
MA-1330/681 Solutioutothepracticeprobeems
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3
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2) = 2192¥21 = 7,560

Problems 1 and Zare
2. a) 360 = 62¥ repeated my similar to HWI

,

and exercises in

g- ! ←
treat UE as combo letter Lectures 1 and2

µ µ ,
,
, ,- mmmm

, ,m* , }
c) 13%0--13 '

3. a) É• I 7.889 .

10-31

b) 12

c) ✗ = number of heads ~ Binomial (100 , E)

PIX -50) - C:) Iso . {so = 3T¥
.

⇒• ⇐ 0.0796
= -7.96%

d) ✗ = number of heads ~ Binomial Cu . E) i n≥2

pu:=P(a- 2) = (E) ¥ In-
= ?÷⇒T - In __n{!¥ˢ

Pz = ¥ / 13--3-8 . P4= § , B- =% . PG = , B- -1¥ . _ _

Note pn is maximal for a=3 and 9=4
,
since

pnc pn+a⇔ %f < M÷z ⇔ 2k - 1) <n+t⇔n<3

Pu > Pinta⇔ n¥n > ⇔ 21mi) >um⇔ n>3



So choose either n =3 or n=4
,
since

Ps - Pa - § > pn for all M -1-3.4 .

←
Similar to HWG #1 end exercises in Lecture 11 (e.g. Video3)

4. ✗ ~ Binomial (p.to) .

PIX ≥ 7) =P /Xt) + PIX .- 8) + PIX .- 9) + Plato)

=/7) p%-pit / G) p% -pit /% )p%_m+µYn
"

= 120ft ftp.P-45pk-p/2+10p9f1-p)tpt ?

5. 11-9-45 ← Similar to exercises
in Lecture 9

Pk=xi) 44 42 44

a) PIX>3) =P#4) + PCX-5) = % +44--3/4 = 75%

b) PIX> 3 / xx) --P(✗→p;>÷=P¥¥n1=1•%
b/c ×>2⇔X>3

,
as

✗ only assumes values 41.4.5} .

Plx>3)c) P( xszlx>3) = P⇔pᵈ⇒ = _pµ→j1=1•%

d) EH)= 41.1+12.4+4--5=7-2--3.5

e) Elk) --14.12+12.42+41--52=221--14.5



f) Vorlx)= EH - EH)2= 2£ - (7-2)%41=2.25

g) Efx ) _- f. r+{ Fitters = 14+1 + = 52¥
← Similar to exercises in Lecture 4 end HWZ # 1

6. By inclusion - exclusion :

PIAUBUC)=P(A) 1- P (B) + PIC) - PIAB) - PLAN - NBC)
+ PCABC)

=P /A) + PIB) + PIG - MA)PlB)- PIA)Pk) - PIB)P(c) + PLAINB) PK) .

?⃝¥3
.

}
⇒ p(AUBU c) = 0.685=68 -5%

P(c) = 0.25

←
Same problem as HW4 ¥3

.

7 .

E = 4 out of 10 plants grew

H= former used
the non- expired fertilizer

% grow w/

PIH)=P(H4=tz ,
PCEIH) = (F) (F)

•
← non - expired

fertilizer

PCEIH') = (4) (3)
" (3)

•

← % grow w/
expired fertilizer

HH /E) =N-th
REM) PIH) + PIE /my ping

=

"

{
" I (7×3)%576 + ⑦

"
(5)

6

= 1+¥|¥;=É÷=÷=É=ao%



←
Similar to HW5*2 .

8
.

✗ = Fine received each time commuter speeds

P(✗ = 07=0.1 ← not caught
P / ✗ = Loo) = 0.9 ← caught

EIX) = 0.9.200 + 0-1-0 = 180
.
⇒ E(5×7=5 - 180=900

←
Same problem as HWF#1 and similar to exercises in Lecture 12. Video3.

9 . ✗ = # packages arriving
at distribution center 65packages/Domin

✓ = 6.5 packages/min

✗~ Poisson (7)
,

A=E(X)= r.

t
=

E. 2=13

↑ time time intervalrate
of 2min

PIX = 4) = e-
"

a
"

-41
= É↳ᵗ=~ 0.00269--0.27 %

24

✓
Similar to exercises in Lecture 15

10
. ✗ = lifetime of solar panel

✗~ Exponential (7) EM = ¥ - zoo ⇒ A = too

PIX ≥ too) = e- E- = e-
"2
= II.← call this p .

P( At least I of 3 panels) = (g) pls -pit (2) p2 ( 1-p)
+(3) p3

lasts ≥ too months

= 3 p (1-pit 3841
-

p) + p3

= 3pA - p) + p3

= I- ( a- p)?

P - free I 1- µ _1 E- 0.939 = 93.9%



← Similar to HWZ#2,3

11 . XY nuuifllei])

PIXK# = sneak)=1 - [ E- dx -1-1=311.1--1- ¥ -- 1¥

i' ^

¥.
f- ¥

I 4

←
Same as Lecture A-5

.
Videos, similar

also to HW8#2 .

12 - 714=3+2 ⇒ Flt) = 2- e- S°ᵗˢ"ᵈˢ= g- e- -13
⇒ flt) = F' It)=3t? e-

"
⇒ fix) -3×25×3

13
.
%=ttl Same as HW11*2 and

exercises in Lecture 21

Y = A- numbers

-2 = A- shrewd characters

indep

a) P(×≥8 ,
Y ≥ 3

,

2-≥3) EPIX≥8) . Ply≥3) . Plz≥ 3)

§E . E¥ . E¥
Markov

= ¥ _ 2¥§ = §

b) P( 3 ≤ ✗ ≤9) =P (1×-61--3)
= 1- P( 1×-61>-3)

≥ 1- ¥2 = &↑

Chebyshev



←
Similar to Video 2 in Lecture 22 and HW12*2

14 . ✗ i = return from ith trade← iid w/ µ-2 , 0=0.5

P @90 ≤ ✗at - - - + Xaoo)=P(⇒ ≤ Xiao)
=P/É -2≤ Isao -1)
=P (÷%•≤¥÷)

A-boo
,

a µ -70=0-5? P(- 2 ≤ %É÷)
CLT
2
≈ Pfa ≤ Z)i%É¥_⇔=o

""

=☒ᵗ!ÉÉ#☒ ↑
Table

g.g.
←

Similar to video 3 in Lecture 22

Xi = result of its measurement Lik patient) ← iid w/µ=5
and 8=3

.

Went n large enough so that

Pltxn -51 ≤ 0.5) ≥K .

doo 2$(a) -1

But

PIIXT -51 ≤ 0.5) =P /-0.5 ≤ I-5 ≤ 0.5) at ÉÉ!
=Pf°n≤E ≤ ◦)ÉpfE≤z≤ E)

= 2. ☒ ( %-) -1



So
,
want:

92

☒
≤2E(%-) -1 ⇔ ☒ (%-) ≥ 19223=351--0.96

By Table , ☒(1.7-5)--0.9599 ,
so % ≥ 1.75

,

i.e
.

N ≥ 36 . 1.752=110.25
,
so n≥ 111 .

Need at least 111 patients .


