWH�
WKH�VWDWHPHQWV�
a. (x + a)2

6TXDUH�RI�WKH�ÀUVW�WHUP���WZLFH�WKH�SURGXFW�RI�WKH�WZR�WHUPV + 6TXDUH�RI�WKH�VHFRQG�WHUP
b. (x - a)2 
6TXDUH�RI�WKH�ÀUVW�WHUP���WZLFH�WKH�SURGXFW�RI�WKH�WZR�WHUPV���6TXDUH�RI�WKH�VHFRQG�WHUP

Practice - Answers

i. a. x2 + 2x + 1 b. x2 + 4x + 4  c. b2 + 8b + 16 d. t2 + 20t + 100        
e. x2 + 2xy + y2 f.�S2����ST���T2 g. u2 + 2uv + v2

ii. a. x2 - 4x + 4 b. x2 - 12x + 36 c. x2 - 2xy + y2  d. x2 - 14x + 49         
e. a2 - 2ab + b2 f. 9x2 - 6x + 1  g. 16y2 - 8y + 1
iii. a. x2 - 16  b. x2 - 144  c. x2 - 64  d. 4x2 - 1 
e. 25x2 - 16

Practice - Answers

a. (x + 4)2 = x2 + 8x + 16 b. (x - 10)2 = x2 - 20x + 100       
c. (x + 1)2 = x2 + 2x + 1 d. (x - 12 )2 = x2 - 24x + 144

7.3 Factorising quadratic expressions
Practice - Answers

a. 4x(2x + 1)  b.��S��S������ � c. �F������F�� � d. ax(x + 1)       
e. 6ab(2a + 3b) f. 2xy(2x - y)  g. 4ab(a + 2b + 3) h. 2xy(2x + 3y - 1)         
i. 3ax(4x + 2a -1) j.�DEF�D���E���F�
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Practice - Answers

i. a. (x + 1)(x + 5) b. (x + 3)(x + 4) c. (x + 4)(x + 13)    
d. (x - 1)(x - 8)  e. (x - 7)(x - 4)  f. (x - 2)(x - 16)
ii. 0DNH�VXUH�WKH�VWXGHQWV�UHWXUQ�WR�WKH�RULJLQDO�H[SUHVVLRQ�ZKHQ�WKH\�H[SDQG�WKH�EUDFNHWV�
iii. a. (x + 3)(x + 4) b. (x + 1)(x + 20) c. (x + 1)(x + 7) d. (x + 1)(x + 12)       
e. (x + 3)(x + 12) f. (x + 2)(x + 20) g. (x + 4)(x + 10) h. (x - 1)(x - 8)       
i. (x - 3)(x - 4)  j. (x - 4)(x - 7)  k. (x - 2)(x - 16) l. (x - 7)(x - 9)

Think

i. *LYH�WKH�VWXGHQWV�D�VKRUW�WLPH�WR�ZULWH�WKH�FRUUHFW�VLJQV
7KH�DQVZHU�LV��[2 + 5x - 24 = (x - 8)(x - 3)
ii. &RPSOHWH�WKH�VWDWHPHQW
,I�WKH�[�WHUP�LV�SRVLWLYH�DQG�WKH�QXPEHU�WHUP�LV�SRVLWLYH�WKHQ�WKH�VLJQV�LQ�WKH�EUDFNHWV�DUH�
SRVLWLYH�
,I�WKH�[�WHUP�LV�SRVLWLYH�DQG�WKH�QXPEHU�WHUP�LV�QHJDWLYH�WKHQ�WKH�VLJQV�LQ�WKH�EUDFNHWV�DUH�
QHJDWLYH�

Practice - Answers

a. (x + 7)(x - 2) b. (x + 6)(x - 5) c. (x + 3)(x - 9) d. (x + 20)(x - 4)       
e. (x - 4)(x + 12) f. (x + 3)(x - 14) g. (x + 12)(x - 5)  h. (x - 2)(x + 14)       
i. (x - 7)(x + 6)  j. (x + 9)(x - 7)
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Think

+HUH�WKH�VWXGHQWV�KDYH�WR�SXW�WKH�GLIIHUHQW�FRPELQDWLRQV�RI�IDFWRUV�LQ�WKH�EUDFNHWV�XQWLO�
WKH\�UHDFK�WKH�FRUUHFW�IDFWRULVDWLRQ��
7KH�DQVZHU�LV��
���[������[������ PLGGOH�WHUP�LV�23x�ZKLFK�LV�LQFRUUHFW�
���[������[������ PLGGOH�WHUP�LV�34x�ZKLFK�LV�LQFRUUHFW�
���[������[������ PLGGOH�WHUP�LV�62x�ZKLFK�LV�LQFRUUHFW�
���[������[������ PLGGOH�WHUP�LV�121x�ZKLFK�LV�LQFRUUHFW�
��[�������[������ PLGGOH�WHUP�LV�43x�ZKLFK�LV�LQFRUUHFW�
��[�������[������ PLGGOH�WHUP�LV�26x�ZKLFK�LV�FRUUHFW�

7KH�ÀQDO�DQVZHU�LV���[2 + 26x + 8 = (5x + 2)(3x + 4)

Practice - Answers

i. )DFWRULVH
a. 2(x + 3)(x + 4) b. 7(x + 1)2 c. 4(x + 3)(x - 4) d. 3(x + 2)(x + 6) e. 5(x + 2)(x - 3)
ii. )DFWRULVH
a. (3x +2)(2x + 1) b. (3x +1)(5x + 2) c. (7x +2)(5x + 2) d. (5x - 2)(3x + 1)      
e.(3x + 4)(8x - 5) f. (3x - 1)(3x - 4) g. (2x - 1)(8x - 1) h. (5x - 3)(3x - 7)     
i. (3a - 5)(2a + 3) j. (3b - 2)2
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Practice - Answers

a. (x + 5)(x - 5) b. (x + 2)(x - 2) c. (x + 8)(x - 8) d. (x + 7)(x - 7)        
e. (3 + x)(3 - x) f. (6 + x)(6 - x)  g. (5 + x)(5 - x) h. (y + x)(y - x)

7.4 Algebraic fractions
Think

/HW�WKH�VWXGHQWV�IROORZ�WKH�ZULWWHQ�VWHSV�WR�VLPSOLI\�WKH�H[SUHVVLRQ��
          2x - 4    ÷ 3x + 9
     x2 - 5x + 6      x2 - 9
7KH�DQVZHU�LV��
� � )DFWRULVH� �      2(x - 2)    ÷      (x + 3)    
     (x - 2)(x - 3)    (x + 3)(x - 3)
&DQFHO�WKH�FRPPRQ�IDFWRUV�     2     ÷     3    
     (x - 3)    (x - 3)
,QYHUW�WKH�VHFRQG�IUDFWLRQ� �      2    x (x - 3)
     (x - 3)        3
&DQFHO�WKH�FRPPRQ�IDFWRUV� 2
     3
7KH�ÀQDO�DQVZHU�LV� � �      2x - 4     ÷ 3x + 9 = 2
     x2 - 5x + 6      x2 - 9      3

Practice - Answers

a. x + 2 b. x - 1  c.     5     d.     3(x - 17)    e. -     9x + 58    
       2      x + 4     (x + 1)     (x + 5)(x - 5)       (x + 7) (x - 7)
f.     1     g.          1            h. x(x + 2)  i. 2
   (x + 1)     (x + 1)(x + 2)        (x - 2)2
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8. Pythagoras’ Theorem
8.1 Introduction
Practice - Answers

7KH�VWXGHQWV�FDQ�OHDYH�WKHLU�DQVZHUV�LQ�VXUG�IRUP�LI�WKHUH�DUH�QR�FDOFXODWRUV
a.�¥����P� ������P� � b.�¥����P� ������P� � c.�¥�����P� ������P
d.�¥������P� �����FP� e.�¥����P� ����FP� � f. ¥������P� �����FP
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Practice - Answers

a. ¥���P� ���P�
b. ¥����P� ����P�
c. ¥������P� �����
d. ¥�������P� ������FP
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8.2 Using Pythagoras’ theorem
Practice - Answers

7KH�VWXGHQWV�FDQ�OHDYH�WKHLU�DQVZHUV�LQ�VXUG�IRUP�LI�WKHUH�DUH�QR�FDOFXODWRUV
a. ¥���P� ������XQLWV
b. ¥����P� ������FP
c. L��¥�����FP� ������LL��¥�����FP� ������FP
d. [� �¥����FP� ����FP��\� �¥����FP� ����FP
e. ¥����P� ������XQLWV
f. ¥���P� ������P
g. [� ���FP

8.3 Proof of Pythagoras’ theorem
Think

/HW� VWXGHQWV� ZRUN� WKURXJK� WKLV� SURRI� in 
SDLUV��7KH\�VKRXOG�EH�DEOH�WR�XVH�WKH�LQIRUPDWLRQ�
JLYHQ�WR�GHULYH�WKLV�SURRI�
 a2� ��E���F�2 + 4 x 1 EF�
         2
              = b2����EF���F2����EF
              = b2���F2

:KHQ�WKH\�KDYH�ÀQLVKHG�DVN�RQH�SDLU�RI�VWXGHQWV�
WR�FRPH�WR�WKH�ERDUG�DQG�ZULWH�RXW�WKHLU�SURRI��
$VN�WKH�FODVV�LI�WKHUH�DUH�DQ\�PLVWDNHV��

F

a

b

�E���F�
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9. Quadratic Equations
9.1 Introduction
Think

7KLV�H[HUFLVH�VKRZV�WKH�VWXGHQWV�WKDW�WKHUH�DUH�WZR�VROXWLRQV�WR�D�TXDGUDWLF�HTXDWLRQ��
*LYH�WKHP�D�VKRUW�WLPH�WR�ÀOO�WKH�JDSV�DQG�WKHQ�FKHFN�WKHLU�DQVZHUV�WR�PDNH�VXUH�WKH\�
XQGHUVWDQG��
7KH�DQVZHU�LV�
,I�ZH�OHW�;� ��[���D��DQG�<� ��[���E��WKHQ�ZH�KDYH�WKH�TXDGUDWLF�HTXDWLRQ���[���D��[���E�� ����
7KLV�TXDGUDWLF�HTXDWLRQ�LV�RQO\�WUXH�LI���[���D�� ���RU�DQG��[���E�� ���

Practice - Answers

i.  
a.�[� ����[� ��� � b.�[� ����[� ��� � c.�[� ����[� ����� d.�[� ����[� ���
e.�[� ����[� ��� � f.�[� ����[� ���
ii.  
a.�[� ����[� ��� � b.�[� �����[� ��� c.�[� ����[� ��� � d.�[� �����[� ���
e.�[� �D��[� �E
iii.  
a.�[� ������[� ��� b.�[� ������[� ����� c.�[� ����[� ������ d.�[� �������[� ����
e.�[� �������[� �����
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9.2 Solving by factorising
i.  
a.�[� ����[� ��� � b.�[� ����[� ��� � c.�[� ����[� ��� � d.�[� ����[� ���
e.�[� ����[� ����� f.�[� �����[� ��� � g.�[� �����[� ���� h.�[� �����[� ���
i.�[� �����[� ����� j.�[� �����[� �����
ii.  
a.�[� ����[� ����� b.�[� ����[� ����� c.�[� ����[� ����� d.�[� ����[� ���
e.�[� ����[� ����� f.�[� �����[� ����
iii.  
a.�[� ������[� ��� b.�[� �����[� ������ c.�[� ������[� ��� d.�[� �������[� �������
e.�[� �������[� ������� f.�[� ������[� ������� g.�[� �������[� ��������h.�[� ��������[� �����
iv.  
a.�[� ����[� ����� b.�[� ����[� ����� c.�[� ������[� ������ d.�[� ����[� ��
e.�[� ����[� ��

Practice - Answers 

a.�[� �����[� ���� b.�[� �����[� ���� c.�[� �������[� ��� d.�[� ����[� ��
e.�[� ��������[� �
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Practice - Answers

a. 7KH�HTXDWLRQ�LV�[�[������ ������VR�[� ����RU������$QQ�LV����\HDUV�ROG��WKH�DJH�FDQQRW�EH�
QHJDWLYH�
b. 7KH�HTXDWLRQ�LV�[�[������ �����VR�[� ���RU������7KH�UHFWDQJOH�LV���FP�ZLGH��WKH�ZLGWK�
FDQQRW�EH�QHJDWLYH��DQG����FP�ORQJ��
c. 7KH�HTXDWLRQ�LV�[�[������ �����VR�[� ���RU������7KH�UHFWDQJOH�LV���FP�ZLGH��WKH�ZLGWK�
FDQQRW�EH�QHJDWLYH��DQG����FP�ORQJ��
d. 7KH�HTXDWLRQ�LV�[�[������ �����VR�[� ���RU�����7KH�UHFWDQJOH�LV���FP�ZLGH��WKH�ZLGWK�
FDQQRW�EH�QHJDWLYH��DQG���FP�ORQJ��
e. 8VLQJ�3\WKDJRUDV·�WKHRUHP�ZH�KDYH��[�����2 = x2 + (x + 7)2��6ROYLQJ�JLYHV�[� ����RU�[� ����
7KH�OHQJWK�RI�WKH�VLGHV�PXVW�EH�SRVLWLYH�VR�[� ���FP��7KH�OHQJWK�RI�WKH�VLGHV�DUH���FP�����
FP�DQG����FP��
f. 7KH�HTXDWLRQ�LV���[������[��������[2� �����6ROYLQJ�JLYHV�[� �������RU�[� ����[� ���JLYHV�
SRVLWLYH�YDOXHV�IRU�WKH�OHQJWK�RI�WKH�VLGHV��7KH�ZLGWK�LV���FP�DQG�WKH�OHQJWK�LV����FP��
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9.3 Completing the square
Practice - Answers

i.  
a. (x + 2)2 - 4  b. (x - 7)2 - 49  c. (x + 1/2)2 - 1/4  d. (x - 2)2 - 4
e. (x - 5)2 - 25
ii.  
a. 2(x + 4)2 - 32 b. 3(x - 2)2 - 12 c. 5(x - 3/2)2 - 45/4  d. 2(x + 1/4)2 - 1/2
e. 7(x - 2)2 - 28
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9.4 Solving by completing the square
Think

/HW�WKH�VWXGHQWV�ZRUN�LQ�SDLUV�WR�IROORZ�WKH�VWHSV�WR�FRPSOHWH�WKH�VTXDUH�IRU�[2�����[������ ���
7KH�DQVZHU�LV��
� � � 6XEWUDFW����IURP�ERWK�VLGHV�� � [2 + 10x = -18
&RPSOHWH�WKH�VTXDUH�IRU�[2�����[��VHH�SUHYLRXV�SDJH���� �[�����2 - 52 = -18
� � � � $GG����WR�ERWK�VLGHV�� � �[�����2 = 7
� � � � 6TXDUH�URRW�ERWK�VLGHV�� � [����� �±�¥�
� � � 6XEWUDFW���IURP�ERWK�VLGHV��� � [� ����±�¥�

Practice - Answers

a.�����¥��� � b.�����¥��� � c. �����¥��  d. 1 ± ¥2
               2      3

f. 1 ± ¥9  g. �����¥��  h. ����¥��  i. ����¥��
 2           6           4           3
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9.5 The quadratic formula
Practice - Answers

i. a.�[� �����[� ���� b.�[� �����[� ���� c.�[� �����[� ���� d.�[� ������[� ��
e.�[� ������[� ���� f.�[� ����[� ��� � g.�[� �����[� ���� h.�[� �����[� ��
i.�[� �����[� ���
ii. D������¥��� � E�������¥��� � F�������¥��� � G�������¥��� � H�������¥��
  4           8           10            4           6
iii. D�������¥���� E������¥��� � F������¥��� � G�������¥�
             6           6           16           3
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iv.  
a. 7KH�HTXDWLRQ�LV�[2����[������ ����7KH�VROXWLRQV�DUH�[� �������[� ������6R�WKH�VLGHV�DUH�����
FP�DQG�����FP�ORQJ��
b. 7KH�HTXDWLRQ�LV�[2����[������7KH�VROXWLRQV�DUH�[� �������[� �������6R�WKH�K\SRWHQXVH�LV������
FP�ORQJ��
c. 7KH�HTXDWLRQ�LV�[2����[�������7KH�VROXWLRQV�DUH�[� �������[� ������6R�[�LV�����
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9.6 Graphing quadratic equations
Think

/HW�VWXGHQWV�ZRUN�WKURXJK�WKLV�SUREOHP�LQ�SDLUV��
$IWHU�WKH\�KDYH�DQVZHUHG�WKUHH�TXHVWLRQV��WHOO�WKHP�WR�FRPSDUH�WKHLU�DQVZHUV�ZLWK�DQRWKHU�
JURXS��
7KH�DQVZHUV�DUH��

a. 

x -4 -3 -2 -1 0 1 2 3 4
y 16 9 4 1 0 1 4 9 16

b. and c. 

Practice - Answers

&KHFN�WKH�VWXGHQWV·�JUDSK�WR�PDNH�VXUH�WKH\�DUH�FRUUHFW�

5

5

10

15

20

43210-1-2-3-4-5

y

x
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9.7 Solving quadratic equations by graphing
Practice - Answers

7KH�VWXGHQWV·�JUDSKV�VKRXOG�VKRZ�WKH�IROORZLQJ�VROXWLRQV
a.�[� ������[� ����� b.�[� ������[� ����� c.�[� ������[� ������ d.�[� ������[� ����



 Mathematics 2: Algebra                                 Teacher’s Book                              41   

10. Sequences
10.1 Introduction
Practice - Answers

i.  
a. ��������«�6TXDUH�WKH�QH[W�QDWXUDO�QXPEHU
b. ��������«�$GG���WR�WKH�SUHYLRXV�WHUP��RU�PXOWLSO\�WKH�QH[W�QDWXUDO�QXPEHU�E\��
c. ��������«�$GG���WR�WKH�SUHYLRXV�WHUP��RU�PXOWLSO\�WKH�QH[W�QDWXUDO�QXPEHU�E\��
d. ��������«�7DNH���IURP�SUHYLRXV�WHUP
e. ���������������«�'LYLGH�SUHYLRXV�WHUP�E\��
f. ��������«�$GG�WR�WKH�SUHYLRXV�WHUP�D�QXPEHU�WKDW�LQFUHDVHV���HDFK�WLPH

ii.  
a. ����«������«
b. ����«

iii. ����������������«
iv. �����������������«
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10.2 The nth term of a sequence
Practice - Answers

i.  
a.�������������«���� � b.�������������«���� � c.��������������«�����
d.��������������«���� � e.�������������«���� � f.��������������«���
ii.  
a.���������������������«� b.�����������������«� � c.�������������������«
d.����������������������������«� � � � e.������������������������«
f.��������������������������«
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10.3 Finding the formula for a sequence
Practice - Answers

a. 3n  b. -n  c. n + 1 d. 4n  e. 2n + 5 f.��Q�����RU���Q�����
g. 1/(n + 2) h. n(n + 2) i. n3  j. 4 - n
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11. Indices
11.1 Introduction
Practice - Answers

i. 
a. 64  b.��������� � c. 625  d. 343  e.�������
ii.  
a. 103  b. 53   c. 83  d. 54

iii. 64 = 2 x 2 x 2 x 2 x 2 x 2 = 26��6LQFH���[��� ����WKHQ���� ���[���[��� ��3
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11.2 The index laws
Practice - Answers

i. 
a. 56� ��������� b. 58� ��������� c. 102 = 100  d. 123 = 1728
e. 1   f. 210 = 1024  g. 6   h. 3-4 = 1/81
i. 55 = 3125  j. 22 = 4  k. 3-4   l. 2-4   m. 32 = 9
ii. a. a2  b. x3/2y5/2  c. 3x   d. 2/x   e. a2/5
f. 729x3  g. 16   h. 24y2

Practice - Answers

a. 2  b. 1/2  c. 8  d. 2  e. 1/8  f. 1/5  g. 10
h. 125  i. 8

11.3 Equations involving indices
Practice - Answers

a. 1/2  b. 0  c. -3  d. 2/3  e. 5  f. 4  g. 3
h. 1/2



46                                                         Teacher’s Book         Mathematics 2: Algebra

Glossary of Keywords
The glossary in the Students’ book is a list of all mathematical words that appear in the module. They are given 
in the order that they appear. 
The following short activities are added to this guide to help students remember mathematical vocabulary. 
They can be used in several ways: to test prior knowledge of a topic, as warm-up activities at the beginning of a 
lesson or to review what has been learnt at the end of a topic. 
Activity 1 - Discuss questions in pairs
Students are given questions to discuss that relate to a topic. 
Example questions -
What does infinite mean?
How do I draw a graph of a linear equation?
What are the different methods we use to solve quadratic equations?
What is the commutative law?
What is a coefficient?
Activity 2 - True or false
Students work in pairs to decide if statements about a topic are true or false.
Example for fractions - 
The graph of a quadratic equation is called a hyperbola. 
A quadratic equation has a degree of 2. 
Activity 3 - Give an explanation
Students work in pairs to prepare a short explanation to questions. Ask some students to give their explanation 
to the class. 
Examples - 
Explain how to solve simultaneous equations by substitution. 
Explain how we use Pythagoras’ theorem to find the length of the hypotenuse
Explain the mistake in this statement:  
Activity 4 - Brainstorming
Write a topic on the board and ask students what they know about the topic. Write their answers on the board. 
Activity 5 - What’s the topic?
Write words linked to a topic on the board and ask students if they can guess the topic. 
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Assessment
This is assessment covers most of the topics in this module and should give you an idea of how much the 
students have understood. It is recommended that you give it as a class test, with some time for review and 
revision beforehand. 

Part 1 - Answers
Each question in part 1 is worth 1 mark. 
a. hypotenuse  b. degree c. coordinates  d. gradient  e. parabola         
f. factorise  g. linear  h. coefficient  i. general rule  j. sequence   

Total for part 1: 10 marks

Part 2 - Answers
The total mark for the question is given on the right hand side of the page. 
1. a) 5m  b) 14a + 2b  c) 4p - 4q     3 marks
2. a) 2(2p - 3)  b) 2(3a + 2b)  c) 2a(b + c)     3 marks 
3. a) x = -3  b) t = -3  c) x = 2      3 marks
4. a) p = 60  b) n = 15  c) p = 6 5/8     3 marks
5. a)       b)      4 marks

6. a)  p = 30.2  b) x = 0.8  c) u = 4.2     3 marks
7. a) x = 4, y = 1 b) x = 7, y = -1.5 c) x = 4, y = 1     6 marks
8. a) x < -3  b) j > -1  c) x > 2       3 marks
9. a) 6x2 + 23xy + 20y2   b) 12p2 + 14p + 4 c) 4x2 + 4x + 1   3 marks
10. a) (x - 4)(x - 1) b) (x + 3)(x + 2)             c) 2(3a + 2)(a + 1)    3 marks
11. a) x - 1  b)            4  c) 2      4 marks
          x + 4      (x + 1)(x + 2)  
12. a) 13 cm  b) 12.5 cm        4 marks
13. a) y = 4, y = -1            b) y = -3, y = 1/2             c) y = -1/2, y = 7/3    6 marks
14. a) 2 ± √3  b) 5 ± √21  c) 9 ± √65     6 marks
           2           8
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15. a)                   b)           4 marks

16. a) 3, 4, 5, 6, 7  b) 2, 11, 26, 47, 74  c) 4, 9, 16, 25, 36  3 marks
17. a) 4n + 3   b) 14 - 2n   c) 10 - 3n   6 marks
18. a) 18a2b3c5   b) 63x8    c) 6xy3    3 marks
          Total for part 2: 70 marks
          Total for test: 80 marks 
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