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Date: 19/10/2021

A die is thrown three times. Find P(E/F) where
E : 4 appears on the third toss, F : 6 and 5 appear respectively on first two tosses.

If P (A) = %, P(B)=% and P (AU B) = 1—71 find
() P(ANB) (i) P(AIB) (iii) P(B!A)

If P (A) = 0.8, P (B) = 0.5 and P (B/A)= 0.4, find :
(i) P(ANB) (i) P(AIB) (iii) P(AUB)

A coin is tossed three times, Find P(E/F) in each case where
(i) E: head on third toss, F: heads on first two tosses
(ii) E: atleast two heads, F: at most two heads

(iii) E: at most two tails, F: at least one tail.

Two coins are tossed once, Find P(E/F) in each case where
(i) E: tail appears on one coin, F: one coin shows head
(ii) E: no tail appears, F: no head appears

An instructor has a question bank consisting of 300 easy truelfalse questions, 200 difficult
true/false questions, 500 easy multiple choice questions and 400 difficult multiple choice
questions. If a question is selected at random from the question bank, what is the
probability that it will be an easy question given.that.it is a multiple choice guestion?

12 cards numbered 1 to 12 are placed in a box; mixed up thoroughly and then a card is
drawn at random from the box. If it is known-that the number on the:drawn card is more
than 3, find the probability that it is an even number.

A family has 2 children. Find the probability that both are boys, ifit is known that
(i) at least one of children is a boy. (ii) elder child is a boy.

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 probability that bothare girls given that (i) the youngest
is a girl (ii) at least one is'a-girl?

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 conditional probability of the
event, ‘the coin shows a tail’ given that “at least one die shows a 3’.

Given that two numbers appearing on throwing two die are different. Find the probability
of the event ‘the sum of nhumbers.on the die is 4°.
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Q12. In a hostel, 60% of the students read Hindi newspaper, 40% read English newspaper and
20% read both Hindi and English newspapers. A student is selected at random.

(a) Find the probability that the student reads neither Hindi nor English newspaper.

(b) If the student reads Hindi newspaper, find the probability that the same student
reads English newspaper also.

(c) If the student reads English newspaper, find the probability that the same student
reads Hindi newspaper also.

Q13. A fair die is rolled. Consider events E = {1, 3, 5}, F={2, 3} and G = {2, 3, 4, 5}. Find
(i) P (E/IF) and P (FIE) (ii) P (E/G) and P (GI/E) (iii) P [(E U F)/G] and P[(E N F)IG]
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MATHEMATICS - Xl | Conditional Probabilty NCERT-Solution

Date: 19/10/2021
S1. Adie is tossed three times then n(S) = 216
E={1,1,4),(1,2,4),(1,3,4),(1,4,4)(1,5,4),(1,6,4),(2,1, 4),
(2,2,4),(2,3,4),(2,4,4),(2,5,4),(2,6,4),(3,1,4), (3, 2,4),

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

F=1{6,5,1),(6 5, 2) (5, 3),6,5,4), 6,5,5), (6, 5, 6)}
ENF= {6,5,4)

PE)= 515 =5 P(F)= 5= =2c and P(ENA= 5=
P(ENF) 1
_2ENr) 216 1 36 1
PER="pFE =1 T216°1 "6
36
S2. H =E =E =l
ere P(A) = o7+ P(B)=7x and RMAUB)=
(1) P(AUB) = P(A) + P (B)-P(AM B)
7 6 5 27 4
— = —+——P(ANB =Y. 4
1> 11T (ANB) = P(ANB) =19
4
. P(ANB) 11 4 A1w'4
(il P(A/B)= (PTQ)L Tt S
11
4
P(ANB) 11 _ 4 11 2
(iii) P(BIA) = W: 5 =ﬁx€=§
1
$3. HereP (A)=0.8,P(B)=0.5and P (B/A)=0.4
- P(ANB)
() Now PBIA) = ~pay
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P(ANB)

0.4= — P(AB)=0.4 x 0.8 =0.32

0.8
y P(ANB) 0.32

(ii) P(A/lB)= “PB) - 05 - 0.64
(iii) P(AUB)= P(A)+P(B)-P(ANB)

=0.8+0.5-0.32=0.98

S4. When a coin is tossed three times then
(i) S = {HHH, HHT, HTH, THH, HTT, THT, TTH, TTT}
E = {HHH, HTH, THH, TTH}
F = {HHH, HHT}

ENF= {HHH)}

4 1 2 1 1
PE)= 5 =5 PPA=g=7andPENA=Z

1
CPENF) & _ 1 4 1
PER="pFp = 178172
4
(i E = {HHT, HTH, THH, HHH}

F = {HHT, HTH, THH, HTTo"THT, TTH, TTT}
ENF = {HHT, HTH, THH}

4 1 7
P(E) = e E’P(F) 5 and P(ENF) =
3
PENF) 8 3 8.8
PEOTTTRE T LT
(i) E = {HTT, THT, TTH, HHT, HTH, THH, HHH}

F={HHT, HTH, THH, HTT, THT, TTH, TTT}
ENF= {HTT, THT, TTH, HHT, HTH, THH}

E_

P(E) = P(F)- — and P(ENF= 7
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P(ENF) _

P(EIF) = ~pF

0|~ w

S§5. When two coins are tossed then
() S={HH, HT, TH, TT}
E = {HT, TH}
F = {HT, TH}

ENF={HT, TH}

1

2 1 2
PE) =75 = 5. PF) 5

=5 and P(ENA) =

4 " 2

BN

PENF) 12 _
P(F) ~1/2 ~

(ii) E = {HH}
F={TT}
ENF=¢

P(EIF) = 1

1 1
P(E)= 7 PF)=7 andP(EﬂF)=%=0

PENF) 0

PER="pFy =14 %0

S6. Here total questions = 300 + 200 + 5004+ 400 = 1400

Let A be the event that selected question is an easy question.

3004500 800 4
PAY= 4400 ~ 1400~ 7

Let B be the event that selected question is a multiple.choice question.

500+400 900 -9

PB)= 200 " 1400~ 14

Now A (] Blisthe event so that the selected question is easy and multiple choice question.

500 S
PANB)= 1400 = 14
5
PANB) 14 5
PAB)= —ppgy = 9 =g
14
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S7. Letusdefine the events as
A : Number on the drawn card is more than 3.

B : Number on the card is an even number

Here, total sample space, n(S) =12

A={4,56,7,8,9,10,11,12} and B={2,4,6,8,10, 12}

So, AnB={4,6,8,10,12}
9 3
= PA)= — = — [+ Total cases = 12]
12 4
_ 6 _1 _5
and P(B)-12—2andP(AmB) 12
. B
We have, to find P[Z)'
By using conditional probability, we have
P(E) =PBOA pay£0
A P(A)
)
_P(AnB) _12 _ 544 _5
P(A) 3 W12+3 9
4

Hence, required probability =

©o|o;

S$8. Let B represents elder child which is a hoy and b represents youngef:.child which is also a boy.
And G represents elder child which is a girl'and g represents younger-child which is also a girl.

The sample space of the above is given as S = {Bb, Bg, Gg, Gb}
‘ n(S). =4

Let us define event A : both children are boys, then A ={Bb}
e n(A) =1
(i) LetB: atleast.one of the children is a boy and A = both children are boys.

We have to find P(g] , we know that

AL P(ANB) .
P(EJ = W,P(B)io .- ()

Now, A N B ={Bb}
= P(A N B) = % ... (i)
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and B = {Bb, Bg, Gb}
= nB)=3

BN P(B) = % ... (iii)
From Eqs. (i), (ii) and (iii), we get

W=

o)t

w|
AlWhA|[=~

Required probability = %

(i) Let B:The elder child is a boy and A : Both children are boys.

We have to find P(g] .

Now, B ={Bb, Bg}

2 1 .
= P(B) = 2-35 . (iv)
and A B = {Bb}
= P(AmB)=% W)

From Egs. (i), (iv) and (v), we get

P(A) _ P(AnB) _

B P(B)

N[ =B =
1
N =

Required probability = %

$9. Here S= {BB, BG, GB, GG}
() Let A= {GG}
B = {BG, GG}

AN B=4GG}

P(A) = %, P(B) = =% and P(AﬂB)=%

BN

P(ANBY

PAIB)= —pp

N =
—
N

(i) Let A= {GG)}
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B = {BG, GB, GG}

(AN B) = {GG}
1 3 1
P(A)= 4. PB)=7 and P(ANB)=
P(ANB) 1 1 1
2 4
P(AIB) = ) =%=—><—=5
4
$10. Here, S={3,1),3,2),(3,3)(3,4),(3,5), (3, 6), (6, 1), (6, 2), (6, 3), (6, 4),

(6.5).6.6)(1, ) (1. 1), (2, H), (2, 7), (4, H), (4, 7). (5 H), (5 T}

Let A be the event of getting a tail on coin.

A= {1.1N.2 74T G N

Let B be the event of getting 3 on at least one die.

B={3,1).32),(3,3)(3,4) (3,95 @3, 6), (6 3);

ANB= ¢
4 1 7 0
P(A) = 55 = 5. P(B)= 55 and (AN B) =5 =0
P(ANB) ¢
PAB) = —pgy == =0

20
S11. Here two die are tossed then n (S) = 36
Let A be the event of getting the sum of numbers on the die is 4

A= {(1,3)(2 2) 3, 1)}

Let B be the event of getting two different numbers on twodice.

B="1{(1.2), (1,3).(1,4), (1:8).(1.6), (2, 1), (2. 3), (2, 4), (2, 3). (2, 6),
(3, 1)(3.2) (3,4) (3,9):3, 6) (4, 1), (4, 2), (4, 3), (4, 9), (4, 6),
(5. 1), (5. 2), (5,3):(5. 4) (5,6), (6, 1), (6,2), (6, 3), (6, 4), (6, 5)}]

ANB= {(1,3), (3N}

3 1 30 _5 2 1
=— P(B)=~-=—andPANB)= - = —

Now PAY= 36 = 12 36 6 36 18

1
P(AHB)_%_iXQ_L
PB) ~ 5 185 15

P(AIB) =
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S$12. Let A be the event that a student reads Hindi newspaper and B be the event that a student reads
English newspaper.

60 40

P(A)= 15 =06, P(B)= 155 =04
and P(ANB) = % =0.2
(a) NowP(AUB)= P(A)+P(B)-P(ANB)

=06+04-02=0.8
Probability that student reads neither Hindi nor English newspaper

1
=1-P(AUB)=1-08=02=

P(ANB) 02 1
(b) PBIAY= —pa =08 "3
P(ANB) 02 1
(c) P(AIB) = PB) ~04°2
$13. Here E={1,3,5}, F={2,3} and G={2, 3, 4,5}
E ENF={3}, ENG={3,5}, (EUFNG=42,3,5)
and (ENFNG= {3}
3 1 2 1 4
P 2 POTe 5 VFPO%673
1 2 1 37 1
PEENA= 5. PENG=Z73. PIEUANGI=T =7
1
and  PIENANG]= ¢
1
PEENF) 6 1 3 .1
(i) P@ﬂ=—ﬁ§—-7=gﬁ=§
3
1
PEENF) .6 1 2 1
and S PEB)= TpE ST T8 173
2
P(ENG) 3
, 3 1.3 1
(if) HEQ:_ﬁ5_=§=??=E
3
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1
PENG) 3 _1.2_2
and P(GIE) = PE) “1°3%1°3
2
PIEUANG] _;
2 1 3 3
(il P(E U F)/G] = PG) =%=Ex§=z
3
1
PENFNG] 6 1 3 1
and P[(ENF)IG] = [P(G) ]=3=_X§=Z
3
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MATHEMATICS - XIl | Multiplication Theorem on Probablitiy NCERT

Q1.

Q2.

Q3.

Q4.

Q5.

Q6.

Date: 19/10/2021

A bag contains 15 tickets numbered from 1 to 15. A ticket is drawn and then another
ticket is drawn without replacement. Find the probability that both tickets will show even
numbers.

A card is drawn from a well shuffled deck of 52 cards and then a second card is drawn.
Find the probability that the first card is a spade and the second card is a club if the first
card is not replaced.

Two balls are drawn from an urn containing 2 white 3 red and 4 black balls one by one
without replacement. What is the probability that at least one ball is red?

What is the probability of drawing in succession an ace, king and queen of clubs from a
deck of cards under the assumption that the cards are not replaced after each draw?

Two cards are drawn at random and without replacement from a pack of 52 playing cards.
Find the probability that both the cards are black.

A box of orange is inspected by examining three randomly selected-oranges drawn without
replacement. If all the three oranges are good; the box is approved for sale, otherwise,
it is rejected. Find the probability that a box containing 15 oranges out of which 12 are
good and 3 are bad ones will be approved for sale.

Add.: 855, Nitikhand-I, Indirapuram, Gzb. | Ph.: 7292077839, 7292047839 | www.smartachievers.in | info@smartachievers.in

Page 1



Nurturing Success...

MATHEMATICS - XII | Multiplication Theorem on Probablitiy NCERT-Solution

S1.

S2.

S3.

Date: 19/10/2021

Let A and B be the events of drawings an even number ticket in the first and second drawn
respectively.

In the first draw, there are 7 even numbers out of 15 numbers.
7

PAA) = 75

After first draw, there are 14 tickets left.

In the second drawn, one even number ticket is drawn out of 14 tickets.

6 _3
PBIA) = oo ==

P(AN B) = P(A) - P(BIA) = %xg = %

Let A be the event of drawing a spade card in the first drawn and B bethe event of drawing a club
card in the second drawn. In the first draw, one spade card is drawn out of 13 spade cards.

13 1
PO 5"
After the first draw, there are 51 cards left.

In the second draw, one club card is drawn out.of 13 club cards.

13
P(BIA) = a
1 13 13
P(ANB)= P(A)-P(BIA) = Zxa = 2—04'

Totalballs=2+3+4=9
Let A and B be the events that no red ball is drawnein first drawn and second drawn, respectively.
Probability that at least one red ball is drawn=1-P (A B)

In the first draw

6 2
P(A)=§=§

After first draw, there are 8 balls left.

In the second draw

5
P(BIA)= g

Add.: 855, Nitikhand-I, Indirapuram, Gzb. | Ph.: 7292077839, 7292047839 | www.smartachievers.in | info@smartachievers.in

Page 1



S4.

S5.

S6.

- 124042 1
1=PANB)=1-P@A): P(BIA) = 1-Tx o = 1-5 = =

Let A, B and C be the events of drawings an ace of clubs first draw, a king of clubs in the second

draw and a queen of clubs in the third draw respectively.
In the first draw, one ace of clubs is drawn out of 52 cards
1

PA) = o

After first drawn, there are 51 cards left.

In the second draw, one king of clubs is drawn out of 51 cards

1
P(BIA) =

After second draw, there are 50 cards left.

In the third draw, one queen of clubs is drawn out of 50 cards

1
P(CIAB) = 25

1 1.1 1
PANBNC) = P(A)-P(BIA) - P(CIAB) = o5 X 532 50" 130800 -

Let A and B be the events of drawing a black card in first draw and second draw respectively.

In the first draw, there are 26 black cards out of 52 cards

26 1
PA) = 52 2

After first draw, there are 51 cards left.

In the second draw, there are 25 black c¢ards out of 51 cards
25

P (BIA) =55

1 25 25
P(AfMB)= P(A) - P(BIA) = Exﬁ =102
The box contain15 oranges out of which 12 are good and 3 are bad.
In the first.draw, one orange is drawn.out of 12 good oranges.

12
P(A)= 1z

After first draw, there are 14 oranges left.

In the second draw, one orange is drawn out of 11 good ornages.

11
P(BIA) = o5
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After second draw, there are 13 oranges left.
In the third draw, one orange is drawn out of 10 good oranges.

10
P(CIAB) = 3

12 11 _10 _ 44
P(ANBNC) = P(A)- P(BIA) - P(CIAB) = Jox X2 = oo
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MATHEMATICS - Xl | Independent Events NCERT

Q1.

Q2.

Q3.

Q4.

Q5.

Q6.

Q7.
Qs.

Q9.

Q10.

Q11.

Q12.

Q13.

Date: 19/10/2021

If A and B are two events such that P (A) = % ,P(B)= % and (AN B)= % ,find P (not Aand
not B).

If events A and B are such that P(A) = %; P(B) = % and P (not A or not B) = %_
State whether A and B are independent?

A die marked 1, 2, 3 inred 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?

Let A and B be independent events with P(A) = 0.3 and P(B) = 0.4 Find
(i) P(A( B) (ii) P(AU B) (iii) P(A/ B) (iv) P(BI A)

Given two independent events A and B such that P(A) = 0.3, P(B) = 0.6. Find
(i) P(A and B) (ii)) P(A and not B) (iii) P(A or B) (iv) P(neither A nor B)

Given that the events A and B are such that P (A) = % P (AUB)= % and P (B) = p.

Find p if they are (i) mutually exclusive (ii) independent.
A die is tossed thrice. Find the probability of getting an odd number at least once.

Two balls are drawn at random with replacement from.a box containing 10 black ‘and 8
red balls. Find the probability that

(i) both balls are red (ii). first ball is black and second is red
(iii) one of them is black and other is red

The probabilities of two students A and B coming to the school’in time are g and S

7
respectively. Assuming that the events, ‘A coming in time’”and ‘B coming in time’ are

independent, find the probability-of only one of them coming to the school in time.

A speak truth in 60% of the cases, while B in 90% of the cases. In what percent of cases
are they likely to contradict each other in stating the same fact? In the cases of
contradiction do you think, the statement of B will.carry more weight as he speaks truth
in more number of cases.than A?

Probabilities of solving a specific problem independently by A and B are 15 and 13
respectively. If both try to solve problem.independently, find the probability that

(i) problem is solved, (ii) exactly one of them solves the problem.

A speaks truth 75% of the cases;while B in 90% of the cases. In what percent of cases
are they likely to contradict each other in stating the same fact? Do you think that statement
of B is true?

P speaks truth in 70% of the cases and Q in 80% of the cases. In what percent of cases
are they likely to agree in stating the same fact?

Do you think, when they agree, means both are speaking truth?
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Q14. In a hockey match, both teams A and B scored same number of goals upto the end of the
game, so to decide the winner, the referee asked both the captains to throw a die
alternatively and decided that the team, whose captain gets a six first, will be declared
the winner. If the captain of team A was asked to start, find their respective probabilities
of winning the match and state whether the decision of the referee was fair or not.

Q15. A fair coin and an unbiased die are tossed. Let A be the event ‘head appears on the coin’
and B be the event ‘3 on the die’. Check whether A and B are independent events or
not.

Q16. One 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?

(i) E:the card drawn is a spade, F: the card drawn in an ace.
(ii) E: the card drawn is black, F: the card drawn is a king.
(iii) E: the card drawn is a king or queen, F: the card drawn is a queen or jack.
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MATHEMATICS - Xl | Independent Events NCERT-Solution

S1.

S2.

S3.

1 1 1
Here P(A)= — = — = —
e (A) 4 PB)=- and P(ANB)= ¢

P(notAand notB)= P(ANB) =P (AUB) =1-P(AUB)

Now P(AUB)= P (A) + P(B)-— P(AN B)
_1,1 1 _244-15
"4 28 8 8
5 3
= 1—— = —
P (not A and not B) 8- 8"
_ 1 _ 7 T1IBY =
Here P (A) = > P(B)—.E and P(AUB)
Now P(AUB) = P(ANB) =1-P(ANB)
l—1 P(ANB PAﬂB-Fl-
2 - 1Pl ) = P( )= 14es
N PAxPB—lx—T——i
ow WxPB= 3" 2 "2

PANB)= P(A) x P(B)
Thus A and B are not independent.

Let A be the event when the number on thedie is even.

There are 3 even numbers out of 6 numbers

3 1
PA=5 =3
Let B be the event when'the number is red.

There are 3 numbers-marked red out of 6 numbers

3 1
A= =3

Now A () B is the event when numbers is even and marked red.

There is only one number which is even and marked red

1
PANB) = ¢

Date: 19/10/2021

1
4

Ao
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11 1
Now PA) xPB)= 5x5 =7

P (A B)=# P(A) x P(B)
Thus A and B are not independent events.
S4. P(A)=03 and P(B)=04
(i) Since A and B are independent
P(ANB)=P(A) x P(B)
=03x04=0.12
(i) PAUB)=PA)+PB)-PANB)
=03+04-0.12
=0.7-0.12=0.58
P(ANB) 012 _

(iii) PAB) = —pg)y = o4 =03

. P(ANB) 0.12

(iv) P(BIAY= —pia = o3 =04
5. Here P(A)=0.3 and P(B)=0.6

(i) Since A and B are independent events
P(Aand B)= P(ANB) = P(A) x P(B)

= 0.3x0.6=0.18
(ii) P(A and not B) = P (A(\B) = P (A) ¥ P(B)

= P(A)x [1 =P (B)}= 0.3 x [1 —0.6]

= 0.3x0/4=0.12

(iir) P(AorB)= P(AUB) = P(A) + P(B)— P(A(B)
=03+06-0.18=09-048=0.72

(iv) P(neither A.ner By= P(ANB) = P(A)xP(B)
[1-PA][1=P(B)]
(1-0.3) (1=0.6)=0.7 x 0.4 = 0.28.

$6. Here,

P (A) = %,P(AUB)=%and P (B) =p.

(i) Aand B are mutually exclusive
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= PANB)=0
Now P(AUB)=P(A)+P(B)-P(ANB)

3 _ 1ipo0omp=3.1_865_1
5 2 P57 2710 T 10

(i) Aand Bare independent
P(ANB)= P(A) x P(B)
Now PAUB)=PA+PB)-P(ANB)

N P(AUB) = P(A) + P(B) - P(A) x P(B)
3 _ 1.1
= 5 2 2
E_l_p[1_lj S R |
= 5 2 2= 10 - P 2=P" 5

S7. When a die is thrown, there are 3 odd numbers on the die out of 6 numbers.

3 1
Probability of getting odd number = 5 = )
1 1

Probability of getting even number = 1—5 =32

Now probability of getting no odd number when the die is tossed thrice

Probability of getting even number when the die is tossed thrice
11 1 1

—X—=X—= = —
2 2 2 8
Probability of getting an odd number.atleast once when thedieis tossed thrice
_ 1T
8% 8
$8. Total number of balls =10 + 8 =18
(i) Probability of getting both red balls

_ 8.8 _16
~ 1818 81°
(i) Probability of getting black ball firstand then red ball

10 8 _20
1818 81
(iii) Probability of getting one black and other red ball

10 8 8 10 20 20 _ 40

—X—t—X— = —F— = —
18 18 18 18 81 81 81
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S$9. Given, Probability of student A coming in time,

PA= 3

= Probability of student A not coming in time,

— 3 _4
P(A)=1-2=2
7 7
Probability of student B coming in time,

P(B) = g

= Probability of student of B not coming in time,

_ 2
P(B) =1- =2

~ |

Required Probability

P(A~B)+P(ANB)

P(A)-P(B)+P(A)-P(B)

_32.45
7777
-6 20 _26
49 49 49
$10. Given,
60 - 60 40
P(A.) = P(A;) =1— > = &~
D= Jo0¢ (4r) 100 _ 100
90 _ 00." 10
=" pB)=122=
£BY= J00° (Br) 100 100

P (A and B are contradict ta.each other)

P(A;)-P(Br)+ P(Ar)-P(B;)

600 40 90
X - X
100 “100 100 100

600+3600 4200 42
10000 10000 ~ 100

Percentage of (A and B are contradict to each other) = 42%

Yes, the statement of B will carry more weights as he speaks truth in more number of cases
than A.
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S11. Let P(A) = Probability that A solves the problems
P(B) = Probability that B solves the problems
P(A) = Probability that A does not solve the problems

P(B) = Probability that B does not solve the problems
According to the question, given that
1

PA) = -
= pa)=1-1=1 [ P(A)+ P(A)=1]
2 2
=1
and P(B) = 3
— 1 g
- p(B) =1- 373
(i) P (problems is solved) = P(A)-P(B) + P(A)-P(B) + P(A)-P(B)
1 2 1 1 1 1
] (EXS_J+(EX§]+(EX§)
2. 1. 1_4_2
= —4+—4—=— = —
6 6 6 6 3

2
Probability that the problem is solved = 3

Alternate Method:

P (problem is solved) = 1 — P(none of them solve problem)

12P(A)P(E) = 1-( 32| PR - anap(B)-2]

1
3
(i) P (exactly one of themrsolves the problem)

2
=1-— = —
3

P(A)-R(B).LP(A).P(B)

|
T e,
N =

X
winN
S

_|_
—_—
N[ =
W)=
S

1"
®|N
-+
1
1
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S12. Given,

75 - 75 _ 25
PAD= 00" PlAr) =1- 100 100
90 — 90 _ 10
P(B) =195 PBr)=1- 100 100

P (A and B are contradict to each other)

= P(A; nBr)+(Ar nB;)

P(A;)-P(Br)+P(Ar) P(B;)

75 10 25 90
X + X
100 100 100 100

750+2250 _ 3000 _ 3
10000 10000 10

.. Percentage of P(A and B are contradict to each other)

3
= ° %100 = 30%
10 °

We think that statement of B is false.

S$13. Given,
70 _ 70 30
PP)=— P(P;) =12 = 2=
P = T00 (Pr) 100 100
80 — 80 20
P - P = ‘| —_— =
@) 100" (Qr) 100 100

P (A and B are agree to each other)
=P(P, nQ;)+P(Pr nQ;)

P(P)-P(Q;)+P(RPr)P(Q;)

_ 70 80 30,20
100 100 ~ 100,100

_ 9600 o 600
10000+ 10000

_.6200 _ 62
10000 100

.. Percentage of A and B are agree to each other

- 82, 100 =62%
100

No, agree does not mean they are speaking truth.
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S14. Let, E, = Event of A getting six and E, = Event of B getting six

In throwing a die,

Total number of sample spaces n(S) =

P(E,)

. Probability of not getting a six P(E) =

1

= P(E2). = E

P(E2) =1-

O)I—L
culcn

Since, the referee gives first chance to captain A for throwing a die.

Probability of A winning =

Probability of B winning

Here, we see that P(A) > P(B).

[P(E))+P(EinE2nE,)+

2]

P(E\)+P(E1)-P(Ez2)-P(E,) +...

1,55 1, =1[1+[§f+ ]
6 6 6 6 6 6
1( 1 e ) a
—| — - Sum of infinie GP, jie, S =—
6[1_25] [ - 1—r]
36
1 36 6
—_ X — = —
11 11
P(E1nE,)+P(E1NE2nE1NE,)+..

P(E,)-PEN+P(E) P(Ez)P(E1)P(Ez)+

5 AT 5 5 1

—X=F—X—X—X—+

6 6 6 6 6 6

5. § ]

36

5( 1 )5 36 _5

36| _25(..986 11 11
36

Hence, tean1’A has more chance of winning a game.

As the referee first give a chance to team A, hence it is not a fair decision.

S15. Let A be the event when head appears on the coin.

PA) = =

Let B be the event when 3 appears on the die.
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1
PB) =%

The sample space for ‘a coin is tossed and a die is tossed’ is

S={H1,H2, H3, H4, H5, H6, T1, T2, T3, T4, T5, T6}

Now A () Bis ‘head appears on the coin and 3 appears on the die’

ANB = {H3)
PANB) = —
( ) = 12
Now P(ANB)= P(A) x P(B) = 112

which shows that A and B are independent events.

§16. (i) E:the card drawn is a spade

13 _ 1
PEI= 5= %
F: the card drawn in an ace
S
F) =55 =13
E (N F: the card drawn in an ace of spade
1
PENF) = 52
N P x P -1i ! P(EN
ow P (E) (F)41352(F)

Thus events E and F are independent.
(i) E:the card drawn is black

26 .1
PE = 5202
F: the card drawn is a king
g o S 1
OF 52 =13
E N F: the,card-drawn is a king of blackieolour
2 1
PENA= 55 =%

1 179
Now P(E)x P (F)= oxz = - = PENF)
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Thus events E and F are independent.
(i) E:the card drawn is a king or queen

8 2
IR RET
F: the card drawn is a queen or jack
8 2
SERETREE
E () F: the card drawn is a queen
4 1
P(ENF)= 52 - 13
N P(E) x P (F) = ixi-i
ow PE)xP(F)= 13"73 = 169

P(ENF) = PE) x P (F)

Thus events E and F are not independent.
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- SMART ACHIEVERS

Y__E!:B_g Nurturing Success...

Nurturing Success...

MATHEMATICS - XlIl | The Law Of Total Probabilty NCERT

Date: 19/10/2021

Q1. A person has undertaken a construction job. The probabilities are 0.65 that there will be
strike, 0.80 that the construction job will be completed on time if there is no strike, and
0.32 that the construction job will be completed on time if there is a strike. Determine the
probability that the construction job will be completed on time.

Q2. A purse contains 2 silver and 4 copper coins. A second purse contains 4 silver and 3
copper coins. If a coin is pulled at random from one of the two purses, what is the
probability that it is a silver coin?

Q3. An unbiased coin is tossed. If the result is a head, a pair of unbiased dice is rolled and
the sum of the numbers obtained is noted. If the resultis a tail, a card from a well shuffled
pack of eleven cards numbered 2, 3, 4 .... 12 is picked and the number on the card is
noted. What is the probability that the noted number is either 7 or 8?

Q4. There are two bags, one of which contains 3 black and 4 white balls, while the other
contains 4 black and 3 white balls. A fair die is cast, if the face 1 or.3'turns up, a ball is
taken from the first bag, and if any other face turns up a ball is chosen-from the second
bag. Find the probability of choosing a black ball.

Q5. A contents of three bags |, Il and Ill are as follows:
Bagl: 1 white, 2 black and 3 red balls,
Bag Il: 2 white, 1 black and 1 red ball, and
Bag lll: 4 white, 5 black and 3 red balls.

A bag is chosen at random and two balls are drawn.'What is the probability that the balls
are white and red?

Q6. There are two bags. The first bag contains-5 white and 3 black balls the second bag
contains 3 white and 5 black balls. Two.balls are drawn at random from the first bag and
are put into the second bag without noticing their colours. Then two balls are drawn
from the second bag. Find the probability that the balls are white and black.

Q7. One bag contains 4 white and 5 black balls. Another bag contains 6 white and 7 black
balls. A ball is transferred-form first bag to the second bag and then a ball is drawn from
the second bag. Find the probability that the ball'drawn is white.

Q8. Abag contains 6 red'and 5 blue balls and another bag contains 5 red and 8 blue balls. A
ball is drawn from the first bag and without noticing its colours is put in the second bag.
A ball is then drawn from the second bag.Find the probability that the ball drawn is blue
in colour.

Q9. Abagcontains 4 red and 3 back balls, Asecond bag contains 2 red and 4 black balls. One
bag is selected at random. From the selected bag, one ball is drawn. Find the probability
that the ball drawn is red.

Q10. Find the probability of drawing a one-rupee coin from a purse with two compartment one
of which contains 3 fifty-paise coins and 2one-rupee coins other contains 2 fifty-paise
coins and 3one-rupee coins.
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Q11. In a bolt factory, machines A, B and C manufacture respectively 25%, 35% and 40% of the
total bolts. Of their output 5, 4 and 2 percent are respectively defective bolts. A bolt is
drawn at random from the product. What is the probability that the bolt drawn is defective?
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" SMART ACHIEVERS

Nurturing Success...

Nurturing Success...

MATHEMATICS - Xl | The Law Of Total Probabilty NCERT-Solution

S1.

S2.

S3.

S4.

Date: 19/10/2021

Let A be the event that the construction job will be completed on time, E, be the event that there
will be a strike and E, be the event that there will be no strike.

We have,

P(E,) = 0.65 P(E,)=1-P(E,)=1-0.65=0.35
P(AIE)) = 032 and P(A/E,)=0.80

By total probability theorem, we have

Required probability = P (A)
= P(E,) P(AIE,) + P(E,) P(AIE,)
= 0.65x0.32+0.35x0.80
= 0.208 +0.28=0.488

Consider the following events:
E1
E2

Selecting first purse,

selecting second purse,

A = coin drawn is silver coin

4
Wehave, P (E)=P(E) =%, PIAIEN:S PAIE)= 3
Required probability = P(A) = P(E,)P(AIE,) + P (E,) P(AIE,)
- 1 cyl1,4_19
26 27 42
Let E, = the coin shows a head, E, = the coin shows a tail,
A =the noted number is 7or 8.
Then, P(E)=1/2,P(E,) =12, PAIE,)=11/36 and P(AIE,) = 2/11
Required probability~ P (A) = P (E,) P(AIEy) + P (E,) P (AIE,)
1. 11 12 193
= X% X— = ——.
273642 11 792
Let E,, E, and A be the events defined as follows:
E, = The die shows 1 or 3
E, = The die shows 2, 4, 5 or 6
and, A = The ball drawn in black
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S5.

S6.

4
P(E2) = E=

Wl=
wlm

2
We have, P(E,) = g=

3
If E, occurs, then the first bag is chosen and the probability of drawing a black ball from it is 7

3
P(AIE,) = 7
4
If E, occurs, then the second bag is chosen and the probability of drawing a black ball from it is 7
4
P(AIE,) = 7

By the law of total probability, we have

13 2 4 1
P(A) = P(E)PAIE,) + P(E;) PAIE,) = 5%+ %>

- oTE
Let E, = bag | is selected, E,= bag Il is selected, E; = bag lll is selected

and, A =two balls drawn from the chosen bag are white and red

1
Then, P(E,) = P(E,)) = P(E;) = 3
1~ 3
P(AIE,) = #=i=l’
c, 15 5
p(A/E)=M_E_1 ahd p(A,E)=4C1X3C1_E_3
2 ‘c, 6 3 3 2c, <66 11

Required probability

P(A) = P(E,) P(AIE,) + P(E,) P(AIE,)+ P (E,) P (AIE,)

1 — —

11,12 109
3 3 3 1 495

1 4
= — M
S
A white and a black ballcan‘be drawn from the second bag in the following mutually exclusive

ways:

(i) By transferring 2-black balls from first bag'to.the second bag and then drawing a white and
a black ball from it.

(i) By transferring 2 white balls from firstbag to the second bag and then drawing a white and
a black ball from it.

(i) By transferring one white and one black ball from first bag to the second bag and then
drawing a white and a back ball from it.

Let E,, E,, E; and A be the events as defined below :
E, = two black balls are drawn from the first bag,

E, = two white balls are drawn from the first bag,
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E, = one white and one black ball is drawn from the first bag,
A = two balls drawn from the second bag are white and black.
3 5 3 5
_°C, _ 3 _C,_ 5 _Cyx°Cy _ 15
We have, P(E)= == P(E,) = @— 12 and P(E,)= T TR

If E, has already occurred, that is, if two black balls have been transferred from the first bag to
the second bag, then the second bag will contain 3 white and 7 black balls, therefore the probability

. . o e
of drawing a white and a black ball from the second bag is oo,
2
3, 7
2 GG T
P(AIE,) = 1°C2 =15
Similarly, we have
5~ 5 4, B
C1 C1 5 C1>'< C1 8
P(AIE,) = T = 9 and P(A/E;) = 10C2 15

By the law of total probability, we have
P(A) = P(E,) P(AIE,) + P(E,) P(AIE,) + P(E;) P (AIE,)

3 7 5 5 15 8 673

= — X—F— X —F— X — =

28 15 14 9 28 15 1260

S§7. Awhite ball can be drawn form the second bag in two-mutually exclusive ways:

(i) By transferring a white ball from first bag to the second bag and then drawing a white ball
from it.

(i) By transferring a black ball from first bag to-the second bag and then drawing a white ball
from it.
Let E,, E,and A be the events defined as follows:
E, = aball drawn from the first bag is white
E2
A

a ball drawn from the first bag is black

a white ball is drawn from'the second bag

Since the first bag contains 4 white and 5 black balls, we have
_ 4 A5
P(E))= g and P(Eg.5

If E, has already occurred, that is a white ball has already been transferred from first bag to the
second bag, then the second bag contains 7 white and 7 black balls.

5
So, PAIE) = -,
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S8.

If E, has already occurred, that is a black ball has been transferred from first bag to the second
bag, then the second bag contains 6 white and 8 black balls. So,

6
PWAIE,) = <7

By the law of total probability, we have
P (Getting a white ball)

4 7 5 6

= P(A)= P(E)) P (AIE)) + P (Ey) PAIE,) = g xpt g% 57
_ 58 _29
126 63"

A blue colour ball can be drawn from the second bag in the following mutually exclusive ways :

(i) By transferring a blue ball from first bag to the second bag and then drawing a blué ball from
the second bag.

(i) By transferring a red ball from first bag to the second bag and then drawing'a blue ball from
the second bag.

Let E,, E, and A be the events defined as follows :
E, = ball drawn from first bag is blue
E, = ball drawn from first bag is red

A = ball drawn from the second bag'is blue

Since first bag contains 6 red and 5 blue balls,

we have
5 6
P(E)) = PP and P(E,) = 17

If E, has already occurred, that s, if a-blue ballis transferred from the first bag to the second bag,
then the second bag contains 5 red and 9 blue balls, therefore the probability of drawing a blue

9
balls from the second bag is 1—4

9
PAJE,) =7

8
Similarly, we.have P(A/E,) = 1

By the law of total probability, we have
6 8 93
— X —

5 9
P(A) = P (E,) P (AIE,) + P (E)) P (AIE)) = (X omX o = qor
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S9.

S10.

A red ball can be drawn in two mutually exclusive ways.
(i) Selecting bag | and then drawing a red ball from it.
(i) Selecting bag Il and then drawing a red ball from it.

Let E,, E, and A denote the events defined as follows:
E, = Selecting bag |,
E, = Selecting bag Il

A = Drawing a red ball

Since one of the two bags is selected randomly

1 1
PE)) = ;and P (E) =

Now P(A/E,) = Probability of drawing a red ball when the first bag has been chosen.
4 .+ First bag eontains
-7 4 red and 3 black balls
and, P(AIE,) = Probability of drawing a red when the second bag has been selected
2 -
= 5 [-- Second bag contains 2 red and 4 black balls]

Using the low of total probability, we have

P(red ball) = P (A)= P(E,) P(AIE,) + P(E)}P(AIE,)
14 1 2 19
= —X—+—X— = —
2 7 2 6 42

A one rupee coin can be drawn in two mutually-exclusive ways:
(i) Selecting compartment | and then drawing a rupee coin fronit.

(i) Selecting compartment Il and then drawing a rupee coin.fromit.

Let E,, E, and A be the events.defined as follows:
E, = the first compartment of the purse is chosen,
E, = the second compartmentof the purse is chosen,

A = arupee coin is drawn from the purse.
Since one-of the two compartment is chesen randomly, we have

1
P(Ey) =35 =PE)

Also,
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P(A/E,) = Probability drawing a rupee coin given that the first compartment
of the purse is chosen.

2 - First compatment contains 3 fifty
5 paise coins and 2 one rupee coins

Probability of drawing a rupee coin given that second compartment
of purse is chosen

3
5 [~ second compartments contain 2 fifty paise coins and

and P(A/E,)

3 one rupee coins ]

By the law of total probability, we have
P (Drawing a one rupee coin]

1.2 1 3 1
= P(A)=P(E1)P(A/E1)+P(E2)P(A!E2)= EXE+EX5 = E'

S11. Let E,, E,, E; and A be the events defined as follows:
E, = the bolts is manufactured by machine A;

E, = the bolts is manufactured by machine B;

E, = the bolt is manufactured by machine C,

and, A = the bolt is defective. Then,
25 1 35 40
- = __ = P E -
PED= J00 4’ P(E2) =100 (Es) 100

P (A/E,) = Probability thatthe bolt drawn is defective given the condition that it
is manufactured by machine A

= 5/100
Similarly, we have

4 2
P(AIE)).= o5 and P(AIEy) = 2o

Using the law of totalprobability, we have
P(A)= P(E,)P(AIE) + P(E,) P(AIE, + P(E,) P(AIE,)

25 5v.35 4 40 2
100 <100 T 100 <100 " 100 * 100 = 00345

Add.: 855, Nitikhand-I, Indirapuram, Gzb. | Ph.: 7292077839, 7292047839 | www.smartachievers.in | info@smartachievers.in

Page 6



- SMART ACHIEVERS
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Nurturing Success...

MATHEMATICS - Xl | Baye's Theorem NCERT

Date: 19/10/2021

Q1. A is known to speak the truth 3 times out of 5 times. He throws a die and reports that it
is 1. Find the probability that it is actually 1.

Q2. Two groups are competing for the post of board of directors of a corporation. The
probabilities that the first and second group wins are 0.6 and 0.4, respectively. Further,
if the first group wins, the probability of introducing a new product is 0.7 and the
corresponding probability is 0.3, if the second group wins. Find the probability that the
new product was introduced by second group.

Q3. Aninsurance company insured 2000 scooters and 3000 motor cycles. The probability of
an accidentinvolving a scooter is 0.01 and that of a motor cycle is 0.02. An insuredvehicle
met with an accident. Find the probability that the accidental vehicle was a motor.cycle.

Q4. A man is known to speak truth 3 out of 5 times. He throws a die and reports that it is a
number greater than 4. Find the probability that it is actually a number greater than 4.

Q5. Aspeaks the truth 8 times out of 10 times. A die is tossed. He reports that it was 5. What
is the probability that it was a actually 57

Q6. Acard from a pack of 52 cards is lost. From the remaining cards of the pack, two cards
are drawn and are found to be both diamonds. Find the probability of the lost card being
a diamond.

Q7. Abag A contains 1 white and 6 red balls, bag B contains 4 white and 3 red balls. One ball
is drawn at random from one of the chosen bags and is found to be white, Find the
probability that it was drawn from bag A.

Q8. Two bags contain 4 red and 4 black, 2 red and 6 black balls. One ballis. drawn from one of
the bags and found to be red. Find the probability that it was drawn from the second bag

Q9. Abagcontains 4 red and 4 black balls. Other bag contains 2 red and 6 black balls. One of
the bags is selected at random and a ball is drawn from the bag which is found to be red.
Find the probability that ball is.drawn from first bag?

Q10. Suppose 5% of men and 0.25% of women have grey hair. A grey haired person is selected
at the random. What is the.probability of this person being male? Assume that there are
equal number of males and females.

Q11. Aletter is known to have come either from TATANAGAR or CALCUTTA. On the envelope
just two consecutive letters TA are visible. What is the probability that the letter has
come from (i) CALCUTTA (ii) TATANAGAR?

Q12. Of the students in a college, it is known that 60% reside in hostel and 40% are day scholars
(not residing in hostel). Previous year result report that 30% of all students who reside
in hostel attain A grade and 20% of day scholars attain A grade in their annual exams. At
the end of year, one student is chosen at random from the college and he has an A
grade, what is the probability that the student is a hosteller?
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Q13. Suppose a girl throws a die. If she gets 5 or 6, she tosses a coin 3 times and notes the
number of heads. If she gets 1, 2, 3 or 4 she tosses a coin once and notes whether a
head or tail is obtained. If she obtained exactly one head, what is the probability that she
throw 1, 2, 3 or 4 with the die.

Q14. Assume that the chances of a patient having a heart attack is 40%. Assuming that a
meditation and yoga course reduces the risk of heart attack by 30% and prescription of
certain drug reduces its chance by 25%. At a time a patient can choose any one of the
two options with equal probabilities. It is 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. Interpret the result and state which
of the above stated methods, is more beneficial for the patient.

Q15. Suppose that the reliability of a HIV test is specified as follows:

Of people having HIV, 90% of the test detect the disease but 10% go undetected. Of
people free of HIV, 99% of the test are judged HIV -ve but 1% are diagnosed as showing
HIV +ve. From a large population of which only 0.1% have HIV, one person is selécted at
random, given the HIV test, and the pathologist reports him/her as HIV +ve. What.is the
probability that the person actually has HIV?

Q16. The compressors used in refrigerators are manufactured by three different factories at
Pune, Nasik and Nagpur. It is known that the Pune factory produces twice as many
compressors as Nasik are, which produces the same number as the Nagpur are (during
the same period). Experience also shows that 0.2% of the compressors produced at
Pune as well as at Nasik are defective and so are 0.4% of those produced at Nagpur. A
quality controller chooses a compressor and finds it a. defective one. What is the
probability that it was produced at Nasik factory?

Q17. Acompany has two plants to manufacture T.V.’s. Thefirst plant manufactures 70% of the
T.V.’s and the rest are manufactured by the other plant. 80% of T.V’s manufactured by
first are rated to standard quality; while that of the second plant only 70% are"of standard
quality. If a T.V. chosen at random is found.to be of standard quality, find the probability
that it was produced by the first plant.

Q18. Afactory has two machines A and B, Past record shows that machine A produced 60% of
items of output and machine B produced 40% of items. Further, 2% of items, produced
by machine A and 1% produced by machine B were defective. All the items are put into a
stockpile and then one item'is chosen at random from this and this is found to be
defective. What is the probability that it was produced by machine B?

Q19. In a bolt factory machines, A, B and C manufacture 256%, 35% and 40% of total production,
respectively. Out of their total output 5%, 4% and 2% are defective bolts. A bolt is drawn
at random and is found to be defective. What is.the probability that it is manufactured by
machine B?

Q20. In a bulb factory machines A, B and C. manufacture 60%, 30% and 10% bulbs, respectively.
1%, 2% and.3% of bulbs produced, respectively by A, B and C are found to be defective.
A bulb is picked up at random from total production and found to be defective. Find the
probability that this bulb was produced by machine A.

Q21. A company has two plants to manufacture motorcycles. 70% motorcycles are manufactured
at the first plant, while 30% are manufactured at the second plant. At first plant, 80%
motorcyles are rated of the standard quality while at the second plant, 90% are rated of
standard quality. Amotorcycle, randomly picked up, and is found to be of standard quality.
Find the probability that it has come out from the second plant.
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Q22. A manufacturer has three machine operators A, B and C. The first operator A produces
1% defective items, whereas the other two operators B and C produce 5% and 7%
defective items respectively. A is on the job for 50% of the time, B is on the job for 30%
of the time and C is on the job for 20% of the time. A defective item is produced, what is
the probability that it was produced by A?

Q23. A factory has three machines X, Y and Z, prdoucing 1,000, 2,000 and 3,000 bolts per day
respectively. The machine X produces 1% defective bolts, Y produces 1.5% and Z
produces 2% defective bolts. At the end of a day, a bolt is drawn at random and is found
to be defective. What is the probability that this defective bolt has been produced by
machine X?

Q24. A company has two plants to manufacture motor cycles. Plant 1 manufactures 70% of
motor cycles and Plant 2 manufactures 30%. At plant 1,80% of the motor cycles are rated
of standard quality and at plant 2, 90% of the motor cycles are rated of standard quality. A
motor cycleis chosen at random and is found to be of standard quality. Find the probability
that it has come from Plant 1.

Q25. A doctor is to visit a patient. From the past experience, it is known that the probability
that he will come by train, bus, scooter or by other means of transport are respectively

311 - . 1 . :
10’510 and 5" The probability that he will be late are 4’3 and 12 if he comes by train,
bus and scooter respectively, but if he comes by other means of transport, then he will

not be late. When he arrives he is late. What is the probability that-he came by train?

Q26. An insurance company insured 2000 scooter drivers, 4000 car drivers, 6000 truck drivers.
The probability of their meeting with an accident are 0.01,.0.03 and 0.15, respectively.
One of the insured person meets with an accident. What is the probability that-he is a
scooter driver?

Q27. A doctor is to visit a patient. From the past experience it is known that the probabilities

of doctor coming by train, bus, scooter and taxi are %,%,% and %, respectively. The
11 1

probabilities that he will be late are 2’3 and 12 if he comes by train, bus and scooter,

respectively but by taxi he will notbe late. When. he arrives, is late; what is the probability

that he came by bus?

Q28. A man is known to speak truth 3 out of 4 times. He throwsa die and reports that it is a six.
Find the probability that it is actually a six.

Q29. Two bags A and B.contain 4 white and 3 black balls and 2 white and 2 black balls
respectively. From bag A, two balls are drawn'at random and then transferred to bag B.
A ball is drawn frombag B and is found to:be a black ball. What is the probability that the
transferred balls were 1 white and 1 black?

Q30. There are three coins. One is a two headed coin (having head on both faces), other is a
biased coin that comes up heads 75% of the times and third is an unbiased coin. One of
the three coins is chosen at random and tossed, and it shows head. What is the probability
that it was the two headed coin.

Q31. There are three coins. One is a two tailed coin (having tail on both faces), another is a
biased coin that comes up heads 60% of the times and third is an unbiased coin. One of
the three coins is chosen at random and tossed, and it shows tail. What is the probability
that it is a two tailed coin?
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Q32.

Q33.

Q34.

Q35.

Q36.

Q37.

Q38.

Q39.

Q40.

Q41.

There are three identical boxes |, Il and lll each containing two coins. In box |, both coins
are gold coins, in box Il, both are silver coins and in box lll, there is one gold and one
silver coin. A person chooses a box at random and take out a coin. If the coin is of gold,
what is the probability that the other coin in box is also of gold?

In a class 5% of boys and 10% of girls have an /Q of more than 150. In the class 60% are
boys and rest girls. If a student is selected at random and found to have an /Q of more
than 150, find probability that the student is a boy.

A card from a pack of 52 cards is lost. From the remaining cards of the pack, two cards
are drawn at random and are found to both clubs. Find the probability of the lost card
being of club?

A card from a pack of 52 cards is missing. From the remaining cards of the pack, two
cards are drawn and are found to be heart. Find the probability of the missing card to be
a heart.

In a test, an examinee either guesses or copies or knows the answer to a multiple'choice
question with four choices. The probability that he makes a guess is 1/3 and the probability
that the copies the answer is 1/6. The probability that his answer is correct, given that he
copied it, is 1/8. Find the probability that he knew the answer to the question, given that
he correctly answered it.

Coloured balls are distributed in three bags as shown in the following table

Colour of Ball
Bag
Black White Red
| 1 2 3
Il 2 4 1
1} 4 5 3

A bag is selected at random and then two balls are randomly drawn from selected bag.
They happen to be black and red. What is the probability that they come from bag 1?

Three bags contain balls as shown in the table

Bag White Balls Black Balls Red Balls
I 1 2 3
] 2 1 1
i 4 3 2

A bag is chosen at random and two balls are drawn from it. They happen to be white and
red. What is the probability that they come from bag'lil.

Bag | contains 3 red and 4 black balls and bag ll.contains 5 red and 6 black balls. One ball
is drawn at random.from one of the bags and is found to be red. Find the probability that
it was drawn from bag Il.

A bag contains 4 balls. Two balls are drawn at random and are found to be white. What is
the probability that all balls are white?

Three urns A, B and C contain 6 red and 4 white; 2 red and 6 white and 1 red and 5 white
balls respectively. An urn is chosen random and a ball is drawn. If the ball drawn is found
to be red, find the probability that the ball was drawn from the urn A.
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Nurturing Success...

MATHEMATICS - Xl | Baye's Theorem NCERT-Solution

Date: 19/10/2021

S1. LetE,, E,and A events be as below :
E, =1 occurs, E, = 1 does not occur

and A =man reports that it is 1
1 5

We have : P(E,) = E,P(Ez) =5

Now P(A/E,) = Probability that the man reports that itis 1, given that 1 has occurred
onthedie

3
= Probability that the man speaks truth = —

5
and P(A/E,) = Probability that the man reports that it is 1, given that 1 has not
occurred on the die
. 3 2
= Probability that the man does not speak'truth = 1—5 = 5
By Bayes’ Theorem,
)s)
P(E)P(A/E;) __\6J\S)
PEJA) = P(E)P(ATE,) + P(Ey)P(ATEy) = (1 §]+ QJ(E
6 /15 6\ 5
.3 _3
3+10 13
S§2. Letusdefine the events as
E, : First group wins
E, : Second group wins
A : The new productis launched
To find : P[i)
A
Now, by Baye’s theorem, we have
E P(Ez)‘P(EiJ
P _ZJ = - 2 A
( A (i)
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Now, P(E,) = Probability that first group wins = 0.6
P(E,) = Probability that second group wins = 0.4

and P(Eﬁ} = Probability that first group wins and it launches the new product = 0.7
1

P(i] = Probability that second group wins and it launches the new product = 0.3

E,

Putting above values in Eq. (i), we get

P(&J _ 0.4x0.3
A)  (06x0.7)+(0.4%0.3)

0.12
042 +0.12

0.12
0.54

12 _2

54 9

Hence, the required probability = %
$3. LetE,, E,and A events be as below :

E, : Insurance of scooter

E, : Insurance of a motor cycle

A : Accident of vehicle

2000 .2 3000 3
We have : P(E,) = 5000 —5- P(E,) = 5000 _ 5
and P(AIE,)= 0.01, P(A/E,) = 0.02
By Baye‘'s Theorem,
P(E,)P(AIE5)

RE/A) = B EP(AIE,) +P(E)P(AIE,)

3
>(0.02
5% o0 008 6

3
2(0.01)+§(0_02) ~ 0.02+0.06 0.08 5 - Z
5 5
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S4. Letus define the events as
E, : Anumber greater than 4 appears on the die
E, : Anumber greater than 4 does not appear on the die

A : Man reports that it is a number greater than 4.

To find : P(E)
A

By Baye’s theorem, we have

) A

2

Now, P(E,) = Probability of getting a number greater than 4 = 5 1

[ There are only two numbers greater than'4 i.e., 5 and 6]

P(E,) = Probability that the number greater than 4 does not appear = 1 - 2_.4_2

P[i] = Probability that the man reports it is a numbergreater than 4 on the die and it is
1

so i.e., he is speaking truth = [Given that he speaks truth 3 out of 5 times]

| w

P(EiJ = Probability that man reports it is'a number greater than 4 onrthe die butitis not so
2

i.e., he is not speaking truth =1 — % = %

Putting above values in eq. (i), we get

Hence, the required probability = %
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§5. Let E, and E, be the events when A speaks the truth or not respectively.

4 1

8
PED =10 5 5

0

Let A be the event when there is 5.

1
P (AIE,) = & and P(AIE,) = %

By Bayes’ Theorem,

[5)(s)
P(E{)P(A/E,) 5/\6 __4 _4

PR = B PAIE )+ P(E,)P(AIE,) - [i)(1)+(1](5) T 4+5 9

5\6) \5)le6

$6. LetE, and E, be the events when lost card is a diamond and not a diamond respectively.

13 1

PEIT R T

39 3

and P(EZ)=5—2=Z

Let A be the event :

“two cards drawn from the remaining pack are diamonds”

12
C, 12x11
PUIE) = Sic, = 5.0
13
C, 13x12
and P(Al E,) = W = 51450

By Bayes’ Theorem

P(E,)P(AIE))
P(EJA) T P(E)P(A I E,)+ P(E,)P(ATEs)

1Y 12x11
[Z][51x50)
[1}[12x11]+(§)[13x12]
4 )\ 51x50) (4 ) 51x50

12 x11 132 132 1
12x11+3x13x12 ~ 132+468 600 50
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S7. Lettheevents, E,, E,and Abe as below :
E, : Balldrawn from bag A
E, : Balldrawn from bag B

and S = Balldrawn is white

We have to find P(E./A)

Since both the bags are equally likely to be selected,

1
PE)=PE)=

1 4
Also, P (AIE)) = 7 and P (A/E)) = 7
By Baye’'s Theorem,
P(E)P(A/E))
P (E,/A) =

P(E))P(AIE)+ P(E,)P(AIEy)
a6
2 )\ 7 11
LG
2 )\ 7 207

S$8. Lettheevents E1, E2 and A be as below:

E,: Balldrawn from bag |
E -

, . Balldrawn from bag I

A: Balldrawn is red.

We have to find P (E,/A)

Since both the bags are equally likely to'be selected,

)
PE)=PE)= 5

4 1
Also PWMIE)= 5 =5 and PAE)=g =7

00| N

By Bayes’ Theorem,

P(E))P(AE,)
P(E)P(ATE,)+ P(E,)P(A] Es)

1 1
2\ 4 8

.
) 1[1];,1[1] " levy 3
2l2)"2la) 8

P(E,/ A) =
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S$9. Let us define the events as

E, : Bag | is selected
E, : Bag llis selected

A: The drawn ball is a red ball
To find : P[EJ
A

By Baye’s theorem, we have

A)eriep(2) -0

Now, P(E,) = P(E,) = %

1

and P[Ei] = Probability that the red ball is drawn from bag'l = 2

1

0|

[-- Bag | contains 4 red and 4 black balls.]

- 2 1
P[; ] = Probability that the red ball is drawn.frombag Il = - = —
2

8 4

[~- Bag Il contains 2 red and 6 black balls]
Putting above values in Eq. (i), we get

1.5
&)

A (1 1 1 1)
— X peh | o x—
242 2 4
1 L
1,1 2+1 3
24 4 4
1 4 2

= —X— = =
2 3 43

Hence, required probability = %
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$10. Let us define events
E, : Person selected is a male
E, : Person selected is a female
A : Person selected has grey hair

To find : P(%) . i.e., probability of selecting person is male.

Now, by Baye’s theorem, we have

(el .
P(_%J i P(E1)-P(A]+P(i2)-P[;] (i)

=1 2

Now, we find the various probabilities as follows

1

P(E,) = P (person selected is a male) = >

and  P(E,) = P (person selected is a female) = %

[ Given that, there are equal.number of males and females]

Now, P(EiJ = Probability of selecting a male person who has-grey hair = % [Given]
1
and P[Ei] = Probability of selecting a female person who has grey hair = m [Given]
2
Putting all above probabilities values in Eq. (i), we get
| 1.5
P(EJ = 2100
A ( 1.5 ) ( 1 0.25]
— X [+ | X
2 100 2 100
S
- _ 200+ __ 9
kX T 025 5+0.25
200 200
=5 500
525 525
_ 100 _ 20
1056 21

. . 2
. Required probability = 2—3
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S11. Let E, be the event that the letter came from caLcutTA and E, be the event that the letter came
from TATANAGAR. Let A denote the event that two consecutive letters visible on the envelope are TA.

Since the letters have come either from caLCUTTA or TATANAGAR. Therefore,

1
PE) = 5 = P(E)

If E, has occurred, then it means that the letter came from CALCUTTA. In the word CALCUTTA

there are 8 letters in which TA occurs in the end. Considering TA as one letter there are seven
letters out of which one can be in 7 ways. Therefore,

1
P(AIE,) = Z
If .‘E2 has occurred, then the letter came from TATANAGAR. In the word TATANAGAR there are 9

letters in which TA occurs twice. Considering one of the two TA’s as one letter there are 8 letters.
Therefore,

PAIE,) = =

(s8]

By Baye's theorem, we have

1.
| _ P(E)P(A/E,) S N A )
(i) P = B ENPAIE )+ PENPAIE,) A 4.1 2 11
2777278
12
“ ) P(E)P(AIE;) 28 AT
(i PEIA S B ENPAIE )+ PERAIE) ~ 11,1 2011
8

S12. Let us define the events as

E, : Students reside in a hostel.
E, : Students are day scholars.

A Students get A grade
To find : P(E)
A

By Baye’s theorem; we have

P(E1)-P(é)+p(52).p(%] 0
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Now, given that

P(E,) = Probability that students reside in a hostel = ﬂ

20

100
- L 40
and P(E,) = Probability that students do not reside in a hostel = 100
A - 30
Also, P(E = Probability that students who are hosteller get A grade = 100
1
and P{Ei = Probability that students who are day scholars get A grade = —
2

Putting all above values in Eq. (i), we get

60 _ 30
E 100 100
P(_1]= 100 100 |
A (60 30J (40 20)
+ X
100~ 100

X
100 100

_ 1800 _ 1800 _ 18
1800 +800 2600 26

13

S13. Let usdefine events
E, : Girlgets 5 or 6 on a die
E,: Girlgets 1,2, 3 or4 on die
A : She gets exactly one head

To find : P(%] by Baye’s theorem, we have

Now, P(E,). = Probability of getting 5'or6 on a die = % =

P(E,) = Probability of getting 1, 2, 3, or 4 on a die =

1

3
4
6

=2
3

100

(i)
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P(ﬁ] = Probability of girl getting exactly one head when she gets 5 or6
|

i.e., when she throws coin thrice = %

[-{HHH, TTT, HHT, HTH, THH, TTH, THT, TTH}]

P(—; ] = Probability of girl getting exactly one head when she gets 1, 2, 3, or4
2
1

i.e., when she throws coin once = 2

Putting all above values in eq. (i), we get

21
P[§J= 3 2
A (1 3 (2 1)
—X— |+ = x=
378/ (372
1 11
=3 -_3 -3
1,1 3+8 1
8 3 24 2
1.24 _8
= — X — = —
3711 11

$14. Let E, : The patient follows meditation and yoga.
E, : The patient uses drug, then E, and E, are mutually-exclusive

and P(E,) = P(E,) = %

Let E : The selected patient suffers a.heartattack.

, _
then P E = 40 1= %0 = 28
E, 100 100 100

and

p(E£) 540, 25) _ 30
E; ). 71000 100/ ~ 100

[Using Baye's theorem]
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28 1

—X_

- 100 2
28 1 30 1
X —+ X —
100 2 100 2

28 14

58 29
Yoga course is more beneficial for the patient than a drug.

S$15. Consider the following events :
E, = The person selected is actually having HIV
E, = The person selected is not having HIV

A= The person’s HIV test is diagnosed as +ve

We have,

0.1
P(E) =0.1% = 555-=0.001, P (E)) =1~ P (E,) = 1-0.001 = 0.999

P(A/E,) = Probability that the person tested as HIV +ve given that he/she is
actually having HIV.

90
= P(AIE ) = 100 =09
and,
= P(AIE,) = Probability thatthe persontested as HIV +ve given thathe/she is
actually not having HIV
1
= P(AIE,) = 100 =0.01
Now,
Required probability
= R(E.IA)
P(E,)P(AIE,)

P(E,)P(Al E,)+ P(E,)P(Al E,)

0.001%0.9 _ 90
0.001x0.9+0.999x0.01 ~ 1089

S16. Let the compressors manufactured by factories at Pune, Nasik and Nagpurbe intheratio2:1: 1.

2 1 1
PE)=7 =5 PEFPE)=7,
where E,, E,, E, are events for Pune, Nasik and Nagpur respectively.
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0.2 0.2 0.4

POIE) = ==, P(DIE;) = o5 and P(DIE) =yo0.
where D = Defective Compressor.
By Bayes's Theorem,
P(E,)P(D/E,)
PE/D) = B(EP(DTE,)+P(E,)P(DIE,)+P(E;)P(D/ Es)
[+)l5o)
41100 0.2 02 1
1 5

i (1)(%%1(%%1(%} = 202)+02+04 -
2JL100) 41100, 41100
S17. Let us define the events:
E, : TV. from 1% plant

E, : T.V. from 2™ plant
A T.V. of standard quality

70 7 30 3
We have : P(E,) = 700 = 10" P(E,) = 90 = 10"
80 4 70 7
Also, PAIE,) = 705 = 7 and P(AJE) = 700 = o5
By Bayes’ Theorem,
P(E)P(AEy)
PEJA) = PEP(AIE,) + PE,)PAI E,)
)5
- 10)\5 _ 28 100 _ 56, '8
1(1] _3_[_7_] 50 56+21 7711
1015/~ 1010

$18. Let usdefine the events
E, : Items produced by machine A

E, : ltems produced by machine B
A : ltem is defective
To find : P[é]

A
Now, by Baye’s theorem, we have

A
P(E,) P| —
e 7(4)

?(%)- rie (2] rien e[ 2)

1. _E2.

()
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Now, P(E,) = Probability that item is produced by machine A = %

P(E,) = Probability that item is produced by machine B = %

P(i] = Probability that defective item is produced by machine A = i

B 100
A . L : 1
P(—] = Probability that defective item is produced by machine B = 100
2.
Putting above values in Eq. (i), we get
4 1
P[é} - 100 ~ 100
A ( 60 2 ) ( 40 1 )
X |t o X ¢
100 100 100 100
= 40 = 40 = 1
120+40 160 4
. Required probability = %
§19. Let us define the events as
E, : Boltis manufactured by machine A.
E, : Bolt is manufactured by machine B.
E, : Bolt is manufactured by machine C.
A : Boltdrawn is defective.
P(E,) P( i)
a- p(Ez2) = E .
Tofind: P )7 o > 2 ()
P(E1).P - +P(E2).P — |+ P(E3).P| =—
E1 EZ ES
- . . 25
Now, P(E,)= Probability that bolt is manufactured’by machine A = 100
P(E.)=Probability that bolt is manufactured by machine B = %
- . . 40
P(E,) = Probability that bolt is manufactured by machine C = 100
Now, P[Ei] = Probability that machine A produces defective bolt = %
1
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P(Ei) = Probability that machine B produces defective bolt = 4

E, 100
A - , . 2
P| — | = Probability that machine C produces defective bolt = —
E, 100
Putting above values in Eq. (i), we get
35 4
P( E, ) _ 100~ 100
A [(25 5] (35 4) (40 2)]
X + X + X
100 100 100 100 100 100
_ 140 _ 140 _ 28
125+140+80 345 69
. . 28
Hence, required probability = 59
§20. Let us define the events as
E, : Bulb is manufactured by machine A. E, : Bulb is manufactured by machine B.
E, : Bulb is manufactured by machine C. A : Bulb drawn is defective.

To find : P(Q]
A

By Baye’s theorem, we have

P(%) = | ‘) ()

{P(E1).P[£]+ P(E,) .P(%J+P(E3). p(%ﬂ

. 60 30 10
= of =/ T~ = of = —— = oY = ——
Now, given that P(E,) = 60% 106 P(E,) = 30% 100" RP(E;) = 10% 100

and P(iJ = Probability-that defective bulb is manufactured by machine A= 1% = % [Given]
=1

P(Ei] = Probability that defective bulb is manufactured by machine B=2% = % [Given]
2

P(Ei) = Probability that defective bulb is manufactured by machine C= 3% = % [Given]
3
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Putting all above values in Eq. (i), we get

60 1
R >< R
P( E, ] _ 100100
A [(60 1)[30 2)(10 3”
X + X +|—x—=
100 100 100 100 100 100
60+60+30 150 5
Hence, required probability = % .
S$21. | et us define the events as
E, : Motorcycle manufactured in plant I E, : Motorcycle manufactured in plant II

A : Motorcycle of standard quality.

E
T f'd:P—z)
oTin (A

) T

70 _ 7 (A" 80
PE) = 300 " 107 P[“]=_=

30 3 A 90 9
PED = 100,710 P[—] " 100, 10

Substituting the above values in eq. (i), we have

3 9
10_10 27 27
Pl == | = = = —
A 7 8 3 "9+ 56+27 83
X X
10 10 1010

S22. Letthe events be:
E. : Item is from machine A
. Item is frommachine B

E, : ltem is from machine C

and A : Item is defective
_ 50 _ 30 _ 20
P(E,) = 100" P(E,) = 100 and P(E,) = 100
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1 5 7
Also PAIE) = 1550 P(AIE) = 155 and P(AIE) = 1o4

By Bayes’ Theorem,

P(E))P(ATEy)
P(E IA) = P(E,)P(AIE,)+P(E,)P(AIE,)+P(E;)P(AIE,)

50 1

100100
50 1 30 5 20 7

x -+ X -+ X
100 100 100 100 100 100

50 50 5

50+150+140 340 34

§23. Let X, Y, Zand D be event be as given below :
X : bolt is manufactured by machine X and

Y : bolt is manufactured by machine Y

Z . boltis manufactured by machine Z
D : bolt drawn is defective

1000 1 2000 1 3000 1
We have: PR =%000 "6 P = %000 = 3. @ PO= 5000 = 22
PDIX) = ——, P(DIY) = ——, PD/Z)= 2
100’ 200’ 100"
where D denotes defective bolt.
By Bayes’ Theorem,
) P(X)P(D! X)
PXID)Y= Bx)PBiX)+ P(Y)P(DIY)+ P(Z)P(D]2)
1(LJ
6100 1 1

AR
61100/ 3(200) <2100

S24. Let the events\Ey; E, and A be as below:

E1 : Plant 1 is chosen

E, : Plant 2 is chosen

and A : Motor cycle is of standard quality
. _ 70 - 30 - 80 - 90
We have : P(EE,) = 100" P(E,) = 100" P(A/E;) = 100 and P(AIE)) = 100
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By Bayes’ Theorem,

P(Ey)P(ATE)
PIEJA) = PEP(ATE,)+ P(E,)P(AIE,)

(E](E]
_ 100 1_00 | _ 5600 _ 96
) [70][80]+ 30 (90J " 5600+2700 83
100 /{100 100 /{100
$25. LetE , E, E,, E, and A events be as below :

E
E

2

, - Doctor travels by train

. Doctor travels by bus

E, : Doctor travels by scooter

E, : Doctor travels by other means of transport

and A : Doctor visits the patient late
We have : F’(E)=i P(E)=1 P(E)=i F’(E)=Z

‘ 710 25 10’ U8

1 1 1
and P(AIE,) = 7 P(AI/E,) = 3 P(A/Ej3) =E' P(A/E;) =0
By Bayes’' Theorem,
P(ENP(AIE,)

PEJA) = PENP(ATE,)+ P(E,)P(ALE,) +P(E,)P(AIE;) + P(E)PAI E,)

Ll
_ 10\ 4 _ 3 w120 9 1
i1+11+i(i+g(0) 409+8+1 18 2
10){4) \BA3) (10){12) |5
$26. Let us define the events as
E, : Insured person is‘a scooter driver. E,.Insured person is a car driver.

E, : Insured person is atruck driver.
A : Insured person meets with an accident
To find : P(E]

A

By Baye’s theorem, we have

1
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Total insurance = 12000
Now, P(E,) = Probability that the insured person is a scooter driver

2000 1

12000 6

P(E,) = Probability that the insured person is a car driver

_ 4000 _1
12000 3
P(E,) = Probability that the insured person is a truck driver
_ 6000 _ 1
12000 2
Now, P Ei = Probability that scooter driver meets with an accident = 0.01 [Given]
1
P Ei = Probability that car driver meets with an accident = 0.03 [Given]
\ —2
P Ei = Probability that truck driver meets with an accident =0,15 [Given]
3/

Putting all above values in Eq. (i), we get

1
—x0.01
p(5 6"

A] i [[% y 0,01)+(% ><0-03J+(% ><0.15)]

- 0.00167 _-0:00167
0.00167 + 0.01+ 0.075~ 0.08667

Hence, required probability = 0.019

=0.019

s27. Letusdefine the events
E, : Doctor comes by train. E, : Doctor comes by bus.
E, : Doctor comes by scooter:. ~ E, : Doctor comes by taxi.

A : Doctor arrives late.

. E
Tofind : P 2)
o [A

By Baye’'s.theorem, we have

Now, given that

Add.: 855, Nitikhand-I, Indirapuram, Gzb. | Ph.: 7292077839, 7292047839 | www.smartachievers.in | info@smartachievers.in Page 18



1 1 3 2
Now,P(E,) = 10 P(E,) = 7 P(E,) = 0 and P(E,) = 3
Now, P(ﬁ] = Probability that doctor arrives late when he comes by train = % [Given]
1
A . : 1 :
P A = Probability that doctor arrives late when he comes by bus = 3 [Given]
\E2.
(A . : 1 .
P I = Probability that doctor arrives late when he comes by scooter = 2 [Given]
3
P Ei = Probability that doctor arrives late when he comes by taxi=0
4

[-- Given that, when the doctor comes by taxi he will not late]
Putting above values in eq. (i), we get

| 17
(%)- =
G5 ) (o) (30
— X |+ =Xz |+ X< |+]| =x%0
10°4) 573/ {10712/ \5
L 1 il
- 15 15 _ 15 _ 1 1204
1. 1.3 3+8+3 14 15 4 7
40 15 120 120 120

Hence, required probability = ; .

S§28. Let us define the events
E, : Six appears on a die.
E, : Six does not appear on the die.

A : Man reports that it is a six.

To find : P(%) i.e., man reports-actually a six

Now by Baye’s theorem; we have

-~ P(EJ-P(éJ
P( ] P(E1)-P(§]+P(52)P(Ei)

1 2

Now, we find the various probabilities as follows

P(E,) = P (Six appears on a die) = %
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P(E,) = P (Six does not appear on adie) =1 — % =

;| o,

P(Ei) = Probability that six appear on a die and man also reports that it is a six, i.e., he
1

is speaking the truth = % .

|: Given that, man speaks truth 3 out of 4 times, so the probability of speaking truth is %]

P(Ei] = Probability that six does not appears on the die but man reportsitis a six/.e., he
2

. . 1
is not speaking the truth =1 — 3_1
4 4
Putting all above probabilities in eq. (i), we get
<2 2
P[E) = 6 4 = 4 = g
A (1><§)+(§><1) 3.5 8
6 4 6 4 4 4

$29. Let the events be as below :
E, : 2 white balls are transferred from-Ato B
E2 : 2 black balls are transferred from A to B

E, : 1 white and 1 black balls are transferred from A to B

and A = 1 black ball is drawn from B
4 )
"G 4x3v 2
Now P(E,) = -,-02 %% 7
3
Cov 3x2 1
PEIT e, " 7x6 T 7

iC,x*C, _ 4x3 _4x3 _ 4

P =, T T T
1x 2
2 1 4 2
and PAIE) = 5 = P (WE)= ¢ = 3
3 1
and P(AIE,) = 5°2
By Baye’s Theorem,
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P(E3)P(AlEg)
P(E.JA) = P(EJ))P(ATE)) + P(ES)P(ATE,) + P(E3)P(ATES)

4 1

_ 772 _2, 42
2 1,12 4 177 4+4+12
73 7°3 72

_2x6 _12 _3

T 20 20 5°

$30. Let us define the events
E1 : Atwo headed coin is selected.

E, : A biased coin is selected.

E, : Unbiased coin is selected.

A : Head comes up.
i E
Tofind: P —1]
( A

Now, by Baye’s theorem, we have

E)
E
P(i ] ) A 2 A )
P(E)).P| = |+ P(E,).P| = |+ P(E;).P| =
Now, P(E,) =P(E,) = P(E,) = %
and P(i = Probability that head'eemes up on a two headed-coin = 1
1)
A . . . 75
P| — | = Probability that head comes up on a biased coin = 75% = —
E, ) 100
and P(i = Probability that head comes up on-an unbiased coin = %
3/
Putting aboyve values in Eq. (i), we get
1
= — %1
P[E] = 3 _
A (1><1)+(Ex1)+(1x1)
3 100 3 3 2
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1 _ 1
75 1  100+75+50

0" 2 100
_ 100 _ 4
259

Hence, required probability = % :

S31. Let us define the events as
E, :Atwo tailed coin is selected.

E2 : Biased coin is selected.

E, : An unbiased coin is selected.

A : Atwo tailed coin shows talil.
To find : P(E]
A

Now, by Baye’s theorem, we have

()

Now, P(E,) = P(E,) = P(E,) =

and P(Eﬁ] = Probability that tail is shown by two tailed coin = 1
1

P A= Probability that.a biased coin shows a tail =40% = 40
E, 100

[-- Given that, the biased coin shows heads 60% of the times.
So, it will show tails 40% of the times.]

and P[Ei] = Probability that unbiased coins shows a tail = %

3

Putting above values in Eq. (i), we get

1><1
(%)

(1) (5500 (32)
=X+ X< [+ x=
3 3 100 3 2
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1 _ 1
40 1~ 100+40+50

1

+—+

100 2 100
=100 _10
190 19

Hence, required probability = % :

$32. Let us define the events
E1 : Box | is selected
E,: Boxllis selected
.E3 : Box Il is selected

A : The drawn coin is also a gold coin

Tofind : P[%] = ..(i)

1

A
E
s A2 A2 )

PE,) = PE) = PE) = 5

=1

NN

P{ﬁ] = Probability that a gold coin is drawn frombox | =
1

[ Box | containsboth gold coins]
P[Ei] = Probability that a gold coin.is drawn from box Il =0
2

[ Box Il has both silver coins]

P(i] = Probability thata gold coin is drawn from box Il = %
s

[ 'Box Ill contains 1 gold and 1 silver coins]

Putting above valués ineq. (i), we get

1><1

SN GTREE )

3 3 372
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S§33.

Hence, required probability =

win

Let us define the events as
E, : Boys are selected.

E, : Girls are selected.

A : The student has an /Q of more than 150.
To find : P(E]
A

Now, By Baye’s theorem, we have

0)

1 EZ
60
N P(E,) =60% = —
ow, (E,) =60% 100
40
EN=40% = ——
and  P(E,) = 40%=

[ Given that, in the class60% students are boys, so 40% are girls]

Also, P(Ei) = Probability that a boys has'an1Q of more than 150= 5% = %
1

and P(Ei] = Probability that a girls has an IQ of more than 150 = 10% = %
2

Putting above values in eq.. (i), we get

60 5
E 100 X100
p(_1)= 100~ 100
A} (60 5) [40 10]
pod + X
100 ~ 100 100 100
_ 300
~ 300 + 400
- 300 _3
700 7
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S34.

Hence, required probability =

~N|w

Let us define the events as
E, : The lost card is a diamond.
E,: The lost card is a club.
A : Two cards drawn from remaining pack are club.

E,: The lost card is a spade.
E,: The lost card is a heart.

E e ()

73) ) [P(EJ-P(Eﬁ]w(Ez).P(Ei]ﬁ(%)-P(Ei}P(E“)'P[Ei]]

1 2. 3 4

To find :P[ . ()

13 _ 1
Now, P(E,) = P(E,) = P(E;) = P(E,) = = = 2
and P(i] = Probability that two drawn cards are clubs when the lost card is'a diamond
1
_ 1302
- 51C2
13
Similarly, P Al- P A= 5102
E, E, C,
and P Ei = Probability that two drawn cards are clubs when the lost.card is of clubs
3
also
_ 1202
- 51(;.;2

Putting above values in eq. (i), weget

1_"%C
E. mecz
P(_3]= 2
@ e )
4 51C2 4 5102 4 51C2 4 51C2
1, 7C (g - 120 _12x11_
. 47 5c, X 2C, o2 21100 2
- 13 12 TR 13 12
SR g g L 13 _13x12__
476 4 TG _ 2 o 2 Y
66 66 66 _ 11

50

3%x78166 234+66 300

Hence, required probability = % .
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$35. LetE,, E,, E,, E, and Abe the events as defined below :
E, = the missing card is heart card,

E, = the missing card is spade card,

E., = the missing card is club card,
E, = the missing card is a diamond card, and

A = Drawing two heart cards from the remaining cards.

13 1 13 1 13 1 13 1
Then,  P(E)) = 52 7 P(Ey) = 52 -7 P(E3) = 5 - P(E4) 52 - 4
P(AIE,) = Probability of drawing two heart cards given that one heart card is missing
P(AIE,) = e
= (AIE)) = 5iC,

P (A/E,) = Probability of drawing two heart cards given that one spade card'is missing

13C
2

51C
2

=  P(AIE) =

Similarly, we have
P(AIE,) = Probability of drawing two heart cards given-that one club card is missing
13C2
= 51C2
and P(AIE,) = Probability of drawing two heartcards given that one diamend,card is missing
13Cz
- 5102

By Baye’s Theorem, we have

Required probability
= P(E,/A) = Probability of the missing.card to be heart

P(EJPAT Ey)
P(E,)P(ATE,)+P(E,)P(ALE, )+ P(E;)P(AlE;)+P(E,)P(AIE,)

1.0
_ 4 KL, _ C,
= = 12 13 13 13
1x1202+1x"302+1x"302 1 B¢, C+7 G+ G+ G

+—x

51 51 51 51
4 °C, 4 c, 4 c, 4 G,

66 _ 66 11
66+78+78+78 300 50
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$36. Let E,, E,, E, and A be the events defined as follows :
E, = the examinee guesses the answer,

E, = the examinee copies the answer,

E, = the examinee knows the answer,
and A = the examinee answers correctly.

1

1
We have, PE)=7 PE)=g

Since E,, E,, E, are mutually exclusive and exhaustive events.
P(E)+P(E)+P(E)=1

PE)=1-{PE)+PE)= 121 =1
= (3)_ - (1) (2)_ 3 6_2

If E, has already occurred, then the examinee guesses. Since there are four choices out of
which only one is correct, therefore the probability that he answers correctly given that he has
made a guess is 1/4 i.e., P (AIE,) = 1/4.

Itis giventhat P (A/E,) =1/8,and

P (A/E,) = Probability that the answer correctly given'that he knew the answer
= P(AIE,) =1
By Baye’s Theorem, we have

Required probability

P (E,/A)

PIE;)P(ATE;)
P(E)P(A|E)+P(E,)P(Al E,)+ P(E;)P(ALE;)

X
—

_ 24

«1 29

X

W=
N NN
Q| =N =
| =
N[ =

S§37. Let us define the events as
E, : Bag | is selected.
E, : Bag llis selected.

E, : Bag lllis selected.
A : Two drawn balls are found to be black and red.
To find : P(E]
A

By Baye’'s theorem, we have
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. (0)

Now, P(E,) = P(E,) = P(E,) = %

and P[Eil = Probability that red and black balls are drawn from bag |

1

1 3

= % [-- Bag | contains total of 6 balls including 1 black and 3 red balls]
2
_ 1x3 _ 1x3x2x4! _ Tx3x2
6! 6! 6x5
214\
E, 3]
and P{Ei] = Probability that red and black balls are drawnfrem bag I
2
_ ’c, x'C,
?Cz

[-- Bag |l contains total of Z.balls including 2 black balls and 1 red ball]

2 x1 _ 2x1x21x 5!

7! 7!
215!
_2x2 2
C 7x6 21
P[Ei) = Probability that red and black balls are drawn from bag Il|
3
C4C %G
B 12C2

[~ Bag lll contains total of 12 balls including 4 black balls and 3 red balls]

_ 4x3 _ 4 x3x2!x10!
12! 12!
2110!
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_4x3x2 _ 2
12 x 11 11

Putting above values in Eq. (i), we get

|
(&)}

T 231+110+210
1155

_ 1, 1185 _ 231
5 551 551

S$38. Let us define the events as
, - Bag | is selected.
E, : Bag llis selected.

E, : Bag lllis selected.

A : Two balls are drawn-which are found to be white and red.
To find : P(QJ
A

By Baye’s theorem, we have

B
P[ A } [P(E1).P(E£1]+P(E2).P(E

S (2

1
Now, P(E)= P(E,) = P(E;) = 3

P[Ei] = Probability that white and red balls are drawn from bag |
1
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'C, x°C
= 1 [~ Bag | contains total 6 balls including 1 white and 3 red balls]

SCZ
_ Ix3 _ 1x3x2Ix4] 1x3x2
6! B! 6x5
214!
P i = l
Ey 5
Now, P(EiJ = Probability that white and red balls are drawn from bag I
2
’c,x'C
= # [ Bag Il contains total 4 balls including 2 white and 1 red balls]
2
_2x1 _ 2x1x21x2!
T4 4
212!
=2x1x2
4x3
P i = 1
E, 3
and P[Ei] = Probability that the white and red balls.are drawn from bag Il|
3
“C,x *C
= # [ Bag lll cantains total 9 balls including 4 white and 2 red balls]
2

4x2 _ 4x2x21x7!
or 9l
217!

4x2%x2

9 x8
p([A)-2
E, 9

Putting all'above values in Eq. (i), we get

1.2
P(E]= | 379
1 1

AT ()
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2

2 2
-9 . 9

1,2 27+45+30

379 135

: - 5
Hence, required probability = 17

S$39. Let us define the events

E, : Bag | is selected.
E, : Bag llis selected.
A : Balldrawn is found to be red.

To find : P[%) i.e., Probability that the red ball is drawn from bag II.

By Baye’'s theorem, we have

p(i] : P(Ez)-P[EiJ

P(E1)-P[;)+p(52).p(§) ()

2
Now, we find the various probabilities as follows

’
PE) =P(E,) = 5

[ There aretwo bag, | and Il and probability of their selection is

50% i.e., 1/2]

Also, P(Ei] = Probability of drawing a red ball frembag | =

+ 4
[.«Bag | contains 3 red and 4 black balls]

and P(E ] = Probability of drawing a red ball from bag Il = S
2

+6
p(A)-5
E, 11

[-- Bag Il contains 5 red and 6 black balls]
Putting all above probabilities in Eq. (i), we get
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.5 5 5

1

2711 - 22 __ 22 _ 5 154

) (1 5) L5 33+35 22 68
2711 T 22 154

P(zJ'(

A5)-2
A) 68
. - 35

Hence, required probability = 58

$40. Letthe events E,, E, and A be as below :

E. : Bag contains 2 white and 2 non-white balls
E, : Bag contains 3 white and 1 non-white ball

E, : Bag contains 4 white balls

and A Drawing 2 white balls
1
Now P(E,) =P(E,)=P(E,)= 3
P(AIE,) = 2& I
( 1)_4C2_4><3 "6
1% 2
°Cy 3 3 1
PWE) =43¢, " 437673
1% 2
‘C,
and P(AIE,)) = 4~ c, =1

By Bayes’ Theorem,

P(E;)P(A/ Es)
P(E)P(ATE)+P(E,))P(ATEy)+ P(E;)P(AT ER)

I
sl el (s

P(E JA) =

Uk
ETEE A
—| =+= —+—+1
3[6+2+1] 6 2
6 _6_3
1+3+6 10 5°
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S41. Let the events E, E2, E3 and A be as below:
E, : Balldrawn from urn A
52 : Ball drawn from urn B

E, : Ball drawn from urn C

and A : Ball drawn is red
We have to find P(E./A).

Since the three urns are equally likely to be selected,

1
PE)=P(E)=PE)= 3

6 2 1
=—, P(AIE,) == =
Also PIAIE) = 75 (ATEy) g and  PAE)=¢
By Baye’s Theorem,
P(E,)P(AlE,)

P(EJA) = P(E)P(AIE,) + P(E,)P(AIE,)+ P(E;)P(Al Es)

)
sl a5 e

6
10 _6 (1200 72 _36
17 10.72+80+20 ~ 122 ~ 61

]
o
M

++
8
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Nurturing Success...

MATHEMATICS - XIl | Probability Distribution NCERT

Q1.

Q2.

Q3.

Q4.

Q5.

Q6.

Q7.

Qs.

Q9.

Date: 19/10/2021

A random variable X has the following probability distribution values of X,

X : 0 1 2 3 4 5 6 7

P(X) : 0 k 2k 2k 3k K2 2k? TK*+ k
Find each of the following:

(i) k (i) P(X<686) (iii) P(X=>#6) (iv) P(0<X<5)

The random variable X has a probability distribution P(x) to the following form, where k
is some number:

k, if x=0
2k, if x=1
P(X=x)= i
3k, if x=2
0, otherwise
(i) Determine the value of k (ii) Find P(X<2),P(X<2),P(X>2)

Let X denote the number of hours you study during a randomly selected school day. The
probability that X can take the value x has the following form, where k is some unknown
constant.

0.1 , if x=0

k , if x=10r2
P(X=x) 4\ "X

k(s6-x), if x=3or4

0 , otherwise

(i) Find the value of k (ii) What is the probability that you study at least two hours?
(iii) Exactly two hours? (iv) At mosttwo hours?

From a lot of 10 items containing 3 defectives, a sample of 4.items is drawn at random.
Let the random variable X denote the number of defective items in the sample. find
(i) the probability distribution of X (ii) P(X>0)

(iii) P(X<1) (iv) P(0<X<2)

Two cards are drawn without replacement from a well-shuffled deck of 52 cards. Determine
the probability distribution of the number of face.cards (i.e., Jack, Queen, King and Ace).

Two cards are drawn successively with.replacement from a well-shuffled pack of 52
cards. Find the probability distribution.ofthe number of kings.

An urn contains 4 white and 6 red balls. Four balls are drawn at random from the urn.
Find the probability distribution of the number of white balls.

An urn contains 4 white and 3 red balls. Find the probability distribution of the number of
red balls in a random draw of three balls.

A coin is biased so that the head is 3 times as likely to occurs as tail. If coin is tossed
twice, find the probability distribution for the number of tails.
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Q10. A coin is tossed until a head appears or the tail appears 4 times in succession. Find the
probability distribution of the number of tosses.

Q11. Find the probability distribution of X for the number of heads in two tosses of a coin?
Q12. An unbiased die is thrown twice. Find the probability distribution of the number of sixes.

Q13. A die is loaded in such a way that an even number is twice likely to occur as an odd
number. If the die is tossed twice, find the probability distribution of the random variable
X representing the perfect squares in the two tosses.

Q14. A random variable X can take all non-negative integral values and the probability that X
takes the value ris proportional to o (0 < a < 1). Find P (X = 0).

Q15. A random variable X has following probability distributions
X 0|1 2 3 4 5 6 7

PX) | 0 | k |2k | 2k | 3k | kK | 2Kk* | TK2 + Kk
Find (i) k; (i) P(X<3); (iii) P(X>6); (iv) (0 <X < 3).

Q16. Find the probability distribution of number of doublets in three tosses of a pair of dice.

Q17. Two cards are drawn successively with replacement, from a well shuffled deck of 52
cards. Find the probability distribution of number of aces.

Q18. From a lot of 10 bulbs, which includes 3 defectives, a sample of 2 bulbs is drawn at
random. Find the probability distribution of number of defective bulbs?

Q19. Four bad oranges are mixed accidently with16 good oranges. Find the probability
distribution of the number of bad oranges in a draw of two oranges.

Q20. We take 8 identical slips of paper, write the number 0 on one of them, the humber 1 on
three of the slips, the number 2 on three of the slips and the number _3.0n one of the
slips. These slips are folded, put in a box.and thoroughly mixed. One _slip is drawn at
random from the box. If X is the random variable denoting the number written on the
drawn slip, find the probability distribution of X.
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Nurturing Success...

MATHEMATICS - XlIl | Probability Distribution NCERT-Solution

Date: 19/10/2021

S1. (i) Sincethe sum of all the probabilities in a probability distribution is always unity. Therefore,
PX=0+PX=1)+..+PX=7)=1

= O+ k+2k+2k+3k+ K+ 2K + 7K + k=1
= 10k +9k—1=0
= (10k— 1) (k+ 1) =0
= 10k—1=0 [ k=0 k+1#0]
1

k=—

- 10
(ii) P (X <8) =P(X=0)+P(X=1) +P(X=2) +P(X= 3) +P(X=4) + P(X=5)

P(X<6)=0+k+2k+ 2k+ 3k + K2

= P (X<6)=k + 8k

2
~  P(X<6)= [i] 28 [--k=1/10]
10) 10
= P(x<6)=ﬂ
100
(iii) P (X>86)=P(X=6)+P(X=7)
= P (X>6) =2k +TK+ k
= P(X>6)=9k + k
9 1
= P(X26)= —+— [--k=1/10]
100 10
= P(X26)=£
100
ALITER:
P(X26)=1—P(X<6)=‘I—ﬂ=£
100 100
(iv) PO<X<5)=PX=1)+PX=2)+P(X=3)+P(X=4)
= “PY0<X<5)=k+ 2k + 2k +3k
— P(O<X<5)=8k
- P(O<X<5)=% [-k=1/10]

4
= P(0<X<5)=
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S2.

S3.

S4.

(i) The Probability distribution of Xis
X: 0 1 2
P(X) : k 2k 3k
The given distribution of probability will be a probability distribution, if

P(X=0)+P(X=1)+P(X=2)=1

= k+2k+3k=1=6k=1=k=

Y

iy P(X<2)=P(X=0)+P(X=1)=k+2k=3k=

o w
N =

P(X<2)=P(X=0)+P(X=1)+P(X=2)=k+2k+3k=6k=1

1 1
> - = = 1—— = —
P(X>2)=1-P (X< 2) 2= 5
The probability distribution of X'is
X. 0 1 2 3

P(X) : 0.1 k 2k 2k k

(i) The givendistribution is a probability distribution.
PX=0)+PX=1)+PX=2)+PX=3)+P(X=4)=1
= 0.1+ k+ 2k+ 2k+ k =1
6k=09=k=0.15

(i) Required probability = P(X >2)
=P(X=2)+PX=3)+P(X=4)
=2k+2k+k=5bk=5%x0.15=0.75

(i) Required probability = P(X=2)=2k=2x0.15=0.3

(iv) Required probability = P(X'c2)=P(X=0)+ P(X=1)+ P(X=2)
=01 +k+2k=01+3k=01+3%x0.15=0.55

(i) Clearly, X can-assume values 0, 1, 2, 3 such'that

7
C 1
P(X = 0) = Probability ofigetting no defective item = _10(-;1 = 6
4

3C 7 C
1X L3 1
P (X = 1) = Probability of getting one defective item = 100 = 2
4
3C2 X? C2 3
P (X = 2) = Probability of getting two defective items = ¢, T o
4
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S5.

and, P (X = 3) = Probability of getting three defective items = - e T3
4

Hence, the probability distribution of Xis

X: 0 1 2 3
oo 1 1 3 i
(X): 6 2 10 30

(i) PX=0)=P(X=0)+P(X=1)+P(X=2)+P(X= 3)_%+% %+310_1

(i) PX<1)=PX=0)=

o)) SN

(iv) P(0<X<2)=P(x=1)=%

Let X denote the number of face cards in two draws. Then, X can take values O, 1, 2.

Let F, denote the event of getting a face card in /" draw.
Then,
P (X = 0) = Probability of getting no face card
= P(X=0)= P (F nF,)
= P(X=0)= P (F)P(F,/F,) [By multiplicationitheorem]
36 35 105
= PX=0= 5751~ 221

P (X =1) = Probability of. getting one face card and‘one other card
= P(X=1)= P(F,nF,)*P(F,nF,) [By addition theorem]
= P(X =1) = P(R)PR(F,/F)+P(F)P(F,/F)

16 36 36 16 _ %!
52 51 52 51 221

P(X'=.2) = Probability of getting both face cards

= P(X=1)=

P(X=2)=P(F,NF,)

- P(X=2)= P (F,) PAFyF,)
16_15_ 20
= PX=2)= 57517 221
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S6.

S7.

Hence, the required probability distribution is

X 0 1 2
105 96 20
P(X) : — — —
*) 221 221 221
Let X denote the number of kings. Then, X can take values 0, 1, or 2.
Let S, denote the event of getting a king in the i" drawand F,denote the event of not getting a king
in the i" draw. Then,
P (X = 0) = Probability of not getting a king in the two draws
= P (not a king in 1 draw and a king in second draw)
P(F,nF,)=P(F)P(F) [ F,and F, are independent]
_ 48 48 144
© 5252 169’
P (X = 1) = Probability of getting one king in the two draws
P((S;n F)or(F,nS,)=P(S,nF,)+P(F,nS,)
=P(S§)P(F,)+P(F)P(S,) [By multiplication theorem]
_ 4,48 48 424
T 52 52 52 52 169’
and, P (X = 2) = Probability of getting kings in both the draws
= P(S, n'S,) = P(S,) P(S,). '[By multiplication theorem]
NN
~ 5252 169
Thus, the probability distribution of Xis
X: 0 1 2
144 24 1
PX) - 169 169 169
Let X denote the number ofwhite balls drawn from the urmn. Since there are 4 white balls therefore

X can take values, 0, 1, 2, 3and 4

Now, P(X'= 0) = Probability of getting no white ball
6C4 1

= P (X = 0) = Probability:that 4 balls drawn are red = W = ﬁ’

4

4C1 x° Cs 8

= P (X = 1) = Probability of getting one white ball = 105 DYt

4

40 8 6
P (X = 2) = Probability of getting two white balls = 100 12
4
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S8.

S9.

P (X = 3) = Probability of getting three white balls = g =
C4 35
404 1
and’ P (x = 4) = Probability of getting 4 white balls= 75~ = ——=
C 210
Thus, the probability distribution of X is given by
X: 0 1 2 3 4
- 1 8 6 4 1
) - 14 21 14 35 210

When three balls are drawn, there may be all red, 2 red, 1 red or no red ball at all. Thus, if X
denotes the number of red balls in a random draw of three balls. Then, X can take values 0, 1, 2, 3.

Now, P (X = 0) = P (Getting no red ball)
= P (X = 0) = P (Getting three white balls)
4
C;  4x3x2 4
= PX=0)= 7C3 T 7x6x5 35
. . JOC, _ 18
P (X =1)= P (Getting one red and two white balls) = C ==
3 35
. . Cx* G 12
P (X = 2) = P (Getting two red and one white-ball) = C = &
3 35
| °C; 1
P (X = 3) = P (Getting three red balls) = 7~ = —
C; 35

Thus, the probability distribution of the number of red balls is given by

X: 0 1 2 3
. 4 1§ 12 "
X): 35 38 35 35

Let p be the probability of getting a tail in a single toss!of a coin. Then, probability of getting
a head = 3p.

Since” getting head” and getting tail” are mutually.exclusive and exhaustive events in a single
toss of a coin.

P+ P(T) = 1
1
= :'),p+p=‘|:>‘,-_')=Z
P =3 nd P =1
= ("0—48 (77—4

Let X denote the number of tails in two tosses of a coin. Then, X can take values 0, 1, 2.
Now,
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P (X = 0) = Probability of getting no tail

= P (X = 0) = Probability of getting both heads

= P(X = 0) = P(HH)

= P(X=0)= P (Hx P(H) [-- two trials are independent]
px=0ye 2322

- X=0=2"4" 16

P (X = 1) = Probability of getting one tail and one head.

= P(X=1)=P(H) P(T)+ P(T) P(H)
3113 3
= PX=1)= sz-I'ZX——E
P (X = 2) = Probability of getting both tails
= P(X=2)=P(TT)
PX=2)=P(TP -1x1-i
= X=2)= P(NP(T) = 3%, = 75
Hence, the probability distribution of X'is
X: 0 1 2
9 3 1
P 16 8 16

$10. Let S be the sample space associated the with the given random experiment;
Then,
S={H, TH, TTH/TFIH, TTTT}

Let X denote the number of tosses. Then, X can take values 1,2, 3'and 4

Now,
1
P(X=1)=\P(H) = -,
PX=2)=P(TH)=P(MP —1><1—l
(X=2)= P(TH) = P(NP(H)= x5 = ¢
1 1 1 1
P(X=3)= P(TTH) = P(NP(NP(H) =5x5%5 =3,
and, P(X=4)= P(TTTHor TTTT) = P(TTTH) + P(TTTT)
= P(X=4)= P(NP(DP(PH)+ PN PMPMPD
11111111 1 1 1
= —X—=X—=X—F—=X—=X—=X—=—F— = —
2 2 2 2 2 2 2 2 16 16 8
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Thus, the probability distribution of X is given by

X: 1 2 3 4
1 1 1 1
PO 2 4 8 8

S11. When two coins are tossed, there may be 1 head, 2 heads or no head at all.

Thus, the possible values of Xare 0, 1, 2.

1
Now, P (X =0)= P (gettingnohead) =P (TT) = 2
P (X =1)= P(getting one head)
= P(HTorT 2.1
= PRTorTH =4 = 3

1
P (X = 2) = P (getting two heads) = P (HH) = 2

Thus, the required probability distribution of X'is given by X
X: 0 1 2

s 1 1 1
X) - 4 2 4

S12. Let X denote the number of times six occurs i.e. the number of sixes. Since the die'is thrown
twice, X can take values 0, 1 and 2.

Let S denote the event that a six occurs on the die in i throw and F denote the'event that the six
does not occur in the i™ throw. Then,

P (X = 0) = Probability of not getting six in both the throw
= P(F,and'F) = P(F,nF,)
= P (E)P(F,) [:..F,, F, are independent events]
5.5 25
—X— =
6 6 36
P(X'=.1) = Probability of getting one six in two throws

P [(F, and Sy)or (S, and F,)]

By multiplication theorem
P (Fy) P (S,) + P (S)) P(Fy)

for indep. events

5 5 10 5
= —X—4—%X— = —
6 6 36 18
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and, P (X = 2) = Probability of getting sixes in both the throws
=P(§nS)
=P (S, P(S,) [By Multiplication Theorem]
1 1 1
= —X— = —
6 36

Thus, the probability distribution of X'is

X: 0 1 2
25 5 1
PX) 36 18 6

$13. Let P be the probability of getting an odd number in a single throw of a die. Then, probability of
getting an even numberis 2p.

We have, PN+ PR2)+P(3)+P@4)+P((5)+P(6)=1

= p+2p+p+2p+p+2p=1 [-- Sum of the probability = 1]
9p =1 -1

= p =>p 9

Now, Probability of getting a perfect square i.e., 1 or 4 in a single throw.of a die

1
= P(1)+ P@)=p+2p=3p= .= -

9 3
Since X denotes the number of perfect square in two tasses. Then, X can take values 0, 1, 2
such that
P (X = 0) = Probability of not getting perfect squares in both the'tosses
P(X=0)= EXE -2
- X=0=73"3%%
= P (X = 1) = Probability of getting perfect squares.in‘one of the two tosses
1 2.2 1 4
= PX=1)= 32385%379
= P (X = 2) = Probability of getting perfect'squares in both tosses
Py L N
- K=2=3"37 %

Hence, the probability distribution of X'is

X: 0 1 2
- 4 4 1
(X): 9 9 9

S14. We have, PX=nNoed = PX=n=rd, r=0,12, ...

Since sum of the all the probabilities in a probability distribution is 1.
PX=0+PX=1)+PX=2)+..=1
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U

Hence

aal + aal R+ L) =1

M+ at+tod+o’+.)=1
1
Al — | =
[1_(1] 1
Ar=1—-a

PX=n=1-a)o,r=01,2, ..
PX=0)=1-a)o’=(1-a).

S$15. We know that, total probability of an experiment = 1
O+k+2k+2k+3k+IC+2K2+ 72+ k=1

(1)

(ir)

(iif)

(iv)

=

=

=

10K2+9k-1=0

10k + 10k—k—-1=0
10k (k+1)=1(k+1)=0
(10k—=1) (k+1)=0

k=lor—1 [ k>0
10

=1
10

PX<3)=PX=0)% PX=1)+P(X=2)

[+ P(X=r=)d (given)]

=0 + k+ 2k = 3k

S
10
3
10

P(X > 6)

e
10

7

PO <X <23)

)

PX =)= 7K + k

-+

1

10

1 _7+10 _ 17

_+_ =——s—
100 10 100 ~ 100
PX = 1) + P(X = 2)

=k+2k=3k

3[i
10
3
10°

)

= k+1#0]
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$16. We know that, when a pair of dice is thrown, then total number of outcomes = 36.

Also, probability of getting of doublet in one throw = % = %
[ Doublets are (1, 1), (2, 2), (3, 3), (4, 4), (5, 5), (6, 6)]
1_5

. Probability of not getting a doublet=1 — 56

Let X = Number of doublets is three tosses of pair of dice

So, X cantake values 0, 1, 2 and 3.
Now, P (X =0) = P(not getting a doublet)

5 5 5 _125
6 6 6 216

P (X = 1) = P(getting a doublet once only)
= P(getting a doublet in 1% throw) + P(getting a doublet in 2" throw)
+ P (getting a doublet in 3" throw)

[1 5 5) {5 1 5) (5 5 1]
—X=X—=|+]|=X=X=|+]|=x=%x—=
6 6 6 6 6 6 6 6 6
25 25 25 75

+ + =
216 216 216 216

P (X = 2) = P(getting a doublet in two times)
= P(doubletin 1% and 2" throw)+ P(doublet in 2"¥ and 3™ throw)
+ P (doublet in 1% and 3" throw)

(1 1 5) (5 1 1) (1 5 1)
—X=X—=|+| =X=X—=|+]| =x =X =
6 6 6 6~ 67 6 6 6 6
5 5 S 15

+ + =
216 216 216 216

P (X = 3) = P(getting-a doublet in all the three throw)
1 1

X_
6 216

o | =

1
= =%
6

. The required probability distribution is

X 0 1 2 3
Py | 15 | | 15 | 1
216 216 216 216
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S17. Let X = Number of aces

Since, two cards are drawn, so X can take values 0, 1 and 2.

- , B 1
Now, probability of getting an ace = 52 - 13

And probability of not getting anace =1 - % = %

P (X = 0) = P(not getting an aces)

_12 12 144
13713 169
P(X = 1) = P(getting one ace card)
1 12 12 1 _ 24

= —X—+—X
13 13 13 13 169
P (X = 2) = P(getting two ace card)

= % =
13 13 169
.. The required probability distribution is
X 0 1 2
P(X) 144 2% 1
169 169 169

$18. Here, given that total number of bulbs = 10

Number of defective bulbs = 3
Number of bulbs which are not defective =7

Now, let X be the number of defectivebulbs drawn. We take X =0,1and2 . As 2bulbs are drawn

from a lot of a 10 bulbs.
Now, we find the respective probabilities at X=0, 1 or2.
P (X = 0) = Probability that no defective bulb is drawn

e, !

3¢, x'C, .\ 2151
- og, 10!
218!

7! ><2!8! _ %6
215! 10! 10x9
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S19.

P(X=O)=%

Now, P (X = 1) = Probability that one defective bulb is drawn i.e., the other drawn bulb is

non-defective

°C,x'C, _ 3x7
o, 10!
218!

_3x7x8!x2! _3x7x2 _14 _ 7

10! 10x9 30 15
Now, P (X = 2) = Probability that both the bulbs drawn are defective.

°C, 3

[ C, = n]

"¢, 10! [ "Cres = 1]

21x8!

3x2!x8! _ 3x2
10! 10x 9

Hence, the required probability distribution is

X 0 1 2
P(X) s s a1
15 15 15

Let X denote the number of bad oranges in draw of 2 oranges drawn from group of 16 good
oranges and 4 bad oranges. Since there'are 4 bad oranges in the.group, therefore, X can take

values 0, 1 and 2.

16
Now, P (X = 0) = Prebability of getting no bad.orange = 2022 =%,
2
‘c,x®c, 32
P (X ="1) = Probability of getting one bad orange = T = E
2
402
and, P (X = 2) = Probability of getting two bad orange = W = %
2

Thus, the probability distribution of X is given by

X: 0 1 2
12 32 3
P - 19 95 95

Add.: 855, Nitikhand-I, Indirapuram, Gzb. | Ph.: 7292077839, 7292047839 | www.smartachievers.in | info@smartachievers.in

Page 12



$20. Clearly, X takes values 0, 1, 2, 3 such that

1
P (X = 0) = Probability of getting a slip marked 0 = 3

3
P (X = 1) = Probability of getting a slip marked 1 = E

3
P (X = 2) = Probability of getting a slip marked 2 = 8

1
P (X= 3)= Probability of getting a slip marked 3 = 8

Hence, the probability distribution of X'is

X: 0 1 2 3
1 3 3 1
P 8 8 8 8
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Y__E!:B_g Nurturing Success...

Nurturing Success...

MATHEMATICS - Xl | Means and Variance of Random Vairables NCERT

Date: 19/10/2021

Q1. In a game, a person is paid Rs. 5 if he gets all heads or all tails when three coins are
tossed, and he will pay Rs. 3 if either one or two heads show. What can he expect to win
on the average per game?

Q2. Inameeting 70% of the members favour a certain proposal, 30% being opposed. Amember
is selected at random and let X = 0 if he opposed, and X = 1 if he in favour. Find E (X) and

Var (X).

Q3. Arandom variable X has the following probability distribution:
X : -2 -1 0 1 2 3

P(X) : 0.1 k 0.2 2k 0.3 k
(i) Find the value of k. (ii) Calculate the mean of X. (iii) Calculate the variance of X.

Q4. Aclass has 15 students whose ages are 14,17, 15, 14, 21, 17,19, 20, 16, 18,20, 17,16, 19
and 20 years. One students is selected in such a manner that each has the same chance
of being chosen and the age X of the selected student is recorded. Whatis the probability
distribution of random variable X? Find mean, variance and standard deviation of X.

Q5. Two numbers are selected at random (without replacement) from the first six positive
integers. Let X denote the larger of the two numbers obtained. Find E(X) and P (X) of
random variable X.

Q6. Findthe mean,variance and standard deviation of the number of heads in a simultaneous
toss of three coins.

Q7. Adie is tossed twice. A” success” is getting.an odd number” on a random toss. Find the
variance of the number of success.

Q8. Find the probability distribution of the number of sixes in three tosses of a die. Find also
the mean and variance of the distribution.

Q9. Find the probability distribution of the number of successes.in two tosses of a die, where
a success is defined as getting anumber greater than 4. Also, find the mean and variance
of the distribution.

Q10. Two dice are thrown simultaneously. If X denotes the number of sixes, find the expectation
and variance of X.

Q11. A coin weighted so that P (H) = % and P.(T) = % is tossed three times. Let X be the
random variable which denotes the'longer string of heads which occurs. Find the
probability distribution, mean and variance of X.

Q12. Afair coin is tossed until a head or five tails occur. If X denotes the number of tosses of
the coin, find the mean of X.

Q13. From a lot of 10 items containing 3 defectives, a sample of 4 items is drawn at random.
Let the random variable X denote the number of defective items in the sample. If the
items in the sample are drawn one by one without replacement, find

(i) The probability distribution of X (ii) Mean of X (iii) Variance of X
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Q14. There are 5 cards numbered 1 to 5, one number on one card. Two cards are drawn at
random without replacement. Let X denote the sum of the numbers on two cards drawn.
Find the mean and variance.

Q15. In a game a man wins a rupee for a six and loose a rupee for any other number when a
fair die is thrown. The man decided to throw a die thrice but to quit as and when he gets
a six. Find the expected value of the amount he wins/looses.

016. Find the mean of number of heads in three tosses of a coin.

Q17. Two cards are drawn simultaneously (without replacement) from a well shuffled deck of
52 cards. Find the mean and variance of number of red cards.

Q18. Two cards are drawn simultaneously (or successively without replacement) from a well
shuffled deck of 52 cards. Find the mean, variance and standard deviation of number of

daces.
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Nurturing Success...

Nurturing Success...

MATHEMATICS - Xl | Means and Variance of Random Vairables NCERT-Solution

Date: 19/10/2021

S1. Let X bethe amount received by the person. Then, X can take values 5 and3 such that

P (X = 5) = Probability of getting all heads or all tails when three coins are tossed

P (X = — 3) = Probability of getting one or two heads

6 3
= PX=-3)= g=z

. Expected amount of win, on the average, per game

_ 1 3
= X :pr_xﬁ: 5Xz—3><z =—-1

Thus, the person will, on the average, lose Rs 1 per toss of the coins.

$2. The probability distribution of X'is

X : 0 1
30 70
PX) 100 100
o= 200470 o
X) = 100 100 .10
30 70 7
)= X0+ =P = —
and, ECO) = J00™Y 400 10
Var (X) = E (X°) < [E(X)])’ = l—ﬁ = _Zl
ar ) 100 100
Hen E(X 7 nd Var = ﬂ
ence, (X)=,7g and Var(X)= 154

$3. Since sum of the probabilities in a frequencydistribution is always unity
01+k+02+2k+03+k=1
= 06+ 4k=1=>4k=04=k=0.1
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S4.

Computation of mean and variance

- P PX; px/

-2 0.1 -0.2 0.4

-1 0.1 -0.1 0.1

0 0.2 0 0

1 0.2 0.2 0.2
0.3 0.6 1.2

3 0.1 0.3 0.9

Tp;x;= 0.8 | and =p,x’ = 2.8

Hence
Mean= 0.8
and, Variance = £p, x> — (p, x;)°* = 2.8 - (0.8)° = 2.8 — 0.64 = 2.16

We observe that X takes values 14, 15, 16, 17, 18, 19, 20 and 21 such that

2 1 2 3

P (X =14)= E,P(X—15)—%, P(X"'S)‘E!P(X"W)‘E

P(X=18 -1 P)(-19—i P (X =20 —i P(X=21 -1

(X=18)= %, PX=19)=1=, P(X=20) =2 P (X=21) = ¢

So, the probability distribution of X is as given below :

X X 14 15 16 17 18 19 20 21
p 2 1+ 2 3 4 2 3 U
X) 15 15 15 15 15 15 15 15
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Computation of mean and variance

X p;= P(X=X) PX; P; ij
w | 2 28 3%
15 15 15
1 15 225
15 15 15 15
2 32 512
19 15 15 15
1 51 867
15 15 15
s | 18 324
15 15 15
2 38 722
19 15 15 15
3 60 1200
20 15 15 ET
" il 21 a41
15 15 15
o 2263 | .l 4883
p; X; = 15 P; Xi = 15
263 4683
We have, p; X; =5 and ¥p, X = —e
263
Mean = Zp; x;, = 15 17.53
Variance = £p, x? — (Zpx)?
Vari _4683_(_2@)2 ) 70245 -69169 _ 1076
- anance =g \7s. ) ~ 225 (225
1076 32.80
.. Standard Deviation = /Variance = 225 = 110576 = 15 =2.186

S5.

We observe that X can take values 2, 3, 4, 5, 6 such that

P(X =2) = Probability that the larger of two numbers is 2

=

getting 2 infirst selection and 1 in second selection

1 1
P(X=2)= Exg+6X5 =

1.7

2 1

30 15

P(X = 2) = Probability of getting 1 in first selection and 2 in second selection or

P(X = 3) = Probability thatthe larger of two numbersis 3

than 3 in second selection.

P (X = 3) = Probability of getting a number less than 3 in first selection and 3 in
second selection or getting 3 in first selection and a number less
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2 1 1 2 4 2

= = —X—F—=X— = — = —

= PX=3) = 65765 30 " 15
= (X = 4) Probability that the larger of two numbers is 4

3113 6
PX=D= 576”5 ~ 30
PX—S — ixl.'.lxi E
(X= )_6 5 6 5 30

5115 10 1
= = —X—+—X— = — = —
PX=0)= 65765 " 30 ~ 3

Thus, the probability distribution of Xis

X : 2 3 4 5 6
1 2 1 4 1
PR % 18 5 15 3
E(X) = %x2+%x3+%x4+%x5+%x6
70 14
= EX) = E = ?

$6. Let X denote the number of heads in a simultaneous toss of three coins.

Then X can take values 0, 1, 2, 3.

Now, P(X=0)= P(TTT)=%

3

P (X=1)= P (HTTor TTHQLTHT) = &

3
P(X=2)=P (HHTFor THH or HTH) = 3

and, P (X = 3) =[P (HHH) = %

Thus, the probability distribution of X is given by
X ; 0 1

®lw N
o s J KN

1 g3
PO Al s

Add.: 855, Nitikhand-I, Indirapuram, Gzb. | Ph.: 7292077839, 7292047839 | www.smartachievers.in | info@smartachievers.in Page 4



Computation of variance

4 p;=PX=x) PXi pX/
1
0 - 0 0
8
1 3 3 3
8 8 8
3 6 12
2 8 8 0
1 3 9
° 8 8 8
3
pX = Tp;x? =3
We have,
3 2
Ip; X; = 2 and Zp; x° =3
_ 3
X =Mean= Xpx = 2
2
) 2 3 3
and, Var (X) = Zp, x; — (Zp; x)* = 3—(5) 7,
Standard deviation = /Var(X) = /% = % = 0.866
3 _ 3 My
Hence, Mean = Px Variance = 2 and Standard deviation = 0.866

S7. Let X denote the number of sucecesses in two tosses of a,die. Then, X can take values, 0, 1, 2.
Let S;and F, denote the success and failure respectively in i"toss. Then,

3 1
P(S) = Probability of getting an edd number in i toss = 5°3
1 1
Now, P (X = 0) = Probability-of getting no success in two tosses of a die
= (X=0)= P (F,nF)
= P (X=0)=P(F,)P(F,) [By Multiplication Theorem]
= PX=0)= oxt =2 ['—'P(ﬁ)=P(Fz)=i}
2 2 4 2

P (X = 1) = Probability of getting one success in two tosses of a die
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= PXX=1)=P((Sink)V(FNS,))
= X=1)=P(S§,nF)+P(F,nS)

o 11t 111
= PX=1)= P(S,)P(F)+P(F,)P(S,)= EXE+§X§ =5
and, P (X = 2) = Probability of getting two successes in two tosses of a die

11 1
= P(X=2)=P(S1m82)=P(S1)P(SZ)=§x§=Z
Thus, the probability distribution of X'i.e. the number of successes in two tosses of a die, is given
by

X 0 1 2
b 11 1
X) 4 2 4
Computation of variance
X; | pi=PX=Xx) PiX;i pX;/’
1
0 2 0 0
1 1 1 1
2 2 2
1 1
2 2 2 1
3
Ip,x; = 1 B x2 = —
2
, 3
We have, Ipx; = 1and Zp; x; =5
2 o 18 1
Var (X)=2px” ~ (Epx)ff= 5 -1= 5

S$8. Let X denote the number of sixes.inthree tosses of a die. Then, X can take values 0, 1, 2,3.

Let S,denote the event of getting a six in /" toss, i= 1, 2,3

Then,
P(S) = 1 and P(S -S=12.3
i 6 ( .r') 6’ 1 &

Now, PX=0)= P(S;nS;nS,)
= P (X =0)= P(S,)P(S,)P(S,) [ S,.S,,S, are independent events]

P X—O —_ éxéxé — E
- X=0=5%6"% ~ 216

PX=1)= P(§nS,nS)u(§;nS,nS;)u(§;,nS,nS;)
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= P(XX=1)=P(S5nS,nS)+P(S,NnS, nS)+P(S,nS, N S;)

= P (X=1)= P(S;)P(S;)P(S;3)+P(S)P(S;)P(S;) +P(S;)P(S;)P(S;3)
= PX=1)= i><§><§+1><§><§+§x§><1=E
6 6 6 6 6 6 6 6 6 216
= PX=2)= P(5nS,nS$;)N(S,nS,NnS;)N(S,nS,NS;)
= PX=2)= P(5nS,NnS;)+P(S;NnS,NS;)+P(S;nS,NS;)
= P(X=2)=P(S,) P(S,) P (8;)+P(S)P(S,)P(S;) + P(S))P(S;)P(S;)
P X—2 — lxlxé+§xlxl+lx§xl — 1_5
- X=2)= 6%6"676°67°6 76 6 6 216
o _ _1 1 1 B 1
and, PX=3)= P(§,nS,nS,) = P(S1)P(52)P(Sa)—€x6x6 = 218
Thus, the probability distribution of X given by
X : 0 1 2 3
125 75 15 1
PR 216 218 216 216
Computation of mean and variance
X p;= P (X =X) PX; pfx;'2
125
0 % 0 0
1 75 5 75
216 216 216
) 15 30 60
216 216 216
; = 3 9
216 216 216
3 C @ = l 5 2 = ﬂ
Pi%s 216 ~ 2 | “P%N T 216
We have,
108 1 144

IPX = o1 = 2 AN IPX = 08

1
Mean= x = Xpx, = >

Add.: 855, Nitikhand-I, Indirapuram, Gzb. | Ph.: 7292077839, 7292047839 | www.smartachievers.in | info@smartachievers.in Page 7



and

Hence,

S9. Let X denote the number of success in two tosses of a die. Then, X can take values 0, 1, 2.

2

, _ 144 (1]2 9 _ 5
: S 216 12

Var () =2px’ = (Zpx)° = 515715 = 316 =

1 . 5
Mean = 5 and Variance = 12

Let S,= Getting a success in i" toss and, F, = Getting a failure i" toss

Then,

Also,

Now,

U

and,

P (S,) = Probability of getting a number greater than 4 in first toss

2
P76 75

1
P(S,) = 3

2
P(F) =P(F,) = 5

P(X = 0) = Probability of getting no success in two tosses ofa die
P(X=0)= P(F,nF,)

P(X=0)=P(F,) x P (F,) [By multiplication theorem]
2 2 4
PX=0= 3379

P(X = 1) = Probability of getting one success in two tosses of adie

X=1)= {(S,NF)UF NS
PX=1)= P (S, nF,) +PF NS,
PX=1)= P(S,) P(F,) +P (F,) P(S,)

1.2%2°1 4

PX=1)=323"3"3 7%

P(X = 2)="Probability of getting two successes in two tosses of a die

1 1 1
P(X=2)= P(S,nS)=PAS)P(S)=3x3 =3

Thus, the probability distribution of X is given by

X

P(X)

0 1 2

4 1
9 9

©o|n
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Computation of mean and variance

X; p;= P (X = x) PX; P/
4
0 ) 0 0
1 4 4 4
9 9 9
, 1 2 4
9 9 9
spx = o 5px? = o
p.f i 9 pr' i 9
We have,
_ 5.2 2_ 8
ip; Xx; = 9~ 3 and Ip,x = 9
_ 2
X = Mean =ZXp, x. = 3
o, ,_8 (2 _4
and VarX) =xpix" - (Zpx;) =97 (3) T g
2 _ 4
Hence, Mean=§ and Vanance=§

$10. Clearly, X can take values 0, 1and 2.

We have,

25
P (X = 0) = Probability of not getting six on any dice = 36

10
P (X = 1) = Probability of getting one six= 36

1
P(X =.2) =+Probability of getting two sixes = 36

Thus, the probability distribution of X is given by

X : 0 1 2
25 10 1
PX) % 36 36
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Computation of mean and variance

& p;= P X=x) PX; PX;
25
0 36 0 0
1 10 10 10
36 36 36
1 2
2 - - -
36 36 36
12 , 14
Ep.-' i E Epr i %
We have,
Z —E — 1 d E 2 _ l
PiXiZ3e =3 aN° 2PX = 43
1
E(X) = Zp.-‘ ;= 5
and Var (X) = Ip.x2% — (T oo L 15
' (X)_ p_-',-'_(p;x,-')_18 9_18
H E0O= ~ and Var (0= —
ence, =3 an ar (X)= -2

S11. The random variable X is defined on the sample space S given by
S={TTT,HTT, THI, TTH, THH, HTH, HHT, HHH}
Note that the string of heads means the sequence of consecutive heads.

Since X dentoes the longest string of heads. Therefore,

X (TTT) =0, X(THTY = 1, X(HTT) =1, X (FTH)y= 1, X (HTH) = 1,
X (HHT) = 20X (THH) = 2 and X (HHH)=.3

1.1 1 1
Now,  P(X=0)=P(TT =P P(MPR(N= x> = o
P(X=1)=P(THTUHTT U TTH U HTH)
P(X=1)=P(THT) + P (HTT) + P (TTH) + P (HTH)

= PXX = 1) = P(T) P(H) P(T) + P(H) P(T) P(T) + P(T) P(T) P(H) + P(H) P(T) P(H)

U
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and

We have,

3 3 27
P(X=3)=PH) P(H) P(H) = 7%,%7 = o7
So, the probability distribution is as follows:
X ; 0 1 2 3
1 18 18 27
PO w w 64 “e4
Computation of variance
X | p=PX=x) PiX; px/
1
0 64 0 0
1 18 18 18
64 64 64
) 18 36 2
64 64 64
; 27 81 243
64 64 64
Yo X = @ ) 2 _ @
Pi5” ea Pi%i = "6a
p, X= Ea\nd Ip, x? = 333
Pi%= 54 Pi%i = "g4
135
Mean = Zpx; = 64 2.1

4
3.3.3. 09
—+ —+ —
“64 64 64 64
P (X =2)=P(THH U HHT)

P (X =2)=P(THH) + P (HHT)

PX=2)=P(T)P(H) P(H)+ P(H) P(H) P(T)

1 3 3 18
Poc=2= 23 33) < g

P (X = 3) = P (HHH)
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333
and, Variance = £p, x? — (Mean)? = o (21% =52-4.41=0.79

Hence, Mean = 2.1 and Variance =0.79.

S$12. The sample space related to the given random experiment is given by
S={H TH, TTH, TTTH, TTTTH, TTTTT}

Clearly, X assumes values 1, 2, 3, 4, 5 such that

1
PX=1)=P(H ="

1
PX=2)=P(TH=P(MPH =

11 1 1
P(X=3)= P(TTH)= P(N AN P (H) =5x5%5 =5
P(X=4)= P(TTTH)=P(T) P(T) P(T) P —1><1><1><1*i
(X=4)= P(TTTH) = P () P (T) P(T) P (H) = 5% 5% 55 =35
and, PX=5)=P(TTTTHOUTTTTT)
= P(X=5)=P(TTTTH)+ P(TTTTT)
= P(X=5)=P(T)P(T)P(T)P(T) P (H)+ P (N.P(N P (N PN AN
5 5
1 1 1
= == +t|=| = —
= P (X =15) (2] [2] 16
So, the probability distribution of X is given by
X : 1 2 3 4 5
. 1 1 1 il .
PO - 2 4 8 16 16
Now,
1 1 1 1 1 31
Mean= prx:_: §X1+ZX2+§X3+%X4+EX5 = E =19
$13. (i) Clearly, X caniassume values 0, 1, 2, 3;such that
7 3p L7
Cs 1 , Cix'C 1
P(X=0)= Tog = g “PO=1= o5 =5
P (X =2 362 X? C1 1 P (X 303 X? C1 1
X=2)= g, —10,and (X=3)= °c, 30
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So, the probability distribution of X'is given below.

X : 0 1 2 3
e 1 1 1 1
(X) 6 2 10 30

Computation of variance

X;p | p=PX=X) (oS pX;’
1
0 5 0 0
1 1 1 1
2 2 2
1 1 4
2 10 5 10
1 1 =
3 30 10 10
8 12
p;X; = 10 Zp, X7 = 10
(i)  We have )Y -8
- PR 0
_ 8
X =Mean = Zpx, = 10
= e y2 2212,/ 64 _ 56
(iii)  Now, Var (X) = Zpx; — (Zpx) =70 100 - 100
_ 8 : - 96
Hence, Mean = 10 and"_Variance = 100
$14. Clearly, X can take values from 3 to 9.
We have,
P (X'=_3) = Probability of getting 3-as the sum
= P.(X = 3) = P{Getting 1 infirst draw and 2 in second drawn) or (Getting 2 in first
draw and 1 in‘'second drawn)}
bixeme LA 1
(X=3)= 54752 " 10
P (X =4)= P{(Getting 1 in first drawn and 3 in second drawn) or (Getting 3 in
first drawn and 1 in second drawn)}
11 1 1 1
- = —=X—t =X — = —
= PN 54752 " 10
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Similarly

pixege LA 1T 1 11
X=9)= 54 545 454 7 5
11 11 11 1 1 1
=)= —X—+—X—+—X—F—X— = —
PX=0)= 5 54 54 54 "5
e bt it
11 1 1
PX=8)=5"4"52 " 10
P X—g — 1x_+1x1—i
X=9= 52754~ 10
Thus, the probability distribution of X'is as given below :
X : 3 4 5 6 7 8 9
1 1 1 1 1 1 1
P 0 10 5 5 5 a0v 10
Computation of means and variance
o p;= P (X =x) PiXi P
1 3 9
3 10 10 10
. 1 4 16
10 10 10
1 5 25
> 5 5 5
1 6 36
6 5 5 3
1 7 49
! 5 5 5
. 1 8 64
10 10 10
1 9 81
9 - PR R
10 10 10
60 390
Total Tp=1  Ipx= 5 =6 2p9<f=W=39
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We have, Ip, x,=6 and Ipx? =39
X =Mean= Zp, x,= 6
and, Var (X)= Tpx’ —(Ip,;x)*=39-6°=3

$15. The man may get six in the first throw and then the quits the game. He may get a number other
than six in the first throw and in the second throw he may get six and quits the game. In the first
two throws he gets a number other than six and in third throw he may get a six. He may not get

six in any one of three throws.

Let X be the amount the wins/looses. Then, X can take values 1, 0, =1, — 3 such that

1
P (X = 1) = P (Getting six in first throw) = 5

P (X = 0) = P (Getting an other number in first throw and six in second throw)

5 1 5
PX=0= 5% =3
P (X =-1)= P (Getting numbers otherthan 6 in first two throws and a six in

third throw)

25

L
6 216
P (X =-3) = P (Getting a number other than six.in first three throws)

5 5
= P(X==1)= gxe

9 5 125
X—X— = ——
6 6 216

5

= X=-3)= ¢

Thus, the probability distribution of X is as given-below

X - 1 0 2 _3
1 s s
P 6 36 216 216
1 5 25 125
=ML O X () X2 N 3) 22
EX)z PG 0 gg T 5t 950
36+0-25-375 . 364 91
= £X) = 216 7216 54

$16. Let X = Number of heads when a coin is‘tossed three times

Sample space of experiment is
S={HHH, TTT, HHT, HTH, THH, TTH, THT, HTT}
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X can take values 0, 1, 2 and 3.
1

Now, P(X = 0) = P (no head occurs) = 3
3
P(X = 1) = P (one head occurs) = =
3
P(X = 2) = P (two head occurs) = 3
P(X = 3) = P (three head occurs) = %

. The probability distribution table is

X 0 1 2 3
Py | 1331
8 8 8 8
Now, we find mean as follows
X P(X) X;P,
0 1 0
8
1 3 3
8 8
5 3 i
8 8
3 a 3
8 8
E
8
Mean = XX P,
_12 3
T8 2

S17. First we find-the'probability distribution table. Let X be the number of red cards. Then, X can take

values O.4=and 2.
Now, P(X = 0) = P (having no red card)

®C, 26 25 1 25 25

___X__—

2c, 52 51 2 51 102

P(X = 1) = P (having one red card)
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= Probability of getting one red card and other black card
_ %C,x?%®C,  26%x26x2 _ 26
~ %%c, 52x51 51

P(X = 2) = P (having two red cards)

*®C, 26 25 25

= —X
2C, " 52751 102

.. The probability distribution of number of red cards is

X 0 1 2
102 51 102
Now, we know that mean = ZX - P(X)
and variance = 2X? - P(X) — (£X - P(X))®
X | P(X) | X-P(X) | X* P(X)
0 25 0 0
102
| 28 | 26 26
51 51 51
o | B | 25 50
102 51 51
Mean = ZX:.P(X)
26 25 _ 51
— + —_ _+_ _= =
51 51 51

Variance = 2X2P(X) — (X - PX))?

_ 760 _76-51_25

L 54 51 51

76 ..
=22 _(
51 (1)

§18. Given that, total number of cards = 52
Also, total ace cards = 4 and other cards =52 —4 =48

Let X denotes the number of ace cards drawn. We take values of Xas X=0, 1 and 2.

. P(X = 0) = Probability that no ace card is drawn j.e., both the cards drawn are non-aces

48 x 47

_ 4Co X 48Cz _ 2
5202 52 x 51

2
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_ 48x 47 _ 188

T B2x51 221

P(X = 1) = Probability that one ace card is drawn i.e., the other drawn card will be non-ace card.

_ ‘G x*C, _ 4x48

2c,  52x51
2
_ 4x48 x2 _ 32
52 x 51 221

P(X = 2) = Probability that both drawn cards are aces

4

L
_‘c, _ 2121 _ 50!
“wme, T sa T Vg

21501

_ 4x3 _ 1

52x51 221

.. The probability distribution table is

X 0 1 2
Py | 188 | 32 | N
221 221 221

Now, we find mean, variance and standard deviation, we know that mean jof a probability
distribution is given as

mean = ZX,%p;

and its variance is given by, varianece = 3 x7p, — (2 X; - P, )2

We have

X P(X) XiPi x;p;
0 188 0 0
221
1 32 32 32
221 221 221
2 A 2 4
221 221 221
Total 34 36
221 221

. (i)

... (ii)
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We have, EX.p; = % and XIx’p, = %
Putting above values in Egs. (i) and (ii), we get
mean = ad =0.1538
221
2
and variance = ﬁ - [3—4) [+ From Eq. (ii)]
221 \ 221

36 1156 _ 7956 —1156

221 48841 48841
6800

= 22 20,139
48841

Also, standard deviation = +/variance

_ [6800 8246 _
= \assa1 - 221 0%

Hence, mean = 0.154, variance = 0.139 and standard deviation = 0.37.
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Nurturing Success...

MATHEMATICS - XlIl | Binomial Distribution NCERT

Date: 19/10/2021

Q1. Ina hurdles race, a player has to cross 10 hurdles. The probability that he will clear each

hurdle is g What is the probability that he will knock down fewer than 2 hurdles?

Q2. Froma lot of 30 bulbs which include 6 defectives, a sample of 4 bulbs is drawn atrandom
with replacement. Find the probability distribution of the number of defective bulbs.

Q3. Ina 20-question true-false examination suppose a student tosses a fair coin to determine
his answer to each question. If the coin falls heads, he answer ‘true’; if it falls tails, he
answers ‘false’. Find the probability that he answers at least 12 questions correctly.

Q4. Ten eggs are drawn successively, with replacement, from a lot containing 10% defective
eggs. Find the probability that there is at least one defective eggs.

Q5. Adie is thrown 6 times. If “getting an odd number” is a “success”, what is the probability
of (i) 5 successes (ii) at least 5 successes (iii) at most 5 successes (iv) at least one
success (V) ho success.

Q6. Five dice are thrown simultaneously. If the occurrence of an-even number in a single
dice is considered a success find the probability of at most 3.successes.

Q7. Three cards are drawn successively with replacement from a well shuffled:deck of
52 cards. If getting a card of spade is a success, find the probability distribution of number
of successes.

Q8. A pair of dice is thrown 4 times. If getting a doublet is a successes; find probability
distribution of number of successes.

Q9. A pair of dice is thrown 7 times. If getting a- total of 7 is considered a'success, what is the

probability of
(i) no success? (ii) 6 successes?
(iii) at least 6 successes? (iv) at most 6 successes?

Q10. A man takes a step forward with probability 0.4 and backwards with probability 0.6. Find
the probability that at the end of eleven steps he is just one step away from the starting
point.

Q11. An urn contains 5 white, 7 red and 8 black balls. If four balls are drawn one by one with
replacement, what is the probability that

(i) all are white? (ii) only 3 are white?
(iii) none-is white? (iv) at least three are white?

Q12. A coin is tossed 5 times. What is the probability of getting at least 3 heads?

Q13. On a multiple choice examination with three possible answers (out of which only one is
correct) for each of the five questions, what is the probability that a candidate would get
four or more correct answers just by guessing?

Add.: 855, Nitikhand-I, Indirapuram, Gzb. | Ph.: 7292077839, 7292047839 | www.smartachievers.in | info@smartachievers.in Page 1



Q14. A die is thrown again and again until three sixes are obtained. Find the probability of
obtaining third six in the sixth throw of die.

Q15. 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 ?

Q16. An urn contains 25 balls of which 10 balls bear a mark ‘A’ and the remaining 15 balls bear
a mark ‘B’. Aball 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

(i) all will bear ‘A’ mark (ii) not more than 2 will bear ‘B’ mark
(iii) the number of balls with ‘A’ mark and ‘B’ mark will be equal
(iv) at least one ball will bear ‘B’ mark

Q17. The probability of a man hitting a target is 1/4. How many times must he fire so that the
probability of his hitting the target at least once is greater than 2/3 ?

Q18. How many dice must be thrown so that there is a better than even chance of obtaining a
six?

Q19. Find the probability distribution of the number of heads when a coin is tossed three
times.

Q20. A bag contains 3 red and 4 black balls. One ball is drawn and then replaced in the bag
and the process is repeated. Every time if the ball drawn is red we say that the draw has
resulted in success. Let X be the number of successes in 3 draws: Assuming that at each
draw each ball is equally likely to be selected, find the probability distribution of X.

Q21. A person buys a lottery ticket in 50 lotteries, in each of which his chance of winning a

1
prize is 100" What is the probability that he will win a prize

() at least once (ii) exactly once (iii) at least twice?

Q22. How many times must a man toss a fair coin so that the probability of having at least one
head is more than 90%.

Q23. The probability of a shooter hitting-a target is % . How many minimum number of times
must the shooter fire so thatithe probability of hitting the target at least once is more
than 0.99?

Q24. How many times must a man toss a fair coin, so that the probability of having atleast one
head is more than 80%?

Q25. The probability of a man hitting a target is 1/2:*How many times must he fire so that the
probability of hitting the target at least once is more than 90%.

Q26. Six dice arethrown 729 times. How many times do you expect at least three dice to show
a five orsix.
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Nurturing Success...

MATHEMATICS - XIl | Binomial Distribution NCERT-Solution

Date: 19/10/2021

S1. Let X denote the number of hurdles knocked down by the player. Then, X follows binomial

L . 5 1 9
distribut thn=10,p=1-—-=—andg= =.
istribution with n p 5°5 and q 5
1Y (5 0-r
p(x=,-)=1°Cr(E] (E] 'r=0,1,2,...,10

Required probability = P(X < 2)

= P(X=0) + P(X = 1)
(5 10 o 1 5\°
= (E) + C1XEX(E)

(5)““{5 10} 510
=| — —_—t— =
6) |6 6 2x6°

S§2. Let X denote the number of defective bulbs in a sample of 4 bulbs drawn successively with

6 1
replacement. Then, X follow binomial distribution with parameters n = 4, p = %=§ and
T, S
q= 575 such tha
1 r 4- 4-r
= =4C — — ; r=0, 2,3,4.
e (5] (SJ '

The probability distribution of X'is

X: 0 1 2 3 4
4 N4 4
P (&) (&) exgiile. g 4t i1 ()
5 5 25 25 625 125 75625 |5
S3. Here,
S I |
0= P=5%. 475

1 20
P(X=n="%C, [E]

20 20
Required probability = P(X>12)= Y 2°C, (%]
r=12 =
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S4. Let X denote the number of defective eggs in a sample of 10 eggs drawn successively
with replacement. Then, X follows binomial distribution with parameters n = 10,

_E—iand —i
P= 700 1029 70"
1 r 9-10—r
oo (8
P(X =1 (70) (70 r=0,1,2,....,10
Required probability = PX>1)=1-P(X =0)

SR EA [
- °\10) {10 10'°
S§5. Let pdenotes the probability of getting an odd number in a single throw of the die. Then,

1
and =1—-p=1-—=
q P 5

| W
I
N =
N =

p

Let X denote the number of successes in 6 trials. Then, X is a binomial variate'with parameter
1

n=6p=—.
P=3

The probability of rsuccesses is given by

6-r r
P(X=r)=GC,[1J (%) where” r=0,1,2,...,6

2

1 B
or P(X=r)=6C,,[E], where r=0,1,2,..,6 0
. . _ O e~(1Y 3 o
(i) Probability of 5 successes =P (X'=5) = °C; 5] =35 [Using (i)]

(iiy  Probability of at least 5 successes =P (X = 5)
=PX=5)+PX=86)

_ ‘"’Cs(%] +6CB(%] [Using (i)]
=641

(i) Probability of at most 5 successes =P (X<5)=1-P(X>5)
=1-P(X=6)
1

- 1-5¢, (EJ [Using (i)]
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S6.

S7.

_ 1 63
64 64
(iv) Probability of at least one success=P(X=1)=1-P(X=0)
G
=1- 6Cﬂ(—] [Using (i)]

2

_1._863
64 64

PX=0)= GCO(%] [Using (i)]

(v) Probability of no success

=
i
Let X denote the number of successes in 5 throws of a die and let p be the probability of getting
an even number in a single throw of a die. Then,

3 1 1 1
= —=— =1-p=1-==—
P=g=p and a=1-p=1-5=7
The probability of r successes in five throws of die is given by
1 r 1 5-r 1 5
PX=n=°c|—=||= -c|=|, wheree=r=0,1,2,...,5
w=n=c[3)(z) (3
Required probability = P(X<3) =1 - P(X > 3)
= Required probability = 1 = {P(X = 4) + P(X = 5)}
1 5 1 5
= Required probability = 1 — %504 (E] +.°C, (E] }
. . S 1 26 13
=1-}—F—|=—=—
= Required probability = 1 (32 32} 216
Now, we know that the probability of getting spade card= .15% _1
4

ie p-1
4

and probability of not getting a spade card

Il
-2

2123
4 4

ie q 3
4
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We know that, probability of X success by using the binomial distribution is given by

P(X)="C, p'q" "

Using above formula, we calculate

PX=0), PX=1), PX=2) and P(X=23)
1 3
We have,n=3,p=—,q= —
P24 974
s (1) 3'3_(2)3_5
poc=0=0( ) (3] () 5
1(3) 1.9 _ 2
P(X=1 —30(—) (—) =3X—x— =
K=0="6G3) 4 4 16 64
P(X=2)=3C (1)2(§)=3xlx§=i
2\4) \ 4 16 4 64
17 (3Y 1 1
P(X=3)=3C [—] (—] =1x—x1= —
K=9=7Cl3) (a) "6 " 6
. Required probability distribution is
X 0 1 2 3
P(X) 27 27 i 1
64 64 64 64
$8. We know, that the probability of getting doublet = 3_66 = %

So,

ie.,

Probability of not getting a doublet = 1 —

ie.,

Here, we have

o

p

O

n

8o

@| o

D=

4

[~ Doublets are (1, 1), (2, 2),43,:3), (4, 4), (5, 5), (6, 6)]

1
6

o=
oo,

p:

| =

=3
,q6

Let X denotes the number of doublets, X can take values O, 1, 2, 3 and 4, we know that by
binomial distribution : P(X) = "C, p* ¢" ~*.

Using above formula, we find P(X = 0), P(X = 1), P(X = 2), P(X = 3) and P(X = 4).
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-

0/ pn4 B\
5 5 625
PX=0)= 400(6) (E] = 1X1X(§) = 1296

1, -3
p(x=1)=4c1(1] (§] =4x1x&=ﬂ
6)\6 6 216 1296
PX=2) = 4C 12(§2= 4 125 _ 6x25 _ 150
2\6/) \6 2121736 36 36x36 1296
3 1
p(x=3)=4(;3 1 (§ =4XLXE=A
6)\6) 216 6 1296
1} (5Y 1Y) 1
PX=4)=*C,| = (— =1(—) 1= ——
X=49="Cl5) 5 “\8) ™'~ 1206

. The required probability distribution is

X 0 1 2 3 4
P(X) 625 500 150 20 1
1296 1296 1296 1296 1296
or
X 0 1 2 3 4
Py | 025 | 1 | 15 L5 1
1296 324 648 324 1296

$9. Let pdenotes the probability of getting a total of 7 inva single throw of a pair of. dice Then,

6 1

p=—=—

66 [+ The sum can be 7:in‘any one of the ways:

(1,6), 6:1)(2,9), (5,2), (3, 4), (4, 3)]

1 5
=t=p=1—-——==
q P 66

Let X denote the numberof successes in 7 throws,of.a pair of dice. The X is a binomial variate
with parameters n =7sand p = 1/6 such that

Now
6

~ ~ . 1 0 5 ?-0_ 5 7
- PX=0=76 (_EJ (_é) —(EJ

PX=r= Tc,(%]r[é)?_r, r=0,1,2,..,7 (i)

(i) Probability of no success [Using (i)]
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(i) Probability of 6 successes =P(X=6)="C, (1) (i) _ [Using (i)]

7
= 35(1]
6
(iif) Probability of at least 6 successes = P (X =>6)
=PX=6)+PX=T7)

(1Y (5" L. (1Y (5Y o
C‘“’[EJ (E) " C"(E] (E) tsing (1
\6)\6) |6 6){6 6/ \6

(iv) Probability of at most 6 successes = P(X < 6)

=1 - P(X> 6)
=1-P(X=7)

(g
(3

$10. Let p denote the probability that the man takes a stepforward. Then, p=0.4
g=1-p=1-04=0.6

Let X denote the number of steps taken in'the forward direction. Since thessteps are independent
of each other, therefore X is a binomial\variate with parameters n = 11-and p = 0.4 such that

PX=n="C/(04)06)""r=01,2, 4M 0

Since the man is one step away from the initial point, he.is either one step forward or one step
backward from the initial pointat the end of eleven steps. If he is one step forward, then he must
have taken six steps forward and five steps backward-and if he is one step backward, then he
must have taken five steps forward and six steps’backward. Thus, either X =6 or X = 5.

Required probability = P[(X = 5) . ‘or (X = 6)]
= Required probability = P (X =.5) + P(X = 6)
Required probability = "'C, (0.4)° (0.6)"" ~° + "C,(0.4)° (0.6)"" ~° [Using (i)]

U

Required probability = "'C; (0.4)° (0.6)° [0.6 + 0.4] [+ "cg = Tcy
= Required probability = 462 (0.4)° (0.6)° = 462 (0.24)°

U
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S11. Let p denote the probability of drawing a white ball from an urn containing 5 white, 7 red and 8
black balls. Then,

_ ¢, 5 1

P= 25 "20 4
1 3
So, =q{-p=1-_123
g=1-p 772

Let X denote the number of white balls in 4 draws with replacement. Then, X is a binomial variate

with parametern=4 and p = % such that

r 4-r
P(X = r) = Probability that rballs are white = “C, [%) (%] :
r=0,1,2,3,4 (l)
Now,
(i) Probability that all are white = P(X = 4)
. 4 4-4 4
= 404(%) [%) =(%) [Using (i)]
1 3 3 4-3
(i) Probability that only 3 are white = P(X = 3) = *C, (Z] [Z] (Using (i]
,I 3
= 3| —
g
PPN
(i) Probability that none is white =PX=0)= 4Cn [ZJ (ZJ [Using (i)]

3 4
i (Z)
(iv) Probability that at least three are white

= P(X > 3)
= P(X.= 3)% P(X = 4)

i (1) (3) e (1Y (3) in (

03[4] (4] i+ C4(4) (4] [Using (i)]
14

13(1}

S12. Let p denote the probability of getting head in a single toss of a coin. Then,

N =

and so,q-=

N|—=

p:
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Let X denote the number of heads in 5 tosses of a coin. Then, X is a binomial variate with

parameters n =5, p = % such that

1Y (1Y 1y :
PX=n=°%C|— —| =°C|=|, wherer=0,1,2,...,5 N (
w=n=c[5) (5] -rel3) 0

Now,

Probability of at least 3 heads

= P(X > 3)
=P(X=3)+P(X=4)+P(X=5)

1 5 1 5 1 5
e3) +o(3) +al3)

{°C, +°C, + 5@}[%] [Using (/)]

1 1
= 10+5+1 X —=—
( ) 32 2

S$13. We know that, probability of getting correct answer on a multiple‘choeice exam with three possible

1

answers = 3
pe
3
Also, total number of question =5
n =5

1 2
So,wegetn=5p=—,g=—
we g P 3 q 3

Requiredprobability = P (getting four or more correct answers)
= P(4) #P(5)

By binomial distribution, we know that

P() ="Cp'q

weeft]2)
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1 2 10

=0X—=X—-=—

81 3 243
17 (2
and P(5) = °C (—) (—]
(5) 5( 3 3

=1xLx1=L

243 243

Required probability = P(4) + P(5)

_10 1 1
243 ' 243 243

S14. First, we find the probability of 2 sixes in first five throws by using binomial distribution for this, we

_ 1, 1_5 _
haven-5,p—6,q 1 5 6andx 2.

We know that by binomial distribution, we have

P() ="C,p'q" "
o3

5! 1 125
213! 36 216

ox4 1 125
X—=X—
2 36 216

_ 10x125, .-625
36 x 216~ 3888

Now, P (obtaining third six in the sixth'throw)

=P (2 sixes in first five throws) x P (third six in sixth throw)

625 1 . . . 1
= — X — . P (getting six on a die)=—
3888 6 [ (getting ) e]
, . 625
R | = _ "
eguired probability 73398
S$15. We have,
= bability that is right-h dd-ﬂ-i
p = probability that a person is right-handed = 100 - 10

ot
9=17P7 70
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Let X denote the number of right-handed persons in a sample of 10 persons. Then,

9
X follows binomial distribution with parameters n=10, p= 10 andg = 10

9 r 1 10-r
PX=r) = mcr[ﬁ] (EJ ,r=012...,10

Required probability = P(X < 6)

1- P(X > 6)
1-[P(X =7)+P(X =8)+P(X =9) +P(X =10)]

10
1- 3 P(X=r)

r=7

10 r 10-r
=37 5o) (5o
ey 10/ \10
$§16. Let p denote the probability of drawing a ball which bears mark ‘A’. Then

_10_2
P=2575
Let X denote the number of balls which bear mark ‘A’ in 6 draws:. Then, X'is binomial variate with

parameters n=6 and p = E

5
2 3
Also =1-p=1-=-==
q P 55
Now P (X = r) = Probability of getting rballs bearing mark ‘A’
ris 6-r
= SC,(E] (§] , r=0,1,2,..,6 .. ()
5/ \5

(i) Probability that all balls bear ‘A’ mark = P(X = 6)

s (2Y(3) ° o
c%(gj (g] [Using ()

2 B
5)
(i) Not more than 2 balls will bear ‘B’ mark means that there can be either no ball or one ball or

two balls of ‘B’ mark. This implies that there can be either 6 or 5 or 4 balls of ‘A’ mark.
Required probability

= P(X > 4)
= P(X = 4) + P(X = 5) + P(X = 6)
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o[22 (2
)

ALITER: Let p denote the probability that a ball drawn mark ‘B’. Then,

_15_3

25 5
Let Y denote the number of balls which bear mark ‘B’ in 6 draws. Then, Y is a binomial
variate with parameters n =6 and p = 3/5 such that

_ _ . -E-r g 6-r _ .
P(Y=r1) Cr(S] (5] , r=0,1,2,...,6 ()]

Required probability
=P(Y<2)

= P(Y=0)+P(Y=1)+P(Y=2)

Coo (3)(2) 4o (3)(2) 4o (2N [2) -
) C°[5) (5) i C‘(SJ(S) ’ 02(5] (5] [Geing (D)

(i) Required probability

- P(x=3)= ec{g]a (ﬁ) [Using ()]

5)\5
3 “~ 3
el f5)
51 \5
(iv) Probability that at least-one ball will bear ‘B’ mark
=P(Y=>1)

- 1 P(Y = )4\ C, (E] (E] [Using (ii)]

5/ \5
s
= 1 — (E]
&)
S17. Suppose the man fires n times and let X denotes the number of times he hits the target. Then,

PX=n="C (%] G] r=0.1,2,..n
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S18.

S19.

Now, P(X21)>§
2
- 1-PX=0)> 2
1\ (3) 2
= -efy) (3] 3
3" 2 3y 1
—_ | — > —_ < —
- 1 (4) 3 (4) 3
3 1(3Y  1(3) 1 3} 81 1
Cl 212 1201 but |2 =<
early, 4‘;3'(_4){3'(4]“3’ 4 (4) 256 - 3
(E] <1 o nh=4506 .
4 3

Hence, the man must fire at least 4 times.

Let ndice be thrown, and let X denote the number of sixes. Then,
PX=r)= ”c,{%]r(g]r r=0.1,2,..n,
We have to find the smallest value of n for which P(X =,0) isless than % .
Now, P(X = 0) < % - [%J < %
Clearly, %%(%T . 21(2]3 ¢ -217 but [%]4 - 162256 y .;_
P(X = Q)< % = (g]n < % = .n=415 .

Thus, at least 4 dice must be thrown.

Let X denote the number of heads obtained in.three tosses of a coin, then X can take values 0O,
1,2,and 3.
Let p denote the probability of obtaining ahead in a single toss of a coin. Then,
1 1 1
=— and g=1-p=1—--=—-
p ) q P 5=75
Since three trials are independent, therefore X is a binomial variate with parameters n= 3 and
p = 1/2 such that
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S$20.

S21.

X: 0 1 2 3
1 3 1 3 1 3 1 3
P(X): °C, (E] °C, (5] 3C2(EJ 3C3(§]
or,
X: 0 1 2 3
e 1 3 3 1
X): 8 8 8 8
Let p denote the probability of success in adraw. Then,
p = Probability of getting a red ball in a draw = %
3 4
=1-— =1 —=—
q p = q 777

Since the ball drawn in each draw is replaced in the bag, therefore three trials are independent.
Consequently X, the number of successes, can take values 0, 1, 2.and 3 and is a binomial
variate with parameters n = 3, p = 3/7 such that

e 3-r
P(X = r) = Probability of rsuccesses = 36}(%} (;) , r=0,1,2,3.
Thus, the probability distribution of X is given by
X: 0 1 2 3
G oGl e o)
P(X) : 3 == cl=11E se |2 [ 2 o
0 (3] (%) (33 (513 o5
or,
X: 0 1 2 3
o OV @
X 7 \7 N7 7
Here,
D .89
%3000 "7 9% 300
1 “F -99 50-r
e e (o
( L "\100) \ 100
99\
(i) Required probability =P(X>1)=1-P(X=0)=1- (ﬁ}
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) . . 1 99 \*
il Required probability = P(X=1) = ¢ x—x(—]
(i) q p y = P ) %700 *{ 700

(i) Required probability = P(X >2) = 1 — P(X = 0) — P(X = 1)

50 49
=1_(£) _soc1xi(ﬂ)
100 100 \ 100

§$22. Suppose the man tosses a fair coin n times and X denote the number of heads in n tosses.
Then,

- — 1 " [ = —1]
PX=1)= C,,[EJ PEq=s

It is given that
PX=>=1)>0.9
= 1-P(X=0)>0.9

an (1Y 1)1 N
= 1-"Cyl=| >09=|=| <—==2">10=n=4,586,....
2 2 10
Hence, the man must toss the coin at least 4 times.

§23. Let the shooter fire n times and let X denotes the number of times the shooter hits the target.

3 1
Then, X follows binomial distribution with p = — and g = such that

4 4
3!‘
PX=n="C —
4
It is given that
P(X=>1)>0.99
= 1-PX=0)>0.99
1- L 2 c001=47 > 1 Lur 100
= a7 >0.99=> 47 : 0.01

The least value ofin satisfying this inequality is 4. Hence, the shooter must fire at least 4 times.

$24. | et man tosses the coin n times. Now, given that P(having atleast on head) > 80%.

ie., PX=1)2 —80—
100
where, X is the number of heads.
80
= 1-PX=0)> —
( ) 100
n 0 80 . n X - X
= 1—C0pq”>ﬁ [Using P(x) = "C,p"q" "]
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- 0 n 8
= 1-"C, [%) (%) > 10 p = probability of getting a head once = %
1 4 1 1
- > — andg=1-p=1-—=—
= 1 % > 5 q P )
1 4
= — .
2" 5
1 1
= — < —
2" 5
— 2">5 ()

Inequality (i) is satisfied for n > 3.

Hence, coin must be tossed 3 or more times.

$25. Suppose he fires n times. Let X denote the number of times he hits the target in n trials..Then,

1r1-n—r 1'"
P(X = =n — — =" — = 1,2, ...
e HIE e e

Now, P 1)> 20
100
N 1-PX=0)> 20
100
= PX=0)<1- 29
100
; 1)”{1 n {1] 1
— — C.l — <
= C“(_z 10— l2) S0
1 101V 1 (1) ~ ™ 11
Clearly, 24:10,(2] £ 10,(2] e W’bUt[E] <ﬁ
v
—| <= =4,5,6, ...
[2) 1 "

Thus, he must fire at least 4 times.

$26. Let X denote the number of dice showing five or sixin a set of six dice. Then, X follows binomial

distribution with.n =6, p = probability of getting 5 or 6 in a single throw of a die = §=1 and

q=3.
3
Y (9
P(X=f)=SC,(§] (5) ,r=0,1,2,3, ..., 6.
= P(X>3)=1-P(X<3)
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= P(X>3)=1—[PX=0)+PX=1)+PX=2)]
ot (Y (2
= P‘XZQ’)”'[ o(3) +el5)3) + () (3)]
N P(Xz3)=1—[3)6[1+3+E]=1—(3]6[2)
3 4 3 4

_ 64x31 _1_496_233
729%x4 729 729

- P(X > 3) =1

Thus, the frequency that at least three dice show five or six when six dice are thrown 729 times.

233

=729 . P(X > 3) = 729
(X=3) * 729

=233
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Y__E!:_B_g Nurturing Success...

Nurturing Success...

MATHEMATICS - Xl | Mean and Variance of Binomial Distribution NCERT

Date: 19/10/2021

Q1. Adie is thrown 20 times. Getting a number greater than 4 is considered a success. Find
the mean and variance of the number of successes.

Q2. In a game, a man wins a rupee for a six and loses a rupee for any other number when a
fair die is thrown. The man decided to throw a die thrice but to quite as and when he gets
a six. Find the expected value of the amount he wins/loses.

Q3. If two dice are rolled 12 times, obtain the mean and the variance of the distribution of
successes, if getting a total greater than 4 is considered a success.

Q4. The sum of mean and variance of a binomial distribution is 15 and the sum of their squares
is 117. Determine the distribution.

Q5. The sum and the product of the mean and variance of a binomial distribution are 24 and
128 respectively. Find the distribution.

Q6. If the sum of the mean and variance of a binomial distribution for 5 trials is 1.8, find the
distribution.

Q7. Find the binomial distribution for which the mean is 4 and variance is equal to 3.
Q8. If X follows binomial distribution with mean 4 and variance 2, find P(|X — 4| < 2).
Q9. The mean and variance of a binomial distribution are4 and 4/3 respectively, find P(X>1).

Q10. A perfect cubic die is thrown a large number of times of sets of 8. The occurrence of 5 or
6 is called a success. In what proportion of the'sets would you expect 3 successes.
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Nurturing Success...

Nurturing Success...

MATHEMATICS - Xl | Mean and Variance of Binomial Distribution NCERT-Solution

S1.

S2.

S3.

Date: 19/10/2021

The distribution of the ‘number of successes’ is a binomial distribution with n =20 and,

2 1
p = Probability of getting a number greaterthan 4 = 5 = 3
1 2
=1-p=1-—-=—
q p= 3°3
Now Mean=np and Variance = npq
1 . 1 2
= Mean = 20 x 3 =6.66 and Variance =20 x §X§ =4.44
Hence, Mean = 6.66 and Variance = 4.44.

Let n denote the number of throws required to get a six and X denote the-amount won/lost.

The man may get a six in the very first throw of the die orin 2" throw ar ifithe third throw (as he
has decided to throw a die at most thrice).

Thus, we have the following probability distribution for X.

Number of throws (n) : 1 2 3 3
Amount won/lost (X) : 1 0 -1 -3
oropability (PO - 1 5. 1 5.5 145 5 5
robability (P(X)) 6 6.6 6 6 66 6 6
1 5 2 364
= —+ 0% —+ (-1 ><— —
EX) =1 6 9 36 =1 216 ( 3) 7216

Let X be a binomial variate with.parameters nand p. Then,
We have,

p = Probability of getting a total greater than 4 ina:single throw of a pair of dice.

= ,0—1—£—E
36 6

5 1

=1-p=1— —=—

= a=i-p 6 6

Mean=np=%><12=10

and,

Variance = npqg = 12 x %

cnlcn
oal—x
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S4.

S5.

Let nand p be the parameters of the distribution. Then,

Mean=np and Variance =npq.
Now, np+ npg=15
and, n*p® + n*p?g® = 117
= np(1+q)=15 and n’p*(1+q¢°) =117
= n?p?(1 + @) =225 and n?p*(1 + %) =117
- n*p*(1+q)* _ 225 . (1+q)° _ 225
n’p*(1+q?) 117 (1+q?) 117
1+q°+2q _ 225 2q 225
= 1+ =
= 1+ 17 19q° 117
2
= q2 = @
1+q9° 117
2
2q 12
- 1+9°+2q 13412
1+9°-2q 13-12
N2
= (H—q] =25 = 9.5
1-q 1-q
2 2 1
= 6g=4 = q=—- = ps1-g=1-—-—=—
q q 3 P q 373
. 1 2.
Putting p=§, q=§mnp+npq=15,weget
n 2n 5n
_+—= _— = =
3t g 154> 9 15 = n=27
1 2
Thus, n=27, = _— and = —=
P73 9743
Hence, the distribution is given by
PX=n=7%C ir gﬂ_r r=0,1,2 27
"\3 )43 ’ I
Let nand p be the parameters of the given binomial distribution. Then,

Mean=np and Variance =npq,whereg=1-p

Now, Mean +Variance=24 and, Mean x Variance =128

[Given]

[Given]
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= np+npg=24 and npxnpqg=128

= np(1+q)=24 and n°p’xq=128
_ 24 2 2 _ 128
= np—1+q and n°p
2
(24] 128
= — | = —
1+q q
= 576q= 128 (1 + g)°
= 9g=2(1+2q+ ¢
= 2¢°-5g+2=0
= (2g-1)(g@-2)=0
N -1 [ g=2]
q=3 q
1
=1-qg=—
p q=5
. 1 1.
Putting p=§, q= 2 in np + npq = 24, we get
N l2o4 = p=32
2 4

Let X be the binomial variate. Then, the probability distribution of X is given by

1 32-r ] r
PX=rp= 320,(5] (E) cr=0,1,2, .., 32.

$6. Letnand p be the parameters of the distribution. Then,
Mean=np and" Variance = npq

Itis given that

n=5" and, Mean +Variance=1.8

= np+npg=1.8
= 5p +5pg=1.8
= S5p+5p (1-p)=1.8
= 5p°—10p+1.8=0
= p?-2p+0.36=0

-  (p-02)(p—1.8)=0
= p=02 [ p»1]

Thus, we have
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S7.

S8.

n=5 p=0.2and g=0.8

Therefore, if X denotes the binomial variate, then
P(X=r=°C.(0.2)(0.8)°",r=0,1,2,3,4,5.
This is the required binomial distribution.

Let X be a binomial variate with parameters nand p. Then,

Mean=4, Variance=3

npg 3 3
np=4 and npg=3 — = — = —
= p Pq = np P = g 2
3 1
=1—-qg=1-==—
P q 42
. 1.
Putting p=z innp=4,weget:n=16
Then, we have
1 3
=16.p= — d = —
n o) 2 and ¢ 2
Hence, the binomial distribution is given by
1 r 3 16-r
PX=n-= 15Cr(—] [—] , r=0,1,2,..,/16.
4)\4
Let nand p be the parameters of the binomial distribution. Then,
Mean=4 and, Variance =2
= np=4 and npg=2
npq _ 2 1 1
= _ S = __ = = _
np 4 g 2 P 2
Putting p= :21— innp=4,we get: n=8.
Thus, X be abinomial variate with parametersin =8 and p = %
PX=1=°C (1)r(1)a_r _oe (1Y, =012 .8
\2/%e)  T\2)’
Now
P(X—-4|<2)=P(-2<X-4<2)
= P(X—-4|<2)=P(2 <X<6)
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= P(X-4|<2)=P(X=2)+ P(X=3)+P(X=4)+ P(X=5)+ P(X=6)

1\ 1\ 1)’ 1\ 1)°

= P(p(—4| SZ) = 302 (E] -+ SCS (E] + 864 (E] + 8C5 (5) + SCG (5)
= P(X-4|<2)= (°C,+ °C, + °C, + °C +SC)1.8=m
2 3 4 5 5 2 128

S9. Let X be a binomial variate with parameters nand p. Then,

Mean=np and Variance=npq

4 4
= np=4 and npqg= 3 [+ Mean=4, Var(X)= 3 (Given)]
4
npq _ 3 1 1 2
— —_ = = — = __ — =1—-_== x = —
np 4 q 3 P 3°3 [ ®p ql
. 2 .
Putting p= 3 in np =4, we get

2
nx— =4 n==6.
3 =

Thus, we have

n=6, p=§ and g= %
PX=n="Cpqd"" = PX=n= GCr{%]r [%Tr r=0,1,2,..,86.
Now, PX=1)=1-PX<1) |
= P(X=1)=1-PX=0)
= :’-"()(21)=1—6Cﬂ(§]0 [%T=1—(%)6=1—7—;9=%
$10. Let there be n sets of 8 dice.
We have, p = Probability of getting 5 or a 6 with six faced die = §=%
1 2
717373

Let X denote the number of successes in one set of 8 dice. Then,
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PX=n= 30{_), (_]H, r=0,1,2,..,8.

1Y (2 1792
PX=3) JC?’(E) (5] ~ 6561

Total number of sets in which we get 3 successes =N . P(X=3) = %
. 1792 1
So, percentage of 3 successes in 100 sets = ﬁN xﬁ x 100 = 27.31%.

Add.: 855, Nitikhand-I, Indirapuram, Gzb. | Ph.: 7292077839, 7292047839 | www.smartachievers.in | info@smartachievers.in Page 6



