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Mathematics Extension 1 Task 3 Term 2 2013 Question 3
Expected answers Marks Comments
Q3
()
287777y
22 ] T W
20 / \
12 .
7 am 9am 4 pm
6] 1
: = 28712 For value of A,
Amplitude 8 C 2)
Hence A =8

Period, T = 14 hours
Hence 1271:- =14

VA
=>n==
7

(i)
Approach [
T
x=20+ 8cos(7t +a)

Whent =0,x = 12:
a=T1
yis

=>x=20—8cos7t

For water level to be greater than 22 m, then x > 22.
yis

= 20 —8cos7t > 22
nt< 1
=> p— P ——
cos 2

s 1
Now cos—t = —-,
7 4

yields 1.823 <>t < 4.459 ...

4,063 < t < 9.9369 ... hours
i.e. 4 hours and 4 minutes or 9 hours 56 minutes

N/

Yo

If A expressed as -8, in contrast to
what is stated in the question.

For correct n

For correct a, with working

For formulation of inequality




Thus the period of time the water level is greater than 22 | 1 For correct solutions

m is between 6.04 am and 11.56 am

Approach II:

i
=20-8 =t
* COS(7 +a) 1 For correct times

Whent =0,x = 12, thena =0

And a similar result is obtained
Max 2 % 1f4.56 am and 1.04 pm
Max 2 if 4.56 am and 1.04 pm, but
ignored @ completely

®)

@)

From v? = 4x? — 9, it is clear that v > 0

Thus4x2—920=:>xs—gorx2% y ; 5

However, when t = 0,x = +/3 ’ Forarrivingatx < —7 orx = 7

Andsox > g is the required domain for the particle’s

motion. . 3

Y, For arriving at x > 5 due to the
(i1) condition that x = ++v/3
_4a (1 2)
4= dx \2 v
d 9
il 2x2__) e
dx 2 Easy mark , but /2 if ¥ = 8x
=4x
(iii)

From x = /3, the particle moves left with speed V3. As
the acceleration (¥ = 4+/3) is always directed to the right,
the particle slows down and stops at x = —j— Due to this
acceleration directed to the right, the particle then

o 3 .
changes direction at x = > and speeds up continuously
(ad infinitum).

7

)

For slowing down to the left

For stopping at x = % due to force
acting to the right

For saying particle reverses direction

3 . .
atx = due to positive force acting
to the right

For particle speeding up to the right
forever.
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