Ch.7 REVIEW

1. The following probability model describes the number of credits taken bv a randomly
selected first-vear student at a large state university.

Credits | 14 15 16 17
Probability | 0.05 0.65 0.20

{a) Define the random variable.

(b)Find P(X = 17). 0 \

{c) What is the expected number of credits taken by a first-yvear student?

15.35 orediks

O.F3 credits
\‘0-’(()6 = 2 (XL—X) P X
- (15-1535) (009 + (15535 (09)
+(16-1535) (0.2) +(17-1535) (o)
= 5252
o5 = \ Vaxt) = 5252 = 73




2. Airlines routinely overbook flights because they expect a certain number of no-shows. An airline runs a 5 P.M.
commulter flight from Washington, D.C., to New York City on a plane that holds 38 passengers. Past experience
has shown that if 41 tickets are sold for the flight, then the probability distribution for the number who actually
show up for the flight is as shown in the table below.

Number who 36 a7 38 g 40 41
actually show up
Probability 046 | 030 | 016 | 005 | 002 | 0.01

Assume that 41 tickets are sold for each flight.

{a) There are 38 passenger seats on the flight. What is the probability that all passengers who show up for this
flight will get a seat?

(b} What is the expected number of no-shows for this flight?

(c) Given that not all passenger seats are filled on a flight, what is the probahility that only 36 passengers
showed up for the flight?

ANSWER:

Question 2
Solution
Part (a):
P (evervone gets aseat) =P (X = 38) = 46+ 30+ 16= 92
OR =1-(05+ 02+ 01)=02
Part (b):
¥ =number of no shows

y 0 1 2 3 4 5
p(y) 01 02 05 16 30 46

E(1) = 0(.01) + 1(.02) + 2(.05) + 3(.16) + 4(.30) + 5(.46) = 4.1

OR

E(Y) = 36(.46) + 37(30) = 38(_16) + 39(.05) + 40(.02) + 41(.01) = 36.9
E(=41-EX) =41

Part (c):

P(X=36) _46_ .

P('=306/not all seats are filled) =P(X =36 X < 38)= P(X<38) 76
X< :



3. A lottery offers one $1,000 prize, one $500 prize, and five $100
prizes. One thousand tickets are sold at $3 each.
(a) Find the average amount won for each ticket purchased?

B =M % | #1000 | $500 | Br00
F %) | Vigon | Nose |0

(vo00)( #“@;DQS@X A+ Qoo) 7=

(b) To make the last lotto game fair, how much would a ticket
have to cost?

4.2.00 Y/e then ‘mﬂ‘“m o

e same. amdnt you're 5



4. A company 1s considering implementing one of two quality contrel plans for momtoring the weights of
automobile batteries that it manufactures. If the manufacturing process 15 working properly, the battery
weights are approximately normally distributed with a specified mean and standard deviation.

Quality control plan A calls for rejecting a battery as defective if 1ts weight falls more than 2 standard
deviations below the specified mean.

Quality control plan B calls for rejecting a battery as defective if its weight falls more than 1.5 interquartile
ranges below the lower guartile of the specified population.

Assume the manufacturing process 1s under control.

a. What proportion of batteries will be rejected by plan A ?

b. What 15 the probability that at least 1 of 2 randomly selected batteries will be rejected by plan A 7
¢. What proportion of batteries will be rejected by plan B 7

ANSWER:

Solution

Ouestion 4

1. Plan A: defective if more than two standard deviahons below the mean

For Plan &
Pldefactive) =Bz = -2) = 0228 (Tables) (02275 Caleulater)

So. plan A rejects 0228 or 2. 28% as defactive.
OR

Students use the Empirical Fule: about 95% of the area under the normal cunve lies betwreen z = -
2 and z =2, 0 3% lies outside thess hmits, and about 2 5% lies below z =-2.

2. For Plan A:

Pzt least 1 of 2 rejacted)
=] - F{none rejacted)
1-2mCr O 00228 (0.9772F
1-(9772¢
1-.5548
0431 (04458 Calenlator)

OR

Plat least 1 of 2 rejected)
= Pilexactly | rejected) + Plexactly 2 rajectad)
=2nCr 1 (0.0228) (0.977X) + 2 nCr 2 (00228 (0.8772)
=2 (0228) [ 9772) + (00228}

0446 + 0003

0451

OR

Piat laast 1 of 2 rejected)

=P lst rejected) + P 2nd rejected) - Pboth rejectad)
= 0228 + 0228 - (022Ey
= 0451

Note: If P{dafective) = 025 then P(at laast | of 2 rejected) = 04533

3. Plan B: defactrve if more than 1.5 IQE below the lower quartile
Cluartiles are at 67 std. dev. (67449 Calewlator)
IQF. =134 std dev.  (1.34893 Caloulator)
1LEIQRE =201 std dev. (202347 Calenlator)
Boundary for defective region 15
Ql-15I0F=-687-201=-203
ForPlan B
P{defactrve) =Pz = -2 68) = 0037 (00349 Caleulator)
S0, Plan B mejects 0037 or 37%% as defectrve. (Tables)  ( 34%5% Caleulator)



5. Die A has four 9°s and two 0°s on its faces. Die B has four 37s and two 117s on its faces. When either of these
dice 1s rolled, each face has an equal chance of landing on top. Two plavers are going to play a game. The first
player selects a die and rolls it. The second plavyer rolls the remaining die. The winner is the player whose die
has the higher number on top.

a. Suppose you are the first player and you want to win the game. Which die would you select? Justify yvour
answer.

b. Suppose the plaver using die A receives 43 tokens each time he or she wins the game. How many tokens
must the plaver using die B receive each time he or she wins in order for this to be a fair game? Explain
how vou found your answer.

(A fair game is one in which the player using die A and the player using die B both end up with the same
number of tokens in the long mn.)

ANSWER:

Cuestion 5
Solution
Paozaibla Catcomes
DieA  DieB  Wimner Prob
g 3 A (323) = 49
g 11 B /3N3) =29
0 3 B (3)23) = 29
o 11 B (13)13) = 19
OR |
DIE A |
' BEEERERER
| i [B|Blafjalalal
' 3 [BB|alalalal
: DEB |3 [5|B|alafalal
i [BB|afafala]
| 11 |z|8|B|B|B|B|
' 1n|s|s|{s|B|B|B]

Winner Frob
A 1636 =4/9
B 2036=5/9
a. Choose diz B, bacanze the probability of winmmg 1= higher (39 comparad to 49 for die A)
b. Let X be the mummber of tokens the player usmgz diz B should racerve. For the zams to be S,

wa nesd
45(49) =105
Solving this equation for X zives X =36, Flayer B should recetva 36 tokens.



6.

TURKEY PROBLEM £

The mean number of calories in three
thanksgiving foods is as follows:

2 slices of turkey = 250

1 cup of gravy = 300

1 cup of mashed potatoes = 200
[f you eat 3 slices of turkey, 1/2 cup of gravy,
and 2 cups of mashed potatoes, what 1s your
mean number of calories intake?

3 slieas 6 %wwaw S
/a cup €T ”@‘0‘% IS’Q}




Tommy and Brandon are hetting o pizza on who
has the fastest slap shot. After checking the
speed of 40 slap shots each, the data s normally
distributed.

Tommy has a mean of 86 mph with s.d. 20 mph.
Brandon has a mean of 97 mph with s.d. 10 mph.
[°they each shoot one more time, what s the
probability that Tommy has the fuster slap shot?

T = Towmors shapshok spad (mgh) Lorloinad tomdgm Vorielels. T-B:
},"T' sho“* P’T"ﬁ "L'l" M&'% a2 "b
0 h:,g.& pand (w0 Ty ™ 04 cr' = (20) *(Bf‘
’b W i
- 9%
Y iy Sy = B = T
B

“?(T-J’B) > ?(T*BA C?) e Tw;:m‘gme;::im

S 2d

(-2 20

ﬁ%malcdﬂo 1£99,-6,22. 3) .




8.

Here is the probability distribution function for a continuous random variable.

2 & avea= 0.\

PN S R

1 23 45

Determine the following probabilities:

(@) P0<X<3)= 8

(b) P2<X<3)=.2

© Ppx=2= 0 (ble His 15 conkinuovs)
d) PX<2)= .l

(€) P(1<X<3)= 5



0. Adults were surveved on the topic of how manv televisions are in vour household. The
table below shows the data that was collected from the 423 who participated. What is the
expected number of televisions in a randomly selected household?

#of TV's # of Adults

0 6

1 o8

2 125 pA Lf WV's
3 135

4 35

3 22

6 2

10. The probabilitv model for a lotterv game is shown below. If the expected value of
plaving this game is $20, then what is x7

Outcome | 50 35 515 $x
Probability | 0.70 0.12 0.10 7

£112 35
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