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1. A delivery truck travels from point A to point B and back using the same route each day. There are
four traffic lights on the route. Let X3 denote the number of red lights the truck encounters going
from A to B and X; denote the number encountered on the return trip. Data collected over a lbng
period suggest that the joint probability distribution for (X3,X;) is given by:

Xg
0 1 2 3 4
0 0.01 0.01 0.03 0.07 0.01
1 0.03 0. 05 0.08 0.03 0.02
X 2 0.03 0.11 0.15 0.01 0.01
3 0.02 0.07 0.10 0.03 0.01
4 0.01 0.06 0.03 0.01 0.01

(1) Give the conditibnal density distribution of Xy given X; = 3. (5%)
(2) Give E(Xy). (5%)

(3) Give E(X%;1]X;=3). (5%)

(4) Give the standard deviation of X. (5%)

2. A chemical system that results from a chemical reaction has two important components among others

in a blend. The joint distribution describing the proportion X; and X, of these two components is
given by

_ v2, 0<X1‘:XZ<1
€0ey, xz) = {0, elsewhrer

(1) What is the probability that component proportions produce the results X; < 0.2 and X; > 0.5
(10%)

(2) Give the conditional distribution fy ., o |x2) (10%)

3. The density function of the time Z in minutes between calls to an electrical supply store is given
by

1
_ e (<z<w
f(z) = )10 . otherwise
0,
(1) What is the mean time between calls? (5%)
(2) What is the variance in the time between calls? (7%)

(3) What is the probability that the time between calls exceeds the mean? (8%)
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. Suppose a filling machine is used to fill cartons with a liquid product. The specification that ‘

is strictly enforced for the filling machine is 9 + 1.5 oz. If any carton is produced with weight

outside these bounds, it is considered by the supplier to be defective. It is hoped that at least

99% of cartons will meet these specifications. With the conditions ¢ = 9 and o = 1,

(1) What proportion of cartons from the process are defective (See table A.3)? (10%)

(2) If changes are made to reduce variability, what must ¢ be reduced to in order to meet
specifications with probability 0.99? Assume a normal distribution for the weight. (10%)

. The random variables X and Y, representing the weights of creams and toffees, respectively, in

1-kilogram boxes of chocolates containing a mixture of creams, toffees, and cordials, have the joint
density function

_ {24xy, 0<x<1, 0<y<1 x+y=<1
fxy) -—{ g, elsewhere

(1) Find the probability density function of the random variable Z=X+Y. (10%)
(2) Using the density function of Z, find the probability that in a given box, the sum of the weight
of creams and toffees accounts for at least 1/2 but less than 3/4 of the total weight. (10%)




*£3H"B3IH

BEILERIIAZE 103 SRR LHAESHSE

F2

218

4

A

ATk

B

2

=
g

R PR ERE

°3

+ B
T43

e

B 0222

RHEFERLFEEE - T

%

_[_

AHE

#AHE
¢ FLE

=

=
a

BENERB(FRIEE

TE -

2
=1

TE

7

=2}
=]

x
[5)

=
B8R

3

Table A.3 Areas under the Normal Curve

z .00 01 02 03 .04 05 06 07 .08 09
00003 00003 00003  0.0003 00003 0.0003 00003  0.0003 00003 0.0002
00005 00005 00005 00004 00004 D000 - 00004 00004 00004 00003
Q0007 00007 D006 0.0006 00006 0.0006 -0.0006 0.0005 0.0005  0.0005
00010 0.0000 00009 0.0009 00008 0.0008 - 0.0008 0.0008 00007 0.0007
D003 0.0013  0.0013 00012 00012 00011 0001 0.0001 00010 00010
00019 00018 00018 0.00L7 00016 00016 00015 00015 006014 0.0014
00026 0.0025 00024 00023 00023 00022 00021 0.0021 00020  0.0019
00035 00031 0.0033 00032 00031 00030 0.0029 - 0.0028 00027 0.0026
007 00045 0.0044 00043 00041 00040 0.0039  0.0033  0.0037  0.0036
00062 00000 00050  0.0037  0.0055 00054 0.0052 00051 0049 0.0048
00082 00080 00078 0.0075 Q0073 0.0071 D.OOGY  0.0068 0.0066 0.0064
00107 0014 00102  0.0099 0096 00091  0.0091  0.0080 0.0087 0.0084
00130 0.0136 00132 00120 00125 0.0122 60119 0016 00113 60110
00179 07 00170 0.0166 00162 00158 00154 00150 Q.06 00143
00228 00222 00217 00212 00207 00202 00197 00192 00188 00183
0.0287 0.0281 - 0.0274 00268 0.0262 0.0250  0.024_ 0.0239  0.0233
00359 00351 0.0344 00336 0.0329 0.0314  0.0307 00301 00291
0046 00436 0.0427 -~ 0.0418  0.0409 0.0302  0.0381 0.0375 0.0367
0.0548 00637 00526 0.0516 0.0505 - 0.0495 00485 00175 0.0465 0.0455
00668 00655 0.0643  0.0630 00618 0.0606 00594  0.0582 0.057) . 0.0559
00808 00793 00778 00764 00749 00735 0.0721 00708  0.0094 . 0.068]
00965 00051 00934 00918 0.0001 0.0885 00869 00853 0.0838 0.0823
01151 01131 01112 01093  0.4075 01056 0.1035 0020 01003 0.0985
01357 01335 01314 00202 04271 01251 0.1230 01210 0.1190 01170
00587 01562 01539 01515 0.1402  0.0460 01446 01423 0.1401 01379
01841 01814 01788 01762 0736 01711 0.1685 0.1660 0.1635 0.1611
0209 02000 02061 0.2033  0.2005 03977 0.1949 01922 0.1894  0.1867
02420 02389 02458 02327 02206 02266 02236 02206 02177 02148
02743 02709 02676 (.2643 0.2611 02578 0.2546 02514 0.2483  0.2451
0.3085  0.3050 03015 0.2081  0.2046  0.2012  0.2877  0.2843 02810 0.2776
0346 03409 03372 03336 0330 03264 03228 03192 03156 0.2
03621 03783 03745 03707 03669 0.3632 03504 03557 03520 03483
04207 04168 04120 04000 04052 04013 03974 03936 03897 0.3859
04602 4562 04522 . 0.4483 04443 04404 04364 04325 04286 04217
05000 0.4960 04920 04850 04840 04801 04761 04721 04081  0.4641

Table A.3$ {continued) Are

s wnder the Nomd Cavve

o1 02 08 04 05 06 0

O R0 0510 05160 D18 052 05219
08 m%m OUhS O5478 05517 05557 056 05630 0507
05 03703 05632 05871 05010 0SMS 096 060 00064
03 0679 0627 06%5 0603 0GNL 0GR 0GW6 0O
O3 055l 061 0028 066G 00700 U7 0TI 06808
05 0cols 06050 06XS 07019 07054 07085 0TI 07167
ou oms 07:1 073 07T 0730 0742 0T 076
o7 070 0761l 0762 07673 07704 0TI 0TGL 0.770d
g 7l 07010 0799 0797 07905 080 0051 0N
00 0S5 0818 0212 0SS DI 08289 015 08N
0 0sil3 0833 0BG DBISS 08503 08 0864 0857
! Mww__w 08665 0§63 08708 08720 0579 08770 0810
12 0l 0830 0858 0SN7 08925 0SHM 0962 08050
13 0om2 0009 0966 0082 000 DIN5 0B OIMT
U3 Doz 09207 0922 09236 09251 0925 09279 09202
s oom2 00M5 08357 00370 0932 0931 09106 OIS
1o otz 03 008 OIS 0I5 08505 09515 0952
17 oosos 00561 09573 0052 091 00590 0608 09616
18 0961 09610 00636 0651 OOGTI OOGTE  0.965 0963
o 0om3 007I9 0016 09732 0978 09744 0970 0756
0 007 00778 00783 09788 09793 00798 093  0.9808
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