Next generation teaching and learning

Like terms

Terms containing exactly the same pronumeral or o group of pronumerals are called §ke forms.
Mote that if the pronumerals are multiplied together, order is not important. Por example, map and spm are Llike temms,
although m. m and p are written in a different order in the two terms.

Select the like terms from the following list:

ab, 3, Sba, 5a, Sabe, 5,%@-.

2

Like terms must contain exactly the same pronumeral(s). The first, third and last ab, Sha and = ab
terms all contain pronumerals @ and & and so0 are considered to be like terms. 3

Try these

Salect the like terms from each of the following lists.
1 ab b, 2ar, Yea, 4B Like terms:
2 b,’.‘vb,ib,dub,ﬁa Like terms:
3 mp. 2m. 3p. dmpn. p Like terms:
4 Sabc, 3be, dob, Yac, Zacd Like terms:
5 %;_‘p,d},:mﬂ;,d Like terms:
& 9gh, Yhe. 31hg, 2.5k Like terms:
7 Qam, ¥m. %, Yamn, 9, Dmna Like terms:
8 Sed, Se, 17e, 54, 5 Like terms:
9 3yz, 12zv, 4z, 10y, 7y Like terms:

L %m 2st, 9, '?rr,%r Like terms:
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Next generation teaching and learning

Collecting like terms

Terms that contain exactly the same pronumeral(s) are called like fomms. Like terms can be collecisd by adding (or subtracting)
their coefficients. (A coefficient is a number in front of the term. Mote that if there is no number, then the coefficient is 1.)

Simplify each of the following expressions.
a x4+ 3y —2r— Sy b Ir+é+dx-1
THINE WRITE
a 1 Write the expression. a x+3y—1x— 5y
2 Collect the terms containing x by adding their coefficients =—x+3y— 5y
(that is. | —2=—1).
3 Caollect the terms containing v by adding their coefficients =-—x-1y
(that is, 3 —5=-2).
b 1 Write the expression. b 3xr+644x—1
2 Caollect the terms containing x by adding their coefficients =Tx+6-1
(that is. 3+ 4="T.
3 Simplify further by subtracting 1 from &. =Tx+5
Try these
Simplify each of the following expressions.
1 Sx4Tx= . 2 Nx-Tx= .
3 Ax+3p+8x= +3y 4 Gx—2p—x—w=___________ —2y-¥
5 x-Sy +Ix4dy= e, b x+dx— 3=
A S B R 8 18— B8 -Tr+ 3= e,
9 x4 12—x=_ . W 2x4+54+3x-2= .
N Tx+8-2x+7=____________________ B -2 46-x-5=________
B -la+b6ab+da-3ab=_____________________ M 3@+Sab-ab-d4=
B 73+ fay— B = e
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Next generation teaching and learning

Finding the highest common factor (HCF)

Factors that are the same for two or more numbers are called commeon faciors. The largest of the common factors is called the
Hhighest commeon factor, or HCE

Find the highest common facior for the numbers 12 and 20,
1 List all factors of 12. 1.2,3. 4,6, 12
2 List all factors of 20. 1.2,4,5 10,20
3 Select the numbers that appear on both lists (that is, the common factors). Common factors: 1, 2, 4
4 Stabe the largest of the common factors. HCF=4
Try these
Find the highest common factor fior the following pairs of numbers.
1 d4andé6 2 12and 16
Factors of 4: 1, 2.4 Factorsof 12: ...
Factors of 6: 1.2, . Factors of 16: ...
Common factors: . Common fachors: ..
HCF: e HCF: .
3 9and 27 4 10and 18
Factorsof 9 _________ .. Factors of 10: ...
Factors of 27: ... Factors of 18: .. ...
Commoon factors: ... Common factors: ...
HCFE e HCF: .
5 dand 12 & 8 and 20
Factorsof d: _________ ... Factors of 8 ..
Factorsof 12: ... Factors of 20: ...
Common factors: ... Commion factors: .
HCFE e HCFE e
7 15and 18 8 16 and 24
Factors of 15 ... Factors of 16: ...
Factors of 18: ... Factorsof 24: ...
Commoon factors: ... Common facbors: ...
HCF: .. HCF

{continued)
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Next generation teaching and learning

Addition and subtraction of fractions

Tz add or subtract fractions, follow thess steps.

Step | Convert (if necessary) to equivalent fractions with a common denominator.

Step 2 Add (subtract) numerators together and leawe the denominabors unchanged.

Step 3 Simplify (if necessary): if the result is an improper fraction, convert it to o mixed numbsr.

WORKED EXAMPLE

Calculate each of the following.
17 g1
—_t - —_—

“ 5 8 b & &

THINE WRITE

@ 1 The lowest common denominator (LCD) of 5 and 8 is 40, To convert fractions ‘:|3+1=3}=:E+1}=:E
to the denominator of 40, multiply the numerator and denominator of the first 8 3 8 8 5
fraction by & and of the second fraction by 5. 16 35

T 40 40
2 Add numerators { 16 and 35) together and leave the denominator unchanged. =%
3 Convert an improper fraction to a mixed mumber. =1%

b 1 TheLCD of & and 6 is 24. To convert fractions to the denominator of 24, p3_1_Jx3 1xd
multiply the numerator and denominator of the first fraction by 3 and of the 8 6 Bx3 dwxd
sacond fraction by 4.

154
T4 M4
2 Subtract the numerators (15— 4) and leave the denominator unchanged. =%
Try these
Calculate each of the following.
I 3 2.7 3 5§
1 == 2 == e Py
g 3 B 4 8
! —3:{:+Tx— —EI~,~»1—+5
= ETTRE L T3TLTR T3 B
= — — ——_|.S
{contined)
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Next generation teaching and learning

SKILLSHEET
Multiplication of fractions
T ol tiply fractions, follow these steps.
Step | Convert all mixed numbers into improper fractions.
Step 2 Simplify as much as possible.
Step 3 Multiply the numerators and multiply the denominators.
Step 4 If the answer is an improper fraction, comvert it to 8 mixed momber.

Perform the following multiplications.
3 1 3 &
0 == b 1= =
5% 1373
THINE WRITE
a 1 Write the multiplication problem. u%xé
. : AU
2 Croes-cancel 3 and 6 by dividing each by 3 (that is. 3+3=1:6 +3=2) =?x
2
1 1
=¥ —
5 2
1
3 Multiply the numerators and multiply the denominators, =10
. R ERL
b 1 Write the multiplication problem. blIx?

2 Convert the mixed number into an improper fraction. =1::<E
47
jl. ;!ﬂ

3 Cross-cancel 7 and 7 by dividing each by 7 (that is. 7 + 7= 1). =4 LT

Mext cross-cancel 6 and 4 by dividing each by 2 AL
(that is.4 +2=2: 6+ 2= 3}
l::{E'
=271
3

4  Multiply the numerators and multiply the denominators. =E

5 Convert an improper fraction into a mixed number., =1i
2

{continued)
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Next generation teaching and learning

Division of fractions
To divide fractions, follow these steps.
Step | Convert mixed mumbers to improper fractions.

Step 2 Tum the second fraction upside down; replace the + sign with = and perfiorm multiplication {multiply and tip}.
Step 3 If the result is an improper fraction. convert it to a mixed mimber.

WORKED EXAMPLE

Calculate each of the following.
a E-.-l b 11-;-1

4

@ 1 Turn the second fraction upside down and eplace the + sign with =

|

i
Lid | =

!

x
= | L

L= RN

2 Multiply the numerators and multiply the denominators.

o0 | v oo | wa

3 Conwert the improper fraction into a mixed number,

I
—
Iw b in ool =

s

i
b | =
I
1.

-2
—

b 1 Convert the mized mumber into an improper fraction frst.

| =

2 Turn the second fraction upside down and replace the + sign with =

=]k pa|e=

3 Croes-cancel 4 and 2 by dividing each by 2{ie. 4+ 2=2; 2+ 2= 1)

Il
b=
™
x
ok

balun pa | a
*
— | —

4 Multiply the numerators and multiply the denominators,

5 Convert the improper fraction into a mixed number.

I
(=]
HII—-

Try these
Calculate each of the following.

{continued)
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Next generation teaching and learning

Order of operations

If an expression contains more than one operation, the calculations must be perfommed in the following order:
| brackets

2 multiplication and division (from left to right)

3 addition and sublradtion (from left to dght).

Find the value of each of the following, using the order of operations rales.

O 12+244x5 b 154i6+41 xT+10
THINE WRITE
a 1 Write the question. al2+2+4=x5
2 There are three operations to be performed: division, addition =6G+4 x5
and multiplication. According to the order of op erations rules, =G+ 20
multiplication and divizsion must be done before the addition. =26

from left to right. So, perform the division first, followed by the
multiplication and finally the additicn.

b 1 Write the question. b 154+6G+41 =7+ 10
2 The calculation in the brackets must be done first, followed by =154+ 10x7+ 10
multiplication and divizion. These are done in order of appearance =154+70+ 10
(that is. from left bo right), 8o in this case multiplication must be =15+4+7
dome before division. Addition is done last. =22
Try these
Find the value of each of the following, using the order of operations mles.
T 23-(15-6)+3 2 AD-Bxd 42
=23-__ +3 =d40—-__ 42
=23-__ =_ 42
3 56-494+7 4 12+(54+9+3
=56—__ =12+ __+__
=__ =+
5 l4-(16-5)+11 6 1B+6xB+Rx3

{eontined)
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Next generation teaching and learning

SKILLSHEET

Writing equivalent algebraic fractions with the

lowest common denominator (LCD)

T comvert algebraic fractions to equivalent fractions with the lowest common denominator (LCDY, follow these steps.
Step | Find the LCD. {If the denominators of the fractions are binomial expressions, the LCD is the product of all different

ECPIEEEIONS. )

Step 2 Towrite the equivalent fraction with the LCD, multiply both the numerator and denominator by the facton(s) that is

lacking in the denominator of that fraction, as comparad to the LCD.

S 2 b = and— ¢ 2% _ amd—T

Sx x X+ 2 X+ 5

a and

a 1 The LCMof 4 and 6 iz 12, =0 LCDy iz 12,

Jx+1
4

2 Tochange to the LCD of 12, the denominator of the first fraction nesds to
b multiplied by 3. S0 to write the eguivalent fraction, multiply both the
numerator and the denominator of the first fraction by 3 and simplify.

3 Tochange to the LCD of 12, the denominator of the second fraction needs
o be multiplied by 2. So b0 write the equivalent fraction, multiply both the
numerator and the denominator of the second fraction by 2 and simplify.

b 1 Consider the two denominators. The lowest common multiple of 5 and 20 is
20, Furthermore, both denominators contain the same pronumeral x. So the
LCDvis 20x.

2 Tochange the first fraction to an equivalent fraction with a denominator of

sacond fraction does not need to be changed, as its denominator is almeady
200,

2 Compared tothe LCD, the dencminator of the first fraction is lacking
thee factor (x + 5). So we nead to multiply both the numerator and the
denominator by (x+ 5.

3 Compared tothe LCD, the denominator of the second fraction is lacking
the factor (x + Z). So we nead to multiply both the numerator and the
denominator by (x+ 2.

‘Write the following fractions as equivalent fractions with the lowest common denominatorn

20, multiply both the numerator and the denominator by 4 and simplify. The

¢ 1 The LCDvin this case is the product of the denominators of the tao fractions.

a LCD=12
3:+1_3x[3:+1]
4 3xd

3@+

12
5;—2_ 2xi5x—2)

i 2u6
B 25x-2)
T
b LCD = 20x
3 4x3
5% 4 x5
1z
T 20w

¢ LCD=i(x+ 2ix+35)
ix 3xix+ 3)
x+2_[:+2]f:+53

7T Wx+ I
x+5_fx+2]fx+5‘,|
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SKILLSHEET {comtinued)

Try these

Write the following fractions as equivalent fractions with the lowest common denominator.

Ix X
1 —and - LCD=24

B 6
3Ix3x X
= and
=8 6

§ —and — LCD=
B 10x
_ = amd T e
Ko A

7 3 and Sx LCD = (x — )(x — 5)
x—1 x—5
_ (x—5y=3 and ® 5x

(r=5ix-1) . b

=_—and —

o **7.d*"2 1cD=.
x+1 x+2
= x “nd ................ x ................

o b A

r+3 2xr—1

2 p _
3 and 5 LCD
e :-:l{x+3r}=m“:1 ................ ®*(2x—5)
S5x3 * 5
5 1
4 —and — LCD=fux
3x B
¥
I mmlx ................
LS S |
6 —ad?d 1LeD-=. :
13x X
I A and = B
................ A - *
6x nd X LoD-=.
x+7 X+
e A and =
................ B -

Il
3]
=



Simplification of algebraic fractions

T simplify & fraction. divide both numerator and denominator by the highest common factor (HCF). Mote that the common

factor could be a pronumeral or an algebraic expression with two (or more) terms.

‘Write each of the following fractions in simplest form.

a Gla+ 1) b Ax dix+2)
¥ xix -3 Six+ 2

@ The highest common factor of 6 and 9 is 3. So divide both numerator and
denominator by 3.

b The highest commion factor of 8 and 12 is 4. Also both the numerator and the
denominator contain x, so divide them both by 4x,

Next generation teaching and learning

i@+ 1) 2a+1)
9 3

b Bx _ 2
12%(x— 3 A(x-3)

€ The highest common factor in this case is (x + 2. Divide both numerator and 4[;+2]=£
denominator by this factor. Six+2 35
Try these
Write each of the following fractions in simplest fiorm.
1 2(ﬂ+1j|=_ g Ab+d) ... 3 qx—-4) ...
4 - 4 .
| 5 -4 2a
2y +3) S4x—T) faf@— 1) ...
7 :{;—3)=: g Bx 15y o
X 0x(x+4) .. Ivy-2) .
ﬂ{ﬂ—l::l:: n E;(:—l)_: 2 Ed.(ﬂ+3_']_:
aa+3) . M3+ 16[@+3) ...
Bm+h . (x+3=-2 5 I:I—J«}I(I-l--i}l::
Mim+D (x—-ix-T) x+djix-1 ...
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