
Methods CAT 3 Trial Examination Solutions

M 1

A 1

ind.icates a method mark awarded for use of a correct method

indicates an answer mark for corect answer il the conect format.

Question 1

i . Use of t = 0 in E(t) = /'l .g'0 26t

Initial concentration = 27 gmsAitre

ii. Realising that the process lasts 12 hours (0 < t <
tlme.

E(6) = 5.67 gmsnite (no accuracy specified)

i i i .

M1

AI
12) and that r = 6 is rhe correct

M1

A1

Negative exponential shaPe

Correct t=0 intercept taken from their a$wer to (i)

correctdomain0<t< 12

Ir is necessary to solve 27.e'0 2 6' =2] o, e-0 26t - 0.5

Use of log as the inverse function of exp.

to get -0.26t = log"0.5 which has the solution t=2.666 or 2 hours 40 minutes

A I

n ' / r \  - - F l r \  0 < t < 1 2'J \ t)  -  
45L\v

= + x Z J . e o 2 6 t  0 < t <  1 2
4 )

=  7 . 8 x e - 0  2 6 t  0 < t < 1 2
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A1

A1

l v .
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M1
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v i .  D ' ( t )

to get

D(t)

= l.$;e-0 26t Use of antidifferentiation

' 7 *
= {f7-xe-o.z6t + c = -lQxs-o26t 4 s

use of the condition t=0 D=0 to get c = 30 and hence D(t) = -30xe-026!+ 30

A1

A1

Shape (ie. bending in the correct manner)

Corect va.lue at t = 0 and aPproximately conect value atl= 12

-30xe-0.26t + 30 - 2'l .e-o'26t

"n  -  <?  F-0 .261

?n
-  J t

v t l .

A1

M1

M1

A1

1 /30\
' - -0.26 ̂"5e[57J

Sensible attempt to solve, including the use of logarithms

t = 2.46866 hours

2 hours 28 mins is the required time in the required format'



Metbods CAT 3 Trial

Question 2

i. The width is given by the domail staement of the function _4 < x < 4 and is g
metreS.

The maximum depth needs care as it is not sufficient to say that tr" -a''i-,fl
depth is 2 metres just by looking at the rule for the function. It is necessarv to
observe that the period is 8 metres (or other appropriate method).

MI
before: arrivilg at the conclusion that the maximum depth is 2 metres.- A 1

i i .  h ( x )  =  I  - c o s [  
7 l  

- 4 < x  < 4

If the width of the water surface is 2 metres, the appropriate value of x to use is l.
MI

/Jl \
h ( l )  =  I  - c o s f  

o  ] = 0 . 2 9 m = 2 9 c m .

.'. Depth at this point is 29cm (0.29m).
A1

i i i .  h ( x ) = t  " " ' ( ? )  = t . t

. /7IX\
I  - c o s l  , a  l =  l . l

\ -  /
/7!X \

c o s l  , r  l = - U . l
\ -  /

A  
-  L , t  t L L

Taking reasonable steps

M1

radians).

x  =  4 .51

to solve the trigonometric equations

metres (correct to 2 d.p. as required)

(must be using

M1

A1

M1

AI

iv. rhe area under rhe curve is: 
Il llt "",(T))-

Use of defnite integration to find an area using the conect integrand.

Correct terrnina.ls.

ilil' ."'(T)). =[" h-(T)]',:
Correct antiderivative

Substitutron of terminals
M I

,  a  / l  { ? . \  4  Z - l . 5 n l r= l r 5  = i n l - f l l  l - t . :  ; i " [ # ] l\  , "  i /  \  ) )

= 0.64136



VCE Matbemadcal Mcthods CAT 3 Trid Examinarion Solurions

The width of this rectangle is 3 metres (given) and the height is h(1.5) = 0.6173
AI

Required area of cross-section is 3x0.6173 -0.64136= l.ZOm2 to 2 dec. pl.
AI

Question 3

a. i .  l r  = 7.1 and o = 0.12. Let x be the weight of the bags and z be the
corresponding weight appropriate to using the standard normal curye.

x - l . l
Uslng z =-

U s e o f x = 6 . 9

. . 2
l o get the z value -13 which will need to be expressed as

1 .667
AI

before using the tables. It is also necessary to argue that:

Pr(x<6.9) = Pr(z<-1.667) =Pr(z>\.661) = 1 -  Pr(2c1.667)

= l - 0 . 9 5 2 2 .  
M l

= 0.0478

which means that 57o (to the nearest whole number) of the bags are underfilled.,

ii. If Y = the number of defective bags in r}re crate then

h(crate rejected) = Pr(Y=o) + Pr(Y=l)

/  l O \  /  r n \= (  0"J0 9s21r0.0.041e0 + ( ' i )o.sszrs.o.o419l

correct binomia.l expressions using their values from part (i)
M 1

= 0 .6121 +  0 .3079

= 0 .9201

M1

M1

the rounded decima.l

for getting I pad righr Al



CAT 3 Trial Exa,nrinarion Solurions

Pr(more than i reject) = l -0.9201

or 0.0799

iii. Expected profit = hofitxpr(crate accepted) _ lossxpr(crate rejected)

= 20x0.9201 - 55x0.0799
= $14.01

b . i . The proportion of bags underweight in the sample fi = 6.1

Use of the appro x. 95Vo nterval formula 0 + 2

Question 4

MI
_  -  t  0 .1x0 .9lhe rntervai is 0.1 t 2J 

ff or = -0.090 ro 0.290

AI
ii' The only reasonable concrusion from the evidence is that no concrusion ispossible as the intervai caicurated is too wide. This is because the sampre is toosmall. The company shouid do a much more extensivi test on the new machine.

A1

M1

AI

M1

A1

M1

M I

a. i. Attempt to solve r1t; JQr.8!)a = ,*

(o.er+3)a =I+!

0 . 9 t + 3  =

0.9t

t

or 2 hours and

= z.zol)  nrs

l6 minutes

300x 15---1-
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i i. Finding F(0) and F(0.5)

?fO - r -  ? )4
r \ v /  _  

1 5

71O 5 :zO Q - r  ?  \4
E / n  < \  -r \ v . J , / - 1 5

A1

The average rate of change - F(0 5J: F(0)

6 6 . 1  1  -  3 7 . 8=--__Tf-

= 57 
'C per hour (to the nearest whole number)

iii. Use of the chain rule to find the derivative 
Al

M1
7 (0 .9 t  +  3 \a

r  \ r , ,  -  
15

n'19 = Z,rxO.lx+(0.9t + 3;:

'7

F'( 1.5) = Lx0.9x4(0.9x1.5 +3)3 (useof r= 1.5 in their derivarive)

= 138.286 or 138 'C per hour to the nearest whole number.

b. i. If the graph is to be continuous, the F(i) = F*( I )

l 5 x l 2 -45x1  *o  -  7 (o ' 9 l l +3 )a

1 5 - 4 5 + k  =  1 0 7 . 9 6

k = 138 to the nearest whole number

P * 1 1 ;  =  1 5 1 2 - 4 5 t +  1 3 8  t >  1

F * , ( r )  = 3 0 r - 4 5  t >  1

Using F*'(t) = 0 and attempting to solve

3 0 t - 4 5  = 0
t = 1.5 hours ( I hour 30 mins)

A I
The coordinates ofthe point are (1.5,104.25) or (1.5,104)

A 1
iv. Students shou.ld observe that the stationary point just calculated is below the

temperature at the moment of the power cut and is a minimum
/1t

The temperature falls for the hrst 30 minutes after the power cut and then starts
ro nse agaln. 
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