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- MATHEMATICS
| EXTENSION 1

T¥me allowed - Two hours
(Plus five minutes reading time)

DIRECTIONS TO CANDIDATES .

Attempt ALL guestions.
_ Start each of the 7 questions on a new page.

All necessary working should be shown, All marks shown are a guide
only , A

Write your teacher's name and your name on the cover sheet provided.

Al the end of the exam, staple your answers in order behind the cover
sheet provided.
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QUESTION 4 continued
L . L. a
, : _ - o LApoC=2Y4
QUESTION 3 (START A NEW PAGE) L AD = 3Y°
(e) Prove by mathematical indviction that" 4 ADOC e o O G m{c gy,
1x2° +2x2'4+3%x 22 4, +1x 2" = 14 (n-1)x 2" for all integers n>1 U's sulottreted ot atuad ooy Lo tf:rflf:m.
_ ‘ - ABOC o NOT TO SCALE il
. ) ik S L
(1) Differentiate y=¢* and hence evaluate enegee
L
J‘Ize"dt : . ‘ 3 )
-1 : . .
’ P Poinis A, B and C lie on the cmcumference of a cirele with centre O.
{® p Point D les inside the circle and Z4BC =17 "and £ 4ADC= 34'. 3
" Prove that ADOC is a cyclic quadxﬂateral
() - Solve  3sinf - 4cosd =3 for 0°<O <360, 4
NOT TO SCALE ' ) '
' QUESTION 5(START A NEW PAGE)
i B - _ (a) & fun_ction is defined by the rule F&x) = 2x.e*
A ) 600 m . )
{1) Find the stationary point and determine its natme 4
. e (it) Sketeh the graph F(x) 2
Two yachts A and B subtend an angle of 80° at the bage C of a cliff, From ‘
- yacht A the angle of elevation of the peint P, h metres vertically above C, S . . (b}  The diagram below shows the graphs of y=x and y =lpx.
is 30°, From yacht B the angle of elevation of the pomt Pig 55°. ' ’ Al 2) and B(4,h1 4) are pointson y=Inx. Cand D are poirtson y=x..
Yacht B iz 600 metres from A. Find the shaded area ABCD, Assume BC and AD are parallel to the %-axis.
3
2 ) Ya
(®  Showthat - h?= T 5 600 . 3 g=2
- . cot” 30°+ cot® 55° = 2cot 30", cot 55°.cos80°
* G Findh ] : . o 1 ' c
_ Gi) in In 4 ez B—g_‘j_.-_]hx . . \
D ,”fﬂ ' " NOTTO SCALE
tn 2 i ) .
GUESTION 4 (START A NEW PAGE) / Y T4 P
(&)  T(2t,t?) is a point on the parabola x> =4y with focué S. P is the point which divides .
a7 internally in the ratio 1:2, ‘ . . ' (&) The rate of flow of water into, then out of a container is given by
. R=t(10 -t} litres/minute.
(#  What are the coordinates of the focus §? 1 s ’ . L - .
G0 Write down the coordinates of P in terms of & 2 (1)Fn_1d' an expression for tht_a volume, V 11tres,'of wlat?.r'n‘z fihe container .
how that as T - at time t minutes assuming that the conf:amer. is initially empty.
@) ;I?;li;: p‘;‘:ablt)al.a as gx]?o_vi;;n 1:811e parabola x”= 4y, the locus of 5 (iDTind the total time for the contailner to fill and then empty. 2



QUESTION 6 (START A NEW PAGE)

(=)

b)

The velocity v m/s of an object at time t seconds is given by
v= 31— 14t + 8.

The object is initially 30 metres to the right of the origin.

() Find the initial acceleration of the particle 2.
(ii) Find when the object is at rest ! , 2
(i) Find the minimum distance between the origin and the object

during its motion © S . 3

The rate at which a body cools in air is proportional to the difference

- hetween the temperature,T, of the body and ‘the constant surrounding

temperature S. This ean be expressed as

. kT-5)
dt

where { is time in minutes and k is constant

~ ()Show that T=15+Be" ,where B is a constant is a solution of the above 1

equation.

 (GIf a particular body cools from 100° Celsius to 80° Celsius in 30 minutes, ’

find the temperature of the body after a further 30 minutes,
" given that the surrounding temperature remains constant at 25° Celsius., 3

QUESTION 7(START A NEW PAGE)

()

()State the largest positive domain for which f(x)=x*—2x+3 2.
has an inverse function and sketch the curve for this domain.

(i)Find the inverse function f~(x) of f(x)=x* —2x+3 and state its ‘
domain ' 3

(iii}On the same set of axes draw a neat sketeh of the inverse function 1

(WBveluate £(71(3)) | : 1

QUESTION 7 continued

i

A man borrows $15800 with monthly reducible interest of 8% p.a.
Let A4, be the amount owing at the end of n2 months, after the monthly
repayment has been made. : ‘ '
(i) If the repayments axe §M per month, show that after the second repayment
. a2
he still owes 4, =15800x [ﬁ) —M(-l—é—.l- +'1] .2
150 150 : '

(i))Show that after n'repayments the amount owing is

' “n . r-1 n-2 - o N .
‘A,,:lSSOOxf-ﬂJ -M (ﬁ) +(15—1] bt 1
150 150, 150 .

{iii)If the repayments are $1260 per month, find the number of paym.eilts
te repay all the loan. ’ 3
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