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Queostion 1 (8 marks)

A light year (ly) Is defined as the distance that light travels In one year (365.25 days).
11y = 0.4607 x 10" m Lo = KO : a0 Ao =4

(a) Use sclentific notation to express 1 ly In mm, correct to two significant figures.  (2)
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(b) Use the fact that 1 ly Is estimated at 9.4607 x 10'® m to determine the number of km 4, y+¢
travelled In 1 second. Present your answer in standard form correct to the nearest m. oo
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(c) Given that 1 sec = 10° usec (microseconds), determine the number of microseconds that
it would take light to travel 1 km. Express your answer to one significant figure. (2)
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Question 2 (9 marks)
1
(a)  For what values of m (a real number) does m* lia from 1 to 10 Inclusive,
|
le., 1< m* <109 (2)
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(b) Given m lies between 1000 and 10 000, 1.0.1000 < m <10 000, what values can m
take if

() misaninteger
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()  mls any real number
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(c) Given m® lies betweon a and b, l.e., a < m ® < bstato tho range of values that m can
take
()  expressing your answer In fractional Index form 6= M%‘
%
™
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(i)' exprassing your answer In radical form (3)
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Question 3 (9 marks)
)4 m np+mq 2 _2_
. q n _ 4 5
(@) Givena xXxa =a , Simplify @ X a (2)
= 25 Az L—s A m
BE FoS s o 00wt cmT/(V/
P v =
0«% o33 "
£ ﬂ np+m‘
q gn
(b) Express a xa”" =a in radical form. @ (2)
A ¥ =
T ?/
v PLa™ y ™\
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(c) Determine a simplified expression for a° + a” / (1) .
- A 22 =
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(d) Use your expression from (c) to simplify a4 3 as (2)
o =1 7
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(e) Givena Xa =a ", determine kand w. (2)
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Question 4 (10 marks)

Exponential functions are to be used to predict the population growth of three different
countries. ,

(@)  For the first country the formula is P = 15 x 1.03 * where the current population is 15
million and P represents the population (in millions) after ¢ years.

Determine ¢when P = 30 million. Describe what this value represents. (2)
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For the other two countries the graphs provided represent the population growth.

Country A: Current population is 23 million and the growth rate is 1.2%
~Country B: Current population is 13 million and the growth rate is 4.3%

P (millions) - ’

Y
30

25
20
15

10

t (years)
5 10 15 20 25

(b) Which graph represents CountryA‘@or\Y} / @ . @
- Give two reasons for your choice. M L// o feptan popyloion Q
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(c) The graphs intersect at the point (18.9, 28. 8). Describe the values represented by this

pelit Y m suon {A 4 10 ovl da/)((« 4.9 uzde ’/A
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(d) Write an equation with one variable ¢ for which the solutlcﬁit =18.9 (3)

Ay Agus? = 25 *4,0427% o
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End of Investigation questions
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