Wed, Mar 5, 2014 MATH 340, Midterm 1 Prof. V. Panferov
Name: (print) WWO"

This test includes 8 questions (total of 48 points), on 8 pages. The perfect score is 42; one

question counts as a bonus. The duration of the test is 1 hour 15 minutes.

Your scores: (do not enter answers here)

1 2 3 4 5 6 7 8 total

Important: The test is closed books/notes. A basic scientific calculator is allowed; no
graphing calculators or other electronic devices. Give complete solutions to problems: no
credit will be given for just the correct answers.

1. (6 points) A child has 12 blocks, of which 6 are black, 4 are red, 1 is white and 1 is blue.
If the child puts the blocks in a line, how many arrangements are possible?

Y ARz SARATA A AN 19 | &mea,lww{' t

N (2 -

;} every block 5, gives
/3 uzwiiuk Lobek .

UL g o omge Aot
;7 coloxy wn  ebeln

Noglgl = 12

{2l _
N= g0 A7, 720

{,

!
(Ve



Page 2

2. (6 points) (a) List the three axioms of probability, in the case of a sample space with
finitely many outcomes.

= / V&'u/t U .
1 0< P(l:)é { ]£ E ir auy < . srqu>
2. P(§> =

sive
5. IF E1 .. En oA miu(”ua/ééf exe/u Ig)

P(gu.-- U £, ) = P(E)+---+ P(E,)

4+ ) U Sa e €
(tu foot, (5 UE ) - P(E) P(; gi#%m )L€>

P(AUB) = P(A) + P(B) — P(AB).

B BA U BAQ M-ivuaﬂ(j exelugion
AU R= A U BAC

—, I <1 w&a exalugive

P(3) = P (BA)- P (8A°)
PAUB) = P (A) T P (eA%)

(b) Prove, based on these axioms, that for any events 4, B
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3. (6 points) Assume that A and B are two events with positive probabilities.

(a) Prove that if P(A|B) > P(A) then P(B|A) > P(B).
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(b) If P(A°) # 0 and P(B|A) = P(B|A°®) prove that the events A and B are independent.

P(R) = P(BA)+ P(EA°)
- p(ela)P@) P (5(4) PC)
_ p(g)a) P(A) + P(B 4) (1-P )

= p(lA)
=> B)A Ot t\.‘c’efev\c/éw"('-

Continued. ..



Page 4

4. (6 points) Consider the grid of points shown in the figure. Suppose that, starting at the
top right corner, you.can go one step down or one step left at each move, until you reach

A

the bottom left corner.

9

r\g
T
C @
(a) How many different paths are there that go through the point marked by the white
circle?
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(b) If a path through the grid is chosen at random, what is the probability tHat it will
pass through the marked point?
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5. (6 points) A fair die is rolled twice. Consider the events

_ A ={“sum of the dice is 7"}
B = {“first die lands on 4"}
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C = {“at least one die lands on 3”}.

Which of these events are independent?
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6. (6 points) One urn contains 2 white and 4 black balls, while another urn contains 3
white balls and 3 black balls. A ball is chosen at random from the first urn and put into
~ the second one. A ball is then randomly selected from the second urn.

(a) What is the probability that the ball selected from the second urn is white?
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(b) What is the conditional probability that the transferred ball was white given that a
white ball was selected from the second urn? L[ 9
'

P(Wz ! }j/ ”’ S 76
i IWZ‘) ) p (WQ) 75

Continued. ..



Page 7

7. (6 points) If it is assumed that all (552) poker hands are equally likely, what is the proba-
bility of being dealt a three of a kind? (This occurs when the cards have denominations
a, a, a, b, c where a, b and c are distinct.)
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8. (6 points) An urn contains w white balls, b black balls, and r ted balls. Find the
probability of a white ball being drawn before a black ball, if

(a) Each ball is replaced after being drawn
(b) No balls are replaced.
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The end.
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