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Q.1 An experi i
rim i i
el ;)e theent consists of rolling a die once. Let X be the outcome. Let F be the event {X = 6}
event {X > 4}. We assign the distribution function m(w)=1/6 for w =1, 2 6 Th;
» 2,0, - Thus,

P(F)=1/6. N

. Now s

g suppose that the die is rolled and we are told that the event E has occurred. This
nly tw ; . ) . .
y two possible outcomes: 5 and 6. In the absence of any other information, we would still
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regard th
g ese outcomes to be equally likely, so the probability of F becomes 1/2, making P(F|E)=1/2
;

Q.2 In the Life Table (see Appendix C), one finds that in a population of 100,000 females, 89 83
can e>-<pect to live to age 60, while 57.062% can expect to live to age 80. Given th(;t a \A;olmav:: o
what is the probability that she lives to age 807? This is an example of a conditional probah'\\'t‘S o i
case, the original sample space can be thought of as a set of 100,000 females. The events E‘:.:\n o
the subsets of the sample space consisting of all women who live at least 60 years,‘ar;d ;t \eanst ;()are
years, respectively. We consider E to be the new sample space, and note that F is a subset of £. Thus

the size of E is 89,835, and the size of Fis 57,062. So, the probability in question equals Q
"
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-
»
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57,062/89,835 = .6352. Thus, a woman who is 60 has a 63.52% chance of living to age 20.
Q3. Theorem 4.1 If P(E) > 0 and P(F) > 0, then E and F are independent if and only if P(E n F) =

P(E)P(F).
Q4. Example 4.8 It is often, but not always, intuitively clear when two events are independent. In
Example 4.7, let A be the event “the first tossisa head” and B the event “the two outcomes are the

same.” Then P(B|A) = P(B n A) P(A) = P{HH} P{HH,HT} = 1/41/2=12=P(B).

Q5. X be a continuous rv with pdf f (x) and cdf F(x). Then for any number a, P(X>a) =1 - F(a) and

then prove for any two numbers a and b witha <b, P(a < X < b) = F(b) - F(a).
ft3 packing container. The

Q6 Let X denote the amount of space occupied by an article placed in a 1-
n what is P(X < 0.5) and P(0.25 <X £0.5)?

pdf of Xisf(x)=(90x8 (1-x)0<x<1 0 otherwise The
t every x at which the derivative F 0 (x)

Q7 If X is a continuous rv with pdf f (x) and cdf F(x), then a

exists, FO (x) = f (x). e.g. for the previous example, we know the cdf for Xis Fx)=BERER0x<010x9

~9x 100 <x <1 1x > 1 Then the derivative of F (x) exists on (—e=, =) and we get F 0 (x) = 90x 8 - 90x
—oo < x<0and1<x<ee, whichis just the pdf of X

9 for 0<x < 1and FO (x) =0 for
Q8 Suppose MX(t)=18e-5t+1 Aet+38e7t.Findaformula for E[Xn ]
9(3-t)2.Find a formula for E[Xn ]. 3 Suppose MX(t) = e [3e t-3] . Find V ar[X]. 4

Q9 Suppose MX(t) =
abilities .1,

ch takes on the values 1,2, 3, and 4, with prob

Q10Supppose X is a random variable whi
.2,.3, and .4, respectively. Find a formula for MX(t).

Q11 Suppose P[X=n]=q n-3pforn>3.Finda formula for MX(t).
Q12 Suppose Xisa continuous random variable with density function flx)=%12x2e-X ifx200
nd the moment-generating function MX(t).

otherwise. Fi
n corresponding to

Q13Find the moment generating functio
a)f(x)=1 c,0<x<c.

b)f(x)=2xc2,0<x<c.
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Q14 numb
er lock of a suit
ca
sl gl fose f;z.as 4 wheels, each labelled with ten digits i.e., from 0 to 9. The |
w ur digits with no re i ' iy L
peats. What is the probabilit ¢
e y of a person gettin
B g the

ri
ght sequence to open the suitcase?

TN
N

Q15 4 cards are dr from - e ) f a
a drawn n
om a well — shuffled deck of 52 cards. What is the p(()l ]\)\\i‘y of obtain 3
3 ni 8
)

diamonds and one spade?

Ql A (l—le has fac ac r » T 3 f
6. two . tqt r
aces ec h WI”\ number ‘1 N three faces eac h with numbe 2" and one ace th
- > Wi

number ‘3’ iei
er ‘3’. If die is rolled once, determine

is the probability of not getting a prize if you buy (a) one ticket (b) two tickets (c) 10

tickets.
Q18. Out of 100 students, two sections of 40 and 60 are formed. If you and your friend

are among the 100 students, what is the probability that (a) you both enter the same
o

section?
Q19. Three letters are dictated to three persons and an envelope is addressed to each of them, the
letters are inserted into the envelopes at random so that each envelope contains exactly one :

letter. Find the probability that at least one letter is in its proper envelope.
e 15 Find the probability that when a hand of 7 cards is drawn from a well shuffled deck of ';
*—
-
»
y
)
!

1)P(2) (ii) P(1 or 3) (iii) P(not 3) :_
Q17. In a certain lottery 10,000 tickets are sold and ten equal prizes are awarded. Wh
e ] . at Q

Exampl
52 cards, it contains (i) all Kings (ii) 3 Kings (iii) atleast 3 Kings.

24 opted for both NCC and

of 60 students, 30 opted for NCC, 32 opted for NSS and

Q20. In a class
find the probability that

NSS. If one of these students is selected at random,
(i) The student opted for NCC or NSS.
(ii) (ii) The student has opted neither NCC nor NSS.

ts. If the random variable X is the

s known to produce 10% defective componen
find the probabilities that X

Q21 A worn machine i
d in a run of 3 components,

number of defective components produce

takes the values O to 3.

Q22 A worn machine is known to produce 10% defective components. If the random variable X is the
d in a run of 4 components, find the probabilities that X

number of defective components produce
ty. A technician is wiring 30 circuits,

takes the values O to 4.
own 10% of the switches are faul
| thirty work, (b) at most 2 of the

Q23 In a box of switches itis kn
hat is the probability that (a) al

each of which needs one switch. W
ch trial,

ccurs with probability 15inea

3 successes (iii) 2 failures.
(X) where Xis the number

circuits do not work?

Q24 Using the Binomial model, and assuming that a success 0
find the probability that in 6 trials there are (i) O successes (i)
Q25 A die is thrown repeatedly 36 times in all. Find E(X) and V

of sixes

tyre burst s

a certain track will have a
st three have

in-bike rider travelling along
as a burst tyre (b) at mo

obtained.
g 17 riders: (a) exactly one h

Q26The probability that a mounta
0.05. Find the probability that amon
a burst tyre (c) two or more have burst t
Q27 An examination consists of 10 multi-ch
deduce which one of five suggested answers iscC

fwhich a candidate has 10

yres.
prepared student may be

oice questions, ineach o
orrect. A completely un
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assumed to
guess each a
nswer completely randomly. What is the probability that this student gets 8

or mo i
r re questions correct?
Q28The ili
probability tha i i ;
y t a machine will produce all bolts in a production run within speci- fication i
2Ci- nis

= -ASalllpl f m 1nes 1s 1 late e probabilit \h t | 8 7 or (
0 998 e o P
at| . 8 . aﬂ mnes IS ‘akf‘l at random. Calculat th p babi Y a (a) all ’ (b) or 8, (c
1 s will P oduce all bolts withi specice ion 5. P abili Y chi ‘ )
east 6lllaC|| ne I ice 18} n ) f at The probabilit that a ma ‘\l\e

d - .
o\evelops a fault within the first 3 years of use is 0.003
29 If 40 machi | .
chines are selected at random, calculate the probability that 38 or more will not devel
2 evelop

Q30. i i i

* A computer installation has 10 terminals. Independently, the probability that any one terminal
wi i ; - . : [y i
require attention during a week is 0.1. Find the probabilities that (a) 0, (b), 1 (€)2,(d)3or mor:

terminals will require attention during the next week.

any faults within the first 3 years of use. A
=t
e
p—s

e e coe e s i ST 100 e T b s i

: n 100 samples have been examined is: N

of defecives 0 1 2 34 5 number of samples 47 3416300 Calculate the proportion of defective chi e

in the 500 tested. Assuming that a Binomial distribution holds, use this value to calculate the exp(;: d

frequencies corresponding to the observed frequencies in the table distribution of X. ;

Q32A machine is built to make mass-produced items. Each item made by the machine has a

probability p of being defective. Given the value of p, the items are independent of each other.

Because of the way in which the machines are made, p could take one of several values. Infact p =

X/100 where X has a discrete uniform distribution on the interval [0, 5]. The machine is tested by

counting the number of items made before a defective is produced. Find the conditional probability

distribution of X given that the first defective item is the thirteenth to be made.

Q 33Two students Anil and Ashima appeared in an examination. The probability that Anil will qualify

the examination is 0.05 and that Ashima will qualify the examination is 0.10. The probability that both
fy the examination is 0.02. Find the probability that

will quali
(a) Both Anil and Ashima will not qualify the examination.

(b) Atleast one of them will not qualify the examination
ns 9 discs of which 4 are red, 3 are blue and

s drawn at random from the bag. Calculat
blue, (v) either red or blue.

hen coin tossed 10 times.
o women. What is the probability

Q 34 A bag contai 2 are yellow. The discs are similar in
shape and size. A disci e the probability that it will be (i) red,
(ii) yellow, (iii) blue, (iv) not

Q35 find probability of atmost 4 heads occur w
Q36 A committee of two persons is selected from two men and tw
(b) one man? (c) two men?

that the committee will have (a) no man?
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