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IARTV TEST — OCTOBER 2004
MATHEMATICAL METHODS — EXAMINATION 2 (ANALYSIS TASK)
ANSWERS & SOLUTIONS

Question 1
a) Maximum=24"C, Minimum=0°"C

b H =12—12cos%=18°C

8 4
0 T COS(E(t -4)),

1=12.787=12:47pm
d) Amp=5, period=24
€) H =T leads tot = 8.893, 23.107

Times are 8:54 and 23:06.
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Additional points should be shown.

&) C

k4
2-Tcos(—(t—4))dt
h) I 12

=2u-BinE -ap+e
x 12

i) 48°C hours
» Since the integral is positive, then
H-M>0 more often than H-M<0;
over the whole day we conclude
that H>M for the largest part of the
day.
Also the average D=2°C
dH 4
k) 7 lrsm(12 (t—4)
maximum value = 7°C/ hour
Question 2.

a) () =2e"
b) y=2e’x~¢?
O F/(@) =2, leads to tangent

y—e® =2 (x-a)
y=2e"x+¢%(1-2a)
d) ¢“(-20)=0=>a=05

e) a=0.639
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Area= ———
D 4 2
g) Use the product rule
£'(x) = —4xe™
h) x<0=-4x>0,e”>0..8(x)>0
i)
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Note asymptote at y=0, x-intercept at 0.5
) x=0.38,-0.83

Question 3.
a) 0.57(0.89)=0.5073, 51%
b) 0.57(0.89)+0.43(0.68)=0.7997, 80%
c) 0.85°=0.522
d) 0.85%0.15)=0.078
e) “C,0.85°(0.15)(0.85)=0.313
f) Pr(Z>1)=0.159
2) Pr(-1<Z<2)=0.819
h) 1-0.97725°=0.109
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Question 4.
a) xe€[-1313]

2

b) PB = (x-12) +250 -2
) (x—12) ( 169)

Simplifies to give the result.
144x
— =12
0 as _ ( 169 )
de [1445°
169
d) Normally TP when
das 169
— == x=—
dx 12
But this is outside the domain.
e) (13,0)

-24x+169
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) (-13,0) ,

) W :J(,\'+12)2+25(1— x! )+J(x—12)1+25(1— x2 )
& 169 169
h) W= 26

i) Area = 3*%(4.9852+4.7574+4.2133+3.1949)=51.45

j) 204 minutes.





