R Index laws, standard form and surds

ROBINSON Worked solutions

This topic online

d.3v-8 (4 marks)

12 X\2 = 144

2
)
SXS XS = \25

s
¢)
0.7x 0.7 = 0.4

0.7

d) o ne.so&:r.\/e. cvbed s l\b%k{:avt

n Here are five numbers.

6 9 16 27 40

Write down the two numbers that are powers of 3 (1 mark)
The powers of dare 3,%,27, 8, ..

2 )
From £he List, 1=3 and 27=13

% and 27
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n a. Work out the value of

(2% (i 3* (i) 53

b. Write 64 as a power of 4.

c. Write 243 as a power of 3.

o)

2° = 2X2X2X2ZX2X2=4Y
3* = 3x3x3Iny =9

S* = sxSxSs=125
¢+, 8\, 125

q?

35

b) powers of +1 4, \§, €=

) powers of 23,9, 27, %, 243

n a. Write 10° as an ordinary number.

b. Write one million as a power of 10.

c. Write 1072 as a decimal.

d. Write 103 x 10*as a single power of 10.

o.) S 2eros

\OO 00O

\O¢

¢)

0.0\

b) | OO 00O has & zeros

4) muLt;pLj: add the powers

10 x |IOo* = \O***

107
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a Write down the value of 1003 (1 mark)
I00° mea.ns \OO X \OO % 10O
100 X \00 = 10,000 and 10,000 X 100 = 1,000,000

\O00000
n Work out
a 23 % 32
b. 52 + 43
c. (102 - 6%) = 23 (3 marks)

work ovt the powers ocarsk

o)

2°x3* = 8x9
IxRq = T2

T2

b)

S*+ 4% = 25 + €4

25 + ¢4 = 29

1

e) bracket perst
102 -4* = 100 - 3¢ = ¢4
2 = ¢
€4 =

?

?

a. Write 507,000 in standard form.

b. Write 2.6 x 103 as an ordinary number. (2 marks)
a) SO7,000 = 5.07 % \00,000 = 5.07 X \O°
b) 2.4 x 1073 = 2.¢ /1000 = 0.002¢
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n Ellie types v50 into her calculator. The calculator shows 5v2
a. Explain what 5V2 means.
b. Write ¥50 as a decimal. Give your answer correct to 2 decimal places.
c. Ellie types V12 and the calculator shows 2v3. Write V12 as a decimal correct to 3 significant

figures. (3 marks)

a) o aumber next to a root means multiplLy

sxJ{ 2

b) press S0 &o Se.t o decimal
{"so = 7.0m0..

7.017
c)
2 = 3.q¢ul..

.46

n a. Write (53)% as a single power of 5

b. Write down the value of 8° (2 marks)

m) For a power 00; o power, mu(.‘ta.p(.y the indcices
3RY = 12, so the answer s §'2

b) AAJ non-2ero number to £he gower O s\

3 3
For the zero power, 8 =% =), and the division rule writes £he same calevtation as

8(3-3) = @°
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m a. Write 82 as a power of 2.

b. Write 43 x 2° as a single power of 2.

c. Write 9% + 27 as a single power of 3. (4 marks)
o)8=2°
22 = (2_3)2.
(23)1 = 2¢
2¢
b)w=2"

93 = (zz)s =2°¢

z‘ % 25 - zl\

2"
¢)I=3%and 27=13°

* = (32)" =13°
3* 3% = 3°
3s

EED vorkout @ x 108 = 3 x 1079

Give your answer in standard form. (2 marks)

Ouvide the aumber po.rts

1/3 =3
Subtract the powers

ot /02 = 10a -(-2)) =100

So the answer s 3 X \0'0

3 x10'0
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m The mass of the Earth is 5.97 x 10%* kg.
The mass of the Moon is 7.35 x 1022 kg.

a. Work out how many times heavier the Earth is than the Moon. Give your answer to the nearest

whole number.

b. Work out the total mass of the Earth and the Moon. Give your answer in standard form, correct

to 3 significant figures.

o) divide

(5.97 x 10**) = (7.35 x 10%2) = a\.22..

B\ times

b) make £he powers the same

7.35 % 102
5.97 + 0.0735
total

6.04 x 103" ka

I EXTENSION QUESTIONS
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0.0735 %X 10*"
¢.0O43s
6.0435 % |0*"

(4 marks)
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m a. Here are five numbers.

V9 V10 V16 V20 /8
Which of them are surds?

b. Hamza types V48 into his calculator. The display shows 4v3. Show that V48 = 4v3
c. Simplify V75
d. Work out v2 x V8 (4 marks)

o) which roots are not whole numbers?

{M=3, K=y, Ve=2
{0 and 20

b) bisaes{: square oco.c'l‘:or of 48 {5 16

Tue = [(ex3)
{Tue = Twex {3
JTus =yl

JTua=ul"2

o)7$=15'x3

s = Tasx {3
{1s = s{ 3
s{ 3

d)
T2xl s = L

Tax I

8

i
£
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-2/3
d. 2772 (4 marks)

= siuo.rb root

wir = L uwi=1

-

= cube root

\
b er —
) power 2

s = Ve =4

8

c¢) bottom = root, top = power
K
é s = (oc.ourtk root of l6)3
> 3
KT = 2

6~ = 8

?

d.) MLAUS = 0NQ oVef

275 = (Va71)r=232=19

z |
y Ry e -
1
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m Rationalise the denominator ofj/—g

Give your answer in its simplest form. (2 marks)

Rationalise means remove the stumre. root J.rom the denomenator. Muttip(.vu\s fop and
bottom bv I multiplies the J,ro.ota.on b:) {3/l 3=y 50t keeps the same value;
{Tax{a=2

Muctip(.y the numerator and denomenator by I3
2 = 12d3

I 3

Owvide top and bottom b:) 3

|2r3 =q_I_‘5
3

wd 2

I EXTENSION QUESTIONS
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m Rationalise the denominator of each of these. Give each answer in its simplest form.
a9
V5
b _3_
2V6
SREEN
V3 (5 marks)

o) % 7S on top and bottom
o = 10ls
Is s

\O = 1-[_5'

Is
2{s

b) x £ ¢ on £op and bottom
3 - 3al¢
2L ¢ 2 % ¢
3 = 3{¢
2 ¢ T2
3 - {
21 ¢ T
Ie

Y
c) x {3 on top and bottom

bop: (T34 )x 3223403
bottom: I 3 x {3=3

3+ 3
3
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