Worksheet Solutions
Math 262 « 20 September 2023

1. A red die and a blue die are rolled. Let A be the event that the red die rolls 2, let B be the event
that the sum of the rolls is 5, and let C be the event that the sum of the rolls is 7. Are A and B

independent events? How about A and C?

First, P(AY=% ad PAIB)= = -
W== (A1B) PR) 4 Ty
Since P(A> = P<A ( B>/ events A ad B ore deeen dent.
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Second, P(A]C)= o T e T

Since P(ABZ P(A‘CB, evenbs A ad C ore ir\o(efef\den‘]'.

2. A sequence of n independent trials are to be performed. Each trial results in a success with
probability p and a failure with probability 1 — p. What is the probability that...

(a) ...all trials result in successes?
et A: be the event that  +rial i results  in
n
By indépéf\déf\ce/ P(P\\(\AZ(\"'(\AA> = P(A‘\P(P\,_B f(A,\) :u: }O

n Fac"'brs

ucce ss,

(b) ...at least one trials results in a success?
n
Pro\ombif{#y of o successes: ?(A:n N, A A,ﬁ} = (1—703
Pro\w)o;l;#/v s ot Jeast one saccess: j_—P(A'\n---r\A'O: 1- (l"o)n

(c) ...exactly k trials result in successes?

A Ar\y IOM+ icular Sequence sT L cuccesses and Nk failures
\')\
0? )A'.'\i occurs  with Pra‘oab)H/ 70" (lzp)n-l_ There  are <Q) sach  sequences.
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(J\«'-eﬂ( Tku\s, P (ﬁ%aL‘Hy k Sv«cce.sseSB = (r\:) ?ﬂk (:L’ F\y\ k.
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3. Consider an urn containing four balls, numbered 110, 101, 011, and 000. One ball is drawn at
random. For k = 1,2,3, let Ay be the event that the k' digit is a 1 on the ball that is drawn.

(a) Are the events A4;, A,, and A3 pairwise independent? Why or why not?
| .
\(eg', P(A‘): 5 For any 1€ %1/ Z, 3§
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(b) Are the events A4;, 4, and A3 mutually independent? Why or why not?

Not P(An A AY) = O # PA)P(A) P(AS)

4. If A and B are independent events with positive probability, show that they cannot be mutually
exclusive.

Given: P(A3>O, P<B>>O/ and P(Af\ 83’?@3}0(3)-

Thus P(Ar\ B\>O, so te everts can occur  simultancously,

Medf\""g '\’hey are 1\,0+ r"lufh}\a”y eXC IU&S‘I\I{.

5. Create an example of three events 4, B, C such that P(AN B N C) = P(A)P(B)P(C) but the events
are not mutually independent.

T\Ms I's +r;gky(. Tr]al'and—ﬁrror is a @me, O«P‘M‘Dac\f\.

P(R)=P(E)=P(() = +
P(ansac) = & = P(R)P(B)P(Q)

Hece 15 one €xam]o\ef

HQU(’.\IQFI
P(ANR) = o= # PAP(8)

(0!\(} s‘uw'larl/ for ANC  aad 3!\(,>

A)B/ ond C are not pairuise ir\o‘ependeﬁ‘, and Thus  not Mu'}'u«a“/v ]nofe.faeno\el\f.
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