Probability
Exercise 25(A)

Question 1.

A coin is tossed once. Find the probability of:

(i) getting a tail

(if) not getting a tall

Solution:

Sample Space = [H. T}

nis)=2

(i) A= Event of getting a tail = [T}

nia)=1

Therefore, the probability of getting a tail = w = E
nis) 2

[ii) Mot getting 2 tail means getting a heads.

Event of getting a heads = [H}

nia) =1
nfa) 1

Therefore, the probability of getting a tail = =

nis) 2

Question 2.

A bag contains 3 white, 5 black and 2 red balls, all of the same shape and size. A ball is
drawn from the bag without looking into it, find the probability that the ball drawn is:

(i) a black ball.

(i) a red ball.

(i) a white ball.

(iv) not a red ball.

(v) not a black ball.



Solution:

Total numberofballs=3+5+2=10
Total number of events = Pin) = 10
(i} There are 5 black balls
Favourable number of events = P{A) =5

. B PlA B 5 B l
Hence, P(getting a black ball) P 10 32
[ii) There are 2 red balls
Favourable number of events = P(A) =2

. B P& _ =2 _ l
Hence, P(getting a red ball) F{r‘l) R
(iii) There are 3 white balls
Favourable number of events = P{A) =3

Hence, Pigetting a white ball) = % = %

(iv) There are 3 + 5 = 8 balls which are not red
Favourable number of events = P(A) =8

Hence, P(not getting a red ball) = % = 1—8[:] = g
(W) There are 3+ 2 = 5 balls which are not black
Favourable number of events = P(A) =5

Hence, P{not getting a black ball) = % = 1—5[] = %

Question 3.

In a single throw of a die, find the probability of getting a number:
(i) greater than 4.

(ii) less than or equal to 4.

(iii) not greater than 4.

Solution:

Samplespace={1,2, 3,4, 5, 8]
nis)=4&
(i) E = event of getting a number greater than 4 ={5, &}
n(E)j=2
Probability of a number greater than 4 = @ = % = l

nis) & 3
(ii) E=event of getting a number less than or equal to 4={1, 2, 3, 4]
niE)=4
Probability of 2 number less than or equal to 4 = @ = il = g

nis) & 3

(iii} E=event of getting a number not greater than 4={1, 2, 3, 4}
niE)=4

Probability of a number not greater than4 = @ = it = %

nisl &



Question 4.
In a single throw of a die, find the probability that the number:
(i) will be an even number.
(if) will not be an even number.
(iii) will be an odd number.
Solution:

Samplespace={1,2,3, 4,5, &]

nis) =6

(i) E = event of getting an even number={2, 4, 6}
niE)=3

Probability of a getting an even number = @ = E
nis) 6

5}

(ii) E = event of not getting an even number = {1, 3,

niE} =3
Probability of a not getting an even number = @ = g = —1

nis) 2
(iii) E = event of getting an odd number = {1, 3, 5]
n{E)=3
(E)

e . M 3
Probability of a getting an odd number= —= = g =

nis)

1

1
2

Question 5.

From a well shuffled deck of 52 cards, one card is drawn. Find the probability that the
card drawn will:

(i) be a black card.

(i) not be a red card.

(i) be ared card.

(iv) be a face card.

(v) be a face card of red colour.

Solution:

Total number of cards = 52

Total number of outcomes = P(s) = 52

There are 13 cards of each type. The cards of heart and diamond are red in colour.
Spade and diamond are black. So, there are 26 red cards and 26 black cards.

() Number of black cards in a deck = 26

P(E) = favourable outcomes for the event of drawing a black card = 26



Probability of drawing a black card = @ = % = l
Fz) 52 2
(i) Mumber of red cards in a deck = 26
Therefore, number of non-red cards = 52 -26 = 24
P(E) = favourable outcomes for the event of not drawing ared card = 26

by of not drawd _PE)_26_1
Probability of not drawing a red card iz}~ 52 3
[iii) Mumber of red cards ina deck = 26
P(E) = favourable cutcomes for the event of drawing a red card = 26
bility of drawing a red card = ) _ 26 _ 1
Probability of drawing a red car F{S) =53
(iv) There are 52 cards in a deck of cards, and 12 of these cards are face cards (4
kings, 4 queens, and 4 jacks).
P(E) =12
Sbility of drawing 2 face card = Ded _ 12 3
Probability of drawing a face card Fs) 52 13
(W) There are 26 red cards in a deck, and & of these cards are face cards (2 kings, 2 gueens, and 2 jacks).
P(E)=6
ability of drawing a red f3 _PE)_6 3
Probability of drawing a red face card Prs) 5T 5%
Question 6.
() If A and B are two complementary events then what is the relation between P(A) and
P(B)?
(i) If the probability of happening an event A is 0.46. What will be the probability of not
happening of the event A?
Solution:
(i) Two complementary events, taken together, include all the outcomes for an
experiment and the sum of the probabilities of all outcomes is 1.
P(A) +P(B) =1
(i) P(A) = 0.46
Let P(B) be the probability of not happening of event A
We know,
P(A)+P(B) =1
P(B)=1-P(A)
P(B) =1-0.46
P(B) = 0.54
Hence the probability of not happening of event A is 0.54

Question 7.

In a T.T. match between Geeta and Ritu, the probability of the winning of Ritu is 0.73.
Find the probability of:

() winning of Geeta

(i) not winning of Ritu

Solution:



(i) Winning of Geeta is a complementary event to winning of Ritu
Therefore,

P(winning of Ritu) + P(winning of Geeta) = 1

P(winning of Geeta) = 1 — P(winning of Ritu)

P(winning of Geeta) =1 - 0.73

P(winning of Geeta) = 0.27

(i) Not winning of Ritu is a complementary event to winning of Ritu
Therefore,

P(winning of Ritu) + P(not winning of Ritu) = 1

P(not winning of Ritu) = 1 — P(winning of Ritu)

P(not winning of Ritu) =1 - 0.73

P(not winning of Ritu) = 0.27

Question 8.

In a race between Mahesh and John, the probability that John will lose the race is 0.54.
Find the probability of:

(i) winning of Mahesh

(if) winning of John

Solution:

(i) But if John looses, Mahesh wins

Hence, probability of John losing the race = Probability of Mahesh winning the race
since it is a race between these two only

Therefore, P(winning of Mahesh) = 0.54

(i) P(winning of Mahesh) + P(winning of John) = 1

0.54 + P(winning of John) =1

P(winning of John) =1 — 0.54

P(winning of John) = 0.46

Question 9.

(i) Write the probability of a sure event

(i) Write the probability of an event when impossible

(iif) For an event E, write a relation representing the range of values of P(E)
Solution:



(i} The probability of a sure event is 1 i.e. P(5) = 1 where 'S’ is the sure event.
Proof: In a sure event n(E) = n(5)

[Since Mumber of elements in Event 'E' will be equal to the number of element in sample-space.]
By definition of Probability :

P(S)l=n(E}n(S)=1

P(5I=1

(i) The probability of an impossible eventis '0' i.e. P (5} =0

Proof: Since E has no element, n(E) =0

From definition of Probability:

P(S)=n(E})/n(S)=0/n(S)

P(51=0

(iii) The probability of an event lies between '0" and "1"

e 0=ZPE) =1L

Proof: Let 'S be the sample space and 'E’ be the event.

Then

0=n(E)<n(s)

0/ niS) <n(E)/ n(5)< n(S) /n(S)

or0=PE =1

The number of elements in ‘E’ can’t be less than ‘0’ i.e. negative and greater than the
number of elements in S.

Question 10.

In a single throw of die, find the probability of getting:
()5

(i) 8

(iif) a number less than 8

(iv) a prime number

Solution:



Samplespace=1{1, 2, 3,4, 5, &

n(S) =6

(i) E = event of getting a 5 on a throw of die = {5}
nfE)y=1

Probability of getting a5 = P(S) = EJ _ 1

ns) 6
(if) There are only six possible outcomes in a single throw of a die. If we want to find
probability of 8 to come up, then in that case number of possible or favourable outcome
is O (zero)
niE}=0

Probability of settinga 8 - P(S) = ME) _ 9 _ g

ns) 6

(iii} If wee consider to find the probability of nurmber less than 8, then all six cases are favourable

niE) =6
Probability of getting a number less than8 = P(3) = H(Ej E =
nis) 6
(iv) E = event of getting a prime number = {2, 3,5,
n(E)=3
e . . nEY 31
Probability of getting a prime number=P(5)= —=£ == = =
, ap (S) =S

Question 11.

A die is thrown once. Find the probability of getting:
(i) an even number

(i) a number between 3 and 8

(iif) an even number or a multiple of 3



Solution:
Samplespace ={1,2.3, 4,5, 5}

nis) =&
(i) E = the possible even numbers = {2, 4, 6}
n(E) = 3

Probability of getting an even number=P(5) = @ = g =

nis)

(i) E = the possible even numbers between 3 and 8 = {4, 5, 4]

1
2

niE)=23
Probability of getting an even number between 3and 8 =

nE) 3 1
M8 5783

(iii} E = the event of getting an even number or a multiple of 3 =12, 3, 4, 6}

n(E) =4

Probability of getting an even number or amultipleof 3=P(S) = —< =

nE) 4
ns) 6

Question 12.

Which of the following cannot be the probability of an event?
() 3/5

(i) 2.7

(iii) 43%

(iv) -0.6

(v) -3.2

(vi) 0.35



Solution:
The probability of an event lies between '0"and "1' i.e. 0 < P(E}) = 1.

3
s
+0206 21

=0.6

Hence, it can be the probability of an event.

(i) 2.7

021227

Hence, it cannot be the probability of an event.

43% - X _0.43
100

{iii)
0=04=1

Hence, it can be the probability of an event.

[iv)-0.6

-0&6=0=1

Hence, it cannot be the probability of an event.

v)-3.2

-3.2=0=1

Hence, it cannot be the probability of an event.

[wi) 0.35

0=0.35=1

Hence, it can be the probability of an event.

Question 13.

A bag contains six identical black balls. A child withdraws one ball from the bag without
looking into it. What is the probability that he takes out:

() a white ball

(i) a black ball



Solution:
Possible number of outcomes = & = number of balls in the bag

nis) =4
(i} E = event of drawing a white ball = number of white balls inthe bag=0
niE)=0

Probability of drawing a white ball = P(S) = % = % =0

[ii) E = event of drawing a black ball = number of black balls inthe bag =46

niE} =&
Probability of drawing a black ball = P(S) = @ = e =1
nis) 6
Question 14.

A single letter is selected at random from the word ‘Probability’. Find the probability that
it is a vowel.

Solution:
Possible outcomes=5={'P\'r, 'o, 't} 'a}'b, i} 'I. i}, "t."v']}
n(s) =11
Event of selection of vowels =E={0.'a} "I} 'i'}
niE)=4

Probability of selection of a vowel = P(S) = nE)_ 4

n(s) 11



Question 15.
Ramesh chooses a date at random in January for a party.

January

Mon 6 13 | 20 [ 27
Tue 7 14 | 21 | 28
Wed 1 8 15 | 22 [ 29
Thurs | 2 9 16 | 23 | 30
Fri 310 |17 [ 24 | 31
Sat 4 | 11 | 18 | 25

Sun 5112 | 19 | 26

Find the probability that he chooses:
(i) a Wednesday.
(i) a Friday.

(iii) a Tuesday or a Saturday.

Solution:
MNumber of possible outcomes = number of days in the month =31

nis) =31
(i} E = event of selection of a Wednesday ={1, 8, 15, 22, 29}
n(E) =5

. . nEy 5
Probability of selection of a Wednesday =P[5 )= —=£ = —

y v =P{S) NS) 31
(i) E = event of selection of a Friday = {3, 10, 17, 24, 31}
n(E)=5

Probability of selection of a Friday = F(S) = % = %

(iii) E = event of selection of a Tuesday or a Saturday = {4, 7, 11, 14, 18, 21, 25, 28]
niE)=8&

Probability of selection of a Tuesday or a Saturday = P(S) = % = %



Exercise 25(B)

Question 1.

Nine cards (identical in all respects) are numbered 2 to 10. A card is selected from them
at random. Find the probability that the card selected will be:

(i) an even number

(i) a multiple of 3

(iif) an even number and a multiple of 3

(iv) an even number or a multiple of 3

Solution:

There are ¥ cards from which one card is drawn.

Total number of elementary events=ni5) =%

(i} From numbers 2 to 10, there are 5 even numbersie. 2,4, 46,8, 10

Favorable number of events =n(E) = 5

. . . n 5
Probability of selecting a card with an even number = E =—

n(s) 9
(i) From numbers 2 to 10, there are 3 numbers which are multiples of 3ie. 3,6, 9
Favorable number of events = n(E) = 3

Probability of selecting a card with a multiple of 3=

(iii) From numbers 2 to 10, there is one number which is an even number as well as multiple of 312, &

Favorable number of events =n(E) =1

n 1
Probability of selecting a card with a number which is an even number as well as multiple of 3 = % = 9
n
(iv) From numbers 2 to 10, there are 7 numbers which are even numbers or a multiple
of 3i.e.2,3,4,6,8,9, 10

Favorable number of events = n(E) = 7

nlE) 7

Probability of selecting a card with a number which is an even number or a multiple of 3= — = —

n(sS) 9

Question 2.
Hundred identical cards are numbered from 1 to 100. The cards The cards are well



shuffled and then a card is drawn. Find the probability that the number on card drawn is:
(i) a multiple of 5

(i) a multiple of 6

(iii) between 40 and 60

(iv) greater than 85

(v) less than 48

Solution:

There are 100 cards from which one card is drawn.
Total number of elementary events = n(S) = 100

(i) From numbers 1 to 100, there are 20 numbers which are multiple of 5i.e.{5, 10, 15, 20, 25, 30, 35, 40, 45, 50, 55, 60, 65, 70, 75, 80, 85, 90, 95,
100} Favorable number of events = n(E) = 20

Probability of selecting a card with a multiple of 5 =

nlE) 20 1

n(s) 100 5
(ii) From numbers 1 to 100, there are 146 numbers which are multiple of 6 i.e.{6, 12, 18, 24, 30, 36, 42, 48, 54, 80, 66,72, 78, 84, 90, 94} Favorable

number of events = n{E) = 16

Probability of selecting a card with a multiple of 6 =

nff) 16 4

n(S) 100 25

(iii) From numbers 1 to 100, there are 19 numbers which are between 40 and 601.e.{41, 42,43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57,
58, 59} Favorable number of events = n(E) = 19

Probability of selecting a card between 40 and 60=

nE) 19
n(S) 100

(iv) From numbers 1 to 100, there are 15 numbers which are greater than 85 i.e. {86, 87, ..., 98, 99, 100} Favorable number of events = n{E) = 15

Probability of selecting a card with a number greater than 85 =

n(f) 15 3

n{S) 100 20
(v) From numbers 1 to 100, there are 47 numbers which are less than 48 i.e. {1, 2. ...ccuwy 46, 471 Favorable number of events = n{E) = 47

Probability of selecting a card with a number less than 48 =

n(E) 47
n(S) 100

Question 3.

From 25 identical cards, numbered 1, 2, 3, 4,5, ...... , 24, 25: one card is drawn at
random. Find the probability that the number on the card drawn is a multiple of:
(i3

(i) 5

(i) 3and 5

(iv) 3or5



Solution:

There are 25 cards from which one card is drawn.

Total number of elementary events = n(S) = 25

(i) From numbers 1 to 25, there are 8 numbers which are multiple of 3i.e.{3, 46, 9, 12, 15, 18, 21, 24} Favorable number of events = n(E) = 8
Probability of selecting a card with a multiple of 3 =

nfE) 8
n(S) 25

(ii) From numbers 1 to 25, there are 5 numbers which are multiple of 5i.e. {5, 10, 15, 20, 25} Favorable number of events =n(E) = 5
Probability of selecting a card with a multiple of 5 =

(iii) From numbers 1 to 25, there is only one number which is multiple of 3 and 5 i.e. {15} Favorable number of events =n(E) = 1
Probability of selecting a card with a multiple of 3and 5 =

nfE) 1

n(S) 25

{iv) From numbers 1 to 25, there are 12 numbers which are multipleof 3or 5i.e.{3, 5, 6,9, 10,12, 15, 18, 20,21, 24, 25} Favorable number of
events =n{E) = 12

Probability of selecting a card with a multiple of 3or 5 =

n{E) 12
n(S) 25
Question 4.

A die is thrown once. Find the probability of getting a number:
() less than 3

(ii) greater than or equal to 4

(iii) less than 8

(iv) greater than 6



Solution:

In throwing a dice, total possible outcomes={1, 2, 3.4, 5, 6]
nis) =&
(i) On a dice, numbers less than 3 ={1. 2}

niE)=2

(ii) On a dice, numbers greater than or equal to 4 ={4, 5, &}
niE} =3

Probability of getting a number greater than or equalto 4 =

[iii} On a dice, numbers lessthan 8=11,2.3,4, 5,4}

niE) =&
nfE) 6
Probability of getting a number lessthan 8= — = — =
vore nS) 6
[iv) On a dice, numbers greaterthan&=0
niE)=0
nfE) O
Probability of getting 2a number greater than 6= — ===
yof g g aS) 6
Question 5.

A book contains 85 pages. A page is chosen at random. What is the probability that the
sum of the digits on the page is 8?

Solution:

Mumber of pages in the book =85

Number of possible outcomes = n(S) = 85

Out of 85 pages, pages that sumupto 8 =[8, 17, 24, 35,44,53,62, 71, 80}
pagesthatsumupto8=n(E}) =9

nE) 9

Probability of choosing a page with the sum of digits on the page equals 8 = — = —

n(S) 85



Question 6.

A pair of dice is thrown. Find the probability of getting a sum of 10 or more, if 5 appears
on the first die.

Solution:

In throwing a dice, total possible outcomes=1{1, 2, 3.4, 5, 6]

nis) =&

Fortwodice, n(S)=6»x6=36

Favorable cases where the sum is 10 or more with 5 on 15t die = {(5, 5), (5, &)}

Event of getting the sum is 10 or more with 5 on 15t die =n{E) = 2

Probability of getting a sum of 10 or more with 5 on 15t die =

nfE) 2 1
n(S) 36 18
Question 7.

If two coins are tossed once, what is the probability of getting:
(i) both heads.

(i) at least one head.

(iif) both heads or both tails.

Solution:

When two coins are tossed together possible number of outcomes = {HH, TH, HT, TT}
nis) =4
(i) E = event of getting both heads = {HH}

nfEj=1
Probability of getting both heads= —— =

(i) E = event of getting at least one head = {HH, TH, HT]
niE)=23

n 3
Praobability of getting at least one head = E =—

n(s) 4
(iii) E = event of getting both heads or both tails = {HH, TT}

nig)=2

Probability of getting both heads or both tails = ::— =—_=—



Question 8.

Two dice are rolled together. Find the probability of getting:

(i) a total of at least 10.

(i) a multiple of 2 on one die and an odd number on the other die.
Solution:

In throwing a dice, total possible outcomes = {1, 2, 3.4, 5, 6}

nis)=a

For two dice,n(S) =6»x 6 =36

(i} E = event of getting a total of at least 10 = {(4, &), (5, 5), (5, 8), (6. 4), (6, 5), (&, &)}

niE)=4&
Probability of getting a total of at least 10 = n =——=_

(ii) E = event of getting a multiple of 2 on one die and an odd number on the other ={(2, 1), (2, 3), (2, 5), (4, 1), (4, 3), (4, 5), (6, 1), (&, 3), (6, 5), (1, 2), (3,
2),(5,2),(1,4), (3,4, (5,4), (1, 6), (3, 6). (5, 6]}

n{E)= 18
i nfE}) 18 1
Probability of getting a multiple of 2 on one die and an odd number onthe other= —=_—=-
: =muEp : ns) 36 2
Question 9.

A card is drawn from a well shuffled pack of 52 cards. Find the probability that the card
drawn is:

(i) a spade(v) Jack or queen

(ii) a red card(vi) ace and king

(i) a face card(vii) a red and a king

(iv) 5 of heart or diamond(viii) a red or a king

Solution:



Mumber of possible outcomes when card is drawn from pack of 52 cards =52
n{s) =52
(i} Mumber of spade cards = 13 = E = event of drawing a spade

niE)=13

(i) Mumber of red cards(hearts + diamonds) = 26 = E = event of drawing a red card

niE) =246

(iii) Mumber of face cards{4 kings + 4 queens + 4 lacks)= 12 = E = Event of drawing a face card

niE)=12
. . n
Probability of drawing afacecard = — = — = —
n

(iv) E = event of drawing a 5 of heart or of diamond = {5H, 5D}
n(E)=2

Probability of drawing a & of heart or of diamond =

(V) E = event of drawing a jack or a gqueen ={JH, J5, JD, JC, QH, QS, QD, QC}

niE)=5
Probability of drawing a jack or agueen= — = — = —
n

[vi) A card cannot be both an ace as well a5 2 king.



E =event of drawing anace and aking=0

n{E}=0
- - . . n
Probability of drawing an ace and aking= —=—=

(vil) E = event of drawing ared and a king ={KH, KD }

n(E)=2
Probability of drawingared and aking=s —m = — = —

(viii) E = event of drawing a red or a king = 26 red cards (13 h + 13D) + 2 black kings[since 26 red cards contain 2 red ki

n{E} = 28
Probability of drawing a red or a king =::(—[3 = % = %
Question 10.

A bag contains 16 colored balls. Six are green, 7 are red and 3 are white. A ball is
chosen, without looking into the bag. Find the probability that the ball chosen is:
(i) red(v) green or red

(i) not red(vi) white or green

(i) white(vii) green or red or white

(iv) not white

Solution:



Balls in the bag = 16 = Mumber of balls that could be drawn
nis) =14

(i} E = Event of drawing a red ball = number of red balls =7
nlE)=7

7
Probability of drawing a red ball = ::[—(3 = 16

[ii) Mot a red ball = 146 - number of red balls = 16 -7=9=E
niE)=9%

nlE) 9

Probability of notdrawing ared ball = — = —
Y £ n(s) 16

[iii) E = Event of drawing a white ball = number of white balls =3

niE)=3

3
Probability of drawing a white ball = ::(—(3 = 16

(iv) Mot a white ball = 16 - number of white balls = 146-3 = 13=E
niE)=13

n 13
Probability of not drawing a white ball = E = —

n(S) 16
[(v) E = Event of drawing a green or a red ball = number of green balls + number of red balls =6+ 7= 13
n{E) =13

n 13
Probability of drawing a gsreen or a red ball = E = _—

n(S) 16
(vi) E = Event of drawing a green or a white ball = number of green balls + number of white balls =46+ 3=19

niE)=9%



. h . . n
Probability of drawing a green or awhite ball = — = —

[vii) E = Event of drawing a green or a white or a red ball = number of green balls + number of white balls + number of r:
n{E} =14

Probability of drawing a green or a white or a red ball =

Question 11.

A ball is drawn at random from a box containing 12 white, 16 red and 20 green balls.
Determine the probability that the ball drawn is:

(i) white(iii) not green

(i) red(iv) red or white

Solution:

Total number of balls in the box = 48

Total possible outcomes on drawing a ball = 48
n(s) = 43

(i} Event of drawing a white ball=E=12

n(E)=12

{ii) Event of drawing ared ball=E= 16

n(E) =146

{iii) Event of drawing a greenball=E=2

n(E) =20
Probability of drawing a green ball = ::(—(3 = % = %
Probability of not drawing a green ball = i
12
_12-5 7
12 12

{iv) red or awhite ball = 12 + 16 =28 halls
Event of drawing a red or white ball=E =28
n(E) =28

28 7
Probability of not drawing a green ball = ::(—(3 = 8 = I



Question 12.

A card is drawn from a pack of 52 cards. Find the probability that the card drawn is:
(i) ared card

(ii) a black card

(i) a spade

(iv) an ace

(v) a black ace

(vi) ace of diamonds
(vii) not a club

(viii) a queen or a jack
Solution:

Number of possible outcomes when card is drawn from pack of 52 cards = 52
n{s) =52
(i} Number of red cards(hearts + diamonds) =26 =E

n{E) = 24

(ii) Mumber of black cards{spade + clubs) = 26 = E

n{E) = 24
Probability of drawing a black card = oS) = —=—=

(iii) Number of spade cards = 13 = E = event of drawing a spade

n{E) =13

(iv) Number of ace cards = 4 = E = event of drawing an ace
n(E)=4

nE] 4 1

Probability of drawingan ace = —— = — =

(v) Mumber of black ace cards = 2 = E = event of drawing an ace

n{E) =2

nfE) 2 1

Probability of drawing ablack ace = —=— =

(vi) There is only one ace of diamonds.

E = event of drawing an ace of diamonds



niE)=1

nE) 1

Probability of drawing an ace of diamonds = — = —

n(s) 52
(wii) Mumber of club cards = 13 = E = event of drawing a club card

n{E) =13

Probability of not drawing a club card =1 - 1

4-1
4

3
4

(wviii) E = event of drawing a jack or a queen ={JH, J5, 1D, JC, QH. Q5, QD, QC}

niE)y=3a
Probability of drawing a jack or a queen = ::(—(3 = % = %
Question 13.

Thirty identical cards are marked with numbers 1 to 30. If one card is drawn at random,
find the probability that it is:

(i) a multiple of 4 or 6

(i) a multiple of 3 and 5

(iif) a multiple of 3 or 5



Solution:

There are 30 cards from which one card is drawn.
Total number of elementary events = n(S) = 30

(i} From numbers 1 to 30, there are 10 numbers which are multiple of 4 or 6 i.e. {4, 6. 8, 12, 14, 18, 20, 24, 28, 30} Favorable number of events = n(E)
=10

Probability of selecting a card with a multiple of 4or 6 =

(i) From numbers 1 to 30, there are 2 numbers which are multiple of 3 and 5 i.e. {15, 30} Favorable number of events = n{E) = 2

Probability of selecting a card with a multiple of 3and 5 =

nE) 2 1

n(s) 30 15

(iii) From numbers 1 to 30, there are 14 numbers which is multiple of 3or 5i.e.{3,5, 6, 9,10, 12, 15, 18, 20, 21, 24, 25, 27, 30} Favorable number of
events = n{E) = 14

Probability of selecting a card with a multiple of 3or 5 =

Question 14.

In a single throw of two dice, find the probability of:

(i) a doublet

(i) a number less than 3 on each dice

(iif) an odd number as a sum

(iv) a total of at most 10

(v) an odd number on one dice and a number less than or equal to 4 on the other dice.
Solution:



The number of possible outcomes is & = & = 36, We write them as given below :
1,11,21,31.41,51,6

2,12,22324252.4

3,13,23,33,43.53,6

414,24 34,44 544

5,15,25,35.45,55,6

6,16,26,36,46.,56,6

n(s) = 34

(i) E = Event of getting a doublet = {(1, 1), (2, 2}, (3, 3), (4, 4}, (5. 5), (6, &)}

nlE)=6

[ii) E = Event of getting a number less than 3 on each dice

={(1,1),(1,2),(2,1).(2,2)}

nig)=4

(i) E = Event of getting an odd number as a sum = {{1, 2), (1, 4),(1, 6),(2,1),(2, 3),{2.5),(3,2), (3. 4), (3, 6), (4, 1), (4, 3), {4
(6,3), (6,5)}

n(E) =18



[iv) E = Event of getting a total of at most 10 =
{{1,1),(1,2),(1,3), (1.4), (1.5), (1,6)
(2,1),(2,2),(2,3), (24), (2,5), (2.6}

(3.1),(3,2),(3,3),(3:4), (3.,5) (3.6}
(4,1), (4,2}, (4,3), (4.4), (4,5), (4.6)
(5.1),(5,2),(5.3), (5.4), (5,5}

(6,1), (6,2),(6,3), (6,4]}

Therefore total number of favorable ways = 33 = nlE)

n
Probability of getting a total of at most 10 = nfS) =—= —

(v) E = Event of getting an odd number on dice 1 and a number less than orequal to 4ondice 2 =

{(1,1),(1,2), (1.3), (1.4). (1. 5)

(2,1).(2,3).(2.5)

(3,1), (3,2),(3,3), (3.4). (3, 5)
(4, 1), (4, 3).(4 5

(5.1), (5,21{5,3), (54}

Therefore total number of favorable ways = 20 = n(E)

Exercise 25(C)

Question 1.

A bag contains 3 red balls, 4 blue balls and 1 yellow ball, all the balls being identical in
shape and size. If a ball is taken out of the bag without looking into it; find the probability
that the ball is:

() yellow

(i) red

(i) not yellow

(iv) neither yellow nor red



Solution:
Total number of balls in the bag = 3+4+1 = 8 balls

Mumber of possible outcomes = 8 = n(5)
(i) Event of drawing a yvellow ball = [}

niE}=1
Probability of drawing a yellow ball = —= =

(ii) Event of drawing a red ball = {R, R, R}
niE}=23

nEr 3
Probability of drawing ared ball= —= = —
! ¢ "B

(iil) Probability of not drawing a vellow ball = 1 - Probability of drawing a vellow ball

Probability of not drawing a yvellow ball = 1 - é

8-1 7

5 3
(iv) Meither yellow ball nor red ball means a blue ball
Event of not drawingayelloworredball=E=4

niE)=4

Question 2.

A dice is thrown once. What is the probability of getting a number:
(i) greater than 27?

(ii) less than or equal to 2?



Solution:
MNumber of possible outcomes when dice is thrown ={1,2,3,4,5,6]
nis) =6

(i) Event of getting a number greater than 2=E ={3.4, 5, 6}
n(E) = 4

(i) Event of getting a number less than or equalto 2=E =11, 2}
niE)=2

Probability of getting a number less than or equal to 2 =

nE) 2 1
ns) 6 3
Question 3.

From a well shuffled deck of 52 cards, one card is drawn. Find the probability that the
card drawn is:

(i) a face card

(i) not a face card

(iif) a queen of black card

(iv) a card with number 5 or 6

(v) a card with number less than 8

(vi) a card with number between 2 and 9



Solution:
Total number of possible outcomes = 52

nis) = 52
(i} Mo, of face cards in a deck of 52 cards = 12 (4 kings, 4 queens and 4 jacks)
Event of drawing a face cards = E = (4 kings, 4 queens and 4 jacks)

niE) =12
nlEy 12 3
Probability of drawing afacecard= — = — = —
Y 5 ns) 52 13
(ii) Probability of not drawing a face card = 1 - probability of drawing a face card
Probability of not drawing afacecard=1 —%
B 13-3 B 10
13 13
(iii) Event of drawing a gqueen of black color ={ Q{spade), Qiclub)}=E
niEl=2
Probability of drawing a queen of black color =
niE) _ = _ 1
nisy 52 26

(v} Event of drawing a card with number 5 or 6 = E={5H, 5D, 55, 5C, &H, 8D, 45, 6C}
niE}=8
Probability of drawing a card with number S or & =

ng)_8_2
nisy 52 13
(v) Mumbers lessthan 8={2,3,4,5, 4,7}

Event of drawing a card with number less than 8 = E = {6H cards, 60 cards, 65 cards, 6C cards]

nig) =24

Probability of drawing a card with number less than 8 =
niE) 24 6

nS) 52 13

(vi) Mumber between 2 and 9=1{3,4, 5,6, 7,8}

Event of drawing a card with number between 2 and 9 = E = {6H cards, 60 cards, 65 cards, 6C cards}
niE) =24

Probability of drawing a card with number between 2 and 9 =

niE) 24 6

n(S) 52 13

Question 4.

In a match between A and B:

() the probability of winning of A is 0.83. What is the probability of winning of B?

(i) the probability of losing the match is 0.49 for B. What is the probability of winning of
A?



Solution:
(i} Probability of winning of A+ Probability of losingof A=1

Probability of losing of A = Probability of winning of B
Therefore,

Probability of winning of A + Probability of winningof B=1
.83 + Probability of winningof E=1

Probability of winningof B=1-083=0.17

(i1} Probability of winning of B + Probability of losingofBE=1
Probability of losing of B = Probability of winning of A
Therefore,

Probability of winning of A = 0.49

Question 5.

A and B are friends. Ignoring the leap year, find the probability that both friends will
have:

(i) different birthdays?

(ii) the same birthday?

Solution:

Out of the two friends, A's birthday can be any day of the

year. Now, B's birthday can also be any day of 365 days in the year,

We assume that these 345 outcomes are equally likely.

(i} If &'s birthday is different from B's, the number of favourable cutcomes for his birthday is 365 -1 = 3564
So, P (&'s birthday is different from B's birthday) = %

(ii) P[ A and B have the same birthday)

=1 - P (both have different birthdays)

=1- % [UsingP(E')=1-P(E)]

Question 6.

A man tosses two different coins (one of Rs 2 and another of Rs 5) simultaneously.
What is the probability that he gets:

(i) at least one head?

(i) at most one head?



Solution:

When two coins are tossed simultaneously, the possible outcomes are [[H, H), (H, T}, (T, H), (T, T)}

nis)=4

(i} The outcomes favourable to the event E, 'at least one head’ are
{H. H), (H. T), (T, H)}

So, the number of outcomes favourable to E is 3 = ni{E)

nE) 3
Therefore, P(E) = ﬁ =2

(i) The outcomes favourable to the event E, 'at most one head’
are{{T.H), (H, T). (T. )}
5o, the number of outcomes favourable to Eis 3 = ni{E)

nE) 3
Therefore, P[E) = ﬁ =2

Question 7.

A box contains 7 red balls, 8 green balls and 5 white balls. A ball is drawn at random
from the box. Find the probability that the ball is:

(i) white

(ii) neither red nor white.

Solution:

Total number of balls in the box = 7+8+5 = 20 balls

Total possible outcomes = 20 = n(5)

(i} Event of drawing a white ball = E = number of white balls

n{E)=5
. . , n
Probability of drawing awhite ball = — = — = —

(i) Meither red ball nor white ball = green ball

Event of not drawing a red or white ball = E = number of green ball

niE)=8



Question 8.

All the three face cards of spades are removed from a well shuffled pack of 52 cards. A
card is then drawn at random from the remaining pack. Find the probability of getting:
(i) a black face card

(i) a queen

(iii) a black card

Solution:

Total number of cards = 52

3 face cards of spades are removed

Remaining cards = 52 - 3 = 49 = number of possible outcomes
nes) =49

(i} Murmber of black face cards left = 3 face cards of club
Event of drawing a black facecard=E=3

niE)=3

= 3
Probability of drawing a black face card = Q =

n(s) 49
(ii) Mumber of queen cards left=3
Event of drawing a black facecard=E=3
niE)=3

nE) 3
n(s) 49

Probability of drawing a queen card =

(iii) Mumber of black cards left = 23 cards (13 club + 10 spade)
Event of drawinga black card =E=23
niE)=23

niE ) 23

Probability of drawing ablack card = —= = —

NSy 49

Question 9.

In a musical chairs game, a person has been advised to stop playing the music at any
time within 40 seconds after its start. What is the probability that the music will stop
within the first 15 seconds?



Solution:

Total result =0 sec to 40 sec

Total possible outcomes = 40

n(s) =40

Favorable results = Osecto 15 sec

Favorable outcomes = 15

n{E) =15
nE) 15 3
Probability that th icwill stop infirst 15 = """ ==
robabllity tha 2 musIic will sTop Innrs a2 5eC H(Sj a0 =
Question 10.

In a bundle of 50 shirts, 44 are good, 4 have minor defects and 2 have major defects.
What is the probability that:

() it is acceptable to a trader who accepts only a good shirt?

(i) it is acceptable to a trader who rejects only a shirt with major defects?

Solution:

Total number of shirts = 50

Total number of elementary events = 50 = n(S)
(i} Since trader accepts only good shirts and number of good shirts = 44

Event of accepting good shirts = 44 = n(E)

Probability of accepting a good shint= — = — =

(i1} Since trader rejects shirts with major defects only and number of shirts with major defects = 2

Event of accepting shirts = 50 -2 = 48 = n(E)

Probability of accepting shirts = —— = — = —
/ PHne 5] 50 25

Question 11.

Two dice are thrown at the same time. Find the probability that the sum of the two
numbers appearing on the top of the dice is:

(8

(i) 13

(iii) less than or equal to 12



Solution:
The number of possible outcomes = & = & = 34,

(i) The outcomes favourable to the event 'the sum of the two numbers is 8' = E =[(2, &), (3. 5), (4, 4). (5. 3), (&, 2]}

The number of outcormes favourable to E =n{E) = 5.

nE) 5
Hence, P(E] = @ T

(i) There is no outcome favourable to the event E = 'the sum of two numbers is 1.3%

niE}=0

Hence, P(E)= — =

Question 12.
Which of the following cannot be the probability of an event?
(i) 3/7
(i) 0.82
(iii) 37%
(iv) -2.4
Solution:
We know that probability of aneventEis O < F(E 1 < 1

((fSince0=Z =1

| L

Therefore, ? can be a probability of an event.

[ilSince 008221

Therefore, 0, 82 can be a probability of an event.
a7

iii)Si O=37%=—|=1

(iii)Since [ [1[][]}

Therefore, 37 % can be a probability of an event.
(i) Since —2.4 = 0

Therefore, -2, £ cannot be a probability of an event.



Question 13.

If P(E) = 0.59; find P(not E)
Solution:

P(E) + P(notE) =1

0.59 + P(notE) =1
P(notE)=1-0.59 =041

Question 14.
A bag contains a certain number of red balls. A ball is drawn. Find the probability that
the ball drawn is:
(i) black
(i) red
Solution:
Total possible outcomes = number of red balls.

(i} Murmber of favorable outcomes for black balls =0
P(blackball)=0

(i) Mumber of favorable outcomes for red balls = number of red balls

Plred ball) =
number of favorable cutcomes  number orredballs
totalpossible cutcomes number ofredballs
Question 15.

The probability that two boys do not have the same birthday is 0.897. What is the
probability that the two boys have the same birthday?

Solution:

P(do not have the same birthday)+P(have same birthday) = 1

0.897 + P(have same birthday) = 1

P(have same birthday) = 1 — 0.897

P(have same birthday) = 0.103

Question 16.

A bag contains 10 red balls, 16 white balls and 8 green balls. A ball is drawn out of the
bag at random. What is the probability that the ball drawn will be:

() not red?

(ii) neither red nor green?

(i) white or green?



Solution:

Total number of possible outcomes = 10+14+8 = 34 balls
nis) =34
(i} Favorable outcomes for not a red ball = favorable outcomes for white or green ball

Mumber of favorable outcomes for white or green ball = 16+8=24 =n(E)

Probability for notdrawingaredball= — = — = —

(i) Favorable outcomes for neither a red nor a green ball = favorable outcomes for white ball

Mumber of favorable outcomes for white ball = 16 = n(E)

nE) 16 8

Probability for not drawing ared or green ball = — = — = —

Question 17.

A bag contains twenty Rs 5 coins, fifty Rs 2 coins and thirty Re 1 coins. If it is equally
likely that one of the coins will fall down when the bag is turned upside down, what is
the probability that the coin:

(i) will be a Re 1 coin?

(i) will not be a Rs 2 coin?

(i) will neither be a Rs 5 coin nor be a Re 1 coin?

Solution:

Total number of coins = 20450430 = 100

Total possible outcomes = 100 = n(S)
(i} Nurber of favorable outcomes for Re 1 coins = 30 = n(E)

E 30 3
Probability{Re 1 coin) = % = oo = 0

(i) Number of favorable outcomes for not a Rs 2 coins = number of favorable outcomes for Re 1 or Rs 5 coins = 30+20 =50 = nlE)

(iii) number of favorable outcomes for neither Re 1 nor Rs 5 coins = Mumber of favorable outcomes for Rs 2 coins = 50 = n(E)

Probability{neither Re 1 nor Rs 5 coin) = % = % = l



Question 18.

A game consists of spinning arrow which comes to rest pointing at one of the numbers 1, 2, 3,4, 5, 6,7, 8, 9, 10, 11, 12; as shown below.

If the outcomes are equally likely, find the probability that the pointer will point at:

(i) 6 (iv) a number greater than 8

(ii) an even number (v) anumber less than or equal to 9

(iii) a prime number (vi) a number between 3and 11
Solution:

Total number of possible outcomes = 12

(i} Number of favorable outcomes for6=1

P(the pointer will point at &) = %

{ii) Favorable ocutcomes for an even number are 2,4, 6,8, 10, 12

MNumber of favorable outcomes = 6

5
2

Pi{the pointer will be at an even number) =

[ =

{iii) Favorable outcomes for a prime numberare 2, 3,5, 7, 11

MNumber of favorable outcomes = 5

5

P(the pointer will be at a prime number} = [

(iv) Favorable outcomes for 3 number greater than 8 are 9, 10, 11, 12

MNumber of favorable outcomes = 4

P(the pointer will be at 2 number greater than 8) =

4 1
2 3
(v) Favorable outcomes for 3 number lessthan orequalto 9are 1,2, 3,4,5,46,7.8, 9
Murnber of favorable outcomes = §
P(the pointer will be at a number less than or equal to 9} =
Q _ 3
12 4
(vi) Favorable outcomes for a number between 3 and 11are 4, 5,6,7,8,9, 10

Mumber of favorable outcomes =7

P(the pointer will be at a number between 3 and 11) = 17‘_2



Question 19.

One card is drawn from a well shuffled deck of 52 cards. Find the probability of getting:
(i) a queen of red color

(ii) a black face card

(iii) the jack or the queen of the hearts

(iv) a diamond

(v) a diamond or a spade

Solution:

Total possible outcomes = 52
(i} Murmber queens of red color=2
Mumber of favorable outcomes = 2

1

Plgueen of red color) = 3 = _—
52

26
(i) Mumber of black cards = 26
Mumber of black face cards = &
Mumber of favorable outcomes = 6

3

P(black face card) = E = __

52 26
[iii) Favorable outcomes for jack or gueen of hearts = 1 jack + 1 gqueen

Number of favorable outcomes = 2

1

Pliack or queen of hearts) = 3 = __
52 26
(iv) Mumber of favorable outcomes for a diamond = 13

MNumber of favorable outcomes = 13

13 1

Plgetting adiamond)= 2= = =
52

4

(v) Mumber of favorable outcomes for adiamond or aspade=13+13=256

MNumber of favorable outcomes = 26

[
M

Pigetting a diamond or aspade) = —— =

[
Pl —

Question 20.

From a deck of 52 cards, all the face cards are removed and then the remaining cards
are shuffled. Now one card is drawn from the remaining deck. Find the probability that
the card drawn is:



(i) a black card

(ii) 8 of red color

(i) a king of black color
Solution:

There are 12 face cards in a deck.

Therefore, possible number of outcomes=52-12=40
(i} number of favorable outcomes for black cards = 26 cards - & face cards = 20

P(a black card} = % = l
40 2

(ii) number of favorable cutcomes for 8 of red color =2

P(getting a card with & of red color) = % =

(iii) Since all face cards are removed
Mumber of favorable outcomes for a king of black color=0

P(zetting a king of black color) = E =0
40

Question 21.

Seven cards:- the eight, the nine, the ten, jack, queen, king and ace of diamonds are
well shuffled. One card is then picked up at random.

() What is the probability that the card drawn is the eight or the king?

(i) If the king is drawn and put aside, what is the probability that the second card picked
up is:

a) an ace? b) a king?

Solution:

Total number of possible outcomes = 7

(i} Mumber of favorable outcomes for the card is 8 or the king= 2
, , =2
Plcard is 8 or the king) = =
(i) a) If 3 king is drawn and put aside, then total possible outcomes = 6
Mumber of favorable outcomes for anace =1
, 1
Plcardis anace) = E

b) Mow, for second pick number of king=0

MNumber of favorable cutcomes for aking=0

0 _¢

Plcardisaking) = =
=



Question 22.

A box contains 150 bulbs out of which 15 are defective. It is not possible to just look at a
bulb and tell whether or not it is defective. One bulb is taken out at random from this
box. Calculate the probability that the bulb taken out is:

(i) a good one

(ii) a defective one

Solution:

Total number of possible outcomes = 150

(i} out of 150 bulbs, 15 are defective

MNumber of bulbs which are good = 150 - 15 =135
P( taking out a good bulb) = E = 3

150 10

([iiiMumber of bulbs which are defective = 15

P( taking out a defective bulkb) = E = i

150 10

Question 23.

(i) 4 defective pens are accidentally mixed with 16 good ones. It is not possible to just
look at a pen and tell whether or not it is defective. One pen is drawn at random from
the lot. What is the probability that the pen is defective?

(i) Suppose the pen drawn in (i) is defective and is not replaced. Now one more pen is
drawn at random from the rest. What is the probability that this pen is:

a) defective

b) not defective?

Solution:

(i} Total number of pens =4+ 16 =20

Total possible outcomes = 20

Mumber of defective pens =4

P(defective pen) = i = E

20 5

(i) If defective pen drawn in first draw is not replaced, total possible outcomes =20-1= 19

a) Mumber of defective pens =3
P{defective pens) = i

19
b) Mumber of not defective pens = 16

Plnot defective pens) = E
19



Question 24.

A bag contains 100 identical marble stones which are numbered 1 to 100. If one stone
is drawn at random from the bag, find the probability that it bears:

() a perfect square number

(i) a number divisible by 4

(iif) a number divisible by 5

(iv) a number divisible by 4 or 5

(v) a number divisible by 4 and 5

Solution:

Total number of possible outcomes = 100

(i} Mumbers which are perfect squares = 1. 4, 9, 16, 25, 346,49, 64,81, 100

Number of favorable outcomes = 10

P(a perfect square) = £ = i
100 10

(i) Mumbers which are divisible by 4 = 4,8, 12, 16, 20, 24, 25, 32, 36,40, 44,43, 52, 56,60, 64, 68,72, 76,80, 34, 88, 92, 36, 100
Number of favorable outcomes = 25

P(number divisible by 4) = =2 = 1
100~ 4

(iiiy Numbers which are divisible by 5 = 5, 10, 15, 20, 25, 30, 35,40, 45, 50, 55, 60, 65, 70, 75, 80, 85, 90, 95, 100
Number of favorable outcomes = 20

P(number divisible by 5) = 22 — é

(iv) Numbers which are divisible by 4 or 5=4, 5, 8, 10, 12, 15, 16, 20, 24, 25, 28, 30, 32, 35, 36,40, 44, 45,48, 50, 52, 55, 56, 60, 64, 65, 68,70,72,
75,76,80, 84,85,88, 90, 92, 95, 96, 100

MNurnber of favorable outcomes = 40

P(number divisible by 4 or 5) = 70 _ =
100 5

(w) Mumbers which are divisible by 4 and 5 = 20, 40, 60, 80, 100
MNurnber of favorable outcomes = 5

Plnumber divisible by 4 and 5) = i = i
10 20

Question 25.

A circle with diameter 20 cm is drawn somewhere on a rectangular piece of paper with
length 40 cm and width 30 cm. This paper is kept horizontal on table top and a die, very
small in size, is dropped on the rectangular paper without seeing towards it. If the die
falls and lands on paper only, find the probability that it will fall and land:

() inside the circle

(i) outside the circle



Solution:

Diameter of the circle = 20 cm

Radius=10cm

Areaof circle= 7r< = % =10 =10 = gcrﬂ2

Length of paper = 40 cm

Width of paper = 30 cm

Area of paper = 1200 cm?
Total possible outcomes = area of rectangular paper
(i} Since paper is kept on table top and die falls and lands on paper.

Mumber of favorable outcomes = area of circle.

Area of drde _ EED% _ 11
Area of rectangular paper 1200 42

Plinside the circle) =

(i) Ploutside the circle) = 1 - Plinside the circle)

_q- 1
4z

31
42

Question 26.

Two dice (each bearing numbers 1 to 6) are rolled together. Find the probability that the
sum of the numbers on the upper-most faces of two dice is:

(Y4 or5

(i)7,80r9

(iif) between 5 and 8

(iv) more than 10

(v) less than 6



Solution:

When two dice are rolled, total number of possible outcomes = 34
(i} Favorable outcomes for the sum of numbers 4 or & are:
{(1,3),(1,4),12,2),(2,3),(3,1),(3,2), (4, 1)}

Mumber of favorable outcomes = 7

: 7
Plgettingasumof4or5)=
36

(ii) Favorable outcomes for the sum of numbers 7, 8 or 9 are:
{(1, 6),(2,5),(2,6), (3, 4),(3,5),(3,6), (4, 3), (4, 4), {4, 5), (5, 2), (5, 3), (5, 4), (6, 1), (6, 2), (6, 3)}

Mumber of favorable outcomes = 15

Plgettingasumof 7,8 or ¥} = E = i

3% 12
(iil) Favorable outcomes for the sum of numbers between S and 8i.e. S or 7 are:
{(1,5),(1,6),(2,4),(2,5),(3,3),(3,4),(4,2),(4,3),(5,1),(5,2), (6, 1)}
Mumber of favorable outcomes = 11

: 11
Plgettingasumofbéor7)= _=
36

(iv) Favorable outcomes for the sum of numbers more than 10i.e. 11 or 12 are:
{(5, 6),(6,5), (6, 6)}
Mumber of favorable outcomes = 3

1
12

Plgetting a sum of numbers more than 10) = % =

(v) Favorable outcomes for the sum of numbers lessthan & le. 2, 3,4 or 5 are:
{(1,1),(1,2),(1,3),(1,4),{(21),(2,2),(2,3), {3, 1),(3, 2), (4, 1)}

Mumber of favorable outcomes = 10

Plgetting a sum of less than &) = E = E
35 18

Question 27.

Three coins are tossed together. Write all the possible outcomes. Now, find the
probability of getting:

(i) exactly two heads



(ii) at least two heads
(iif) at most two heads
(iv) all tails

(v) at least one tail
Solution:

When three coins are tossed, possible cutcomes are:
HHH,HHT, HTH. HTT, THH, THT, TTH, TTT

Total possible outcomes =8

(i} Favorable outcomes for exactly two heads = HHT, THH, HTH

MNumber of favorable outcomes = 3

Plexactly two heads) = g

(i1) Favorable outcomes for at least two heads = HHT, THH,HTH, HHH

MNumber of favorable outcomes = 4

4 1

Plat least two heads) = — = =

8 Z
(iii) Favorable outcomes for at most two heads = HHT, THH, HTH, HTT, THT, TTH, TTT

MNumber of favorable outcomes = 7
7
P(at most two heads) = s

(iv) Favorable outcomes for all tails =TTT

Mumber of favorable cutcomes = 1
P(all tails) = l
=2

(v) Favorable outcomes for at least one tails = HHT, THH, HTH, HTT, THT, TTH, TTT

Mumber of favorable outcomes = 7

Plat least one tail) = f

Question 28.

Two dice are thrown simultaneously. What is the probability that:
() 4 will not come up either time?

(i) 4 will come up at least once?



Solution:

When two dice are thrown, total possible outcomes = 36
(i) Favorable outcomes for 4 will not come up either time:
{(1,1),(1,2), (1,3), (1,5}, (1,6}

(2.1),(2.2),(2,3).[2.5). (2.6)

(3.1).(3.2),(3,3).[3.5). (3.6)

(5,1), (5,2}, (5,3), (5,5), (5,6)

(6,1),(6,2),(6,3),(6,5), (6.6)}

Number of favorable outcomes = 25

25

P{4 will not come up) = 3_

(i) P{4 will come up once) = 1 - P(4 will not come up either time)

. 25
P(4 will =1-=2
(4 will come up once) =
P4 will come up once) = @ = E
36 36
Question 29.
Cards marked with numbers 1,2, 3 ......... 20 are well shuffled and a card is drawn at

random. What is the probability that the number on the card is:
() a prime number
(i) divisible by 3
(i) a perfect square
Solution:
Total possible outcomes = 20
(i} Favorable outcomes for a prime number=2,3,5,7,11, 13,17, 19

Mumber of favorable outcomes = 8

g2 2

Pla prime number)= —_ = =
20 5
(i) Favorable outcomes for a number divisible by 3 =3, 6, 9,12, 15,13

Mumber of favorable outcomes = 6

s & 3
Pldivisible by 3) = — = —
20

10

(iii) Favorable outcomes for a perfect square =1, 4, 9, 14

Mumber of favorable outcomes = 4

P(a perfect square) = i =

1
o5



Question 30.

Offices in Delhi are open for five days in a week (Monday to Friday). Two employees of
an office remain absent for one day in the same particular week. Find the probability
that they remain absent on:

(i) the same day

(ii) consecutive day

(iii) different days

Solution:

Total number of possible outcomes =5x 5= 25

The possible outcomes are:

MM, MT, MW, MTh, MF, TM, TT, TW, TTh, TF, WM, WT, WW, WTh, WF, ThM, ThT, ThW, ThTh, ThF, FM, FT, FW, FTh, FF
(i} Favorable outcomes for two employees remaining absent on same day are: MM, TT, WW, ThTh, FF

Mumber of favorable outcomes = 5

L5
Plsameday)l= — =
=

1
s
(ii) Favorable outcomes for two employees remaining absent on consecutive days : MT, TM, TW, WT, WTh, ThW, ThF, FTh

Mumber of favorable outcomes = 8
. .8
Plconsecutive days)= —
25

(iii) P{absent on diff days) = 1- Plabsent on same days)



Question 31.
A box contains some black balls and 30 white balls. If the probability of drawing a black
ball is two-fifths of a white ball; find the number of black balls in the box.
Solution:
Let the number of black balls in the box be x

Total number of balls in the box = x+30

Pldrawing a black ball} = *
® + 30
P{drawing a white ball = 30
¥+ 30

But, P{drawing a black ball) = % ¥ Pldrawing a white ball)

x _2 30
x4+ 30 5 w4+ 30
*x o 12
%+ 30 %+ 30
®=12

MNumber of black balls in the box = 12

Question 32.

From a pack of 52 playing cards, all cards whose numbers are multiples of 3 are
removed. A card is now drawn at random. What is the probability that the card drawn is
() A face card (King, Jack or Queen)

(i) An even numbered red card?

Solution:

Mo, of total cards =52
Cards removed of 4 colours of multiples of 3
=3.6,9=4x3=12
Remainingcards =52 -12 =40
(i} Mo. of face cards = 12 cards
= Probability PE)= 12 - 2
A0
(ii) An even number red cards = 248,10 cards = 2=4 =3

- o g 1
Probability P[E) = — = =
robability P (E) 5T



