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Question 2
b. i (fix) + 1)dx = .—L\TS& +‘_L 1 dx a
0 0 0 -
s X £ w & M
=k+ Zo M1 y 3.2958 5.5452 8.0472 A2
=k+(3-0) b i. Area of rectargles below with width | m =flx)
=3+k Al
il ¥
A
|
!
i
3
Using symmeiry: ._._\rl Dddx = | fix)ax
-1 0 At A = AIx] = 13863
=k Al B = f3)x1 = 32958
C = iyxl = 535452
k- de = [ kdx- | fix)de -
fil ) s , J Total area: 10,2273 n? Al
- TLH x M1, Al li.  Areaof rectangl:. above with width [ m.
0
¥
=3k-k
=2k Al
Arca D = filyx! = 372058
E = f4)x1 = 55452
F = fiSxl = gmn
Total area: 16 8882 m? Al
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¢ Approximate area under curve will be the average of above reclangle areas.
A ~ 102273 + 16,8882
2
= 13.558 m?
2
d. dix"log, x) = x2x ) 420 log,x use of product rule
dx X
=x+2xlog,x
...-_.HR« + -—mx_omna& =xllog,x+ ¢
m-_-icmna&.« =xllog,x - .T&x
~ | xlog xdx = MTu_om x- w.«~u+ c
< 2 2
x? 1
= Mﬁ—omnh - Mu +C
2 b
e. Area = ﬁw:omni - mLe
b2 by (a? a?
= ﬁﬂ_om. - Mv| M_omnn -7

(2b2log,b - 2allog,a + a? - b?)
. Area= mﬁ.u:omh ~2.2%0g,2 + 22~ 52)
= 13.4817 m?

(OR by using graphic calculator (xlog,x)dx)
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g. L

1 2
_ 8047 847
Y= e
4000~ 4000
8047 8047
So Area = [ (4047, u&
o s = ) Laooo™ ~ 2006 Al
‘ 8047 hm zq
il Area = — |12 -
Aoooﬁ 2 Y, Al
8047( g u
A = 22l 4D g
Acoﬁ._ﬁw Al
fii. Whena=20
4000 _ 42
0% ———— = —._
“Boar T 7
d? 80000
S md-—— =0
2 8047 Al
Using graphics calculator d = 5.570 m Al
{OR {Heaven forbid) using the quadratic formula)
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Question 3

a. i

h{meires) W

'

Plot: M2

—t—— == i(hours)

Hi. Using h(s) = 2.5 sin(301)° + 4.5, all that is required is to check one of the coordinates.
eg. h(8)= 2.55in(30x8)°+4.5 MI
= 2.3349
=23 (1o | decimal piace)
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Note: There is no need 1o solve simultaneous equations.

Iv.  See graph above. : Shape: Al
Max-Min points (i.e. amplitude): Al
Period: Al
vo h.=70 Al
b.  t=0occurs at 12 noon on Monday .-.5.00 pm on Wednesday corresponds 1o
1=24+24+5=53 Al
~h(54) = 2.5sin(30x 53)° +4.5 = 575 Al
€ hnN=6+¢ 25sin(300)°+4.5 =6
= sin(301) =0.6 Ml
301 = 36.8698, 180 - 36.8698, Al
360 + 36.8698, 540 — 36.8698
30r =36.8698, 143.1302, 396.8698, 503.1302
r=1.23,4.77,13.23, 16.77 Al
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d A(nN=575 = 2.55in{301)° +4.5 2 5.75

—

sin(30r)° 2

30<30r2 150,390 <301 < 510
1<1<5, 131517

ie. there are 4 + 4 = 8 hours available.

o
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Question 4
a.
x 49 9 2 -1 _
Pr(X = x) 0.005 0.03 0.1 0.865 L
b.  Pr{win)=0.]35
¢ E()= Lxp(x)
=49 x0005+9x003+2x0.1 - ] x0.8565
=-0.15
-~ Expected amount LOST per ticket is 15¢
d.  Expected amount LOST= 50 x 0.15
=$7.50
e VAR(X)= Le’p(x) - (E(X))?
= (492 0.005 +927x 003 +22x 0.1 + (-1)20.865) ~ (~0.15)?

it

=$15.6775
. = JVAR(X)
J15.6775

$3.96

ad
[*]
]

n

H

15.7000 - 0.0225
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g Pru-20SX<p+20)=P{-7.77 <X < 8.07)

ili.
from answers of probabilities in a.
Probability required = Pr(X = 2) + Pr(X = -1} Ml
=0.1 +0.865 X = proportion of prizes
=0.965 Al .
h. L Let ¥ = winning a prize on a ticket ohu H H
¥ = Bi(10, 0.135) (i.e. Pr{win) = 0.135, Pr(not win) = 0.865) M1 Cy, a F3
Pr{at least one) = | - Pr{none)
10 10% of the area must be less than X = 0.15.
- 1m0 The 0.1 quantile (Cy ) =-12815  (Cy, = ~Cya)
. t or=-L =~
=0.7655 Al e quantile 61 a1 09
. _X-
i. Pry=2)= A_EB.:MEQ?SE | Mi Using Z = P;ma
=0.2570 Al _1.2815 HO._MI\m M1
i i 0.06
o =015 + (0.06)(1.2815)
=07227 Al

A = proportion of prizes

—

0.16 02 X

0.16-02
16) =
Pr(X <0.16) vAN < ) u

Pr(Z < -0.6)

1-Pr(Z<0.6)
1-0.7475
=0.2525
OR by use of graphic calculator. Al
fi. 095=Pr(n-20 <X<p+20)
(0.2-2x0.06) <X <(0.2+2x006)
008 <X <032 Al

1}
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