"Probability Theory & Statistics'
Final Exam 2025

"Gl § cnenluall S jols (S

Prepared by:
Computer Engineering Group Team [2004]
https://t.me/IUGComENG2004



https://t.me/IUGComENG2004

¢ Folds S0 Ol y5-1 8 ybisead! QLS dliwl e Byus O Olowied!
Tl S QUSTI Y31 Bas giadl <ol gSU1 Aicual g

1 Al Cale Jubo QUSII ¢po Al B985 JiadY ¢ Bac) Frnd At

A student's test score T is an integer between 0 and 100 corresponding

to the experimental outcomes s0 ,. . . ., s100. Ascore of 90 to 100 is an A,
80to89%isaB,70to79is a C, 60 to 69 is a D, and below 60 is a

failing grade of F. If all scores between 51 and 100 are equally likely and

a score of 50 or less never occurs, find the following probabilities:

P[T < 90]

O 0:18
0:78

O 0.012
0.20
0.2




A candy package contains

12 individual candy pieces. Each piece is
equally likely to be apple, orange, lemon, or
cherry, independent of all other pieces.

What is the probability P[F1] that all
twelve pieces of your Starburst are the
same flavor?

O Q.713

O 1/409

O 0:0317

O 2.384e-7

© 0.0002441




The CDF of random variable W is

Fw(w) = <

What is P[W >0]?

O 3/4

O 14

O b5/8

The peak temperature T as measured in degrees Fahrenheit, on a July day in New Jersey is the Gaussian (85, 10) random
variable.

P[70 < T<100]?

O 0.03085
O 0.3085
O 0.0668
O 0.866

D 0.803




You have a shuffled deck of three cards: 4, 5, and 6, and you deal out the three cards. Let Ei denote the event that jth card
dealt is even numbered.

What is P[E,|E;], the probability the second card is even given that the first card is even?

O 0.75
O 0.25
o 1
o0

O 05
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Question 3 You have a shuffled deck of three cards: 4, 5, and 6, and you deal out the three cards. Let Ei denote the
Not yet event that th card dealt is even numbered.
answered
ke Sutiot What is P[E2IE], the probability the second card is even given that the first card is even?
10
¥ Flag (Ol
question o) 1
O 025
O 0.75
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Question 5 To communicate one bit of information reliably, cellular phones transmit the same binary

Not yet symbol five times. Thus the information “zero” is transmitted as 00000 and “one” is
answernd 11111. The receiver detects the correct information if three or more binary symbols are

Marked gutof:7 received correctly. What is the information error probability P[E], if the binary symbol

{" Flag error probability is q = 0.1?
question

O 0.0856

O 0.00658

© 0.00856

O 0.056

O 0.23
MAUSDULLY S Random variable X has PDF
Not yet
answered < » < %
Marked out of 8 f 5 ( I.) P 1/4 1 - & - 3.
¥ Fiag AL 0 otherwise
question g '

Define the random variable Y by Y = A(X) = X"2.
Find h(E[X])

O 413

O 6.756

O 73

O 23

01
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Question 2 The number of buses that arrive at a bus stop in T minutes is a Poisson random variable B with expected
Not yet value T/5.
answered

How much time should you allow so that with probability 0.99 at least one bus arrives?
Marked out of

10

¥ Flag O 15 min

question O 27 min
O 23 hours
© 23 min
< 10 min
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Question 1 A student's test score T is an integer between 0 and 100 corresponding

Not yet to the experimental outcomes s0 ,. . . ., s100. A score of 90 to 100 is an A,
anshered 80t089isaB,70to 79isa C, 60 to 69 is a D, and below 60 is a
failing grade of F. If all scores between 51 and 100 are equally likely and

" Flag a score of 50 or less never occurs, find the following probabilities:
question
P[F]

Marked out of 7

O 0.02
O 0.18
O 0.20
O 0.012
O 0.2
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A machine produces photo detectors
in pairs. Tests show that the first
photo

detector is acceptable with probability
3/5.

When the first photo detector is
acceptable,

the second photo detector is
acceptable

with probability 4/5. If the first photo
detector is defective, the second
photo detector

is acceptable with probability 2/5.
Find the probability that exactly one
photo detector of a pair is acceptable.

7/25

O

7.25

O O

2/15

6/25

./

o)
)

6.25

()
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Question 6

Not yet answered
Marked out of 10

¥~ Flag question

The peak temperature T as measured
in degrees Fahrenheit, on a July day in
New Jersey is the Gaussian (85, 10)
random variable.

P[70 < T <100]?

() 0.03085
() 0.0668
() 0.803

() 0.3085

() 0.866

Finish attempt ...
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Question 1

Not yet answered
Marked out of 7

" Flag question

A student's test score T is an integer
between 0 and 100 corresponding

to the experimental outcomes s0,. . . .
,$100. A score of 90 to 100 is an A,
80to89isaB,70to79isaC, 60to
69 is a D, and below 60 is a

failing grade of F. If all scores
between 51 and 100 are equally likely
and

a score of 50 or less never occurs,
find the following probabilities:

P[C or better]

O 02
O 0.78
O 0.20
O 0.62

O 0.18

<4 ®) g
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Question 2 The random variable Y has a PMF
Not yet
s ) 111 w=8.6.7.5.:5 15
Marked out of 8 [’3 (//) ==
¥ Flag queéstion 0 otherwise
Find P[Y > 12]?
O 4/11
™ 5/11
GO = .l © - && 4 00M
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Question 4 Random variable X has PDF

Not yet

answered - / - < 1o )
— T < 3

Marked out of 8 f\, ( l‘) — l —l l e = v

¥ Flag question S () ot ll( ‘l.\\.iH(.\ :

Define the random variable Y by Y = h(X) = X*2.
Find VarlY ].

M 4/
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Not yet answered
Marked out of 10

” Flag question

Consider a binary code with 5 bits (0
or 1) in each code word. An example
of a code word is 01010. In each code
word a bit is a zero with probability
0.6, independent of any other bit.

What is the probability that a code
word contains exactly two ones?

O 05
O 0.02304

() 0.03456
O 0

() 0.3456

Il doaall
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Question 6

Not yet answered
Marked out of 10

"~ Flag question

The peak temperature T as measured
in degrees Fahrenheit, on a July day in
New Jersey is the Gaussian (85, 10)
random variable.

P[70 < T<100]?

() 0.03085
() 0.0668
() 0.803

() 0.3085

@ 0.866
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between 0 and 100 corresponding
to the experimental outcomes
S0 ,8100. A score of 90 to 100 is an

80to89%isaB,70to 79isaC, 60 to 69
isaD, and below 60 is a

failing grade of F. If all scores between
51 and 100 are equally likely and

a score of 50 or less never occurs, find
the following probabilities:

P{s100}

O 0.012
O 0.002
0.02

O 0.2
O 0.20

I dsaall
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Marked out of 10

V" Flag question

You have a shuffled deck of three cards:
4,5, and 6, and you deal out the three
cards. Let Ei denote the event that ith
card dealt is even numbered.

What is the conditional probability that
the second card is odd given that the
first card is odd?

O 075

I dmaall
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Question 4

Not yet answered
Marked out of 8

" Flag question

The random variable X has PMF

gld &=
P X (7 ) — )

0 other
c=8/7
What is P[X = 4]?

O 2/3
O 4/7
O 3/7
2/7
O 04
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Not yet answered
Marked out of 10

¥ Flag question

The number of buses that arrive at a bus
stop in T minutes is a Poisson random
variable B with expected value T/5.

What is the probability that in a three
minutes interval, two buses will arrive?

() 0.89
() 0.0099

) 0.368

0.0988
O 0.98

LW il
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Question 4 The random variable X has PMF
Not yet
answered y f . 5 | ) <
_ c/lx T=2,4,58,
Marked out of 8 P\' ( T ) e
¥ Flag question 0 otherwise.
c=8/7

What is P[X = 4]?

O 2/3

J
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A candy package contains

12 individual candy pieces. Each piece is
equally likely to be apple, orange, lemon,
or

cherry, independent of all other pieces.

What is the probability that the
package has no cherry pieces?

O 1/409

O 1/2326

0:0317
O 0.713

() 0.0002441
AUl dsaall
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Flag question
The CDF of random variable W is
"
0
w—+5
8
o s
Fw(w) = { 3
1 3(w—3)
4 F 8
1

What is P[W >0]?

5/8

O

O

O 05
O 1/4

®) 3/4

LI dmaall




Discrete random variable Y has the
CDF FY(y) as shown:

I
0.75

0.5
& T
O() L 2. 3 &

Fy(y)

Use the CDF to find P[Y = 2]

0.5
0.25
0.3

® 0.75

A packet received by your smartphone is error-free with probability 0.9, independent of any other packet.

In one hour, your smariphone receives 12,000 packets. Let X equal the number of packets received with errors.
What is E[X]?
@ 1200 errors per hour
1200 errors per minutes
120 errors per hour
1300 errors per hour

120 errors per minutes




A machine produces photo detectors

in pairs. Tests show that the first photo

detector is acceptable with probability 3/5.
When the first photo detector is acceptable,

the second photo detector is accepiable

with probability 4/5. I the first photo

detector is defective, the second photo detector
is acceptable with probability 2/5.

Find the probability that exactly one

photo detector of a pair is acceptable.

215
D 125
@ 725
O 6125

0 6.25

Question Mobile telephones periorm handofis as they move from cell to cell. During a call, a telephone either performs
Not yet zero handofis (Ho), one handoff (H1), or more than one handoff (H2). In addition, each call is either long (L), if it

answered lasts more than three minutes, or brief (B). The following table describes the probabilities of the possible types
Marked out of of calls.
10

- Ho H1 H2
ikisSom L 0.1 0.1 02
B 0.4 0.1 0.1

What is the probability that a long call will have no handoffs?

0.8

0.75

0.5
0 0.2

® 025




A student’s test score T is an integer between 0 and 100 corresponding

to the experimental outcomes s0 , . .. _, 5100. Ascore of 90 to 100 is an A,
80to89isaB.70t07%9isaC,60to69isa D, and below 60 is a

failing grade of F. I all scores between 51 and 100 are equally likely and

a score of 50 or less never occurs, find the following probabilities:

PIA]

0.2
0.002
0.12

0.02

@] 022

Question 1 Random variable X has PDF

Not yet

answered = / - - 3
Marked out of 8 /\ ( l') = ‘Iﬁ/ _l l S d S L N

¢ Fiag 0 otherwise.

question
Define the random variable Y by Y = h(X) = X 2.
Find A(E[X])
213
713
6.756
4/3

® 1




