Year 11 Extension 1 online Assessment Task 3
WNES Ruuge

Questions 41-44 (20 marks)

A
\ ‘JE§
@ Please start each question on a new page.
, ‘

41.
A pot of soup is to be refrigerated overnight. It needs to be cooled from its
temperature of 100°C before it can be placed in the fridge.

The pot of soup is cooled in a sink full of cold water kept at a temperature of 5°C.
The temperature of the pot of soup, 7°C, after  minutes in the sink satisfies the

equation

dT
£ =k(T-5).
k(T ~5)

(i) Show that T =5 +95¢7¥ satisfies both this equation and the initial condition. 1

(i1) After 10 minutes in the sink, the temperature of the pot of soup reduces from
100°C to 60°C . It must be cooled to a temperature of 20°C before it can be
placed in the fridge.

How long (to the nearest minute) must the pot of soup remain in the sink full 3

of cold water?

42. a.
Find the exact term independent of x in the expansion of

i 1\ 12
(1+2x)° 22+ 5

4 ¥

b. Use the binomial expansion of (1 + x)", to prove that

(D +2)+12(5) +-+r() 7+ tn(p)ert=namt 2



43.

10 ¢

m

The figure above shows an inverted conical cup with base radius 8 cm
and height 10 cm.

g z 27 3 z
Some water 1s poured into the cup at a constant rate of T cm’” per minute.

Let the depth of the water be /2 cm at time 7 minutes.

4
Find the rate of change in the area of the water surface when » = 4
a4. Given that m = a(cosx)3 + 3a cos x (sin x)?
and n = a(sinx)3 + 3asinx (cos x)?

2 2 2
Prove that (m +n)s + (m —n)s = 2as 4
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Question 42

Tuesday, 12 October 2021 12:39 pm

Find the exact term independent of » in the expansion of
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Use the binomial expansion of (1 + x)", to prove that
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Qaa.

Given that m = a(cosx)® + 3a cos x (sinx)? and n = a(sin x)3 + 3a sin x (cos x)?. Prove

2 2 2
that (m + n)s + (m — n)3 = 2a3

m+n = acos®x + 3a cos? x sinx + 3a cos x sin? x + a sin®x
= a(cos® x + 3 cos? x sinx + 3 cosx sin? x + sin3 x)
= a(cosx + sinx)3 1 mark for simplifyingm + n

(m+ n)% = a%(cos x + sinx)
(m+ n)é = aé(cos x + sinx)?
= a%(cos2 x + sin? x + 2 cos x sinx)
= ag + Zag cos x sinx 1 mark for simplifying (m + n)g

m—n = acos3x —3acos?xsinx + 3a cosx sin?x — a sin® x
= a(cos3® x — 3 cos? x sinx + 3 cosx sin? x — sin3 x)
= a(cosx — sinx)3

1 1
(m —n)3 = a3(cosx — sinx)
2 2

(m —n)3 = a3(cosx — sinx)?
2
= a3(cos? x + sin® x — 2 cos x sin x)
2 2 2
a3z — 2a3 cos x sinx 1 mark for simplifying (m — n)3

2 2 2 2 2 2
~(m+n)3+(m—-—n)3 = (a§ + 2a3 cos x sin x) + (a§ — 2a3 cos x sin x)

2
3

= 2a 1 mark for finishing the proof
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