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Problem 1

Source: CambridgeMATHS NSW Stage 6 — Mathematics Advanced
A calculator is required in this question — give your answers in scientific notation.

A. The mass of a neutron is about 1.675 x 10727 kg. About how many neutrons are

there in 1 kg of neutrons?

a‘ m = 1.675 » [0-;:) ‘“3| N

In 1143 oJL neutvons |

N:

[.L7S » (O=»°

(1]

LN SIS B \
1.679 L5 4D 178 * \o—w}

0.547 » \p¥? {'sime the thstiM UsLs ‘3_d.P%

&

=<
¢

5.97 x |0% { prop stittific notation s
neutvons . & humber bitwedn

and 10 muthipiicd b-g
L powtv of (01

Page 3 of 11



B. The radius of a neutron is about 1.11 x 10715 m. Use the formula for the volume

of asphereV = %7‘[7‘3 to find its approximate volume.
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C. Use the formula density = mass volume to find its approximate density in kg/m3.
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Extension 1

D. The mass of a neutron star is 2.0 x 103° kg. Using the density calculated in (C),

estimate the volume of a neutron star.

E. Assuming that the neutron star is a sphere, estimate its radius in kilometres.
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Problem 2

Source: CambridgeMATHS NSW Stage 6 — Mathematics Advanced

Solve for x,

1
log,2 = —3
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Problem 3

Source: CambridgeMATHS NSW Stage 6 — Mathematics Advanced
Simplify,
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Alogis anindice!l tend to forget sometimes and think
of them as base numbers, but reminding myself that

they are indices forms a much clearer picture re the problem.

Extension 2

Simplify,
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Problem 4

Source: CambridgeMATHS NSW Stage 6 — Mathematics Advanced

a. Solve2*¥ < 1010
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Extension 3

Let N = 2™,

A. Show that the number of digits of N is (nlog,,2) + 1
B. Find all integers for n for which 2™ has exactly 100 digits

C. Hence, determine how many powers of 2 have exactly 100 digits
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Problem 5

Source: CambridgeMATHS NSW Stage 6 — Mathematics Advanced

Find log,, 21°°°, and hence find the number of digits in 21099,
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Extension 4

Let N = 3600 x 2400,

Determine the number of digits in N.
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