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Question I

a. i.

VCE Malhemaricat Merhods Unils 3 6 4 T

we must show tha1 a = 7, i.e.find t such uat d! = 0 .
dt

3 - ( r , - r4 r *49 ) -o

( r - z ; z = g

. '. (7, 0) corresponds to (a, 0)

i.e. 7 days elapsed since the chemical plant leamed of the situation.

I  ^ e 7
w = )  D d t + 2 )  ( t - t \ 2 d t

I  4 l
J O  J 3

r  r 3  / ? \ / l \ r  1 7w  = l  t z t l  + l l l l i l l l r - z ) r l
L  J 0  \ + , /  \ J /  L  J 3

w = 3 6 a 1 1 9 * 6 4 ,
4 '

= ) Z m '

.'. Total waste over the 7 day penod was 52 ml.

Amplintde = 45 (no units given).

pe r i od  r= r ^=  - ? l  = -L  =  j t . .
n 5l2t t  512 156

Freouencv = ! = zSd cycles Der sec
t '

Solving 750 = 760 + 45cos(512:t t )

750=760+45cos (512r t )

45  cos  (5 l2n t )  =  -10

_ l n
cos (51fnt )  = - - : :

45

, / - r n \
512nr = Cos- ' l  - -  I

\ 4 5 l

= 1.7948894

_ 1.7948894
5121c

=  0 .001 I1588

to the nearest ten thousandth of a second this is: 0.001lsec.
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So/utlors ro VCE Mathematrcal Methods Units 3 6 4 Trial Examination 2

820

8@

780

120

700

0.001 0.002 0.003 0.004 0.005 0.00

Range correct: [715,805]
Correct shape and phase (i.e. staning at (0,805)

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

0.009 0.0r

A 1

A I

A I

Conect  graphs of  y= 2s in3r  and _v= I  -  2 . r :A l  A l

Principle of addition of ordinates: M I

Correct graph of I = lsin3.r + I - 2x : Al

Total 18 marks
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Solutions to VCE Mathematical Methods Units 3 & 4 Trial Examination 2

Question 2

a. i. M Iv = 7tr2 h

4 =nr tT
3

, 2,.. n= _^ .,
) r '

A = (Znrh + ttr2)

/  r \= z l r r l = l + 1 t r t
\J  r ' /

/ / -  \
. .  A  = l -  + f t r 2 ] r

\ J r  ' /

As cost o. a . 4! -- o for minimum cost.
d.r

d! = -4fi ,-z * 2n,
d r 3

.. f -!1I) + 2'.rr --�o
\  3 /

. ' .6r j  =  4

t;
. ' . r  = r i :

^ i J

= 0.87 m or  87 cm

t,
Substituting r =:i: into the area formula from a. ii.:

^ / J

/  l . t \ L

A =:::-  * ni l / :  I
/t \ ^l J./

r l l ;
4 l J

A I

M I

A I

A 1

A I

M I

iv.

A I

M I

l t .

i i i .

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

A s  h r 2 n q =  
i , r = o r ^ o

A = ftrl

= n6tand.1Jl7z a rz

= tr(htanq J h2 + h2tan2o;

= nh2 tan crJ l + tan2o.
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Solutions to VCE Mathemaiical Methods Units 3 I 4 Trial Examination 2

w h e n  d = I .  t a n l  =  I
6  6 r t
r r r f-----i

... A = fth2l -= I /r * I
\J3'l^J J

=nh2J- E
4543

. '. A =2-nh2
3

, , . i " "  64 = dA--"'" 
6fi dh

6 A = 4 4 x d h
dh

= ! x h x 6 h
3

When fr  = I  and 6ft  =0.01, 64 =1rx I
3

_ 0.04r
3

M I

A1

M I

x 0.01

or 0.042 mz A I

Total 18 marks

Question 3

a. i. R 1 ( 0 ) =  l 5  + z c t o s . ( t . ? ) = , t  + 2 4 l o g " ( l ) =  1 5  o r s l 5 0 o .

R 2 ( 0 ) =  l r  + + s l o s . ( t  - 3 )  =  t r  + 4 5 l o g ( l ) =  i l  o r s l l 0 o .

R1(50) = rs + 2alos.( l  -  
T) 

= tr + 24log"(13.5) ='77 464552 or57746.

R2(50)  =  r  r  +  +sros . ( r  -  
f  )  

= ,  I  +  45 tog .  (6 .5555556)  =  e5 .614079 or  $9561.

A I

A I

A I

l [ . 80

60

40

20

Correct shapes for the graphs.
Graphs the correc( way around and properly labelled.
Graphs cross each other as indicated by earlier pans.

p
, . 2

r0  :0  30  40  50  60  70  30  90  t00  l l0  120 130 I40  150 r
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Solnions to VCE Mathematical Methods Units 3 & 4 Trial Examination 2

R, = 15 + Z+toe ft  + 1)
.  - a t  a l

\ +,,

The inverse (using 'neuu-al variables') is ,r = t5 + 2+loe I t + I I- c \  
4 )

Correct method to invert the funcuon using exponenrials.

. r =  t s + z a t o s  I t . I )- . \  
1)

z q t o s ( t * J ) = r _ r s- ' \  4)

l o e  I 1 + Z l = : : - --?\ 4.1 24

f . t  -  l5l

l + I=e l - I c - - J

/ r  -  l5 l
,, I 

--::- j
{ = " t  z "  t ' ,

A

7  ( t - 1 5 \

y = + l  , i r , - r 1  A r
\ i

Domain = raage of original funcrion = fts, ts * 2+log-[t + ]19 \l
u  , , \  +  J j  

=  t t s ,  102 .61581 .  A l

Range = domain of original function = [0,150], Al

M I

/  f r -  1 5 )  \  /  f R _  1 5 \

i i .  u=+l "\  2o r- t  I  using ttre variables of the problem is: r=+l "\El- f  I\ l \ /
Substitutrng R = 90 into the inverse.

/  / 90  -  15 \

,  =  o {  r l - - , r - / -  r  ]=+1" r : . ' zs ,  -  l )  =  87 .03958
t l

c. i. Total revenue Rr = Rr + Rz

R " =  1 5  +  z q b s  ( r  +  1 ) +  t t * a s r o s  l , r  +  I )
4) " . \  g. l

=26 + 24tos f r * l ' l  * +s ro" f r *1)- . \  4)  " . \  
9 . )

i i . Rr(36) = 26 + 2cros.(r . X). +sr"s.(r - 
f;)

Use of log laws to simplify the expression as specified.

R1(36) = 26 + raros.(r . S)- +sr"s"(r . 
f;)

= 26 + Z4toge(10) + aSlog. (5)

= 26 + log.(102a) + lo&(5a5)

= 26 + log.((  lo24)(545))

.  So  A=26 ,8  =  (1024) (545 )  =  2 .8421709  x  1055

M I

A I

M 1

A I

M I

M I



So/uoors ro VCE Malhemaical Me.lhods Units 3 6 4 Trial Ejcminaion 2

0 I 7 5

Pr(X = .r) 0.1866 0.4198 0.3149 0.0787

Question 4

a.

X is binomial
r  / i \ 2 / r \ I

Pr (X  =2)= ' c , l  :  I  I  I  I  =0 . : t+s- \ t )  \ t )

1  / 2 \ J / , i \ 0
Pr(X=3)= 'c . ,1  :  I  I  I  I  =0.0742' \ t l  \ t )

The mean of this binomia.l tt = E(X) = np
?

. .  E ( x ) = 3 x :
/

a )
= 1 6 1  l :

7 7

The variance VAR(X) = np(l - p)

- 3  4
= J X - \ -

7 1

= 0.'7347

X is hypergeometnc
,c. " oc,

Pr(x=z)  -%j=o:o:

lc. ,. tc^
Pr(x=r )  -? -=0Ore

A I

A I

A I

A I

d.

(deduct I for each error)

E(X) = t(y .  Pr(  v =)]))

= - 1 0 x 0 . 1 8 6 6 + 2 x 0 . 1 1 4 9 +  l 0  x  0 . 0 7 8 7

= -50. a92 (i.e. 45 cenrs lost for every $ l0 spent)

A l t

y(s) -10 0 +2 + 1 0

P r ( Y = y ) 0. r 866 0 .4198 0 .3149 0.0787

0 I z 3

Pr(X = x) 0 . 1  1 4 0 .514 0.343 0.o29
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'otlnions to VCe Mathematical Methods Uiits 3 6 4 T.ial Examination 2

g.
n

E ( X ' ) = n - f i  n = 3  D = 3

?= 3 x 1

9  . Z
a  - : t  o r , t

VAR(X) _ nD( n :-  D)(N -  n\
Nr (N_  t )

_ 3 x 3 x 4 x 4
4 9 x 6

= 0.4898

P(jr )

0.6

0.5

0.4

0 .3

A I

h.

j .

A 1

y(5) -10 0 + 1 0

Pr (Y=y ) 0 .1  l 4 0.514 0.343 0.029

E(h = -10 x 0.1 l4 + Z x 0.343 + l0 x 0.029

= S-0.16a

The second garne loses 16.4 cents for each $ l0 spent, whereas the first game loses
45 cents for each S10 wagered. Hence the latter game (NOT REPLACING THE BALL)
is befter for the player.

M 1

A I

A I
. t .

o

o

Key

binomial (.1)

hypergeometnc ( f')

r f
t -

. . . ' .  , l
c ( ^ ,  =  l -

A2
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