Year 2012
VCE
Mathematical Methods

CAS

Solutions
Trial Examination 1

KILBAHA MULTIMEDIA PUBLISHING TEL: (03) 9817 5374
PO BOX 2227 FAX: (03) 9817 4334
KEW VIC 3101 kilbaha@gmail.com
AUSTRALIA http://kilbaha.com.au

© KILBAHA PTY LTD 2012



http://kilbaha.com.au/

IMPORTANT COPYRIGHT NOTICE

This material is copyright. Subject to statutory exception and to the provisions of the
relevant collective licensing agreements, no reproduction of any part may take place
without the written permission of Kilbaha Pty Ltd.

The contents of this work are copyrighted. Unauthorised copying of any part of this
work is illegal and detrimental to the interests of the author.

For authorised copying within Australia please check that your institution has a
licence from Copyright Agency Limited. This permits the copying of small parts of
the material, in limited quantities, within the conditions set out in the licence.

Teachers and students are reminded that for the purposes of school requirements and
external assessments, students must submit work that is clearly their own.

Schools which purchase a licence to use this material may distribute this electronic
file to the students at the school for their exclusive use. This distribution can be done
either on an Intranet Server or on media for the use on stand-alone computers.

Schools which purchase a licence to use this material may distribute this printed file
to the students at the school for their exclusive use.

The Word file (if supplied) is for use ONLY within the school.
It may be modified to suit the school syllabus and for teaching purposes.
All modified versions of the file must carry this copyright notice.

Commercial use of this material is expressly prohibited.

© KILBAHA PTY LTD 2012



Mathematical Methods CAS Trial Examination 1 2012 Solutions

Page 3

Question 1

a. Let y=+16-x*=(16- x) —u2 where u=16-x°
1
ﬂ=1u 2 du =-3x° using the Chain rule
du 2 dx
_1 2

dy dy du —3x2><£u 2:_3x
dx du dx 2 Zﬁ
dy -3

dx  2416—x°

:—g\/16 X

»\/16 X3

Question 2

4cos( ] 2=0 = cos(”—j:
3 3

X onr+ cosl(ij —onr+ X
3 2 3

N~

Xx=6n+1 where neZ

Question 3

f(x)=log,(x+3) g(x)=5+2x-x*

M1

Al

Al

M1

Al

f(g(x))=f(5+2x—x2) T 2 o
f(g(x))= Ioge(5+2x—x2+3)

( ) log, (8+2x—x*)
Iog( x —2X— 8) log, (—(x—4)(x+2))
we require y =—(x—4)(x+2)>0 from the graph
—2<x<4=(-2,4)
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Question 4

X'=2x+3y—-4 and y'=-y+2 Al
=>y=2-Y

2x=X-3y+4=x-3(2-y)+4=x+3y' -2

so 4x+y=3 becomes

2(x'+3y'—2)+2-y' =3 drop the dashes

2x+5y=5 so a=2 b=5 k=5 Al

M1

Question 5
i q :10_p
p-10
dq _ 10(p—10)—1(10p)
do  (p-10)
dg -100

dp (p-10)

using the quotient rule M1

ii. p=15 Ap=0.1 Aq=?

M1

—-100

= x0.1=-04 cm or 0.4 cm decrease Al

AQ =

dp

iii. a:0.250m/sec and d_q:d_qd_p

dt  dp dt
dﬁ:iozxo,zs when p=15
dt (p-10)
dg| _-100
dt|, s 5°

M1

x0.25 =-1cm/sec or 1.0 cm/sec decrease Al
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Question 6
3 3

i. ij 3 x dx_kj 3x NG dx=1
0 0

2 373
k{?’i—x—} _ 2—27—9 oj 92k 1 M1

2
k=2
9

ii. Now Pr(2<X <3)=Pr(0<X <1) by symmetry

2 3t
_2|3°_x 22(2_1_0] "
90 2 3] 9\2 3
_
27
Pr(x>2|X>1):Pr(X>2) F’r(2<X<3) Pr(0<X<1)
Pr(X>1) 1-Pr(X<1) 1-Pr(X<1)
7 7 M1
Pr(X>2|X>1):1_2—77:§_6
27 27
Pr(X >2| X >1)= "
20
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Question 7
i, D Pr(X =x)=log, (k+1)+log,(2k —4)=1
|og8((k+1)(2k—4))=1
(k+1)(2k—4)=8
2k?—2k—4=8
2k* -2k -12=0
2(k*~k—6)=0
2(k-3)(k+2)=0
k=3 or k=-2 but k>2
k=3 only

. E(X)=log,(k+1)+2log,(2k—4) with k=3
( ) log, (4)+2log,(2) =log, (4)+log, (4) =log, (16) =
( 3
m=E(X):%

3

2* =3m=4

Question 8
y=f (x):a(x—h)3+k
since there is a stationary pointat x=2 = h=2

crosses the x-axisat x=4 f(4)=0 =8a+k=0 so k=-8a
y= f(x):a(x—2)3—8a:a((x—2)3—8)

4
A=a[((x-2)'-8)dx=64

0

A= aB(x—z)“ —zax};1 = a[(%(z“)—szj—(%(—z)“ —OD = —32a =64

a=-2 k=16 h=2
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Question 9
: dy
=16—x° at the point (a, f(a))=(a,16—a*) - =-3x° =-3a°
y point (a, f (a))=( ) & my
— 3_
322 =1072 20 e o gy M1
a-0
at the point of contact —2a*=16 a*=-8 so a=-2 Al
Al

The tangent is y =-12x

i. one solution k >-12
ii. two solutions k =-12

iii. three solutions k <-12 A2
Question 10
24
V(t)=
( ) Jat+9
4
24
S= dt
Jat+9
0
s=ﬁx2[«/4t+9]4 Al
4 0
s=12(1/25 -0
Al

s=24 metres.

© KILBAHA PTY LTD 2012



Mathematical Methods CAS Trial Examination 1 2012 Solutions Page 8

Question 11

ii. crosses the x-axis y=0 = 3x-5=0 :x:g (goj

2

the line x =2 is a vertical asymptote and
the line y =3 is a horizontal asymptote. Al

ALy . ,H
\

crosses the y-axis x=0 =y =g (O,Ej Al

|

|
;?g:
N | 3

l )

o
N—
y

s
T U S
/

)
ot
()

iii. f y:3+xL swap x and y
£t x:3+i :i:X—B
2 y-2
y= ‘1(x):2+i Al
X—3
must state the domain of the function, dom f *=ran f =R\{3}

f T :R\{3}>R f‘l(x)=2+i3 Al
X_

END OF SUGGESTED SOLUTIONS
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