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OVERVIEW
SYLLABUS CONTENT

MAS5-IND-C-01 simplifies algebraic expressions involving positive-integer and zero indices, and
establishes the meaning of negative indices for numerical bases

Extend and apply the index laws to variables, using positive-integer indices and the zero
index

¢ Apply the index laws for numerical bases with positive-integer indices to develop the index
laws in algebraic form

e Establish that x° = 1 algebraically using index laws

o Simplify algebraic expressions that involve the zero index

REVIEW OF PRIOR KNOWLEDGE

1 Write the following in index form.
a 5x5x5x5 b 2X2Xx2Xx2x2 C axaxXxaxXaxa

2 Find the missing numbers.

a 3x3xaxaxa=3daU b [Mx[ |xkxkxk=5%U
c 2 2 2 (2\O d ., _
7x7x7_(7] 3p2q=3x[ |x[ |xq

e (abc)'=al |b[ |c

3  Complete to give the answer in index form.

a 3x3=3xxxxx[]

= 3U

b 6¢!x6’=6x[1x[]x[]lxex[]xL[]

= 65

4  Simplify these expressions using index laws:

a 23 x 22 b 3?2x3 c  43x4%2x47
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Simplify these fractions.

24 17 44
a — b — c —_—
38 34 11
12 15 8
d — e — f =
6 20 12

Complete to give the answer in index form.

sx [ xOxOx

a Y=+5=
sx L x
= 51
X 94+92:9><|:|><|:|><|:|
9 x []
= gU
Simplify the following expressions:
a 77 =75 b 10°=+10° c 101° = 101*
d 2003°+200%8 e 3116 + 3115 f 50190 + 50

Complete the following.
a (42)3=(4>< |:|)>< (4>< D)x(4>< D)

= 44

b (123)3=(12><DxD)x(lszxD)x(lzxDXD)
=12
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INDEX LAW OF MULTIPLICATION

Index Law of Multiplication

a™m x q" = gMmtn

Example Simplify algebraic expressions using multiplication index law.

x* x x5 When can you use the index law of multiplication?
= x*t5 When multiplying two terms where the ............... numbers
= x9 are the same.

x3y* x x2y In this example, where did the 1 come from?
= x3t2y4tl When a number does not show ............... ,
= x5y5 it is a power of 1.

3m* x 2m°® What do we do with non-base numbers when using the index
— 6mits law of multiplication?

. We ........... them separately.

=6m

Simplify these expressions.

a a®xa’ b x3xx7 c y3ixy
als x20 vt
d x3y3 xx*y? e a®b®xa?p* f  4a?x6a®
x7y’ a’b’ 24a®
g 4e'f x2e? h  —9x% x 3x? i 3x2 X 2x3 X 6x
8elf —27x* 36x°
Key ideas

1. The index law of multiplication says that when you multiply two expressions with the

SAME v, ,weaddthe ........................
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FOUNDATION
Find the missing numbers.
a 3x3*=3x][ |x3x[ |x[ |x[] b 6*x6°=6x[ |x[ |x[ [x6x[ |x[]
36 67
c Kxk=kx[ |x[ |x[Ix[] d m*xm’=mx| |x[ |x[ |x[ Ix[ |x[]

k> m’

e *x5=[|x[ |x[|x[] fo2x2%=[|x[ |x[ |x[]x[]
=DD =DD

5* 25

Write each of these using a single power.

a x?xx® b yxy c a’*xdad

x7 y7 all
d 43x4° e 5 x5 f DPxbxb*

48 54 b°
g exexe’ h b*x b x b? i n?xn®xn?xn’

@13 b7 an
J x*xx® k p* x p®

XZZ p77

Laura is simplifying e* x e3.

” { You multiply the powers, so the answer is e'? ]

AL

Explain why she is incorrect and state the correct answer.

When multiplying the same base numbers, we add the powers.

€7

Julie is simplifying w* x w

@ { The answer is w* since the second w has no power. ]

Explain why she is incorrect and state the correct answer.

The second power has a power of 1.

WS
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Seb is trying to simplify 2q* x 4q¢°

m { The answer is 6q°
AV ¢

Explain why Seb is incorrect and state the correct answer.

Simplify each of these expressions.
a i x*xx? i —x* x x?

b i 2m xm? il m3 x 2m?

2m°® 2m

ii—x* x —x?

iii 3m3 x 2m?

Explain why you can’t simplify x? x y3 using index laws.

Write as a single power, if possible.
a 7°x7° b y%xy¢

d (2x+3)°x(2x+3)° e (\/7)9 % (\/7)6

(2x +3)

Simplify the following expressions.

a fPxhxf*xh b 3m?n x mé
£
d x5y x yix? e m’n®x mn®
X8y6
g 6gh*x2h? h 7a*b*c? x b5ct
12gh’
J M xiutxh k (x+3)2x(x+3)°
u12v13

(7)”

3m"n
m3n’

7a®h8c®

(x +3)4

DEVELOPMENT

We multiply the non-base numbers. 8q°

iv 5m® x 4m?

6m° 20m®

The bases are not the same.

a® x b®
Can’t simplify
97 x 67
Can’t simplify
a*h? x a’b?
aSbS
3¢%d® x c*d’
3Clbd10
X4 x _\.3
X4y3
(b+c)xb+c)e
(b +c)’
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10

11

12

13

14

Work out the missing powers.

a )C3XAD=X5 b 4Dx42=45

2

e 3x3 =3 f ] xiso g

5

4

14

Simplify the following using index laws.

a x3y3 xxty?

74,5

xy
d xy'zXx4xy
4x%ySz
g 5c*dx4cid
20c”d?
i 3x* x 2x3 x 3x
18x8
Expand these brackets.
a 3x°(2x’+ 11)
6x'? + 33x°

b

_x7y3 X x2y
—3m3 x 5m?
5

—9yz? X —2yz

—9x5 X 3x2

4a3(3b"° - 12a8)

Write each of these expressions as a single term.

a 2% x 23%

24 X

b

53x—1 X 57x

Find the value of x in these equations.

a 3% x 3% = 310

d 7% 5x49=7°

b

5X+1 w 52x — gl3

MASTERY

c Yx yl———| =y"7 d hI:I x h* = h?

12 1

g 10*x 10— x 10 =10°

c  5x3y> xaxy*

f  4e?f? x 2e?f?

—15m°® 8etf*

i 6m'2 x 3mn

18y?%z7 18m*n

I (—=3m3n?) x (—4mn”)

—27x7 12m*n°®

¢  6x%y(5xy° + 3x7 - y)

12a®p*® — 48a™? 30x3y® + 18x°%y — 6x2y?

c r2y+3 X T.y—z

510)(71 r3y+l

¢  a*xa* xa?=a?®

3
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INDEX LAW OF DIVISION

Index Law of Division

Example Simplify algebraic expressions using division index law.
10 . ..2

x10 = x When can we use the index law of division?
= x10-2 When dividing two terms where the ............... numbers are
= x8 the same.
8a®h3 What do we do with non-base numbers when using the index
12a2h2 law of division?
2a6—2b3—2
=73 We divide them and write themasa ........................ fraction.
B 2a*b
-3
Simplify these expressions.
a a6 = a4 q12 8b5
b — c
q 12b3
az qlu sz
3
d 9m3+3m? 3m7 2s5°t3
e f
12m? 1255t
3m m?® t?
4 6

Key ideas

1. The index law of division says that when you divide two expressions with the

SAME ..o, S WE i, the indices.
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FOUNDATION
Fill in the boxes.

SXDXDXDXD b 94+92=9XDXDXD
5x[ Ix[] 5 9xL

a 5+5=

52 92

6, o ax[Ix[Ix[Ix[]x[] d”_6 nx | Ix[]x[ Ix[ Ix[]

c a®+a*= =
. <[] n <[ ]x[]
=d :nD
e )c4+)c=x><D><D><D f x“+)c3=)C>< XDXD
] [ ]x [ ]x

Explain why these two cards give the same answer.

8
A ‘gz B g%=+g*
C
The fraction bar represents division
Simplify each expression
a i d°+d il df +d* ilid® + d°
d? d? d
)3 Y 5
b i X i L i
y y y
yZ y? y4

Read the example carefully and answer the questions.

This student divided her exponents to get her

c® answer. What operation should they have
?z used to get the correct answer?
C subtract
Simplify:
3 b6
C 7

bs
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Write each of these with a single power.

a nt=n? b x"+x3 c 7°z73
n* x*
e 5'+5 foy50sy? g e'+e
53 y48
;o j K -
X2 n 7’
X4 n()

Simply each of the following.
a x8+x? b —x®+x?

d 10m® =+ m? e 10m® =2

10m* 5m®

7
Explain why you can’t simplify %

Emily says:

817 -~ 815 — 12

N

Explain why she is incorrect and state the correct answer.

Look at the example and then answer the questions.

When happens when numerator has a higher power?

d ¢+¢
72 q
h a“z+a
e3 a’®
| ’.30
I‘TO
74 rZU
—x8 o 2

10m® + 2m?

5m

The bases are not the same.

The base number does not change.

82

We find the difference of the powers and the base is in the numerator.

What happens when the denominator has a higher power?

We find the difference of the powers and the base is in the denominator.
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10

11

12 Simplify these expressions.

Simplify these.

a o
3
n N S—
ns 1
P
e
x S E—
x 1
el
i 2
b —
b’ 1

Look at the example and then answer the questions.

ab?

n

Simplify these pairs of expressions.

a i :2«2 i %—2
c i 12p’ ii 6p°
6p? 12p’

a f%g+f2g

c
n a’
n3 - n? az a®
g 5
x* Yy _
—— 4 -
x3 Yy y
k
b° ¢
? b? CS 1
- 5 2
e _ 1 Be " az
Ket?  be’ b
9 c
e
7 —7 =
ab b
a xzyz
53
an’ _ ° b
29 S T
an : b c 1
né b
2
xy© k a‘e
——??———— B ———
Xy ) e‘a’ i
83 .. 8k
l) 1 _EIF [ 1] EEEE
s 1
g T
= 12x%° = Ox*
d | 55 " Tx
5 1
Zp, ﬁ
b f3%g+fg c fg+fig
fe 9
e 5

DEVELOPMENT

2
a —
— ==
a 1
as
4
A
3
Y L
) y
k2
—7 =
k .
k5
2.9
Xy _
=
Xy
xy?
512
c’b
23
b c
CZ
2,2
cf
— =
cf .
f
4k2, %
4x 3
3 4x
d f2g*+f%¢’
1
feg
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13  Simplify the following.

a b

6x2 B x? B

x 6x
6x

e f

6x2__ 6x2__

3x 3x2
2x

i 15 + 15a? j 2y + 8y
1

14 Simplify these expressions.

10m’n® 12a*b°
2m2n* 8ab?

5m°n

R

3a3b?

15 Simplify the following using index laws.

5w2x5
25wx3
wx?
16x8y®
12x2y3
4x6y3

16 Simplify these expressions.

a 75(1 = 72a

7m7y*

21m?2y?

6s°t3
14s5t

5x+3 .

c d
x 3x
6x2 6x2
1
6x b2
g h
9x? 9%
6x 6x2
3x i
B 2x
k 8y3 + 6y I 9y2 + 12y°
4y? i
3 4y3
C Tﬁ%—sﬁ d 20x%° = 2xy°
25 ?4g3 e, * .
2h 10x
5 y?
6a6p16
¢ a3b’
msyz 6a’h°®
3
5x2%y
f —_
xy
3st? —5x
7
2x c y2m+3 -~ ym+5
y'ﬁ,‘(Jr'S ym—z
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17

18

19

20

MASTERY
12y3 18y® 10y 12 10y* 6y® 5y? 2P

a  Rhys picks two cards and then divides the expressions. He gets the answer y3.
Which two cards does he pick? Find two different answers.

110y* + 10y, 12y3 + 12
b Huda picks two cards and then divides the expressions. She gets the answer %

Which two cards does she pick?

18y° + 6y°®
Consider this information:
20=512 2= 2048 220 = 1048576
Use this information to work out the answers to these calculations.
a 1048576 ~ 2048 b 1048576 ~ 512
512 2048
Work out the missing powers.
a .\‘8+,J:’:_,\'5 b 4|:]_:_42:46
3 8
c Y= ‘\D =y d (/D +q=¢q°
0 6
Evaluate without a calculator.
a 77+75 b 10°-+10° c 131 +13°
49 10 169
d 220+ 21 e 7x311+311 f  3x502 +501%
8 217 7500
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INDEX LAW OF POWER OF A POWER

Power of a Power

(a™)" = g™

Example Simplify algebraic expressions using power of power law.

(x5)* When can we use the index law of powers?
= x5x4 When raising a term witha .................. to another power.
= x*° In this example, why is the 3 not affected by the power?
The 3isnotin .................. , meaning it is not raised to the
3(y®)? power of 2.
= 3y5%2
= 3y10

Simplify these expressions.

a (%7 b (m%)° c  5(m®)?
y12 m18 5m16
d (%3 e 2u*? f 16(m*)3
yto 2u® 16m*?
Key ideas
1. When an expression with a power is raised to another power, thenwe .................. the
powers.
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FOUNDATION
1 Complete to give an answer in index form

a (45 =42 x4 x4 b (1232 =12Hx 128
= (4XD)X(4XD)X(4XD) =(12><D><D)><(12><D><D)
=4 =120
46 126
c (x¥2= xH % xU d (??= al:l % aD % aD

:)(CxDxDxDxD)x(xxDxDxD) i (anD)x(axD)x(axD)

2  Complete the following.
a (42)3=42x42x42=|j 4°
b (=5 x[_|x[]x[]=[]
¢ @y=[xJx[J=[]
d o= x[]x[Jx[Jx[Jx[J=]
3  Write each of these as a single power.
a i (5% it (533 iii (5%)° iv (5%)° v (5%)°
56 59 512 515 518
b i (¢?)° i (e%)° iii (e%)° iv (e%)° v (e%)°
4  Simplify
a (@) b () c (V83 d (d?
XZS pS ,UZ/A d18
e (14)10 f (XZ)S g (!)6)5 h (H3)4 ‘
t40 xll) p'SU ulZ
i (4 j (5°F k (223)° i (176.420)50‘
48 527 2215 (176.4)100
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N

10

DEVELOPMENT

Simplify

a (6= L = 3

b (6%)°= Lk (3%)2 =
3

c (6%)° = I (3%)% _
d (295 = m  (x2)? = )
220 x*

e (2= n &%)’ =
220 K14

foo250 = o (29)* =
: -

g @7'= p ()=
- .

h @7 = a ()=
25 210

i (35 1= r (x2)d =
35 x%

Without simplifying, explain why these expressions are equivalent.

(’-273)95 (I-95)273

You can multiply in any order and the product will be the same.

Work out the missing numbers.

a (23)‘:] =212 b (uI:l)G = g% C ((%’4)1—) = g%
4 7 10
Simplify
2 9
1NT 3\10
a (p5)5 b (hz)lo
.- b

If m and n are positive integers, list the ways a™ x a™ = a®

m=1n=5m=2n=4\m=3,n=3|m=4n=2|m=5n=1

If m and n are positive integers, list the ways (a™)" = a®

m=1ln=6m=2,n=3m=3,n=2lm=6n=1

Work out the missing numbers.

3 (2B xxH =l b

(x4)IZI x (x3)2 = x14 2
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INDEX LAW OF ZERO

Index Law of Zero

Example Simplify algebraic expressions using zero index.
(—x)° When can we use the index law of zero?

=1 When a term is raised to the powerof ..................

How is the second example different to the first example?

—(x)° The ......cccccous is not in the brackets.
= —1xx° In the second example, where did the —1 come from?
=-1 In algebra, ifthereisa ......... symbol in front of a term, that
means ............... by -1
3y°
=3x1

Simplify these expressions.

a x° b (-6)° c —(2)°
1 1 -1
d —(-98)° e —3p° f —5n% + 30
-1 -3 4
Key ideas

1. When a base number is raised to the power of zero, the answeriis ...............
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32
a Explain why 32 = 1

b  Using your answer to part a, explain why 3° = 1

Simplify these expressions using the power of zero.

a 2°= h 6°=
1

b 3°= i (—6)°=
1

c 4°= j —(6)° =
1

d 5°= 1\ _
1 k (E) h

e 0°= | (0.6)° =
0

f 0t= m (6p)° =
0

g 0°= n 6p°=

undefined

Evaluate these. An example is provided.

5m°+7
=5x1+7=12
a 2v° b 8k c h'+7 d
=2X1=
2 8 8
e x° f 2x° g 2x°+2 h
1 2 4
i n? i 40 k 4n° I
1 1 4
m 4n° +4 n (n°+4)? o 4n°+ (4n)° p
8 25 5

FOUNDATION

Anything divided by itself is 1

32+32=30=1

7h% — 4

x% + 2x°

(4n)°

4%n

n
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Study the example and simplify these.

d

9

Simplify these expressions.

a

Simplify these expressions.

a

e

Gnd)'=( |x )

DEVELOPMENT

(3 =(3x1)
=3y

(2r%)°

(2r°)°

x% x y°

x+y

(—x)°

w? + (—x)°

x+1

b

b

f

625
e (8k%?

h  (8k%)°

(—w)° + (=0)°

=27
&= x| )T @ny=( < )’

3 |

-1

512 512
f (3x%y°)*
64 81
i (3x%y*)°
1 1
a® — b° d pxq°
0 %
(2x)° — z° h 2px3q°
0 6p
wo —x° d s%—(—x)°
0 0
—w? + (—x)° h —w? —x°
0 -2
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MIXED PRACTICE

Index Law of Multiplication

a™xa =a

(a™)" = g™

m+n

Power of a Power

Index Law of Division

1 Find the missing numbers.

C

65><67:6D+D=6D

512 . 54— sL0-0I_ 5[]

612

58

2 Simplify these expressions using the index laws.

a

x* x x3

(x3)°
y Xy
7)°

yZxyxy*

12d10
36d°

9y7

4 2

Sy*+y

t.u|$1;1

2y

5y

b

a® x a3

(x7)?

d?> xd

2x°

b X b>® X b?

q°xq>xq

%y
18y15

3m
12m?2

a®=1
a3 x g2 =4+4= 1
16
m2
c t>xtd
a9
q12
P =
x q
i x°
XZl
d7
o | a6
65
0 9 o
8b10
o T 4b5
4a14
g | 2a’
X 9m3 +m?
1
2y8
aa 4q*
20a3
m4

https://MrDingMaths.com | 260207
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2b5

2a’

9m

a
5
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Simplify the following.

a

(y®)?

y+?

50
4(q7)*
—3(c?)"
—3c10

(0.75)°

5m°

vl

—5n% — (8n)°

-6

(1+2+3)°

1

(m3)°

(—6)°

(—=3)°

2(4)°

21'21

0

Simplify each of the following by combining various index laws

a

4 x (43)2
7%+ (7°)? 4
5 x (y2)* 72
(m3)6 =+ (m?)° e
@ f x (a)? x (f4)° |

(3*)*x 3

(42)3 + 45 "

b5 x (b3)3 .

(%)3 = ()2 pit

ny X (x3)* x (yZ)z ¥
xS

(x2)°

5(m8)2

-(®°

(4y)°

6x°% — 2x°

10 4+ 20 430

(=5)°

x X (x9)°

(36)3 = (35)2

(a?)3? x a*

(h11)2 - (h5)4

(522 x5(r%3 x rs?

h?
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5  Simplify these expressions.

a b c
4
S a n & |
p: = = — —] — —
a _ n' x n? ,g2><g4 |
a® 1
né g
d e f
4
P i d° e |
pa"')(pa4 dxd4 — cxc -
1 - d3 ct
p2
g h i
5. .2
ab x b* mx> x m’ Xy xy
4. 2
axa o omtx xm XXXy /5
a* m2 x5
j k |
3. 2
cn’ x cn’ ac’ x a Wi x w2
- 5 34, 2 —_—
A xen’ acxc nwx w
n? 1 n*
i c3
m n o
274
Ky x y*k g'n*xn* b*d’ x b*d
3. 2,4 2. 12,2
V' xyk gn® < n'q’ bd* x b°d
k? 1 b
y? qn*

6 Simplify these expressions.

a X3 x x5 b 3 x y? c 45 x 43
X V2 42
x‘? yS 46
d a’ x a? e p? x p? f 12
a p’ 1 x 1
a® 1 1
v &
9 34 % 32 x 32 y4 x 3 i 22 % 23 x 22
3% Vxy 2% 23
34 y4 1
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8

9

Find the missing numbers.

a 27 5 2= 719
4 190+ 192=19
9 pB - pH=p

syt () =y

Simplify
a 5x(59°

d () +n

b

11

[ ]d® + (4a) = %

(m?)° x m*

14

(m?3)5 x (m*)?

23

DEVELOPMENT

Cc

116+ 11H=113

f
aHx a?= g

18

'] x X2 x 3x4 = 126

|
136° = ([ |b%) = %

These simplifications are not correct. Provide the correct answer.

a a*xa=a*

d 5x7+10x3 = L

2x%

g (@)’ = a°

aS

=
b

20

x b

X e

~x=x’

X

3x°

c 3a’ + 6a® = 2a?

39

1
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10 Match the cards.

d (g9 x (g

11 Simplify these expressions.

a3xa®
a pr:
b =
a3xa®
6
c
a3xa®
p 12x°
2a3x3a®
12x°
e ———————
2x3%x3x5

12

Liz's work

Write as an expression without brackets:

=

e

a-C,b-A,c-D,d-B

f 2x3 % 3x°

6x8
g 2x3y? x 3x°y?
6x8y*
h  12x%y? x 3x°y?
36x 11y
i 12x%y? + 3x°y?
4x
ey
3x5y2
4xy

Read the example carefully and answer the questions.

In the step marked with an arrow, why did Liz

add instead of multiply?

Index law of multiplication says to add

Simplify

(T5)2T3
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13 Look at the example and then answer the questions.

Vi x 5y 5v'x° 5vx
v’ x 3xv 120" 12
a i b ' C 22« 4}
3h%cx 3h* 5a*y* x 2* ‘ M
= - = 4
W % &3 7% & 3j
9h® 10y? 8k?
2c2 7a 3j_Z
14 Simplify the following using index laws.
a b>xb%>+bh b Y Sxyt+y3 c c*+cxct
b(x y(; C7
d x*xx?xx° t* x t3 p? x p”?
e 6 f T
x11 t p(’
ds x d3 x°2 x x? ] 3x3y* x 8xy
9 d? h X ! 6x2y2
x°y
dé x10 4x?y3
] 9b4 494 k 24m7n5 5m2n4 I p4q3 p6q4-
Vo243 7 32 sm3n ~ 8mn2 p2q = p3q?
6b%g 3m®n® pSqt
15 Look at the example and then answer the questions.
3vhx x v B v’y B Vvx
i’ x 6xv 120 4
a 3y’ x Se b 2w x 6n* ¢ 2x%’ x 5y
2¢%° 3n’ 10x x 2y°
15e andw xy*
2v* 2
2 3 2 s
dSme X m e ‘ 6h2qx3q2 f 5y2x3x4y2
4. 4 ‘
2m xem 2hq* x I*q? yh' x 10x7
5 9
2me h_cf

2
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16 Find the missing numbers.

a 30_gj b 0= 256 ¢ [PP=125 d[F=32

4 8 5 2
e []°=—64 f[]7=-128 9 L h o\ 16

—4 -2 8 1 E _g 4

17 Write each of the following in index form.

a2.2.2.2 b 33,333
33 3 3 (E)" 5 5 5 5°5 (E)’“
3 5
¢ ixixlxlxlxl d 7_xx7_xxlxle
7 7 5 5 5 35 4 1y 9 9 4 4 4 75,2 3
) G) (5) @
18
a Simplify b  Work out the value of
4y3 x 298 (4 x 103) x (2 x 10%)
8y!! 8 x 10M1
¢  Simplify d  Work out the value of
4y® 4 x 103
2y® 2 x 108
2 2
7 10
19
a Simplify b  Simplify
9y* 9y* x 3y7
3y7
i 27y
e
e  Work out the value of ¢ Simplify
(9 x 10*) x (3 x 107) 9 x 10*
3 x 107
27 x 10*? i

20 NAPLANB

0
Simplify the expression (12x) S?x
5x
12
21 NAPLANB
" . 20m® _ n?
Simplify the expression X P

4n
m
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22 Find the missing terms.

a 2 b w c
2 m 361
| I c e ——— wm
€ ~2k=3k T 6ab= =3ap 9
6k? 2a
i Sux ] j 57 Kk
‘ ‘ 2v -2hg3 g
10uxw —20vy*
m n _ 3 (o]
+2y" =9x ks _ %‘ +4ey
a
18xy? —4qa°
23
a  Simplify
(a3)2 x a*
(a?)®
b Does the value of a matter?
24 Simplify the following.
3a5bc3 4p3 2a3b?c 3a*b° N 6b3
6a‘c 2abc  2a?b*c? asb2 ~ 2a2b
ab ab
25 Expand:
2 — A3 3,01 _3
a 6a’Q2a—4a®) b Cz(cz+cz)
) c?+1
12a® — 24a®

MASTERY

d 4 B &
' 2
12a 8e?
h
7
3
3x % g 142
' ] 8
16x°k = = —
I 3x
—2h*g* —6x*k
-l
e
—4ey?
1
no
2a 9a*p” _ 6a
3a2b3 abs = b2
ab

—6a’b3c(2a®b + a’bc™1)

—12a°b*c — 6a*b*
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26 Evaluate without a calculator.

a (24)8 = 230 b (1037 =108

4 1000

d (D= (DY e -2((-2°+(-2°

27 Split these expressions according to prime factors.

a 6" b 21Y

= (2 x3)"

— N % 3n 3Y x 77
d 10x+y e 352x+3

2\+\’ X 5\+\’ 52\’+:§ X 72\’+:§

28 Simplify each of the following by combining various index laws

5 3
(v?) Y
a b* x7
b® x°
3x%* x 6x3 5x5 X 4x2
9.X'12 e 2x10
2 10
x5 X3
a(a*)’ x (et 6(m3)*(n")’
8(d?)> x e” 15(m5)%(n2)7
d?e 2mén
2 5
5ab®> 10a*b’

29 Simplify ab? - PPETY:

(2]

(74)9 =~ 736

COMNCON

(84)7

(53)?

12*

22% x 3%

264x—3z

2'1 Xx—3z X 131 X—3z

24(x*)"
8(.76'4)2

3x8

2(a®)"(v?)°

16(a)0(p®)?

2
al

8

b
a
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n

yxy®
y6

30 Given that

= y'3, work out the value of n.

14
31 Solve to find x

3\* s
(mll) = m9

w1l
Ul

)
N

32 Find the value of n

(x7%°>
=x

x4

—34
33 Simplify
5 7
3x 4 X 4x4
3
x2

12
— or 12x7!
x

34 Solve 3* x 3**3 =81

x =0.5

https://MrDingMaths.com | 260207 Page 29 of 32



CHECK YOUR UNDERSTANDING

Index law of multiplication

a  Simplify zé x z3

a z8 b 2z° c 2z d Can't simplify

b  Simplify m? x m3

a md b 2m° c m d Can't simplify

¢  Simplify w* + w*

a 2w b w8 c wle d 8w

d  Simplify 5p% x 2p

a 10p3 b 7p3 c 10p? d Can'’t simplify

e  Simplify 5p% X 2pq

a 10pq3 b 10p3q c 7piq d Can'’t simplify

f  Simplify 3x3y? x 4xy*

a 3x3y’ b 12x3y8 c 7x*y® d 12x*y®

g Simplify 4x3y? x 2xy®

a 8x*y’ b 4x*y’ c  8x3yl0 d 6x*y’
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Index law of division

1 Simplify m® + m*

a m* b m? c 2 d 2m

2  Simplify m8 +~m?

a 4m b mé c mt d 4

3  Simplify 206 + 43

a 53 b 52 c 163 d Can't simplify
m>xm?
4  Simplify
a mt b m° c m8 d m

5  Simplify 6p° + 2p?

a 4p* b 3p* c 3p d Can't simplify.
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Index law of power of a power and zero

1 (23)4

a 212 b 27 c 64 d None of these
2 (62)3

a 6° b 6° c 123 d 363
3 (C4)2

a 8c b 2c* c c° d (8
4 70

a 70 b 1 c 0 d 7
5 (4x4)°

a 16 b 0 c 1 d 4
6 40 x 4

a ! b 0 c 1 d 4

4

7 5 x 30

a 159 b 1 c 3 d 5
8 x° X x

a 1 b 0 c 1 d «x

X
x5

9 x2xx3

a 1 b x c x~1 d x

https://MrDingMaths.com | 260207 Page 32 of 32



