Mathematical Methods (CAS) Exam 2: SOLUTIONS

Section 1: Multiple Choice

Question 1 Answer B

. 2
)}_3«/(96—1)+3

y

x—1#0
x = 1is a vertical asymptote

vy = 3 is a horizontal asymptote

Question 2 Answer C

(x—a)Px+b)’(*=c)=0
Using the Null Factor Law
x—a=20

X =da
or

x+b=0

x=-—b
or

X*—c=0
X*=c
no real solution as ¢ < 0
There are two distinct solutions.

Question 3 Answer E

The graph could be of the form
y = A(x — 1)’ + 3 where 4 is a positive real
constant.

The y-intercept is negative
—-A+3<0

A>3

Hence y = 4(x—1)"+ 3

Alternatively,

The y-intercept is negative. Substituting x = 0
into each of the equations gives:

A. —1+3=2 No!

B. +1+3 =4 No!
C. - (-D+3=4 No!
D. —4 +3 Possibility
E. 4+ 3 Possibility

Try the graphs of these last two on the graphical
calculator.

Hence y = 4(x— 1)’ + 3

Question 4 Answer A

h(k(x)) = 1

m with domain R.

id

/’/.5 \
X
-1.5 -1 -0.& 0.5 1 1.5

The range is (0,1].

Question 5 Answer C

f(g(x)) — 2efx+1 — 2ef(x7 1))
reflection in the y-axis
translation 1 unit parallel to x-axis

SOLUTIONS — continued
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Question 6 Answer E

f(x) = 3e >+ 1 with domain R and range
(1,00)

Let y=3e > +1
Inverse: swap x and y

x = 3e ¥+ 1 and solve for y
=

y=to (/12
Alternatively, using CAS

T Fer Fow . FA¥ TT {5
- E Algebta|Calc |Other |PramI0fClean Up

W Defime flx)1=3-¢ 2 %41 Dot

® soluvelf(u) =x.d)
[ ]
®=1 1

arnd ) bt

AN EAD BUTO FUMC /89

_ 1 3\ _ 3
y—jloge(x_l)—log( x—l)
Answer D

Question 7
This is a property of logarithms
f(x) = log. (x)
o f(x?) = log. (x”)
= ylog. (x)
= yf(x)

1 Fr FEw [ Fow FE [
- a Alaebral|Calc Dther‘TPr‘ngDTClean Up

® Oefine f{=)=1nx) Dorie

(] = 1nGa | x v
f O yd=uxln Ol 0

FAIN

trug

EAD AUTO FUNC /88

This may be verified with a CAS

Question 8 Answer C

Method 1: From the matrix, identify the
sequence of transformations represented by 7.
Reflection in the y-axis and dilation by a scale
factor of 2 from the x-axis, followed by a
translation of two units to the right and a
translation of 2 units up.

Hence the image has the equation
y=2e 242,

This is an equivalent expression to
y=2e"?+2

28

Question 9 Answer B

J/3tan(20)+1 =0
tan(26) = I

J/3
St 11lx 5«

20 = 6 9 6 9 6 + 27Z',
_ St 117 177 23«

3
9

117

6 + 27

T 62666
S7 11z 177 237
12

0=1212 12

Sum of the solutions

Sz 1lx , 177 , 237

_56r _ l4r
2t T2t 12

12 73

1 Fex E A FE 5
- a A1l ge-br‘aTCa 1 cTDther*TF'r‘gm I IIITE lean Up

mzoluel[3-tan(Z- @)+ 1=0,8)|0z8=2n
an 11n 17n . a223,
1z 1z 1z 1z
14-m

LY
-ﬁ-(5+11+1?+233 =

MAlM EAD AUTO FUHC /33

This may be verified with a CAS

or B = o | =

Question 10 Answer E
2T
w12 = 24

Maximum value of fis1 +5 =6

Period =

Minimum value of fis1 — 5 =—4
Range = [—4,6]
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Question 11 Answer B
Consider the sign of the gradient
y
. dy . .
x intercepts of Jx are the stationary points of y
Gradient — 0 (from the negative, i.e. from
below) as x — oo
dyldx
+ X
Question 12 Answer C

f:[0,7] =R, f(x) = 4cos(%>

f(x)=—1
(X
—2s1n<7> =—1
(x\_ 1
sin(3) = 3
X _ T

276

_ T

r*=3

1 Few F3er 1. F4™ FE FE™
- E ngehr‘aTEalcTDther‘TPr‘ngEITElean Up

m O=fine fx)=d4- 505[%] Do
L (r0) '2-5in[%
lsulve['Z-sin[%]='1,><]|EIE><EJ': ><=%

solvetans(lr="1

MAIN EAD AUTO

S DS in
FUNC =/89

This may be verified with a CAS
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Question 13 Answer D

uﬂﬂ=V%J=0Lx=1
=1

’ __L ’ —_l
==t =}

fx+h) = f(x)+ hf'(x)
1

1
1 +0.1X—
V1.1 3

~ 29
~ 30

1 FE™ Fav 1 Fu™ FE 5
- E A1l ge-br‘aTCa 1 c.TDt.hEPTF'r‘gm I IIITI: lean Up

. 1
® Oetine fix)=—F= Do
w173
Iri
IE(FEXDJ|><=1 - 1.3
{1+ 1o10- - 143 2930

fC13+1/10%ansC1)

MAlM EAD AUTO

FUNC z/93

This may be verified with a CAS

SOLUTIONS — continued
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Question 14
f(x) =

Now, | x[*=x*forx e R

Answer D

\x\z—\Zx\—i—S

) = x*—2x+5 forx=>0
X+2x+5 forx <0
Therefore

2 forx >0
fx) = {2x+2 forx <0

If using a CAS, students need to be familiar
with the signum function:

1 whenx>0
sign(x) ={0 whenx =0
—1 whenx <0

or graph the output.

1 Few E FE FE™
- E ngehr‘aTEalcTDther‘TPr‘ngDTEleah Up

® Define fix) =[le]2 -

T Ges)
2w —2-signlxd + glix)

ans ¢l y+ul (x>
FE+

Cw H
- {— Znnm Tr*ai:e- Regr‘aph I“Iath Ot~z ]+

|2-x +5 Doy
2-x - 2-signlx

Doy

MAIN ERD AUTO

FUMC

2x—2 forx >0

Confirms f’(x) = {Zx +2 forx <0

Question 15 Answer A

dy _dy  dx
dt — dx 7 dt

8
- (3-3

)

4(7—3> X

dx
v _
= 12(3-3)

dx
and ar =3
ar = 3

30

Question 16 Answer D

Average value =

1 [(F)ax

20
— L —1/10
= 55 Of (75619 + 25) dx

=57

(correct to the nearest integer)

1 FEv Fav | Fu™ FE 5
- E A1l ge-br‘aTCa 1 cTDther*TF'r‘gm I I:ITE lean Up

T
m Define tixn=75 ¢ 18 +25

Dot
. 1/2@-J§E' Lo 57. 4249
1-°20%NCtCxed . x. 0,202
AN EAD AUTO FUWC z/83
This may be verified with a CAS
Question 17 Answer A

v

N | GO

1

2

The area of the rectangles
1 1 3
g rrar3))

= %((%)4 + 1+ (%>4> square units



Question 18 Answer D
y
A
g(x)
Sx)
(c: d)
0 >
(a,b)
The area between the curves is
f(top curve — bottom curve)dx
= f (f(x) = g(x))dx
Question 19 Answer A
20+t=1
20 +t—1=0

Q=D&+ 1D=0
2t = 1(reject t =— 1 because 0 < p(x) < 1)

_1
=2
Question 20 Answer D
k fe’("z/z)dx =1
kXV2r =1

_ 1

T

E(X)=p
=k f xe ) gy
= kX0
Hence, k = \/;777 and E(X) =0
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Question 21 Answer C

241 250
T T > 7
15 0
250—-241 =9
1.50 =9
_9
0=153
o=06
Question 22 Answer B
X~ Bi<3,%>
Pr(X=2)
= > e
PriX =2[X=1) =1 px= o)
_3x(3)x3
1-(3)
2
-9
19
27
_ 6
19

rrviT—an lesbraloalc|other Framinlcienn Ug|

w3 (10302 203

w1 -(203)°
25
To.27

2.9
19-27]
<19

FUWC =98

SOLUTIONS — continued
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Section 2: Extended answers

Mathematical Methods (CAS) Exam 2: SOLUTIONS

Question 1
a.i a:g:2
b=-6
ii. x*+1y*2=9
P2 =9 —x2
y=v9—x?
c=9

il.

3

—2[(2x—6)dx or 3 X6
0

= 18 cm?

3
2fx/9—x2dx
0

_ 97 2
—TCHl

1A
1A

1A

1M

1A

1M

1A

ii.

ii.

dr _dv dr
dt — dt ~ dv

v = %mfzh = %mf22r = %mﬁ
dy oy dr_

dr — >dv T 2t
dr_ 1 __ 1
dar 272 212
Atr=2cm

dr 1

E——gcm/s

Decreasing at é cm/s

_ 3@__ 3
v—187rcm,dt— T cm’/s
_ 187 _

= =18s

t=18s

-3
STV 8
d= f\/gdt,
where d is the distance in cm
= +v45 whent = 18s
=3/5cm

The ant will be at the top of the cone.

3 cm

6 cm 3\/§ cm

1M
1M

1M

1A

1A

1M

1A
1A



Question 2

a.

1 Fe T B T & FE FE
- E ngeEr‘a Ca lvv: Dth;PTPPngDTtlear: Up

B Define fix)=xZ - 10 Dons
m Define gl =|x| [alalgl
EeTe)] |52 - 18]
m gl (0 gl Done
MAIN FAb AUTO FUMC 4,889

1 FEv | F= &l FEw | FB™ [F7 B
- E Zoon|Trace|Regraph|Math [Draw) - (5? i

FAIM FAD AUTO FUMC

N5, 15) (5,15 /1
010
(0.0 (10..0)

Correct endpoints 1A
Correct cusps and local maximum 1A
Correct x intercepts 1A
b.i. 0<£A<10 1A
ii. k=0or 1A
10<k=<15 1A
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/

T Few Faw | Fuw FE [
- E Algsbra|Cals Dther‘TPr*ngClTClean Up

4116. 95

. 5@-[5_5[15 —[x2- 1l3|]dx

FEAD AUTD

FUWC 1./38

5
Cost = 50 X f(ls—\x2—10!)dx M
s

~ $4117 1A

d.i. Substitute (0,0) into the equation.
0=5"+C

Cc=-5

Substitute (14,100) into the equation.
100 = 5" -5

143_@
€ =73
=21

log. (21)
14

e. Solve 200 = 5¢"
t~17.1

During the 18th day.

1M

il.

1M

B =

-5

1A

log.(21)

f.Let y=5e % —5

Inverse: swap ¢ and y.

f=5¢"% " —5

t+5

15,
_ 14

Y~ log. 21

r () =

1M

log.(21)
[T

) <@>

0g. 5

tr+5
0g.

14 ( ) -
loge(21)1 5 ft=0 1A

SOLUTIONS — continued
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Alternatively, use CAS

Inverse: swap ¢ and y.

log.(21)
t=5 1% —5

1 Fev Fawr | Fuw FE [
- E AlgebralCalc DtherTPPngDTClean Up

1nC213-t

mDefine f(t)=5¢ 1% —5
m solyelt = £09), 9

PRWEAL]

H=W and L +3 >0

[SFIT] EHD AUTO FUMC 239

Sy 14 (1£5),>
(1) loge(21)10ge = ),t=0

Dore

- _ 14 (20+5)
g r (1) = og. (21)10ge 3

~ 74

7 foxes

h. (1) =G (1)

— 5log. (21) oz @iy _ 14

14 log. 2D(t + 5)

or

_ Slog. (21 14

X 2114

14 ~ log. 2D(t + 5)

Alternatively, use CAS
(1) =) (2)

o gk afo e ol e e I0(C 16m UR
T+
14-1n[ z ]
® Define inwrit) =W Do
() - et
b
S incziy-zi 1% 14
14 InC21) [t + 5)
MAIN ERD AUTO FUMC =/88
V4
()= (1)
B 510ge(21)><211,4 14
14 log, 21z +5)

1M

1A

1A
1M

1M

1A

Question 3

A. Xmax = 30+ 20 = 50 cm 1A

Xmin = 30 —20 = 10 cm 1A
.o 2Tt _ 2w, 4 _

b. Period = 54" ] X 5o = 1.6
The period is 1.6 seconds. 1A

c.

55

- (0.8, 50) (2.4, 50)

45

TN AR AN

30

25

*11/ Ny \

15

T 0,10

ST ’I | (16,10) 3.2, 10)

1 2I 3 !
Shape 1 mark
Endpoints 1 mark
Correct coordinates for maximum and
minimum values 1 mark
44
d. Time = 3715 M
= % seconds 1A

1 (G FEw | FuT FE FG™
- E Algebra|Calc Dther‘TPr‘ngDTElean Up

m Define s(h) =30 - 2EI-5in[ 54“ :

(t+2f521]
Dok
msoluelsitl =20, 41 [t =20 and L2 1.6
t =4-15 or t=4-3
LduetsCtr=20.t21t20 and t£31.6

[ETTTY EAD AUTO FUHC z/30

e. Average rate of change =

= 7.87

24-04

1 Fer Faw | Fav FE FE™
- E Alaebral|Calc Dt.her*TPr‘ngDTClean Lp

13|c3-

mDefine =(t)=30-20-¢ !

) [5-n-t]
[wlui) EY

- w 7. 86625

CsC2.40—sC0.455,2

[ZFT EAD AUTO FUMWC 2/20

The average rate of change is 7.87 cm/s.

S(24) _ S(04) 1M

1M



b

sl

(f(x))dx

f. Average value = h—

4

2.
T 24- O4f
4

0.

= 32.39

1 Fzr F3w Fyr FE Fav
b E AlgshtalCalc Dther‘TPr‘ngDTElean Up

-t
mDefine s(t) =38 - 2a0-¢ 19 -cos[

E-n-t]
E)
Doty

= 1/2-J2;4 s[t)dt 32.394]

[ETTC] FAD AUTO FUMC Z/%0

(30 20e ’“Ocos<5

4

The average value of s is 32.39 cm.

N)arm

1A
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Question 4

3672rdt —

1 FEv [ FE FE™
- E Alasbra|Calc Dther‘TPr‘ngDTElean Up

IJ;[LS-E-z'L]dt zod]
Fee*3*e™C-2t> .. 0,0}

MAIW EAD AUTO FUMWC 1/%30

ii. For the median, the area= 0.5
Solve for m, where m > 0

%f fedt=0.5
0

1 Fer F3w [ FaT FE 5
- E AlgebralCalc DLher‘TPr‘ngDTClean Up

W Define fity=g-3-43. 0 2t
" snlue[Jg FlLIdt = .5, m] [mze

Dot

m=1.,2360F

FAD AUTO

~m =184

The median time spent is 1.84 hours.

1M

1M

1M

IM

1A

b. Let X be the number of people from area A.

X ~ Bi(6,0.2)

Pr(X <2)

— 0.9011

Fiw Fewr Faw Fyw FEr (154 [XAd
Toololeiateh ses oo alnics wlrecs o vy =
Einomial Cdf...

Cdf =.90112

n 6

.2
Low Llal —B
Up Ual =2

Ent.etr=0K

| |
Eﬂli;!Stl:{}
FAD BUTD

FUMC 178

sz 5C.(0.2)°(0.8)° "
x=0

1M

1A

SOLUTIONS — continued



MAV MATHMETH(CAS) EXAM 2/2006 SOLUTIONS

c. X~ N(6,1.5?)
Conditional probability Pr(X < 8 |X > 5) 1M

_Pr(5< X<
Pr(X <8|X>5)= PrXS 5)
1M
_0.656296
~ 0.747508
Pr(X < 8]X > 5)=0.8780 1A

Fev [ Fzw | Faw [ FE™
L=t (A A [

Heoral Cdf ..,
= EIEZTE

.......

Cdf

= B E
beuai' 33 bevyest 2
n =£ n =E
o =1.5 7 =1.5
[ [ [ [ [ [ [ [
Lstl={> Lsti=4{3
N FUNC 1.6 EAD AUTO FUNC 1/ 8
d.i.
Fast Healthy
Today Today
Fast
Next day |:O6
Healthy
Next day 04 0.8

The probability of Healthy menu one day
and Fast menu the following day is 0.2. 1A

ii.

1 Fiv FEw | Fuv FE [
- E Algebra|Calc Dt.her*TPr‘ngDTClean Up

-y -y
(ML 3 el
- L3304 L3248

JE49E  LEFSZ
FAIN ERD ALTO FUWC #2%0
_[0.35 0.32
0.65 0.68
Fast Healthy
Monday Monday

Fast
e 17035 032

Healthy
Friday 068

The probability of Fast menu on Monday
and Healthy menu on Friday 0.65. 1A

36

Alternatively,
(0.6 0.2 1 | Fast
T = =
0.4 0.8] and S [OL Healthy
S4 = T4 S()
_ [0.35]— Fast
~ 0.65|— Healthy
i e
B2 B W2
'[.4 .a]” [.4 .a]
1 1
- [a] * =0 [a]
ft=io b
= t?s0 .6496]
Rab AUTO FUMEC /20
The probability of Fast menu on Monday
and Healthy menu on Friday 0.65. 1A
0.6 0.2 65| Fast

i T = _

" [0.4 0.8/ 21950 I35]« Healthy
For the long term consider, say, the 100th
state
Sioo = 7 So

_ |33| Fast 1M
67|~ Healthy
AL sebra|C et ot her[PranTolcLemn Up
13l [ ]
&3 &3
" 35] = 35]
't.lElEl'SB 33.3333]
BE . BEET
FEAD AUTO FUMWC %/%0

In the long term, each day, 33 will choose
from the Fast menu and 67 will choose

from the Healthy menu. 1A





