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MAV Solutions to 2007 VCE Mathematical Methods (CAS) Exam 2 Part 1

2007 Mathematical Methods (CAS)

Exam 2 Suggested Answers and Solutions

Part 1 Multiple Choice

Answers
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Question 1 A
f(x)=6-2x

Range is [4, 12]

-4=6-2x

—-2x=-10

x=5

12=6-2x
-2x=6

x=-3
Domain, D, is[-3, 5]

Question 2 D
g(x)=x*+2x-3 and f(x)=e*"

ek)= e2Q2+2x—3}3

2x% +4x—6+3
=e

2x% +4x-3
=e
Fiv| Fzv |Fav| Fu=| F5 | Fér
Tools|w13cbralcatc|other|pramin|cican up
®Define g(x) =x<+2-x-3
Done

"Define f(x) =el X+3
Done

= gl <E>2')(2'*'4'><-'3

f{aix))
MAIN RAD AUTO FUNC 3798

Question 3 C
y=log, (7x—b)+3

y—3=log,(7x—b)
a’>=Tx-b
Ix=a’" +b

xzé(ay_3 +b)
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Question 4 C
f(x): X’ —x+1
f0)=-1
fB)=25
Averagerate = M
X, — X,
_/B)-r0)
3-0
_25-(1)
3

Averagerate= %

Fiv| F2v [F3~| F4v | FS FG~
Tools|A13cbrajCalc|Other|FrImi0|Clcan Up

®Define f(x) =><3 -[x+1

Done
f(3) - £(0)
=g 2673
DEGAUTO FUNC 2799
Question 5 C
mx+12y =24
3x+my=m
Since the equations are different there will be
12
no solution if =0
m

m’> =36=0

m=-6 or m=6

A unique solution exists for me R\ {6, 6}
OR

Solving the system of equations gives the
result

12m
X=—"—
m-—36
_ m* =172
m* =36
Fi~ Fev F3v F‘!vI F& I Fé~
Tools|A13¢bralCalc|0ther|Pr3mi0|Clcan Up
LS m m ]
1 12-m
mZ - 36
mZ - 72
91 T
m< - 36 |

rref{lm,12,24;3
MH DEGAUTO 1/99 |
The solution will be undefined when

m*—36=0, that is, when m =+6.
A unique solution exists for me R\{6,6}
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Question 6 B
Graphing the function, including the domain
restriction, shows that the range is [2, 5].
The maximum value occurs at x =0, f(0) =5

The minimum value occurs at the turning point

where x=" and f =2
4 4

Fiv| F2~| F3 FY FSv| Fov |FP+%:
Tools|2oom|Trace|ReGraprh|Math|Draw|Fen|:<

Minimum
xci:. 78539816 uciZ.
MAIN EAD AUTO FUNC

Question 7 A

For X, u =11 and 6 =0.25

ForZ, u=0 and o =1

Pr(X <10.5)=Pr(X < u—20)
=Pr(z<-2)

By symmetry,

Pr(Z <-2)=Pr(Z >2)

Question 8 B
The graph of f'has a cusp at x=-2, and is
therefore not differentiable at this point.

Fiv | F2~| F2 F4 FS«| Fo~ |F7+::
ToolsIZoom]TrochﬁcGrovh]Mathlorow Fen|:<

[FAIN RAD AIT0 __ FINC L Eust
The graph of f” is not continuous at

x=-2

Question 9 E
-1
1
k= |—dx
5

= ilogeﬂ x D

=log, (1)-log, 2)

1
=log | —
ge(z]

k
e =

1
2
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Question 10 B
At the point(s) of intersection,
x> +8x=kx—3

XX +@—kN+3=0

There will be two distinct solutions when the
discriminant (A =b" - 4ac) is greater than zero.
That is,

(8—k)* —4x1x3>0

8-k)*-12>0

Solving for k£ (by hand or using CAS) gives the
result

k<8-2+/3 or k>8+24/3

Fiv| F2v |[F3~
Tools|A13¢bralCalc nther PrSmln c'leon '[3

" solvel(8- K% -12>0, k)
k< -2-([3-4) or k>2-(I3
solue((8-k)*2-12>0, k)

FMAIN DEG AUTO FUNC 1799
Question 11 E
e —5e* +4=0

Using CAS,

x= loge(Z) or x=0

Too HEL Sebro c«nc ther PrSm 0 c'lean '[3

nsoluele? X -5.2 %4 4=0p
x=1n(2) or x=0

H<~ (4% )=Ske™(2x)+4=0, x)
DEGAUTO FUNC — 1/99

Alternatlvely,

€ ) -5¢> +4=0
Let e =a
a’-5a+4=0
(@—4)a—1)=0

e =4 or e =1
2x =log,(4) or 2x =1log, (1)

X= %loge@) or 2x=0

1
leoge[42]

x:10g3(2) or x=0



MAV Solutions to 2007 VCE Mathematical Methods (CAS) Exam 2 Part 1

Question 12 C

The graph of f'has a stationary point at x =3
and the gradient of the graph is negative on
both sides of the stationary point. The
stationary point is therefore also a point of
inflection.

Question 13 D
dy

The graph has a negative gradient for o <0.

X
Solving for x,

xe(—S,l)
2

Fev |[F3~ FS FG~
A13¢bralCalc Fr3mli0|Clean Up
et 1ne X) =4 X" XT =

Done!
oL (F00) 12:x2+54-x-30

wsolvel12 %2 +54- - 30 < 0P

S x<L 12
E.-:ull.;e'i ans{13<0, x>
MAIN DEG AUTD FUNC 3788
Question 14 A

f(x)=log,(x—3])+6 is undefined only at
x =3. The maximal domain is R\ {3}.

Question 15 B

5
The transformation of f(x)=3x2

|,

Reflection in x-axis: — f(x)=—3x
5

Translate 3 units right: — £ (x—3)=-3(x— 3)2

Translate 4 units down:

—f(x—3)—4=—3(x—3)§—4

Fiv| Fev |F3«| F4~ | FS FG~
Tools|A13¢bra|Calc|0ther|Fr3miDfClcan Us

B Define f(x) =3-><5/2 Done
" -f(x-3)-4

-3-(x-3)% -4

MAIN DEGAUTO FUNC /93
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Question 16
()= g if xe[0,2]

0 otherwise

E(X0)= [ f ()

Fiv| Fev |F3«| F4~ | FS FG~
Tools|A13¢bra|Calc|0ther|Fr3miDfClcan Us

B Define f(x) =% Done
'J%(wf‘(x))dx 4-3
II(x*F(x),x,D,2

MAIN DEG AUTO FUNC z799

Question 17

Fra)=x for fx)=2H

x—1

| Fivl Fev |F3v| F‘lvl F& | Fo~ | |
Tools|A13¢bra|Calc|Other|Pr3mi0jClean Up

aDefine F(x) =223

<=1 Done

Note: Domain of Fesult may be larder

Question 18
Let X be the height of the children.
u=130 and 0 =2.7

Pr(X <x)=0.35
x=129

Fiv | F2v |F3+ F4~| FE~| FB~ [F?
Toolr, a RITHLFNITIIINT

" Inuerse Normal...

li L4
—] Inuerse =128.96 —
Area =38
[ =130
T =27

\_<Enter=0K__» J

I I
list2(1]=

MAIN DEGRUTO FUNC 2’6

D
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Question 19 A
a+02+02+03+b=1
a+b=03 equation 1

u=7 xp(x)

5=0+0.4+0.8+1.8+8b

8b=2

b=0.25 equation 2

Substitute equation 2 in equation 1
a=0.05

Question 20 A

b
Average value = LJ f(x)dx
b-a-

tan(2x Jdx

O 0 | Y

i
T
8

= Z10g,(2)
T

Fiv| F2v |[F3«| F4v | FE Fbv
Tools|A13cbrajCalc|Other|Fr3mi0jClean Up

n
l%[ s tan(2-x)dx
El

2-1n(2)

...n/Et YRS Cban(24x), %, 0, n/8)
MAIN RAD AUTO FUNC 1/99

Question 21 A
cos” (x)+2cos(x)=0

cos(x Xcos(x)+2)=0

cos(x)=0

Note that cos(x)+2 cannot equal zero (i.e.
cos(x)#—2 ) because —1<cos(x)<1.

Question 22 E
/(2(0)=7(0)=0

The point (0, 0) belongs to the curve
Elsewhere g(x) is negative

x) is positive when x is negative

Hence f{g(x)) is positive elsewhere

OR

A possible rule for fcould be f(x)=x(x—4).

A possible rule for g could be g(x)=—|x].
The graph of f(g(x)) is most similar to E.

© The Mathematical Association of Victoria, 2008

Fiv] F2v |[F3~| F4~ | FS Fé+
Tools|A13¢bralCalc|0ther|Fr3miD|Clcan Up,

mDefine fix)=x-(x-4)

Done
B Define a(x)=-|x| Done
®£{a(x)) * yl(x) Done
MAIN RAD AUTO FUNC 3799

MAIN RAD AUT FUNC
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Exam 2 Part 2

Suggested Solutions to Extended Answer

Questions - with a suggested marking scheme.

Question 1

a. V=mw’h
V
h=—""_
WZ

Fiv| F2v [F3«| F4v | FS Fév
Tools|A13¢bra|Calc|0ther|Fr3mI0|Clcan Up

lsolue(v=n~r~2-h,h)

solvelv=nr-2h, hl

MAIN RAD AUTO FUNC 1730

b. A =2mh +2m’

=27 X~ + 21
o

=2—V+271'r2
r

dd _
C. dr

r= -
2r
Fiv F2v |[F3~| F4~ F& F&~
Tools|A13¢bralCalc|Other|Pr3mID|Clean Us

2-v
r

+2~n-r~2]=lb
22/3.,173
2.q173

= solue[%[

r=

L 1ve(d(2u/r+2nr"2, k=0, )
MAIN RAD AUTO FUNC 1/30

1A

1M

1A

1M

1A

1M

1A

1M

1A
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Fiv| Fev [F3«| F4v | FS Fév
Tools|A13¢bra|Calc|0ther|Fr3mI0|Clcan Up

2-v u1/3

rl|p=
P+2nr~|r~ 10

200 +2nr "2 | r=
Note: Domain of Fesult may be lardgr

The graph of 4= 2 +2m* where V=
r

shown below.

MAIN RAD AUTO FUNC

1 1
3 3
Restrict the domain II/_O <r< Sl

. The

maximum occurs at an end point.

MAIN RAD AUTO FUNC

Question 2
a. C(8) =1000(cos(0)+2)* —1000
=9000-1000 =8000
C(8)=C(16)=8000
m = 8000

2
" 1000 ~[005[M] + 2] »
2000

1000¢cos(n(8-8)/2)+2)"2-1..
MAIN RAD AUTO FUNC 1730
b.
C
10000F

11is

1A

O 2 4 6 8 10 12 14 1618 N 2

The graph should show:

t
n t hours
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correct minimum turning points 1A
correct lines over the restricted domain 1A
continuous smooth curve with the correct

maximum turning point 1A

R —_— —
MAIN RAD AUTD FUNC

¢. From the graph, the minimum concentration
is zero 1A
Minimum occurs at t =10 or ¢t = 14 1A

d. Solve C(¢)=1250 for ¢
28 1

t="2—-9-
3 3

9% hours after midnight

9:20 am 1A
I Fiv I F2~ FZvI FY4~ F& I F&~ I
Tools|A13¢bralCalc|Other|Pr3mID|Clean Us

= solve(ul(x) = 1250, x) | x > &

x = 28/3
L Cx2=1250, %) | x>8 and x{10
MAIN FAD AUTO FUNC 1730

C=1250

0 2 4 6 s 0 R 14 16 18 20 2 u fhows
3228, 44_40 ™
3 3 3 3

:§h=2h40min 1A

Flv| Fev |F3e| Fyr | FS Fov
Tools[A13cbrafCalc|Other|Pr3mi0jCIcan Up)

® solve(yl(x) = 1250, %) | x > §

" solve(ul(x) = 1250, x) | x >

x =283 X =28/3
®solve(yl(x) = 1250, %) [x > | [w solue(gl(x) 1250, %) | % >
% =28/3 or x= 32/3 or X = % = 40/3 or x = 44/3

KOS R | | 00=1250, 0 108 and 5<16
Rﬂn AUTO VUNC 230 NﬁlN RAD AUTD FUNC i/2
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f.i. T=p(g"-1)
5=p(g—1)and 12.5=p(g° - 1)
g=15 1A
p=10 1A

Isolue[5=p~(q— 1) and 12.0
p=10. and 9=1.5

L.(S=p*(gq-1) and 12.5=p*(q..
RAD AUTO FUNC 1/30

ii. 7=10(1.5* — 1) = 40.625 min 1A
40.62 )

g. 40.625 + 02 > +19=79.9375 min 1M
80 — 79.9375 M
=0.0625 min 1A

Question 3

a. Solve g'(x)=0 1M

_6- 32J§ A

Fiv| Fer |Fav| Fav | F5 | Fé~
Toolsa3sbralcatc|uther |prsminjcican us
O W |
Done
. solue[%{g(x)) =0, x]

= -2.[.]33_3) or xX= 2(132.

=™ alad Coe Y o =M. %)
solveddialx),x)=0,x)

OR
k) 2(3x% — 12x+8) =0 1M
dx
6x* —24x+16=0
_12£4144-96
- 6
- - 6-2\3
Maximum value of g(x)is atx = 3 1A
1
b.i. 2 j(g(x) — () Mx |+ 1A
0
1
2 [(F () -g0)kx 1A
0
OR
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1 2 P TR Es [Pl 7 [(Fiz | Fer\ F2 | F4 | roc| Fér[FroeE )
[(g(x) = f)dx + [ (f(x) - g(x))x + T 0|20 s x4 /\/\,\
0 1

g2=f(x +3)|x 2 -3 and x£1 .
3 4 2A “gi:.'f‘(x +3)| %2 -3 and x4 o
k) K :
[(g(r) = £ + [ (£(x) - gx))dx & \/\/
2 3 ud(x)= L
MAIN RAD AUTO FUNC MAIN RAD AUTO FUNC

APLOTS -
33n—-8) 24-Tn 2ul=F(0) | x 20 and x£4
ii. + M e o .
T b w2=f(x +1)|x 2 -1 and x 43
3%+ 1) [ x 2 -3 and x 2

=2 units’ 1A s
==
R yd(x)=
me me MAIN EAD AUTD FUNC
Tools|A13¢braCalc|Other|PrImI0[Clcan Up Tools|A13¢braCalc|Other|PrImI0[Clcan Up
— T3 -3 — 7T T3 - 8]
XK= 3 or X= W’ T Ve m e Y
'Q'JI(Q(X)'f(X))dX '2~J2('g(x)+r(x))dx LTS
0 1 ] 741=f(x) | x 20 and x 24
M w A2=F(x) [ x2 0 and x 34
FCaix)=F(x),x%,0,1) Q0O+ (%), % 1,2) g3=f((x = 1)) x 2 -3 and xp
M RADAUTO __ FUNC /30| |MAIN __ RADAUID _ FUNC 6730 Bg? 3
e s
_— 4 ()= S
Wﬂwm MAIN RAD AUTO FUNC MAIN RAD AUTO FUNC
Tools|A13¢bralCalc|0ther|Pr3miD|Clean Up
I~
(7% - 24) s
— = ii. Traqslate the graph of g
W3(3n-8) (7n-24) 3 units to the left 1M
g " 2 y=2x+3)(x+1D)(x—-1) 1A
RAD AUTO runc 6030 = 2x3 + 6)62 -2x—6
OR 2M for applying each of the
transformations in d i
¢. Maximum value of 1.08 when 1A = 2(x+3)x+Dx-1)
x=0.380orx=3.62 1A

=_2x’—6x>+2x+6
OR
y=2(=x+1)(=x-1)(—~x-3)
=2x-1x+1)(x+3)

OR
Am@/\i@ {\62@/\1@ y= 20D (e = 1= 2(~x-1)=4)

HMAIN EAD AUTO FUNC HMAIN RAD AUTO FUNC = —2()6 — 1)()6 + 1)()6 + 3)

Fiv| Fee| F3 FY FS+| Fov i Fiv| F2v| F3 FY FSv | Fév i
Tools|2o0m|Trace[Re3raph({MathjOraw|Penf:: Tools|2oom|Trace(Redraph|MathjOraw|Pen):!

Question 4

d. i. A translation of 3 units to the left 1A a. a = | because the equation of the asymptote

and a reflection in the x-axis 1A isy=1 1A

OR(order does not matter) b =—1 because the graph of fpasses through
the origi 1A

A translation of 1 unit to the left 1A Zoilflglj_l e’ =0

and a reflection in the y-axis 1A J0)= €=

(must be in this order) b=-1
OR

A reflection in the y-axis 1A b. h(0)=1-¢€’ =0

and a translation 1 unit to the right 1A h(2)=1-e¢

(must be in this order) 2
range = [0, 1 —e 7] 2A

c.i. Let y=1-¢""

Inverse: swap x and y

© The Mathematical Association of Victoria, 2008 -3
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Solve x=1-¢"” fory

=1lo -t
y=log, o1
=—log.(1 —x)

h'10, 1-e7]— Rwhere h”'(x) = —log, (1 - x)
1A

1A

Fiv| F2v [F3«| F4v | FS Fév
Tools|A13¢bra|Calc|0ther|Fr3mI0|Clcan Up

L] solue(x =1-e9, 9)

y= ln[x—_ll] and x_i1< o]

solueds (-yd,u)d
MAIN RAD AUTO FUNC 1730

ii. [1-e2,2]

Correct end points 1A

Correct shape 1A

di fw)f(v)y=0-e")1-e") 1M
=l-e"—e"+ee”
= fw)+ f(v)—l+e e’ 1M
= f)+f(v)-(1-e"™)
=f)+ fv)=fu+v)

i f)f(-u)=>10-e")1-e")

=]l-e"-e"+1
= fu)+(1-e) 1M

=f)+ f(-u)

© The Mathematical Association of Victoria, 2008

Question 5

a.
y
0.1+
S S
Correct oblique lines 1A
Everything else correct 1A
b. Pr(f(¢) <25)
1%
=1-— [(B0-n)dt M
100 5
7
=— 1A
8
Tools|A13cbra|Calc|0ther|Fr3miD|Clcan Up
"y —1—‘.1,0]32(30 -x)dx 78
1-1/100,(30-x%, %, 25, 30
MAIN RAD AUTO FUNC 1/30
c. Pr(T <15\T £25)
_ Pr(T <15)nPr(T £25)
Pr(T £25)
1
=38 1M
7
8
1
=— 1A
7
d. X ~Bi(6,—-) 1M
Pr(X >4)
=0.9709 1A
v [ Fex [F3o F4~| FS~] Fbv |F?
Binomial C4F...
% N Trialn B ] =3280 4
14 Prob Success p: =6
11 Lowervowe [ ] =24
19 upper vare: | c I ;:
T\ CEterElK_> K>
EEIE Tistz(18]=
TYPE + (ENTER)=0K AND [ESCI=CANCEL MAIN RAD AUTO FUNC /B
-4
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e (S pa—pr+(§)pta -y

=5p’(1 -p)’(4 —p)

Fiv| Fev [F3«| F4v | FS Fév
Tools|A13¢bra|Calc|0ther|Fr3mI0|Clcan Up

» factor(nCree, 3)-p3-(1 - p)P
-5-p3-(p - 4)-(p - 1)°

|E‘_ac,t,or( (nCr(6,3)p~3(1-pr~..
MAIN RAD AUTOD FUNC 1/30

f. i. The maximum is at the turning point

Solve Q'(p)=0 forp
p= 2-42
0= 20(17-12+2)

Fodsi
Fenf:

Fiv| Fer| F3 F4 [ FSe| Fov
Tools|200m|Trace[Re3raph{MathiDraw|

Fiv| Fer [F3e| Fyr | FS Fér
Tools[A13¢bralCalc(Other|PramI0[Clcan Up

2M

1A
1A

MAIN RAD AUTO FUNC

-solue[dip['5~p3'(p-4)'(p)
Goorp=-Z-2) orp=1
v o503 (p-4)(p- 1) |p=2

-20-(12-[2- 17)

2030

30
ii.ij@o-t)dz:l—(z—\/i) M
100 9

b=20.9

Fiv| F2v [F3«| F4v | FS Fév
Tools|A13¢bra|Calc|0ther|Fr3mI0|Clcan Up

. solue[l—ég' 20(30 - t)dt =p

b=20.898 or b=39.102

Lot b, 300=1-(2-0C(2.3),b)
MAIN RAD AUTD FUNC 1730

1A
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