CHAPTERI3: PROBABILITY GPLUS EDUCATION
NCERT EXERCISES 13.1

1. Given that E and F are events such that P(E) = 0.6, P(F) = 0.3 and
P(ENF)=0.2, find P(EIF) and P(FIE)

Compute P(AIB), if P(B) = 0.5 and P (AN B)=0.32

If P(A)=0.8, P(B)=0.5 and P(BIA) = 0.4, find
5(/ () P(A

M B) (i) P(AIB) (iii) P(A u B)

4. Evaluate P(A U B), if 2P(A) = P(B)C;-—’ and P(AIB) =

: -aGY”
*5/ If P(A) = — P(B)*—y:%:‘?’and P(A U B) =ﬁ ind

(i) (E @,\B) (i) P(AIB) (iii) P(BIA)
DeTenmnc P(EIF) in Exercises 6 to 9.

6. A coinis tossed

"W

three tlmes where “‘“‘:a

x\
(i) E: head on thirdf toss »  E :heads on frst two tosses
(i) E : at least two heads Ry

S %ﬂt most. two heads
(iii) E : at most two tails & F at le.ast one tail
S
7. Two coins are tossed once, wh'.;;.;m')3
(1) E: tail appears on one coin,

(\B
F\s one coin shows'head
(i) E: no tail appears,

i
F no head apge};\rs

8. A’dieis thrown three times, Al \3(&;%
E : 4 appears on the third toss, o T 6 and 5 appears respectively
(‘3 “ on first two tosses

9. Mother, father and son h}ne,

E : son on one end v
10. A black and a red dlce are rolled.

(a) Find the conditional probability of obtainin
that the black die resulted in a 5.

up at random for a family picture
F: father in middle

g asum greater than 9, given

(b) Find the conditional probability of obtaining the sum 8, given that the red die
resulted in a number less than 4.
1. Afairdieis rolled. Consider events E = {1,3,5 B
¥ Find
(1) P(EIF) and P(FIE) (ii) P(EIG) and P(GIE)
(i) P((E v FIG) and P((E N F)IG)
12.  Assume that each born child is equally likely to be a boy or a girl. If a family has
¥ two children, what is the conditional prob.lblllty that both are girls given that
(i) the youngest is a girl, (ii) at least one is a girl?
13. Aninstructor has a question bank consisting of 300 easy '1jmc / Flll.tit) questions,
"5("- 200 difficult True / False questions, 500 casy multiple choice questions 5md 400
v difficult multiple choice questions. If o question is selected at random from lh.c
question bank, what is the probability that it will be an casy question given that it
is a multiple choice question?
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: : i ifferent. Find
Y14, Given that the two numbers appearing on throwing two d.lCC _ar‘;c’r ’dl e
the probability of the event ‘the sum of numbers on the dice is 4. ) "
Consider the experiment of throwing a die, if a multiple of 3 comes up, throw the

die again and if any other number comes, toss a coin. Find the conqmol?al pr?ibglPlllty
of the event ‘the coin shows a tail’, given that ‘at least one die shows .

In each of the Exercises 16 and 17 choose the correct answer:

—
th

1 .
16, 1If P(A) = 3> P(B) =0, then P(AIB) is

&
(A) 0 @g%\?‘:%) 3
(C) not defined o @‘?‘.‘ (D) 1
17. If A and B.arg evéiits such that P(AIB) P(BIA), then
(é\z&%@%m A%B (B) A=B
(CPANB=0 (D) P(A) = P(B)
5
<C[EXERCISE 132}
. 3 iy NN |
¥ 1. If P(A) =-5- and P (B) =g. E;nd P (A; r‘;?) if A and B are independent events.

B

(V]
.

= e ‘).‘f'-‘;‘,
Two cards are drawn at randor‘ﬁ“and without replacemeng\ from a pack of 52
. . . /A . ©h, ¥
playing cards. Find the probability 1h£a; both the cardsr,ar\fé-,l?l\ilqk.
.. - AW 4

\;_(3. A box of oranges is Inspected by €xamining ll}re\'éf{andofnly selected oranges

drawn without replacement. If al] the three orarigesare

. ;. . . 2 W0 gs -
for sale, otherwise, it is rejected. Find-the probability
. o Vi VA @&

oranges out of which 12 are g)ood‘,-flﬁn‘giﬁ arc bad ones
X 4. A fair coin and an unbia\scg!"’giq’c are tossed. Let A be t

the coin’ and B be '%h/q\\,eVéﬁt ‘3 on the die’.
independent eyents ornot.
A die marked 12, 3 in red and 4, 5, 6 in green is tossed. Let A be the event,
‘the number is even,” and B be the event, ‘the number is red’. Are A and B
independent?

good, the box is approved
that a box containing 15
will be approved for sale.

he event ‘head appears on
Check whether A and B are

n

3 3
6. Let E and F be events with P(E) =§, P(F) = ]

10 and P (E N F) = 5 - Are
E and F independent? :
% 7- Given that the events A and B are such that P(A) = 3 P(A UB) = % and

P(B) =p. Find p if they are (i) mutually exclusive (i1) independent.

8. Let A and B be independent events wi

th P(A) = 0.3 and P(B) = 0.4. Fing
) P(ANB) (i) P(A U B)
Gii) P(AIB) (iv) P(BIA)

l l
9. If Aand B are two events such that P(A) = e P(B) = o and P(A A B) =é'
find P (not A and not B).

1 7 |
10. Events A and B are such that P (A) = 3 P(B) = m and P(not A or not B) = n
* State whether A and B are independent ?
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11. Given two independent events A and B such that P(A) = 0.3, P(B) = 0.6.
)’dt Find
(i) P(A and B) (i) P(A and not B)
Gii) P(A or B) (iv) P(neither A nor B)
12. Adieistossed thrice. Find the probability of getting an odd number at least once.
13. Two balls are drawn at random with replacement from a box containing 10 black
ok and 8 red balls. Find the probability that
(i) both balls are red.
(i) first ball is black and second lS red.
(ii) one of them is black and olhe,rcfsa red.

o S L
14, Probability of so]vn?g(,specgﬂc problem independently by A and B are ) and 3
rcqpcctlvelydfﬁoth try to solve the problem independently. find the probability
lhdt = @\
(\V\(l)j the problem is solved (i) exactly one of them solves the problem.
15.

Onc card is drawn at random from.a well shuffled deck of 52 cards. In which of
the following cases are the events E and, F independent ?
(1) E : ‘the card drawn is a spade .,-_:’.f y
F : ‘the card drawn\:s an’ ace
(ii) E: ‘the card drawn.j IS black’
F : ‘the card drawn is a'King’
(iii) E : ‘the card drawn is a kmg or queen’ o \( (A) 3
19
N -

F : “the card drawn is a queen or _]aCk-’_l

16. Inahostel, 60% of the students read Hi nd: nch paper, 40% read English necws
k¥ paper and 20% read both Hindi: and Eritrhsh news papers. A student is selected

at random. ey \,J/

(a) Find the probabl\llty thal she reads neither Hindi nor English news papers.

(b) If she reddermdl news paper, find the probability that she reads English
news pdper.

(c) If she reads English news paper, find the probability that she reads Hindi
news paper.

Choose the correct answer in Exercises 17 and 18.

17. The probability of obtaining an even prime number on each die, w

hen a pair of
dice isrolled is

| 1 1
(A) 0 (B) 3 © 75 D) 5
Two events A and B will be independent, if

I8

M (A) AandB are mutually exclusive
(B) P(A’B") =[1 — P(A)] [1 — P(B)]
(C) P(A) = P(B)
(D) P(A) + P(B) =

EXERCISE 13.3]

1. Anurn contains 5 red and 5 black balls. A ball is drawn at random, its colour is
noted and is returned to the urn. Moreover, 2 additional balls of the colour drawn
are put in the urn and then a ball is drawn at random. What is the probability
the second ball is red?

WWW.GPLUSEDUCATION.ORG ,MOB-8583042324

that



GPLUS EDUGATACQINy

¥<2. A bag contains 4 red and 4 black balls, another bag contgins 2 red and 6 black
balls. One of the two bags is selected at random and a ball is d.rawn from the bag
which is found to be red. Find the probability that the ball is drawn from the
first bag.

3. Of the students in a college, it is known that 60% reside in hostel and 400% are
day scholars (not residing in hostel). Previous year results report that 30% qf all
students who reside in hostel attain A grade and 20% of day scho]ars_ attain A
grade in their annual examination. At the end of the year, one studept_ is chosen
atrandom from the college and he has an A grade, what is the probability that the

student is a hostlier? 25
i i @iels choi dent either knows the
4. In answering a question on\@mg}tnp’le choice test, a student eithe 1
3P - Ll
answer or guesses. Lef=< Be the probability that he knows the answer and

4
2 >
be the probatﬁlit{yi%th%t he guesses. Assuming that a student who guesses at the

‘3’ S ] . -
arksqg‘gf\wi]l be correct with probability Rk What is the probability that the stu-
o .
dent knows the answer given that.he answered it correctly?
A laboratory blood te(sﬂt:}'s:_99r%"effecii;vickffin;c__lpgecting a certain disease when it is
in fact, present. Hoﬁ?é\?eg,}he test also yie»l_rd’s'z\t’false positive result for 0.5% of
the healthy person tested (i.exif a healthy person is tested, then, with probability
0.005, the test will imply f}e has’the disease). If 0.1 percent of the population
actually has the disease, what.

is_thesprobability that a person has the disease
given that his test result is positive b'§ g\
p ¢ o B

6. There are three coins. One is a lwbl"‘_headed coigy{(h?a(jﬁjg’vhead on both faces),
another is a biased coin that comes up headsT75% of the time and third is an
unbiased coin. One of the three coins,is’f‘cﬁo/seﬁ“'ét random and tossed, it shows
heads, what is the probability thaﬂt"-\if?) él,s)tffé two headed coin ?

< 7- Aninsurance companyﬂ i8§}[r?d‘(2000/scooler drivers, 4000 car drivers and 6000
truck drivers. The/p{ bability’of an accidents are 0.01, 0.03 and 0.15re
One of the insuréd/persons meets with an acciden
he is a scooteridriver?

n

spectively.
t. What is the probability that

8. Afactory has two machines A and B. Past record s
60% of the items of output and machine B produ
2% of the items produced by machine A and 1%
defective. All the items are put into one stockpile
random from this and is found to be defective. W
produced by machine B?

9. Two groups are competing
corporation. The probabilitie
0.6 and 0.4 respectively. F
introducing a new product i
second group wins. Find th
the second group.

hows that machine A produced
ced 40% of the items, Further,
produced by machine B were
and then one item is chosen at
hat is the pProbability that it was

for the position on the Board of directors
$ that the first and the second groups will wi
urther, if the first group wins, the probabili
s 0.7 and the corresponding probability is 0.3
€ probability that the new Product introduced w

of a
n are
ty of
if the
as by

7;3{4 10. Suppose a girl throws a die. If she gets a 5 or 6, she tosses
notes the number of heads. If she gets 1, 2, 3 or 4, she (
notes whether a head or tail is obtained. If she obt
is the probability that she threw 1, 2, 3 or 4 with 11

a coin three times and
OSSes a coin once and

ained exactly one head, what
1e die?
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Choose the correct answer in each of the following:

16.

17.

Ol

)

h

The mean of the numbers obtained on throwing a die having written 1 on three

faces, 2 on two faces and 5 on one face is

Aa) 1 (B) 2 () 5 (D)

Suppose that two cards are drawn at random from a deck of cards. Let X be the

number of aces obtained. Then the value of E(X) is

37 5 1 2
(A) 557 (B) i3 AP Cﬁ( s (D) 33
G5
2 EXERCISE 13.5
S

A die is- thrgwn 6 times. If ‘getting an odd number’ is a success, what is the
pr bggiﬁty of

3:) 5 successes? ‘,,, (u) at least 5 successes?

(iii) at most 5 successes" Ty Rnﬁ

o

A pair of dice is thrown 4 hmes Ifgettmo a doublet is considered a success, find
the probability of two succeﬁ}sses

There are 5% defective items:in a large/’bulk of items. What is the probability
that a sample of 10 items will 1nc1ude not more than one deféctlve item?

s
Five cards are drawn successively w1th replacement fro;\\ 'a well-shuffled deck

of 52 cards. What is the probability’ that A

|
(1) all the five cards are spades? _ \)UU

(i) only 3 cards are spadeb” f’;;.\\)'

(ili) none is a qudc')(\r\a L2

The probdblllty thdt';\bulb produced by a factory will fuse after 150 days of use
is 0.05. Find the probablhty that out of 5 such bulbs

(i) none
(ii) not more than one
(iii) more than one
(iv) at least one
will fuse after 150 days of use.
A bag consists of 10 balls each marked with one of the digits O to 9. If four balls

are drawn successively with replacement from the bag, what is the probability
that none is marked with the digit 0?

In an examination, 20 questions of true-false type are asked. Suppose a student
tosses a fair coin to determine his answer to each question. If the coin falls
heads, he answers 'true’; if it falls tails, he answers 'false’. Find the probability
that he answers at least 12 questions correctly.

Suppose X has a binomial distribution B (6, ]E) . Show that X = 3 is the most
likely outcome.
(Hint : P(X = 3) is the maximum among all P(x).x,=0,1,2,3,4,5,6)
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On a muitiple choice examination with three possible answers for each of the

five questions, what is the probability that a candidate would get four or more
correct answers just by guessing ?

A person buys a lottery ticket in 50 lotteries, in each of which his chance of

winning a prize is _(1)6 What is the probability that he will win a prize
1

() at least once (b) exactly once (c) at least twice?

Find the probability of getting 5 exactly twice in 7 throws of a die.

Find the probability of throwing(at. ﬁ\ﬁgg?‘& sixes in 6 throws of a single die.

; => . .
Itis known that 10% of cen@%ﬁlcles manufactured are defective. What is the
probability that in a-&raﬁao‘fﬁ)sample of 12 such articles, 9 are defective?
- a2l
In each of thcffollg“\ﬁing, choose the correct answer:

In a Poii gﬁtﬁining 100 bulbs, 10 are defective. The probability that out of a
%&ﬁl% of 5 bulbs, none is defective is
e
¢ )“‘:\ 1 ( )~’ 10 : 10
iy, AR

R, |t
- P = 1
The probability that a student is not ‘z&swimmer is 5 Then the probability that
. . *—"1,::’—

! H
out of five students, four are swimmers is

Al
4 £3 47 %@\) |
s 411 - 401 B
VA

1(4Y \/?“3/
© 53] 148 *©

(D) None of these
(;\r‘!‘flf.?c‘h?mcnns Exercise on Chapter 13
| -
A and B are two events such that P (A) # 0. Find P(BIA), if
(i) A is asubsetof B (i) AnB=¢
A couple has two children,

(1) Find the probability that both children are males, if it is known that at least
one of the children is male.

(i) Find the probability that both children are females, if it is known that the
elder child is a female.

Suppose that 5% of men and 0.25% of women have grey hair. A grey haired

person is selected at random. What is the probability of this person being male?

Assume that there are equal number of males and females.

Suppose that 90% of people are right-handed. What is the probability that
at most 6 of a random sample of 10 people are right-handed?

An urn contains 25 balls of which 10 balls bear a mark "X’ and the remaining 15
bear a mark "Y". A ball is drawn at random from the urn, its mark is noted down
and it is replaced. If 6 balls are drawn in this way, find the probability that

(1) all will bear 'X"' mark.

(ii) not more than 2 will bear "Y' mark.
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(iii) at least one ball will bear "Y' mark.
(iv) the number of balls with X' mark and "Y' mark will be equal.

6

¥

In a hurdle race, a player has to cross 10 hurdles. The probability that he will

clear each hurdle is e What is the probability that he will knock down fewer

6"
than 2 hurdles?

A die is thrown again and again until thréesixes are obtained. Find the probabil-
ity of obtaining the third six m thh slxtﬁ’throw of the die.

If a leap year is sclccted @dndom what is the chance that it will contain 53
tuesdays? (‘

An expenm\gm\\swceeds twice as often as it fails. Find the probability that in the
next\sm tnals there will be atleast 4 successes.

How many times must a man toss‘a, falr coin so that the probability of having
at least one head is more; than 00%7 oy,

”“‘»
In a game, a man wins a’ Tupee for'asxx and Ioses a rupee for any other number
when a fair die is thrown. Thc man dec1ded to throw a die thrice but to quit as
and when he gets a six. Fmd the expectcd value of the amount he wins / loses.

-..s.‘ ot
R

Suppose we have four boxes A,B,C and D containing coloureﬁ marbles as given

below: o~ Walyl

Box

Marble’ colour ¢

s |

Red

White( » !

Lo
" Black

A

ﬂJk

() \\/

._,/

3

B

a6l 9

o

2

2

S€)

\\,;‘

1

(151 A

0

6

4

One of the boxes has been selected at random and a single marble is drawn from
it. If the marble is red, what is the probability that it was drawn from box A?, box B?,
box C?
13. Assume that the chances of a patient having a heart attack is 40%. It is also
assumed that a meditation and yoga course reduce the risk of heart attack by
30% and prescription of certain drug reduces its chances by 25%. At a time a
patient can choose any one of the two options with equal probabilities. Itis given
that after going through one of the two options the patient selected at random
suffers a heart attack. Find the probability that the patient followed a course of
meditation and yoga?
If each element of a second order determinant is either zero or one, what is the
probability that the valuc of the determinant is positive? (Assume that the indi-
vidual entries of the determinant are chosen independently, each value being

14.

|
assumed with probability 3 ).
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f'if, 15. An electronic assembly consists of two subsystems, say, A and B. From previ-
ﬂ —
ous testing procedures, the following probabilities are assumed to be known:

P(A fails) = 0.2
P(B fails alone) = 0.15
P(A and B fail) = 0.15
Evaluate the following probabilities
(1) P(A failsIB has failed) (i) P(A fails alone)

16. BagIcontains 3 red and 4 black | ballsgﬁd Bag II contains 4 red and 5 black balls.
One ball is transferred fromBAgTto Bag I and then a ball is drawn from Bag II.
The ball so drawn Az‘f(;nél to be red in colour. Find the probability that the
transferred ball\xv,blac

Choose the q\gr;eet answer in each of the following:
17. If2A"and B are two events such that P(A) # 0 and P(B | A) = 1, then

(A) AcCB (B),,B c’Aﬂd\h‘:‘(C) B =0 (D) A=0
i
j( 18. If P(AIB) > P(A), then whlch of the followmg is correct :
(A) P(BIA) < P(B) | \\‘}‘*' (B) P(A N B) < P(A) . P(B)

(C) P(BIA) > P(B) Miff" (D) P(BIA) = P(B)

19. If A and B are any two events suchthat P(A) + P(B\)f—\(P'{?u and B) = P(A), then
(A) P(BIA) =1 LA (B) P(Aig)\-—l
(C) P(BIA) =0 @D) P(AIB)

g\)
Y
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