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QUESTION 1 (10 Marks)

of a circle centre 0.

a) \ A, B and C lie on the circumference
B

Find the value of x, giving full reasons (2)

b) PT is a tangent to the circle with secant AT.

Find the value of x 2)
a Q B x .
T
o<
P

¢) The sum of the first # terms of a series is S, =4n® + 7n (2)
i Find an expression for the nh term of the series )
ii Show that the series is arithmetic 2)

iii Find the value of the sum Ty +Ty, +.. + T, 2)



QUESTION 2 (10 Marks) Start a new page

b)

For the series -5 + 10 + 25 + ... + 955,

i Find the number of terms

H Hence, evaluate the sum of the series

i Express 0.045 as a geometric series and find the value of the first term

and the common ratio.

ii Hence, express 0.045 asa simple fraction

20
Find the value of Z 2" -2nm

n=3

)

)

&)



QUESTION 3 (10 Marks) Start a new page

A é
a) ABCD is a thombus with BC produced to
E, so that C is the midpoint of BE
D C
¥
E

i Prove that AADF is similar to AEBA 2)

ii Prove that F is the midpoint of DC (g)
b) The limiting sum of an infinite geometric series is 48, If the common ratio

is doubled, the limiting sum becomesl — 24, find the original series. 3
c)

Copy this diagram into your booklet.

PAC and PBD are straight lines. (3)

Prove that the chord CD is parallel to the tangent at P.



QUESTION 4 (10 Marks)  Start a new page

a)

P

In the figure QT and RS are both
S perpendicular to PT

TS = 12cm and M is the midpoint of QR

Copy the diagram

b)

i Prove that AQMT is congruent to ARMS
ii Find the length of TM, giving reasons

iii Prove, with reasons, that QTRS is a parallelogram

Bart’s father Homer deposits $100 into an account on each of his birthdays from
his first to his eighteenth. The money earns 6% p.a. compounded quarterly.

i How much is in the account immediately after the second deposit?

ii Find the balance of the account after the last payment on his
eighteenth birthday.
ifi Bart leaves the balance in the account, without making any more deposits

or withdrawals, for three years at the same conditions as above. How much
s in the account at the end of this period?

3
(h
)

2)

@

M



QUESTION 5 (10 Marks) Start a new page
a) Use mathematical induction to show that for all positive integers n>1,

I 1 1 1

— A

n
. + o4 + = (6)
Ix3 3x5 5x7 - @r-1y 2n+1) 2n+1

b)

In the diagram AB is a diameter of the circle.

The chord BP of the circle is produced to meet, at Q, the tangent to the circle at A
The tangent to the circle at P meets AQ at X.

i If ZABP =0, show that £ XPQ = 9(° - g 3)

i Write down an expression for « AQB, in terms of ¢ 1



QUESTION 6 (10 Marks) Start a new page

Mr and Mrs Smith decide to borrow $250 000 to buy a house. Interest is calculated monthly on the

balance still owing, at a rate of 6% p.a. The loan is to be repaid at the end of 15 years with equal
monthly instalments of $M.

ii

iii

iv

Find an expression for the amount owing immediately after the second repayment. 2)

Show that the amount owing after the nth repayment is

250000 (1.005)" ~200M [1.005" ~1]

k)
If the loan is fully repaid at the end of 15 years, calculate the value of M. 2)
How many months would it take to repay the loan if Mr and Mrs Smith repay $2400
each month. 3

End of test
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