> CAMBRIDGE LOWER SECONDARY MATHEMATICS 9: TEACHER’S RESOURCE

1 . 7 . A and ii, B andiii, C and i
S recurring 7o terminating

. . a-d i Learner’s own estimates.
recurring b  terminating

. 1 . 7
recurring d terminating a i 6y b i 1=

i 402 d i 15”2
14

ZSﬁ - (42 + 127J or equivalent.
50 5 25

H —i 1 =l
Abi =15 Bim 3 Caz

Learner’s own answer and explanation. For
1 Enid =" Fin example: He cannot be correct because if

= 15 you round both sides up and add them to

6 you get 6+ 5+ 13=24. This is nearly 2m
less than the perimeter, so the third side
must be at least 2m more than 6m.

Dave =

Learner’s own decisions on how to group the
students.

For example: A and F are not unit fractions; 3 ,
B, C, D and E are unit fractions. 9Em' Learner’s own answer and
OR explanation.

7
A, B and E are recurring decimals; C, D and F 5 65 kg

are terminating decimals. Division: 2+3=2x7=
’ 3

S 1 1
Multiplication: 6 - X7 = B X7= o
2 2 2

I + ..
Addition: %+ ol _ 28 819 _ 47%

2 18 18
8 162m?
36

10 a For example:

9 a 153 b 135~
4 16

2
G 1,1 ; + 10 a (15) + 1% X 3% or equivalent.

6 2 6

No. Learner’s own examples. For
example: L+ 1_3 (terminating), 243231
2 4 4 58 40
(terminating), 3 , 4 _ 23 (terminating).
10 25 50

b 97 m2
36
11 a Sgcm2

Exercise 8.2 Exercise 8.3

2 2
112 1 z =z = =
1 a 2l+(1l_l) Brackets: 1-——=1-—-—=1- T e 3X12 3X3X4 2x4=8
8 U2 4 2 4 4 4 4 ;

3
.. “X20==-Xx5%x4=3%x4=12
Addition: 21+1l=21+1%=3E b 5 0 5 > 3
8 4 8 8 8 5 5
34+2x4 Multiplication:zxf=ﬁ=£ EX18=EX6X3=SX3=15
375 375 3x5 15 .

4
Addition: 34+ % -3% ;X27=§X9X3=4X3=12

15 15
3 3
3 5 — = — = =
22+g‘1g Indices: 22=4 4><32 4><4><8 3x8=24

5 5
... 2 S _S _ _
Division: 4+§=4x§=?0 8><48 8><8><6 5% 6= 30
4 4
. 20 .5 11 29 5 —X35=-X7%x5=4%x5=20
Subtraction: ?_lgz?_€=?=4g 7 7
6 b 18 c 28

2

22
b 23 L 00= 1 waxs="_3_51
d 5 8 4x2 2 2 2
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2 x25= 2 xsx5=20B 41 24

10 23 2 2 2 12 a Learner’s own examples of two proper

Sxia=2 wox7 =721 4t fractions that when multiplied do not
2x2 2 2 cancel.

Sx24=" x3x8="% e85
3x3 3 3 3

Learner’s own answer and explanation. For

example: When the four numbers in the

fractions are all different and are all prime

numbers or 1, then you will not be able

to cancel. When one of the numerators

and denominators are the same, then you

will be able to cancel. When one of the

numerators and denominators are even,

then you will be able to cancel. When one

of the numerators and denominators are

a multiple of each other, then you will be

able to cancel.

2
13 ( )+2 w2t
3 3 5 45

Exercise 8.4

b3Z

1 Aandii, Bandv, C andi, D and iii, E and iv

2 a 12:° _12><7_6><2><5_6><3—18

j

| &

b

—_
o
|
Il
—_
]
X

6><3><§=6><4 —24

1
5
1
9
L

b

—_
W

[\e}
(e}
|
I
[N}
S
X

Sxdx.=5%x7=35
Sarah is incorrect. 21 cm is the smallest whole 4
number value for d so that the circumference is
greater than 64cm.

o
w
je=)
|

Il

[o8)
O

15><2><5—15 X3 =45

(0]
)
N

|
1]

)
=
X

DA WD 9] s Bw W\
FNVA N\w IS

5
Learner’s own working. For example: 6x4x 4 =6x5=30

Whend 22cm, c_7 22-%-697

69 > 64
7

o W
|

When d=21cm, C = 22 x21=22x3 = 66cm,
66 > 64 7
440

Whend 20cm, C—7x20—7—62—
62 <64

ol g Nl w

[
=]
|

a—f i Learner’s own estimates.

33 b i 5L
4

d i 11% 1
. 1
i 225 4 Aandiii, Bandv, Candii, D and iv, Eand i

‘50. wlo N

15><——3><5 _73“3_7_19,
10 2

)

3
4’ 5 a 25 b 155 c 88

43 1 1
I%m d 355 162
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5 p
16

4 1

29 e 4g
p1,All cit il
14 3 16

Estimates are given first, then the accurate
answers:

1
b 431
d

41115
3 3 21

f 731,31
2 7279

13 12 12 4

X ===

21 13 21 7

Learner’s own explanation. For example:
He rounded 3% to 3 and he rounded 9% to

9.503:9=1:3.

Completing the working gives
175 K 75,2

U813 726 26

52—(41+0.75) - (41+3)=5 = 52 =25
4 4 4
— 25-5=20

2 a 80 b 81 c4§

3 a

7 3 21 20 s 3
b

175%2 %32 = Ix>=3 o Byt
2 472 8

1&

=35x4=140

C

4.7%x35 = 4lx35=ﬂx35 = i><
10 10

20
329
2

4 a 45

5 175cm?
6 a

0.44x5% = 0.44 = % 5 =25=

b

2

09%62 = 09=
3 10

62—
3

c
2.4><(33—7) =24=" 3_7220 = ﬁxmz
10 e

=48

c 57

Terms are 12, 15, 18. nth term rule is 3n+9, so
50th term =159.
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V=154cm?
3V=3x154, nh:%xu:

W 3x154 _ "SxI54 x7 _ 49 d
P - - ., an
wh o 2x12 . X, 4 8

e 3x27  _ [81 _ |9 _ 9

= —_/_2_/_2__

%szz 22 220 22
1

Check:

22x12

V=Lmrp=
3

Exercise 9.1

1 5,7,9,11, 13
0,3,6,9,12
11,9,7,5,3
2,2.5,3,3.5,4
210, 190, 170, 150, 130
4,5,7,10, 14
5,7,11,17,25
20,17,13,8,2
non-linear linear

linear non-linear

linear non-linear
linear linear
non-linear linear
9,51,-3, ...
12,17,22,27, ...
3,4,6,9, ...
10,9,7,4, ...
64, 40, 28, 22, ...
8,10, 14,22, ...
and iv, B and ii, C and i, D and iii
5,6,17, ...
-1,2,5, ...
4,1,4,...
-2,0,4, ...
3, 4%, 5%, 7, 8%, 9%, 11

10,91,82,72, 626,51
5 75 5 5 5

1™ 9 9 7
XA D X =3%9=27
Ny e

-6, —5.6,—5.2, 4.8, —4.4, -4, -3.6
7.5,6.25,5,3.75,2.5,1.25,0
B
The 6th term, which is 2390. (Sequence is
3, 10, 38, 150, 598, 2390, ...)
7,8, 11, 16, ...
15, 19, 26, 36, ...
17,15, 11,5, ...
32,24,12, 4, ...
a A343;B64;C179
b 64,179,343 0rB,C, A

Sofia is incorrect. Learner’s own explanation.
For example:

If %=9, then the sequence is -2, 1, 10,
1009, ...

If %k =8, then the sequence is —2, 0, 8,
520, ...

If % =7, then the sequence is =2, —1, 6,
223, ...

If % =6, then the sequence is =2, =2, =2,
-2, ...

If % =35, then the sequence is —2, —3, —22,
-10643, ...

So, as long as % is greater than 6, there will be
positive numbers in the sequence.

Timo’s method is incorrect. Learner’s

own explanation. For example: He has
reversed the order of the operations, but
he hasn’t used inverse operations to reverse
the actual operations. Correct solution

is: 4th term =72+ 8 =80, 80 +-2=40,

3rd term=40+8=48, 48 +2=24.

16

Two of the terms in the sequence are negative.
Learner’s own working. For example:
Sequence is —4, 2, —10, 86, ...

First term=—10. Learner’s own working. For
example: 4th term =512, 3rd term =0, reverse
the function so rule is cube root and subtract ?.

I512-2=0
8-7=0
7=8

The reverse function is cube root and subtract 8.

2nd term=3/0 -8 = -8, Ist term=/-8 —8 = —10
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Exercise 9.2 linear quadratic

ith drati
Istterm=3x1=3 2nd term=3x2=6 nerther quadratic

3rd term=3x3=9 4th term=3x4=12 neither linear
lstterm=%><1=1 2ndterm=%x2=2= a n? n2+20
c n*-2 d n2+7

4
4
4

1
2
1

3rdterm:%><3= 4thterm=i><4=
Ist term=12=1 ond term=22=4 Learner’s own explanations. For example:
3rd term=32=9  4th term=42=16 For the sequence n?>— 10, the first term will be

negative, so 7 cannot be the first term.
Istterm=1=1 2nd term=23=§

3rd term=33=27 4thterm=4°=64 a

Istterm=6x1+1=7
2nd term=6x2+1=13
3rdterm=6%X3+1=19
10th term=6x10+1=61

Istterm=1>—1=0 2nd term=22—-1=3
3rd term=32-1=8 10th term=10>—1=99

1st term=l><1= ! 2nd term:lxz = E=1
2 2 2 2 b 12.8-0.3n

No. n>+34=292, =258, n =v258=
16.06..., which is not a whole number.

Yes. /5832 =18, which is a whole number.
5832 is the 18th term in the sequence.

3rd —1><3—3—1l
rdterm=,22=5 71 d 35-3.5n

10thterm=éx10=?=5 b 119
lstterm:% 2ndterm:%= 9,17,27, ...
1,10,25, ...

9,12,19, ...

3rd term=2=11 10th term =19 =
2 2 2
They are the same.

The sequence %n is the same as % Exercise 9.3

16 and 25 b 64and 125

1 .
The sequence Jnis the same as —.
i

2
4

1 . n
The sequence snis the same as 5

3 . 3
The sequence Jis the same as Tn.

A andiv, Band i, C and v, D and vi, E and iii, 2 5
F and ii 8 125

a 15,23,31,...,87

| | They are the same.
C _37’_3,_27’ sy 1 1 = 2

2 2 ry=x
e 21,24,29,...,120 i y=x3

A and iv, B and iii, C and i, D and ii i
012345678 910111213
[ I I A O |

a Learner’s own answers. UL

B has the smaller value.
A 11th term=121-33=88,

B 120th term=2x120+7 = 87.

[ I T T
0246 8101214161

1T T 1
820222426

3
Learner’s own answers.
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9 10 11 12 13
| |

I 1T 1T 17 T T T T T T1
10 20 30 40 50 60 70 80 90 100110120130

7

6 8
37165

10

16
i 2
2
ii 5
64
. X

2
i p=(x+3)

<

Sofia is correct. Learner’s own explanation.
For example: When you square the positive
and negative of the same number you get
the same answer, e.g. 22=(—2)’=4 and
52=(-5)*=25.

Zara is incorrect. Learner’s own explanation.
For example: When you add 1 to the positive
and negative of the same number you get
different answers, so when you square these
answers, your final answers will be different,
eg (2+1)2=3=9and (-2+1)>’=(-1)’=1.

1y a i y=x
=X
y=(erl) i x=tify

-2 iii Learner’s own check.

i y=x

i x=3y

iii Learner’s own check.
i y=(x)

i x== g

iii  Learner’s own check.
i y=x*-10

i x=3y+10

iii  Learner’s own check.

o3

=g

i x=td4fy

iii  Learner’s own check.

x3

i x=32y

iii  Learner’s own check.
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10 a, bLearner’s own answers for grouping the

functions: For example:

e One step functions: B, F, G, L
Two step functions: A, C, D, E, H, I, J,
Contains a power: A, C, D, F, H, J
Contains a root: B, E, I, K
Contains no powers or roots: G, L
Contains the number 4: A, D, E, L
Contains the number 9: G, H, I, K
Contains the number 2: C, J
Contains no numbers: B, F
Contains fractions: C, D, E, 1
Contains no fractions: A, B, F, G, H, J,
K, L

Sofia and Zara are both correct. The table of

values works for both equations.

This is because

x=tJay =+JaxJy =+2x [y =+2[y

-3

1
4
S

=270

2

Learner’s own explanation. For example:
Start by working out the missing
number in the function machine using
the first pair of values in the table.

3
1 11 5
—| X?=1-, —x?7=-, 7=
4 8 4

§x8=10, so the
2 4

missing number in the function machine is 10.

Marcus is incorrect. Learner’s own
explanations. For example:

His conjecture is correct for the first
function y =(x —5)* When you work out
x — 5, if the answer is positive or negative,
once you have raised it to the power of 4,

the answer is always positive. For example,
3*+=(-3)*=81.

His conjecture is incorrect for the second
function y = 5 — x°. If x’ is greater than 5, the
y-value will be negative. For example: when
x=2,y=5-25=5-32=-27.
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Exercise 10.1

1

20+ 15x4=3$80

y=15w+20

20kg

a+b=36

b=3a

24

i 4s+6]/=40 i 2
84 minutes t=2g-20

36 minutes

a 85 b
c 15 (with two pentagons)

5p+6h=100

a, b Learner’s own answers.

y=10+ x because all the other functions are
equivalent.

a r+b=18 b
¢ 15red and 3 blue

r+4b=27

Exercise 10.2

4
32

at (0, 12)
5x5+12=37, but 5x10+12=62

-10 10 [ 20 | 30
8 1214116

Ol 5110
20115 | 10

at (0, 20) and (20, 0)

o1112]13]|4
1086412

Learner’s own graph; A straight line
through (0, 10) and (5, 0).

3.5




Learner’s own graph; A straight line
through (0, 4) and (12, 0).

at (4.5,2.5)

a o|e]2]s
9 o6 |15

Learner’s own graph; A straight line
through (0, 9) and (6, 0).

at (0, 9) and (6, 0)

@ -3|-2| -1] o] 1

6 1] -2(-3|-2
Learner’s own graph; A parabola with the
bottom at (0, —3).

52-3=22
Yes; (—=9)>-3=78

a 3] -2
10] 5

\
\
\\
\
\

Itison y=x>—1.

. 0 f12]4]s
9 O 6 | 3
Learner’s own graph; A straight line

through (0, 9) and (12, 0).

Learner’s own graph; A straight line
through (0, 6) and (8, 0).

Learner’s own graph; A straight line
through (0, 3) and (4, 0).
6X5+5x6=60

at (0, 12) and (10, 0)

Learner’s own graph; A straight line
through (0, 12) and (10, 0).
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Learner’s own graph; A straight line
through (0, 7) and (14, 0).

Learner’s own graph; A straight line
through (0, 12) and (4, 0).

2.0
Aisy=x%Bisy=x>—4

i 49 i 45
Sand -5

Exercise 10.3

1

gradient 10 and y-intercept 20
gradient —20 and y-intercept 10
gradient 0.5 and y-intercept —2.5
gradient % and y-intercept %
gradient 0 and y-intercept 12
gradient —30 and y-intercept —45

1 b -1 c -2
2 3

y=15-x
gradient —1 and y-intercept 15
(15,0)
1
=4
y 3 X

gradient —% and y-intercept 4

0O [12] 6 3

4 0| 2 3
Learner’s own graph; A straight line
through (0, 4) and (12, 0).

Learner’s own checks.

4x2.5=10and 20—-10=10

1 1
=_x-2-

7y 2 X

c gradient % and y-intercept — 25

a c—% b C2

A and iv, B and ii, C and iii, D and i

a gradient —0.2 and y-intercept 2

b gradient —2.5 and y-intercept 5
gradient —1 and y-intercept 0.4
4X0=2x(=6)+8=0+12+8=20
4X5-2x4+8=20—-8+8=20
y=0.5x+3
gradient 0.5 and y-intercept 3




> CAMBRIDGE LOWER SECONDARY MATHEMATICS 9: TEACHER’S RESOURCE

Exercise 10.4

1

400 m

gradient =8§; the speed is 8 m/s
y=28t

560m

15 dollars

6 dollars/metre

d=06x

51 dollars

5 metres

i 14 dinars ii 7 dinars
0.35 c y=0.35x

32.55 dinars e 2000 dollars

Ol 510
—0.6; the temperature decreases at a rate
of 0.6 °C/hour
y=20-0.6¢
12.8°C
i 15000
ii 23000
iii 27000
400/year or 0.4 thousand/year

p=0.41+15

Learner’s own graph; A line from the
origin through (25, 42).

about 30 dollars

The gradient is 42 +25=1.68, so the
equation is d=1.68/.

30.24 is the exact value
100.8 dollars
40 litres

He is not correct. Priya’s speed is 50 km/h and
Mei’s is 60 km/h.

a

b

Learner’s own graph; A straight line from
(0, 12) through (20, 40).

33 litres
1.4 litres/second
y=14x+12
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Learner’s own graph; A line from the
origin through (50, 875).

y=17.5x

You can exchange | Franc for 17.5 Rand.
2275 Rand

Learner’s own graph; A straight line from
(0, 300) to (120, 0).

75m

2.5m/s

y =300 — 2.5x (learners could use other
letters).

Exercise 11.1

1 a

b

Flour: 2 parts=250g,

I part=250+2=125¢
Butter: 1 part=125g
Total=250+125=375¢

Peach juice: 3 parts=450mL,

I part=450+3=150mL
Pineapple juice: 4 parts=4Xx150=600mL
Total =450+ 600=1050mL

Tina: 5 parts=$65 — 1 part=65+5=§13
Kim: 2 parts=2x13=826
Total they share=65+26=$91

a

Benji: 2 parts =$24, 1 part=24+2=§12
Abdul: 1 part=$12

Caen: 3 parts=3x12=§36
Total=12+24+36=872

21 b 35

180g b 480¢g

6, 15,24 b 45

Instead of using $40=5 parts (for travel)
he has used $40=4 parts (for food).

He has also added up the total number of
parts incorrectly. The total is 16 not 15.

5 parts=$40, so 1 part=40+5=$8
Total number of parts=4+7+5=16
Total spent=16x8=§128

650mL




> CAMBRIDGE LOWER SECONDARY MATHEMATICS 9: TEACHER’S RESOURCE

10 a $135
b Zosia gets $60, Abie gets $75

11 12:16 — divide both numbers by 4 — 3:4
Horse- 41 20 20+4=5
9:12 — divide both numbers by 3 — 3:4 riding : so5

12 550mL vanilla ice cream, 2200 mL grape juice, Sailing 5-1 15 15+5=3
2750mL ginger ale. Learner’s own method. so 3

For example: Rock- 81 32 32+8=4
Grape juice: 2250 +4=562.5mL per part, climbing ’ so 4

Ginger ale: 2750+ 5=550mL per part. 28+-10=2.8

Canoeing | 10:1 28
Use 550mL per part as smallest amount. so 3

Ice cream: 1 X 550mL =550mL, Total number of staff =5+3+4+3=15
Grape juice: 4 X 550mL =2200mL,
Ginger ale: 5% 550mL =2750mL Exercise 11.2

13 0.03 and 0.025 or 0.036 and 0.03 1 a i 80 i 120

14 22.5cm b  direct proportion
15 a 90°,35°and 55° 0r 90°, 70° and 20° i $4.40

b  Two solutions. Learner’s own explanation. i $8.80
For example: The 20° difference could be
between the right angle and one of the
other angles, or it could be between the less time b more time

two other angles (not the right angle). i 5 2 people=6 days 5
= X
35°:55°:90° — 7:11:18 or <1 person=12days>
20°:70°:90° — 2:7:9
2 2 people =6 days D )
4 people =3 days

direct proportion

inverse proportion

less than 60 seconds

Horse- 41 22 22+4=505 b more than 60 seconds
riding ’ so 6 i
Sailing 5:1 17 10725=3‘4 2 x speed =30 seconds

i n
Rock- . 30+8=3.75 =2
climbing 8:1 30 so 4 <‘

%2 ¢ hormal speed =60 seconds D )

1 d =60 d
ormal spee seconds D %3

% speed =120 seconds

26+10=2.6 inverse proportion

so 3 —
ot < 4 people=7 hours > 2
2 people =14 hours

Canoeing | 10:1 26

Total number of staff =6+4+4+3=17

two children from horse riding to rock
climbing and move two children from
sailing to canoeing. New table is: < 4 people=7 hours >

X —_

28 people=1 hour

Learner’s own answer. For example: Move 5 < 4 people =7 hours > 5
X =

8 people =3.5 hours
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100g

225¢g
400mL

i 3hours
ii 12 hours

iii 4 hours
60km/h

240600

1 hour 20 minutes
4 days

Zara is incorrect. It will take the same amount
of time as 20 minutes is the time the journey
takes. It doesn’t matter how many people are
on the train.

A=14,B=15,C=49,D=1.5
a 169cm b 165cm
2 houses

12 people

15 days

20

30
60
60

b xXy=180, yes
c iandiii
Number of days it takes sheep to
eat a bag of feed

W W A
S Wn O
um

—_—— N DN
SUNOWLnO W

Number of days

10 20 30 40 50 60 70
Number of sheep

o

i No, the points do not form a straight
line.

iv. Answer between 25 and 26 days
(accurate answer is 25.7 to 1 d.p.)

Exercise 12.1

1 a

0.4 0.9

b
0.01 b 0.98
0.5 d 0095
0.89 f 0381

Tis3,6,90r 12 and Fis 5 or 10 and these

have no common element.

i Q . 2 eos H
36 3 36

13 .12 . 22

i i = i =
25 25 25
15 is a multiple of both 3 and 5, so the
events are not mutually exclusive. Adding
the probabilities will not give the correct

answer.
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