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Question 1. A card is drawn at random from a pack. Event A is ‘the card is an ace’, event B is
‘the card is a spade’, event C is ‘the card is either an ace, or a king, or a queen, or a jack, or a 10°.
Compute the probability that the card has (i) one of these properties, (ii) all of these properties.
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Question 2. A biased die has probabilities p, 2p, 3p, 4p, 5p, 6p of throwing 1, 2, 3, 4, 5, 6
respectively. Find p. What is the probability of throwing an even number?
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Question 3. Consider drawing 2 balls out of a bag of 5 balls: 1 red, 2 green, 2 blue. What is the
probability of the second ball drawn from the bag being blue given that the first ball was blue if (i)
the first ball is replaced, (ii) the first ball is not replaced?
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Question 4. Two cards are drawn from a deck of cards. What is the probability of drawing two
queens, given that the first card is not replaced?
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Question 5. A screening test is 99% effective in detecting a certain disease when a person has the
disease. The test yields a ‘false positive’ for 1% of healthy persons tested. Suppose 0.1% of the
population has the disease. (i) What is the probability that a person whose test is positive has the

disease? (ii) What is the probability that a person whose test is negative actually has the disease after
all?
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Question 6. What is the probability that in a room of r people at least two have the same birthday?
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Question 7. Out of 10 physics professors and 12 chemistry professors, a committee of 5 people

must be chosen in which each subject has at least 2 representatives. In how many ways can this be
done?
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Question 8. What is the probability of throwing exactly 3 heads out of 6 tosses of a fair coin? How
about at least one head?
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Question 9. A bag contains 6 blue balls and 4 red balls. Three balls are drawn from the bag

without replacement. Let X be the number of these three balls that are red. Find the density function
f(x) = P(X =x).
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Question 10. Find the mean and variance of the Exponential distribution, which has density

= {xe-’“ if x>0

0 otherwise.

What is the probability that X takes a value in excess of two standard deviations from the mean?
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Question 11. Players A and B roll a six-sided die in turn. If a player rolls 1 or 2 that player wins
and the game ends; if a player rolls 3 the other player wins and the game ends; otherwise the turn
passes to the other player. A has the first roll. What is the probability (i) that B gets a first throw and

wins on it? (ii) that A wins before A’s second throw? (iii) that A wins, if the game is played until
there is a winner?
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Question 12. Players A and B take turns to toss a coin, stopping as soon as B has 6 heads. How
many ways could A end up with one head? two heads?

The ‘IWS"\‘N‘ v W W(,L{-Pu’l — thavx owr I‘m/ﬁ\v\f"w& Mmy \N"\/yj ((Ovu\h\ly N/ e w(j) .

Bt we can still  epumured hew ! 1 oxe re]u(wr e;(rr:SS/\oV\ 7”“'

Exercises Page 3



The 7wsé/‘m AgesiAt ;‘ywbu fd fir;(s 'y asurme A

T A R gt [ heock”

ot Mo (4 &) M5 6 (ata)e He
-—
56-»«;
He £ % H
or (4 t)* €, Hg (tatg)* Hp ((—,a}: 35 A (4 ta) * He
4 fiwe
o »
Theye ore ol g(abaVﬁtde\ﬂ on  Hae y7wmu°v- @ :

Ha tf; ot Hg Hp t‘z P ’:BJ fAa Hg
§ eimes § éinmy Simes

but  with "pwvfly" toals  and “rf_Pgtih‘w\“ tomls f,‘(lul VNN ofph?n‘m_

The vole 15 - Foofe hesd wquanc storh Ha, insnt (kg bg)® inpront
Ha (€n bg)* by in fronk
;" e head KT“MAL‘ l"“’) Hh H’S- n vt ("5 tA)* ;mkéwuh
He fla (bp g Y& = BEVET
et (¥ b bt
Ha Ha (tg E)*EB 0 befvern
e A h gt 2 heads :
R &l
the [heacl S(7WV\(,Q must  be (fm Ha S H Fn vy o) Ahein 8

omd  Fheve o (Z) o chores

Question 13. Find the value of p € [0, 1] that maximizes p®(1 — p)”, where a and b are both posi-
tive. [Hint: take logarithms first.]
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