MATHCAT 3 MM 3 & 4 TRIAL EXAM
Question 1
All antwers in thit queation should be given o 2 decimal pluces.
A layer of ore bencath the ground in outback Australia has surfaces that s sinusoidal in cross section. A
mincr has drawn up a rough skeich on 3 set of axcs has boch s¢1 up su that the x-axis represents the

surface:
¥
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Em
1
|
|
|
120m '
The miner feels that an sppropr quaLion to the top kevel of the sinusoidal curve, relative o

the sct of nxes thal she has drawn is
yw axsin{kx)+d, 0525120,

a2 Showthsax|l,de-30andk = slo

Af’lplih&dc, = J;-._X?.?- = . o=l Mi
Trewen. Alo,-30)~30=a sin(o) +d = d.=-30 M
_____Pcrl'od,= 120 2—;_,:'“=l20 = k= Tz—co M

13 marks)
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Question 2

The cross sectional area of & swimming pool {shown below) has been set up on & sét of axcs and is

modclied by the equation y=alz-b+c 055515,

Ground level

Sm m *

2. i.  Wnte down the courdinaes of the A, B and C.

Ao, &) 5 B(50) % <(I5,2) Al

ii.  Hence. show that a = %.b-sm:-u

"I'Ltm'mj pt-at (S0) - b=5 & C=o
s Yy=alne-s)*

L‘Sheﬂ ’;C’:O/ j‘-—‘-é‘a.-'- é:‘q

[4 marks]
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b Whal is the minimum distance that miners will need 1o dnill 1o reach the ore?
Tom Samaph?’ '+ Min distana =301
ol
=19m Al

11 markf
t. How docp must miners drill when Lhey are al point C, if they nust drill through the Yayer?

- ™
xX=20, y= il sin (1ox-g-o)—30 M

= “KJEZ_ —3a

coneeds To dnll ,Q‘X‘[-a_;-—EaO)-'SI ~28 47 m

Al

[2 marks]
Once the miners have drilled at point C and have reached the lower layer, 3 second PApe is 40 fun honizon-
tadly undi it hitg the layer of ore once again.
d. What is the minimwm possible length for this honizontal pipe?

1x¥2-30-¢ = lisin(Fox)-30-2 M|
n(E=)= &

P - Ml

.o = e, 40 Al

- Minimum \endth s 20m . Al

{4 marks|
Touwl 10 marks
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b i Find the cross sectional area of the water in the pool whea the poot is full.

15
&quﬂd area — Zx\5 — ,,5 E'L:(*'s)z‘dt. ML Ml

2 A I o 31 IE

5 ) =30 | (S)7] A
— 125

le— 15— T = 30 -—ISO

ii.  Given that the swimming pool has a constant kength of 10 m for all depths of water. find the

wHume of water when the swimming poel is full.

Volume = 1o x22 .5

= 225 m? Al

|5 maarks |

[ Find the vaiue of 1 when the depth of waler in the pool is 1.5 metres

55(x5)"= 15
< (x-5)"= T5
& -5 = + 8.60

M|

e =360

Al
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MATHCAT 3 MM 3 & 4 TRIAL EXAM MATHCAT 3 MM 1 & 4 TRIAL EXAM
ii.  Show that the valuc of x whon the depth of water is A meures, where A > 0.3, is given by c.  Using the fact thai the dength of the poal is §0 m and the result from pan d., find the rate of change of
S0+ J2R). ] (’-(.—5)2— h volume with respoct w height, whea the depth of walez is 2 meires.
So -

- y=10 (‘5}‘\ T 'g h\,—h c.\
<= (1.—5) = 50h Soh + Im\I— h?z_ 2-5
M & _ 50 15005 Wi M(

L x-5 = 15\5-&\
ks xe 015 'x.=5+5JZl-1 HF\

[ ]’ 50 + soJzh
h= 2, d—.- 50+ 5Sox2

=5(1+J2h )

Hi

d. Show that the cross sectional arta of waier in the swimming pool, A mz.anlhewalersM:nc = ‘50 AI
reaches a height of A metres, where A > 0.5, is given by

L Volume i mcreasl-nq al 150 m3/m )

sS+s o h (2 marks]|
J— 50(7_ S) d= Tokal 18 marks

1 s+sJ3'J\
=5k +4Shyzh — éa]—k’x—— )_}

= 5h+5h Bh =1 (250h [2h 1 125)

SO
”-—sh + Shizn — Shizh- 2
= Sh+2hph -2

A—_h(s—rs\r;_h)

[4 marks]
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Question 3 ii. - 1.2k = log (0.8)
_ —| 2. +C
As light passes through a slab of plastic, its intensity, / units, decreases according W the model x-:lz‘/ -I =0 gIa O g ,,,,,,, M ,
gm0 Er-12k+c = |03€o.g Mi
where Inr‘ is the inwensity of light at the surface of the slaby (al x = 0} and x is the depth of penetration of - @
the light (measured in cm).
K Plasiic Siab 14 marks]
| b Henceshow that k = hg'glndc- log'(].9+0.2hl;
|
Light source __lli_..i: ®@ : l.ok = queioq) ID"Q(O 8 loﬂp( q) H’
pp— \ b J
|
' q
| .
! swints @ -0-21 (—')+c=l o-
. Hel® oge(0-9)

I x
—

Differcm plastics are being tesied in the hope that such slabs will prove to be cheaper 1o produce than glass S C— - ia‘ﬂ (O-q)‘f" O-l_loa[e(jg) Ml
when used in the constructing fish Lanks. The set of resubis shawn in Table 1, was recofded for a particular =~ M
slab labellod ‘Siab A'.

12 nuarks|
Table 1:
From pan b., we have thal k= 0. 1178 and ¢ = (.08 i3 . Use these results for pans c..w e.
€. Onthe se1of axes provided, skewch the graph of the imensity / versus the depth of pesswuation x

clcarly labcliing Lhe intercepls with the axes (il any).,

0.2 097 I
1.2 0.8y OQZL

I=T,<
2 Using the results af Table | and the miodel £ = Iy x e ™", 12 13, show that
3 c-02k = log (09)

=02 T=09L, :. 0.4z & Tt Mt

Deph of penetration Inensity
xem T units

—O-l[782%. —-0-0818

) *y0

\nlzrca.PT, Al
5“\4{& Kl

& —0zk+c =1 e 0 Mi o) ~

12 marks}
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MATHCAT 3 MM 1 & 4 TRIAL EXAM

d. [l this slab of plastic has a wotal width of 2.1 cm. what will the intensity of the light be onee it
reaches the waser inside the tank. Give your answer as 2 percenlage of /g, (o the nearcst pereent.

:t,"'"z'l I I — QAT xa-| - C-OBE },.H

= 095 T,
te, appaaimately 72% of T N

[2 marks]
I has been decided that 5% of the intensity of light should be sufficicnt 1o provide 2 bright enough
eavironmenl for the fish in a Lank that has been constirucied using Slab A,
c.  How thick should a piece of Slab A type material be in order Lo mect the now “85% criteria™? Give

your answer to the nearest mm.

~0:782c—0-0OBI8

0851, =T, « Mi
leg, (0.85)= —01178<— 0.08Ig Ml
& w= ossz

i-e.  Imm Al

7
13 marks)
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Question 4

All anrwers in this question should be given 1o 4 decimal places.
Don. the school photographer has found that the time, T seconds, taken to develop prinis may be described
as 2 random variable that is normally distributed with & mean of 16.5 seconds and a vardance of 0,50
seconds.
4 Find the probability that the time taken W develop the Rex! print is
i w mogt b6 seconds,

(T <ie)=F(z<
=|—-(z <

o-?::m)
0. 7ol i)

il al keast 16,7 seconds,

B(To167) = Rz 0-2228)
| —H(zZ < 0-2828)

= 0-3885 Al

]

ili.  botween 16 and 16.7 seconds,

f‘PF( b <T 516.7) =|— (023‘1‘1 +0-33?S)
= 0-27i¢ Al
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MATHCAT 3 MM 3 & 4 TRIAL EXAM

A *Super resin’ is added during the production of siab A 10 ‘surengthen’ the plastic. jis overall effect oo e
light intensity is Lo reduce Lhe iniensity at a faster raie as it passes thiough the plastic. This new material is
Labelied ‘Shab B*.

Unfonunaiely, when slabs of 1ype B go beyond a cenain widih the “Super resin® can no Jonger reduce the
light intensity, In fact it is found that afier light accrmin di the i ity slans 4o
increase. 1 is thoughi that an appropriate model to rep this situation is given by

I= gzt x20,

where 1 is the inwensity of light at the gurface of the slab {aL 2 = U) and x is the depth of penctration of the
light insitde the siab of type B plastic.
f.  Show that the minimum inensity reached by light passing within slabs of lype B occural £z = %

and hence Bnd the minimwn intensity found within the slab.
T)=—(&F~vC_pn o
= — (|—k=) g*k>*c Al
Il(.,k) :aé-‘? . U“k'x-) e.—-_kz.—t-c.z Ml
& e '/ac Al

| -—-K*"-i-c.
A”t.:z,':E k

kx -rc_.)

)
ra

=T,—

=I= -iL<éI
=T, -~ £
f first

Use, a-F 9t9<n best pof thde,} M|

Y

[S marks]
Towd 18 marks
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iv. & least §6.5 seconds given thal it took between 16 and 16.7 seconds.

R(Tol65] 64 T<1T) = Tes<T<l?)
(o £ 7 <lo? )

g bllS—UD
drelioT I

M

Q-216
= 0-300! Al
{5 narks|
Duon neods 1 develop six such prints.
b i. Find the probability that the first twa prints take mo mose than 16 scconds and that the next

four take a least 16.7 seconds,

.......... (0:2399)"x (0.3885)* = 0.0013 ML Al

ii.  Find the prohability hat onty two of the six prints will take no more than 16 scoonds 10 print,

%, (02399 x (0Teo) = 0-2882 M Al

ii.  Find the probability Lhat at least two of the peints will take between 16 seconds and 16.7

soconds.

?r(N 72)=1 -—[0 62.84°+ cl (062&1-}5(0 3119)} M|
=01 A

17 warks]
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MATHCAT I MM 1 & 4 TREAL EXAM

How lung could Don expect to Lake 1o develop 200 prims?
A

200X 6.5 = 33w scc. (55 mins)

Give an approximate 95% confidence interval for the time laken to develop & single print,

. Mi

oS £ 2x0707]
151 £ T <179 Al

Don buys a new supply of chemi

[3 inarks]
the ime spent in developing prints. Lo

that are

facy, the pew uime, X seconds, it given by

d.

X = T where Ocax].

i Showthal £(X) = 16.5a and Var(X) = 0.5a°

E(eT) = A E(T) = 650 MI

Var(a.TJ = G-L\lar(,T) =4S >

Given that the probability of taking tnorc than 16.5 seconds is reduced by 20%, find the value

’ﬁ(izuo) = 0-8F(T710) = 0- 608 M

SR =z < BB Cp.2q10 M)
lo—16.5a. = — ;-.7_{;5 K]
“alos

a. = 0-9813 Al
15 marks)
Tedal 20 marks
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