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Question 1
. . aw
a. i. We must show that 2 =7, i.e. find 7 such that T =0,
3.2 -
Z(r -14:+49)=0 M1
(t-7)2=0
st=7
S {7,0) corresporids to (a, 0)
sLa=T7
i.e. 7 days elapsed since the chemical plant learned of the situation. Al
7
ii. W=f12 d:+f’-J (t=7)2 dt Al
0 3

oo YN .
W=36+ }t(o +64)

=32 m? Al
. Total waste over the 7 day period was 32 m’.

b. i. Amplitude = 45 (no units given). Al
Period'czz_n=_2.n_.=_i=-__sec Al
n 512m 312 256
ii. Frequency = % =256 cycles per sec Al
iii. Solving 750 = 760 + 45cos(512nt) M1
750 =760 + 45cos(512nt)
45cos(512me) =-10
cos(512me) = -10
45
-1{=10
5127= C ‘(——]
%\ 35
= 1.7948894
_ 1.7948894
512w
=0.00111588 M1
to the nearest ten thousandth of a second this is: 0.0011sec. Al
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Solutions to VCE Mathematical Methods Units 3 & 4 Triat Examination 2

iv. P
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Range correct: [715,805]
Correct shape and phase (1.e. starting at {0,805)

Correct period (i.e. on cycle in about 0.04 sec.).

Y

T 1 1
0.008 0009 0.0l ¢

Al
Al
Al

Correct graphs of y =2sin3x and vy =1 - 2x: Al Al

Principle of addition of ordinates: M1

Correct graph of y =2sin3x+ 1 - 2x: Al

Total 18 marks
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Soiutions ro VCE Mathematical Methads Units 3 & 4 Trial Examination 2

Question 2
a. . V=mnrih Ml
zn =7réh
3
2
soh= Al
3r2
ii. A =(2nrh+nr?) Al
= an(i) +1rl Ml
3r2
oA =[ﬂ+ﬂ:r2) Al
3r
dA ..
ili. Ascoste=A, e =0 for minimum cost. Al
r
dA 4n -2
— = ——rTc+21r
dr 3 Al
. (_4_ﬂ)+2nr3 =0 , Mi
3
~6r =4
f
sro=3=
3
=087 m or 87cm Al
iv.  Substituting r = 3"/2 into the area formula from a. ii.:
2
A= -.-.41 + n(jﬁj
33(2 )
3 -
3
=7.19 m? - : Al

Students couid also use graphics calculators to find the minimum value when A vs r is plotted.

b. i. As tana=i_ r=htanc o
iii, A=nr

=n(htanc)Jh? + rt
=n{htana)Jh2 + hltanla M1
s A =mhltanad1 +tanfo Al

Cocyright © 2000 NEAP TEVRAAATAEXAMZSS Fd . 4



Sofutions to VCE Mathematical Methods Units 3 & 4 Trial Examination 2

. : 1
iv. whena=7—t,tanz=—
) 6 3
1 1
A= th(— 1+-=
A 3 M1
=nh2Lﬁ
J3N3
A= g’nhz Al
3
v. using 34 dA
3 dh
54 =% x 5h
dh
= % X b X dh M1
4
When A=1 and &k =0.01, 8A=?x 1 x0.01
= 0'%4”: or 0.042 m? Al
Total 18 marks
Question 3
a. i R,(0) =15+ 24loge(1 + g) =15+ 24log,{1) =15 or $1500. Al
- 0 <
R,(0) =11 +4310ge(1 + §)= 11 +45log, (1) =11 or 31100. Al
ii. R(50)=15+ 24loge(1 + %)) =15 + 24tog,(13.5) = 77.464552 or $7746. Al
R,(50)=11 +4510ge(1 + ?): 11 +45log, (6.5553556) = 95.614079 or $9561. Al
R
idi.
' /ﬁ l 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 !
Correct shapes for the graphs. Al
Graphs the correct way around and properly labelled. Al
Graphs cross each other as indicated by earlier parts. At
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b. i R =15+ 24Ioge(l +§)

The inverse (using ‘neutral variables’) is x = 15 + 24loge(1 + ﬁ)
Correct method to invert the function using exponentials.

x=15+ 24Ioge(1 +£2J

150

Domain = range of original function = [15, 15+ 24loge(l + —-—H ={15, 102.6158}.

4
Range = domain of original function = [0,150).

(x— :5) (R- 15]
ii. y= 4(:3 . 1) using the vanabies of the problem is: 1 = 4[\9 g IJ.

Substituting R = 90 into the inverse.

(90-— 15)
;:4(6 24 - 1]:4(3(3'[25)— 1) =87.03958

c. i. Total revenue Rr =R, +R,

t < !
RT315+24103¢(1 +Z)+11+4aloge(1 +§)
=26 + 24log (1 +£)+45[og (l +£)
e 4 [4 9

.. _ 36 36
i. R (36) =26+ 24loge(l + —4—») + 4510ge(1 + ?}
Use of log laws to simplify the expression as specified.

Re(36) = 26 + 24Ioge(1 + ?] +4510ge(l + %)

=26 + 24l0g,(10) + 45l0g,(5)
=26 + log, (10%*) + log, (5%)
= 26 + log, ((1024)(5%5))
So A =26, B=(102)(5%%) = 2.8421709 x 1055

M1

Al

Al

Al

M1

Al

M1

Al

M1

M1

Al
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Question 4

a.

x 0 1

-
¥}

Pr(X=x)| 0.1866 0.4198 0.3149 0.0787

X is binomial

2 l
Pr(X=2) = 3(:2@) (‘-_;) =0.3149

3 0
Pr(X=3)= 3(:3(%) [f-;) =0.0787

b. The mean of this binomial p = E(X) = np

3
SLE(X)=3x=
(X) 5
= g or 1%
C. The variance VAR(X) = np(1 - p)
=3x§xﬁ
7 7
=0.7347
d.
L ws) -10 0 2 +10
Pr(Y=y) 0.1866 0.4198 0.3149 0.0787
e. E(X)=Z(y- - Pr(Y=y))
=-10x0.1866 + 2 x0.3149 + 10 x 0.0787
=-$0.4492 (i.e. 45 cents lost for every $10 spent)
f.
x 0 i 2 3
Pe(X=x)| O0.114 0.514 0.343 0.029
X is hypergeometric
3C,, x 4C|
PriX=2)= —5—= 0.343
G,
3 4
3% Lo
Pr(X=3)= =0.029
7
G,

Al

Al

Al

Al

A2
{deduct | for each error)

Al

Al
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Soiutions to VCE Mathematical Methods Ufits 3 & 4 Triai Examination 2

g E(X):n% n=3 D=3  N=7
=3X§-
3
=201'1g
» 7 7
h. VAR(X):’ID(H—D)(N—")
NN -1)
=3x3x4x4
49x6
= (1.4898
i
y(3) -10 0 +2 +10
Pr(Y=y)| 0.114 0.514 0.343 0.029

E(Y)=-10x0.114 +2x0.343 + 10 x 0.029
= 5-0.164

- The second game loses 16.4 cents for each $10 spent, whereas the first game loses
45 cents for each $10 wagered. Hence the latter game (NOT REPLACING THE BALL)
is better for the piayer.

P(x) & |
0.6 -

N KC
05 s . : Y

o

C binomial (X)

a hypergeometric (¥)

Al

Al

M1
Al

Al

A2
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