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11. A competitor is running a 20 kilometre race.

 She runs each of the first 4 kilometres at a steady pace of 6 minutes per kilometre. 
After the first 4 kilometres, she begins to slow down.

 In order to estimate her finishing time, the time that she will take to complete each subsequent 
kilometre is modelled to be 5% greater than the time that she took to complete the previous 
kilometre.

 Using the model,

 (a) show that her time to run the first 6 kilometres is estimated to be 36 minutes 55 seconds,
(2)

 (b) show that her estimated time, in minutes, to run the U th kilometre, for 5 -�U - 20, is

6 q 1.05U�– 4

(1)

 (c) estimate the total time, in minutes and seconds, that she will take to complete the race.
(4)
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PMT

g-i•µqg
☒a.

a) Tobaltumeforfoisb 6km -_ 1,6×4?wg (6×1.05)%16×1.057
minutes

Y.gg.g.mmag.ggm.u.ggg.gg
, ,

"""* "
÷"""÷÷÷÷§Hoµ7- bbhm : 6×1.053 7-3=4 ①Y÷÷÷÷:÷:÷:*.

{
4km

"5 ① n : 16

}÷÷÷:÷÷÷÷÷÷:÷:*= Minutes +6.311 - 1.☐ g-
is)① Sn - all- rn)

I - I. 05

160×0.042) KMt•_ap_g@g_→-B@-_⑥Ñ
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✗✓ Sn = a + ar + ar

'
+ . . .

+ Arn
- '

✗ ✓ I

=) r.sn = ar + ar
'

+ ar
>
+ . .. + ar

"
I

=) Sn - r.sn = a + ar + av2+ . . . + Arn
- '
- ar - ar

'
- . . .

- arm

=) Sn - r - Sn = a - ar
"

i live now want to rearrange and manipulate this to get
the required answer / proof)

=) sn( I - r ) = all - rn) =) Sn = ai - rn) as required .

I

i. in

ypy-e-e-e-ggg.gg
Recall that : Sn = at - rn)

1- r

=) Sio = 4×55

=) all- r
" ) = hall .rs) Er

,

I - r 1 - r

=) I - r
"
= 411 - r 5) =) I - v10 = 4- hrs

'
=) r'° - hers -13=0 then let ✗ = v5 and oi= r "

=) x2- 4×+3 = 0

=) (x - 3) 1×-11=0
=) (rs- 3) ( vs-11=0-7 r5= I =) r= 1 (but this solution isn't valid

since r -1-11 .
⇒ r

'

=3 '

⇒ The exact value of r is r '⇒ r=sI
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9.	 Show that
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n = 2
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