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Mathematics
HSC Assessment
June 10

Task 3 2015 .

General Instructions

* Time Allowed - 50 minutes
¢ Write using blue or black pen

e Draw any relevant diagrams
using pencil

¢ Board-approved calculators
may be used

* All necessary working should
be shown in every question

Total marks (41)
¢ Attempt Questions 1 -7

Place Multiple Cholce answers at the top of Question 5,

Qlr If sinx=—% and zrs.rs%r, then cat x equals:

A —top 2 c. L D, 26

‘m .
Q2. The acceleration of a particle is given by x=4cos2f where xisthe displacement in
metres and ¢ is in seconds. Whick of the following is a possible expression for its
displacement?

A. —23sin2¢ B. 25in2¢ C. cos2H D. —cos2¢

Q3. A particle moves so that its dispalcement in metres from the origin at time ¢ seconds-
is given by x=20r—5¢*, At what time is it stationary?

A. 0 seconds B. 2 seconds C. 4 seconds D. 6 seconds

Q4. The diagram shows the region bounded by the curve y=+3cos2x and the x-axis

e s
for ——=gxg-—.
4 4

‘The reglon is rotated about the x—axis to form a solid.
¥ A

T x
4
Which of the following gives the volume of the solid?
(AY V= 3:1'Icos 2xdy @ V= erjcost dc
? B
< ¥= ﬁﬂ'ICbS 4x dx o F= Gzrjcoszx dx
0 0




Question 5(Trigenometric Functions 19 marks) v p=secx
a. Differentiate y=2x¢tan’ 2 ¥=x
2 ) NOT
TO
1 SCALE
. Fi g . 1 O
b. Find the exact slope of the tangent to the curve y=cos .r+§ at the point 0,5 . > X
2

The shaded region is boounded by the  axis, y=x and the curve p=sccy from
x=010 ¥=2,
4

' i, Sketch the curve y = 3cos> for —w < x <, 2 . S :
2 Find the vofume formed when this region is rotated about the x axis,
Leave answer in exact fram,

fi. . Use your graph to determine the number of solutions fo the equation
cosl;- LxH that exist in the domain 7 <x < 7. 2
f, i. Differentiate cos®3x with respect fo x.
d. Using the Trapezoidal rule with three function values, find an approximation to the
value for B . .
ii. Hence evaluate Icos 3xsin3xdy,

2 z
j'cos ec%. (correct to 2 decimal places) 3 §
1




Question 6 (Star{ a New Page - App[h:ation-s of Caleulus - 18 marks)

a A particle 2 moves such that the displacement xem from the origin after ¢ seconds is
givenby x=r—3, >0,

i Find the initfal velocity, _ 1

. Determine when the particle is at rest. 2

fil.  TIs the particle speeding up or slowing down at 1 =29 Give TERsens. 2
b. A tank is emptied by a tap from which the water flows so that, until the water ceases,

the rate of flow after fminutes is & litres/minute where &= —(rg6)z.

i. What s the initial rate of flow? 1
i1 How Jong does it take to empty the tank? 1
iif. How long will it take (o the nearest second) for the flow to drop to 20
litres/minute? 2
iv. How much water was in the tank initially? 2
. Two particles 4 and B start from the origin at the same time and move alonga

straight line so that their velocities in m/s atany time ¢ seconds are given by:
vi=r+2 and v, =8-2

Clearly show.that the two particles never move with the same acceleration, 2

d. A properly agent asumes that for her property, the rate of increase in the value is
directly proportional to the valus ¥,

i Show that the equation ¥ = V,e" satisfies this assumtion,
where ¥, and & are constants and ¢ is the time in years, 1

ii. She bought an apartment 10 years ago for $150 000, and calculated that it
would be worth $600 000 after 20 years.

Show that ¥ =0.11n2 2

iii. If the apartment is currently valued at $350 000, calculate whether this is more
or less than she had anticipated and by how much. 2




et M fo

CD/ S\f\:x:"'“tL ﬁne_?ﬂ[b
i
§ £
H 4
Ghoxs W olge2g
D
@Z/ 2 = 4 a2k
: oC = -2 Sin2t
TGzt oD
3.
C3 s sot-st
V= 20-10C =
£=2¢ R

(Qéa,) 5:2:( anr\%
Yo fund s dse’ 2

/
y S o domE 4 s E

b) 3:@@% §>

(j/: ""Si/\(ﬁf‘? ig)

13

ch) Avodan S o

\-ﬁw‘kvz’.

MUsT. iwﬁ
47 **‘%r
2N\M{@> 7 selws \H'ﬂf’\ o

‘{' L= (e "\’-‘\ G
?ffgw &ﬁr}ﬁﬂcrxtrﬁ/{ 3

W\GX\Q W s shej‘&é&:‘s
cmwmA Qg,}'rﬁic}“/ Qf‘%‘rf\

D

ov "'J-“"%‘M 1 e




2.

Fm 0}}2!5 .50 uﬁd‘s

Trnpshb )
e (G 420 'S
+ M&c%)

ke h=05

QMGM r}, le
Iwabd Y U&m:ﬁ %’5 ]o

i

\marjat \- g% g@r_’zxux?’

3 k1
\/:TY[JW\DC -3 Z{/
v |
V=T [@cwxg - (%) “(‘la’!’%@*‘))]
. 3

v -

. ~6Sin 3% () 3x
\g\ ! . 2 &M@Jﬁ} 6

)> \j (@953‘13 bnaslg s Seme W&#ij

%}: 2(&,/5 33(};(«353&3:( ey —6S 3¢
‘ﬂ/: ~( Sinzx G 3x
_ fi;‘% ) N
> (Gseﬁ&x) 4 Si03x63l “> ’gmo.(leé'- e
< Tt ’zmr% 2T
(5603%)2 :{

j\AQSIGEICﬁGBXCCQBX)Z‘ —G -

0y (@53:05' i

SSMS:(C%B:( < |

iy v

(@Y (GaT)  |hakt Sons ot by

-6 -6
- |
- "é '{" O
N
[~




@7a>9 x=t-3¢

X =34%3
oo V= 3K0 -3
v=-3

h) X0 ek
353 =0
=
= x
Wt £ AR += |

becaiae ime ke negavd

ED X = 3x2% -2
L= mp
£ =6t whumt=2
X = \Zmfs®
.. Sl >0, x>0
S gaticke 1
Speading vp,

‘Y\W'LL: = ~3

QMM t= Imﬁ\

e 8 iit
A g o~
g selu

on .
’W: _(_;'L:

Q.ma,(!u,«. Sep 95(,&41\91,‘

‘ i‘fw\z s

:i:‘ q twv\é;:";tz
o Ynceredk ;i)x bu+

(W"’H'j ¢ f\jrmfﬁjwl .

Lﬁ)g)f{%g._({:_ é)Z

%o e rad do diffde

i‘l) @"?H Yok = ww_};ﬂ oo

5 alrendy o ki (L i)

‘. R = — (0_652: .-SGL’%H

D bk = =300/

i) Imak: £=6

Néfﬂj S negats

S k=0 Mus“( fnd C
o= - (£-6Y a&u
(AT
t-¢ =o
o t=¢ HD 21\\4;‘25 Imin 32 Sec
{1 ‘
) Ke2p | =7
—0 = ~ (46Y
bl o,
- ot {ﬁW}Z .é._ éi_@
e t=6-Bo | or ENE
H’b{s }‘15 el 13 Z
Ponthotime  E=05278%mim 1l - your ol i
Yot th;r\ 3__2%':. MS;F‘ howe 7 wnseotdD

to ke censidoyesl o o
maﬁf’{,




Z?‘na,rLB T2 lihea

JUOQAL Q\«\AA)«% C = o)
Inath

V_,h(vé Q

Vil V:YZ Lmj[{\ﬁd(
v(:\\w\&f\a A C@Y%jr&\:‘rﬁ

Wi cortect e;{‘%:z)\\r\g

fD = 9 A oo o

QVA 't Z \/ ﬂg’"l{:

V 24 V= 2
b

Stac. ‘t“}?O {/ (chn,
%

WL\A(/@\ Is w\‘,dj\j&’
A) clv

kv E—sheus

N = \/G’h%

c\\f
\/o s h @ht
buj( = \ioekt

- bV

J Ve = 150000

boD oo = \SHDO 620

4. o 8240‘1"-

\ -

@33” 2ok

k= 45 Ind %o\
Zx \n?,

#1%&“’1\«%

ek se ol
'mmjp‘: \}g:zf} \783“2

lmax}i‘ Ser el

Inashs ¢ See seluction

[mmjﬂﬁ {M— = 20k

an.




_ -1 In2x 10
V= {50000 eo nexd

\f::i}‘:BOOc‘:@Q (.?«7‘ (’2‘5&9“‘9‘ V“iﬂb
A aggortod | weeln § Feommo new

WO ‘{’{/\am SLQ Q’Y\«{fa‘a:\m

Iy s,
\OIj 5‘5 2 5poeo -0 0000
= $50000
T T T et

OR 350 cer = [SOP000 e
2% i ED'IX‘“&{

‘%@é) = o1 n2t
(23

T* iz
S «énbj lock o yeard fo
seadn §350 coo o wos
tead J&{r\om c\.r\jﬂk(‘_‘tﬁijia’x G&elg 03(" “"!\é

Jro‘) L5 o
rmchy

= lZ'dem

Imarkn> S22 w{wt‘m

’mO,Tl{L': \/= $300000
ot W\SV bk}* ce'rTCc*("j M\SMA 'QWA

\marh Lor ’%?—\2-2542@3,




