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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

Simplify algebraic products and quotients using index laws

o Simplify algebraic expressions that involve powers, products and quotients of simple algebraic
terms containing positive-integer indices
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REVIEW OF PRIOR KNOWLEDGE

1 Simplify the following expressions.

a 4x?% 4+ 5x + 3x2 b
d 23x2V e
g a’xbhbd h
] h5xh7
i T k

28y° n
m 3

4y

(%)’ q
p .7

7y — 2y3 + 3y

d % d15 X leO

(x*)®

(h9)10 X h8

2 Expand these brackets using the distributive law.

a 3(x+y) b

d —4(x+7) .

8(2x + 3y)

(5246
- (52+6)

3a° x 2a’

8p20x10p°>
16p7 +5p2

2k5 x 2k5

11(2x —y)

4x+12
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POWER OF A PRODUCT

Power of a Product

(ab)™ = a™p™

Example Simplify algebraic expressions using power of a product.
(5b)3 Show why (5b)% = (5)3(b)3 by writing in expanded form.
— (S)B(b)g (5b)3 = ... X . X .
— 125b3 — i iiiiiansaas
(—2x3y)? Why is (—2)? = 47
= (=2)2(x®)2(y)? (—=2)%2=...... X e
= 4x%y? = ...
4(c%d®)® In this example, why is 4 not raised to the power of 5?
= 4(c?)5(d?)°® 4 is notinside the ............... , SO it is not raised to the power
= 4010415 of 5.
Simplify these expressions.
a (2x)3 b (-5y)? c —(3b)*
8x3 25y? —81b*
d —(7r)3 e 9(p%qHs3 f (—2h?)*
—3437r3 9pqt? 16h®
Key ideas
1. Powerofaproduct: (ab)™ = ..........c.ceen..o.
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FOUNDATION
Complete the following

a b
(5a)* = 5a x [1 x [] (ab)* = ab x [] x [ x [
=5x5x5xax[1x[] —axIxOxOxbx [ x[x ]
=5 x [] =a*'x []
53 % g3 a* x b*

Simplify these expressions by expanding first, then multiplying.

a b
(2x*)3 = 20¢* x 2x* x 2x¢* = 2352 =] x| ]=3a
= 8x12 =' ‘
gh‘lU
c B d
N B P e B B N B e
125a?! 16n2*
a  Complete the following
(x3y2)3 = X3y? x % -
X‘Jy()
b  Simplify these expressions
i (a*h?)? i (f3g%)* ifi (1ms)3
a8b6 f'12g24 [37’7'7.18
iv (2p°g?)* v (3m'ns)3 vi (a3b3c7)s
16p20q8 27m30n18 a15b25c35
Simplify these expressions using the rule.
a b - c 7
(2x%)* = 2°x%* = 8x™* Be)=3"'e = (Sn'p=5"n"=
27e® 25n8
d . e R f
Q2c)'=2"¢c = Bx)'=3"'x = (3k*)3 =
16(,‘20 81X12 27](12
g h i
(4c5)* = (6v°)3 = (10a8®)® =
256¢%° 216> 100 000a*®
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5

6

7

Simplify

a (2x)3 b (5y)?
8x3

e (a3b)5 f (x3y2)4
a'®p®

i (3x%)? i @)
9X‘l(i

m —(3r)? n (—2r?)*
—9r?

Find the area of these squares.

a _]}l_ b 2h°

25y?

12,,8

Xy

16x1'?

16h8

4p*

DEVELOPMENT

c (4a?)3 d (-3r)?
64qa® 9r?
g (C1062)8 h (a4b2C)5
Cﬂﬂelﬁ aZUb‘ll)CS
k  (5p°)° , (1g4)3
2
125p° %Z
o (5c%d®)* p  (2x3y?)’
625c8d12 32X15y10
¢ T+t d 32
O 4 [
a’b’
a4b() 9x4y2

Read the example carefully and answer the questions.

(ab®)?

By expanding and writing out (ab®)?, show
why this is wrong.

ab® x ab® = a?h*°

Simplify (cj3)°

Explain why we need brackets for (—10)2.

Without brackets, —10% = —100
Simplify
(—2b%)% x b*

4h10
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MASTERY
8 Expand then simplify these expressions.
a (xlb)_’t « (x4b2)2 b (x3y2)4 % (xy5)2 c (bZk)3 x (b2k2)4
= x'b* x 2*b*
=x"p’ Simplify

d @) < w?y e (&*h’) x (2h*)

x14y18 hl4kll

ulSU‘IZ 4a10h19

9 Use two methods to simplify these expressions. The first is done for you.

-

ar N b
32 (x%)? J (5y3)?

(3x*)?

. J

l

3x*x3x*

l ! I

- N s N
3x3xxtxx?t { 9x8 1

[

. J
(3x*)? = 9x® Gy*)2=__

Top to bottom:
52 X (y’i)Z
v 5y® x5y°
5x5xy3xys, 25y°

C A d s N

w 2%x (x5)* J
AN J

l

2a3x2a®x2a3
' A
— J J

]

(2a%)%, 2° x (a®)? (2x%)*
2x2x2xa*xadxad 8a° 2x5 X 2x5 x 2x5 x 2x°
(2a®)® = 8a° 2X2X2%X2Xx%xx5xx5xx5, 16x2%°

(2x5)* = 16x%°

10 Find the missing numbers.

10y = 100000y

(10y°©)®

https://MrDingMaths.com | 260207 Page 7 of 13



POWER OF A QUOTIENT

Power of a Quotient

m

m
G) =%

Example Simplify algebraic expressions using power of a quotient.

6\> 67
G) =5
216
p— F
(—2)4 Gk
3b)  (3h)*
_ 16 16
"~ 34p4 81bh*

652 2 B 62(s2)?
<n3> - (n3)2

B 36s*

noé

6\3
Show why (E)

Vo

63 P
=3 by writing in expanded form.

(3) = xn S

b

Why is (=2)* = 16?

(=2)*=...... X i X i X inns

Simplify these expressions.

a
p’ 64 625
9 y? ’
2x\° 3131\ 2 ~37\3
« (5 o (G b7
y 2m 29
32x° 9n® 27f3
y5 Am? _8g6
Key ideas
. a m
1. Power of a quotient: (3) S e
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1 Complete the following

6

2 Simplify

) (X)":;xmxm

:xXDXD
6x[1x[]

32m®

FOUNDATION

b(g)5=ZxDxDxDxD

=ax|:l><|:|><|:]><E|

bx [1x[]x[]x[]

a’

Ol

8a®
27

3 Read the example carefully and answer the questions.
There is something wrong with the 5 in the

|

5x
y

2 2

e
J
53(,2

J

X

\<‘c\
| B

TS

27n°
8m]2

answer. What should there be instead?

25

Write as an expression without brackets:

)

81a*
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4 Expand then simplify these expressions.

a

(v?’x)3 VX v

) - A - ?
|Expand| [Simplify|

d

o)’

e

b

@b a

I

b

@) aﬁ\b,iz

e
(V5C4)2

s
y

5  Simplify each of the following.

a

2(x3y)?

6,2

2x°y

—4(p*qr)?

8 ,2..2

—4p°q°r

(3q6e4)4

81g2*et®

—(—2x*yz3)3

12,,3,9

8x“y°z

a(3b)?

9ab?

—4w(qoxk*)®

—4wq?Sx k20

(—4b?%c°d)3

—64b°c'5d?

b

N

(8t2u°v*)°

(=557t)?

25s14¢2

(3km3)
4n’

27k3m°
64n?1
—3f 2
23g5
952
64g1°
9(p?q*)®
9p6q12
2x(7x°b3y)?
98x11poy?
a(2a)?
8a*

aa

DEVELOPMENT

aleZ

vc

(—=3w3y)?

—27w3

(52)
2x3

8,,2

25wy
4x6

10(3me®)?

90m?2et?

(=)
2zx3

25w8y?
4x622
a(3b?)3
27ab®
—3(2a3b*)?%a?
712a8b8

5a3(—2a*b)3

—40a'%h?

bb

1
ns
5(vtx2)3
SVIZXG
(o)
2y3g°
9x?
4)/(3((]1()
)
n
167"
n*
2 (,’,.2 d2)8
2’.lbd16
—2y(10x2ny3)3
—2000x°n3y1°
2(3x2%y3)3
54x6y°

_2(_23x4—y23)3

1024x'2y32°
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MASTERY
The rule for the number of seeds germinating in a glass house over a two-week period is given

3
by N = G) , Wwhere N is the number of germinating seeds and t is the number of days.

a Find the number of germinating seeds after:
i 4 days

ii 10 days
125

b Rewrite the rule without brackets using index laws

N = —
8
c Use your rule in part b to find the number of days required to germinate:
i 64 seeds
t=13512=8
i 1 seed
t=3V2=2
Simplify each of the following.
(2m3n)° . 3(22c%d5)° ~5(3%m3n2)”
a —F — c
m#* (2cd?)* (-33m2n)3
8mSn3 12c8d7 15n
Solve these equations.
a\2 25 a\4 c (5a)3 = 1000
C @2 e (@
3 9 2
a=4%5 a=+*4 a=2
d (Qa)*=256 2a\% 36 6a\3
. (2) o ()
5 25 7
a=+%3
a=+12 a=132744 = 14
Simplify these fractions without a calculator. The first one is done for you.
3 4 3
a1 y & S g =
2 \4 33 54 303
]
2
16 ¢ 1° 1000
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10 Simplify the following expressions.

3ax3ax3a b 3cx4c?x5c3 ab?x2b%c3x3c3a*
3at+3a+3a 3c+4c2+5c¢3 a3b3+2a3b3+3a3b3
3a? 60c* a’bc®
3+ 4c + 5¢?
11 Simplify the following expressions.
(—5° b (Bxy*)? ¢ (—ab)® x (—ab*)* (-2a’°b?)? x 16a’b
—4x 3X2)’4 _a5b3 (202[7)5
2x° 9xy® b* 2a®
3 3
4m?nx3(m?n) ‘ (73/22)2><3yz2 2(ab)?x(2a?b) h wé (w)2
e = . (=
6m2n 7(yz)? 4ab?x4a’b3 18 6
2mbn3 21y372 1 2w®
12 Simplify the following expressions.
a 3 b 4 3 c 2 4
(x_z) o 2x ()" (£2) (MS) y (poqz)
; c c £1
Y y4 r? r
ZXT a8b10 p’/iql’1
y7 CT 7.8
d 3 2 e 4 3 f 2
(a3b) v (ac4) (xzz) (xyz) (&) = (S 3
c b v ) X\ ! (rt4)
TOLIO

a''bc®

2

vz
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CHECK YOUR UNDERSTANDING

Power of a product and quotient

1 Expand these brackets (2a?)3

a 6a° b 8a° c 2a° d 8a°

2  Expand these brackets (5a*)2

a 10a® b 25a° c 5a° d 25q4°

3  Expand these brackets (2p3q)3

a 8p6q3 b 6p9q3 c 6p6q3 d 8p9q3
at\3
4 Expand these brackets (ﬁ)

b6 b5 b5 b®

3\ 2
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