MAYV Trial Examination Paper 2010

Mathematical Methods CAS Examination 2

SOLUTIONS

Section 1 — Multiple Choice

ANSWERS

1.D 2.C 3.D 4.E 5.E
8.B 9. A 10. B 11. A 12.B
15.D 16. C 17.B 18.C 19.D
22.C

SOLUTIONS

Question 1

Jxt=1>0

x<—-lorx>1
1.1 RAD AUTO REAL "
solve(Jx2—1 >0,x) x<-lorx>1 |

1/99

Question 2

Domain of f_1 = Range of f =R

Rule of f ! interchange x and y values
x=1-2log, (3y-6)

Solve for y

ISy

y= +2

f:R—>R, (x)z%e[l;x)+2

X RAD AUTO REAL ]

Define Ax)=1-2-In{3-x-6) Done

© Swap x and y values to find inverse

solve( =](y),y) 1 _x

3/99

© Mathematical Association of Victoria

6. A 7.E
13. A 14. E

20.D 21.E

Answer D

Answer C
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MAYV 2010 MM CAS TRIAL EXAM 2 - SOLUTIONS

Question 3 Answer D
This can be solved by recognition, or using CAS.

/(4x)= 1 (x)+2/ (2) may be recognised as a property of a logarithmic function.
If f(x)=log, (x), then
[ (4x)=log, (4x)
=log, (x)+1log, (4)
=log, (x)+log, (2*)
=log, (x)+2log, (2)
7(4x)= £ (x)+2/ (2). as required

Alternatively, using CAS

f (x) =log, (x) is the only function that always satisfies the functional equation.
For a functional equation, a CAS output of ‘true’ indicates that it is a/ways true. An output of ‘false’
indicates that is never true. Any other output indicates that it is sometimes true (often in the trivial case),
but not always.

[( ¥/ Edit Action Interactive X! | W Edit Action Interactive (X
S T o] T N | (5 ] X g I EX
define f{x)=ln(x) 2 |define fexd=v2x -
. done done
judge (i =reos2fa el [|udsscrean=feoszecy
5 Undefined
3.2 | RAD AUTO REAL 7] define g(x)== define g(x)=2x+2
- f(x)— (x) A x d done
Define fix/=In Dorne ) one |l I |[iudgecacdxd=gCx>+29¢2>>
Judaelg{d4x)=g(x)+2g9(2>) Undefined
Adex)=Anr2:A2) Undefined
h define hix)>=e*
© Always TRUE for f(x)=log (x) done
€ judge(h{(4xi=h{x>+2h{(2))
2 Fiesiia Undefined
Define](x)=— D
x
f(4-x)=f(x)+2-]{2) 1 2 | i
A ! v
B Ala  Standard Cplx Rad aw] |Alg  Standard Cplx Rad o)

3.1 RAD AUTO REAL

]
Define f(x)=\j; Dane I
~

Aax)of)+2A2) 2-f2x =f2x +4

Define ](x)=2-x+2 Done
Adex)=Aoc)+2-42) Box+2=2wx+14
Define j(x)=ex Done
Agxl=flx)+2:A42) ed*=e*42-e2

1
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MAYV 2010 MM CAS TRIAL EXAM 2 - SOLUTIONS

Question 4

1
Solve ax =——+1 for x.
X

2a 2a

J1—4a) +1 o —J1=4a) +1

For two distinct solutions 1 —4a >0 and a #0.

1
Hence {a:—oo<a<0} U {a:0<a<z}

=1l
solve(a-x=—+ 1 ,x)
x

solve(1—4-a>0,a)

5 L2

2199

EWE@@E =i S

_1 rFN
solve[a-x=T+1,x] B

() 5,

2+-a
{3}

solve(—4-a+1>8,a)

4

Alg Standard Real Rad uj

Question 5

j(f (x)+2)dx= jf(X)dx+j2 dx
=5+[2x]

=5+[8-2]
=11

© Mathematical Association of Victoria

Answer E

Answer E
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MAYV 2010 MM CAS TRIAL EXAM 2 - SOLUTIONS

Question 6 Answer A
This can be done by hand or using CAS.
2tan (x)+1=3 A

tan (x)=1 |
T )
x —Z+n>< period /4 .
V4
x=Z+n7r,where ne”zZ /

I
o O ] P i I EY

solve(tan(x)=1,x) -
x=n+constn(1 )+%}

RAD AUTO REAL i

A

solve(m (x= 1 ,x)

T
x=nTn+— L

hd
| (mth [abc [cat | 20 |EIEIE]

=[P x|z«
hy g[3][*[=

Bl
sin_| sint Jf{4]5]6][x
cos cos-1 |1 2|13+
tan | tan-t |{{@]. [e]|[ans
7 & |caLc JorTN] vAR JEXE

1/99 Ala  Standard Real Rad qm

Question 7 Answer E
g(x) = —2cos(§ ) )+1

2
Period = =6r

B
3
Amplitude = |— 2| =2
Range = [-2+1, 2+1]=[1,3]

Question 8 Answer B
> +1
X

>3

xXe [—%,%} \ {0} Which is equivalent to

x:—ESx<O U x:0<xS§
4 2

© Mathematical Association of Victoria Page 4



MAYV 2010 MM CAS TRIAL EXAM 2 - SOLUTIONS

I
o O ] T i I EY

£y
poy

define g(x)=

§+1
x

done
solve(a(x)a3,x)
RAD AUTO REAL B {_gﬁxég}

>

Done [|||0

Define g(x)-—-

5
=41
x

v
(mth [abe [cat | 20 |EIEIE]
[m]g]i[o]<]>]s |3]|a)s|z]z ]«
=[<[>]= HBHEE
HEINE BNEHAE
an bn Cnh I 1(2(3||+]|-
| e rSlv[§_|9 . [e][ans
V'I TRIG |CALC | & VAR |EXE

2099|[Alg  Standard Real Rad dm)

solve(g(x)ZS,x)

x#0 and -

w |on
A
A

o |

+

2
n

Alternatively, a graphical approach may be used.
Find the points of intersection of y =g (x) and y=3

0
(-1.25,3) (25,3)
0.5 x
~7.95 .5 6.84
» 2.5

frig(x)23}={x:-125<x<0}u{x:0<x<2.5}

Question 9 Answer A
A system of linear equations will not have a unique solution when the determinant of the coefficient
matrix is equal to zero.

+5

Solve =0 for p.

p

p=—6or p=1

Both of these values of p will give no solution.

Note that it is impossible for the equations to have infinitely many solutions because p =—6 or p =1
does not give rise to identical equations.

© Mathematical Association of Victoria Page 5



MAYV 2010 MM CAS TRIAL EXAM 2 - SOLUTIONS

I
o O ] T i I EY

solve det] |

2 p+5S||_
P 3 ]] a,p]

1

{p=-6,p=1}

D
(45 'SHIIS2Y 6.1 | RAD AUTO REAL [

solve|det|2 P+5||=0p p=-6 orp=1 | |
3 hd
' (mth[sbe [cat | 20 |CIEE]
aldlc|d|e (I)I,I;} -
floglhli|s Tlel2||"]=
klilminio 4(5|6||x|+
Pl7|r|s|E s
[————.__‘u mara HAHEIEE
> Ix yv|z|E8]. |e]||ans
[ cALe [[Rov JorTN] & JERE

A\ Dormain of the result might be (arger than the do.., IlFs

Standard Cplx Rad g

Question 10 Answer B
y= —e ™ 41 meets the criteria. It is most like graph B.
(6.1 RAD AUTO REAL ]
graph f7
0, 5”#_5 :
[5.09 05 517
» K
Question 11 Answer A
X
A dilation of scale factor 2 from the y-axis: h (x)%h[a)
. . X X
A reflection in the x-axis: h| = |>—h| =
2 2
. o x 1
Translation 6 units right: —h (5) ——h [5 (x— 6))
. . 1 1
Translation 1 unit up: —h E(x—6) ——h E(x—6) +1
© Mathematical Association of Victoria Page 6



MAYV 2010 MM CAS TRIAL EXAM 2 - SOLUTIONS

Question 12 Answer B
xX—p
()
_55-45
-8
=1.25

Pr(X >55)=Pr(Z >1.25)
=1-Pr(Z <1.25)

z=

Question 13 Answer A

X ~ Bi(5,0.7)
Pr(X >3)=0.8369

6.1 7.1 | RAD AUTO REAL i

binomcar(s,0.7,3,5) 0.83692 1

1/99

Question 14 Answer E
3r+0.2+.35+0.3=1

r=0.05
E(X)=0+(0.2x1)+(:35%2)+(0.3x3)+(0.1x4)
E(X)=22

Question 15 Answer D
k
t+1
Solve for &, J. — |dt=1
S8

=3 (reject k=-5)

1/99

© Mathematical Association of Victoria Page 7



MAYV 2010 MM CAS TRIAL EXAM 2 - SOLUTIONS

Question 16 Answer C
If Tisa 2X2 matrix, S, must be a 2X1 matrix. The columns in 7 must add to one

03 0.9 15
T= .S, =
0.7 0.1 30

Question 17 Answer B

1

f(x)=A(x-B)* +C

The graph has a vertical tangent at x = 3, passing through the point (3, 1).
Hence B=3and C=1.

1

f(x)=A(x=3) +1
The y-intercept is negative as f(0) < 0.

A possible value for 4 is 1.

F(x)=(x=3)* +1

SIS 15 PRaD AUTO REAL 0
667 17
1
f34]::.‘~.'::|=]::.'~.'—35'::| = Tril

i ﬁ

-10 - 10
L

Question 18 Answer C

f(xX)=x"—x=3x> +5x-2=(x—1)°(x+2)
Hence the graph of f/ has a stationary point of inflection at (1, 0)

and a local minimum.

© Mathematical Association of Victoria Page 8



MAYV 2010 MM CAS TRIAL EXAM 2 - SOLUTIONS

[SIFITEY 1o PRAD AUTO REAL [ 1.10|PRAD AUTO REAL [
A A
factor(;(4—x3—3-x2+5-x—2) (x—1)3-(x+2) M 667 17
2
X
o5 3
X
199 ]| -10
Question 19 Answer D
2
Vvt =
4
f(g(x) = x" +x
There is a cusp at x = 0.
d C‘ | |) 4x +1forx>0
—Iforx<0
667 17 A 667 17
af,[2) sgalraec® [
dx
! X
-5 05 3
0.5, G /
5 0.5 L J
i« B0l A ]| [le_B6bc)=signi) s a

|
Elﬂ!ﬁﬁ]@ﬂ-ﬂ-
L2444 7

4+ %3 +signum(x)

D

v
|mth abc |cat | 2D
[m]e[i]o]|<]>]s Iélxlylzlt -

=ik HEEEE
X- e. hslnllll FHEI R
O = - e |[zn=
CFILCI ADY VAR |EXE

Alg Standard Real Rad uj

© Mathematical Association of Victoria

Page 9




MAYV 2010 MM CAS TRIAL EXAM 2 - SOLUTIONS

Question 20

di(loge (sin(2x))) is undefined when sin(2x) < 0
x

Qk=DZ <t kez
1.4 |PRAD AUTO REAL
j AT R T @Hrmmmuu-
1 inl2-x)£0 2:n2-1l-1 = [[[|selvelsin(2- )28, x) -
= Ve(Sln( X) ’X) %ﬁﬁnz'n x=n-constn(1), n-constn(»

0

solve(sin(2.x)20,x)

n(1 )+%éx£n- constn(1 )+n}

hd

(mth [abc [cat | 20 |EIEIE]

[nfelifofc]>], [3]|xly|z]z]|e

+

=< >[£

HBEE

~

2
n

IR PS |4

5|6

X

an br Cn l§| 1

2|3

+ |-

o | 2 |rSlvii[e].
=)

E

ans

1/99 TRIG | CALC

VAR

|Afla Standard Real Rad dml

EXE

Question 21

For A, B and C, y > 0 for all x and as x increases, y increases.

The rectangles will always be under the curve.

For D and E y < 0 for all x.

Answer D

Answer E

For D as x increases y decreases and the area of the rectangles will under estimate the actual area.

For E as x increases y increases and the area of the rectangles will over estimate the actual area.

© Mathematical Association of Victoria
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MAYV 2010 MM CAS TRIAL EXAM 2 - SOLUTIONS

Question 22 Answer C

Solve sin(%): cos(x) for 0<x<4r

T Y4
X=—or X=— or X=37T

3

The curve of f'is above the curve of g for the first area and below for the second area.

Area= [(f(x)-g(x)Mx+ [(2(x)— f(x) px

3

< 1.12 PRAD AUTO REAL 0

‘Fd.d? Y
L f vl

3 51.,:~;',|=E.in| =
[ | 2

w\m'—.u"&"

oem——e
FoT0.5 el

@

D

X

Il

as
A
N | =
e
» |

© Mathematical Association of Victoria Page 11



MAYV 2010 MM CAS TRIAL EXAM 2 - SOLUTIONS

Section 2 - Extended Answer

Question 1
a. Shape 1A
Open circle (0, 0) and closed circle (4, 64 1) 1A
14
1 2 3
b.V=—nr'h=nr
3
h=3r=3x4=12 cm 1A
c.iV=nrr
Y o apy? = 3% 2’ =127 em¥em 1A
dr
V(2)=8rn
Vir)=VQ2)+(-2)V'(2)
=8n+(r—-2)12x
V(r)=12xr—161 as required 1M
4
i V(2.1 =127 x2.1— 167 = 207 oy 1A
1A

iii. Underestimate

The actual volume is being approximated by the tangent to the curve at x = 2. The tangent line is below
the graph of Vatr=2.1.

© Mathematical Association of Victoria Page 12



MAYV 2010 MM CAS TRIAL EXAM 2 - SOLUTIONS

150

50

d. i.Area = f(D+ Q)+ f3)+ f(4)

=100z cm’

4
ii. 10077 — j V(r)dr
0

=36 cm?
| 1.1] RAD AUTO REAL 0
|
T+8m+27-m+64-1 100-m [
4 267
100-m— (ﬂ:-r3)dr
0
|
M
2199

ii.

1A

1A

1A

1A

the approximate area under the curve 100w

The average value =

4
M—lJ.V(r)dr
4 4)

=97 cm

OR

© Mathematical Association of Victoria

4-0

4

1A

1A
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MAYV 2010 MM CAS TRIAL EXAM 2 - SOLUTIONS

Question 2

a. i.
Period of 1 cycle = 11 years
2008—-1755
Number of cycles = T =23 1A
a. ii.
Ne [1 0,1 10] 1A
b.
. 2
Period =~
n
2r
n=—-, as required 1M
11
The amplitude is 50, therefore a = 50. 1M
e  The cosine graph has been translated 60 units up (average value for a complete cycle is 60),
therefore b = 60. 1M
d.
2mt
N(t)=60—-50cos| —
11
N(2)=39 1A

e.
Using CAS, a graphical or algebraic method may be used to find where N (t) =80.

N(t)=80 for t =3.47 or t =7.35 1M

time = (7.52956 - 3.47044)><12
=49 months 1A

I
o O ] P i I Y

rFY
define f(x>=sa-sacos<21—"1"» -

done

(2>
1. RAD AUTO REAL ] W RAD AUTO REAL 7] 39.22924935

solve(f(x)=80|0sx211,x)
120”7 solvel#7{x)=80.x)j0x<11
x=3.47044 or x=7.52056
(3.47,80) (7.53,80)

{x=3.470444342, x=7.5295»
© Find the time between the values, in

months

(7.52956-3.47044)-12

=
5
—
Ly
<
4

5 . 13|lAlg  Standard Real Rad g

© Mathematical Association of Victoria Page 14




MAYV 2010 MM CAS TRIAL EXAM 2 - SOLUTIONS

f.
Solve for k, N, (5)= 89
k =0.10, as required. 1M

I
@mﬁﬁ%ﬂ -ﬂ-

£y

define g¢x)=68-50e **con M

done
solve(a(5)=89,k)

W — | . {k=0.10867537722}

(Q-Jt-x) Done n

Define 1 2(x)=60-50- **.cos
11

solveln 7(5)=89,%)

172[Ala Standard Real Rad dmy

g.
Using CAS, a graphical or algebraic method may be used.

Solve for#, N (1)=N, (1),

te {0,2.75,8.75} 1M
N(0)= 10

N(2.75)= N(8.75)= 60

Points of intersection are

(0.0, 10.0), (2.8, 60.0), (8.8, 0.0) 1A
Note that the points of intersection are independent of the Value of k, because k does not alter the period.

I
o O ] A e -ﬂ-

£y

define g¢x)=68-50e **con M

done
solve(a(5)=89,k)

3| 1.4 | rRAD AUTO REAL ] {k=0.18867537782}
fx)

A 2
-5@- cos[ 1"1 I ]+6B
Done Wllcolve(g(x)=f(x)|Bexell,x)
4

#1lx)

{x B,x——,x—gg}

60-50- cos

solve(n 1{x)=r7{x) p)lox<11
k x=0 or x=2.75 or x=8.25

n1lxdx=10,2.75,8.25 } {10.,60,60.}
1/

4

Alg Standard Real Rad uj

© Mathematical Association of Victoria Page 15



MAYV 2010 MM CAS TRIAL EXAM 2 - SOLUTIONS

| 1.5 | RAD AUTO REAL i

T1ir42
o)

Max (5.2, 89.3

(2.8, 60.0)
(8.3, 60.0)

(0.0, 10.0)

11.0, 43.4)

1 2 3 4 5 6 7 8 9 10 11

Correct shape

Intersection points correctly placed and labelled
Turning points and intersection points correctly labelled
Endpoints with closed circles and correctly labelled

© Mathematical Association of Victoria
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MAYV 2010 MM CAS TRIAL EXAM 2 - SOLUTIONS

Question 3
a. i.
Let X be the healing time, in
X~N(11,2.5%)

11 13
Pr(X <13)=0.7881

days.

I
o O ] T i I EY

normCDf( -0, 13,2.5,11) =
8.7881446814
D
RAD AUTO REAL i
@ a.i. Heal within 13 days =
normCdfl-=,13,11,2.5) 0.783145
= v
X 299 |Ala Standard Real Rad
a. ii.
Pr (1 O0<X< 13)
Pr(X>10|X <13)=
Pr(X <13)
Pr(X >10| X < 13)= 0.563
] | 2.1 | RAD AUTO REAL |
©a.i. Heal within 13 days 2
normCaf{-e,13,11,2.5) 0.788145

© a.ii. Conditional probability

normCdf(10,13,11,2.5)
normCdf(-e,13,11,2.5)

© Mathematical Association of Victoria
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MAYV 2010 MM CAS TRIAL EXAM 2 - SOLUTIONS

b.

Let Y be the number of patients with incision not healed at the time of discharge.

Y~Bi(5, 1—0.788145...) 1M
Pr(YZl):0.696 1A

i 2.2] RAD AUTO REAL ]

b

©b. Atleast 1 of 5 not healed

binomCdi(5, 1-normCdf{-=,13,11,2.5),1,5)
0.695891

2/99

Area=0-95

zZ
0 z
T T X
9 12
Pr(Z <z)=0.95 M
Pr(Z <z)=1.64485
=278
o
1.64485=ﬂ 1M
(o}
12-9
c=——
1.64485
o =1.82 days 1A

| 2.3 | RAD AUTO REAL

invNorm(0.95,0,1) 1.64485

%=
Use z=—M to find o.
G

: 12-9
solve 1nvNonn(0.95,0,1)=

© ¢. Use inverse standard normmnal to find z. I
v

Alternative solutions: there are several other methods of solving this problem using the CAS device. A
graphical approach is shown below.

Let W be the healing time using this technology

© Mathematical Association of Victoria Page 18



MAYV 2010 MM CAS TRIAL EXAM 2 - SOLUTIONS

w~N(©9x")
Solve (graphically) for x,
Pr (W < 12): 0.95

x=1.82
The standard deviation is 1.82 days

4 3.1 | RAD AUTO REAL [

1517
f1(x)=normcarl-e2,12,9.x)

-4 0.5

(1.82,0.95 )\ﬂi\

oo

Let m be the median time in hospital
Solve for m,

m 12
Jf(t)dt: 0.5, or alternatively, Jf(t)dt =0.5
8 m

t=10.46 days

(Reject solutions outside the domain)

W’RAD AUTO REAL 7]

I
o O ] P i I Y

. - N .
define f(x)—64 (x=82"2(10

done

©d. Find the median

3
solve (—-(!—8)2-(12—1))df=0.5,m
64
8
m=10.4571 or m=12.9899

M

m
ff(x)dx
g8

md o 3
4 3
=3+=m Fem” Y
256 TT1e o™
{m=10. 45708973, m=12. 98"
o

solvel

bt
hd

2/99

Alg Standard Real Rad uj

(BB <1 | RAD AUTO REAL 7]

A

© d. Find the median

3 8210
A (e-8)2-(12-1), 822212

0, Else
Done
m
solve| | [Ad)az=0.5,m
8 >
\ More solutions may exist 13

© Mathematical Association of Victoria

Alternatively, avoid redundant solutions by defining (storing) the function with its domain.
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MAYV 2010 MM CAS TRIAL EXAM 2 - SOLUTIONS

Canteen Tracebook
Today Today
Canteen
Tomorrow 0.75 04
Tracebook
Tomorrow 0.25 0.6

Pr(C,T)+Pr(T,C)=(0.75%0.25)+(0.25x0.4)

Pr(C,T)+Pr(7,C)=0.2875= 0

A tree diagram could be used to clarify the situation.
Tuesday

© Mathematical Association of Victoria
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0-25

0-75
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MAYV 2010 MM CAS TRIAL EXAM 2 - SOLUTIONS

f.

For a Markov chain with transition matrix 7 and initial state matrix Sp, the n™ state is given by

0.75 04 1 0.6 0.25
T = and S, = ol or alternatively, T = and S, =

S =T"xS,.
0.25 0.6
S, =T*xS,
g - 0.62 | «<canteen
*10.38 | «Tracebook

04 0.75

The probability of canteen on Friday is 0.62.

Note that the solution may also be obtained from 7' 4 without using S .

RAD AUTO REAL

I
o 1 ] T i I EY

[6.75 8.4 A
| 8.25 ta..s:lg't

©f. Find 4th state for Friday

[0.75 0.4] f [0.75 0.4
0.25 0.6 0.25 0.6
[1] —-s0 [1
0 0
Ao 0.621156

0.378844

|
A
!
4

EN LS N [A]

t 4Xs

B8.62115625 |
0.37884375

1

Alg Standard Real Rad uj

© Mathematical Association of Victoria
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MAYV 2010 MM CAS TRIAL EXAM 2 - SOLUTIONS

Question 4
a. i. (0, 5) 0.5A
dpP
Asymptote — =2 0.5A
dt
Shape 1A

Round down

M Pat

A Aad

P
ii. As t—>oo,d——>2
dt

2000 insects per year 1A

hi.P=I(§”+2ﬁh

3x3~'
=2t— +c 1A
log, (3)
—
Solve 200 =2¢ — 3x3 +c¢ whent=0
log,(3)
p=21-%3 + 1A
log,(3) log,(3)

© Mathematical Association of Victoria Page 22



MAYV 2010 MM CAS TRIAL EXAM 2 - SOLUTIONS

RAD AUTO REAL

{

[

f (31"+2)dz

2.{__

B D

3.3 s o :
fs 1=% 4 odx
o

-3

o
solve(2-f— 2
In(3)

+c=200,c)|f=0

+2-x
3*. 1n(3)

define f{x)=

+2x)
3%.1n(3)
done
solve(f(@)=200, c)

+200 {c, +2ee}

n(3)

N

&

©
I

Alg Standard Real Rad uj

ii. P(1) =204000 insects

1.1 RAD AUTO REAL

2t
solve(2-f—&+c=200,c:)|f=0
n(3)

Inl3)

o

8 E!H!Hﬁ%ﬂ -H-

~ =
J 31 % +2dx léi
o

-3
3*. 1n(3)

+2x

define f(x)= +2+x)

+200 3%.1n(3)

done

3.37
) A -

200)¢=1
mz) i) |

203.82 {5 (3)+2ae}

solve(f(@)=2008,c)

define g(x)=f(x)- c+l (3)

done

91>
M 203.5204795 ||

2/99 |(|B v

Alg Standard Real Rad uj

dP
c. i. Solve — =¢ for¢
t=2.25 years

ii. Let y = ?
t

Inverse: swap ¢ and y
Solve t =3"" +2 fory

3
1 -
dp _ °g"(r—z)_1_logg(t—z)
dr— log,(3) log,(3)

© Mathematical Association of Victoria
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MAYV 2010 MM CAS TRIAL EXAM 2 - SOLUTIONS

1.1 RAD AUTO REAL
= E| @mmwunu-
g1 203.82 A alees i vr2.0) 2
23 solvel t=3 +24y
2-{—T)+ﬂ+200|a‘=1 ln[ 1 ] }
2
In\3 In\3 y= 1n:3) +1
_ o
solve(S1 z'+2=!,!) £=2.25257
solve(3 1=y +2=f,y) ln(i)
= =2 and 1 =0
In(3) =2
™ i
5199 hd
Ala Standard Real Rad gm]
iii. 7=5
January 1% 2014 1A
log, 32
iv. P= - 1H
log,(3)
1
(t—2)log, ( - ]+ (log,(3)+ 1)t -
= +c
log, (3)
~t
Solve P =2¢— 3x3 for t=2.2525...
log,(3) log,(3)
P =207.006 ... 1M
1
(t—2)log, ( - )+ (log,(3)+ 1)t -
Solve 207.006... = + ¢ for ¢ when r=2.2525... 1M
log, (3)
c=204.207 ...
P(5)=208938 insects 1A
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MAYV 2010 MM CAS TRIAL EXAM 2 - SOLUTIONS

RAD AUTO REAL

T

=(te1ln(t-2)-2.1n(t-2)-t- 1i
In(3)
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(z—z)-ln(i)+(1n(3)+1)-;—2

o L

-2
n(3)

337 3
=L 4 200|¢=2.2525656596 1
n(3) 1n(3)

207.006

dld] — | |1

EHH!EE]%H -ﬂ-

-~

37t e
<3y 1Ir
done

define f()=2¢-

f(2.25256565%61)
207.08595338
D
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MAYV 2010 MM CAS TRIAL EXAM 2 - SOLUTIONS

ol RAD AUTO REAL E 1.1 RAD AUTO REAL E
2t 4 200)f=2.25256565961 ] solve ALY, +e=207.00 &
(3} 1ml3) n(3)
207.006 ¢=204.207
(f—z)-ln(i)+(1n(3)+1)-:—2 (-2)1 (—)+(ln(3)+1)-f—2 X
solve — +¢=207.01 — +204.20713792
n(3) n(3)
¢=204.207 208.938
~ ~
8/99 9/99

[ ¥ Edit Action Interactive

e Ealae el D]

- rFy
a3t M
In{3> 1Ir

done

define f(r)=2¢-

f(2.25256565961)
287.8859538

n}
define g(t)=ff(t)dt
n}

done
solve(g(@)+c=207.006,¢c)

{c=204.5203937}

lu]

4

Alg Standard Real Rad g

d. The population will start to decrease from January 1¥ 2014 until they become extinct. Hence the

scientists are predicting climate change will not favour the insects. (anything suitable) 1A
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