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F_WORKSHEET # 009 Australian Curriculum Year 8 Mathematics FWMBT1U1

Indices, Scientific
Notation, Rational

AC ACIA Numbers, and

TUTORING Surds

Free and always will be!

Focus: A set of questions and solutions for Year 8 students on Indices and Scientific Notation, tailored to the

Australian Curriculum under the strand '‘Number and Algebra':

1. Basic Index Laws:

a) Simplify 3% x 33.

57
b) Simplify e
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2. Negative and Zero Indices:

a) Evaluate 273
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b) What is the value of 7° 2

3. Fractional Indices:

a) Simplify 8% .
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b) Evaluate 16% .

4. Scientific Notation:

a) Convert 0.000056 into scientific notation.

b) Express 345,000 in scientific notation.
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5. Operations with Scientific Notation:

a) Multiply 2.5 X 10° by 3 x 10%.

b) Divide 6 X 103 by 2 x 104.
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6. Application of Indices and Scientific Notation:

a) The distance from Earth to the Sun is approximately 1.5 X 10% km . If light travels at 3 x 10 m /s,
how many seconds does it take for light to travel this distance? (1 k7 = 1000 m)
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b) If the mass of an electron is approximately 9.1 X 107! kg, how many electrons would be needed
to have amassof 1 kg ?

7. Rational Numbers and surds.

a) What is the resultof —2 + 7 ?

b) Put the following set of numbers in ascending order: { 5, — 2,1, — 3,7}
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c) Solve the following multiplication: —3 X (-2).

-20

d. Perform the division:

-7 1
e) Calculate the following expression involving rational numbers: N + 1
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f) Simplify: 1/ 192 as much as possible without using a calculator.
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Solutions

1a.
Using the law:

— 32 x 33
— 32+3
= 3.
b.
Using the law:
57
54
— 57—4
=53,
2a.
— 23
1
~ h3
1
=3
b.
Any non-zero number raised to the power of 0, is 1,
- 79
=1.
3a. 1
83 means the cube root of 8 :
— 81/3
B
=2.
b. ]
162 means the square root of 16 :
161/2
=4/16
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Move the decimal point 5 places to the right
to get a number between 1 and 10 :

0.000056
=5.6x107.

Move the decimal point 5 places to the left:

345,000
=3.45x%x 10°.

Multiply the numbers and add the exponents:

(2.5%3)x(10°x 10%?) = 7.5 x 10*>*?
=7.5x%10°.

Divide the numbers and subtract the exponents:

6x10° 6 .,
=—x10
2x 104 2
=3x 10%.
First, convert km to metres:
— 1.5x 10%km

= 1.5 x 108 et X 1,000 m /ferit
=15%x108 x1x10°m
=(1.5x1)x (108 x 10*)m
=15x10%3m
=15%x10"m.

Then, calculate time:

Distance

Time =
Speed

_ L5% 10"
3% 108p/s
=(1.5+3)x 1085
=0.5x%x 1085

=05x10%s
= 500 seconds .
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b.
Total mass
Number of electrons =

Mass of one electron
__ K

T 9.1 x 10731 g
=(1+9.1)x 103!
~ 0.1099 x 103!

~ 0.11 x 103!

~ 1.1x10%.
7a.
2.(7-2)
b.
-3,-2,1,5,7.
c.
—3 times — 2 gives a positive result because ey
multiplying two negatives results in a positive: opposite
—3x(=2)=3x2 same
=6.
d.
Dividing two negative numbers gives a positive result:
—20 _ 20
-5 5
=4.
e.
First, find a common denominator (4 in this case):
=7x2 -10
2x2 4
—-14 1
- — 4+ —
2 4
- 14 1
4 4
- 14 +1
4
- 13
4
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Additional Notes for Teachers:

Learning Outcomes:
Students should master the manipulation of indices, understanding laws of indices, and be proficient in
converting between standard and scientific notation.

Teaching Strategies:
Use real-world examples like distances in space or the size of particles to make indices and scientific
notation relevant. Interactive tools or games that involve powers and roots can enhance learning.

Assessment:
Evaluate through exercises requiring simplification of expressions with indices, conversion between
standard and scientific notation, and solving problems involving these concepts.

Resources:
Calculators with scientific notation capabilities for real-time practice. Online simulations or software for
visualising the scale of numbers in scientific notation.

This set of questions aligns with the Australian Curriculum for Year 8, focusing on deepening students'
understanding of indices and their application in scientific notation.

IMPORTANT: At Acacia Tutoring we believe all educational resources should be free, as
education, is a fundamental human right and a cornerstone of an equitable society. By
removing financial barriers, we ensure that all students, regardless of their
socioeconomic background, have equal access to high-quality learning materials. This
inclusivity promotes fairness, helps bridge achievement gaps, and fosters a society
where every individual can reach their full potential.

Furthermore, free resources empower teachers and parents, providing them with tools
to support diverse learners and improve outcomes across communities. Education
benefits everyone, and making resources universally accessible ensures we build a more

. . PER REVERENTIA INTEGRITAS

informed, skilled, and prosperous future for all. SCIENTIA ET MISERICORDIA
Through Respect Integrity

Knowledge and Compassion

All documents are formatted as a .pdf file, and are completely FREE to use, print and
distribute - as long as they are not sold or reproduced to make a profit.

N.B. Although we try our best to produce high-quality, accurate and precise materials, we at Acacia Tutoring are still human, these
documents may contain errors or omissions, if you find any and wish to help, please contact Jason at info@acaciatutoring.com.au .
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