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(b) WRITE YOUR NAME ON ALL SIDES OF THE CHEAT SHEET, TOP RIGHT HAND CORNER.
KEEP NORMAL TABLES AND TABLE OF DISTRIBUTIONS STAPLED TO THE CHEAT SHEET.
THE CHEAT SHEET CAN HAVE ONLY FORMULAS AND DEFINITIONS. NO SOLVED PROB-
LEMS, NO NUMERICAL EXAMPLES, NO INTERMEDIATE STEPS, NO PROOFS, NO EXAM-
PLES.

(¢) ALL YOUR BELONGINGSMUST BE UNDER THE CHAIR.
(d) PUT DOWN THE TABLES ON YOUR RIGHT AND LEFT. ALL ITEMS MUST BE ON YOUR DESK.

(¢) SHARING INFORMATION, TALKING IN THE EXAM ROOM, LOOKING AT EACH OTHER'’S
EXAMS AND USING YOUR ELECTRONIC DEVICES IS NOT ALLOWED.

(f) ALL ELECTRONIC DEVICES MUST BE INSIDE YOUR BACKPACK AND NOT ACCESSED UN-
TIL YOU LEAVE THE ROOM.

(g) DO NOT TALK IN THE EXAM ROOM AT ANY TIME. WAIT UNTIL YOU ARE OUTSIDE.
(h) THE EXAM MUST REMAIN STAPLED THROUGHOUT THE WHOLE EXAM.

May 16, 2017
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ONLY ANSWERS WRITTEN IN THE SPACE PROVIDED AFTER EACH QUES]
WORK WRITTEN ELSWEHERE WILL NOT BE READ.

Problem 1. The cumulative distribution function of a random variable is given by
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Problem 3. From a box containing four white and three red balls two balls are selected at ran

ment. Find the probabilities of the followmg events. 5 ;

(a) Exactly one white ball is selected. Show work.

Pl ) whie baMd sidtehosd D = 1'7)( |:? )

(b) At least one white ball is selected. Show work.
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bution w1th @ =3 and A = 2. The loss L (in dollars) to the industrial operatlon as a It
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What is the expected weekly loss due to downtime? Show work. * S
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Problem 6. The proport16n of air pollut1on part1cles in the gr of a urban area has the followin,
function

fo) =1, 0=y =1

(a) Let Y, Y», Y3, Y4 be the proportion in four independent urban areas, each of
above. Find the moment generating function and the expected
Show work.
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Standard Normal Cumulative Probability Table

Cumulative probabilities for NEGATIVE z-values are shown in the following table:

z 0.00 0.01 0.02 0.03 0.04 0.05 0.06
-3.4 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003
-3.3 0.0005 0.0005 0.0005 0.0004 0.0004 0.0004 0.0004
-3.2 0.0007 0.0007 0.0006 0.0006 0.0006 0.0006 0.0006
-3.1 0.0010 0.0009 0.0009 0.0009 0.0008 0.0008 0.0008 o
-3.0 0.0013 0.0013 0.0013 0.0012 0.0012 0.0011 0.0011 0.0011 0.0010 0..0??]0

-2.9 0.0019 0.0018 0.0018 0.0017 0.0016 0.0016 0.0015 0.0015 0.0014 0.0014
-2.8 0.0026 0.0025 0.0024 0.0023 0.0023 0.0022 0.0021 0.0021 0.0020
-2.7 0.0035 0.0034 0.0033 0.0032 0.0031 0.0030 0.0029 0.0028 0.0027 0.0026 1
-2.6 0.0047 0.0045 0.0044 0.0043 0.0041 0.0040  0.0039 0.0038 0.0037 0.0036 |
-2.5 0.0062 0.0060 0.0059 0.0057 0.0055 0.0054 0.0052 0.0051 0.0049 0.0048 |

-2.4 0.0082 0.0080 0.0078 0.0075 0.0073 0.0071 0.0069 0.0068 0.0066
-2.3 0.0107 0.0104 0.0102 0.0099 0.0096 0.0094 0.0091 0.0089 0.0087
-2.2 0.0139 0.0136 0.0132 0.0129 0.0125 0.0122 0.0119 0.0116 0.0113
-24 0.0179 0.0174 0.0170 0.0166 0.0162 0.0158 0.0154 0.0150 0.0146
-2.0 0.0228 0.0222 0.0217 0.0212 0.0207 0.0202 0.0197 0.0192 0.0188

-1.9 0.0287 0.0281 0.0274 0.0268 0.0262 0.0256 0.0250
-1.8 0.0359 0.0351 0.0344 0.0336 0.0329 0.0322 ; 0.0314
-1.7 0.0446 0.0436 0.0427 0.0418 0.0409  0.0401 0.0392
-1.6 0.0548 0.0537 0.0526 0.0516 0.0505 0.0495 0.0485
-1.5 0.0668 0.0655 0.0643 0.0630 0.0618 0.0606 0.0594

-1.4 00808 00793 00778 00764 00749 00735  0.072
1.3 0.0968 00951 00934 00918 00901 00885  0.0869
-1.2 04151 01131 04112 04093 0,075 = OHOSEESSGROSS
-1.1 01357 01335 04314 01292  OM27{ NGNS
-1.0 0.1587 01562 0539 0.1515 01492  0.1469 = 0446

09 | 01841 01814 04788  0u4i6RN 01 SEE G
-0.8 02119 02090 0.2061 0.2083 = 0:2005 “SOESHES
-0.7 02420 02389 02358 02327 02296  0.2266
-0.6 0.2743 02709 02676 02643 02611 0.2578
0.5 03085 03050 03015 02981 02946  0.2912

0.4 0.3446 0.3409 0:3372 @ Di3as6 0800
0.3 0.3821 03783 0.,3745  DiGT07 " EGEEE
0.2 0.4207 04168  0.4129 04090 14052

0.1 0.4602  0.4562  0.4522
0.0 0.5000 04960  0.4920




Standard Normal Cumulative Probability Table

Cumulative probabilities for POSITIVE z-values are shown in the following table:

z 0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 9108 ‘
0.0 0.5000 0.5040 0.5080 0.5120 0.5160 0:5139 0.5239 0.5279 0.5319"
0.1 0.5398 0.5438 0.5478 0.5517 0.5557 0.5596 0.5636 0.5675 0.5714

0.2 0.5793 0.5832 0.5871 0.5910 0.5948 0.5987 0.6026 0.6064 O.BTQS
0.3 0.6179 0.6217 0.6255 0.6293 0.6331 0.6368 0.6406 0.6443 06480
0.4 0.6554 0.6591 0.6628 0.6664 0.6700 0.6736 0.6772 0.6808 0.6844

0.5 0.6915 0.6950 0.6985 0.7019 0.7054 0.7088 0.7123 0.7157 0.7190 0.7
0.6 0.7257 0.7291 0.7324 0.7357 0.7389 0.7422 0.7454 0.7486 0.7517 0
0.7 0.7580 0.7611 0.7642 0.7673 0.7704 0.7734 0.7764 0.7794 0823 el
0.8 0.7881 0.7910 0.7939 0.7967 087995 0.8023 0.8051 0.8078 0.8106 0
0.9 0.8159 0.8186 0.8212 0.8238 0.8264 0.8289 0.8315 0.8340 0.8365 0

1.0 0.8413 0.8438 0.8461 0.8485 0.8508 0.8531 0.8554 0.8577 0:8589 & (
il 0.8643 0.8665 0.8686 0.8708 0.8729 0.8749 0.8770 0.8790 0.8810
17 0.8849 0.8869 0.8888 0.8907 0.8925 0.8944 0.8962 0.8980 0.8997
1.3 0.9032 0.9049 0.9066 0.9082 0.9099 0.9115 O CHISH) 0.9147 OLeAEZ
1.4 0.9192 0.9207 0.9222 0.9236 0.9251 0.9265 Q29279 0.9292 0.9306

1.5 | 09332 09345  0.9357 | (0.9370NNGIgEE0 IS ORI AN R
1.6 0.9452 09463  0.9474 09484 09495 09505 09515 C

47 0.9554  0.9564  0.9573  0.9582  0.9591

1.8 0.9641  0.9649  0.9656 9664  0.9671
1.9 0.9713 ° 0.9719 09726 OO S

2.0 0.9772 0.9778 0.9783
21 0.9821 0.9826
22 0.9861 0.9864
2:3 0.9893 0.9896
2.4 0.9918 0.9920

2.5 0.9938  0.9940
2.6 0.9953  0.9955
27 0.9965  0.9966
2.8 0.9974  0.9975
2.9 0.9981  0.9982

3.0 0.9987
3.1 0.9990
372 0.9993
33 0.9995

3.4 0.9997




TABLE 7.1: DISCRETE PROBABILITY DISTRIBUTION

Moment
Probability mass generating
function, p(x) . function, M() Mean
Binomial with (") P — pyr* @e +1 - p)y np
parameters n, p; i
0= pi==1il 2 =0l e
.
: : Ly
Poisson with B exp{A(e’ — 1)}
parameter A > 0 :
o — NI !’
Geometric with @ oyt = Pe’
parameter ] : ‘ .
D=1 =1.2,... j
Negative (n % 11) @ = o)
binomial with b i
parameters 7, p; il
O=sp=1

Uniform over (a, b)

Exponential with
parameter A > 0

(X)X =0




