Midterm 1
Math 170A, 2017 Winter.

You have 50 minutes.

All of the policies and guidelines on the class webpages are in effect on this exam.

N\

® You have 50 minutes to complete the exam, starting at the beginning of class.

e If you use a theorem or proposition from class or the book you must indicate this and

explain why the theorem may be applied. It is okay to just say, “by some theorem /proposition
from class.”

¢ Organize your work, in a reasonably neat and coherent way, in the space provided. Work
scattered all over the page without a clear ordering will receive very little credit.

¢ Mysterious or unsupported answers will receive no credit. A correct answer, unsup-
ported by calculations, explanation, or algebraic work will receive no credit; an incorrect answer

supported by substantially correct calculations and explanations will however still receive partial
credit.
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“By signing here, I certify that I have completed this examination while refraining from cheating and
adhered to the UCLA Community Standard.”

Signature: %‘«MM
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1. (15 points) Two boxes each contains seven balls. In each box we label the seven balls with the
numbers 1, 2, 3, 4, 5, 6 and 7. Draw one ball randomly out of each box.

(a) Find the probability that the two balls are labelled with different numbers.
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(b) Given that the balls are labelled with different numbers, find the conditional probability that
the numbers on the balls result in a sum of 4 or less.
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(c) Given that the balls resulzm a sum of 1; or less, find the conditional probability that the
balls were labelled with the same number.
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2. (15 points) You roll a fair four-sided die. If the result is 1 or 2, you roll another fair six-sided die
once and stop. If the result is neither, you just stop rolling. Given that the sum total (??f your
rolls is at least 4, what is the conditional probability that the result of the-first roll was 1!
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3. (10 points) Assume that A1, Ay, A3, A4 are independent. Are the events A N Az and Ax U Ay
iIndependent? If it is true, provide a proof. Otherwise give a counter example.

Need t show X
P((Af(\ Az,)ﬂ (AzUAqﬂ) = |° (A;C(\A’D ) ‘P(AQUA47

LS = P (AT A 0A2) U (48 nALY)

A = PUACRAAD +P (afans 0re) — P (ASna. aas 1Ag) 6‘)

Pol Loag, By tital psl Hawn, lP(Ag) # (PCB\,\AHW(AI) + 1P (A3 | ﬁ.()(l- (¥ (A )
= WBIP) + PIAY A 1-IPAD,

| ‘ 7 AcAs o
/ mdgdt. A x Exther WA D=1 _ or
/ P A2 A - fP(Aa) -
DF R)=1, then  DeATAY « 000 20 - oo nos 5o
‘ ~ WA Z [P(A Su A
However, A2 c ASuAy < PO <A 2

/ A NA3d = PALDA)

| S P UACOA) = (PCA3) PRC) s
§ s s AS aod Az ove WYMOLM

Ly
Let Pu s Wthady—m A ks A + P (420 Asan <)
LAY WU\V‘) oo PUNRnAY = A P(AR) — PUADP(AY)  pcry,y,
9»»1“41}// U’7(4,Cn,4>/14) = /P{A’:)P(AY] "/7(4,)(7(,4;)“/“()‘ |
P (ACAAaAs0Ae) = 1P (A (T (k) PO @) <~ g o)

2 e i

N ALY —="TF

v (%) = PBRRl a P le=tPypy + D Pytypy P PyPy,

;. bA(00) = RS (] % g



4. (15 points) An ordinary 52-card deck is randomly divided into 4 groups of 13. If the groups are

numbered as 1, 2, 3, and 4, then what is the probability that the division is_done and the ace

Of heart ls In group 1, the ace of spade in group 2, the ace of club in group 3, and the ace of
diamond in group 4 respectively? ~ |
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(a) Find P(A; N A,).
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(b) Find P(A4; U 4y).
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(b) Find P(U?_, A;).

. (15 points) Suppose A,, A, ..., A, are independent events with P(A4;) = p for every 7, 1 =



For Problem 6 and Problem 7, you can choose one and only one to work out. If you show work
on both, we will have to grade only Problem 6 by default.

6. (15 points) You roll a fair four-sided ‘M’ e result of the roll is 1 or 2, you roll once
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your rolls’is at least 4, what is the conditional probability that the result of the first roll was 17
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T. (15 poz.n?s) A gambler makes a sequence of independent bets. In each bet he wins one dollar with
probability 1/3, and loses one dollar with probabilit

and plays untill he either accumulates 100 dollars or_has no mone left.

that the gambler will end up with, 100 dollars?-

y.2/3. Initially, the gambler has 60 dollars,
What is the probability




