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SECTION 1

MAV MATHMETH(CAS) EXAM 2/2007

Instructions for Section 1

Answer all questions in pencil on the answer sheet provided for multiple-choice questions.
Choose the response that is correct for the question.

A correct answer scores 1, an incorrect answer scores 0.
Marks will not be deducted for incorrect answers.

No marks will be given if more than one answer is completed for any question.

1
If R — R, where f(x) =2x + 1 and g:R\{0} — R, where g(x) = — then the range of f(g(x)) is
b

Question 1
A. R\{1}
B. (I,
C. (0,%)
1

D. R\{——

{ 2}
E. R\{0}
Question 2

If h:(1,2] — R, where h(x) = (x — 1)*(x + 2) and f:[-1,2) — R, where f(x) = 1 — x then g = Afis defined by
A. g:R—R,where h(x) = —(x — 1)°(x + 2)

"EOFR

Question 3

g:(1,2) = R, where h(x) = —(x — 1)°(x + 2)
g:(1,2] = R, where h(x) = —(x — 1)’(x + 2)
g:(1,2) = R, where h(x) = —(x — 1)*(x + 2)(x + 1)
g:[-1,2] = R, where h(x) = —(x — 1)(x + 2)

The graph of y = f(x) undergoes the following transformations:

. a translation of 5 units up, then

. a reflection in the y-axis, then

. a dilation by a scale factor of 3 from the x-axis, then

. a dilation by a scale factor of 2 from the y-axis.

The transformation 7' : R* — R, which maps the curve with equation y = f(x) onto its image could be

]
A. T

[V ]

o
B. T

LV ]

o
C. T

[V ]

o
D. T

[V ]

o
E. T =

[V ]

[—2 0]([x
| 0 3]y
F—% 0] x]
L 0 3][»]
(2 0 ][x]
_0 —3_ | V]
3 0 |[x]
_0 —2_ | V]
-2 0][x]
[ 0 3]y

SECTION 1 — continued
TURN OVER



MAV MATHMETH(CAS) EXAM 2/2007 4

Question 4

The graph shown above passes through the point (2, 2). A possible equation for this graph could be
4

A. y=x§+1
2
B. y=x’+1
3
C. y=x’+1
D. y=x*+1
4
x )3
E. == +1
Question 5

A system of simultaneous linear equations is represented by the matrix equation
0 —k 1f[x]| |3
1 -1 k|[y|=|1| where k is a real constant.
I 1 O0O}fz]| |5

The system of equations has a unique solution for

A. keR

B. keR\{0}

C. keR\{l}
D. keR\{2}

E. ke R\{+v2}

SECTION 1 — continued



5 MAV MATHMETH(CAS) EXAM 2/2007

Question 6
The diagram below shows the graph of a circular function.

The amplitude, period and rule, respectively, of this graph are

A. 10, 8m, y=10cos rr +4
2 2
B. 5,4m y=5cos LI
2 4
T
T
D. 10,4m, y =1000s(2x+5)+4

E. 5,8% y=5cos x_r +4
4 2

SECTION 1 — continued
TURN OVER



MAV MATHMETH(CAS) EXAM 2/2007 6

Question 7
The diagram below shows the graphs of two functions, fand g.
y

A

/
N
)|
/
N\

|
L
W | 3

Which one of the following could be the graph of the product function y = (fg)(x)?

A, 4 B. 1t
2 2
1 /] 1
/N —
\\
[0 > x [0} > x
T \ ’)‘ . 4 / T ’1‘ . .
1 Py 5 ) 2y Py
2 -2
C v D v
2 \ 2
1N N \
\ / 1\ \ / I\
0 » X [0 > x
a\ " N\ 4 A
a1 2y 5 ) 5 Py
2 -2
E. ¥
4
3 // \\
: / \
1 /
0] >
- N/ A 71
= N/ \ i
= =
-3 \
4 \ -/
_5 /

SECTION 1 — continued



7 MAV MATHMETH(CAS) EXAM 2/2007

Question 8

Let R — R, where f(x) = e** " + 3. If the graph of g is the graph of f dilated by a factor of 3 from the x-axis
then the graph of the inverse function g ' has

A. avertical asymptote with equation x = 9.

B. ahorizontal asymptote with equation y = 3.
C. avertical asymptote with equation x = 1.
D. ahorizontal asymptote with equation y = 1.
E. avertical asymptote with equation x = 3.
Question 9

Part of the graph of an exponential function with rule y = f(x) is shown below.

Y
A

Ifa>0,b<0and k> 0, the rule for fcould be
A. y=ae”"+k

B. y=ae""®

C. y=—ae™+k

D. y=ae™+k

E. y=ae™—k

Question 10 .

A function f'satisfies the functional equation — af (| X |) =f (W } where ae R andxe R\{0}.
X

A possible rule for f'is

A. f(x)=¢€"

B. f(x)=+x

C. f(x)=sin(x)

D. f(x) =log,(x)

E. f(x)=x

Question 11
The equation of the tangent to the graph with equation y = 2(x — 3)° + 4 at its turning point is
A, x=3

B. y=3
C. x=-3
D. y=4
E. x=4

SECTION 1 — continued
TURN OVER



MAV MATHMETH(CAS) EXAM 2/2007 8

Question 12
The average rate of change of f(x) =42 —x fromx=-2tox=11is

A, -1
1
B. ——
2
c. -1
3

1
D. ——
4

1

E. —
3

Question 13

If f(x) =log,|x -1, then the derivative of fis
A. , forx>1
x—
B. , forx <1
x—1
C. ,forx>0
x—

1
D. ,forxe R\{1}
x—1

, forxe R\{-1}
x—1
Question 14

The area bounded by the curve with equation y = log, (x), the x-axis and the line x = 4 is approximated using
left-end rectangles of width 1 unit. This area, in units®, is

A. log,6

B. log24

C. 8log,(2)-4
D. 155

E. 179

Question 15

The area, correct to three decimal places, bounded by the y-axis and the curves with equations
f(x) =cos(2x) + 2 and g(x) =¢"is

A. 3357
B. 0.879
C. 03878
D. 0.882
E. -0.882

SECTION 1 — continued



9 MAV MATHMETH(CAS) EXAM 2/2007

Question 16
For a particular city, the time from sunrise to sunset, S hours, x days after the winter solstice, is modelled by

the function S(x) =—5cos [%x}+ 12, for 0 < x <183.

The average value of S, over the interval [0,#], is 8 hours. The value of 7 is closest to
A. 28 days

B. 30 days
C. 60 days
D. 66 days
E. 99 days

Question 17
Part of the graph of the derivative of fis shown below.

Part of the graph of /' could be

y y

A. B.

-3 2 -1 0] 1 2 3

SECTION 1 — continued
TURN OVER



MAV MATHMETH(CAS) EXAM 2/2007 10

Question 18

Miriam and her husband have brown eyes, but both carry the recessive gene for blue eyes. It is known that
couples in these circumstances will have a child with blue eyes in 1 out of every 4 births. If they have three
children altogether, the probability that at least one will have blue eyes is

N
T 64

37
B. —

64
c L
© 4
b >
"4
g 2
" 64

Question 19
The probability distribution for a discrete random variable, X, is defined by the probability function

2
+1

mm:xm , for xe {=1,0,1,2}.

The expectation of X, E(X), is

A, 15

B. 14

C. 11

D. 1

E. 038

Question 20

The probability distribution for a continuous random variable, 7, is defined by the probability density function

sin(27) OSts%

f=

0 otherwise

The mode of the distribution is

A. 0

B.

C. =n
T

D. E
T

SECTION 1 — continued



11 MAV MATHMETH(CAS) EXAM 2/2007

Question 21

The speed of vehicles travelling along a particular section of a rural freeway is modelled as a normally
distributed random variable with a mean of 96 km/h and a standard deviation of 12 km/h.

According to this model, the percentage of vehicles that are exceeding the speed limit of 110 km/h is closest
to

A. 5%

B. 10%
C. 12%
D. 14%
E. 20%

Question 22

Consider a Markov chain where the nth state is given by S, = 7" x S,

Which one of the following could represent the transition matrix, 7, and the initial state matrix, S,
respectively?

[0.35 0.65] F0.8:|
A. and

0.55 045 |02

[0.25 0.55] ’0]
B. and

0.85 0.45] |1

[0.35 0.55] "27]
C. and

0.65 0.45] |33

—0.8:| |:0.35 0.65]
D. and

0.2 0.55 0.45

[27 0.35 0.55
E. and

33 0.65 0.45

END OF SECTION 1
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SECTION 2

Answer all questions in the spaces provided.

A decimal approximation will not be accepted if an exact answer is required to a question.
In questions where more than one mark is available, appropriate working must be shown.
Unless otherwise indicated, the diagrams in this book are not drawn to scale.

Instructions for Section 2

Question 1

The incubation period, 7 days, for a new strain of influenza virus, commonly known as blue flu, is
modelled by the probability density function

1

v(t)=1" 108
0

a. Show that k=09.

—( 3—15t2+63t—81) 3<r<k

otherwise

1 mark

b.  Sketch the graph of y = v(¢) on the axes below. Label axes intercepts and any stationary points with

their exact coordinates.

y
A

3 marks

SECTION 2 — Question 1 — continued
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c¢.  Find the median incubation period for this virus, in days, correct to two decimal places.

2 marks

A new drug, Fluaway, has been developed to treat the symptoms of blue flu. The time taken for a standard
dose of Fluaway to take effect is modelled by a normally distributed random variable with a mean of
5 hours.

For 90% of patients, a standard dose of Fluaway takes effect within 6 hours and 15 minutes of being
administered.

d. Find the standard deviation, in hours, correct to two decimal places.

2 marks

Vivienne is a medical practitioner at an infectious disease clinic.

e.  Vivienne randomly selects ten patients with blue flu and administers a standard dose of Fluaway to
each of them. Find the probability that, in at least two of the patients, the drug will take more than

6 hours and 15 minutes (that is, 6.25 hours) to take effect. Give the answer correct to three decimal
places.

2 marks

SECTION 2 — Question 1 — continued
TURN OVER



MAV MATHMETH(CAS) EXAM 2/2007 14

f.  Vivienne randomly selects k patients with blue flu and administers a standard dose of Fluaway to each
of them. What is the minimum value of & required to ensure that there is at least a 95% chance that at
least one patient will take more than 6 hours and 15 minutes to respond to the drug?

2 marks

g.  An alternative drug, Blugone, has been released. At the clinic, Vivienne’s decision as to which of the
two drugs to prescribe to patients on a particular day depends only on which drug was prescribed the
previous day. If Fluaway was prescribed yesterday, there is a probability of 0.2 that Blugone will be
prescribed today.

.8 03
The transition matrix for the probabilities of Vivienne prescribing Fluaway or Blugone is {0 5 0 7:|.

i.  What is the probability that Blugone will be prescribed tomorrow, given that it was prescribed
today?

ii.  On Monday of this week she prescribed Fluaway to her blue flu patients. What is the probability
that she will prescribe Blugone on Friday of the same week?

iii. In the long term, what proportion of days does she prescribe Blugone?

1 +2+1=4 marks

Total 16 marks

SECTION 2 — continued
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Question 2
The shape of the vertical cross-section of an irrigation channel can be modelled by the following function:
4

f:[-5, 5] > R,where f(x) = A(xg —5) and 4 is a real constant.
The x-axis represents normal ground level. f'is the vertical distance, in metres, of the edge of the channel

above ground level. x is the horizontal distance, in metres, of the edge of the channel from the centre of the
channel. Give exact answers unless otherwise stated.

a. The lowest point of the channel is represented by the turning point of the graph of f which has
coordinates (0,-2).

Show that the value of 4 1s %

1 mark

b.  Sketch the graph of f'on the axes below, clearly labelling the endpoints and axial intercepts with their
coordinates.

5 marks

¢.  What is the maximum possible depth, in metres, of the water in the channel?

1 mark

SECTION 2 — Question 2 — continued
TURN OVER
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On a particular day, the maximum depth of the water in the channel is 2 m.
d. i.  Find the area, in m% bounded by the x-axis and the graph of /.

ii. Hence, if the length of the channel is 1 km, find the volume, in m?, of water in the channel.

2+ 1 =3 marks

Due to weeds at the bottom of the channel, a more accurate estimate of the vertical cross-sectional area of

water in the channel, on the day given in part d, can be found by using a triangle with vertices (0,-2),
3 3

(751, 0) and (SZ, 0). Assume the length of the channel is 1 km.

e. i.  Whatis the estimated volume, in m® correct to two decimal places, of water in the channel using
this method?

ii. The depth of water in the channel starts to decrease by 2 cm/h because of evaporation.
3

Show that the rate at which the volume of water is decreasing in the channel is 20 x 54 m*/h,
where /4 m is the maximum depth of water in the channel. Assume no water is entering the
channel.

2 + 4 = 6 marks
Total 16 marks

SECTION 2 — Question 2 — continued
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Question 3
Letg: R — R, where g(x) = 4 x B, and 4 and B Z".
a. Find values for 4 and B if the graph of g passes through the points (2, 12) and (4, 48).

2 marks

1 4
The graph of g, is the graph of g dilated by a factor of 3 from the y-axis, followed by a translation of units
parallel to the x-axis and 1 unit parallel to the y-axis.

b.  Write down the rule for g, and state the range.

3 marks

Let g, : R — R, where g3(x) = 3 x 2@x) _

_ +1
c¢. i.  Show that g, 1(x) = logz(x—)

ii.  State the transformations that have occurred to the graph of y = log,(x) to get the graph of g3’1.

SECTION 2 — continued
TURN OVER
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iii. Sketch the graph of g3‘1 on the set of axes below, labelling any asymptotes with their equations
and intercepts with their coordinates.

A

iv.  Find the area, in units? correct to one decimal place, bounded by the x-axis and the graphs of
lg; 'l and g;.

2+2+2+2=8 marks
Total 13 marks

SECTION 2 — Question 3 — continued
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Question 4

A machine uses a 50 cm long moveable rod to move a piston on a vertical shaft. The coordinates of the ends
of the rod are (x, 0) and (0, y), as shown in the diagram.

The position, x cm, of the end of the rod on the x-axis, at time ¢ seconds, is given by x(t) =30cos (gt), t=>0.

A

(0|y)

50 cm

«——

(x, 0)

a.  Show that the distance y cm in terms of x is given by y = V2500 — x%.

1 mark

b. Consider y in terms of ¢.

i.  Show that a rule for y(#), the distance y cm at time ¢ s, is y(t) = \/2500 —900cos> (gt)

ii. Hence find the average value of y in the first 8 seconds of the motion of the rod. (Answer correct
to three decimal places.)

1 +2 =3 marks

SECTION 2 — continued
TURN OVER
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c.  The piston is at its highest position on the y-axis when x = 0. The piston is at its lowest position on the
y-axis when x = 30 or x =-30. Find the distance y cm, from the origin to the highest and lowest
positions of the end of the rod on the y-axis.

2 marks

d. Forte[0, 16], solve the equations x(#) = 15 and x(¢) = —15. Hence find, in the first 16 seconds of the
motion of the rod, the total length of time for which —15 <x <15.

2 marks

e.  Show that the speed of the end of the rod on the x-axis, when the x-axis endpoint is (15, 0), is

1543m
cmy/s.
8

2 marks

SECTION 2 — Question 4 — continued
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f.  Find the exact maximum speed of the end of the rod on the x-axis.

3 marks

Total 13 marks

END OF QUESTION AND ANSWER BOOK
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Mathematical Methods (CAS) Exam 2: SOLUTIONS

Section 1: Multiple Choice Questions

I.B2.B3 A4ESE6BT7AS8ADOIC
10.D 11.D 12.C 13.D 14.A 15.D 16.D
172.A 18.B 19.D 20.E 21.C 22.C

Question 1

flgx) = % +1. The range is (1,00). B
X
Question 2
dg=dp N dfwhich is (1, 2).
g(x) =~ 1)*(x +2)(1 - x)
=—(x—-1)°’(x+2) B

Question 3

Translation 5 units up:
y—=y+s5

Reflection in the y-axis
X——x

Dilation by a factor of 3 from the x-axis
y—3y+5)

Dilation by a factor of 2 from the y-axis

D)

The graph has the shape of the graph with
4

X — 2x

Combining these:
x -2x

T

(LD [3y + 5]

Question 4

rule y = (ax)3 +1 or y = (bx)> + 1, where

a and b are real constants. Whenx =2, y = 2.
4
Thus,y=x>+1and y = x> +1 are

not possible. y = (ﬁ

3
) ol
2

Question 5

Solving the matrix equation gives

3k+4
5 +5
k==2
3k+4
YIFl =3
ke=2
z 4k+6
T2
| k-2
e H}Jﬁ-ﬁr-a 5 Jthpuver-TF'r-ngmIDTCIE?PT e |
100 %w
(3 k+4)
810 —m
0o '2-(§-k+3)
KZ-2
Eef([[ﬂ,'k,i,:i][i,i,ﬁ,S][1,'...
MAIN FAD AUTO FUNC 299

There will be no solution when
B-2=0,ie k=+J2.
A unique solution for k€ R\ {i V2 }

Question 6

?}5 Phase shift = 7w/2

Translation = 4

L
9 +

8 / \

7 -

%- Amplitude = 5 /
Ml A /
2 +

1 +

o

= Ly ..0 b 3 4r
-2+
L3 Period = 4n
__4 4
L5 1
Amplitude =5
Period = 47
Rule is of the form y = acos(n(x—¢€)) + k
a=95,¢= E, k=4
2
Period = 2—“, therefore n = 2_7: = l
n 4T 2
Rule iSy:SCOS l X—E +4
2 2
or y =5c¢o0s L T
2 4

X
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Question 7

When graphing product of functions, the key
points occur when either function has the value
of £1 or 0, as illustrated in the diagram below.
Mark these key points.

Then “join the dots”.

y

W | A

-1

Question 8
g(x) =3 " +3)
=3¢+ 9

The graph of g has an asymptote at y = 9.
Thus the graph of the inverse of g has an
asymptote at x = 9. A

MAV MATHMETH(CAS) EXAM 2/2007 SOLUTIONS

Question 9
The graph of y = ¢* has been reflected in both x
and y axes, and then translated up.

Reject option B because it does not show the
translation up. None of the other options
indicate the possibility of a translation parallel
to the x-axis.

Ignoring the magnitude of any dilations
(because there is no scale on the axes), the
transformed graph will be of the form

y =—e "+ k. Since b <0, require

y=-ae™ +k. C
Question 10

This is a property of logarithms.

—a 1
—alog, (| x[)=log, (jx|*) = log{| x|’ J

This may be confirmed using CAS. D
< e f1gebralcalc|other Praniofc1ean Up

Done|
Dol

= HewProb
= Define £x) =1n(:x)

= a1l = f

5 truel

(1)
~a¥f Cabs{(x>>=f{1l/abs{x>"a)
MHAIN EAD AUTO FUNC /93

Question 11

The coordinates of the turning point of
y=2(x—3)° + 4 are (3, 4). The tangent is
y=4. D

Question 12

1)- f(-2
The average rate of change = %
3
1 .
3

1dFzr| Fiv |Flr| FE- Fir Fie
War|Ficd|Eelug|Unik|FembaT)internat!|Tool

Do

=143

mOefine fx)=[Z - =
o F010 = £ -2
1--2

FUHC

L]

SOLUTIONS — continued



MAV MATHMETH(CAS) EXAM 2/2007 SOLUTIONS 24

Question 13 Question 15

The graph of y = loge|x - 1| is shown below. Sketch both curves and find the intersection.

Intersection
1z

#ih . FIET g i 2. 09324
MAIN FAD AT FUNC

Graph f(x) — g(x)

1 Fir|rer |F2 (79

X — 1| = —1 for xe R \{ 1 } D Tools|zenm Editrrj
X —

“FLOTS

wyl=cos(2-x)+ 2
E2e e - w200

. “IYS= ®) = 20K

Question 14 il

HE=

yd Cxa=

HAIN FAD ALTD FINC

ilo
dx g.

>

. 0.7387
Find [ (/(x) - g(x))dkx
[TEH: zEEFqu-B-:e rsesrpuphlr:ast'hmgﬂu PFEEF_]

(O8]

Y
] > X “”’f{ N
0] /l 2 4

JE O hdx=. SBEUBE\E\
RN FAD AUTO FUNL

The area of the rectangles = log,(2) + log,(3)
OR

Fir| Fex [Fe=| Fi= [ FE | F&= |
Too1s|msm~u -:a'lclutner Framml0|Clean u»[_]

=log,(6) A

a [l — g200dx

« SEZEEEE

Egl (=20, x, 0, 0. F3EF)
AN RAD AUTO FUHC 1730

. J.?ss?




Question 16
1 b

js(x)dx

Average value =

a

Therefore, lJ‘s()c) dx =8
n 0

Solving for n gives the result n = 66, days.

(FT T Fiv Trzv‘ Fiav | FE [ [ T]
|vﬂ Algebra|Calc|Other |PramId Cle;n Up

" lefine s(x)= '5-505[ ?Sg] +12

Done

. solue[%-fg s(dx =3, n] n = 65.8875
solue(1/n*\l’(s(x).x.ﬂ_,l;lgs=8.n)|
7

MAIN KD AUTO FUNC

Question 17

f'has a minimum turning point at x = —1 and
a stationary point of inflection at x = 2.

Question 18

Let X denote the number of children with
blue eyes. X ~ Bi(n =3,p :i)

Pr(X 21)=1-Pr(X =0)
:1_(5)3
4
ae
64

_37
64

Question 19

2
X

1 for xe {-1,0,1, 2}
10

p1)=0.2, p(0)=0.1, p(1)= 0.2, p(2) = 0.5

E(X)=2 xp(x)
=—1x0.2+0x0.1+1x0.2+2x0.5
=1

k1 ditraloote other FramIofc1enn Us| |

p(x)=

241

B Oefine pix) =15 Do

2
3 (xep)) 1
=1
ECx¥p(x), x,.~1,.2>

HAIN EHD AUTO

FUMC /98

D

A
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Question 20

The mode is the value of ¢ that gives the
maximum value of £(?).

S
A
1
4—0 t
T kL
4 2
: T
By symmetry, this occurs at 7 E

Question 21
T~N(u =96, > =12?)

L Car =. 121673
Low Wal =110
Up Ual =o
i =96
a =12
Enter=0K

| I
listilil=
HMAIN

EAD AUTO

FUNC 1/ 8

Pr(X> 110) = 0.1217
Approximately 12% exceeded the limit. C

Question 22

The transition matrix must be of the form,

l-a b
a 1-b
An element of the initial state matrix may be a
cardinal number or a proportion: that is,

S, = |:p:|’ where p + g = n(§), p,qe Z"U{0},
q

:|whereO§a§1and0§b§1.

orSO:|:1r ],whereOSrSl.
—r

[0.35 0.55

27
and are the only pair of
0.65 0.45 33

matrices that meet these criteria. C

SOLUTIONS — continued
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Mathematical Methods (CAS) Exam 2: SOLUTIONS

Section 2: Extended answers

Question 1

a. For a probability density function,

Jv(t)dt =1. Therefore,

0+z—ﬁ(t3—1512+63t—81)dt:1 1M

(dt must be shown to get the mark)

Solving this equation for & gives the result

that £ =9, as required.

Fx T B T B 'l’ Fiy FE F&
- E ngerjr*a Ca lvc. lJt.hE-r:l’F'r*gmIDTCle-ar'nv Up

u Define wit) =—ae (£3 - 15424634 - 51)

Dol

b. A
03T
02T
0T T
5t .
-1 L2 3 4 5 4 7 3§ 10
= f|z0om[Trace Regraph|Math[Draw]» ¢ |if
[RERS LTI
HCET . gl 2962963
AIN EAD AUTO FUHC
- 9|A1 gébralCalc |otherPraniolClean Up
W Define wit) =1'—918»[+.3 -15-t2+63 - 51)
Do
" solue[%{u(t)] =0, t] [tz3 and t 23
t=7 or t=3
(7 827
ALY EAD AUTO FUMC /83
Correct shape and skew 1A
Correct domain and axes intercepts 1A
Correct exact stationary point 1A

¢. For the median, Jv(t)dz =

T 1
3 .5.

Solving for m gives m = 6.69

(correct to two decimal places)

The median incubation period is
6.69 days.

1 5 FEw [ Fav FE 5
- a Alasbra|Calc|0ther|PramId|Clean Up

n Define w(t) =1'—|318»[+.3 15424634 -51)
Dot
g 50109”2 u(tidt = 1.2, m] |mz3 and mz9
M = 6. 685634531
WCED .3 m)=1/2 . m)Im?3 and mf.
MAIN EAD AUTO FUNC £,/93

. X~ N(5,6%), Z ~ N(0,1)

6 hours and 15 minutes = 6% hours
Pr(Z<z)=09

z = 1.28155
alcD
= Inugrse Normal...
Inverse =1.28155 [ F22=2
Area =9
W =0
T =1
(Enter=0E__»
listi[1]1=
HAIN RAD AUTO FUNC 176
x —_—
z = Ll
o
1
6-—-5
1.28155 =
(&)
c =0.98

The standard deviation is 0.98 hours

1M

1A

1M

1A



MAV MATHMETH(CAS) EXAM 2/2007 SOLUTIONS

e. Let Y be the number of patients for whom

the response time to the drug is more than

6 hours 15 minutes.
Y ~ Bi(10,0.1)

10

Pr(r22)=Y"C,(0.9)"(0.1)""

n=2
210 =1 InEW=x3
i Einorial CdF... e
| T =, 263901 P
" =10
P =.1
Low Ual =2
Up Ual =10
Enter=0K
| | |
listi[11=
HAIN FAD_ADTO FUNC 176

f. Y~ Bi(k0.1)

M

1A

Consider the case where there is 95% chance.

Pr(Y > 1) = 0.95
1 — Pr(Y = 0) = 0.95
1 - 0.9 =095
0.9 =0.05
k= 28.43

1 Fz F3 F4 FE [
- E ngeEr*a Cafc DLhE-r*TPr‘ngDTC]ear: Up

mzolueli.o® =05, K k= 28,4332

lue( .2~k=.05.k>
Ml

] RAD AUTO FUWC 188

Round up because k € Z" and the
probability must be at least 95%.

The least value of & is 29 patients.

g. Fluaway Blugone
Yesterday Yesterday
Fluaway 0.8 0.3
Today
Blugone 0.2 0.7
Today
L Pr(Btomorrow|Bt0day) =07

1M

(using numerical solve/ solver)

1A

1A

27

ii.

ii.

MAV MATHMETH(CAS) EXAM 2/2007 SOLUTIONS

S,=T*xS, 1M

o8 03]'[1
02 0.7 0
_ 0.625
0.375
PrBryidarl Frtondar) = 0375 1A
< £2[n1debracalc|ther Praniofclean up
[:2 Gl [2 7]

“[e]> = o

LR

[t~4%s 0
IN

Al

RAD AUTO FUNC_=/889

Consider, say, the 20th and 100th states.

T %8, =T" xS, = 0.0
0.4

Fx T FEv Trsv‘l’ o T FE T [ T ‘l

- p AlaebralCalc|0ther |Prgnld(Clean Up
[.2 .77F [.z .7]
1 1

.[D] + =0 [D]

.20 [-6
t =0 a4

w100 [-6]
t =0 a4

t~100%=0)

HMAIN RHD AUTO FUNC 4/959

In the long term, the proportion of
days where Blugone is prescribed

is 0.4 -~ 1A
) 1- b

Alternatively, if 7 = ¢ s

| «a 1-b

,1 L
thenasn — o, § — a+b

a
L a+b
a 0.2 g —04

atb 02403 5
This formula arises from the fact that if

X
the steady state, [ . ] , has been reached

then the next state will also be [ ;x] .

Solving the matrix equation

Tl_x _|1= ivesx:—a
X B X g (l+b'

Filr| F2x |[FZ=] Fir | FE Fi+
Tools(A13cbra|Calc|Okher |FEami0|CTean Ue

1-a b 1-=
a 1—h].[x ]-’

=2
a3+ h

Lo l-blk[l-wsx]=l1-xgx],xd
MAIN RAD EXACT  FUMC 1,30

¢ sotee

SOLUTIONS — continued
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Question 2
a. f(x)=A(x?-5)

2= A(0-5)
4=
5

1

b. endpoints (-5, 2(5E —1)) and (5,

1M

1

25°-1) 24

turning point (0,—2) and correct shape 1A

3 3
x-intercepts (—54,0) and (54, 0)

|[F13[rzv] Fir IrnvI FEr ‘[ Fhr rr?v] ‘l

Var || EeTug|Unit|Eembo|internak' 1| Tool

" Define i) =25 [x%3 - 5]
Do

= f( -5 2513 4]

2 (5173 -14]

FRD AUTO FUNC ERED]

iqFe~| F3= [Fuir[_ FE- Far Fir
| '.'arlf(x!llsﬂu-z Unit|Sembolfinkernak'] T-:--:-1| |

T

"5 2.(5173 1)
" (S 25173 4]
®zoluelfix) =0, x)

w= -5 gp =539

solvedf (xi=0,x)

RAD AUTO FUNC HAZ0

~<

2A

(5, 25 - 1))
(53,0/

1

10,-2)

1

¢. Max depth =2+ 2(5° -1)
1

=2(5°)m

=1

1A

28

|‘F1 T Fiv Irsv‘l‘ r"v‘]’ FE ‘l’ i T]
'a Algebral|Calc|Other|PramI0|Clean Up

MAV MATHMETH(CAS) EXAM 2/2007 SOLUTIONS

4

2 51 —
. _ “ 3 _
d. i. 4= 2x5J0 (x3 =5)dx

3

16(5%)

HAIN

.z

ii.

ii.

= Define f(x) =2/5~[x4/3—5] Done|
34 5344
: “ oix #

RAD AOTO FUNC 2799

3
_ 160005%) s

7
V' =10004

1
=1000( base x height)

3
=2000x54

= 6687.40 m’ correct to two dp

av _dn dv
dt dt~ dh
YV pxY
dt dh
1
V =1000— bh
2

Using similar triangles:

1 3
2h s
ho 2
3
1 4
—b=5—h
2 2
3
V =500x5%h?
v :

O —1000x5%h
dh

3
@ 02x1000x5%
dt

3
=-20x54hm’h

1A

1A

1M

1A

1A

1M

1A

1M

The rate at which water is decreasing

3
is 20 x54hm’/h

SOLUTIONS — continued
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Question 3 o 1
ii. Dilation by a factor of 3 from the

a. 12=4xB> . () x-axis

_ 4
4B=AxB .. Dilation by a factor of 6 from the

B=2,asB>0 1A y-axis. 1A
4=3 1A Translation of 1 unit to the left 1A
iii. Asymptote: x =—1 and shape 1A
Coordinates of the x-intercept: (5, 0)
"soluel12=3 b2 20d 43 Coordinates of the y-intercept:
e e e | Lo
0, > logz(g)) 1A

1 7

b. Dilation by a factor of 3 from the y-axis:
=3 x 2% 1A
g (5,0)

1 2 3 5

y=g;

Translation of 4 units parallel to the x-axis:
4
3(x—§))

Translation of 1 unit parallel to the y-axis:

1 1
0,—1 —
y2:3><2(3"‘4>:3><2( (0,5 log2 ()

)
2,(x)=3x2%"Y 11=3x2 +1 1A
Range (1, ) 1A

¢ i gy(x) =3 %207
Lety =3 x 2D _|

Inverse: Swap x and y

x=3x2@* 1 M
22y+1_x+1
3
x+1
2y+1=log,( )
-1 1 x+1 1
83 (X)ZEIng( 3 )_5 1M
1 x+1
=—1
5 0g,( 6 )

Fir| F2r |[F3«| Fir | F5 Fir
Tools|A13ebrajCalc|0ther |Frami0|Clean Ue

maoluelx=3-229%1_4 ]

A

SOLUTIONS - continued
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Sketch both graphs and find the
intersection and x-intercepts.

Filr| Fer| FZ F4 g
Tools|2oom|Trace|Redrarh|{Math|Draw|Fen):-

Intersectio
] -.53?3?43 gl 1. 8485226
TAIN FAD ALTO FUNC

FZ Fz
TOO“ 2o

/

xc. '1 292481 g 4. e-14

HMAIN KAD AUTO FUNC
4 J- —-0.53737 dx 5 _1 d
= + J‘ X)|dx
1.292481 g3( ) 0.53737 &3 ( )

[Fivr Fir T
TooTs|2oom|THACE Reﬂruph Muth DFaw|Fenf-

i

SO dx=. 57832826
RN FAD AUTO FUNLC

Fz H
To-:-'ls 2-:--:-m THaCk Reﬂruph tath|DFaw(Fen):

SECxIdx=3.1391892
TAIN FAD AUTO FUNLC

A ~0.578328 + 3.139189

= 3.7 units” correct to one
decimal place

Fi=| Fi= |Fi=| Fi=r | FE I Fi~ | |
Tools|A13cbra|Calc|0ther |Frami0|Clean Ur

S L OETET =]
'J 1.792481 ulid s +J 5"
3.717VS17V5

| 3,3, "0, SEFEF .5
MHIN Rﬁ[l HIJTI] FUMWC 130

1A

30

Question 4

a. By Pythagoras’ theorem
x*+y* =50
=2500- x? (reject negative solution) 1A

b. i. y=+2500-x* and x(t)=30cos(§t]

(1) = 42500 -900cos> (%t)

Other equivalent forms are possible. 1A

1 Fe F3: Fy F& F&°
| A1 et alootc other Pramtolclem ue| |

" Define uit) =J2500 - %00 {cos[ =t ]]
Dot

it 10- 9[sm[ ] +16

miCollect(uit))  5- 2[9 cos[Zf] -4 ]

Note: Domain of Fesult may be larder

8
ii. Average value = %}[ y(t) dt 1M

=45.139
(3 decimal places) 1A

[fi T Fiv Trsz i T FE T G T ]
vE Alacbra(Calc|0ther|Pranl0jClean Up

. 2
®efine glt) =J2588 — 200 -[c.os[ L t']]

E]
Done
lI/S-JS ultldt 435. 139
1/8](9(1:) t EI 8>

HMAIN FUNC z/88

c. Highest position when x = 0.
Endpoint will be (0, 50). y =50 cm 1A

Lowest position when x = £30. The
corresponding y-axis value is

¥ =4/2500—(30)" =40 or
2500 (- 30)2

y=40cm 1A




Solve for ¢, x(f) = = 15 or |x(?)| = 15 such
that te [0, 16]

8 16 32 40
TS A A 0
3’333
| T aitralooc offer Framtolciemn ue] |

1A

= Define x(t)=30- c,os[ nét] Done|
= solue(lx(t) =15, t][@ 2t 216

t =83 or t=16-3 or t=32-3 or t=40.p
solueabs(x(t>>=15.t>10<t<16
HMAIN ERD_AUTO FUNC 2/98

- 207

- 301

Time for which —15 <x < 15 is given by

16 8 40 32

(?——J (———) — seconds 1A
8 40
Whenx =15, ¢t= 33 . (from part d.)
[8)o 153 M
3 8

a1 aebralcals other [Pranto[c1ean Up

= 0efine xit) =38~c.os[ nét] Dane|

Lo |L=58s3 anJE
Speed is the magnitude of x'(¢)

15v3m

Speed = B cm/s 1A

8

31
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x’(t) :—ISTnsm %t

The maximum speed occurs where

d ’

~Ax(e)=0 M
4 —ls—nsin Zill=0

dt\ 4 8 ))

t=4,12,... M

ngebr*a Calc DLherTPrngDTDlean Upﬁ

uuuuuuuuuu

_ m-t
15n51n[8]

L (ct) 3
q 15~n-sin[nét] »
msolve|l gy ——F | =0 t||@2t=

t=4 or t=12

lue(d(a.ns(l),t)=l3,t) 0Lt <16
HAIN RAD_AUTD FUNC 353

(This is also evident from the graph of
x v. t, which show the maximum gradient
attr=4,12,...)

15n

x’(4) = —lsTnsin(g) ==
x’(lZ) = —lsTnsin(%t) = ISTTC

@Tﬂ lasbralcale ot her [Pram I alc 1 Jafq' . ug|
() L

15~:r[-sih[ Hét]]=ﬂ’t |E|it-‘."

'solue[ ddt,[f
t=4 or t=13

{151‘[ 15::

L) |b=04 123
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Detach this formula sheet during reading time.
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MATH METH & MATH METH (CAS) 2

Mathematical Methods and Mathematical Methods CAS

Formulas
Mensuration
1
area of a trapezium: %(a +b)h volume of a pyramid: gAh
4
curved surface area of a cylinder: 27k volume of a sphere: 577 r
1, .
volume of a cylinder: nrh area of a triangle: Ebc sin 4
volume of a cone: %7‘[1”2}1
Calculus
i(x”):nx”_1 J.x"a’x:Lx”Jr1 +c,n#z-1
dx n+l
d ax\_ _ ax ax _ 1 ax
E(e )—ae Je dx—ze +c
1
%(loge(x)):% J;dx=loge|x|+c
: 1
i(sin(ax)) =a cos(ax) Jsm(ax)dx =——_cos(ax)+c
d ~ . dx = 1. L
E(cos(ax))— —a sin(ax) Jcos(ax) v =_sin(ax)+c
d a 2
—(tan(ax))=————=a sec” (ax)
dx ( ) cos? (ax)
du " dv
product rule: i(uv) =u dv + v@ quotient rule: | % |= @ 5 dx
dx dx dx dx\ v v
chain rule: & _du approximation:  f(x+4)= f(x)+hf"(x)
dx dudx
Probability
Pr(4)=1-Pr(4") Pr(4 U B) = Pr(A) + Pr(B) — Pr(4 N B)
Pr(ANB)
Pr(4|B) = Pr(B)
mean: u=EWX) variance: var(X) = o= E((X - ,u)z) = E(Xz) - ,u2
probability distribution mean variance
discrete Pr(X=x) = p(x) =2 xpx) o’=3 (x—u)* p(x)
) b o 2_ (™ 2
continuous Pra<X<b)= L f(x)dx u= j_ x f(x)dx o= _Lo (x—p)” f(x)dx
END OF FORMULA SHEET
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