








S CTIONII _XT™ND D SPONSE (77 marks)

Total Marks is 77
Attempt Questions € 12,

Allow approximately 1 hour & 52 minutes for this section.

QUESTION 6 (11 Marks) COMMENCE A NEW PAGE
(a)  Find f nzx___ dx
(b) Evaluate foﬁﬂ cos? 5x dx. [Leave answer in exact form].

() Let f(x) 1-2sinx

(1) Sketchy  f(x) for the domain 0 ~ x < 2n

(i1) Shade the region on your sketch, bounded by the curve

y 1—2sin®x, the x-axis and the lines x ) and x

(iii)  Find the exact value of the area of this shaded region.

(d) Find the sum to n ter = - of the series
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(c) The first term of an arithmetic serics is log, 2 and the common difference 1s log, 4.
(i) Show that the sum to n terms of this seriesis S, n?log, 2. 1
(11) Find the lcast value of n for which S, is greater than ™ Ty times 2

the nth term.

QUESTION 9 (11 Marks) COMM""™CE A NEW PAGE

(a) If y cosf + V3sin8,
(1) Express y in the form Rcos (6 —a) where R >0, and0 "a < : 2
(ii) Hence or otherwise, solve  cos8 + V3sing 1for 0<6 <2nm. 2

{b) Rita borrows $20 000 from City Credit at 12 %5 p.a. interest, compounded monthly.

She pays it back at regular monthly intervals over 4 years. However, because she is a
good customer she is given the first two mont.  nterest free.

) If each monthly payment is M, find in terms of M:
{a) the amount she owes after the sccond payment. 1

(#) the amount she owes after the fourth [ | ment. 1

(i1) Show that the amount of each monthly payment canl sxpressed as

ann 1 naG6

M — 3

Lug(iur)-t—1

(i) At the end of the second year Rita decides to use her bonus to make a 2
once off payment of $2 000 into her loan account. Assumir she then
continues to make the same arranged monthly payment found in part (ii),
how soon from this once off payment, will she be able to pay off her loan?
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(b)  Prove by mathematical induction that 47 1 1 forn  1,2,3, ...

QUESTION 12 (11 Marks) COMMENCE A NEW PAGE MARKS
2 1
(a) Evaluate f N ; dx , using the substitution x  sec@.

b @

(i)

Write downan _._____sion for tan(¢ B)intermsoftanA andtanB.

Deduce that for positive integer values of n

R . |

1+tannBtan(n+ 1)0 = N

ol

Hence prove that fl sum to n terms of the series
tanftan2f + tan268tan3f + tan3ftan4d + ... ..
is

Sp=cotBtan(n+1)8 —(n+1)
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{e) fin)

OR
If thist 1been proved previously, there is an opportunity to gain this mark
by establishing that:
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