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Question I
a .  p+2o-84+24=108  mm

.  t - /
D .  Z = -

94.2-8/.
z 1 -

l 2
z = U.6)

P(:<94.2)=P(z<0.85)

By $rnmctry, P(r < 75) = P(: > 93)
but the tablc only gives Pr(x < 93)
ASain by sFnmctry, Pr(.r > 93) = I - Pdr < 93)

= t - P r ( r . 9 3 - t 4 )' 1 2

=t-FJ734

. = 0.2266
= 23o/o

Pdr < 75)
P(; > 93)

|  -PiZ < z) = 0.12
P{Z< : )=4 .$$

z  =  l . l 7  50
:-84 = l . t75o

l 2
:  = 98.10
x :98 mm

krgest l2%, so
8870 are smallcr

0 0.85

84

t4

lutions

pr(x > ll4lx > 9E) = [l 
-P(x < I l4)]

'  
|  0.r2

l'-"("'i#)]
0.12

_ [1- Pdz < 2.5)]
0.12

= I 
-0.938

0.12
= 0.052

2000(0.23 x 9 x +0.12 x 30+ 0.55 x 19)-s350
n = 6, P = 0.12, q = 0.88,x 2 2.
P(X > 2) = I - P(lf = 0)+ P(x = l)l

= I  - [0.E86 +6x0.12x0.88' ]
= 0.156

Question 2
a. R\{-2} or {r:;r*-2} or (-.o, -2) u (2, <o)
b. Thc graph is dilatcd by a factor of 12. Translalcd by 2

in the ncgative dircction ofthe x-axis. Translated by
3 in the negative direction ofthey-axis.

c. Iintcrccpt: lct: = 0, thcn), = 6 - 3 = 3
r-inlcrccpt: lct/ = 0

^ t 2
u = - - J

x + 2
. 1 2
J = -

x + 2
3 x + 6 = 1 2

3 x = 6

Graph of/cuts thc axes at (0, 3) and (2, 0)
d. i. Irtfr(r) =/ and lct

' 1 )

x = - - )
y + 2

1 1

I + J = -
y + 2

Y + z = - - - - =
. l + J

t2
Y=----=-zr + J

|.,
f-t ( xl = -|!- -2

x + J
ii All real nurnbcr ar€ sllo*ablc cxccpt whcn

the denominator, x + 3 = 0. Thc dooain of
/'' is given by R\{-3}

f.

c,

O Th€ Mrtb.mrti..l A.iroclrtloo ofVlctodr 1999 Prgc 6



t996 M.lh.r 3l.tl lu.tbodr CATI 2 rd3 Solrllont

using thc rulc I ;!a 
= Iror.1-* a

f $-* 
=Pttog,(:+2)-3xl I

=2log,4 - 6-l2log,2
= l2log,2 - 6

Question 3
a.  When:-0,y !0+0,5 xcos(O)E0.5

Whcn.r- 0,/- 0 + 0.5 x cos(1) = 4.5

A= (0,0.5),8= (t ,o.s)

b. There is a srationary point "t r - { if 4=o
6 &

9-cos(:)-sin(2:)&

arx  =L
5

d v  ( r \  . ( r \.-.4 = CoSl - l- Slnl - |
&  \ 6 /  \ 3 i

^E .B
2 2

Altematively,
dy

Stationary point occurs whcn :1 = 0

cos(:)-sin(2r)=0

cos(x) = sin(2r)
'l ' 

cod'r) = 2sin(t)cos(r)

' sin('r) = 
i

, = n .  o < t s o
6 '  2

Hencc thc curvc has a stationary point at r - |6
.  E  ^ -  t t  |  |  I

s r n - + U . f C O S - = - + - x -
6  3  2 2 2

3= ;

Xmin=B
Xnax=l.57AB
XscI= .2
Vmin=B
Vmex=l .5
Vsc l= .2

let si(r) + 0.5co6(2r) - si1(r)
cos(2r) = Q

2

. / r )  |  . E
s u  - l = . - - - o t -

\4 )  J2  2
, ,lz\I t t

Uoorornslcs OI rntcrsccuon arc | .:,-- |
\ 4 - 2  )

i t

Jsinlr;a. + Jsin(.r) + 0.5 cos(2x)&
o :

l l t
.. ,. z.

= Jsin(r)d + Jsin(:)dr + 0.5 Jcos(2r)d
0 : !

a a

! !

= Jsin(:)d + 0.5 Jcos(2:)&
0 t

= [-cos(x)fi + ;[sin(2:))l

. l

!

g. A*r,= IGin(r)+0.5cos(zx))-sin(x)dr
o

a
a
f ^  -= lu.Jcos(lrld

o

!

f ^ -= tu.) cos( zr )4x
o

r t  !
=:1=sin(2x)16.

z 2
I

= - { l - u l
4 '
I

,{-o-3x,{ ' 'o.t '
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Question 4
a. Total - t0000(rvZ+

fi' - pr +101

n-,[F.tn
E = z o - p

AZ)

b.

- l

t e t { - o
dp

- 100+ P:
= 100

d. i.

iL

roat - toooo(r.'fill6 + zo - p)
= 10000(20-p+rd000+p'� )

c-zo-p+"'lft6'I5

f i=;.|*ooo+ P')) *2P

t - -g*
./too+pt

Joo;7
P,i

p'n' - P'
p ' ( , l - t )= too

, 100
D' = --=-.  w,  _ l

Ifw =.f2, thcnp = l0 and the cable would start out to
se3 at point Fofrhc rcsoa lfw > {2, rhen p would
decresc to p < I 0 to lcngthen lhc section of thc cablc
followhg the bcacb. Hence it would pass partly or
entirily dong thc bcacb reson

tfw>Ji., p'.-l$-
(v4 , ,  -  I

, t00

pt < loo
p < l 0 k n

, t00
) - l

P ' 5 k t n
11.w=. /5andp=5

cost = loooo(20 -s +.6' JtodJfS)
= 400000

an additional $20000 fiac gives us
Total cost = $420000

Ifw = ./5 ondp = l0
Cosr = lo0o0(20 - lo +.6 i Ji0o+ l0O)

-t4r6227
h will not bc chcapcr for the contractor to lay
the cablc if it passcs h front ofthe rcsori

a In this situatioo, I md Z are tbc samc. Hencc,
P = 2 0
The minimum occurs whcn

, t00
D' = ----7-'  w ' - l

I too--p={fr, r*'hcrc w > l

f too"={l--T
100

i|g'l]| E .-.-:_

r , ' - l

] r r - l = l
4

w' =1
4

tj .B'= tll=T
The cost will bc a minimum when

l  a r o g  ! i
a
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