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Question 7 (15 marks) Use a SEPARATE writing booklet.

(a) N

Draining
water

The diagram represents a vertical cylindrical water cooler of constant
cross-sectional area A. Water drains through a hole at the bottom of the cooler.
From physical principles, it is known that the volume V of water decreases at a
rate given by

ﬂ:_k(,

dt

where k is a positive constant and y is the depth of water.

Initially the cooler is full and it takes 7 seconds to drain. Thus y=y, when
t=0, and y=0 when ¢t=T.

. dy Kk
(i) Show that E“KW' 1

(ii) By considering the equation for %, or otherwise, show that 4

2
t
= 1—— for 0<¢<T.
Y yo( T)

(iii))  Suppose it takes 10 seconds for half the water to drain out. How long 2
does it take to empty the full cooler?

Question 7 continues on page 12
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Question 7 (continued)
T
(b)  Suppose O<ea, B< > and define complex numbers z, by
z, = cos(a+ nf}) + i sin(a+ nf)

for n =0, 1, 2, 3, 4. The points Py, P, P, and P are the points in the Argand

diagram that correspond to the complex numbers z, z,+z;, z,+ 2, + 2, and

79+ 2+ 2, + 75 respectively. The angles 6, 6, and 6, are the external angles at

Py, P, and P, as shown in the diagram below.
P
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0 X
(i) Using vector addition, explain why 2
(i) Show that ZP,OP = £P,P,P,, and explain why OP,P,P, is a cyclic 2
quadrilateral.
(iii)  Show that P,P P,P; is a cyclic quadrilateral, and explain why the points 2
O, Py, P,, P, and P, are concyclic.
(iv)  Suppose that z, + z; + 2, + 23 + 2, = 0. Show that 2
2r
B==.
End of Question 7

12—



N2

HSC 2002 - Mathematics Exténsion 2

Exemplar Sample

BOALD O STUDIES Question 7
qff/ a/} W - L\——\;
Ak
) _ dy o/
e S vV R
. N
W a
“1
dy
Fv,vs A
- L -« Jq
ax i g -
-~ - "
ralih
&_ _ A A
Ny A
’ ‘Z -
_ ‘rﬁ - - k t + cC
A
b e o 1 - v
2 o
e c = 2 iyo
‘ELT ; U!-., O
: «x7 _ 2]4
A
Il _w &A‘
P = — Jo,




HSC 2002 - Mathematics Extension 2
Exemplar Sample
e —— O ——

BOARD 0F STUBIES

NEW SOUTH WALES

Vs
?s‘h
)
\
P\
.
s
‘d
N

\I
\
‘d
T
<]

s (- 10 - i_)._..
N — Jr
0 _ Lo i
"l' T
T o
Vv )
VA

AR A



- HSC 2002 - Mathematics Extension 2
Exemplar Sample

BOARLD OF STUDIES

lllllllllllll

w

02wB4



HSC 2002 - Mathematics Extension 2
Exemplar Sample

BOARD 0F STUBRIES

lllllllllllll

—J"a.h'\ 0 < o 2 & ri < 1':—‘
SN S ” -

Y, = W (4 nf)  + 4 sn(d+np)

e €, bty3 4

- L s
pu/ LN d 4+ A s L
b, 2 _+?...l ‘;Z;;_') = ¥ 4% %
N S N S N ¥ | "’2»7_
—
) 0P A —

m—%.*ﬁf;"-b = o 7

02WB4



N

BOARD OF STUDIES

uuuuuuuuuuuuu

HSC 2002 - Mathematics Extension 2

Exemplar Sample

=)
W/LDJ) <z o\ygq})
z L4
e f”e'?
J-” 9"h - 9"'
—
f‘.'.yff.s =
M Y T
- ‘:L'tgﬁ - &o-i-.a(‘f G“(‘a?’
o ot pt By
&A, Q’i"" !S
A - I
'“ﬁ:’b - &l = 0'2.—« - E
N\t
AAL% - >
// /R
/_712,13(__ T 40P F, and DR 6P
/7 Kg ZHL,
Z e 'O? | = (1,0 |
o o '
e (] = ()
0ok b L= (8Pl

02WB4



HSC 2002 - Mathematics Extension 2
Exemplar Sample
————— A ——————

BOARD OF STUDIES

uuuuuuuuuuuuu




N

BOARD OF STUDIES

lllllllllllll

HSC 2002 - Mathematics Extension 2

Exemplar Sample

°,
T:k 4 ?o va P,f.,_, PS
(Fa ] =
o V.2 Wl € 29\
VP or |P3 8> |

w’- A PQ P;, P\w =

D £, 8 (A4S )

Lt g, 0, (W ﬁ%

]
I4

®_cnag — W\G\J/\;AQg Db e =ole ty

2qpel)

02WB4



HSC 2002 - Mathematics Extension 2
Exemplar Sample
———— e —

BOARD OF STUDBIES

uuuuuuuuuuuuu

/n,(?nf' S vo ﬂ\—O\-‘,dﬂ-"” W ) SApL %

wwtlh WMUMM%MMM

b, s o e sahng <wda 9«3115/. Yhe Aoy poib

3 QNﬂiﬂ(Cj)jmu W +in ‘w-m & fo’, ?’;fl_}s




HSC 2002 - Mathematics Extension 2
o Exemplar Sample
—— e ————

BOARD OF STUDIES

uuuuuuuuuuuuu

Py {} f R A da, W W §
He  orrly ™Munat e O 2, Becommae

op v, w uqcbw L, ond PR ?3 U’o\.ldm‘:

C/W 1 M 0: o 'J r'a..-. ?} e 3‘ re

n2we4



HSC 2002 - Mathematics Extension 2
Exemplar Sample
BOARD OF STUDIES

gy @W-PU o tHhhe S

@
M\%M./M.« o) { o % M L) 1e”
= Sxl"

= Sko®

02WE4



HSC 2002 - Mathematics Extension 2
; | ; Exemplar Sample
e ——

BOARD OF STURIES

lllllllllllll

;- L{S‘bfﬂb = 4"0?:(’ (l = Leo (’)ep

= [-')1’1/ q; %L_PV%P‘D

e

5

Bt ?-r (N«gtﬂ,oat-mm)}n ((adyacsnt

i . { JS-‘:W
<
= 27
5
L R = 27
\ ¥




	Question 7
	Question 7(a)
	Question 7(b)

	Exemplar Sample

	Quest: 
	 Z: Question 7

	subject: HSC 2002 - Mathematics Extension 2
	exemplar: Exemplar Sample
	Nav Tip to show BM: Tip:  Click on the BOOKMARKS TAB to show / hide navigation


