Probability
Ex. 4.1

Answer 1-i.
Three coins are tossed.

& The sample space is

S = [HHH, HHT, HTH, THH, HTT, THT, TTH, TTT}
- n(S)=8

P is the event of getting at least two heads.

[At least two heads means two heads or more than two heads but not less than two.]

Less than two heads = 1 head

S={HHH. HHT, HTH, THH, HTT, THT, TTH, TTT}
s P={HHH,HHT, HTH, THH} ... (1)

s~ niP) =4
Q is the event of getting no heads.

S = (HHH, HHT, HTH, THH, HTT, THT, TTH, TTT}
£ Q={TTT} ..(2) = n(Q) = L.

R is the event of getting head on the second coin.

S ={HHH, HHT, HTH, THH, HTT, THT, TTH, TTT}
2R = [HHH, HHT, THH, THT} ...(3)

~n(R) =4,
From results (1) and (2).PN Q=6

Fromresults (2} and (3).QNR =08
o P and Q are mutually exclusive events. Also, Q and R are mutually exclusive events.



Answer 1-ii.

Adieis thrown.

s~ The sample space 5={1,2,3.4,5,6}.
s nfs) = &,

P is the event of getting an odd number.
5=01,23456}

~P={1,3,5} ..(1)

~nlP)=3.

0 is the event of getting an even number,

O is the event of getting an even number,

$={1,2,345,6}

~Q={24,6}.(2)
s niQ) =3.

R is the event of getting a prime number.

5={1,2.3.4,5. 6}
~R={235].03)
~niR)=3.
From results (1) and (2],
Q=PandPuQ=5
s Events P and O are complementary as well as exhaustive events.
Also, PN Q=3
& Events P and Q are mutually exclusive events.



Answer 1-iii.
Two dice are thrown.
~The sample spaceis 5
{(1,1),(1,2),(1,3),(1,4),(1,5), (1,6),
(2,1),(2,2),(2,3),(2,4),(2,5),(2, 6,
(3,1),(3,2), (3, 3), (3,4, (3, 5), (3, &),
(4, 1),(4,2), (4, 3).(4, 4), (4, 5), (4, 6),
(5, 1),(5,2),(5, 3), (5, 4.(5, 5), (5, &),
(6,1),(6,2),(6,3),(6,4), (6, 5).(6, 6)}
=~ n(s) = 36.
P is the event that the sum of the scores on the upper faces is a multiple of 4.
5={(1,1),(1,2),(1,3),(1,4), (1.5),(1,6),
(2,1),(2,2),(2,3), (2. 4), (2, 5), (2, &),
(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), (5, 6),
(6,1).16,2),(6,3).(6.4), (6, 5), [6. 6]}
~P={(1,5),(2,4),(3,3),(4,2),(51),(6,6)

s nlP) = &,

0 is the event that the sum of the scores appearing on the upper faces is at least 10.
At least 10 means, 10 or more than 10
S={(1,1),(1,2),(1,3),(1,4),(1,5).(16).
(2,1).(2,2).(2,3), (2,4),(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). (5. 6).
(6,1),(6,2),(6,3),16.4), [6.5), (6. 6]}
~Q={(4,6).(5,5),(5, 6),(6.4),(6,5), (6, 6]}
s niQ) = 6.




R is the event that the same score appears on both the dice.

$={(1.1).(1,2),(1,3),(1,4),(1,5), (1,6).
(2,1),(2.2).(2,3), (2, 4), (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),

(3,1),(5,2), (5, 3, (5,4)43. 3). (5, &),
(6,1).(6,2),(6,3).(6,4),(6,5)(6.6]}
~R={(1,1),(2,2),(3. 3). (4, 4). (5. 5). (6, 6)}

L nfR) = &,

Answer 1-iv.
Here there are three red balls R4, Ro, Ra;
Let the three white balls be Wy, Wo, Wa;
Let the three green balls be G4, Ga, Gs.

& The sample space is

S={Ry, R, R3, Wy, Wp, W5, G, G, G3)
2 n(S)=9

P is the event that the ball is red.
L P= {Rl. Rz. R3}
~nlP)=3...(1)

Q is the event that the ball is not green.
»Q={R1. Rz, R3, Wy, W5, W3}

~n(Q)=6. ..(2)

R is the event that the ball is red or white.
~R= {Rl. RE* R3. Wl. Wz_. W3}

n(R) = 6. ..(3)

The events O and B are same events.



Answer 1-v.

While forming two-digit numbers using the given digits, 0 cannot be used at the tens place.

Hence, the sample space is

5={10,12, 13,14, 15,20, 21,23, 24,25, 30, 31, 32, 34, 35,40, 41,42,43,45,50, 51, 52,53, 54}
s nis) =25,

P is the event that the number is even.
$={10,12,13,14, 15,20,21, 23,24, 25,30, 31, 32, 34, 35,40, 41,42, 43,45,50,51,52,53, 54}

~P=1{10,12, 14, 20,24, 30, 32, 34, 40,42, 50, 52,
54}
~niP)=13...(1)

Qis the event that the number is divisible by 3.

5=1{10,12 13,14, 15,20, 21,23, 24, 25, 30, 31, 32, 34, 35,40, 41,42,43,45, 50,51, 52, 53, 54}

»Q=1{12,15,21, 24, 30,42, 45,51, 54}
AnlQ)=9. .(2)

R is the event that the number is greater than 50.

5={10,12, 13,14, 15,20,21,23, 24, 25,30, 31, 32, 34, 35,40,41,42,43,45,50, 51, 52, 53, 54}
~R={51,52 53 54}

s~ nl(R) =4,



Answer 1-vi.

The sample space (for a coin)

S5=(H.T)

~n(s)=2

The sample space (for a die)

5=(1,2,3.4.5,6)

“nis)=6

Hence, if a coinis tossed and a die is thrown simultaneously, the sample space

5={(H,1),(H,2),(H,3),(H4),(H,5).(H,6),(T. 1), (T, 2).(T, 3). (T, 4), (T, 5}, (T, &)}
»nis) =12

P is the event of getting a head and an odd number. S ={(H. 1), (H, 2}, (H. 3}, (H, 4), (H. 5). (H, &), (T, 1), (T, 2), (T, 3}, (T, 4), (T, 5), (T, &)}

+P={(H,1),(H.3),(H.5]}

an(P)=3. (1)

Qs the event of getting H or T and an even number.

S={H.1),(H.2) (H, 3),(H.4), (H.5), (H.6), (T, 1), (T. 2). (T, 3), (T. 4], (T, 5), (T. 6}}

=~ Q={H,2),(H.4).(H,6),(T, 2), (T, 4), (T, 6)}
an(@Q) =6, . (2)
| R is the event of getting a number on die greater than 7 and a tail.

There is no number greater than & onadie. ~nR=@
~nlRy =00 .. (3)

Here, PN Q=0
PNR=@
and QN R=0.

Hence the events P and Q; P and B;  and R are mutually exclusive events.



Answer 1-vii.

Let the 3 men be M4, M2, M3 and 2 women be Wy, Wo.

A committee of two is to be formed.

& The sample space is

5={M1M3 MMz, MaM3z, M1W1, M1Wa, MaW 4, MaW3, MaWq, MaWo, W W3} .. (1)
~ns) =10

P is the event that the committee should contain at least one woman.
At least one woman means, 1 woman or more than one, i.e. two women in this case.

S ={M1Mp, M1Mg, MaM3, MW, MiWo, MaW g, MoW5 MW, MaWo, WiWo]
~P= {M 1W1_. MQWE. Mzwl. MQWQ. M3wl. M3w2. WIWEH '[2]
snlP)y=7.

3 is the event that the committee should contain one

man and one woman.
§={M1M3 MMz, MaM3z, MW, MqWo, MaW 1, MaW5,MaWq, M3W5, Wi W5}

» Q={M1Wq, M1W3, MW, MaWo, M3Wy, M3Wo} ... (3)
~n(Q) = 6.

R is the event that there is nowoman in the
committee.

5 ={M1M3z, MMz, MaM3z, MWy, MyW3, MWy, MaWo,
M3Wq, M3W3, Wi Wo}

» R={MMgz, MiM3, MaM3} ... (4)

s niR) = 3.

From (1).(2)and (4),R=F

. The events P and R are complementary events.
Also,PUR=5

~ Events P and R are mutually exhaustive events.
From (3) and (4),

~ONR=@

. The events Q and R are mutually exclusive events.



Ex. 4.2

Answer 1.

Let S be the sample space.
Thens={HH HT, TH. TT}- n(5) = 4.

i. Let A be the event where at least one tails turns up.

At least one tail means 1tails or more than 1 tails.
If S={HH, HT, TH, TT}
2 A={HT, TH. TT}
snlA)= 3.
niA)

Moy, P& = S

;wm=§

ii. Let B be the event where no heads turns up.

IFS = {HH, HT, TH,TT)
ThenB={TT}
~n(B)=1

Now, P(B) = N(E)

n(s)
S P(B)=

Pl

iii. Let C be the event that at the most one tails turns up.

At the most one tails means not more than one tails or less than or equal to one tails.
S={HH,HT.TH,TT}
Then C={HH, HT, TH}

~n(C) =3
_ nfC)
P(C) =D
LPC)=23

4



Answer 2.

Let 5 be the sample space.
Then s ={HHH.HHT, HTH, THH.HTT, THT. TTH, TTT}
L nis) =

[i} Let & be the event of getting heads on the middle coin.
={HHH, HHT.HTH. THH. HTT, THT. TTH.TTT}
s A ={HHH. HHT, THH. THT}= n(&)=4

nea)
Mo, P(A)T = (S)
A

[ii) Let B be the event of getting exactly one tails.

S = {HHH, HHT. HTH, THH, HTT, THT, TTH, TTT}
Then B = [HHT, HTH, THH}

n(B} =
Moy, P(B)=@

n(s)
P(B)=§

(iii) Let C be the event of getting no tails.
S=[{HHH.HHT.HTH, THH,HTT, THT.TTH.TTT}
ThenC ={HHH}nIC) =

nic)
Meow, P(C) = (S)
. _1
L PC) = 5
Answer 3.

Let S be the sample space.
Then§=1{1,2,3,4,5 6} n(5) =

[i} Let & be the event of getting an odd number.
5=012.3.4 5.6}
Then A=1{1, 3, 5} n{A)=3.

niad
n(s)

Mo, PLA)=

L P(A)=

| Ly
P



(ii) Let B be the event of getting a perfect square.
5=01.2.3,4546}ThenB={1, 4}~ n(B) = 2.

n(B)
n(s)
2_1
& 3

Mowe, P(BI=

S P(B)=

[iii) Let C be the event of getting a number greater than 3.
5={1,2,3,45 6}
Then C=1{4,5, 6}

& n(C)=3

_n(c)
Moy, P(C)=

nis)
> 1
SRCi==Z=2
(C) =5

Answer 4.

The sample spaceis
={(1,1),{1,2),(1,3),(1,4), (1, 5).(
{2 1), (2, 20,02, 3), (2,4}, (2.5). (2.6
13.1),(3.2),03.3),(3.4), (3, 5), (3,
4.1), (4. 2),14.3), (4. 4), (4,5), (4,
(5, 1), (5,2}, (5, 3), (5,4),(5,5), (5,
(6,1),(6,2),16,3),(6,4), (6, 5), (6, 6)}
This contains 346 sample points. & n(S) = 36

6),

1,
).
6),
6),
6),

i) Le
S={{1,1),(1,2),(1, 3).(1,4)(1,5).(1,86)
(2,1),(2,2),(2, 3),(2,4),(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), (5, 6).
(6,1),(6, 2), (6. 3), (6,4), (6, 5), (6, 6)}
Then A ={(3, 6), (4, 5), (5, 4), (6, 3)} . n(A) =4
Al A

I FIA)=—2

o, PLA ~(S)



(i) Let B be the event that the sum of the numbers on their upper faces is at the most 3.
S={1. 1,01, 2,(1,3),(1,4),(1,5),(1,6),

(2.1).(2,2),(2, 3),(2,4),(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), (5, 6),

(6, 1), (6, 2), (6, 3), (6, 4), (6, 5), (6, &)}

ThenB={(1,1),(1,2).(2,1)}~n(B) =3

Now, P(B )= ”g
1
RE)-

[|"||'} Let C be the event that the number on the upper face of the first die is less than the number on the upper face of the second die.
={(1,1),(1.2), (1.3}, (1. 4), (1,5), (1. &},

{2 1), (2, 23*12&1!2.&}!&}!&1

(3, 1), (3, 2), (3. 3), ﬁ,&}_ 3. 5.

(4, 1), (4, 2), (4, 3),

(5, 1), (5, 2), (5, 3),

(6, 1), (&, 2), (6, 3),

EG'E

2R
o
o |

ThenC={(1,2),(1,3),(1,4),(1,5),(1,6), (2,3),(2.4),(2,5),(2,6),(3,4), (3, 5),
(3,6),(4,5).(4,6),(5,6)}
~n(C)=15

w, Pc)="0E)

n(s)
15_5

PC)=—2=
=% 12

Answer 5.
The sample space is

5={1,2,3,4.546..,18,19, 20}

s nis)=20

(i) Let A be the event that the number on the cardis a
prime number.

5={1,2.3.4,5,6,7,8,9,10,11, 12,13, 14, 15,16,17, 18,19, 20}



Then&=1{2, 3,5,7,11, 13,17, 19}~ n(A)
Now, P(&)= ")

=8,

nis)
p(,&)=2_8[]=§

[ii) Let B be the event that the number onthe cardisa

perfect square.

$={12,3,456,7.8,9,10,11,12,13,14, 15,16, 17,18, 19, 20}
ThenB={1,4, 9, 16}

~n(B)=4.

Now, P(B)="tB)

n(s)
SpE)- =2 _ 1

20 5

(iii) Let C be the event that the number on the card is a multiple of 5

5={,2,3,4,56,7,8,9,10,11,12,13, 14,15, 16, 17,18, 19, 20}

Then C ={5, 10, 15, 20}

~niC)=4.

Nowy, P(C)=1LE

n(s)
S p(e=2 =1

20 5



Answer 6.

The sample space is

S5={10,12,13,14, 20,21, 23,24, 30,31, 32, 34, 40, 41,42, 43} n(S) = 14.

(i} Let A be the event that the number formed is an even
number.

5={10,12 13, 14, 20,21,23,24,30,31,32,34,40, 41,

42,43}

Then & =110, 12, 14,20, 24, 30,32, 34, 40,42}~ n(A) = 10
Now, P(a) =LA
nis)
L p(ay=20-2
16 2

(ii) Let B be the event that the number formed is greater

than 40.
§={10,12, 13,14, 20,21,23,24.30,31.32,34,40, 41,

2,43} Then B ={41, 42, 43}

~ niBl=3
nie)
nis)

- F(B) = 1_36

MNow, P(BI=

(iii) Let C be the event that the number formed is a
prime number.

5={10,12 13,14, 20,21,2324,30,31.32,34 40, 41,
42,43}

ThenC={13,23,31,41,43} ~niC)=5

_n{cy
Mo, P(Cj—ﬁ
- P(C)=—

16



Answer 7.
Here, there are three boys By, B, Bs and two girls G4, Ga.

A committee of two is to be formed... The sample space is
5={B4B3.B4B3 B;B3 B1G4,B1G3,B;G1, BsG3, B3Gy,

B3G3, G1Gy}

~n(s)=10

(i} Let A be the event that the committes contains at
least one girl.
5=1{B1B2.B1B3 ByB3, B1G;, B1Gy, BoGy, ByGy, B3Gy,

Then A={B1Gy, B1Gp, B2G, BaG2, B3Gy, B3Ga, G1G3}
an(A)=7
niA)

M, F"(A)=m

p(A)=%

[ii) Let B be the event that the committes contains one boy and one girl.

5$={B1B5,B1B3, BsB3, B1G1, B1G5, B2G,, B2G3, BaGy,

B3Gj, G1G3}

ThenB = {BlG 1+ BIGQ. EQG 1 BQGQ. EgG 1 Bng}

=~ n(B) = 5.
_n(B)
Mo, PIB) _ﬁ

6 _ 3
SPB)=— = =
B)=15 =5



(iii) Let C be the event that the committee contains only boys.
5= {Eﬁg- B B3 BoB3 B1G1,B1Go, B3Gy, B2Gy, B3Gy,

B3Ga, G1Go}

Then C={B1B2, B1B3, BB} n(C) =3.

_n(c)
I oy, Ff'l[le—r_”:S:I
_ 3
Answer 8.

One card can be drawn out of 52 cards in 52 ways.

~ The sample space S contains 52 sample points. = n(S) =52,

(i} Ais the event of getting a black card.

Mumber of black cards in a pack of 52 cards = 26
(13 spades and 13 clubs).

One card can be drawn out of 26 black cards in 26
Ways.

~nlA) =26

Moy, PLA)= %

26 1
CPAEIZ==2
ArFs=3



(i) B is the event of not getting a black card.

Out of 52 cards,

Mumber of black cards = 26 Number of red cards = 26
Mot getting a black card means getting a red card.
One red card can be drawn from 26 red cards.

This can be done in 26 ways.

~niB) =26 ...[Mot getting a black card means getting a red card.]

MNow, P(B) = %

(iii) C is the event of getting a card bearing number between 2 to 5 including 2 and 5.
There are 13 cards in each of the four suits, Spades, Hearts, Diamonds and Clubs.

There are 4 cards bearing numbers 2, 3, 4, and 5 in each of the four suits.
o Thereareinall4 x4 =16 cards.

One card can be drawn out of 16 cards in 16 ways.~ n{C) = 14.

_ nfC)
Mow, P{C) = ﬁ
cpoy= 185 -4

52 13



