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PROBABILITY

SECTION — A

Questions 1 to 10 carry 1 mark each.
1. Let A and B be two given events such that P(4) = 0.6, P(B) = 0.2 and P(A/B) = 0.5. Then P(A"/B') is

1 3 3 6
(a) E (D) E (c) g (d) ;
3
Ans. (o) 3
P(An B)
PA/B)=——=
(A/ B) PB

= PANB =05x02=0.1
P(AY B) = P(AnB) 1-P(AUB 1-(06+02-0.) 03 3
P(B) 1- P(B) 1-0.2 0.8 8

2. Let A and B be two given independent events such that P(A) = p and P(B) = g and P(exactly one
of A, B) = %, then value of 3p + 3g - 6pgis

(a) 2 () -2 (©) 4 () -4
Ans. (a) 2
PU) P(B) + P(A) P(B) = -

2

=p-(1-g+(1-pg=

L2

=p-pg+ q—pq:% =3p+3g-6pg=2

3. If P(AN B) = 70% and P(B) = 85%, then P(A/B) is equal to
14 17 7 1
= B —— L -

(a) T (b) 20 @ 3 (d) 8
14
Ans. —
ns. (a) 7

P{AIB}_P{AﬁB}_?DXIDD_E
P(B) 100 85 17

4. Two dice are thrown once. If it is known that the sum of the numbers on the dice was less than 6 the
probability of getting a sum 3 is

CD SIR (Chandra Dev Singh) SURYADEYV SINGH ( SURYA BHAIYA)
Founder , Mentor , Subject Expert Data Scientist, IIT Guwahati | M.Sc (11T Delhi)
& Career Counsellor at CBSE ACADEMY PLUS Director & Educator at CBSE Academy Plus



CBSE ACADEMY PLUS

1 5 1 2

— - el =

(a) " (b) 3 (c) ; (d) ;
Ans. (rjé
a

Favourable cases for sum less than 6 are 10 and favourable for a total of 3 is 2.
Required Probability = 2/10 = 1/53

5. The probability distribution of the discrete variable X is given as:

X 2 3 4 a
6] 7 9 11
i k k k k
The value of kis
(a) 8 (b 16 (c) 32 (d) 48
Ans. (o) 32
5 7 9 11 32
) =l=—4+—+—+—=1= —=1=k=132
P9 Kk k& k

6. The probability of A, B and C solving a problem are é% and i respectively. Then the probability
that the problem will be solved is
(&) é (H) % (c) i () none of these

3
Ans. (B =
4

[y

1 2 3
Plproblem solved) = 1 - Pimore solves) = 1 EKEKE I

o | L

1
4

7. Three persons A, B and C, fire a target in turn. Their probabilities of hitting the target are 0.2, 0.3
and 0.5 respectively, the probability that target is hit, is
{a) 0.993 (b) 0.94 (c) 0.72 {d) 0.90
Ans. (o) 0.72
Pitarget hit) = Plat least one hits the target)
=1 - P(none hits) = 1 - P(ABC) =1 - 0.8 x 0.7 x 0.5
=1-028=072

8. Bag A contains 3 red and 5 black balls and bag B contains 2 red and 4 black balls. A ball is drawn
from one of the bags. The probability that ball drawn is red is

17 17 3 1
b
(a) 24 (B) 18 (c) q () 2

17
Ans. (b)) —
(b) T

Plred) = FlA) - P(R&A) + P(B) . FIRVE)

1 3 1 2 3 1 17
= —H—F—H—=—F+—=—,
2 8 2 6 16 6 48

In the following questions 9 and 10, a statement of assertion (A) is followed by a statement of

reason (R). Mark the correct choice as:

{a) Both Assertion (A) and Reason (R) are true and Reason(R) is the correct explanation of assertion (A).

(k) Both Assertion (A) and Eeason (R) are true but Reason(R) is not the correct explanation of assertion (A).
(c) Assertion (A) is true but reason (R) is false.

(d) Assertion (A) is false but reason (R) is true.
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9. Assertion (A): Three dice are rolled simultaneously. Consider the event E 'getting a total of at least
5°, F "getting the same number on all three dice’ and G “getting a total of 15°. Then E, F and G are
mutually independent events.

Reason (R): Three events A, B and C are said to be mutually independent, if
FiA 1 By=PA) P(B)
FlA N Cy=PA) FC)
F(B N Cy=MB)MNC)
and P(A N B N C)=PA) P(B) P(C)
If at least one of the above conditions is not true for the given events, then events are not
independent.
Ans. (a) Both Assertion (A) and Reason (B) are true and Reason(R) is the correct explanation of
assertion (A).
We have, P(A) = 1/5 and P(A or Bl= 1/2
We know that, for independent events
F(A U B) = P(A) = P(B) - P{A) P(B)
I U U U U B SR
2 5 5 2 5 5 B

10. Assertion (A): If A and B are two mutually exclusive events with Ptﬁ} = 5/6 and P(B) = 1/3. Then
P(AB ) is equal to 1/4.

Reason (R): If A and B are two events such that P(A) = 0.2, P(B) = 0.6 and P(A|B) = 0.2 then the
value of P(A| B) is 0.2,

Ans. (b) Both Assertion (A) and Reason (R) are true but Reason(R) is not the correct explanation of
assertion (A).

—  PlA~B P(A)
Fl{Al B) = S A
P(EB) PB]

1

51
__6G_6_1
F{ms}_]_l 71

3 3
Mow, for independent events, FL-“&|E] =PA)=02

[Since, given A and B are two mutually exclusive events|

SECTION - B
Questions 11 to 14 carry 2 marks each.

11. Events A and B are such that P[4) = % FE = % and F{not A or not B) = i.Stal&

whether A and E are independent?
Ans.

PAUB) =P(AnB)=1-P(AdnB)

= %zl—PrLAnB‘r = PAnB)=1-

N
Also P(d) X P(B) = 5 X 75 = 52

As P(A m B) = P(A) x P(B). so they are not independent.

ol
4 4

12. The probability of simultaneous occurrence of at least one of the two events A and B is p. If the
probability that exactly one of A. B occurs is q. then prove that A+ PB) =2 - 2p+ q.
Ans. AT+ PB)=1-PA) + 1-PB) =2-[PA) + FIB)| =2 - [(FAV B + PlAN B)| ..01)
Plexactlyone) = g=PA-B) + PIB-A) = PIAUB) - FlAN B =p- FAN B
=PUANB =p-gq
Substituting in (i), we get
2-|lp+rp-ql=2-2p+aq
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13.If FA) = % AlB) = é find (A M B), if (i) Aand B are mutually exclusive (i) A and B are
o]
independent

Ans. () PAN B) =0, if Aand B are mutually exclusive

(in PAN B =PA) . FB = %xé:z—aﬂ, if A and B are independent

14. A black and a red die are rolled together. Find the conditional probability of obtaining the sum#,
given that the red die resulted in a number less than 4.
Ans. When two dice (one black and another red) are rolled, the sample space 5 = 6 =6 = 36 (equally
likely sample events)
Let E: set of events having 8 as the sum of the observations, F: set of events in which red die resulted
in a (in any one die) number less than 4
~E={(2, 6), (3, 5). (4, 4), (5, 3), (6, 2)} = n(E) = 5
=E M F={((5, 3)(6,2))
=nlENF)=2
Now, P(E) = Number of favourable outcomes/Total number of outcomes=5/36
Similarly, P(F) = 18/36 = 1/2 and P(E N F}=2/36=1/18
1
. : - 15 1 2 1
~ Required probability = PIE/F) =P(E N F)/P(F) = T = EXT = a
2
OR
Two cards are drawn from a well shuffled pack of 52 cards one after the other without replacement.
Find the probability that one of them is a queen and the other is a king of opposite colour.
Ans. Probability of drawing an ace in the first draw = 4/52
Probability of drawing a queen of opposite shade in the second draw = 2/51
Probability of drawing a queen in the first draw = 4/52
Probability of drawing an ace of opposite shade in the second draw = 2/51

Pia king and other a queen of oppaosite colour or a queen and other a king of opposite colour)
4 2 4 2 4

= — —+ — N — i —
52 51 52 51 663
SECTION - C
Questions 15 to 17 carry 3 marks each.
15. A bag contains (2n + 1) coins, out of which n coins have head on both the sides and rest are fair
coins. A coin is selected at random and is tossed, if it results in a head with probability % , find n.

Ans. Total coins (2n + 1)

A two headed coin; PlA) = a
2n+1
+1
B: fair coin; P(B) = —
2n+1

E: selected coin is tossed and results in head.
~ PIE/A)Y = 1; P(E/B) = é

Using theorem of total probability
~ Plhead) = P(A) - P(E/A) + P(B) - PIE/B)

n+1 N n+l 1 2n+n+l Jn+1
4 ¥—_—= =
2n+1 2n+1 2 2(2n+1) 2(2n+1)
, An+1 31
Given, ———=— = h63dn+ 21=62n+31= n=10
2(2m+1) 42
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16. 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 both are girls given that (i) the youngest is a girl? (i) atleast one is
a girl?
Ans: A family has 2 children, then Sample space = 5= {BE, BG,GE, GG}, where B stands for Boy
and & for Girl.
(f) Let A and 5 be two event such that
A = Both are girls = { GG}
B = the youngest is a girl = {BG, GG}

PIAN B) _

Now, PlA/B) = P(B)

1
2

| D[ | =

(i) Let C be event such that
C = at least one is a girl = {BG,GB, GG}
1

Naw, P(A/) < PANG 4 _1
P(C) 3 3
4
17. The random variable X has a probability distribution PiX) of the following form. where & is some
numbhber ;

k if x=0
PLX) 2k if x=1
|3k, if x=2

0, otherwise

(a) Dietermine the value of &
(b Find PiX =2), PiX=2), [{X =2
Amns. Given distribution of Xis
X 0 1 2 otherwise
P(X) k 2k 3k 0

(a) Since, Z FPLX) = 1, therefore P(0) + P(1) + P(2) + P (otherwise) =1

_bk+2k+3k+[l=1_:rﬁk=1_:rk=é

1
2

PIX < 2)=PI0) + P(1) + P(2) = k+2k+3k=ﬁk=ﬁxé=]

(b) P(X =2) = P(0) + P(1) = k+2k=3k=3x:3=

and P(X = 2) = F2) + Plotherwise) = 3&+D=3ft=3xé=

[ | =

OR
A coin is biased so that the head is 3 times as likely to ocour as tail. If the coin is tossed twice, find
the probability distribution of number of tails.
Ans. Let X denotes the random variable which denotes the number of tails when a biased coin is
tossed twice.
So, X may have value 0, 1 or 2.

Since, the coin is biased in which head is 3 times as likely to occur as a tail.

3 1
A P{H}=E and F{T} = 1

P{X=1)=P{HH} = fE] -

! 16
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PlX=1)= FPlone tail and one head) = P{HT,TH} = P{HT} + P{TH} + PLH}P{T} + P{T} P{H}
31 1. 3 3 3 6 3
g S RS g — e e
4 4 4 4 16 16 16 8
s 2
P (X = 2] = Ptwo tails) = P{TT} = P{T} P{T} = l;J = llﬁ
Therefore, the required probability distribution is as follows
X 0 1
9 3 1
P(X) = . -
16 8 16
SECTION - D

Duestions 18 carry 5 marks.

18. A card from a pack of 52 playing cards is lost. From the remaining cards of the pack three cards are
drawn at random (without replacement) and are found to be all spades. Find the probability of the
lost card being a spade.

Ans. Let By, Bz, By Ey and A be event defined as

E} = the lost card is a spade card.

E: = the lost card is a heart card.

E5 = the lost card is a club card.

Ey = the lost card is diamond card.

and A = Drawing three spade cards from the remaining cards.

P(E)) = P(Ez) = P(Es) = P(E) = i

12 12
P(A/E)) = TC“=—EED . P(AVEs) = ,,,Cz =28
C, 20825 C, 20825
12 13
P(A/Es) = MC“ _ 286 PIA/E) = mc"' = EEEF
C, 20825 C, 20825
By using Baye's theorem, we have
FES )= P(E)P(A/ E)
P(E)P(A! E)+ P(E,) P(A/ E|)) + P(E|) P(Al E) + F(E,) P(Al E,)
1 220
1 20825 220 220 10

1 ; 220 N 1 v 286 +1 y 286 N 1:-.- 286 220+286+286+286 1078 49
4 20825 4 20825 4 20825 4 20825
OR
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 the probability distribution of the random
variable X, and hence find the mean of the distribution.
Ans. First six positive integers are 1, 2, 3,4, 5, 6
If two numbers are selected at random from above six numbers then sample space 5 is given by

5={(1,2)(1, 3),(1, 4),(1, 5),(1, 6),(2,1).(2, 3),(2, 4),(2,5),(2, 6),(3,1), (3, 2), (3, 4), (3, 5),
(3, 6), (4, 1), (4, 2), (4, 3), (4, 3), (4, 6), (5, 1), (5, 2), (3, 3), (5, 4), (5, 6), (b, 1),(6, 2), (6, 3)
(6,4) (6, 5)]
ni(s) = 30.
Here, X is random variable, which may have value 2, 3, 4, 5 or 6.
Therefore, required probability distribution is given as

P(X = 2) = Probability of event getting (1, 2), (2, 1) = %
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PLX = 3) = Probability of event getting (1, 3), (2, 3), (3, 1), (3, 2) = ﬁ

PX = 4) = Probability of event getting (1. 4), (2, 4), (3, 4), (4, 1), (4, 2), (4, 3) = %

PIX = 3) = Probability of event getting (1, 5), (2, 5), (3, 5), (4, 5), (5, 1), (5, 2), (5, 3), (5. 4) = %
PX = 6) = Probability of event getting (1. 6), (2, 6), (3, 6), (4, 6), (5, 6), (6, 1), (6, 2), (6, 3), (6, 4),
(6. 5) = E
’ 30
It is represented in tabular form as
X . 3 4 5 6
oo 2 4 6 8 10
30 30 30 30 H)

2 4 6 8 10
Required mean = = ¥ =2w—+3n—tdx—+hn—at fx—
o B = 2. px 30 30 30 30 30

4412424440460 140 14 2
- 30 a0 3 3

Questions 19 to 20 carry 4 marks each.

Case-Study 1: Read the following passage and answer the questions given below.

In a test, you either guesses or copies or knows the answer to a multiple-choice question with four
choice. The probability that yvou make a guess is 1/3, you copy the answer is 1/6. The probability that
your answer is correct, given that you guess it, is 1/8. And also, the probability that you answer is
correct, given that you copy it, is 1/4.

(i} The probability that you know the answer. [1]

(ii) Find the probability that your answer is correct given that you guess it and the probability that
your answer is correct given that yvou know the answer . [1]

(iii) Find the probability that you know the answer given that you correctly answered it. |2]

OR

(iii) Find the total probability of correctly answered the question. [2]

Ans: i) Let E1 be the event that he guesses

E2 be the event that he copies

E3 be the event that he knows the answer.

Let A be the event that he answered correctly.

1 1 1
Given, P(E) =~ P(E) =~ P(E) =~
iven, P(E) 3 P(E,) p ) >
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| | 11
P(E)=1-|—+=|=1-—==
(E,) (3+6]

(il P(A/E,):%,P(A/E;) e

P(E;) x P(Al E))
P(E)x P(Al E) + P(E,)x P(Al E,) + P(E,)) x P(Al E,)

(iii) P(E,/ A) =

1
2><1 6
s - B
:>1(E3/A)——l T 1 1 1 =%
X4 —%—=+—xl
3 8 6 4 2
OR
x s - 1 N TT L AR | 7
P(A) = P(E)x P(A! E) + P(E,)x P(A!l E,) + P(E,)x P(Al E}) =—§x§+gx—4-+—Z-XI=l—£

20. Case-Study 2: Read the following passage and answer the questions given below.
Final exams are approaching, so Mr. Kumar decided to check the preparation of the few weak
students in the class. He chooses four students A, B, C and D then a problem in mathematics is given
111

to those four students A, B, C, D. Their chances of solving the problem, respectively, are 31

and g

Based on the given information answer the following questions. What is the probability that:
(i) the problem will be solved?

(i) at most one of them solve the problem?

Ans: Let E be the event = A solves the problem,

F be the event = B solves the problem,

G be the event = C solves the problem,

H be the event = D solves the problem,
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P(E):% =5 P(f):%
P(F):% = P(f):%
P(G)=% = P(C)=%
P(H)=% = P(A)=3

(i) The required probability = P(EuUFUGUH) = 1-P(E)x P(F)x P(G) x P(H)
23 4. 1 13

=]l-—=X—=X—=X— = —
3453 15

(ii) The required probability
= P(E) x P(F)x P(G)x P(H) + P(E) x P(F)
x P(G) x P(H)+ P(E)x P(F) x P(G) x P(H)
+ P(E)x P(F)x P(G) x P(H) + P(E) x P(F) x P(G) X P(H)

2 3 4 1 1 3 4 1 2 1 4 1 2 3 1 1.2 3.4 32
SE=X=X=X=mF=X= X=Xt == X—=F—=K =X =X —=F—=X—=X—X—
3 4 5 3 3 4 5 3 3 4D F 3B < SR S
s Bt 2 g 1, 2 Bl W)
15 15 45 30 15 15 30 45 90 9
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