Year 9 Worksheet 6: Indices and Surds

Question 1: Answer the following.

(1) What is 3x* x 7x* is equivalent to:
A. 10xx° B. 10x* C. 10x°
(2) Simplify 4(2a*)°.

A 4 B. 8a* C. 8a
(3) Expand (5b®)>.

A. 5b° B. 5b° C. 25b°
(4) 49" is equivalent to:

A. 2401 B. 25.5 C.9
(5) What is +/3 x +/5 equivalent to?
A.+\/8 B. /15 C.+/35

(6) Simplify 3+/5 + 4.7 — +/5

A. 67 B.8J5 C.-— 457

D. 21x°

D. 8a°

D. 25b°

D.7

D. 145

D.+5+ 7

E. 21x*

E.8

E. 125b

E. 4

E. 151

E. 25 + 447
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3,5

(7)snany3aﬁ»<“i3
A.3d’b B. 3ab” C.3ab’ D.3d’b°
3 242
(8) (4’15 ) is equal to:
A. 16xgy2 B. — 16x9y2 C. 4x3y1 D. — 4x3y1
(9) What is 4.05x10 " in expanded form?
A. 405 B. 0.405 C. 0.045 D. 0.0405
(10) What is 0.000730 in expanded form?
A.7.30x10° B. 7.30x10" C.7.3x10°

E. ab

E. 4x3

E. 0.00405

D. 7.3x10 "
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Question 2: Answer the following.

1

Simplify the following.

4 5
a—x XX

b. 3pq5><8 q2p6

c.7a’ b’ b+ab

d. 2ab3c5x3a2b2c+9a2b4c
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For the following expression, write them with positive indices.

a. (4u3)_2
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Simplify the following.

32 30
2a ¢ b a
a. — X >
b 6¢c

3
b. (3a1bf) x c3a32b
0
cb 9a c

Evaluate the following without using a calculator.

a. /64
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N

3
o]

-h‘»—-

d. 81

e.9°?
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Simplify the following operations with surds.

a. 85 — 35

b. 243 — 47 + 33 + 87 — 3

c. 35 x /7

d. 44/11 x 64/3

e. /72 ++/8

f. /48 + 3/6
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Convert the following values in decimal form.

a.5.73x10" =

b. 1.425 x 10° =

c.2.938 x 10> =

d.3.82 x 10" =

Simplify the following using a combination of index laws.

3 2a°c xc’d’b 4b’a "
' 8p° 2¢”
4 —5 —2 43
b 3a°b e 3cab
E - 5 -2 2
9¢ b a 9a'b
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Convert the following and express them in terms of scientific

notation.

a. 18 years

b. 950 microseconds

c. 50 seconds

d. 75 days

= hours

seconds

days

= minutes
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Answer Key

Question 1: Answer the following.

(1) What is 3x° x 7x* is equivalent to:

A. 10xx° B. 10x® C. 10x°

Answer: D. 21x°

(2) Simplify 4(2a‘)°.

A. 4 B. 8a* C. 8a
Answer: A. 4

(3) Expand (5b3)2.

A. 5b° B. 5b° C. 25b°®
Answer: C. 25b°

(4) 491/2 is equivalent to:

A. 2401 B.25.5 C.9
Answer: D. 7

(5) What is 1/3 x +/5 equivalent to?

A.+8 B. /15 C.+/35

Answer: B. \/E

D. 21x°

D. 8a*

D. 25b°

D.7

D. 145

E. 21x*

E.8

E. 125b

E. 4

E. 151
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(6) Simplify 3+/5 + 4.7 — /5

A. 67 B. 845 C.— 457 D.+5+7
Answer: E. 2\5 + 4\5

. . 2 a3b5
(7) Simplify 3a b><4—b3
A.3d’b B. 3ab” C.3ab’ D.3d’b’
Answer: C. 3ab’

3 2 2

(8) (4" 2 ) is equal to:

-y
A. 16x9y2 B. — 16x9y2 C. 49(33/1 D. — 4x3y1
Answer: A. 16x9y2
(9) What is 4.05x10 " in expanded form?
A. 405 B. 0.405 C. 0.045 D. 0.0405
Answer: E. 0.00405
(10) What is 0.000730 in expanded form?

3 4 -3

A.7.30x10 B. 7.30x10 C.7.3x10

Answer: D. 7.3x10 "

E. 25 + 447

E. ab

E. 4x3

E. 0.00405

D. 7.3x10 "
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Question 2: Answer the following.

1 Simplify the following.

4 5
a—x Xx

b. 3pq5><8 q2p6
_ 24q7p7
c.7a’b’ b+ab’

=7 a4b2

d. 2ab3c5x3a2b2c+9a2b4c

2 1,15
?abc

2 For the following expression, write them with positive indices.

a (4 =1/(16u")
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Simplify the following.

32 30
2a c b a 3 B 4 _ 2
a 1,0 3 2 2 1 23
. 2 2 3a' b cab 2ch . (b ca
b 6¢ b. — | X— C. 5 - 7
0 9a’c 3 4c
ch ab
i .a.¢c_a:c : 32 32 Apply the fraction rule: & = 4_€
Apply the fraction rule: ST simplify (3%11)( ¢ a3b ): BTal . c a3b b A
b 9a"c b 9a"c c
_ 2(13c2b3 5 2,1\, 4
=3 3 b
b2' 602 _ 3a_, Sa%s (63—2) " de
S —\Nab /]
(b7263ﬂ)2
9
Cancel the common factor: ¢~
Simplify 32:  3ab
_ 24%° TR N .
=5 N 2c°b |4 4 6dc "
b 6 c L AN
Slmpllfy( 73 ) 4¢™: ORI
39 a’b b "a
=3aqpcah
Factor the number: 6=2- 3 9a"c
53 Bac?
" _ P2
.. 32 2 =7
b"- 23 Cancel £9b. b (b 203”)2
9036‘ 9a
Cancel the common factor: 2 ) P
b b
B33 =3”bi;_(, Apply the fraction rule: 2~ = a
b 3
) b_a b 64c12
Apply the fraction rule: g - = = =
c b12a12( bfzc:a”) 2
;3 _ 3abc%
Simplify 2%5: b 9a
b2
2 . . 12 12(,—2 2 14
Apply exponentrule: aa = a Simplify 5™ ~a (b cga) . 58148
_d% 5
3 bb=b _ 64012
T 8146
ba’c
— 3ab2c2
9a
Cancel e 64c°
Cancel the common factor: a o408 8,14
_ 3b2c2 6
9 _ 64c
b8a14
Factor the number: 9=3- 3
— 3b262
3-3
Cancel the common factor: 3
b2c2
T3
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Evaluate the following without using a calculator.

3 5 1
.64 =4 .\32=2 2 _
a./6 b.+/3 c.25* =5
3 5 Apply exponent rule: (af)c=a"®
v/ 64 v 32
:52'%
Factor the number: (}4:43 Factor the number: 32 e
= 3\/ 43 = v 25 1
Apply radical rule: Vd' =a, a>0 | Apply radical rule: Vd =a. a>0
3/ 3 5/ =51
Ve =4 VP =2
=4 —9
Apply exponent rule: al =a
=5
1 1 _1
4 2 3
d.81" =3 e.9” =1/3 f.27 ° =1/3
Apply exponent rule: (o?)e=da*,
b\e be ([ b)c be
Apply exponent rule: (4 )’ =a Apply exponent rule: (a®)e =dt 3.1
=33
:34'% 32'-%
3-L=-1
11— 2. L o
=3_1

Apply exponent rule: al =a

=3

Apply exponent rule: a

_ 1

a

Apply exponent rule: ¢~ = 1

a
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Simplify the following operations with surds.
a. 85 — 35

=55

b.2y3 — 4/7 + 33 + 87 — 3
=47 + 43

c. 3+/5 x /7

=3+/35

d. 44/11 x 64/3

= 24+/33

e.\72 + /8

=1/9

f. \/E = 3\@

=1/(3+/8) or 24/2/3

Convert the following values in decimal form.

a.5.73x10" = 57300
b. 1.425 x 10 = 1425
c.2.938 x 10> = 0.002938
d.3.82 x 10" = 0.000382
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Simplify the following using a combination of index laws.

2a°c*xc’a’p 4ba”!
a. = =
8b 2c
_ Cancel the common factor; 2
_ 2a20400a2b . 4b3a 1
- 5 5
8b 2¢ _ a4c4b3
2.b4ac5
2402 14
eriael 2a ¢ 050 b: a c4
b 4b 4 5
Simplify %: a
_ a . 46%a !
4p* 2¢° 34.3
_ac b
2b405
3 -1 3
Cancel 22 95 %5
")
aC ac _1
Simplify 0—5: %
c
_ a2
4!)4 ac5
_ a3b3
P : 2pc
Apply the fraction rule: - - = = (
_ a4c4' 2b3 3
- 4 5 . . i
4b ac Simplify bj: -
: b
b
Factor the number: 4 =2 2
a3
4 4 3 = =
_ac - 2b 2bc
2- 2b4ac5
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9% b a ab ¢

2
3.4 -5 4 3
3abc . 3cab
b. ( 3 ) - 5 -2 2
9
Apply the fraction rule: (j —4c
34 -5\ B
(3a_l;3r:3 ) 2 9a5b 202
—_ V9 "ba

364a3b

3,4 -5\ _. P
(73(150 ) R 9a56 T

- 2
Cancel ~2¢ b . 2T
A - : B
304035 a‘bﬁ
— 27c2
a2b5
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Apply exponent rule: c'fU =1, assuminga# 0

Applyrule:1- a=a

(b c‘a)2
_ (act)s
(b_zc a)s

-1
4ba5

b=
ra|ca

B
d
1 3
— (bicfa)z 4ba”
(4c4)1(57271a)3
( 702 )9 2 1584
Cancel \b-¢c2a)” - dba 2- 22 a
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Convert the following and express them in terms of scientific
notation.

a. 18 years = 157680 = 1.58 x10° hours
b. 950 microseconds = 0.00095 = 9.5 x10 " seconds
c. 50 seconds = 0.000578704 = 5.79 x10_* days

d. 75 days = 108000 = 1.08 x10° minutes
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