KILLARA HIGH SCHOOL
YEAR 12

EXTENSION MATEMATICS
APRIL 2002

Answer all questions and show all necessary working. Time allowed: 2 hours.

QUESTION 1 (14 marks)

a)  Differentiate (i) y=e‘cosx
i) y=em
log ¥
() y=-——

b)  Find the values of m for which the equation ) =e¢” +4¢™ has a stationary point and show
this is a minimum turning point.

¢)  Evaluate (1) I -L__dx

- 1 g .
(1) I —SIX_Jv correct to 2 decimal places
0 3-cosx

2 3
i) [ Sl exactl



QUESTION 2 (14 marks)

a) (i)  Show that sin‘x = % - %cos 2 + % cos4x

]

(i)  Hence or otherwise find the exact value of _[ sin'x d

o

b) (i)  Sketchthe curve y=2-sinx for o<x<m
()  Find the area between this curve and the X axis and ordinates x =0 and y=m7.
(iii)  If this area is rotated about the x axis, find the volume of the solid so formed (leaving

your answer in terms of 7).

c)  Show that the locus of the point of intersection of the tangent at the extremities of the focal
chord of the parabola x? =4y is a straight line y+1=0.

QUESTION 3 (13 marks)
a)  Given fix)=4y1-x?, evaluate /' (%)

b)  Solve log,(9x-2)=2+2log,x

¢) A particle moves along a staight line and its displacement x (metres) from a fixed point O is
givenby x=2In(r+1)

where 7 = time in seconds.

()  What is the initial position of the particle?

(i)  What is its initial velocity? |

(i)  What is its initial acceleration?

(iv)  When does the particle have a velocity of 1-5ms™ ?

(v)  Show that the particle never comes to rest.



QUESTION 4 (12 marks)
a) A southerly wind is blowing at a steady speed of 36 km/hr. Clouds are moving horizontally
with the wind and heavy rain drops are falling to the ground 200m below.
(Assume no air resistance and take g = 10ms™2)
(i)  Find the time taken for a rain drop to reach the ground.
(i)  Find (a) the speed, and
(b) the angle
at which the drop hits the horizontal ground.

(iii) At what angle does a drop hit the ground when the wind speed is doubled?

b) A balloon is expanding so that its surface area is increasing at a rate of 0- 05cm?/sec .
Calculate the rate of change of volume when its diameter is 8cm.

QUESTION 5 (12 marks)
(a)  Sketch the graphs of
(i) y=2tan"'x
<

and (i) y=cos 2

State their largest possible domain and range.
(b)  What is the value of
(i) tan™'(0)
(ii) cos“(—%)
(c)  What is the angle of inclination of the tangent to the curve )= sin”'x at the origin?

(d)  What is the equation of the normal to the curve at this point?

END OF PAPER



| %ﬁﬂn/ 260 2 SOLUTONS

1.
Goasron 1 “‘*'/J [0 7
- %-L(&Sﬂ_ - Son )] asi 2
.‘T
e G0 %
b= o 2 "o
.r.u % H _,,___'E_- . ﬁf r E*Iﬂ""t&
- xl. ' i - it [
5. g eteee” : -kl
,g = 2™ ™ | | : | = "-5?,1:_4? wwiT
2o e M 07 i Vel
M= ﬂz T - f,_ll“" sz A5 il
,_f:l o2 - ¢ ‘I"'r = L fape A rEw}'— i
& "L | T 22 4
>0 ar Mssza:..'l o F,”jj_.am b g
‘I- M.l:-i“u""" . I = .I'TL E'JI ".""-J ] @
e 1 _,g.__?& =.’rg’b(“ﬂﬁﬂ I = 47 ox L
“L LA l--? = .\ T N
a g L0 St = LOF
}‘U(Lff) 117 !3 Je. x by pet, Le7 X8 B fT
-
.. fl _E:‘J'N?-"-,_f‘ Qﬂ{-ij_,cﬂf,a?i | £f3|u'l' TArG AT ’P ,.35 J'pg.-."p {
re — = i T
= —Cad
“ Jj.:. \ (r-e)x -—{F-& )
:I{ﬂ(_g...ﬂ.rr)-— r"r: 2 ..-;t""p"a't A 1'.
2 LPe T
Hii fl..'_l‘,':t_{ = .--"§'3+£-}f]j || FUM#'CHGI:Q Pasz=1. '\'I
, Tx 2 ;119% g <o)

=%+L‘L1 | . i-ﬂ:&ﬁ'

z ) E‘;'(u-mw.?
: © e 2

A fmﬁ-az O ) {2 A ‘fl’-ﬂ}- s 3~
M = frecoi L}{J’-'La{x Ar 3
i -;,J" J-t.ﬂ!-:f) : _'_3.-
- #'}1 Zeos 7 4 <ok J#)) . {17 - %
- e-jquj: #i.(ﬂm{.} )
=j~{wh+%¢asu+.§ 1.'!1 B. {?u—ﬂ) = 2+ zﬁla';x'
2 =2
- ;, -£ Ces I x o A cen X . L% ‘?x
2} "?x.-i.- = q
‘(2{1-' & _.— }"5,1:4#19.-%:1 g x* ,_,:.}'_x,,fz, z &
x5 %

Zr-%



<. X = o‘('ﬁa.(faj

- Z
Y
70
A, Ak teo x20

/‘t-;o_
N0 :

7Sk = 2-05
A= }th“

@ =

B. Ve Larg”!

- Zaag~*

-
e

)

\
!

2. .0 - IMF“SJU{,Q

—

£) Jon res;
41

¢

0.0S - CiRx

;% . 0.0
iR
WJV :0{‘/ /Z

Wou g (0

v
LRty 0:05

Ve

E§nhk

40
wrew D= €, R,
4

A VA

3.
" VoL iwck, AT 0.1€M7S

4o =

B. 4A)

l

/’7}0)232
7 . .. . 0
‘00 o Gy
-~ z =19 = - 1ok
x =10t Sk 200

A. /qféﬂ.oun‘ @;o
'gfl-!ZOO:O

£2=¢40
A = 2 Vo secs.

[ioiraolio)*
=V yi100

< 66-03 ms!

L

éey L = An6le El‘a'
o<

Thrv & 29# = 2V
A= §1° (AsF)
C. I+ 3!'-20»«" A L = 20\{3’0‘:/;,

A 2 72°27

&'5*) | Lx <
kv ¢ —ob L X
A / ?,Qw« 2 ORLE
-7
o A
"n %M _2<¢x<L
fowee o $20¢7.
5,
-2 41
5) 1 Taw'(e) = 9
5okl X)) = J/ﬂj:
c., 4= Sixmhe *
4, L \
‘A—' m" o
s =/ -~
Afx - % p \'\
Ausm >4

2. Gumb of Motsar = = 1.




