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Question 1

(2) Find x 1
Do not give reasons
0 is the centre
6
(b)  Evaluate > 2 +2n 2
n=2
() 1 Find the gradient of the tangent to the parabola x? =4ay at the 1
point P(2ap,ap®)
il Q is the point (2ag,aq’) and O is the origin. Show that if OQ s 2
parallel to the tangent then ¢ = 2p.
ii. If M is the midpoint of PQ, find the equation of the locus of M as P 3
and Q vary along the parabola such that OQ remains parallel to the
tangent at P.
4’ Question 2
' (a)  Kerry deposits $1500 into a superannuation fund on January 1% 2001. He makes

further deposits of $1500 on the first of each month up to and including December
1%2010. The fund pays compound interest at a monthly rate of 0.75%. In each

of the following questions give your answer to the nearest dollar.

i How much is the first $1500 deposit worth on December 31 20107 1

il Form a geometric series and hence determine the total amount in the fund on
December 31% 2010. - 2

1. If each deposit was increased to $1600, what difference does it make to the 2

total amount in the fund on December 31% 20107



(b)

In the diagram, two unequal circles intersect at A and B. The line RS is tangential to
the smaller circle at T. The lines 74 and 7B meet the larger circle at C and D

respectively.

L Copy the diagram .
“ii.  Explainwhy £ BAT = Z BDC
‘il Prove RS // CD

. Question 3
(a) 1. Expand (n+1)°
il. Use the method of proof by induction to show that

T+7+19+......... +(3n* =3n+1)=n> where n is a positive integer.

(b)  Three numbers whose product is 216 are in geometric progression. If 1, 4 and
8 are subtracted from them respectively the results are in arithmetic progression.

Find the numbers.



Question 4

A caterer organises parties for groups of up to 200. She calculates the cost price of a party
by allowing $22 per head for the first 10 guests, 521 per head for the next 10 guests, and
so on, allowing one dollar less per head for each subsequent group of 10 guests or part

thereof.

i Show that the cost price, in dollars, for cach guest in the n” group of 10
guests, or part thereof; is given by

T =23-n
where T isthe n” term of an arithmetic series.
n

il Find the increase in the cost price of a party if 4 more persons are added to a
guest list of §5.

1il. Determine the cost price of a party attended by 115 people.

iv. If the caterer wishes to make a 25% profit on the cost price, calculate the

average charge per head for a party of 115 guests.

Question 5

(a) Use mathematical induction to show that ifxisa posmve integer then

(I+x)" —1 is divisible by x for all positive integers zn > 1

(b)

AD and CD are tangents to a circle. B is a point on the circle such that £CBA
and ZCDA are equal and are double £ BCA .
Let ZBCA = x°

1. Without adding any constructions find the value of x. Give reasons

ii. Hence, prove that BC is a diameter of the circle.



Question 6

A fund is set up with a single investment of $2000 to provide an annual prize of $150.
The fund accrues interest at 5% pa paid yearly. After the interest is added the prize money
is withdrawn from the fund.

1. Find the value of the fund immediately after the first prize has been
awarded.
il Show that the value of the fund after n years is given by

A =3000-1000(1.05)"

111 (a) In which year are there insufficient fundsto award the full prize?
(b) For this final year, what is the maximum value of the prize that

can be awarded.
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. The exterior angle of a
cyc,llc

. to the interidr

Quadri lateral is equal

opposite angle

i, <4 BAT = 4 BDc (above)

L BAT = L BTS (OH‘CMQ‘!’C)

seqmerrt

, theocem
. L BDC = L RBTS

¥ Rs [/ cd (Sfﬁce alternate

| angles aqre
od

equai
Queshon 3

‘a) . (n+ I)s

(n+)(n® + 2n+1)
P+ 3nT+ 3n 4
NO

i 1+ 7+ .+ (3an*-3n+ )=

8l

Stepl : show true for n=|
LHS = |
RHS = (3
= ®

s
frue for n=|

assume tue ®r n=k
=

NO

Step2 ¢
€ S = k

Skp 3 ° hence show tue for n=
& show Seq = (kt+IY
~0
Skrt = Skt Tk /G
= kK [B{Kﬂ)z- 3(kt)+ ]
= k3+ 3k 6kt3 - 3k-3+
- k4 3K+ 3K+
= (k+s)3
Step 4:  since true for n=|  ther

from step 3 true for n= Iti=2

‘n= 2+l =3 .. and so on Br

all  posihve nteger |

(b) let the numbers be

a, ar, oar® <= GpP

ax ar x ar®=2i¢

(ar)? =216 —©
ar = 6
numbers  are
@, 6, 6r

a-1, 6é-4 ,6r-38 <ap
a-1, 2, ér—-8

0

2~ (a-1) = 6r-2-2

3—-aq = ér—Ilo
a+éer = I3
Using ¥ = %
O
a+ 6.6 =13

2 a

a~+ 36 = I[3a
a*- 13a+ 36= 0O
(a-)(a-%) =0
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the nhumbers are
OR, 1+, 6 9

9 6 4

Queshon 4
i, 22 , 21, 20,

Ta a+ (n-Dd
22 + (m=1).-1
22 -+l

23- 1

-
S

—0®

T -

for 85 guesfs n= 9

Tq 23-9
14

in cost =

.

-
—

0
(per guest)
4 x4

= $56

———CD

-
-

2. Increase

for the I[llth-
-T”_ = 23‘ 2

Al (per guesi’) /O

j20th guest n=

i,
‘.

o~
—

Cost= lbox 22+ fo><21

+ loXx 12 + 5xll

0] 22+ 21+... +(2] + 55

ox 4 [22+ 2]+ s5

$ 1925 — @
_©

2406- 25

$ 20-93

,\®

-
-

Cfe. 125 % x [925 =

2406-25
s

—
e

12)

b,

o

Queshon 5
(@) (1+ J;)n —|  divisible b}/ ~x
§-@i show true for n=

Ct+ x)' - x /@
which is divistkle by x
Step 2 ¢ assume hue O n= Kk
(1+x)F - Mx (M is some
\(D nteger
hence show tre o
n=k+|
show Cl*ﬁx)kﬂ—-t

——
-

Step 3 ¢

?

e is div, b‘/
(H— x) | --—-@

(it 1) ( I+ x} — |

(H::u—;) (1+ %) —|

Mx + Mx? + 1+ x|

Mo+ Mx?+ x

=

—
——

| o
wan

i

= x( MtMx+)) —®
Whith IS dir by X

D
& con = 2x (a?;;':np
L CAD = ZX +theorem
LDCA'— 2){_ ( i i

éx = 18O A(angic sum of &>

x = 30

0




if.

L BCA = 30 . () Prize can be awarded
L CBA = 60 /® AL > O
J
£ caB = 90° (angle Sum> 3000 - looo(i-05)" =0 —
of 4 looo (i-05) < 3000
8C is diameter /® -os™ < 3
(‘angle in  semi cu’-Cfe) n <€ 22.5
E.S qOO 7 :.22
( Ay = 74-74)
Question 6 Yo insufficient funds In
22nd _year  —D
® i. A = 2000+ 0-05 x 2000~ 150 - A
= 2000 (1-05) - 150 (D 74-74 %105 = $78- 47
= $ 1950 —0 . @/
i A, = A o+ 0-05 %A, - 150 G..( if interest
not added
= A, (1r08)- Is0
= [ 2000 (1-08) -150]1-05+ 150 .
= 2000 (t-os)z— 150 ( | +]1 os) ""@
- n n"‘ apm——— @
An = 2000(1-05) - i50 (1+ 1-pS+... + 1-05" ')
A il
ap with a=| _
=[085
n=n
= 2000(1-08Y" ~ 180 x |1 105"-1) —@
1-05 —|
= 2000 (1-08)" - Iso (1405"-D)
, 0.0%
= 2000 (1-05)" = 3000( 1-057-1) — D
= 2000 (1-05)" ~ 3000 [1-058)"+ 3000
S A = 3000 -

looo (1-65)"




