2 STAT-211 Second Exam-053

Question. 1. (6-Points}) ¥ Solut jonsSk
Answer True or False
1. If you are about to buy a new car , suppose that the probability that you will buy a

Japanese car (E;) is 0.85, a German car (E,) is 0.75 then the two events E; and E; are
independent : ----F-2ls€

{~ 2. The number of customers who entered ““ Al-Rashid Mall” between 4:00 pm and 6:00pm
yesterday is an example of discrete random variable:-—¥vue

F 3. The hypergeometric probability distribution is used rather than the binomial or the
Poisson when the sampling is performed without replacement from an infinite

population:--Falsg

T 4. A discrete random variable may take an infinite countable set of numbers:—Iﬂ‘}g‘

T 5. A normal distribution is defined by knowing the mean and the standard deviation.:rfﬂf—

.. . C e |
F 6. The standard deviation for exponential distribution exceeds the mean.- AR

Question.2. (6-Points)
Answer the following questions by choosing the right answer.

1. If the probability that Mr. Ahmed will get a scholarship for higher studies it he becomes
the first honor is higher than it if he becomes the second one, then the two events A:
Getting a scholarship for higher studies and B: Being the first honor are:

)@ Dependent.

b. Independent.
¢. Mutually exclusive.
d. None of the above

2. Which one of the following statements is FALSE?

a. Any event from the sample space and its complement are mutually exclusive.
b. A random variable may be discrete or continuous.
)-@ The expected value of both the discrete and continuous random variables must be

always one.
d. The conditional probability of two mutually exclusive events always zero
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3. It a study 1s set up 1n such a way that a sample of people is surveyed to determine
whether they have ever used a particular product, the likely probability distribution that

would describe the random variable—the number who say yes—is a:

=) Binomial distribution.
b. Poisson distribution.
¢. Uniform distribution.

d. Normal distribution

4. Which of the following is not a condition of the binomial distribution?
a. Two possible outcomes for each trial
b. The trials are independent

wfc) The standard deviation is equal to the square root of the mean

d. The probability of a success remains constant from trial to trial

5. Which of the following probability distributions would most likely be used to describe
the time between failures for electronic components?
a. Binomial distribution

)-ﬂ)) Exponential distribution
c. Uniform distribution

d. Normal distribution

6. It 1s assumed that the time customers spend in a record store is uniformly distributed
between 3 and 13 minutes. What is the probability that a customer will spend exactly 9

minutes 1n the record store?

a. (.33
(0 0
c. 0.67

d. 04
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Question3. (2+4+3+4 = 13 Points) ¥ =0

A total of 500 married working couples were polled about whether their annual salaries
exceeded $25,000. The following information was obtained:

Husband
Wife Less than $25,000 | More than $25 000 Total
L ess than $25,000 212 198 410
More than $25,000 36 54 90
Total 2438 252 500

One of the couples is randomly chosen
a. What is the probability that the husband earns less than $25,0007

. a 25, e 2432
;:7( The huslond €oxNs less Fhan 3 o000 ) =06 '} @ ‘:M
~ 0.HA6

b. If the husband earns more than $25,000 what is the probability that his wife earns
more than this amount?

Ldt Ev.t T-Fh:_ k\l_&‘gdhul Cav¥ s oYY ,’l”!#ﬂ $25J000
Eg_: His wife eavne move Hhan $25;000

- Y
}9(EJ| El) = ._E(ti!.n t_g) — j/gDD — @
0 p(E.) 2500 — O
252 “ } ()

Sy

¢. What is the probability that the husband or his wife earn less than $25,0007?

Lt’*} F\ ’, —rﬁ( ,r\usl;,#ﬁc] CayxnNs Lefafs ,'I'lnh $250(-—)O .

o = = =

F;}_ ! “)‘iﬁw w;‘f’{ -

f(FIUFz,) — }?(F.) -+ P(FZ‘ —'P(FlnFZ)

2\ 4o <17 = 223 = 0 ¥892. G)
© O |
d. Are the two events: A: a husband earns more than $25,000, B: His wife earns less
than $25,000 independent? Explain.

PRy = 252 _ 5.50h . p(B)= dlo = 0-92 O
5e0 - Soo

p(nng) = 198 _ 5. 29¢ O

= 6-239( '
P(A). plB) =(.Seu)(82) = 0-41328 £ p(ADR) ()

At B ove pneot inkpendent. (§

‘_‘I-
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Questiond. (2+442+4 = 12-Points)
The number of overnight emergency calls (X) to the answering service of a heating and air

conditioning firm and their probabilities are summarized in the following table

X 0 1 2 3 4 o
P({x) 0.05 0.10 0.15 0.35 0.20 0.15

a. What 1s the probability that the answering service will receive at most 3 calls?

P(X<3) = pro)+p(d) + @)+ p3) Y ©

0eS + 610 + 0D X035

b. Find the probability that the answering service will receive at least 2 calls given that
it received more than 3 calls.

LC’E A —‘Ff ﬂﬂ'&ued'ﬂl o - 14(¢ l/*-’ N yve €t ﬂl’ lf’l‘jl l_C‘“

A:=-123,u5} @

@ HB:&""lg‘} _» nng 2 &HJS} ——)'/E'*} |
(Alsy_ —_pwen® _ roo+Pisy (D
F - F(@;) r(u’iﬁPiﬁ)

c. Find the expected value for the number of overnight emergency calls

Fl(x) = 22 pU

() (005) 4 (1)(a16) 4+ (2)( «1¥3) 4 (3)(+35) + (U){.26) > (SI16)

F min
A—

= O + ~lo 4+ p*30 +“”g*'90+‘75

= 3.0

d. Find the standard deviation for the number of overnight emergency calls.

)

0 -::J T (X )" PO

P —— \

: 2 3 32y (4-3)(2) & (G-35 (+15)
.,_\‘ (0-3) (65> a (1=3)7(1) 4 (2-3) C15) 4+ (3-D (35 + (-3 (W) + 15-3)1

U S S
_,50.45--»0*-}0*515' + O 4+ 020 4+ 0.60 :

Jre

::._ V. OMY6 } Q
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Question5. (3+3+3 =9-Points) o Solunkions

Suppose that each customer who enters an electronic store will buy a television with

probability 0.3, a radio with probability 0.15 and will not buy any thing with probability
0.55. For the next five customers (i.e., n=15)

a. What 1s the probability that three customers exactly will buy three televisions?

ﬂ:gl,FT-'B-_—qf‘)E?\:i'*':’}":“? }@

5 3 2
pP{X=12) = Cy v 3 («F) }'G)

_ UO)LQtOQJ)(‘uq)

- 0-1525 }O

b. What is the probability that at least one customer will buy a radio?

o . .
—_ 4 - (‘L.{"?)u(-gb)

sr 5563 }_@

¢. Find the expected number of customers and the standard deviation who will not buy
any thing? N=5 . P____.,gg.,,ar._. | =+v 55 =09 @

¥ - F(X) = ]"\):’ = (5)('65) — Q;'-}‘S }@

r O =J0f% = 050 ((u3) _ 12378 }

= . v

Questionb. (243 = 5-Points)

If cars arrive at an automobile service center randomly and independently at a rate of 5 per
hour on average, then:

a. What 1s the probability of the service center being totally empty in a given hour?

—

N=5 , k=l %Nt=S

ki

..—.l:.) —_—
Plx=c) = 5°&° _ ¢ Q)
L

o
- 0.0068%

b. What is the probability that exactly 8 cars will be in the service center during a
period of two hours?

'\A:S--*t':l — "?c[:':-(‘:—))(Z):’D @
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Question 7 (4+4+4 = 12-Points) % Solabioncye
The manager of a small postal substation i1s trying to quantity the variation in the weekly
demand for mailing tubes. The manager decided to assume that this demand 1s normally
distributed with an average of 100 tubes purchased weekly. And he found that 90 percent of
the time, the weekly demand 1s below 115, then:

a. Find the standard deviation of this distribution.(Round your answer in this part to 2

decimal places) Y~ N{AM=100, o= =7)

P( X £ IIS) — an.g,oc, ‘qﬁot-
F( X —loo , g — mu) 9006 5 (1,
o3 G
mPCE oS ) =9 i 2008
o %o
=) }9 < 2,:;, ):" Q‘qOUb -« 5810 =.4p00 }@ °H 5V
2 Z, =l2g >0
%_=-~._:;ﬂ:,fl-23 =3 -28 0= 1S 2 =15 = 11792 GJ

{ 1023

b. What 1s the probability that between 99 and 113 tubes will purchased in a certain
week”?

pLAY X 213 = b Y= 129 (100 ¢ w3 -t00
Mo 2 nF2 n.¥2z j@

= pbood ¢ Z <)
— }O(ﬂ <7 ‘5"-’-"0]) -+ )?(a < f?l*”)

— O‘O?)';q ~+ 0‘3665 }@ l <189 @ Yoy

oUp 24U }@

K

c. The manager wants to stock enough mailing tubes each week so that the probability of
running out of the tubes 1s no higher than 0.05.Find the lowest number of such stocks

Lel A Vowest umbev of ohodts e 12

’7(X < }?)_—'_ '-b'; ® ﬂg
S
X - 100 <« R —1ow —a S ) R
( n-32 H-‘q—:) 2 u Z{,: -\
92 ‘o ﬂ\'\-—ju
@ PUZ «zoy 2 FCZ>-2,) = 05 Z <o =

,,('C’ 42{2n):= G5 ~e05 T U5 = - Z, = 1.64Y3 =2 Zb:_.._hﬁ*lb_ ®

e p — lov --—-‘ 6“6-
W.71 = { > k-loe

\

~19.239Y
k — ___]c,',z-;'qq A+ 100 = 80?306 v 8' -ﬁubfj

0
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Question8. (2+3+2 = 7-Points) 3 Selud s ae

A study of cars arriving at a parking structure at the local airport shows that the time
between arrivals is 1.2 minutes and is exponentially distributed.

a. Find the probability that more than two minutes will elapse between the arrivals of
cars. P — l' 2 aal T g

pxX>2) = )- p(X<a)

— (92X
=1 — (1- e )

-~ 2.4
IR ®

-2\
—= C

— 0-0901%

b. How many minutes will elapse between the arrivals of 90 percent of the cars?(Hint:
Find the 90th percentlle) L-D!' R — (’O -k P("i Q ni' y‘t )

P(X £R) = .90

-2 R ~1-2R w
l— ¢ =% = 1- e =9 } O

— V2R = Mty = <= In(\) — ]..GIQ M naleyg ®
—1

0,

¢. Find the mean number of cars arriving per 1.2 hours.

It ¢ o FolLs on J.‘;l’. with  Meew < -—-!-i Cov < Fer rinak ®
1.

TR Meen pev 13 hewss = ) (1.2 % Co)

3 }

_ 60 (oxs ,)F‘-‘ I+ 2 \\1":& ~



