form

Worked solutions

ROBINSON

This topic online

B vorkout 7 x 104 x 3 x 109)

Give your answer in standard form. (2 marks)

Mu(.k‘\ptj the number parks
7x3 = 21 Add the powers: \0* x 107 = 101

Thes gives 21 x 107, which s not tn standard Form

21 = 2.1 %10, so £the answer s 2.1 x 10'0

2.1l 2 \0'0

ED vorkout @ x 108 = 3 x 1079

Give your answer in standard form. (2 marks)
Ouvide the aumber parts

1/3 =3
Subtract the powers

w* /102 = 108 -(-2)) =100

So the answer ts 3 x \0'0

3 2 10'0

@D ok out (65 x 105 + (5.8 x 10°)

Give your answer in standard form. (2 marks)
= (6.5 x\0%) + (5.8 x \0%)
= (¢.5 +5.%) x10°
= 12.3 X \O°

2.3 ¢ btwe.r than 10, s0 move the point

= .23 x |I0¢

.23 % 10°¢
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n Work out (3 x 104)2

Give your answer in standard form. (2 marks)
= (3 % Io%)?
- ‘61 X (lo“f)l

= {%x\0*?

% 10°

& -2

Find the value of w.

Give your answer in standard form. (2 marks)

w = (2210°) /8 =0.25 x\0°

0.25 x 107 is not in standard Form

0.1LF = 2.5 2101

Sow = 2.5 %10"( =25,000)

2.5 x \0o"

@ workout 46 x 10% + 3.1 x 10

Give your answer in standard form. (3 marks)
Wrike both as ord:.m.rv Aumbers

4.6 x \O° = 4£0,000 and 3.1 2 10" = 31,000
Add them

460,000 + 3,000 = 49,000
Ia standard Form

49,000 = 4.9 x\0O°

4.9 = 10°

Work out (2 x 10'3)3

Give your answer in standard form. (2 marks)

= (2 x107?)®
= 23 x (\0™?)3

mu(.t:.p(.d the powers: -3 x 3 = -9
= $x\0™

8 x 1071
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n A red blood cell has a diameter of 7 x 1076 metres.
3 000 000 red blood cells are placed in a straight line, touching end to end.

Work out the length of the line. Give your answer in metres, in standard form. (4 marks)
3 000 000 =3 x |0¢
‘-“‘3“‘ = (3 %x10¢) x (7 %x107%)
mu(.’c;.p(.y the aumbers, add the powers
= 21X 1I0°

2\ is bamu than 10

= 2.1 %10

2\ %X 10'm

n The mass of the Earth is 5.97 x 10%4 kg.
The mass of the Moon is 7.35 x 1022 kg.

Work out the mass of the Moon as a percentage of the mass of the Earth. Give your answer correct
to 3 significant figures. (3 marks)

Moon = Earth = (7.35 x 1022) = (5.97 x 10%4)

divide the aumbers, subtract the powers

= 1.23\2... X |O7?

= O.olad¥2..

X 100 For o pe.rc.e.n(:a.ae.

= 232/

1.23%
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m The kinetic energy, E joules, of a moving object is given by
E = Vam/?
where m is the mass in kg and v is the speed in metres per second.
m=4x10"2andv =6 x 10°

Work out the value of E. Give your answer in standard form.

(3 marks)
vt = (€ x10%)*
= 3¢ x |10"
= 3.4 %10°
Yom = oxux\0P=2x107
E = (2x10%) % (2.4 x 10%)
= 7.2x%x10?
E =172x10?
@D vorkout 6.4 x 108) - (5.9 x 109
Give your answer in standard form. (3 marks)

Werite both as or&'mo.r:) numbers

6.4 2 10¢ = ¢(,400,000 and 5.9 x 10° = §90,000
Svbtract

é,400,000 - §90,000 = 5,810,000
Ta standard Form
5,%0,000 = 5.81 x 10¢

5.8\ x 10¢
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m The population of country A is 6.85 x 107
The population of country B is 928,000
Work out the total population of the two countries.

Give your answer in standard form. (4 marks)
Weite countrd A's population as an ordinary avmber
.95 2 107 = ¢8,500,000
Add covatry B’ population
¢8,500,000 + 128,000 = £(1,428,000
Ta standard Form

61,429,000 = ¢.9428 x 107

¢.42% x 107

m A phone network handles 3.2 x 10° text messages every hour.

Work out an estimate for the number of text messages handled in 30 days. Give your answer in
standard form, correct to 2 significant figures. (3 marks)

30 &avs = 30 X 24 = 720 hours

720 = 7.2 X \O?

texts = (3.2 x10%) x (7.2 x 10%)
= 23,04 X 107

= 2.304 % 108
2 s:.am.oc:.cmn'l: Fryures

2.3 % |0°

m A grain of sand has a mass of 0.0032 grams.
A bag contains 5 x 100 grains of sand.
Work out the total mass of the sand in the bag.

Give your answer in grams, in standard form. 4 marks)
\Werike 0.0032 wa standard ocorml 3.2 x \073
Mu(.kip(.d
(3.2 x1073) 2 (S 2 10¢) = (3.2 2 §) 2 10-3+L) = 1k % 10°
6 x 10* ¢ not in standard Form

¢ = 1.6 x\0, s0 the answer s \.¢ x 10 grams

1.6 = 10" n I
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m Data travels along an undersea fibre-optic cable at a speed of 2 x 10° kilometres per second.
The cable is 1.3 x 10 kilometres long.

a. Work out the time taken for data to travel the full length of the cable.
Give your answer in seconds, in standard form.

b. Write your answer to part (a) in milliseconds. 4 marks)
a) Teme = destance / speed = (13 2 0*) / (2 % 10%)

a)\3/ 2 = 04S and \O0* /0% =107, giving 045 £ 1071 = €.5 < 10”
2 seconds

b) | second = 1000 milliseconds, s0 6.5 x 1072 & = 0.065 x 1000 =
¢S milliseconds
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