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EXxponents



Law 1 Expand to simplify

YouTube Video: https://youtu.be/1f7FZun34Sk

Exercise 1
Expand and then Simplify

eg. A 3*x32 e.g. B 42x3 x43x? x 4
=3.3.3.3x3.3 =4.4.xxx X 4.4.4xx X 4
= 36 — 46x5

1 25 x 23 2 5X%52x%x5

3 x? x x3 x x* 4 y2 X y? X y% x y?

5 2y% x 25y3 6 32.5%x% x 53x*

7 33x2y* x 3*x3y 8 a3bc3 x 3a*c? x 2b*c

Law 1

YouTube Video: https://youtu.be/RSM9GHxdMOs

Exercise 2
Use Law 1 to simplify the following:

eg. A 3*x32 e.g. B 42x3 x43x% x 4
_ 34+2 _ 42+3+1,3+2
= 36 — 4645
1 25 x 23 2 5X%52x%x5
3 x? x x3 x x* 4 y2 X y? X y? x y?
5 2y% x 25y3 6 32.52x2 x 53x*
7 33x2y* x 3%x3y 8 a3bc3 x 3a*c? x 2b*c
9 3P x 33 10 x® X x%@
$11  x20+1 x y2a-4 ¥12 y2a+D 5 gy a+3D
¥13 22y2b=3,2a 5 23),2+b 30
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https://youtu.be/1f7FZun34Sk
https://youtu.be/RSM9GHxdM0s

Negative Ex

YouTube Video: https://youtu.be/0-1d8-Mef58

Exercise 3

Make all the exponents Positive

ponents

eg. A 3% eg.B —_L
_1 y~!
1
=Yy
eg.C a2 eg.D 2a°p7°
b8 cd—4
_ b _ 2a%a*
e T cb3
Notice only the bases with negative
exponents “move”
1
1 275 2 —
y
3 2x 2 4 376y
1 1
5 3p_7 6 7_7t7
11 y_l
T & T
2x7? 3.572
9 e 10 =
ab?c™3 354t 3yt
11 o 12 —
Law 2 by Expansion
YouTube Video: https://youtu.be/0dv2GdIxpik
Exercise 4
Expand and then Simplify
eg. A 2° eg.B x°
24 x7
22222222 . XXXXXX
- 2.2.2.2 XXXXXXX
22 '2.22222 — Be e e e e Yk
- 12. 12, 12 12 1% 1% ¥ 1% ¥ XX
11112222 — H
- - 1.1.1.1.1.1
\ 1.1.1.1 1 x
. T x
1
=16
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https://youtu.be/0-Id8-Mef58
https://youtu.be/0dv2GdIxpik

eg.C 11%a* e.g.D 2.3%2x3y?
11%a 5.24x2y?
__ 11.11aaaa 2.3xxxyy
T 11.11.1111a T 5.2.2.2.2xxyy
_ 1114 1114 Ygaaa 233 xxly 'y
1AL 1111111 44 T 542222 j% % (¥ ¥
— lllaaa _133.11x.1.1
1.1.11.11.1 T 51222
_a 9x
112 40
a3
" 121
1 s 2 v
5 y3
3 3 4 x?
36 x5
5 22a3 6 33b3
24 b*
7 5% 8 7
52¢3 7d?
9 2x? 10 3.53
23x2 32.54-
Law 2
YouTube Video: https://youtu.be/LTj56Ui7vEo
Exercise 5
Use Law 2 to remove the fraction and then simplify
eg. A 3° eg.B
32 x6
— 35_2 — x3—6
— 33 = X_3
=27
eg C 1 eg.D 23%%?
11%a 24.5x2y?
— 112—(—4)a4—1 = 21-4 32. 5—1x3—2y2—2
= 11%a3 =273.325"1xy"  {y° =1}
=273.32,5"1x
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https://youtu.be/LTj56Ui7vEo

1 5 2 r*
5 y3
3 3t 4 x?
36 x5
5 22q3 6 33p3
24 b4
7 5% 8 7
52¢3 7d2
9 2x? 10 3.53
23x2 32.54
11 x %y 12 adp—2c*
x2y3 ab—1lc-1
Law 3 Investigating
YouTube Video: https://youtu.be/fvXAcpOHbOO
Exercise 6
Simplify the following:
eg. A (2x3)* eg. B (5%ab™%)?
= 2x3.2x3.2x3. 2x3 = (5%ab™2)(5%ab™?)
_ 1+1+1 ,3+43+3 53+3q1+1p=2+(=2)
! = 56q2p—4
— 23X9
eg. C /x5
%)
x5\ (x5
-5 &)
x5+5
= 33+3
xlO
=5
1 (a?)3 2 (3b3)?
3 (—22¢%)3 4 r2\?
(%)
5 ax \2 6 ((x3)2x~1)3
(x5y3)
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https://youtu.be/fvXAcp0HbO0

Law 3
YouTube Video: https://youtu.be/4ewAqg5WGURQ

Exercise 7
Use Law 3 to Simplify

eg. A (3%)° eg. B (x3)°
— 32x5 — x3><6
— 310 = X18
eg.C (53x5)° eg.D (11a3ph=2)*
— 53X5x5><5 — 111><4-a3x4b—2X4
— 515x25 - 114a12b‘8
1 (27)8 2 (t6)2
3 (s72)5 4 (u?)~*
5 (3_2)_5 6 (32612)5
7 (773¢)~® 8 (1377p72)"8
9 (32a2(d2)2)5 *10 (3x)5
*11 (52ya3y)5 *12 (722a32)5y
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https://youtu.be/4ewAq5WGURQ

Square and Cube Roots
YouTube Video: https://youtu.be/p-tIBjzmwPQ

Exercise 8
Simplify
e.g. A 54 eg.B ql*
— 54+2 — a14-+2
— 52 = a7
eg.C 3/39 eg.D 3/pis
— 39+3 — p18+3
=33 = pb
eg kb  441c*
V32, 72¢4 {441 = 32.7%}
— 32+2_ 72+2C4+2
= 3.7¢?
= 21c?
N 2 Ywz
3 Vi9%® 4 2D
5 V76 6 Vp?!
7 3/218q27 8 8 113q—24
9 (\/x_z)2 *10 24a
11 V1024a1° 12 V/3375b3
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https://youtu.be/p-tJBjzmwPQ

Answers

Exercise 1
1 2° %23
=2.2222x%X222
= 28
3 x% x x3 x x*
= XX X XXX X XXXX
= x9
5 2y% x 2°%y3
= 2yy X 2.2.2.2.2yyy
— 26y5
7 33x2y* x 3%x3y
= 3.3.3xxyyyy X 3.3.3.3xxxy
— 37X5y5
Exercise 2
1 2°x 23
— 25+3
= 28
3 x?% x x3 x x*
— x2+3+4
5 2y% x 25y3
— 21+5y2+3
— 26y5
7 33x2y* x 3%x3y
— 33+4x2+3y4+1
— 37x5y5
9 3P x 33
— 3p+3
11 x2a+1 X xZa—4
— x2a+1+(2a—4)
— x4a—3
13

22y2b—3Z2a X 23y2+bZ3a
2b—3+(2+b)22a+3a

— 22+3y
— 25y3b—1Z5a
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10

12

5%x52%5
=5x55x%x5

=54

y?xy? xy? x y?

=YY XYy Xyy X yy
32,52x2 x 534

= 3.3.5.5xx X 5.5.5xxxx
— 3255x6

a3bc® x 3a*c? x 2b%*c
= aaabccc X 3aaaacc X 2bbbbc
= 3.2a’b>c®

= 6a’b5c®

5x5%x%x5

_ 14241
=5
= 54
y?xy? xy? x y?
_ y2¥2+2+42
_ "8
=Yy
32,52x2 x 53x*%
— 32 52+3,2+4
— 3255X6
a3bc® x 3a*c? x 2b%*c
— 3.2a3+4b1+4c3+2+1
= 3.2a’b5c®
= 6a’b>c®
x® X x2¢
— aa+2a
— x3a
2a+b a+3b
y Xy
— y2a+b+(a+3b)

— 1, 3a+4Db
=Y
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Exercise 3

1 2-5
1
T 25
3 2x 2
_ 2
T xz
5 1
3p~7
p7
)
7 11
=
1173
T
=113
9 2x 72
3—1y2
23
T x2y2
_ 6
T x2y2
11 ab?c~3
d—le?
__ab%d
T c3et
Exercise 4
1 53
5
5.5.5
T s
_ 's55
.5
__ 155
!
=25
3 3*
36
_ 3333
" 3.3.3.3.33
13 13 13 13

13.13.,3.,3.3.3
111

1.1.1.1.3.3
1

9
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10

12

|-

[
I ®

U~|)|
L S R
= w
I

Hw|‘<
(=)}

3.572
a~1p—3
3ab3

52

3ab?

25
3574t 3y~
w3x~3

3x3
s*t3uws

xx

XXXXX
x ¥

1% 1% XXX
1.1

1.1xxx

x3
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52¢3
5.5.5

5.5ccc

15 155
15 15 cce
1.1.5
1.1ccc
5

c3

2x2

23x2
2xx
2.2.2xx
12 1y 1x

1222 1% %
1.1.1

1.2.2.1.1
1

4

Exercise 5

1

52¢3

23x2
— 91-3,2-2

— 2—2x0
= 2_2
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10

10

33p3

b4

3.3.3bbb
bbbb

333%% b 1p
Y

3.3.3.1.1.1

1.1.1b
27

32.54
3.5.5.5

3.3.5.5.5.5
13 15 15 15

1.1.1.1
1.3.1.1.5
1

15

7d?

32.54
— 31—2 53—4-

=371,571

133.45 ;5. 455
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11 x—Zy 12 a3b—2c4—

x2y3 ab-1lc-1
= x2-2y1-3 — g3~ 1p~2-(-1) 4=(-1)
— x—4y—2 — azb—1cs
Exercise 6
1 (a®)® = a%.a?.a? 2 (3b3)% = 3b3.3b3
— a2+2+2 — 31+1b3+3
a® _ 32p6
= 9p°
3 (—22(,'5)3
= (=22%¢%)(=22%c>)(-2%c>) {—ve X —ve X —ve = —ve}
— _D2+2+2,5+5+5
— —26C15
4 (ﬁ)z 5 4x \3 4x 4x 4x
ts) (x5y3) - (x5y3) (x5y3) <x5y3>
= (r—) (r—) 41+1+1x1+1+1
thfz ° = x5+5+5y3+3+3
= t5+5 _ 43x3
ot x15y9
=T — 43x3-15)9
= 64x~ 12979
6 ((x3)2x1)?

= (x3.x3.x71)3
_ (x3+3+(—1))3

— (x5)3
= x5.x%.x°
— x5+5+5
= x15

Exercise 7

1 (27)8 2 (t6)2
= 27X8 — t6>(2
= 256 — ¢12

3 (s72)5 4 (u?)~*
— S—2><5 — uz><(—4)
— o—10 =y 8
=S =u

5 (3_2)_5 6 (32(12)5
— 3—2><(—5) — 32X5a2><5
= 310 = 310,10

7 (773c¢3)73 8 (1377p=%)78
= 7-3%(=5) 2x(-5) = 1377%(=8) -—2%(-8)
— 715,-10 — 135616

9 (32a2(d2)2)5 *10 (336)5
— (32a2d2x2)5 — 3xx5
— 32X52X5 J4X5 — 35%
— 31010420
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*11 (5%a¥)’
— 52y><5a3y><5
— 510ya15y

Exercise 8

N

— 76+2
=73
V1930

— 1930+2
=191%

5 7
— 76+3
=72
=49

7 3/218q27
— 218+3q27+3
— 26q9

S (W#)
= (x)?
= x2

11 V1024a10
1/2106110

— 210+2a
— 25a5

w

10+2
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*12

*10

12

(722a32)5y
— 722><5ya3z><5y
— 710yza15yz

Page 12



