


1) a) 25 tiernoulli trials total

b) Each question has 0.25 probability
to be guessed correctly

c) All questions were guessed independently

X r Binomial ( n -- 25 , p= 0.25)

a faff 5- X. ' '" ¥
,.fi#..sx.ns*-x---fl3)tfl4Itft5)tn.

-

f. ( lo) X=O,l,_.2
= 0.938

n * p

BD El X) = 25 . 0.25 = 6.25

2) PIX 712) = o . oil (pass withat least D)



Problem 2 pi the probability of
"

success
"

f-Cx) -_ Ctp)
"-'

p x -12 .
- - -

Define X as theFFber of people
-

"testedt.de#oneP-yersonwiththegene.

a) p ( X -- 4) ⇐ 0.93×0.1=010729

b) PC Xx 4) = I - pl

= I - (fl ! 1-fc2.itfcs.DE
0*729

c) EIX) = f- = to ( p -- oil)



Problem 3

a) Xi the number of calls
in one hours

pl X E3) , Xnpoissonl
= floltfultfczl d.T )
- t k
tf) IO M

=
e-" + E'710 f. ex,=E"u
+ eo x !

Z ! 21=0,112,3 .
- - r

+ e-to . 63
3T

= 0.0103



b)
Y : the number of calls in half

an hour

Y- Poisson ( RT )
t d
10 015
.

.

P ( YE 3) = 0.265



problem 4
Xi : score of patient I i Xz ; score of patient 2
Y : total score of 2 patients
-

Y 2 3 44 5 6

p#ix⇒Ppxx
fly) P' tplxi-2.li'D I'Mpf 3×2=1) plxr-4.ua) e

*± "

z .
!
,o,. . .,

"" """" NXKZ.x.es) :
d#)
independently>(×,⇒ypc×z=,) 2. 0105.012 2. 0.05 . 0.25

-

1- 042 -12 . 04 . 0.2
= 01052



Problem 5

Uniform distribution density

PDF : f÷exab.g
o X - a Fix , = fix)CDF : FM = µs⇒ a- Kb

Fkf) fund ul X> b

atb
ECX) = 2-

Varlx) = (b-as
'

T2

pp - th percentile of the distribution

f- ( c) =p1100 i c= (b -a ) ta
•
-

"
CDF
-

P - toogo of all observations are below C
.

or in other words , the probability for X

falls below c is p .



µ) fix) = 2 for 479754<50.25

PIX > 501=4%25.2 dx
= 015

b) Fix , =/ you,

Xs 4975

IS 49.15 a Xc 50125

l
X > 50125

c) Ce ( 50125 - 49.751.9%+49.75
= 0.451-49.25

= 50 . 2

0.52
d) µ= 50

,
82 's -

12



Problem 6

OE
e

-Htt
'

f-CX ) =
I

282
- ish Xcx

µ : distribution mean

82 : distribution variance

X ~ Nlp . o?)

Soth percentile (Median) is just µ

Mlt) = e
Mt -10742

1) find pl a c X ab) using the Normal
table

2) Find p- th percentile using the Normal
table



D Pl .ae#s ) x, let 2 =

=p(aft a a )
a-

=p? ( Ea BI ) - plz a AIL)
= Teo

. . I !÷) - Eon l I

2) pl X c c) = ¥.
→ c = Ep . O + µ

pith percentile of standard
Normal distribution



a) Xi the weight of a running shoe

X x N ( 12 , 0.52)

PCX > 13) = I- PCXC 13 )

=L - Io. .,(
÷
)

= I - Eon ( 2)
= l - o - 97725

= 0 , 02275

b) PHX ?B) 1¥10 's ) 13nA-- Ex > 133
B A -

→ p ( BIA) =
Pl BAA) Pl X> 13)

put
= PIE

"

= O- 02275



C) 13 is the 99. gtpercentile

13 = Egg. g . G t 12

13 E 3.09 . 8 +12

G = 0 . 3236

d) 13 = 2- gag . or -5 + µ

13 = 3.09 . as +µ

µ = 93 - 1.545

= 11.455



problem 7 100%1×1=0/011×1
Xr N (µ , 82) 0/0111×7
- -④

Y =e**
='¥

-
-

D Find out the CDF of Y i F

2) fylyj = FYI)

Fylb) =P ( Ye Y ) = p(e)
H

=p ( x e login)
dimity otst.an.Y.it
-

tune § . ;÷¥*IlY
-

n yo
Tt, I







Bernoulli distribution

Assumption : the random variable has

two outcomes

Binomial distribution
(x )

Assumptions: I) the random variable is

defined as the total number of Elected

out of a fixed number N Bernoulli

Tetrads( each trial has exactly 2 outcomes)
22) the Bernoulli trials are identical and

independent
→ the probability of

X ~ Biomial ( N , p) success for each
trial



3) Geometric distribution

Assumption l ) : X is defined as the

number of Bernoulli trials till the

first success .

2) The Bernoulli trials are identical

and independent p is the probabih
X ~ Geometric Lp ) : of success for

each trial

4) Poisson distribution

Assumption t) X is defined as the

number of events over ciitniniber

of units of time I length 1 space . . .

4. ÷ .
.



X- poisson ( MT )
to

the average numbers of
events over to unit of
time ( space/ length - r .

T : the total number of units

that the probability problem
is associated with






