Algebraic Fractions: Starters



Starter 1: Prime Factors & HCF (1 of 3)
1. -u:_//a)l//\/%

Factor tree Simplify v/20.
84
&
42\
@/ 2. -d/(}V9%/,!2*1
7N

Work out 27! and 9%.

3, g/ﬁuLJ!/y/84_¢/ny/,Ju
—fﬁw&/f’uﬁf‘/g/}bé

Complete the factor tree. Write 84 as a product of
prime factors in index form.



Starter 1: Prime Factors & HCF (1 of 3)
1. —J_/C)L—f/\/%

Factor tree Simplify v/20.
84
N VA X5 = 2v/5
: 42

AN
@/ sl 2. -d/(}V 97 sl 27"
(29/ \CD Work out 27! and 9%.

1
iand?)

3, _,/J%LJ!/,/JMM/J‘(J/,&
,ﬂw&/f‘ful4/f£

Complete the factor tree. Write 84 as a product of
prime factors in index form.

84=22x3x7



Starter 1: Prime Factors & HCF (2 of 3)

7
1. J’(A(I/L“iﬁng,ﬁsz;»mo.ao =2°x3x5
< sl .f// 12 o 684 60/iu/
e e S
60 = 2% x 3 x 5. Complete Venn diagram A for 60

and 84, then find the HCF and the LCM of 60 and
84.

Venn diagram A
60 84

2.~ uui/ﬁ/wa‘ju,{;‘/'};aqugg
Jbefé—Zd—g’)w‘C—u/u:Aﬂ/g‘ﬁu;;

0 o
Simplify 31 by dividing by the HCF. Which
numbers in Venn diagram A are not in the HCF?



Starter 1: Prime Factors & HCF (2 of 3)

HFarlsend L
1015 160.60 = 22
Venn diagram A L Al g 84.5160.60 = 2% x 3 x5
60 . oo sl Jo S e o b/84/;l6o/,u/
é -u/(}#.;ww S e
60 = 2% x 3 x 5. Complete Venn diagram A for 60

and 84, then find the HCF and the LCM of 60 and
84.

HCF =12; LCM =22 x3x5x7=420
& e 60
2.~ uui/ﬁ/wa‘juf/uc./f@

e el gf et

0 o
Simplify 31 by dividing by the HCF. Which
numbers in Venn diagram A are not in the HCF?

g: the 5 and the 7, which are not shared



Starter 1: Prime Factors & HCF (3 of 3)
1. -J/CJVC}/ELL/J)’C}‘/JSX/;(E

Simplify X—Q by writing out the xs and cancelling.
X

Venn diagram B
6a%b 9ab?

2. ‘w/J’(Br’/L‘JEd)“AL&QbQA’632b(é&7’)
UL L S 62

9ab?
(Challenge) Complete Venn diagram B for 6a%b

6a’b
9ab2’

and 9ab?. Use it to simplify



Starter 1: Prime Factors & HCF (3 of 3)

9ab?

Simplify X—Q by writing out the xs and cancelling.
e X
%2

cancels from the top and the bottom,
leaving x? = x°~2

Venn diagram B 1. -d/CJV C}/ELL/J)[A‘/JSX /1—2)
6a%b 5

2. ‘w/J’(Bf’/L‘JEd)“LLE)abQA’632b(5ﬁ)
I L L S0t

/
9ab? =
(Challenge) Complete Venn diagram B for 6a%b
2
and 9ab?. Use it to simplify gzbg.

) 6a%b 2a
The HCF is 3ab, so 9252 = 35




Starter 2: Index Laws (1 of 3)
1 -ufdu;;u/JJ!4/%Lg/J’bLJI/;/&/7Q

Write 72 as a product of prime factors in index form.

2. — Sl S VB4 VI8
Simplify v/8 + v/18.

3. —u;/(a)l/ /ys = y? ol xt x X3
Simplify x* x x* and y® + y?%.



Starter 2: Index Laws (1 of 3)
1 -uf‘au;;u/JJ!4/kig/J’bLJl/;/&/72

Write 72 as a product of prime factors in index form.
72 =23 x 32
2 — ol I VE+ VIS
Simplify v/8 + v/18.
2v2+3v2=5V2
3. —u;/(a)l/ /ys < y? ol xt x X3
Simplify x* x x3 and y® + y2.

x7 and y©



Starter 2: Index Laws (2 of 3)

Cube Cuboid

2x

2x 3x

1. -u:”ﬁu: el J/:/x’z/)’ 273

Write 273 and x~2 as fractions.

2. S8x* L 2x®, Lf_u;/()*‘f KJ

Find the volume of the cube. Is it 2x3 or 8x37?

3. -w/()‘”(; KVL_/[

Find the volume of the cuboid.



Starter 2: Index Laws (2 of 3)

1. -u:”ﬁu: el J/:/x’z/)’ 273

Write 273 and x~2 as fractions.
1 1

—and —

x2 8 x2
2x

2x 3x r ‘
2. 98x3 L;é:,Qx"sz_u:/r,lVr;. g_,,f
Find the volume of the cube. Is it 2x* or 8x®?

(2x)? = 23x3 = 8x3

Cube Cuboid

Find the volume of the cuboid.

3x X 2x X x% = 6x*



Starter 2: Index Laws (3 of 3)
1 (6e)} JUJEdU L e sox ke
—d/(o)b«L‘ -

Cube

2x

Cuboid
x2
2x
3x
Square
Area
36x4

The square has area 36x*, so its side length is

2. _d/J‘(_,w a0
1 1

(36x%)2. Simplify this.

_2 1
8§ =" =""-5="3
e

(Extension) Complete the working.
1

s e AL A AL L@

- /.,/}bi u:&//d/na)l/:/g'ﬁ

(Challenge) Divide the volume of the cube by the

o Y o E P P B V. W L



Starter 2: Index Laws (3 of 3)
1 (6e)} JUJEdU L e sox ke
—d/(o)b«L‘ -

Cube Cuboid

3x

2x
Square

Area
2
Tl 36x*

6x2

2x

The square has area 36x*, so its side length is

(36x%)2. Simplify this.

362 x x1Xz = 6x2
2 (e
1 1

gc3 1 __ 1 _ 1 _1
32 (%)2 ‘22 4

(Extension) Complete the working.
1 1

1 - =
_‘22_4

s S e LA AL A

- /,,/}bi u:&//d/na)l/:/g'ﬁ

(Challenge) Divide the volume of the cube by the

o Y o E P P B V. W L



Starter 3: Surds & Single Brackets (1 of 3)
1 _d/(}“‘jt“f;-ffﬂia,g/%mm 18

Factor tree Find the HCF of 18 and 24.
180

/N
10 18
@ @@j ; . 2. _J/r}** 1672 15 163

Work out 16% and 16~ 2.

3. JJ‘#LJ'/:/&*/BO_%/J‘(;;'/,J[&
~u:’ﬁu:&/ﬂfu'4/)ﬁ_,/

Complete the factor tree. Write 180 as a
product of prime factors in index form.



Starter 3: Surds & Single Brackets (1 of 3)

Factor tree
180

@ ®@®9®

1 —u:/r}'h"d'lo S e 624018

Find the HCF of 18 and 24.
6

2. _J/r}** 1677 s/ 163
Work out 16% and 16~ 2.

1
4 and -
and -

3. JJBLJ’)&)/&":/IEBO_d/J‘(;j/,JE
~u:”ﬁu:&/ﬂfu‘4/kﬁ_,/

Complete the factor tree. Write 180 as a
product of prime factors in index form.

180 =22 x32%5



Starter 3: Surds & Single Brackets (2 of 3)

1. — ol VIS0 L/JL""! J1# 5
Factolrsgree Use the prime factors to simplify 1/180.
10/ \18

@Gﬁj nE 2. Ki’/jﬁ,o)b/&u(féé‘_ﬁj’—?zcmuf)()é/g@/
Square ~u,’,/f}b"~bw Kw/,! &/.,/}}’L

The square has area 50 cm?. Find its side length
as a simplified surd, and its perimeter.

? 150 cm?

Rectangle A 3. -/ J‘( AL L Sl vavass)

Complete rectangle A to expand v/2(v/2 + 3).
vi[T ] plce ectangle A 10 expand VEVE



Starter 3: Surds & Single Brackets (2 of 3)

Factor tree

180

/N
10 18

DGR ¢

?

Rectangle A

v2[2]3v2

®

Square

50 cm?

5v2cm

V2 3

1 ol SIS LS Y1 i e

Use the prime factors to simplify 1/180.

V22 x32x5=2x%x3x%x5=6V5

: (’!/jqo;b/&QJééJw_?Qcmm,?/ 1%

I e 6 sl b L

The square has area 50 cm?. Find its side length
as a simplified surd, and its perimeter.

V50 = 5v2cm: 4 x 5v2 = 20v/2cm

. -LL/J‘(AJ?‘“/;LL/&”J{\E(\@JF:&)

Complete rectangle A to expand v/2(v/2 + 3).

2+ 32



Starter 3: Surds & Single Brackets (3 of 3)
1. A_w/J[BJ'f‘VQLLL/,ﬁ"/ﬁxH5

Rectangle B 4
# oL [6x+15
- osl- 3
3 Complete rectangle B to factorise 6x + 15. Then
... 6x+15
simplify 3

2. fujff_6+3m :2+\/ﬁ+l&/ff(gﬁ)
.y o,ué.%,/y/,a%u/yuwf

(Challenge) Sam says + =2+ +/18.
Explain Sam's mistake, then simplify it correctly.




Starter 3: Surds & Single Brackets (3 of 3)

Rectangle B
2x 5

s Cox [ 18]

1. /’;—J'/J[BJ'-LVQLLZ‘—/,%/(W+15

_J“A’L /6)(2; 15

Complete rectangle B to factorise 6x + 15. Then
6x + 15
3

simplify

3(2x +5); 2x+5, not 2x + 15

: JEJK-MB\/E:H\/E‘@MF((&)

e & s L’/’Z‘u’/&-’u’) J
(Challenge) Sam says 6+ \/> =2+ +/18.

Explain Sam's mistake, then simplify it correctly.

Divide both terms by 3: 2+ % =242




Starter 4: Double Brackets (1 of 3)

L SL% L—6—9c 2372 L(

Grid A Is 377 equal to —9, —6 or 17
X 5
X | x2
2 2. ig,\/42,.tf.¢/m«/\/5o— V8

Simplify /50 — /8. Is it /427

3. —J/J/[Af/é:j' LL/@’if(x+ 2)(x + 5)

Complete grid A to expand (x + 2)(x + 5).



Starter 4: Double Brackets (1 of 3)

Grid A

X 5
x| x2 5x
2 2x 10

1Lt 6o i
2
Is 372 equal to —9, —6 or £7?
11
329

2 Seva U - Sl {150 - VB
Simplify /50 — /8. Is it /427

No: 5v2 —2v2 =32

3. —J/J/[Aj/é:}'LL/GJ;!/(X+2)(X+5)
Complete grid A to expand (x + 2)(x + 5).

x2 4+ 7x 410



Starter 4: Double Brackets (2 of 3)
Grid B 1. J‘/(w‘fd/,‘,ub!—gﬂd'éb!—‘f‘fyaffm

x S bl 71 L g -u:’ﬁ b iy L
5 Write 12 as a product of prime factors, then list its
factor pairs. Which pair adds to 77

12

Area = x2 4+ Tx + 12
2. —u‘/J‘(Bf/Kc.jLLL/,%/x2+7x+12

Complete grid B to factorise x? J 7x + 12.

3. J'-a;,x+3gu}z/,!x2+7x+12,§/gﬁ"”u{!
LLA}L«'/XZJ;%(;H 1-‘]/(}1’”‘31,-)‘!
I

A rectangle has area x% 4 7x + 12 and W|dth x+3
2 L 7x+12

Find its length. Use this to simplify
x+3



Starter 4: Double Brackets (2 of 3)
Grid B 1. J‘/’Q‘Uf’ﬁ/kﬁg/‘j"bf,‘ﬁf;/@/m

x .4 S bl 71 L g -u:’ﬁ b iy L
Write 12 as a product of prime factors, then list its
factor pairs. Which pair adds to 77

3 8x |12 22 %3 1x12,2%x6,3x4: 3+4=7

Area = x? + Tx + 12
2. —u‘/J‘(Bf/Kc.jLLL/,%/X2+7x+12

Complete grid B to factorise x? J 7x + 12.

X x2 4x

(x +3)(x +4), in either order
3. J,—LLXJF?)L;U}Z/)’XZ+7X+12~;"/gywvg
. 2 ”
La,ﬁ,u/%jg“z etk gt d

SIFIL

A rectangle has area x% 4 7x + 12 and W|dth x+3

Find its length. Use this to simplify M
x4+ 3

(x 1 3 (x - 4)



Starter 4: Double Brackets (3 of 3)
1. _u/c;i/(?, +2)(3 - V2) L/Ju‘“!‘j) guﬂ/»-uj/(,/;/xQ -9

Factorise x? — 9. Use the difference of two squares to expand (3 4+ v/2)(3 — v/2).

2, /,/}Lg/J‘la LJ'/¢/391L/JV"’!¢! ~391 = 202 — 32 (5&)

A

(Challenge) 391 = 20° — 3°. Use this to write 391 as a product of prime factors.



Starter 4: Double Brackets (3 of 3)
1. _u/c;“if(?) +v2)(3 - V2) L/JL;’“!J/' guﬂ/»-u;/(,/;/xQ -9

Factorise x? — 9. Use the difference of two squares to expand (3 4+ v/2)(3 — v/2).
(x+3)(x=3); 9-2=7

2, /,/}Lg/”d"ta LJ'/:)//:ML/JV”MJ ~391 = 202 — 32 (5‘7’)

A

(Challenge) 391 = 20° — 32. Use this to write 391 as a product of prime factors.
(20 + 3)(20 — 3) = 23 x 17, both prime



Starter 5: LCM & Fractions (1 of 3)
1. - ”A}V 1/33 xa *

Venn diagram A Simplify a3 x a1
12 18

2. -u:/r}l’” V8 X V2
Work out v/8 x v/2.

7
3. M/J‘(Aﬂ/gijw,-ls —2x3°512=22x3
UﬁLg’/;‘JbJ}L"};Lg’ 618,012 4
S b e S
12 =22 x 3 and 18 = 2 x 3%, Complete Venn

diagram A, then find the HCF and the LCM of 12
and 18.



Starter 5: LCM & Fractions (1 of 3)

Venn diagram A

12

G

18

1. - A}V 1/33 x at
U

Simplify a® x a™ .

B+ — 52

2. -u:/r}l’” V8 X V2
Work out v/8 x v/2.

V16 =4

7
: u/J‘(A(l/gb"@,As: 2x3%512=2%x3

U’rw’*¢¢/giJuJ;‘/!};L./ 618,012 4
S b e S
12 =22 x 3 and 18 = 2 x 3%, Complete Venn

diagram A, then find the HCF and the LCM of 12
and 18.

HCF =6; LCM =22 x 32 =36



Starter 5: LCM & Fractions (2 of 3)
5 A

' 18 36

Complete: i—i—l — 4 = =
plete: 18 36 ' 36 36

o AL SLE

X
Write E 8 as a single fraction.

._u:ﬁul/ 3—X+—/ u/(:"” x5

3 8 3x . 9x
Work out 1 X 3 Then simplify T 10



Starter 5: LCM & Fractions (2 of 3)

5 7 5 14 29 J‘(
L St e -
15 14 29

Complete: i—i—l 4o = e
plete: 18 36 ' 36 36

o b LG

X
Write E 8 as a single fraction.
3x  2x  x
36 36 36
3X | 8
. v o
3x X
Work out 1 X 3 Then simplify T 10

363 4 9x  36x

24 _ 2 3x 10 _30x _5
6



Starter 5: LCM & Fractions (3 of 3)

7
1. r,ﬂ;‘;u:}—GXQ:2><3XX><X/}'4X:2><2XX
Venn diagram B

ix 6x ..//'p U’}ﬁsz’ g6X2/}‘4x/{uu;/J"(B
S b e
dx=2x%x2x x and 6x2 =2 x 3 X x X x.

Complete Venn diagram B, then find the LCM of
4x and 6x2.

ﬁ,yﬁ/va/o L&

(Challenge) Write 3 + — as a single fractlon

62



Starter 5: LCM & Fractions (3 of 3)

7
1. r’ﬂ:"fu")—GXQ:2><3><x><X/;'4x:2><2><x
Venn diagram B
) .
ix 0x ../“/‘ U’Pzév’ g6X2/}‘4x/{uu;/J‘(B
e _u:/(;l’”JL'af
dx=2x%x2x x and 6x2 =2 x 3 X x X x.

Complete Venn diagram B, then find the LCM of
4x and 6x2.

2X2x3xxxx=12x2

AL L@
1

(Challenge) Write i + — as a single fraction.

6x2
15x 2 1ox +2

12x2 - 12x2  12x2




