Year 10 Chapter 3 Algebra 2 Booklet
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7 simplify the following, using the second index law.
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8 Simplify the following, using index laws 1 and 2.
B3 s

T x AT ¢ 16a%bx dab’
o510 32475°
o 9 x6xyT ¢ 4w?x 126w
1200 12¢%w

9 When Stuart uses a calculator to raise ~2 to the power 4 he gets ~16, when in fact the answer
is actually 16. What has he done wrong?
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10 Consider the following use of negative numbers.
a Evaluate:

i3 -3

b Whats the difference between your two answers
in part a?

¢ Evaluate:
i (-2? -2

d What do you notice about your answers in part 2 Explain.

11 Use index law 2 10 evaluate these expressions without the use of a calculator.
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Exercise 3H
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1 Complete the following index laws.

a Any number (except 0) to the power of zero is equal to
b Index law 3 states (a"y' =
¢ Indexlaw 4: (ax by"

d Indexlaw 5: (‘i]":%

2 Copyand complete the following.
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3 Evaluate the following, using the zero power.
a 4 b s5° c X0 d o
e 3¢ f 40 g 3%+6" h 10-10x"

i 3d-2 Ptk ;f., I sd0+ap®
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4 simplify the following by using the third index law.
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5 Simplify the following by using the third, fourth and fifth index laws.
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6 Simplify the following by using index laws.
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7 Evaluate the following without the use of a calculator.
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8 Simplify the following.
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9 simplify the following, expressing your answer with positive indices.
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Exercise 31
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1 Complete the following, to express with positive indices.
a am=[] b

2 Complete the following by fillng in the boxes to express with positive indices.
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3 Express the following with positive indices.
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4 Rewrite the following with positive indices only.
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6 Simplify the following, expressing answers using positive indices.
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7 implify, using index laws, and express with positive indices.
a (x4 b ()2 c ()0
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8 The mass of a small insect is 376 kg. How many grams is this, correct to two decimal places?
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9 Evaluate the following without the use of a calculator.
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10 Consider the number (%)’ Using a positive index this becomes -

&
a Complete similar working to simplify the following

" - o -
3 i (L X! v (4
G wfy G v
b What conclusion can you come to regarding the simplification of fractions raised to the power
of =17
© Simplify these fractions.

o e
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Exercise 3J
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State yes (Y) or no (N) as to whether the following numbers are written in scientific notation form.
a 127x10° b 152x1072 c 08x10% d —41x107

State whether these numbers would have positive or negative indices when written in
scientific notation.
a 7800 b 0.0024 © 27000 d 00009

Write the number 4.8721, using the following numbers of
significant figures.

a three b four ¢ two
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4 Write these numbers as a basic numeral

a 312x10° b 54293x10% c 7.105x10°
d 8213x10° e 595x10° f8.002x10°
g 1.012x10* h 9.99 % 10° i 2105x10%
j 4s5x107 k 272x1072 1 3085x107*
m 7.83x107 n 9.2x10°% 0 265x107"
p L002x107* q 6235x 1076 r 98x107!
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5 Write these numbers in scientific notation.

a 43000 b 712000 © 901200
d 10010 e 23900 1703000000
g 0.00078 h0.00101 i 0.00003
i 003004 kK 0112 1000192
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6 Write these numbers in scientific notation using three significant figures.

a 6241 b 572644

© 30248 d 423578

e 10089 134971863
g 72477 h 356088

i 110438523 i 0.002423
Kk 0018754 10000125
m 0.0078663 n 0.0007082
0 0.11396 P 0.000006403
q 0.00007892 r0.000129983

7 Write the following numerical facts using scientific notation.
a The area of Australia is about 7700 000 km?.
b The number of stones used to build the Pyramid of Khufu is -
about 2500 000.
‘The greatest distance of Pluto from the Sun is about
7400000000 km.
d A human hair is about 0.01 cm wide.

& The mass of a neutron is about 0.000000000000000000000000001675 kg.
f The mass of a bacteria cell is about 0.00000000000095 g.
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8 Explain why 38 x 107 is not written using scientific notation and then convert it to
scientific notation.

9 Use a calculator to evaluate the following, giving the
answers in scientific notation using three significant figures.

a @3’ b (5047
¢ e83xI0 4 518109

e 93x1072x86x10° 1 (327x10%+©9x107)
g V323x10° h 7(33x 107

10 The speed of light is approximately 3 x 105 km/s and the average distance
between Pluto and the Sun is about 5.9 x 10° km. How long does it take for
light from the Sun to reach Pluto? Answer correct to the nearest minute. -
(Divide by 60 to convert seconds to minutes.)
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11 E=me is a formula derived by Albert Einstein (1879-1955). The formula relates the energy (E joules)
of an object to its mass m kg), where c is the speed of light (approximately 3 x 10° m/s).

Use E = me® to answer these questions using scientific notation.
a Find the energy, in joules, contained inside an object with these given masses.
i 10kg i 26000kg
iii 0.03kg iv 0.00001 kg
b Find the mass, in kilograms, of an object that contains the given amounts of energy. Give your
answer using 3 significant figures.
i1x10%) i 3810161
iii 8.72x 10%) v 17x1072)

© The mass of Earth is about 6 x 10* kg. How much energy does this convert to?
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Exercise 3G
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i

in the missing words, using index, power, multiply, expanded and base.
a I3’ 3isthe and 5 is the

b 4%isread as 4 to the of 6.

¢ THisthe form of 7x7x 7x 7.

d The power tells you how many times to the base number by itself.
e 6x6x6isthe form of 6.

Write the following in expanded form.
a s b 7

c x5 d (ab)*

Complete the following to write each as a single term in index form.

Ao s6 T —
a PxT=7xTxTx[___] b s

=1 :ﬂ

Choose from the words add or subtract to fill in the missing words.

a Index law 1 says that when two terms with the same base are multiplied, the powers.
b Index law 2 says that when two terms with the same base are divided, the powers.





image3.png
5 Wiite the following in index form.
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6 Simplify the following, using the first index law.
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