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STAT 319: PROBABILITY & STATISTICS FOR ENGINEERS & SCIENTISTS
¢ MidTerm Exam, Semester-073 (2008) = SoLUTLO NS
Time: 4:00 pm to 6:00 pm, Saturday, August 2, 2008.

Tick (¥) the box below corresponding to your Class Section, Time, and Instructor:
Y Section  Time Instructor
I 8109.10am _ Marwan Al-Momani

2 920-1020am  Mohammad H. Omar
3 9.20-1020am _ Marwan Al-Momani
4 10.30-11.30am  Mohammad H. Omar
Student Name: [D# Serial #

Key Soluhvas

1) Mobiles are NOT allowed. Using mobile phones during exam is grounds for cheating.

2) Answer all questions. _

3) You are allowed to use any scientific/electrome calculator,

4) Keep as many decimal places as possible while computing your answer (hint: use the memory button
on your calculator). You should tepnn at least 4 decimal places for your final answers (This will
ensure your answer will have minimum rounding errors and will be close enough to the answer key).

5) On problem solving questions, set-up the problem and show key important steps to maximize
your scores. For example,

What is the total of the following data?
12 14 6 8 10
The following gives the necessary and sufficient steps to the solution.
Total = (12+...+10) = 50.
Notice that you can abbreviate (shorten) the steps to save time.

Question No Marks Marks Obtained | Comment
1 20
2 10
3 8
1 10
5 13
6 10
1 12
8 12
Total 95

Note: You MUST show all key steps to obtain full eredit for your answers,
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In a study of a galvanized coating process for large pipes, Standards call for an average coating weight of
200 1b per pipe. The following data are the coating weights for a random sample of 30 pipes:

193 196 198 200 202 202 202 203 204 204
204 204 204 205 206 206 206 207 208 208
208 212 212 212 213 215 216 216 218 218
Some summary information for this data 1s already calculated as follows:

}'_'_1 =622 and Y‘., = 1253330

D a, Calculate the following summary measures for tha coating weight data:

D Mede  _ oy gy pt
i) Median 1 =30 Deven > X o YupXag o R'M;in': _ 2ok }@ptl
i) Mean ' :Z.E.'; = 20 - 206-4333 ]' @P“
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2
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V) The standard deviation S _ ,' Yo-35u5 _ 5.'35‘.9.5 _} @ ?*

b. Construct a stem-and-leaf plot of the coating weight data and based on this plot, describe the
shape of the distribution.
Shem leaves
413
9%l 69 Shape - sxewed et
L2[0222 3 u444y @ pts
OF 2 (s 6 66 3838¢%
a'ls 4 & 38

m ¢. Calculate the z-score for a coating weight of 199,

= W=, o= 199 - 204-7333 _ _|.213 b
= LET_ > . ¢-3s1s i .k or

@ d. Does the coating weight distribution satisfy the empirical rule? (Hint: calculate the percentage
within standard deviations from the mean and compare this with the rule.)
T.[5-%.%+5) = [ 200387 5, 2V3.0853] @ pts G}Ft_
e oyt A1 cbsevwbnar in b inkeeal 5 Thaw pes tenbre 5 %Lu,‘lunl =307,
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Question Two. (24+2+3+3=10-Points).
An order for a computer system can specify memory of 4, 8, or 12 gigabytes, and disk storage of 200, 300,
or 400 Eism "
i ibe the ' '
a. the set of possible orders.

S = { (wamd. Ly, 300), (wuee), LB, 2000, (2,300, (3,400),
2,200y, (12,300). (12, 000) 'ﬁ
@ p*s

[2] b Write the elements of the following events:
M: The computer system has 8 gigabvies memory
D: The computer system has 300 gigabytes disk storage.
M= § ¢2.200). L3, 300), {8, oo § @ pt

D= i {42300) , ( B,3e0). (12, SWJ_'_'] @rl’.

(2] ¢ Arethecvents M and D in part b independent? Please provide your justification,

F{M}.—.:;:i_::glr ’Pgn}:%_-,);

' T e
PCmAD) = plgamt = & = pOIept0 <fe L oL @it

Opt
Se, MY D art 'H'MLP' @ft

@ d. Let the events F and G be defined as follows: (F) a computer system has 4 gigabyte memory and
(G) a computer system has 400 gigabyte disk storage. Find the probability that an order for a
computer is specified to have neither 4 gigabyte memory nor 400 gigabyte disk storage.
PCENE) = PLFUGY =1 —p(Fve) (D pt +
P(FuGI= PP +3(E) —F(FNO =2 v 2~ b - = | @p

cpFaE =1 -5 =% 1o




Question Three. (4+4=8-Points).
The alignment between the magnetic tape and head in a magnetic tape storage system affects the
performance of the system. Suppose that 10% of the read operations are degraded by skewed
alignments, 5% of the read operations are degraded by off-center alignments, and the remaining read
operations are properly aligned. The probability of a read error is 0.01 from a skewed alignment, 0.02
from an off-center alignment, and 0.001 from a proper alignment.

a. What is the probability of a read error?

Leb B): The vead MJ ave cllﬂﬂ'u by cieed alignmerhs 3 p(B)=:10
z z z

Ba: 2 = ,  off- Gake 2 _;}owz)s-o5
B3 o 7 s @ properly  aligndd > p(8s) = 0085
A ’Ruuh{\j ‘:? exvwt -
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A (+02)
PRYY

@,\
B2 .o§<

B A(.V‘b”
ki 1 <P}(-‘IW

(A) = PCAVBY . P(B) + pCAIBP(BL) & p(RIBs)-p(8s)
F P(.o!)(-lo) —+ L-oz)(.])os) 4+ Ceov\) (+95) } @Pt’

_ o ool + o.00l + o- 00085

b. Ifaread error occurs, what is the probability that it is due to a skewed alignment?

(Bi]A) = p(Bi0A)
pee P(™ 0X:ds

_ pmBy) - p(B)

p (A
(ocl)(<l0) _ O_-_Q_Q_L_ } @Pb
0002825 00085

= 03509 J Ort




uestion Four. (3+2+3+2=10-Points).
A disk-drive manufacturer estimates that in five years a storage device with 1 terabyte of capacity will
sell with probability of 0.5, a storage device with 500 gigabytes capacity will sell with a probability of
0.3, and a storage device with 100 gigabytes capacity will sell with probability of 0.2. The revenue
associated with the sales in these years is estimated to be $50 million, $26 million, and $10 million,
respectively. Let X be the revenue of storage devices during these years.

@ a. Determine the probability distribution of .X.

The possible valws of X (e millons) st 50526, 10} () p¥

4500= p(X=50)=05

ftnc):F(xs.u):o-g, } @rt
f“o)‘:P(Y"—:IO) = O6-2

—”:Le Fﬂb disk- of X s X\lO |26 |50 @Pt

foo| 2|3 [°S

@ b. Determine the expected value of X.

E(X) = T2 B = (10)¢2) + (203 + (5005) } O pt
S _ 2 + #8 +2s

3Ya g millwns J ® pt

1

@ ¢. If g (X )is a function of random variable X, where g (X ) = A;—] +3, find g, .
My = E(8ON) = “7"; g0 o } o
_ X1 +3) Fix)
-2 (B¢
= ([43) () ‘*U—Fi" +3)(+3) + (B +2) (09 O
= 09 *  16s 4 3+25
= 5.8 JQOpt
@ d. Find the cumulative distribution function of X.
Fro- P(X<0 =4 © S x<le

02 irogxeat  (Ppt
O,S' ;139.6_43"(-50

\ - il X250




uestion Five. (3+4+6 =13-Points).
The probability density function of a random variable X is given by:

f(x) {kx , —l<x <1

Lelsewhere

(3)  a Findthe value of &
) \
:ll oo de =) é:r‘\(.xl)')t- .—:\} @Pk
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L) boaer(x)=eX’, findE (h(X)).
\
E(h(X)) = J\ hoo Fix) Jx- @]Tt'
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|
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11352 [@FP
& ¢. Determine the variance of the random variable X
_ 2 4
V() =0 E(X?) — (E(x)) (7044
) 3 Jo( =0 (oc,) Buiaes and CY""“""‘
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uestion Six. (2+4+4=10-Points).
A new automated production process for automotive airbags averages 1.5 breakdowns per week.
Because of the cost associated with the breakdown, the possibility of having two or more breakdowns in
two weeks is very undesirable.
@ a. Compute the average number of breakdowns in two weeks.
X =15 [wug > F=2 (bwo wewrs) . Poisssn disk-
Q@ pt

Avenge = p= EDO=\E = (1.5)0) }
=3

O

@] b. What is the probability of having two or more breakdowns in two weeks?
A=\"5, =2 % Nt =73

P(X22) = )= p(xe) }@rt
— 1= P(xeY)
I { P (X=v) -{-P['K-—-'\))

dec’y 1O

11 B
= f- é’s(1+3) - \-—4"} }@Pl:
- | —o-199|
=0-8009 1@ pt
@ ¢. Compute the probability of no breakdowns in three weeks.
A=v5 =3 8 Ap = (1'5)3) =45 Opt

4G
P(x=c) = (@8) &~ }@pt

o\

_ _éq.g ]'@ pE

= 0.0111 }@Pt

o ;3
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uestion Seven. (5+4+3=12-Points).
A machine fills containers with a particular product. The standard deviation of filling weights is known
from past data to be 0.6 ounce. Assume the filling weights have a normal distribution.

@ a. Ifonly 2% of the containers hold less than 18 ounces of the filling weights, what is the mean filling
weight of the machine? (Hint: what must pt equal?)

0_,::0'6 )M,-_-q'
P(X<18) =00 @ PF

b
F(x—"{- < 'i;fﬁ):o-o.‘l 3@?*: 0%
S5 tg-p o205 Qpt iE o

* 6

18 —pk = (¢)(-2:05) v
=
M= 1923 3 ®F

x " \"l(p‘::'q"7—3 90-:@'6)

Iy

@ b. Assuming the mean filling weight is 20 ounces; find the probability of finding a container that holds
more than 21.2 ounces of filling weights.

X~ nlp=2, =06)
p(X >21:2) =1 O p

- pxzze > 22t JQpt

- P(R > 2) }@Ft

— | — P(zck] y
_ - 09732 } OP

@ c. Assuming the mean filling weight is 20 ounces and 21.2 is considered the maximum capacity for
filling weights, what is the probability of finding that the fourth container will hold more than the
maximum capacity of filling weights?

@Pt Y~ Gesmeric (p = ©-0228) 3 g =)= oz -9432
]
P(x=4) = (0228)(+4732) ] @rt

— N e B }@Ft
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Question Eight. (3+4+5=12-Points).
The lifetime (in hours) of an electronic smartcard reader device is a random variable with the following
probability density function.

f(x) =i0e-*/5° forx >0

5
@ a. What is the expected lifetime of the smartcard reader device?

X~ Bip(p=5e) = m=R=50 } Bpb

Q—"-& b “  _X/so R
})»':: E(X) = jx~ foodoe —"6 I X e 4 dat —
o ) d
-G
= X dv= €

du = dx > V=_5c & @ Pb
P s EM v 5o [T dx ]
S (]

z);g/[‘SQ/-(<E¥/5-°\50) ]oj-.- (o-rsog) =50 }@Pt

<

@ b. What is the probability that the smartcard reader device will operate 80.47 or more hours before
failure?

“ _X/
p (X> go-44) -3;-4:; 3, e . 3 _}@ pt

e 'r 10

gou®

.ﬁl-ﬁo"l\l) 3 @ Pt’

= —-(o

— - 400 j@ FL—

c. If five of these smartcard reader devices are used in a university building, what is the probability
that at least 4 of them will operate 80.47 or more hours before failing?

O pt Y o~ binemisl (N=5 5 ps2) = q=1-2=19
r(al‘: leash U) = ':»(){-;q) ®Pt

— pix=9 t+PpX=95) . } ks
= F’(‘zi)t-z)"(-s)u ()D°C8) @r

= 0-0064 4+ a-00032

= 0.00679 }@ ft




