Maths Module 2:
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Teacher’s Guide

The Curriculum L3123




1. Linear expressions

1.1 Simplifying expressions

Practice - Answers
i.

a) l10x b)) 8y c)i2x-5 d) 16x+3 e)4x-5
f) x+ 3y g)-6a-6b h)4x+8y i)x-4y+4z
j) 6x+ 4 k) 6y-15 ) 14x- 18 m) 5a + 23 n)2+15z
ii.
174x + 128
104x + 80 70x + 48
48X + 44 56x+ 36 14x+ 12
5(4 + 3x) ?(x-2)
6(3 + 2x) +3(2+ 7x) 20x+ 10 + 5(4-3%)
Think

Give students some time to fill the answers in the blank spaces. Then ask them some students to
come and write answers on the board fo check.

The answers are:

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

(-a)-b=-ab

Ca)-(-b)=ab
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1.2 Factorising

Think

Give the students a few minutes fo fry and complete the sentence. Tell them to look at the
examples for a hint.

The answer is:

To factorise completely the Highest Common Factor must be outside the brackets.

Practice - Answers

i.
a)? b) 4 c)d di2 e)2 f)x g)3x

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

1.3 Algebraic fractions

Practice - Answers

X 1 2 3y 1
a)Z b)a <:)§:1 d)g/ e)7 f);
X X w 2 w
ooy My U3 s

Practice - Answers

2a 3

by =

D 2o b )5
<) 2 d) 6(2x -vy)
3-vy 3X -y
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Practice - Answers

q)y+x b) bb+a c)i d)]2q—8p e)]Ob—SG f) 4x+ 5y
Xy 2ab 6x 32pg 4ab 8xy
3(3x +1) 4x +13 W 1-2X o X -3
e ALY hy 2272

9~ ) 73 ) 35 D=1

k)1]—7x I)2—]1x m)17x—1 n) 43X - 49
10 18 12 10

Think

Let students work in pairs to complete the statements that go with each step of the calculation

The answers are:

o+2b;20+b
8 ' 4
= a+2b X . Invert the second fraction
8 2a+b
= M Multiply the numerators and the denominators
8(2a+b)
= LQb Cancel the common factors
2(2a+Db)
Practice - Answers
8 ac 5(x-y) ac or 3(a-b) x-2
— b) — d)— = f
T )od )= )% ®)g ) {ar0) 903533
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2. Linear equations

2.1 Solving linear equations

Practice - Answers

a) The equationis: x + 4 =9, so the number of marbles in the boxisx =5

b) The equationis: 2x + 6 = 14, so the number of marbles in the boxisx =4

c) The equationis: 8 = 2x + 2, so the number of marbles in the box is x =3

d) The equationis: 3x + 2 = 2x + 8, so the number of marbles in the box isx =6

Practice - Answers

i.

ajx=4 b)a=6 <¢c)z=5 d)x=2 e)a=6 f) x=-1

ii.

ajx=4 b)x=3 ¢)x=6 d)x=5 e)x=2 lx=2 g)x=2 h) x=-3 Ppx=0
iif.

ax=6 b)x=-6/5 ¢c)x=5/3 d)yx=-] e)x=2 f) x=10
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Think

Let students work in pairs to complete the statements that go with each step of the calculation

The answers are:

3(2x+ 1) +6+2x=3x-4-2

bx+3+6+2x=3x-4-2 Expand the brackets
8x+9=3x-6 Collect like terms
S5x+9=-6 Subtract 3x from the right hand side
S5x=-15 Subtract 9 from the left hand side
X=-5 Divide both ssides by 5

Practice - Answers

a)x=5/4 b)x=2 c)x=-I dx=3 e)x=2 fHx=-5 g)x=11/3 h)p=0
Ppx=5 ) x=13/2 k) x=3/14

2.2 Using linear equations

Practice - Answers

a) The equationis 2x+ 6 =24. So, x=9cm

b) The equationisx + (x + 8) = 80. So, x = 36 baht

c) The equationisx + (x +6) + (x + 8) = 32. So, x = 6 baht

d) The equationis 2x+ 2x + 3x+ 2+ 3x +2=44. So, x=4 cm
e) The equationis x + 2x + 30° + 90° = 360°. So, x = 70°

f) The equationis 30 + x=45-2x. So, x=-5
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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 ¢)x=867/9 d)x=28/17 e)x=27/4 fx=20

Practice - Answers

i.
a)x=3/4 b)x=1I c)x=13/7 d)x=18/23 e)x=12/11 ) x=15/9 g)x=7/6
h) x=246/138 i) x=7

ii.
a)x=-18 b)x=-1 ¢)x=4/9 d)x=2 e)x=-45/18

iif.
ax=8 b)x=-5 ¢)x=-9/10 d)x=18 e)x=3 f)x=46/15
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3. Graphing Linear Equations

3.1 Introduction

Think

Let students work through this problem in pairs. y
After they have answered the four questions, tell them to 5
compare their answers with another groups 4
3
The answers are: 5
i 1
. X Y () EBERE NS
2 -1 (_2, _1) -5 -4 -2 -1 x
2 1 2, 1) !
1 2 (1, 2) -2
2 4 2, 4) -3
=
ii. See graph for the straight line 3
iii. The value of the y - coordinate is twice the value of the
X - coordinate
iv. The answer to/iii. tells us that the equation of the line is y = 2x
Practice - Answers
i.
a)y=x b) y=-x c)y=3x
X y x.y) X y x,y) X y xy)
5 5 (-5,-9) -5 5 (5,5) 5 -15 (-5,-15)
2 2 (-2,-2) 2 2 2,2) 2 6 (-2,-6)
0 0 0,0 0 0 (0,0) 0 0 (0,0)
1 1 (1,1) 1 1 -1,-1) 1 3 (1,3)
3 3 3,3 3 3 (-3,-3) 3 9 (3,9
d)y=x/2 e)y=x+1] f)y=3x+1
X y x.y) X y (x,) X y x.y)
S 2.5 (-5,-2.5) 5 4 (-5,-4) 5 -14 (-5,-14)
2 -1 (-2,-1) -2 -1 (2,-1) 2 5 (2,-5)
0 0 (0,0) 0 1 (0,1) 0 1 0,1)
1 0.5 (1,0.5) 1 2 (1,2) 1 4 (1,4)
3 1.5 (3,1.5) 3 4 (3,4) 3 10 (3,10)
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gly=7x+6 h)y=2-x Dy=5-3x
X y x.y) X y x,y) X y x.y)
5 29 (-5,-29) 5 7 5,7) 5 20 (-5,20)
2 -8 (2,-8) 2 4 (2,4) 2 11 (-2,11)
0 6 0,6) 0 2 0,2 0 5 0,5
1 13 (1,13) 1 1 A1) 1 2 (1,2)
3 27 (3,27) 3 A (3,1) 3 -4 (3,-4)

iil. Check the students graphs to make sure they are correct

ili. Use the tables in i. fo check that the students have the correct value for y at the point x = 0.

3.2 The gradient of a line

Practice - Answers

i.
a) Gradient =2

b) Gradient =2 c) Cradient =1 d) Gradient =-2

ii. The students should notice that the gradient is always equal fo the coefficient of the x term.
(Make sure they understand that this is only frue when the coefficient of the y termis 1.

iii. Gradient =4
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3.4 Using graphs to solve problems

Practice - Answers

i

Q)

Time travelled in hours, x 0 1 2 3 4
Distance travelled inkm, y | 0 3 6 9 |12

b) Check the students' graphs
c) The graphs should show that the boat fravelled 7.5 km in 2 1/2 hours.

ii.

Q)

Distance in miles, x 0 5 10| 15| 20 | 25
Distance in kilometres, y 0 8 16 | 24 | 32 | 40

b) Check the students' graphs
c) The graphs should show that 14 kilomefres is approximately the same as 9 miles.

iii.

Q)

Number of cups of rice, x 1 2 3 4 5 6
Number of cups of water,y | 1.5 | 3 | 45| 6 [7.5] 9

b) Check the students' graphs
c) The graph should show that Thee Thee uses 8.25 cups of water fo make 5.5 cups of rice.
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4. Formulae

4.1 Introduction

4.2 Constructing formulae

Think

The number of Oo's wins is (a - 3], the number of his draws is (b + 4).

The formula for Oo's total score is:
T.=3(a-3) +(b+4)

T.=3a+b-5
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Practice - Answers

i

a)P=2]+2w b) P =3/

ii. Area =P+ b*l/2 =Il(l + b/2)

c)P=2l+2m+n

iii. Distance =x/1000 +y + (x-a) /1000 = y+ (2x-a) /1000

iv.

a)T =3x+y

b) Team Win Draw Lose
Manchester United X y z
Chelsea X -4 y+6 zZ-2
Liverpool X-8 y+3 Zz+5
Arsenal X-9 y+6 z+3

)T =3x+y-6,T =3x+y-21,T,=3x+y-2]

4.3 Evaluating formulae

dP=4+b+c
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Practice - Answers
i.T =89,T =83T,=63T,=63

il.a)g=7 b) b=-21] c)a=3l] d)Q=-3
iii.a) C=18.85 b) c=5.00 c)22.25
iv. _ Beijing | Bangkok | Tokyo |New York | London | Moscow
°C 21 35 9 -7 3 17
F 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)x=3y=2 b)a=3b=35 c)x=1,y=7 dx=4,y=-3

lp=-2.9=1

ii.

a)x=3y=1 b)p=3g=4 c)x=9,vy=1 dp=1.g=0
lx=2,y=3

iif.

a)x=3y=2 b)x=3y=0 c)p=-l.y=qg d)x=4,y=-2
)x=2,y=-4
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Practice - Answers
i

<;:)x=3,y=l b)x=1y=2 c)x=-12,y=27 d)x=0,y=1
la=2b=1 g)x=0,y=3 h)x=1y=-I

ii.

a)x=3,y=2 b)x=3 y=1 c)x=1y=4 d)x=1y=1
fla=3 b=-2 g)x=2y=-1 h)x=3y=2
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5.3 Solving by substitution

Think

Ask the students to complete the calculation by following the written steps. When they are
finished ask them to compare answers with a classmate

The answeris:
Write [2] interms of y:

y=7-2x [3]
Substitute [3] info [1]:

x-(7-2x) =8
Simplify:
3x-7=8
3x=15
Find x:
x=5
Substitute in[1] fo find y:
y=-3
Check the solution by substituting into [2]:
2x5+(-3)=7.
This is frue so the answer is correct
Practice - Answers
a)x=4,y=-7 b) m=30,n=-5 c)x=-3,y=0 d)x=-2,y=5 e)s=9, t=-4
fla=0b=-2 g) x=50,y=50 h)x=2,y=1 )x=3y=1

5.4 Using simultaneous equations
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Practice - Answers
a) The equationsare x +y =20, x-y = 4. The solutionisx =12, y = 8.
b) The equationsare x + y =16, x-y = 6. The solutionisx=11, y=5.
c) The equations are 3x + y =33, x + 3y = 19. The solution isx =10, y = 3.

d) The equations are 2x + 3y = 2.5 fonnes, 5x + 4y = 5.2 fonnes. The solution is one elephant (x)
weighs 800 kg (There are 1000 kg in a fonne).

e) The equations are x +y = 1000, 850x + 450y = 730,000. The number of adult tickets sold (x) is 700.
f) The equations are x + y =90, x-y = 18. The solution is x =54, y = 36.

g) The equationsare x +y =20, x-y = 4. The solutionisx =12, y = 8.

h)

(i) if we choose the numbers 5,7, 9, 11, 13, 15 then the equationsare 5x+7y =9, 1'lx+ 13y =15.
The solutionisx=-1, y=2.

(ii) If we choose the numbers 28, 21, 14, 7, 0, -7 then the equations are 28x + 21y = 14, 7x=-7.
The solutionisx=-1, y=2.

The students should notice that forevery set of consecuvtive numbers from a sequence, the solution
is always the same.

5.5 Solving by drawing graphs

Practice - Answers
The students' graphs should show the following solutions:

a)x=1.5y=4.5 b)x=15y=55 c)x=0.5y=2 d)x=15y=35
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6. Linear inequalities

6.1 Introduction

Practice - Answers

ia)x>1 b) x>-3 c)x < -2 dx <]
ii.
a) o d < o
| | | | | | | | | | | | | | | |
| | | | | | | | | ] | | | i | |
3 2 -1 0 I 2 3 4 3 2 aq 0 : 5 3 4
b) @ > e) « L ]
. D T T A T T
| | | | | | | |
4 S 20 - 0 ] 2 3 3 2 -1 0 3 4
R S T N R N T T T T A
c) ! ! ' ' ' ' ' ' | | | | 1 | 1 |
4 3 2 1 0 1 2 3 q5 -1 05 05 1 15 2
Think
Let the students work in pairs to calculate the operations a) - f)
The answers are:
a) Add 4 to bothsides 3+4>-6+4
7>-2 True
b) Subfract two from both sides 3-2>-6-2
1>-8 True
c) Mulitply both sidesby2  3x2>-6x2
6>-12 True
d) Divide bothsidesby3 3 +3 >-6 +3
1>-2 True
e) Multiply both sidesby -5 ~ 3x-5>-6x-5
-15>30 False
f) Divide bothsidesby-3 3 +-3>-6 + -3
-1>2 False

When they have completed the operations, they should be able to complete the statements.
The answers are:

To solve an inequalitiy you can:

Add the same number to both sides

Subtract the same number from both sides
Multiply both sides by the same positive number
Divide both sides by the same positive number

To solve an inequality we cannot:
Multiply both sides by the same negative
number

Divide both sides by the same negative
number
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6.2 Solving inequalities

Practice - Answers
i.a)x<12 b)x<2 c)x<3

il. a) x<3 b)x>2 c)x<9/4

h) x <-1 Ppx>1 Ppx>0

Practice - Answers

a)x>7 b) x> 4 c)x<-7/2

6.3 Range of values
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d)x<-7
d) x > 3/2

k) x<-3

d)x > 5/2

e)x<-2

e)x<]

e)x<-1

f) x<-3

f)x<lI

f) x <-4/3

g)x>12

g) x>-2

g)x > 1/2



Practice - Answers
a)x>3 b)2 <x<3 c) No values of x d-2<x<4 e)x <0

f) No values of x g) -3 <x<-] h) No values of x

Practice - Answers
a)x<I2, x>-1,-1<x<1]2 b) x < -1, x » -3, No values of x SIX<7.X>-2,-2<x<7

dx>1,x<2,1<x<2 e)x>2,x<3,2<x<3 f)x<2, x>-],-1<x<2

Practice - Answers
a)2<x<$ 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

Check the students' diagrams to make sure they have the correct answers

Practice - Answers

i. Check the students' diagrams fo make sure they have the correct answers

ii. a) No b) No c) No d) Yes e) No f) No
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iii.a)x <2 b) x <-1] c)y<3 d) 3<x<2

6.5 Inequalities with 2 variables

Practice - Answers

Check the students' diagrams to make sure they have the correct answers
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Practice - Answers

ay-x<2 b)x+y <3 c)x+2y <2 dx+y<2
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7. Quadratic expressions

7.1 Introduction

Practice - Answers

a) 7a?-9b? + 2¢ f) 2mn

b) 7a?-9b? + 2¢c g) 2x2-x

c)-2(a?-5b?-3c?+ 2d?% h) 2x2-9x + 10

d) 522 - 5x? i) 20y?-23y +6

e) 14a?+4ab J) D+ 7xy - 4y?
Think

Students should remember from Module 1 that this law is called the commutative law of
multiplication. It tells us we can multiply terms in any order.

This is the commutative law of multiplication

7.2 Brackets
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Practice - Answers
i.
a)x>+3x+2 b)x*+]10x+ 16 c)x?+6x+9 d) X’ +ax+ bx+ab
ii.
a)ab+3a+4b+ 12 b) x> +8x+ 12 c)b’+11b+28 d) 2ab + 8a +3b +12
e)3b’+ 10b +8 f)3b?-2b-8 g)xX*+4x-12 h)ab-3a-4b + 12 )x2-11x+28
pb?+8b+12 k)ab+3a-4b-12 ) b?-3b-28

iii.
a) 3ab-4b + 15a-20 b) 2x2+ 5xy + 3y? c) 6b?+23bc +20c? d)a?+é6a+9
e)2a+b+2 f) o2 -1 g) 49x% - 4 h) 5x2 - 20x - 60 i) 4a?

Think
i. Lef the students work in pairs to find the identities using the FOIL rule. Check that they all have the

correct answer before going fo question ii)
The answers are: (x+a)?=(x+a)(x+a)=x+ax+ax+a?=x>+2a + ?
(x-a)?=(x-a)(x-a) =xX-ax-ax+a?=x*-2a + ?
(x+a)(x-a)=x-ax+ax+a?=x2+?
ii. When everyone has the comrect answers fo i), let them work in the same pairs fo complete the
statements:
a) (x+a)?
Square of the first term + twice the product of the two terms + Square of the second term

b) (x-a)?

Square of the first term - twice the product of the two terms + Square of the second term

Practice - Answers
i.
a)x2+2x+1 b)x2+4x+ 14 c)b?+8b+ 16 d) 7+ 20t + 100 e) X2+ 2xy + y?

f)p’+2pg+q° g) v+ 2uv +Vv?
ii.

a)xX2-4x+4 b)x2-12x+ 36 c) X2-2xy + y? d) X2 - 14x + 49 e) a?-2ab + b?

f) 92-6x+ 1 g) 16y?-8y + 1
iii.

a)x2-16 b)x2-144 c) x?-64 d) 4x2-1 e) 25x%2- 16

a) (x+4)2=x2+8x+ 16 b) (x-10)?=x2-20x + 100 c)(x+1)2=x2+2x+1
d) (x-12)2=x2-24x+ 144
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7.3 Factorising quadratic expressions

Practice - Answers

a) 4x(2x + 1) b) 3p(2p + 1) c) 5¢c(3-2c) 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)abcla+b+c)

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) 1) (x-2)(x-1¢)

ii. Make sure the students return fo the original expression when they expand the brackets.

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)
) (x+2)(x+20) @) (x+4)(x+10) h) (x-1){x-8 D (x-3)(x-4) ])(x-4)(x-7)

k) (x-2)(x-16) D) (x-7)x-9)

Think

i. Give the students a short time to write the correct signs
The answeris:

X2+ 5x-24=(x-8)(x-3)
ii. Complete the statement

If the x term is positive and the number term is positive then the signs in the brackets are positive.

If the xterm is positive and the number term is negative then the signs in the brackets are negative.
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Practice - Answers

a) (x+7)(x-2)  b)(x+6)(x-5) ) (x+3)(x-9)  d)(x+20)(x-4) e)(x-4)(x+12)
) (x+3)(x-14) @) (x+12)(x-3) h) (x-7)(x+14) ) (x-7)(x+6] j) (x+9)(x-7)

Think
Here the students have to put the different combinations of factors in the brackefts until they
reach the correct factorisation.
The answeris:

[15x +8)(x + 1) middle term is 23x which is incorrect.
[15x +4)(x + 2) middle term is 34x which is incorrect.
[15x + 2) (x + 4) middle term is 62x which is incorrect.

(15x + 1)(x + 8) middle term is 121x which is incorrect.
(5x + 1)(3x + 8) middle term is 43x which is incorrect.

(5x + 2)(3x + 4) middle term is 26x which is correct.

The final answeris 15x2 + 26x + 8 = (5x + 2) (3x + 4)

Practice - Answers

i. Factorise

a) 2(x + 3)(x +4) b) 7(x+1)? c)4(x+3)(x-4) d)3(x+2)(x+6) e)5(x+2)(x-3)

ii. Factorise

a) (2x+1)(x+1) b) (4x + 3)(x+ 1) c) (3x+1)(x+4) d)(x+2)(4x-3] e)(3x-2)(x-2)
) (5x-2)(x-3) @) (7x-1)(x-4) h) (5x-4)(x-3) i) (3x+4)(x-5) ) (3x+4)(x-I)
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ii. Factorise

a) (3x +2)(2x + 1) b) (3x +1)(5x + 2) c) (7x+2)(5x + 2) d) (5x-2)(3x+ 1)
e) (3x+4)(8x- %) f) (3x-1)(3x-4) g)(2x-1)(8x-1) h) (5x-3)(3x-7)

i) (3a-5)(2a+3) ) (3b-2)

Practice - Answers

a) (x +5)(x-5) b) (x +4)(x-4)
c) (x+8)(x-8) d) (x+7)(x-7)
e) (3+x)(3-x) f) (6+x)(6-X)
g) (5+X)(5-%) h) (y+x){y-x)

7.4 Algebraic fractions

Think
Let the students follow the written steps to simplify the expression.
2x - 4 X +9

x2 — 5x +6Tx2—9

The answer is:

. 2(x -2) 3(x + 3)
Factorise all the terms =

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

Cancel the common factors 2 = 3
(x-3) (x-3)

Invert the second fraction 2 X x-3)

(x-3) 3

Cancel the common factors %

2x-4 ) 3x+9 B 2

x2_5x+6 x2-9 3

The final answer is

Practice - Answers

X+ 2 X -1 3x -1 3(x -17) 9x + 58
a) b) c) ————— d ————— -
2 X+ 4 (X+1)(x-1) (X +5)(x -95) X+7)x-7)
f 1 ) 1 h X(X +2) i) 2
(X +1) 9 (X +1)(x +2) (x -2)°
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8. Pythagoras’ theorem

8.1 Introduction

Practice - Answers
The students can leave their answers in surd form if there are no calculators

a) 106 m=10.3m b) /233 m=153m c) J104 m=322m
d) /18628 m =136 cm e) /530 m=23cm f) V10405 m =102 cm
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Practice - Answers

The students can leave their answers in surd form if there are no calculators

a) /81 m=9m b) /576 m=24m c) /5625 m=75m d) J11025 m=10.5cm

8.2 Using Pythagoras’ theorem

Practice - Answers
The students can leave their answers in surd form if there are no calculators

a) /80 m =8.94 units

b) J450 m=21.2cm

c) (i) \/5.76 cm=2.4cm, (i) \/208 cm=1.44cm
d)x= ./676 cm=26cm,y= ,/225cm=15cm
e) /185 m = 13.6 units
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f) V39 m=6.24m
g)x=5cm

8.3 Proof of Pythagoras’ theorem

Think

Let students work through this proof in pairs. They
should be able to use the information given to
derive this proof: c
?=(b-c)’+4x %bc
=pb?-2bc + c?+ 2bc
=p?+ c?
When they have finished ask one pair of students

fo come to the board and write out their proof.
Ask the class if there are any mistakes.

(b-c)

Maths Module 2: Algebra, Teacher’s Guide - page 31




9. Quadratic equations

9.1 Introduction

Think

This exercise shows the students that there are two solutions to a quadratic equation. Give them a
short time to fill the gaps and then check their answers fo make sure they understand.

The answer is:

Ifwelet X = (x-a) and Y = (x- b) then we have the quaratic equation: (x-a)(x-b) =0.
This quadratic equation is only true if: (x- a) =0 or/and (x- b)=0.

Orif:x=aor/and x=b.

Practice - Answers

i.
a)x=0,x=3 b)x=0,x=5 c)x=0,x=-4
dx=0,x=-5 e)x=0,x=7 flJx=0,x=-9

ii.
ajx=1,x=2 b)x=10,x=7 c)x=6,x=1

dx=-1,x=-8 e)x=a,x=b

iii.

a)x=5/2,x=1 b)x=4/5,x=3/4 c)x=0,x=3/10
d) x=-5/6,x=2/3 e)x=-3/4,x=-3/2

9.2 Solving by factorising

Practice - Answers

i.
ax=1],x=2 b)x=2,x=3 c)x=3,x=4

dx=1,x=-7 e)x=3,x=-4 f)x=-3,x=8
g)x=-1,x=-2 h) x=-3,x=-6 Ppx=-1,x=-13
PDx=-1,x=-15

ii.

a)x=1,x=-] b)x=4,x=-4 c)x=2,x=-2

dx=7,x=-7 e)x=9,x=-9 ) x=12,x=-12
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iii.
a)x=1/2,x=2 b)x=-1,x=-2/3 c)x=2/3,x=3

d)x=-2/5,x=-11/3 e)x=-1/3,x=21/2 )x=3/4,x=11/2
g)x=-1/2,x=-11/2 h)x=31/2,x=-3/5
iv

a)x=5,x=-3 b)x=3,x=-4 c)x=1/2,x=-1/3

dx=1,x=4 e)x=5,x=7

Practice - Answers

a)x=-2,x=-3 b)x=-4,x=3 c)x=-5/2,x=5
d)x=1,x=2 e)x=41/3,x=2
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Practice - Answers

a) The equationisx(x-4) =140, sox =10 or-14. Annis 10 years old (the age cannot be negative).

b) The equationisx(x +4) =77, sox=7 or-11. The rectangle is 7 cm wide (the width cannot be
negative) and 11 cm long.

c) The equationisx(x + 5) =66, sox =6 or-11. The rectangle is 6 cm wide (the width cannot be
negative) and 11 cm long.

d) The equationis x(x +4) =45, so x = 5 or-9. The rectangle is 5 cm wide (the width cannoft be
negative) and 9 cm long.

e) Using Pythagoras' theorem we have (x+ 8)2=x2+ (x + 7)2 Solving gives x=-3 orx = 5. The
length of the sides must be positive so x = 5cm. The length of the sidesare 5cm, 12cmand 13
cm.

f) The equationis (3x + 1) (x + 2) - x2 = 62. Solving gives x =-15/2 or x = 4. x = 4 gives positive values
for the length of the sides. The width is 6 cm and the length is 13 cm.

9.3 Completing the square
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Practice - Answers

i.

Q) (x+2)2-4 b)) (x-7)2-49 ) (x+1/2)2-1/4 d) (x-2)2-4  e)(x-5)?-25
ii.

Q) 2(x+4)2-32  b)3(x-2)2-12 ) 5(x-3/2)2-45/4  d) 2(x + 1/4)2-1/2

e)7(x-2)?-28

9.4 Solving by completing the square

Think
Let the students work in pairs to follow the steps fo complete the square forx? + 10x + 18 =0
The answeris:
Subftract 18 from both sides: xZ2+ 10x =-18
Complete the square for x? + 10x (see previous page): (x + 5)2- 52=-18
Add 25 to both sides:  (x + 5)?=7
Squarerootbothsides: x+5= +.7
Subtract 5 from both sides: x=-5 £+/7
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Practice - Answers

a)-5++/22  b)4+18 <:)M d)]i\/g e)

2

mt\g g)-siéﬁ h)7i2/£ i)4i?:/ﬁ

w
-+

9.5 The quadratic formula
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Practice - Answers

i
a)x=-1,x=-4 b)x=-1,x=-4 c)x=-1,x=-8 d)x=-11,x=1 e)x=-10, x=-1

flx=2,x=5 g)x=-2,x=9 h)x=-2,x=6 )x=-6,x=-2

ii.

q)—7i\/§ b)—7i\/§ C)—9J_r\/ﬂ d)7i\/ﬁ e)—9i\/§
4 8 10 4 6

i,

q)—sJ_M/E b)9iw/57 C)]iw/33 d)—ziﬁ
6 6 16 3

iv.

a) The equation is X2 + 3x - 20 = 0. The solutions are x =-6.2, x = 3.2. So the sides are 3.2 cm and 6.2
cm long.

b) The equation is X2 - 4x - 8. The solutions are x =-2.9, x = 10.9. So the hypotenuse is 13.9 cm long.

c) The equation x2 + 2x -31. The solutions are x =-6.7, x =4.7. So xis 4.7.
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9.6 Graphing quadratic equations

Think

Let students work through this problem in pairs.
After they have answered the three questions, tell them to compare their answers with another
groups

The answers are:

Q)

b) and ¢)

B R

15
/
\ 10 |
\
7
\ /
5 /
N /
N_| ¥V
G B i ) R e B
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Practice - Answers

Check the students' graphs to make sure they are correct

9.7 Solving quadratic equations by graphing

Practice - Answers
The students' graphs should show the following solutions

a)x=5.6,x=14 b)x=23 x=-1.3 c)x=28 x=-13 d)x=13 x=0.3
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10. Sequences
10.1 Introduction

Practice - Answers
i.
a) 25, 36, .... Square the next natural number
b) 15, 18, .... Add 3 to the previous term, or multiply the next natural number by 3
c) 35, 42, .... Add 7 to the previous term, or multiply the next natural number by 7
d)-1,-5, ... Take 4 from previous ferm
e) 0.125, 0.0625, .... Divide previous term by 2

f) 30, 42, .... Add to the previous term a number that increases by 2 each time

ii.

a)ls, ... 33 ...

b) 12, ...

iii. 15,21, 28, 36, ....
iv.1,4,9,16, 25, ....

10.2 The n th term of a sequence
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Practice - Answers
i.
a)3,57,.9, ....15 b)1,35 7 ...13 c)2,4,816,....128 d)0, 38,15, ....48
e)b56,7,8 ....11 f)5 7,9 11,..17

ii.
a) 10,13, 16, 19, 22,.... b)13,11,9,7,5,... c) 6.9 14,21, 30......

d) 1/2,1/4,1/8,1/16, 1/32,.... e) 1. 1/2,1/3,1/4, 1/5..... f) 1/2,2/3, 3/4, 4/5. 5/6.....

10.3 Finding the formula for a sequence

Practice - Answers
a) 3n b)-n c)n+1 d) 4n e)2n+5 f)3n-3or3(n-1) g) l/[n+2)

h) n(n+2) n’ p4-n
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11. Indices

11.1 Introduction

Practice - Answers

i
a) 64 b) 100,000 c) 625 d) 343 e) 20,736

ii.
a) 10° b) 5 c) 8’ d) 5
iii.

64=2x2x2x2x2x2=2%Since2x2=4thené4=4x4x4=4>

11.2 The index laws
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Practice - Answers
i.

a) 5°=15,625 b) 5% = 390,625 c) 10?=100 d) 123=1728 e)l

f) 21°=1024 g)é h) 3+=1/81 i) 5°=3125 D22=4 k) 34=1/81

D2+=1/16 m) 3 =9

ii.
a) o? b) x32y>/2 c) 3x d) 2/x e) a?/5 f) 729x3 g) 16 h) 24y?

Practice - Answers
a)?2 b) 1/2 c)8 d) 2 e)1/8 f)1/5 g) 0 h) 125 )8

11.3 Equations involving indices

Practice - Answers
a)l/2 b) 0 c)-3 d) 2/3 e)s f) 4 g)3 h) 1/2
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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'alesson 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 fo solve
quadratic equations?

What is the commutative law?

What is a coefficiente

Activity 2 - True or false.

Students work in pairs to decide if statements about
atopic are true or false.

Example for fractions -

The graph of a quadratic equationis called a
hyperbola.

A quadratic equation has a degree of 2.

Activity 3 - Give an explanation.

Students work in pairs to prepare a short explana-
tion 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

Wirite a topic on the board and ask students what
they know about the topic. Write their answers on
the board.

Activity S - 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 questionin 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 ofthe page.

1.a) 5m b) 140 +2b c) 4p - 4g 3 marks
2.q)2(2p-3) b) 2(3a + 2b) c)2a(b +c) 3 marks
3.a)-3 b) -3 c)? 3 marks
4. a) 60 b) 15 c) 65/8 3 marks
5. q) b) 4 marks
y ¥
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6.a) 30.2 b) 0.8 c) 4.2 3 marks

7.q9)x=4,y=1 b)x=7y=-1.5 c)x=4,y=1 6 marks
8. a)x<-3 b) k> -1 c)x>2 3 marks
9. a) 6x2 + 23xy + 20y? b) 1207+ 14p + 4 C)4x? +4x + 1 3 marks
10.a) (x-4)(x-1) b) (x +3)(x +2) c)2(3a+2)(a+]) 3 marks
x—1 4
11. a b) ——— c) 2
) X+ 4 ) X+ 1) (x + 2) ) 4 marks
12. a) 13 cm b) 12.5cm 4 marks
13.a)y=4,y=-1 b)y=-3 y=1/2 c)y=-1/2,y=7/3 6 marks
5+ 21 9+ 65
14. a)2 = V3 b) 2\/> c) 2;/» 6 marks
15.a) - b) 7 4 marks
‘\ 14 i \ 14 f
\ |
12 / \ 12 f
10 \ /
H— l \ i /
= T/
6 f
| \ /
4 \4 II
\2 2
] Y of 12 3 4 x -3 -2] -1] o 1] 2| 3] 4 x
=2
-4 4
6 -6
16.q) 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) 18a?b’c® b) 63x° c) 6xy? 3 marks

Total for part 2: 70 marks

Total for test: 80 marks
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