Question 1. (25 points) a) Evaluate the following expression using the binomial table :
17
(25 2-ig i ; ¢ O h
Z ( ) J0.4%70.6° £ (26, 0:6)
=12 :
Ay A% A NG, A 4R
ia Dinomicl foble P=o. G0

e AT snd

'P:;C’,é 3 é(\. Ogéé
L"_,:_"}\'l\ aad 5'{";(3%6{] &}? Q,Oi}’g

Ougﬁéwotﬁ?g = D?ég//

b) 56% of all Lalala(=a population) have lulu(=a characteristic), What is the probability that among
71 randomly selected Lalala, between 42 and 46 have lulu? (42 and 46 are included). Use the normal
approximation.
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Question 2. (25 points) The following joint probability distribution table indicates the length of stay Yinthe
hospital after a surgery, in days, and the difficulty of the surgery, denoted by X, where A=0 is low difficulty

and X=1 is highly difficult.

G
A i 2 3 4
0.30 0.20 0.10 0 .60
1 0.02 0.08 (.25 0.05 0.u0
0,32 0. L8 Gk 0.05

a) What is the probability that a surgery is highly difficult and the length of stay is less than 3 days?
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b) Find the covariance of X and Y.
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¢) AreXand Y independent? Why or why not?

[

Since  covoadonee o Ai{.\ce(eﬁ% £ ot Ojﬂwe;j

connod be \neleendent

d) If 50 surgeries are selected at random in this hospital, how many of them are expected to be highly
difficult?
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Question 3. (25 points) The service manager of a car service shop at Atatiirk Oto Sanayi (=Car Service
Distriet) wishes to determine the cost of performing car service on a typical family car.
At the time of service, the kilometers on a typical family car is normafly distributed with a mean of 10000
kilometers (km) and a standard deviation of 2000 km.
a) Find the probability that a typical family car has

- 8000 km or less _

- between 8000 km and 15000 km / o P

- more than 15000 km X I (o 00, L00w >

when serviced.

POX ¢ boon ) = Rooo

[t S,

= 0% = 03Ul 201887

e

-~ ey s S R e il R

Y (e C:, ‘ e S e %
P&%@@ & K {fﬁ;\%r:ﬁu}-w;) - PK @o&rﬁwtesag ¢ X < ;EOQ@M(OQ@%)

-ﬁ@k_ = 4 e
o Y
2P -t &% & 28)
T 0.241% 4+ o,,4%8 = 09851

PLADIB000Y | (= 0,50% - 09851 - 0.0062

b) Find the kilometers on the car which has more kilometers than 60% of all family cars.

=026 = ?’\“‘“0'9%;2 = 6,25

e TR T S

D.O0E

\ t }‘: = ‘{Q . %}0@'@'(’&‘\//

- LT aT A

¢ %

e TS

c) The cost of service will be 200 TL if a typical family car has 8000 ki or less, 400 TL if it has
between 8000 kin and 15000 km, and 750 TL if it has more than 15000 km when serviced. Find the

expected cost of a service for a typical family car.
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d) Suppose the cost of service is not as described in part c), but it has a uniform distribution between 100

TL and 1600 TL.
“What is the probability that the cost is between 200 TL and 750 TL? 5;
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Question 4. (25 points) The time spent in traffic on the way to work by the employees of a large {itm has 2
mean of 60 minutes and a standard deviation of 15 minutes.

spend in traffic will be over 67 minutes?
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a) Ifarandom sample of 40 employees is selected, what is the probability that the average time they
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b) The following table shows the probability distribution of the number of traffic lights encounter ed
(=seen) on the way to work by an employee. e

AN
6 7 8

9 10
0.2 0.15 0.3 0.25 0.1

Find the probability that 300 traffic lights are encountered by 40 employees in total
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Question 5. (10 points) Researchers want to construct a 97% confidence interval for the unknown
mean height of a newly discovered fribe (group of people). If the confidence interval should have a
width (length of the interval) of at most 2 cm, what must the sample size be? (Assume that the
population standard deviation in that part of the world is roughly constant, and about 6 ¢m)
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