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ANSWERS TO QUESTIONq 

(a) (i) .!!.. ('"x) 
dx X 

xx.!..-(1nx)x 1 
x' 

(To obtain the mark students needed to 

show that they have applied either the 

quotient rule or the product rule: 

This could be done either by including 

the second line of working 

OR 

by showing the U, U', V, V' components 

AND writing down the rule. 

Writing the components and then the 

answer was not sufficient for a "show 

that" mark.I 

(a) (ii) The numbering of the question 

(i) and then (ii) gave a clear 

indication the parts were linked. 

The "hence" meant that (i) needed 

to be used to answer (ii). 

The approach to use here is to make ';; the 

subject and then to integrate each term with 

re�pect to x. 

-dx = -dx - - - dx 
f.• lnx J.' 1 J.' d 

(
lnx

) 
t xi t x2 t dx x 

f.• tnx dx = 
[-1] x = e _ [

lnx
] x = e 

1 
x2 X X = 1 X X = 1 

3 marks for correct answer 

2 marks for one computational error or failure to 

simplify lne 

2 marks for all correct, but failure to substitute 

in bounds of integration for ':x 

1 mark for correct use of (i) 

COMMENT: 

It was alarming to see students writing 

f. . .!._ x2 
1 

with no variable of integration. This is bad 

mathematics. You must always integrate with 

respect to something! 

(b) (i) r = 0 · 005 (per month) 

1 + r = 1 · 005 

The pattern must be built up by listing (at 

least) 3 iterations, before introducing the 

sum of a GP formula. This is a show that 

question (not a quote the formula problem!) 

A1 = 300000(1 · 005) - 2000 

A2 = [300000(1 · 005) - 2000] X 1 · 005] - 2000 

A2 = 300000(1 · 005)2 - 2000(1 + 1 · 005) 

A3 = ([300000(1 · 005) - 2000] X 1 · 005 -

2000) X 1 · 005 - 2000 

A3 = 300000(1 · 005)3 - 2000(1 + 1 · 005 + 1 · 0052) 

Ak = 300000(1 · 005)k - 2000(1 + 1 · 005 + 

1 · 0052 + ... +1 ·005k-l) 

Ak = 300000(1 · 005)k - 2000 (1•oos•-•) 
1•005-1 

A• = 300000(1 • 005)' - 400000(1 • 005• -1) 

Ak = 400000 - 100000(1 · 005k) 

Ak = 100000(4 - 1 · 005•) 

(b) (ii) k = 9 x 12 = 108 

A108 = 100000(4- 1 · 005108
) 

= 228630 · 0501 ... 

= $228 630 (nearest dollar) 

After 9 years 

$228 630 is the balance of the loan 

(b) (iii) When the loan is paid off, An = 0 

100000(4 - 1 · 005") = 0 

4 = 1 · 005" 

n= ,n:�:os = 277 · 95 --+ 278 full months 

(b) (iv) Originally the loan would have taken 278 

months to pay off. Before the financial crisis, there 

would have been 12 x 9 = 108 months. A further 18 

months passed during the 'repayment free period'. 

This means that 278-(108+18) • 152 months would be 

available to pay off the loan. 

During the repayment free period, additional interest 

accrued. 

New balance= 228630 · 0501(1 · 005)18 

= $250105.0283 

=$250105 (nearest dollar) 

Let $M be the new payment 

250105.03 x 1.005152 = M (1·00•"'-•) 

1·005-1 

M 
2s010s.0J(0·00S)x 1.oos 152 

1·005152-t 

M • $2353 (nearest dollar) 

(c) (i) Either ... 

x' + y' 

= (rsin6)2 + (rcos6)2 

= r2(sin26+cos26) 

= r2 

:, Pis on the circle because it satisfies the equati, 
x2 + y' = r2 

OR 

Use right-angled triangles to show clearly 

that the x and y coordinates can be expressed 

as rsin6 and rcos6 respectively 



(c) (ii) 

V f
r 

rry2dx 
rsln8 

V = rr J.
r 

(r 2 - x2)dx 
rslnO 

_ 2 
X3 X = T V - rr[r x - 3lx = rsin0 

( (r
)3

) ( 
(rsin0)3

) V = rr[ r2(r) - -
3- - r 2 (rsin0) - --

3
- ] 

V = rr[�rl - r3sin0 + r•s1n'0
] 3 3 

3 

V = •; (2 - 3sin0 + sin30) 

Rotate the diagram at the top of the page 90° 

clockwise. Produce the radius to form a 

diameter. 

(d) (tt) sin0 = i 

(P) when 0 =� 

Original volume is when 0 = 0. 

That is, 

3 

V = •; (2 - 3sinO + sin3O] 

2nr
3 

V=-
3 

New volume 

Original volume 

16 

http://www.tcpdf.org

