Mathematical Methods 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.g 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
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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 and solve for y
x=3e?+1

x—1

3

= e72y

1

_ 1
y =—xlog.

<x; > with domain (1,00)
)
— T 2%\3

/3
- 10ge< X — 1>
i) /i>
Therefore, f~'(x) = 10ge< P

Answer B

=

1

Question 7
2X—9X2"+8 =10
2°=8)2 =1 =0
2*=8or2" =1
Sox=30rx=0

Question 8 Answer C

2log. | x — 1]+ log. (9) = log. (a?)

log| x — 17 + log. (9) = log, (a?)

log. (9| x — 1P) = log. (a?)
9x—1F=4d’

2
2
!x—l\ j
x—1]= %a>0
_a _ a
x—l—3and x+1= 3

x=1+%andx=l—§

26

Question 9 Answer B

J/3tan(20)+1 =0
__ 1
tan(26) = 73

S5z lr Sz, llx

_ St 117 177 23«

Sum of the solutions

Sz 11z | 1770 |, 237 _

147
YT T2 tT12 T

3

S56r
12 —

Question 10 Answer E

Period = /12 =24
Maximum value of fis1 +5 =6
Minimum value of fis1 — 5 =—4

Range = [—4,6]

Question 11 Answer B

Consider the sign of the gradient

y

: d . .
x intercepts of d—i are the stationary points of y

Gradient — 0 (from the negative, i.e. from
below) as x — o

dy/dx

N




Question 12 Answer C

f:[0,7] =R, f(x) = 4cos<%)
f(x)=—

—2sin< =—1

)
wl3)

Wy oy =

Do =

=
I

Question 13 Answer D

f(x) = /— h=01x=1
f(H=1

== =-3
fx+h) = f(x)+ hf'(x)

1 1

~1+01X—%

V11 3
~30

29

Question 14 Answer C

The domain of fis (— oo,2] and the domain of
gis[—3,00).

Hence the domain of / is [—3,2].
The domain of the derivative is (—3,2).

Question 15 Answer A
dy _dy s dx
dt ~ dx 7 dt
8
_ (X
y= (7 - 3)
dy  (x ! dx _
dx 4(7 - 3) dg =3
dy _ X 7
ar 4(7 —3) X3
7
— X _
= 12(2 3>

27

MAV MATHMETH EXAM 2/2006 SOLUTIONS

Question 16
1 1
1oy == gy

=3[

Answer A

——%logeﬂ 2x—1))+¢

for R\ {1}

¢ omitted, anti-derivative only required

Question 17

v

o L 1 2 5
2 2

The area of the rectangles

= L)+ ra+s(3))

Answer A

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

Question 18 Answer D
y
A
g(x)
Jx)
(. d)
0 >

(a, b)

The area between the curves is

C

J (top curve — bottom curve)dx

a

= fc(f(x) — g(x))dx
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Question 19 Answer A
20 +t=1
20 +t—1=0

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

_ 1
t=32
Question 20 Answer D
k fe_(x gy =1
kXV2r =1

N

T

E(X)=pu
=k fxe_(‘2/2)dx
= kX0

Question 21 Answer C

241 250
T T > 7/

-1.5 0
250 —241 =9
1.50=9

_9

0=153
o=6

28

Question 22

X~ Bi<3,%)

Pr(X=2|X>1)=

Pr(X =2)
1 —Pr(X=0)

Answer B
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Mathematical Methods Exam 2: SOLUTIONS

Section 2: Extended answers

Question 1

ii.

il.

il.

a:g:2
b=—6
x*+yP=9
yr =9y
y=v9—x?
c=9

—2[(2)6 — 6)dx
0

=—2[x*— 6x
=—2(9-18-0+0)

= 18 cm?
3

fo/9 — x%dx
0

3

9-—%JL>
S ) +xv9—x2
2 2

_2PﬁnWU+3¢9—9_
= 2

=2

0

2

<9sin£1 (0) n 0/92f0>>

= 977Tcm2

ﬂ_ﬂxﬂ

dt — dt " dv
v=%7zr2h=%7rr22r=%m’
av _ 5 _oodr _ 1
dr_zn-r’a?v_zmw2

3

dr _ 1 _ 1
212

dar " 27r?
Atr=2cm

dr 1
ar ——gcm/s

Decreasing at % cm/s

v = 187rcm3,%=—7z cm®/s
_ 187 _
t==——=
t=18s

18s

1A
1A

1A

1M

1M

1M

1M

1M

1M
1M

1M

1A
1M

1A

Question 2
a.i. g(f(x)=Ix*—10| 1A
ii. Domain of g( f(x)) = Domain of f(x)
=[-5,5] 1A
b.
Correct endpoints 1A
Correct cusps and local maximum 1A
Correct x intercepts 1A
c.i. 0<k<10 1A
ii. k=0or 1A
10 <k=<15 1A
d.
5
Cost = 50x [ (15[ x* = 10/)dx ™
=5
~ $4117 1A
Brfnlntclo—abso
E—182.4, ~2a02
4116. 262985
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e. i. Substitute (0,0) into the equation.
0=5"+C
C=-5 M
ii. Substitute (14,100) into the equation.
100 = 5" — 5 M
e14B — % IM
=21
_ log. (21)
B=""g
f. Solve 200 = 5S¢ — 5
t=17.1
During the 18th day. 1A
g Let y=5e 1 —5
Inverse: swap ¢ and y.
=5 =5 M
t+ 5 . log,(Zl)v
T = e 14
14 (t + 5)
Y= log. 2D %\ 5
-1 _ 14 (t + 5) >
r (1) loge(zl)loge s )t=0 1A
1y 14 (20 + 5)
h. (1) log, (21)10g“ 5
~ 74
7 foxes 1A
Question 3
a. Xmax = 30 +20 = 50 cm 1A
Xmin = 30 —20 = 10 cm 1A
. 2r 2r ., 4 _
b. Period = 54> 1 X57= 1.6
The period is 1.6 seconds. 1A

30

c.
55 A
- (0.8, 50 (2.4, 50)
45
40
35 / \ / \
30
25
Y N[/ \
1(5) (0, 10) -
ST ’ L (1.6,10) 3.2, 10)
1 2 3 !
Shape 1 mark
Endpoints 1 mark
Correct coordinates for maximum and
minimum values 1 mark
44
d. Time = 3715 M
lg seconds 1A
' /\ /\ . hFl G T T
h=kFrac
|/r 7 4.3
Inksrseckion
HoiziEiiz: vezo
_ f(xz) _f(xl)
- X2 — X1
From the graph in part c,
_50—-10 _
=08=0 " 50 1M
The average rate of change is 50 cm/s. 1A
f. Product rule
d (30 20e—f“°cos(5f t)) M

dt
2,

() -
—EEAOT 204>< ST e‘”'%in(%t)

_ S5t
= 2e ’“Ocos<

4

z) + 257Te"/losin<%ft> 1A
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Question 4

—kf(tz(t— 5)dt = 1

O 625 _
—kx—ﬁ— 1

_ 12 _
k= 625 = 0.0192
The mode occurs at the maximum value

of the function, which in this case, is a

1M
1M

ii.

turning point 1M
fMaxi¥1 8. 8252

F. S33FIA3E

Haxirum

¥=E.33IIIC Y= ICEECEECE
Mode = 3.33 1A
iii. PrQ < 7< 4) =

4
[ (0.0192¢* (x = ))ax M

2
Pr2 < T<4)=0.64 1A

fnlntch1. k2. 2.42
. B

FFCxIdx=_AY

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

X~Bi(6,0.2)
bBinomcdf (G, . 2.2
L FE11Z

1M

2

Pr(X<2)= ) °C.(0.2)'(0.8)°""

x=0

=0.9011

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

_Pr(5< X<y

— Pr(x>5) M

Pr(X < 8|X > 5)

Rormalcodf (5. 8. 6.
1.52+AR

BEEZIE2511
normalcdf 5. 183
S1+B

Tt raTsETSIE
. BFTIT94473

R-BE

Pr(X < 8|X > 5) = 0.8780 1A

c. Let H denote choosing from Healthy menu
and F denote choosing from Fast menut.

Mon (Day 1) Tue (Day 2)

Pr(H, | H,) =35 x 0.8 =28

08 H
H
Pr(F,|H,)=35%02=7
02 F

Pr(H, | F,) = 65 x 0.4=26

65 04 H
F Pr(F,|F)) =65 x 0.6 =39
0-6 F

Pr(H,) = 28 + 26 = 54 and
Pr(F,) =7+ 39 = 46

Mon (Day 1)

1M

1A

Tue (Day 2)
Pr(H,| H;) =35 x0.8=28

08 H
H
Pr(F,|H,)=35%02=7
02 F

Pr(H, | F,) = 65 x 0.4=26

65 04 H
F Pr(F,|F,) =65 % 0.6 =39
06 F M

Pr(H;) = 43.2+ 18.4 = 61.6
On Wednesday, 62 people will choose from
the Healthy menu. 1A





