Unit 2

Getting started

1 a 2n b n+s

2 12

3 a Te+7d b 2xp+8y:

4 a3 4x+12 b 12-18y

5 a n=3 b m=9
c p=9 d r=6

6 x23

Exercise 2.1

1 Inthe gxpression 4v+9, visa yagable. 4x
and 9 are lerms of the expression. 4 is the
cocflicient of x. 9 is a constant. The expression
is not equal to anything so cannot be solved.

2. a8 7 x=2 i x+2

Wi = iv 2x
2

b i 10 i 4

i 6 iv 24

10

1 a penmeteris a+12hem

g
+
=t
I=
+
w

a i T
iii 2n-13 iv ﬁ)'—’

b i .12 i 10
i 37 iv -5

aand v, band i,

candyv, d and i,

cand v,  fandii

vi: subtract » from 4, then muluply by 5

learners’ answers including Sofia 1s correct

X x+l

a ?4-] b —)-—

e xd d =1
3 3

Learners' answers including they are all
correct. The usual convention is to write the
expression without # multiplication sign
(i.e. like Zara and Arun, not like Sofia).

a Equivalent lo::im: AE.FandH
Equivalent lo‘T'm'c: C.DandI
Equivalent to ’:3 arc: Band J

-3
b G.‘+x
a cormrect

incorrect, should be 5—3;'- or 5—§y

x 1
a i 5+80l’3.\’+8
s X 4. 30 19
ii 7] l-or‘x 12
pas dx 4
— +2)
iii 7 sor7 St
v 20-2or20-3x
9 9
b i one-sixthof xadd 2

i five-sevenths of x subtract 4

iii cight subtract two-thirds of x

iv  three add seven-cighths of x

area is 3abem®

b perimeter islak%-%dcm area is%edcm’

12 4v+9

13

a ¢+3s b 3c+4g+6s



14 a a+§ b 24X
c 3a+§+-"5£
155 6{443) b 246
c 5(%-&2) d 6(%—"-&5)
Exercise 2.2
) N VR b -2
c -I8 d -5
e 3 £ =7
2 a -2 b 4
c 23 d =7
e -3 f 2
3 a 2 b -I5
c 45 d -I5
e 16 b 3
g 54 h 3
i 44 i 8
4 -3x-3=9 not -9
b 1 c 9
5 a She must work out {(=2)" first before
multiplying by 5.
b -40 c -5
6 a | months=yearsx|2
i om=12y
b m=9%
7 a | cost=6+kilometresx2
i c=6+2%
b ¢=76
8 a v=125
b v=158
c =200
9 a F=12
=54
c F=-32

10

1
12

13

14

15

16

17

[

145cm
132.5em
160cm
Omor57m

b
d
f
b

157.5cm
175cm
120cm
39.7m

Prism A ¥'=360cm’, Prism B I'=378cm’.
No, Xavier is wrong. Prism B has the larger
volume by I8cm’.

[ 4

c

learners’ answers
learners’ answers

i p=9

Exercise 2.3

1

3x+12
27¢ -36
4x+24
2a+16
4p+byg
42xy-14z
Xr+3x
3p+dap
Vv 8y

s R P SN

—

8y -16

7z-14

18 -24¢
54:-18s

10x +5y +20

=2y

6q° -15¢
2wz-=
' +5n
a—3ab
3gh+ 78"
3cd —5de




leamers” answers Exercise 2.4

Bochu.m n_ndAmnm‘oormc(but . 1 a 3{x+5) b 5(2y-3)
convention is that we write the letters in
alphabetical order like Zara. c 7(2-4x) d 3{4-3y)
a learners' answers 2 a xdx+3) b 6yix+2)
b learncrs’ unswers c Tul-y) d 3x(7-4y)
c i 254+ 6xy i 15)7+ 18y 3  peer discussion, e.g.

i 24b° — Bub v 417+ 2fe- 6f Arun has fully factorised 6x+18 to gei

6{x+3),

16x + 12x:ALE 1
7 Marcus has only partially factorised 6x+18 to
305+ 200:B.D. G get 3{2.\’+6).

| - A
Ax'+ I8t CEH Marcus has used a common factor, but Arun

3 x(2r+35)-3x(2x+4)=2¢"+ Sx—6x —12x has used the highest common factor.

b x(2x+5)-3x2x-4)=2x"+5x—6x7 +12x 4 3 2Ax+2) b 22b-3)
C @O+®)+0(k +9)=80 + 85 +Ox + 0@ c© 2(4+5y) -29-10m)
O+ H)+ O — )=S0 +SH+O%-0¢ 5 a 36+7p) b 3y-6)
N0+ F)-O(x+4)=R0+S2 -0O%-06¢ c 3(3+5m) d ¥4-9x)

O 4 )= O(* - #)= DO 4 EE -Ox + O
N 3 6 a 5(2:=+1) b 42a-1)
a 2x'+Ix b 62+ 6z
2 . —_d-
c w+2u d 2w 420wy c  T(2+3x) d 6(3-42)
7 a peer discussion; Sofia 1s correct.
a QI:the+2! should be—21
Q2: up to ae+ 3be is correct, but this $iv Y
cannot be simplified as they are not i 3p
like terms e
Q3: the 9x° should be 35 %
b Q1219 8 Aandm, Bandi Candiv. Dandn
9 A3x+1 b 6y(y-2
Q2: ae+3be B Tned ny=2)
1+3h d 3n(4-5
Q3:3x + 2" + 14y . 3623) . -
e 92y-x) f Hd4y+3x)
Activity 2.3 g 4p2x-1) h 523+2p)
Correct expansions ure. 10 a 2Ax+3y+4) b 4y-2+x)
3
Tix: 4% c 3CGxp+4y-5) d x(Sx+2+y)
2 2 dy
Ty +43y + 4y e p(9-y-x) f 3p(y=3+2x)
3 2 b
L Aol ot 11 5(2x+6)+2(3x5)= 105430+ 6x—10
1
ISk" 64 +18 =16x+20
3’ —4n* -20n =4(4x+3)

30m




12 Correct expansion is: learners” answers

6(3y+2)-4(y-2)=18y+12-4y+8 Example: Substitute the value for v into the
=14p+20 expression for each side length of the triangles
=2Tv+10) and the answers should be equal.

Marcus has used —8 instead of +8 in the first a y=Tcm and side lengths=16cm
i ol thie expaneion’ i thix b y=4cm and side lengths=27¢m
+2)—8(y=2)=18v+12 -4y —
6(3r+2)-4(y-2)=18y +12-dy -3 ¢ y=12cm and side lengths=36cm
=l4r+4
=2(7y+2) a x=f y=7 b x=9,y=5
x=T7.y=4 d x=32y=3
13 A length=a+9 B length=4d-5¢ & X=LY x=31, ¥
To check answers. substitute values of x and y
Exercise 2.5 into expressions for side lengths.

3x+8=23, x=35
X
:—8:5. x=52

Sx—4=2x4+20.x=8§

equation expression

formula expression

x=7 x=9

v=44 y=8 2(x+5)=5x-14.x=8
X_3-15 6n+2n+5+n—-5=180 or9n =180
——3=

n=20

n=120°, 2n+5=45°, n—5=15°

—6=2x+
18x2 4x—-6=2x+18
36 x=12

4x—6and 2x+ I8 both equal 42°,
3rd angle=96*

x=2 b x=3
y=12 d =30
a=—4 b ¢=335

x
3-3+3_IS+3

x=11x3
x=33
%4-9:30 d=5

I
7-18—4._\ 88
y+14=-20,y=-17

Table shows all possible values for y.

x
$+9-9=30-9

==121

c=21x4
=84

leamers’ answers

Example: It doesn't matter as you will get
the same answer, but it 1s easier to have the
greater number of *v's on the left hand side of

b x=Il4em




Exercise 2.6

x 1s greater than 6 and less than 11
x is greater than or equal to 12 and less peer discussion. including Arun s correct.
than or equal to I8 Convention 1s that we wonld write 2 < y <9
x is greater than 0 and less than or equal rather than 9> y > 2.

1020 a T b F . d F

;:ﬂif‘_',‘m"‘q""“"—g”d a i 8=m<15 i T<m=10

i —10,-9,-8,-7.-6

i < <
Isy<17 b I5<y<25 et

<y Es d 9=yp=-3 No - if you show these inequalitics on a
: " number line they are two separate sections
. . that cannot be combined.
T . (2 P s e P o
345678 5678910 smallest integer is 3 not 2: m could be 3, 4.
5, 6. 7 (but not 2)
™ A i 6 9 i 6,789

L] I L )
=433l 2 Bi—6 8B -3 @ -6-5-4-3

12<x<16 b l<x=5 8 T < -

-3=x<l d 2=x=38 b answers arranged into rows

Sofia: x>5,2xx>2x52x>10 Smallest  Largest List of
Zam:x>35x-2>5-2,x-2>3 Incquality integer integer integers

learners’ answers n .
Examples: 3x > 15, 4x > 20, 10x > 50, 13=x=4 -

x=3>2 x-5>0,x+5>10 = e
learners’ answers ‘”§x<§;9' -I 7

Example: It 1s not possible to say as there

is an infinite number of possibilities. l 3<xs61 - :

x> 8 is equivalent to 3x > 24
x < 3is equivalent to Sx < |5

Bl -
y = 7isequivalent to y+3 3= 10 —45<x :
y=2isequivalent to y—4 = -2 <1l :

22sx<39

-501 <y
=0

he has mterpreted *= as ‘greater than' and
< as "less than or equal 10",

i smallest integeris 12
largest integer is 17 Check your progress
x could be 12, 13, 14, 15, 16, 17

Ryan has misunderstood the symbols: ‘

t. 25
2

2 a K=8
c m=735
a x4+ 3y b 35y - 20wy
a 3(2x+3) b 2uy-6)
x=5y=12

0,1.2,3,4,5 S5<x=20




Workbook:

Exercise 2.1

1

Aandii, Band vi. C and v, D and i, E and iv.
Fandi

3 books:3x2=6

5 books: 5x2=10
8 books: 8x2=16
x books: xx2=2x
v books: yx2=2y

b books: hx2=2h

c

4 sweets: 4=2=2
10 sweets: 10+2 =5
12 sweets:12+2=6

X
xsweets: x+2 ==

Aandy, Band i, Cand vi. D and ii, E and iv,
F and iii

b

Tn+4 b

n+4d d =
s

Equivalent to :’B: are: A E F.G. J

Equivalent to 7 are: D, 1
8

Equivalent to x+ % are: C.H

x=7

The answer 1o a 18 incorrect. It should be §+7

The answer to b is correct

g 1
i X+Sorex+5 i X_zorix-2
4 4 5

5

1
i 1+2orl+—x v H-Yorll->x
2 2 6 6

i half of xsubtract 9

il two-thirds of x add 10

iii 25 subtract two-ninths of x
iv 12 add seven-tenths of x

perimeter = 16w + 21 + 6em
area =8viv + 24wem”

: 3
perimeter =18x + 3yem




Sp+ 342
1
S3p+—orS3p+ -
P4 orSIptr
S:ors.lr
S

i A 3

S—+-or$3r+-l
4 s 4

b 4(-‘.’+s]
3

3y
d 4(T+3)

L

8[:.'4- 3]
c 8(37’+ 4)
Exercise 2.2

1 Aandiii, Bandvi, Cand i, Dandii, E and iv,
Fandv

a 7
13
8

i
k I

number of seconds =
60 x number of minutes

i S=60M
b 1800 seconds
d=70

a  She has added 6 and 12 instead of
multiplying.

b V=24
10 4=24

11 Neither, their volumes are the same. Pyramid
A: V=3cm’, pyramid B: F=32cm’

12 a Ba=yp+8 S Bx-f

c Ax=yp-w d Cx=ry

4
e C_\'zl_
1

x =5 has a value of =9. All the others have a
value of 9.

a x= b x=4

c d x=0
15 a b pt?

3
16 a b s=100
Exercise 2.3

1 a 4xI8

6% 58=6x(50+8)

6% 58=300+48=348
6% 58=6x(60~2)

3x+5)=3x+15

X

Ax+9)=2x+18




[

9

No, 4¢~-28 s not the same as 28 < 4a

S5(r=1)

S(p=1)=35y~5
Ay-8)

B
]

Ar=8)=4y-32
3(2x+1)

:

3(2x4+1)=6x+3
S(4x+9)

5(4x+9)=20x+45

23y=7)

by | 14 |
23y=T)=6y~14
5(8y~5)

5(8y—-35)=40y~25

6a+36 b Sh+35
Te=56 d 6d-54
404 Se f 49477
36-6g h 35-5i
56i+63 b 48+42
30k~ 35 d S6-63/
S4a+48m f 35h+30n

49¢ - 56x h  S4px+438y

10

1
12

13

14

15

a lda+114 b 38h492

c 70c+128 d 48d+7

e -20e-33 f108/+33g

a a+a b H-5b

¢ 3+6e d 4¢°4+9

e 3if+7ix f 3aj-77°

g9 3k*-6kx h  3m* +9mx

i 97 -3rx-9 | 6a+da +2ab

k  <3xz-3xy-3x
Equivalent to 40y + 48y are: A, C.E. H
Equivalent to 20y +24)” are: B, D, F, G

a Sx+dem’ b 6y -4ycem’

a 2°+7a b 5K +8
c 8 +10c d 2d°-d
e 9e-¢ f 39/ -27/°

a QI The expansion 3a+ 15=9a~15
is correct, but he has not collected like
terms correctly.

Q2. The expansion 4pg + pr+ 2gr = 4pg
is correct. but he has not collected like
terms correctly.

Q3. The expansion 5b° + 1 Sab + 4a° + 6ab
is correct, but he has not collected like
terms correctly.

b QL ~6a, Q2 pr+2gr,
Q3. 44" +5b% 4 2lab

Area =3x(3x+4)+2x(2x-1)
=9x% +12x+4x" = 2x
=132% +10x

4(3x+7)=12x+ 28

3x(2x-1)=6x" -3x
6(5x=3)=30x~ 18
5x(9-x)=45x -5+

22x +4)+3(4x~8)=16x~16

xldx+1)-2x(x-5) =23 +11x

& O I;Se

- 0




i @ 9 a m(Tm+1) b Sala~-3)

c 1t+9) d 42 -h)

x4+6)=2x+12 e 3y(l+4y) f a3-4y

b g Be(2e+1) h  3(5e+2i)
10 a Mad=T7c=T7c2d~1)
3(x+5)=3x+15 b 12a+8ab=4a(3+25)

2 g+ I5gh=23g(7+ 5h)
30w =15tw=15w(2~1)

n
a n

1 Qutdh+8=Aa+2h+4)

Shb=2543j=5(b=3+))

o
H
)
[

¢ 12+ 16u=20=431m+4u~35)
A(y-T)=4y-28
d 3 +deref =e(Berd+ f)
2 a 2x+12=2(x+6) X
e Thk-k—ak=k(7~k=~a)
b 3x+15=3(x+3) 5
f  6n =9n+3mn=3n(2n-3+m)
¢ Sy=15=5(-3)
12 a Topleft 4x(6+8x) :
d 4y-28=4(y-7) Top right: 2(12x +16x7)
3 a 2x+8=20x+4) b 3x+9=3(x+3) Bottom left: x(24 4 32x)
¢ Sy=25=5(y-5) d Ty-14=T(y-2) Bottom right: 8x(3 +4x)
4 a 32x+1)=6x+3 b Bottom right: 8x(3 +4x)
b 4(3x+1)=12x+4 R Jxad » el
¢ 25y=-D=l0y=2 14 Correct solution:
: ! 5(3x=2)=5(2+x)=15x=10~10-5x
ree [)=24 =~
d 6(4y=1)=24p-6 = 10x-20
5 a 6x+3=3(2x+1) =10(x~2)
b 12x+4=40Qx+1) She has made a mistake on the first line of the
¢ 10y=2=25v-1) expansion. Her last term is+ 5x and it should
be = Sx.
d 24y-6=6(4y~1)
s She has done:
& 8 Ax¥ST22x43) 5(3x =2)=5(2+x) = 15x~10-10+5x
b 6x=15=3(2x-5) =20x~20
€ 35y+10=5(Ty+2) =20(x~1)
d 28y-63=7(4y~9) 15 2a(3a+4)-4a” +4)+6ala~8) = 8(a" ~5a~2)
7 a 35(z+3) b 207 16 a length=26~-5
c 4(5x+1) d 33w-1) b perimeter =166~ 10
2(3v+4) f 72a-3)
g 6(2-h) h  7Q2+3d)




Exercise 2.5

1 a expression b formula

€ expression d equation

x=8,y=20

I-2=9
Z-242=9+2
3

I=11

x=11x3
x=33




I.8=16
4

X
-:-8+8-l6+8

Z=24

4

x=24x4

x=96
a=8cm
c=6cm
x=3cm
x=3cm
c=2cm, d=50cm
e=Tcem, f=50cm
i=5cm, j=4cm
2-9=5 x=28
2
4x=1=3x+6, x=T
& x=2)=16{x~5), x=8
4(2v+7)=520r 8y+28=52
¥=3
402v+ 7)=4(2x 3+ 7)=52

=104

B

8

c

Exercise 2.6

True b False
True d False

Aandiii. Band i, Cand iv. Dand i

8=x<12 b 1<y<?

D=m=3 d O<n=5s

x is greater than 7 and less than or equal
w15

v is greater than 10 and less than 20

[

d

x 18 greater than or equal to 0 and less
than or equal to 5

y is greater than or equal to 50 and less
than 100

Aandiii, Bandiv.Candii. Dand i

O
|
9

1
-2

b 30<x< 34
~15<x=-10 d

25=x=28
-3=x<l
x>4isequivalent to 2v>§
x<9isequivalent to Tx <63
y=1isequivalent to y+9=10
r=l1isequivalent to y~5=-4
smallest integer is =2 and not =3
largest integer is 2 not 3
xcouldbe =2, -1,0,1,2
i .33 i 37
fil 33.34.35.36.37
t 25 il
il 25,.26,27
i 40
40.41.42.43
-12 i
=12, =11, -10, -9
b T g F
smallest integer is 6 not 5
largest integer is 8 not 9
ncouldbe6, 7,8
Ai7ii100i7.8.9.10
Bi=7ii-4iii-7,-6. -5, -4




_ 615'-9:5&@5

~05<x=
49
785
14 a
B LG B B LI BN B
12
b &———0
10 1 12 13 14
15a 225=y=2575 b 0.75<y<325
16a i 12<y<18 i I8>y>12
b i 0=y=4 ii 4=y=0
c i T<x=25 i 25=x>7
d i 10=x<38 i 38>x=10



