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OVERVIEW

SYLLABUS CONTENT
MAS5-IND-P-02 describes and performs operations with surds and fractional indices

Describe and use fractional indices

. . . . 1 m m
e Apply index laws to describe fractional indices as: an = Va and an = Va™ = (’{/E)
¢ Translate expressions in surd form to expressions in index form and vice versa
e Evaluate numerical expressions involving fractional indices including using digital tools
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REVIEW OF PRIOR KNOWLEDGE

1 Work out the following without a calculator.
a 2 b 24 c 2 d 2°

e 3 f 33 g 52 h 53

2 Write each of these as a power of 2.
a 32 b 8 c 128 d 256

3 Work these out using a calculator, if needed.

a 100 b 49 c 4 d 036
e V27 f V125 g V10000 h V32

4  Write the following expressions without brackets.
a (2x)3 b (-3r)? ¢ (5cd®* d (—253)3

5 Write the following expressions with positive indices.

a «x1 b a* c pq? d x*y3
1 3 7 1
e y-1 f b2 g x—4y3 h u-3ph2
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FRACTIONAL INDICES

Investigation Fractional Indices.

1
1.2
a  Use the index laws to simplify (ai) ..................
b Simplify(Va)"
¢ Therefore, what can you conclude about a% and va?
2
1.3
a  Use the index laws to simplify (a§) ..................

b Simplify 32’

¢ Therefore, what can you conclude about az and Va?
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e For a fractional index, the denominator is the index of the surd.

Fractional Indices

az ::\&i
1 s
a3 = \/EZ
1 .
an = w/zi
Example Express numbers in index form as surds.
1 1 1
72 25 83
= \ﬁ7 f— %ﬁz — 3 8
=2

Express these numbers in surd form.

1
a m by c p3 d 62

3]
S
=

75
“\"6

<=

e 49 fo11%° g 25% h o

(42}

. Vit

Express these numbers in index form.

a 10 b V7 c Vk d Wx
102 7 ks
e iy f Vz g 5 h 5
yé x% 5% 5%
Key ideas
1 1 1

1. Since az X az = a, we can conclude thataz isthesameas ........................

1 1 1 1
2. Since a3 X a3 X a3 = a, we can conclude thataz isthesameas ........................

3. In general, we can convert between surd form and fractional form using the rule ...... = Vx
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1

2

3

Complete the table to evaluate these fractional indices.

Expression with powers Working
162 16 =]
257 T 1=
362 T =]
ot 0O-0
1002 T =]

Match each expression with a power to its correct value.

1 1
642 643
4 8
Complete the table.
Index Form

1

22

1

42

X
645

As a root

O =

a

64°

Decimal

1.414213562...

3.31662479...

0.3

0.316227766...

1.44224957

2.466212074...

0.3

1.495348781...
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FOUNDATION

4
V25=5
V36 =6
V64 =18
V100 = 10

646 = 2, 64° =1

Surd? (yes or no)

yes

No

Yes

No

No

Yes

Yes

No

Yes

No

Yes
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4 Write these numbers as a root.

1 1 1 1
a 32 b 72 c 53 d 123
V3 V7 5 Y12
1 1 1 1
e 315 f 187 g 9w h 324s
V31 V18 &'Cl V324

5 Write these numbers in index form.

a 8 b V19 ¢ V10 d 331

82 l9i 1()1 %1:
e 15 f 395 g Vii1 h 20

Si ‘)Sé 111$ ZOﬁ

6 Evaluate these numbers, rounding to 2 d.p. where necessary.

a 4zand V4 b 8 and 3/8 ¢ 9% and9
2 9 3
d 12zand viZ e /1000 and 10003 f  $3Zand 32
3.46 10 2

7 Evaluate these numbers, leaving your answer as a whole number.

1 1 1 1
a 252 b 492 c 81z d 1692
5 7 9 13
1 1 1 1
e 8 f 643 g 1253 h 10003
2 4 5 10
1 1 1 1
i 16: j 81 k 6253 | 325
2 3 5 2

8  Work out the missing powers,

b c d
49D=7 125|:|=5 81|:]=3 1OOOOOD=1O

(S}
w
NN
U] =

f
® 1000 =10 gll ]9

«Q
N
|n
1
N

=

s

w
N =
N =
w

1
9  Explain why it is not possible to evaluate (—9)2

This is V-9, it is not possible to evaluate the square root of a negative (yet)
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DEVELOPMENT

10 State whether these statements are true or false.

.
1 1

e 82=4 f 162 =4

F
11 Evaluate these expressions.

a 8 b 16
2

e 10003 f 3433
10

i 0.257 i (-125)

0.5

12 Evaluate these without a calculator. First rewrite each question using positive indices.

1 1\2 b 873
a 4z= (4)
1
12
-1
42
1
2
_1 _1
e 252 f 27 3

1 1
c 53=45 d 10s="%6
T F F
g 07 = h  100°5 =10
T F !
1 1
c 325 d 1002
2 2 10
g 125 h 6257
7 5 5
k(325
-5 -2
1 _1
c 327 d 81
1 1 1
2 2 3
_1 _1
g 100073 h 2567
1 1 1
3 0 r
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13 Use index laws to simplify these expressions. Leave your answer in index form.

14

a 1 1 b 1 1
a xa a xa
@ (lj
e 2 f &
x ¥
1 1
3 2
X X
X3 x
i 1 J 2
0?)’ 0%’
y y?
2 21
m 2 n =1
(@) (@)’
8 2
x3 als
q 1 r 1 1
axa a Xa
4 7
a3 aio
Simplify the following.
1 _1 2 _2
a azxa z b as X a s
1
5 5 1
d as ~ ae 1\2 1
e (aZ) + qs

What do you notice about your answers?

Cc

e d 1
. : 2 -
a Xa a X a
a? aZ
z ho
X X
2 1
6 3
X X
5 x
X6
1 | 1
2\3 2,2
) (x)
3 1
yz x4
31 2 10
02 P 5\3
(a') (n’)
3 4
a8 n3
2 U] .. 4
a Xda a —d
3 8
a2l a3
4 _4
(o arxXa 7
1 1

f a? + (a3)§

They all evaluate to 1
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15 Evaluate without a calculator.

1
a 362
1
d 492
_1
g 97
_1
j 100073

16 Use the fact that (g) = |-

1

(16)5
a —
25

(&)
125

W =

4
9

>

2
49

1

273

16+

400 =

MASTERY

2
3 to evaluate the following:

c 64s
3 4
1
f 1253
2 5
_1
i 81 «
1 1
2 3
_1
| 10000 =
1 1
20 10
1 1

G ¢ ()

\E = %to evaluate the following:

2 2
9 3
1 1
(@)Z h (1000)5
625 343

4 10
5 7

1 1

()

1296\ 2
¢ (%)
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FURTHER FRACTIONAL INDICES

e The denominator is the index of the surd.
e The numerator is the power.

Fractional Indices

an = Vo = (Va)"

Example Express numbers in index form as surds.

2 2
X3 How do we know x3
— The numerator is the
fr— : xz

= VYx2 and not Vx3?

the denominatoristhe ..................c...........

Example Express surds in index form.

2 3
Va2 How do we know VaZ? = a3 and not az?
_ a% The index of the surdisthe .................. ,

the power of the radicand is the .....................

y \x7 Why does the y stay the same?
7 The y is not inside the ...............
— yx4

Express in index form.

a V29 b x?
292
d 7Vx® e 6Vx?

7x2

Express in surd form.

1 7
a X5 b X2
Vx
_1 _2
d 36 2 e y 3

c V2a
2
X5
1
f -
VY
2
6x3
2
C y7
S5
a
f 3
1002
1
>
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a)z

|
N =

a
1000
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FOUNDATION
Write the following with fractional indices.

a 8 b 7 c V10
81 7215 10I
d V100 e 5 f 5
1()0% 541; 5%
g V29 h V35 i Vx?
207 353 X
i (my k  VmS 1 (Va)
m Vio® n  (Y10)° o (V)
1Oi 101 x7
p Vb3 q Va r Ve
bi a% L%

Express the following in surd form.

1 1 1

a 25 b 87 c 63
2 8 V6

3 2 3

d 32 e 73 f 25
% 7 7

3 n 5

g 254 h x5 i xn
2 i e

5
Look at the examples below for evaluating 164

Method 1 Method 2
5 1 5 1\ 5
16% = (165)3 167 = (161)
1
= (1048576)% _ (W)S
= V1048576 _ 95
=32
=32

Why is method 2, rooting before raising to the power, easier?

You work with smaller numbers.
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Evaluate the following without a calculator.

a

d

2
273

164

32

b

Express in surd form, or as a rational number.

a

1
1002
10
1
2002
V200
1
4002
20
1
42
2
1
22
V2
1
12
1
1
82
V8
1
83
2
2
83
4
4
83
16

k

2
643
16
5
42
32
4
2
16
625
1
273
3
1
270003
30
2
273
9
2
270003
900
4
273
81
40
273
340
1
8 \3
()
2
3
_1
8 3
()
3
2
4
8 \3
()
E
81
_4
27 3
()
16

81
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aa

bb

cC

dd

DEVELOPMENT

92
27
3
812
729
4
( 27 )5
1000
81
10000
1
O3
{9
1
164
2
1
Oz
V9
1
92
3
3
04
729
3
()
9
1
729
1
)
9
2
V9
1
164
9
2
9
16
I
94
16
75
1
0.162
0.4
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MASTERY
6 Evaluate without a calculator.

3 3
a 83 b 32s c 362
4 8 216
d 164 e 27 3 f 25 2
32 1 1
9 125
2 3 . 2
g 64 3 h 625 4 | 5
42
1 1
6 125 kS
16

7 Fill in the missing expressions. The first is done for you.

o] - [ A [
e [ ]

Left to right, top to bottom

1'1

\ v
L]

4

(54)7 .—7 '_,

<
e
[
[

,, )
CJ . u

L1 3
(733, 73,

| ._1[ }[—] ﬁ[ 1) [—]
oy ] ) L, @

7
5,

. (, p 1 . 2
(x7)3, 7, x (v)) (x%)a, Jx2,  «x9, x9
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INDEX LAWS AND SURD LAWS

e As surds can be written with fractional indices, all index laws apply when working with surds.

e When changing numbers from

Example Apply index laws to surds.

index form to surd form, deal with negative indices first.

1 5 3
Vxsy? Which index law did we use to simplify (x°y3)z to xzyz ?
_ (x5y3)% Index law Of ........ccoooiiiiiiiiiiiiii,
53
= x2y2
1 What does a negative index mean?
Vx? Negative index means to takethe ........................ of the
= i base.
2
x3
2
= x_§
Write in index form.
a 32 b 5V2 c 2iynz
3565 5 x 43 2y®
d 4x? e V27t12 f 2
3vx5
2x 3t*
2 s
3¥°
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Write the following with fractional indices.

a V102

105¢%
d 65

6 X 5%
g 7Vx®

7x§
i 5yp¥r

5})§rf§

Write the following in surd form.

a X
1
d 2xs
23x
Express in surd form.
1
a (64x3)3
4x
1
b (64x)3
43x
1
c 64x3
64 Vx
_1
d 64x 3
ﬁ
_1
e (64x) 3
1
43x

b

b

8
8m*

76

6

2Va*b?

Wl

(2x)s

(64x) 2

64x 2

64x2

(64x§)

1
(64x3)2

c 7x7

101
88m2

1
7 X 62

i 34/y12

6n§
I 2/ g3h5
Za%bé
_4
c x 3
_71
f X sYys
1 1
k (64x§)2
1
8vx
1 1
| (64x5)3
ﬁ
Vx
1
m  (64x3)e
64+/x
1
n 64(x?%)s
643,/x3
1 6
o (64x§)

FOUNDATION

17
Tax4

1
5% 43

3y?

Zg%h%

=

8 \x

4 3/x

2Vx

64 Vx

64°x?
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Fully simplify the following.

a 25s% b 327t¢
552 3t?
d V125¢12 e (%)
5t* .
1 1
g (16a?b®):z h  (32x1%9')s
4ab* 2x%y3

Write without negative or fraction powers.

a x73 b 3x7! c @Bot
1 3
x3 x
2 _ 4 _ -3
e Zx 4 f E;:K. 3 g 4x
5
2 4
g 5
x—3 1 2
i — j X2 k x2
5
VX
_1 _3 _2
m X 2 n X 4 o) 3x 3
o b
Vx Vxd

Simplify the expression (3a)~! x 3a™1

NAPLAN A

a®a~3

Va

What is the value of p so that =a?

DEVELOPMENT

Viet8
2t?
1
(b1?)s
b*
3 [8x3
27
27\
d 5x2
1 5
1 _
h =x73
5
1
2X°
5
| 3xz
_3
p-x ¢
3 |
Va2 6 Vx3

p=-15
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8  Write without roots, and if x is in the denominator, as a negative power.

4 b 4 3 d 1
a - — c — —
x2 4x2 4x?2
4x~1 4x~2 3x? x2
4 4
3
e = foox g Vx h  Vx2
x3
S5x 73 1 | :
X2 X3 X3
. 5
i 5vVx3 j Va3 k 1 I 4i
Vx Vx
5x2 X% X i ,\’ilt
4 2 1 4
m =— n — o
Vxz2 3vVx 4 2 P 5Vx3
4x‘£’ 2x 2 x’% 4x ;
3 4 5
9 Evaluate without a calculator.
a 590 1 1 2
b 492 [ 1253 d 83
1
7 5 4
1 2 2 _1
e (9°): f (£)3 g (—8)s h 9z
64
25
27 o 4 %
—2 1 -2 _3
5 25
. 25 125
o 27 4
1 2 -3 8
m 472 n 1257 o 87Xx2

N =
N
vl
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10 Write in index form with a single base.

a

x2\/x

Jx
el
3v3

18 Use index laws to simplify these expressions. Answer in surd form.

a

| —

(TS

M| =

1| —

)

aXxda

| —

R =

3
Ja*

a Xda
Va?
3
2
¥
1
2
X
X
2
0’
y?
21
(a5)3
1 1
5
axa
1%

Cc

x3 VxZ
11
X3
25v5
55
2 4
a xa
aZ
7
x()
2
xﬁ
1
(")
31
(a*)’
2 3
axa
zW

MASTERY

X
3(—x2
1
X3
273
7
32
1
!
a* X a
4
3
X
1
3
X
X
11
(x*)?
e
2 10
(n5) 3
7
@ +a
Va8
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11 Simplify the following using index laws. Write your answer without fractional or negative indices.

a x3 X x e XZXW i lxl m ix\/;
x  x Jx
y ; o1 2
* \7:\/7 T
x Vx
1 Jx
x x6 = x5
2 1 X
c  xZx+x g xJ/xxx kK =>Xx o —x=
x Vx o Vx
3 1
vc*f\m xf:\/F
d x3xvx h  xVx xxVx I Lxl X2 X
Vx o x P Vx o xx
1
xZ = \/? x? xh = ; \E

12 Expand these expressions. Write your final answer without indices.

1 132 1 132 5 _5\2
a (xz +x 2) b (xz—x 2) c (x2—x 2)
1 1 ) 1
x+2+- x—2+- x> —2+—
X X X°
d x + 5x~1)? e x% —7x72%)? 1 _1\2
( ) ( ) f (3x2—2x 2)
25 ) 49
x*+10 +— x*+ 14+ —
X X

4
9x — 12 4 —
.
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13

Write the following in index form.

a 242

(g)

N
N
N
N

|

(N

=

X

Q) ;

NP
N————

15

d  What do you notice?

The fractional index has denominator of 2™ where n is the number of twos, and numerator is 2™ — 1

e  What would be /2,/2 2+/2 ... with 6 twos?

Answer in index form and check your answer using a calculator.

63
264

f What would be /21/2 2+/2 ... with n twos? Answer in index form.
27
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EXPONENTIAL EQUATIONS

¢ Exponential equations involve finding the value of a pronumeral in the index.
e Forexample: 2* =8and 32* —3* — 6 = 0.
e To solve exponential equations:

1. Rewrite all terms with the smallest possible base number.

2. Write an equation using the powers.

Example Solve exponential equations.

25% =125 What is the first step when solving exponential equations?
1. 52* =753 Changeall ............... numbers to be the same.
2. 2x=3 How do we know what to change the base to
v 3 (why didn’t we try to change the base to 25)?
: We change the base to the .................. possible number.
1 . 1 2
3% = 5 Why did we change 2= 3747
1 g = L We wanted the base to notbe inthe ........................
==
3x — 3—2
2 x=-2
a 9% =27 b zxzé c 16" =64
3 =
- 3
x = ; x=-3 x = 5

Example Solve exponential equations with binomial powers.

921 = 27 Why is 9%~ = (3%)%~1?
1. (3%)#1=33 9 can be written as ...............
342 = 33 Why does (32)?*~1 simplify to 3**~2?
2. 4x —2 =3 Since the powerisa .................. ,weneedto .....................
4x =5 every term.
5 Using a calculator, check the solution by substituting it back
X into the original equation.
a 25%*t3 =125 b 27%t3 = 92x

x=9
https://MrDingMaths.com | 260207 Page 22 of 35



Solve for x.
a 3*¥ =27
Solve for x.
a 7* = -
49
d 3%=1
3
Solve for x.
a 8% =16
d 32* =2
g 4*=256
Solve for x.

&) =3
a =) ==
4 3

e

-6

25*% =125

10000* =10

167 = 64

N W

FOUNDATION

d 10* =10 000

3 4
e L
243
e L
343
3
81* =9
1
2
7% =49
-2
257 =125
3
2
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5

6

Solve for x.

a 7X+9 = 49

d 27x+3 — 92x

g 272x+3 — 92x—1

j 62n-6 = 1
Solve for x.

a 3*=4+81
d 3*=327

11

b 2x+1 — gx

e 322x+3 — 1282x

h 9x—1 — 272x—6

k 113" =11

b 6*=336
e 25%=1%/125

wl N

10

https://MrDingMaths.com | 260207

9x+12 — 81x+5

25x+3 — 1253x

49236—3 — 343236—1

85n—1 — l
2
4% = /64
1
X =
9 327

| 0o

=
(02}

Page 24 of 35



DEVELOPMENT
7 Find the value of x in these equations.

a @ =x v @ mm o (-« (-3

4 —4 -3 3
X X X X
e (1) = 64 f (1) —256 g (1) =L h (i) = 625
4 4 4 256 25
-3 —4 4 —4
8 Solve for x
a 5vl=— b 3¥3== ¢ 10%5=—
25 9 1000

d (= == e (= == ooz ==
4 81

7\17* _ 4 h 32x-1 — i 72x+3 —
g (‘) =3 81 49

9 Solve 23¥73 = g2=*,

10 Solve 374 = 96~x,

—6
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11 Solve for x. Rewrite the decimals as fractions.
a 10* = 0.0001 b 2* =0.125 c 5% =0.00032

d (025 =05 e (0.04)% =125 f (006251 =2

0.5 -1.5 -

12 Solve for x.

a 3¥ x 9% =27 b 53 x2572¥*1 = 125 c 273%x42x"2 =16
1 —1 8
d 167 =— e 8 =47 foo162% = —
32 8x
317.—2 53n—3 363+2Tl
g prE—— 9 h — 125 i = 1
2 0 -2

13 Solve for x
a b
(3)x+1 - (L)H V25 X 4% X % = 2567
5 125
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14 Solve these exponential equations.

a

2% =128
1
Yy — —
157 = ——
49% =7
7% = —
7
(3%): = 3™
35 _ em

107 x 100” = 0.001

100™
1000 = e

Wl N

w| Ul

b

3% =2
3
7k = 77
3 =309
6k = 6v6
2k—4 =1

wl N

MASTERY

15Y =+/15
1
2
5% = 0.2
-1
25k = 125

121Y x Y11 = 1331

25—2x

N

N

(3_16)5k+8 — 216

19
10

(& -

ull o

5™
V5

= 25%
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15 Solve simultaneously:

a 72%7Y = 49 b 8 +4Y =4
2%+Y = 128 1
119 = —
11
x=3y=4 x=0y=-1
c 13 =1 d 2043 =17
25.X'+5y = 5 2a+1 _ 3b+1 — _11
,‘(Z*Z,y:% a=3,b=2
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FACTORISING EXPRESSIONS WITH INDICES

¢ We can split a base based on prime factors.
This allows us to simplify when the bases aren’t the same.

Example Simplify expressions with indices by factorisation.

12" x 9 = (4 x 3)" x 32 Which index law says (4 x 3)" = 4™ x 3"?
= 4" x 3" x 32

— 22n % 3n+2

Write these expressions with prime bases and simplify.
a 2" X 4™ x 8" b 100271 x 2571 x 871 g2y gntl
¢ 3x27M

2(171 2411—5 e 5471—4 34

¢ We can factorise expressions involving addition and subtraction by taking out a common
factor. This is useful when simplifying fractions.

Example Simplify expressions with indices by factorisation.

3" 4 3ntl Why aren’t we able to simplify this expression
=3" 43 x 3" like we would 3™ x 3n+1?

3n(1 4 3) There is no index law for ..................
= +

4 3 Why are we able to rewrite 3"+ as 3 x 3"
=4 X

3 x 3™ js the same as 3" x 3™
How is this similar to simplifying y + 3y?

The common factor of 3" +3 x 3™ js

Simplify by factorising.
a 7n+2 + 7n b 22n+2 _ 2211—1 3n+3_3n
311

50 x 7" 7 x 22771 or 3.5 x 22" 26
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1 Simplify by making all the bases the same.

a 3 x3* b 32x2*
3x+1 2x+5

d  5%2¥ x53% - 25% e 73Xt L 4099-3x

55’,\' 7‘Jx 14
g 82x -~ 26x X 4% h 93m+1 X 34m—1

ZZX 31mn+1
i 6% x 4* +3* k 12* x18*

st 23x X 33x

2 Simplify by factorising each base to the smallest prime factors.

an92n+1 2537’1)(57’1—3
a 6n—2 54n+3
Zn/x 34n+2
- 2n—2 X 311—2
22 x 33n+4 53n-6
127’1—3 x271—n 4nx7n—3x493n+1
92nx8n—1xl6n e 14n+2
275n73 X Sfﬁn 2n72 e 7bn—3

FOUNDATION

1
- X 2%
2

fol
(9)6)2 X (3396)3
3Hh
3271 -~ 82n -~ 4371
2-7n
24x+1 X 8—1
31’+1 X 231
12%X72x4%
6x—2
23X*Z
352x52x7°
254x493
49
625
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a  Simplify 2 x 2*

Hence explain why 2* + 2* can be written as 2**1

DEVELOPMENT

E:

c What is the highest common factor of these two terms: 2**1 and 2*

d  Therefore, factorise 2**1 + 2* by taking out the highest common factor.

Factorise the following by factoring out a common factor.

e 343743

%3+l

7Tl + 7Tl+2
h 7n—-1 4 7n+1
7
k 5" — 5n-3
124 x 5"3
2n+3_4xzn
n 2217._411—1
16
3 x2n

f

38_37

2 x 37
227’1 _ 2n—1
2n _ 2—1
ZH
7n+7n+2
7n—1+7n+1
7
on+1 (22n+1)n‘1
(21’1)1’1+1 - 4n
273n2+3n+2

g 311 + 3n+1

+2F=2x2% = 2%

2%(2 + 1) = 3(2%)

4 x 3"
571 _ 57'l+1
J 5n+1 + 5N
2
22n_2n—1
m 211_2—1
2?1
azxm_bzxm+4
P a—bx?
x™(a + bx?)
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4

6

Simplify by a combination of prime factorisation and taking out a common factor.

a 6" — 3N b 6™ +3M 12%+1
2n+lyp ¢ 62X 43%

3n
3n(2n . 1) -

a Factorise 5**1 4 5"

101+5100

b  Hence simplify —

Find the value of x if 2% is half of 2290

12"—-18"

d 371_271

o _pn3n

100
5

199
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7 Factorise and hence simplify the foIIowing. (hint: difference of two squares)

9'”-_1 527’1_57’1

a

B"+1)

8 Factorise: (hint: difference of two squares)

a 5%*-—2% b 24—

(5% +27)(5% = 2%)

9 Solve
a 8x — 2x+3 + 2x+3 b 32x — 2x+5 _ 2x+4

3Nn_1 b 5n—1

26x

MASTERY

29%(1 + 2%)(1 — 2%)

4x_2x+1_8:0

10 Simplify 6° + 6° + 6° + 6° + 6° + 6° and express your answer in index form.

11 Show that 22™*+3 4+ 4™ js a multiple of 3 for all positive integers m.

67

22m+3 4 4™ = 9(2™); - multiple of 3
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CHECK YOUR UNDERSTANDING

Fractional indices

1 Evaluate 25

a 12.5 b 5 [ 25.5 d 1

1

2 Evaluate 642
a 64.5 b 8 c 32 d 1

3 Evaluate 64§

a 4 b 64.3333333... ¢ 8 d 1
643
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Further fractional indices

1

1

Evaluate G)E

a 3
2

What is equivalent to V752

a 5r3

2
Evaluate 273

a 18

3
Evaluate 162

a 12

Evaluate (E—Zf

3

1
Evaluate (8) 3

a 2
72
3

1

Evaluate (2,;7);

a 2
3

2

Evaluate ( ) 3

8
27

O

ullw

24

81 d 4.5
16 2
5 5
3 d 3r
243 d 3
64 d 512
64 d 3
27 4
2 d 1
83
81 d 2
24 3
4 d 9
9 4
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