Probability

Multiple Choice Questions

Choose and write the correct option in the following questions.

3-

4 7
If for any two events A and B, P(A) = 5 and P(AnB) = Tt then P(B/A) is equal to

[CBSE 2023 (65/5/1)]
1 1 7 17
@ 15 & 5 © g @ 5y
Five fair coins are tossed simultaneously. The probability of the events that at least one head
comes up is [CBSE 2023 (65/5/1)]
27 5 31 1
@ =5 &) 33 © 3 @ 33
A B\ .
If P 3= 0.3, P(A) = 0.4 and P(B) = 0.8, then P! ) is equal to [CBSE 2023 (65/1/1)]
(a) 06 (b) 03 (c) 0.06 (d) 0.4
If the sum of numbers obtained on throwing a pair of dice is 9, then the probability that
number obtained on one of the dice is 4, is [CBSE 2023 (65/2/1)]
{ 4 1 1
@ 5 ® 5 © 15 @ 5
From the set {1, 2, 3, 4, 5}, two numbers a and b (a # b) are chosen at random. The probability
that % is an integer is [CBSE 2020 (65/4/1)]
& 1 1 3
@ 3 ® § B 5 @ 3
A and B are events such that P(A) = 0.4, P(B) = 0.3 and P(AUB) =0.5. Then P(B'nA) equals
[NCERT Exemplar]
2 1 3 1
@ 3 ® 5 © 15 @ 3


H2O TECH LABS
Typewritten text
Probability


10.

11.

12

13

14.

15

16.

17.

18.

A bag contains 3 white, 4 black and 2 red balls. If 2 balls are drawn at random (without

replacement), then the probability that both the balls are white is [CBSE 2020 (65/4/1)]

1 1 1
@ 1z &) 3¢ © 17 @ 5z

3 1 4

You are given that A and B are two events such that P(B) = ;,P(A | B) = 5 and P(AUB) = 5
then P(A) equals

3 1 1 3
@ o ® ) 5 @ -

Three persons, A, B and C, fire at a target in turn, starting with A. Their probability of hitting
the target are 0.4, 0.3 and 0.2 respectively. The probability of two hits is
(a) 0.024 (b) 0.188 (c) 0.336 (d) 0.452
Assume that in a family, each child is equally likely to be a boy or a girl. A family with three
children is chosen at random. The probability that the eldest child is a girl given that the
family has at least one girl is [NCERT Exemplar]
1 1 2 4
@ 5 ® 3z © 3 @ =
A die is thrown and a card is selected at random from a deck of 52 playing cards. The probability
of getting an even number on the die and a spade card is
i ;| 1 3
@ ® 7 © 3 @ 7
A box contains 3 orange balls, 3 green balls and 2 blue balls. Three balls are drawn at random
from the box without replacement. The probability of drawing 2 green balls and one blue ball is
3 2 ] 167
@ 35 ®) 5 © 25 @ T8
A flashlight has 8 batteries out of which 3 are dead. If two batteries are selected without
replacement and tested, the probability that both are dead is
33 9 1 3
@ =g ) o 0 33 @ g
Two dice are thrown. If it is known that the sum of number on the dice was less than 6, the
probability of getting a sum 3, is
1 5 1 2
@ 15 ®) 35 © 3 @ 3
Two cards are drawn from a well shuffled deck of 52 playing cards with replacement. The

probability, that both cards are queens is
L .l 1 1 1.1 1 4
@) &) 3*17 © 33%77 @ 3%57
A bag contains 5 red and 3 blue balls. If 3 balls are drawn at random without replacement, then
the probability of getting exactly one red ball is
15 131 15 15
@ Tos ® 39 © 56 @ 2
Three persons A, B and C, fire at a target in turn, standing with A. Their probability of hitting
the target are 0.4, 0.3 and 0.2 respectively. The probability of two hits is

(a) 0.025 (b) 0.188 (c) 0.339 (d) 0.475
The probability distribution of a discrete random variable X is given below:
X 2 3 4 5
5 7 9 11
e X [ 3 &
(a) 8 (b) 16 (c) 32 (d) 48



19

20.

21,

27

23.

Two dice are thrown together. Let A be the event “getting 6 on the first die’ and B be the event
‘getting 2 on the second die’, then P(AMB) is

(a) ;_6 (b) % (c) 29—0 (d) None of these

In a college, 30% students fail in Physics, 25% fail in Mathematics and 10% fail in both. One
student is chosen at random. The probability that she fails in Physics if she has failed in
Mathematics is

L o B 9 o
@ 15 ® 3 © 5 @ 3

1, &
A and B are two students. Their chances of solving a problem correctly are Y and e

1
respectively. If the probability of their making a common error is, 20 and they obtain the

same answer, then the probability of their answer to be correct is [NCERT Exemplar]
1 1 13 10
@ 37 ® 3 © 19 @ 33

A mapping is selected at random from set A = {1, 2, ....... , 10} into itself. The probability that
mapping selected is an injective, is

(a) I (b) .2 (c) 2 (d) none of these
10° 10° 1o
If two eventis are independent, then
(a) they must be mutually exclusive. (b) the sum of their probabilities must be equal to 1.
(c) Both (a) and (b) are correct. (d) None of the above is correct.

If A and B are two events such that P(A) = %, P(B) = %and P(A/B)= %, then P(A'NB"Y) is

equals to
@ 15 ® 5 Chy @ =
Answers
1. (o) 2. () 3. () 4. (d) 5. (b) 6. (d) 7. ()
8. (o) 9. (b) 10. (d) 11. () 12. (@) 13. (d) 14. (c)
15. (a) 16. (¢) 17. (b) 18. () 19. (a) 20. (b) 21. (d)
22. (b) 23. (d) 24. ()

Solutions of Selected Multiple Choice Questions
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7
_P(ANB) 10 _3 _7
PEA="pamy 4 740 8
5

. Option (c) is correct.
- P(No head comes up) = P(All outcomes are tails)

= P(TTTTT) = P(T) P(T) P(T) P(T) P(T)
14 a1 1 1 1

SRR ENET R AR
P(At least head) =1 -P(No head) = 1 b AL
(At least one head) =1 - P(No head) =1 - 55

. Option (c) is correct.



A
3. Given, p(g) =03, P(A)=04 and P(B)=038

A\ P(ANB) P(ANB)
(§)= P(B) =% 08
P(AnB)=03x08=024
P(AnB)=024

P(E)— P(BNA) P(ANB) 024

il el T
B

= P(X) =06
*. Option (a) is correct.
4. TItis given that sum of numbers obtained on throwing a pair of dice is 9.
~. Sample space = {(3, 6), (6, 3), (4, 5), (5, )} = n(S)y=4
and, favourable out comes = {(4, 5), (5, 4)} = n(E)=2
n(E) 2 1

n(s) 4 2

Now,

=
=

*. Required probability =
~. Opton (d) is correct.

“
b
Thus, the number of fractions possible is 5x 4 = 20

5. In —, b can be any of the five values and correspondingly a can assume four values.

. 523 A4 4 :
Now, out of these, only five ie., 1111 and 2 will be integers.
n(E)=5
n(E) _5 _1

. Requried probability = w(S) 20 =%
~. Option (b) is correct.
6. Here, P(A)=04,P(B)=03andP(AUB)=0.5
P(AUB)=P(A)+P(B)-P(AnB)
= P(ANB)=04+03-05=0.2
P(B'nA)=P(A)-P(ANB)
=04-02=02 =3z

- Option (d) is correct.

3C
7. P (Bothballs are white) = 9_c2
2
3!
a2 1
9 12
2071

.. Option (¢) is correct.
10. Here, 5={(B,B,B), (G G,G)(B,G G)(G B, G) (GG, B),(GB,B), (B G,B) (B B G}
E; = Event that a family has atleast one girl, then
E;={(G.B,B),(B,G,B), (B B G) (G G, B) (B G,G)(G,BG) (GGG}
E, = Event that the eldest child is a girl, then
E;=|(G,B,B), (G.G, B), (G, B,G), (G, G, G)}
E,nE, ={(G, B, B), (G, G, B), (G, B,G), (G, G, G)}
P(E,NE,) 4/8 4
PE/M)="p@) “wm"7
~. Option (d) is correct.



21. LetE, = Event that bot.hA and B solve the problem

P(E 1 ;
( 1) 3 T
Let E, = Event that both A and B got incorrect solution of the problem
2 3 1
PE)=3*3772
Let E = Event that they got same answer
1
Here, P(E/E)=1,PE/E) =55
P(E,NE) P(E)).P(E/E)
P(E,/E) = P1 = ! 1
(E) P(E,).P(E/E,) + P(E,)P(E/E,)
T
o oy 120 10
1 1 1 7 10+3 12x13 13
—xl+ox—

12 27720 120
*. Opton (d) is correct.

25 n(a) =10
. Number of mapping (function) from A to A = 10"°
Out of 10%°, number of injective functions are M .
o 10x9t 9
10° 10  10°
% Option (b) is correct.

P(a) =

24. P(A)= —, P(B) = %

_P(AnB)_1 A
P(A/B) = W == (Given)
=, P(ANB)=— xP(B) 4 ; 112
P(AuB)=P(A)+P(B)—P(AﬁB)
Lt A
TRvg
6+4-1 9 3
P(AUB) 12 E E
P(A'NB)=P(AUB) =1-P(AUB)
I |
4 4

. Option (c) is correct.
Assertion-Reason Questions

The following questions consist of two statements—Assertion (A) and Reason (R). Answer these
questions selecting the appropriate option given below:

(a) Both A and R are true and R is the correct explanation for A.
(b) Both A and R are true but R is not the correct explanation for A.
(¢) A is true but R is false.

(d) A is false but R is true.



1. Assertion (A): Two coins are tossed simultaneously. The probability of getting two heads, if it
1

is known that at least one head comes up, is 3"
Reason (R) : LetE and F be two events with a random experiment then P(F/E) =
[CBSE 2023 (65/5/1)]

2. Assertion(A) : The probability of obtaining an even prime number on each die, when a pair of

P(ENF)

1
dice is rolled is —
ice is rolled is 3%

Reason (R) : If P(A/B)> P(A), then P(B/A) > P(B).

3. Assertion(A) : If P(4) = %, P(ANB) = %, Then the value of P(B/A) = %
Reason (R) : P(B/A) =%

4. Assertion(A) : A random variable X has the following probability distribution:

X 0 1 2 3 4 5 6 7 8
P(Xx) a 3a 5a 7a 9g 1la 13a 15a 17a
then a= B
Reason (R) : The sum of probabilities of a probability distribution is always 1
ie, EP(0)=1

r
I |
| |
| |
l |
I |
| |
| |
l |
I |
| |
| |
l |
I |
I |
| |
| 5. Assertion(A) : If P(A)=02 P(B)=03,and A and B are independent events then [
| P(ANB) = 0.06. ‘ |
Reason (R) : When A and B are independent events than P(ANB) = P(A). P(B).
I 6. Assertion(a) : If P(4) =%and P(B) =%,P(AUB) =%then P(A'/B) =%. |
| Reason (R) : P(AUB)=P(A)+P(B)- P(ANE). |
| 7. Assertion(A) : Two dice are thrown. Then the probability of getting an odd number on first and [
l |
| |
| |
l |
l |
| |
| |
l |
I |
I |
| |
| |
I |
I |

a multiple of 3 on the other die, is R
Reason (R) : P(A)+P(A)=1.

8. Assertion(A) : The mean of the following distribution

X 0 1 2 is1
P(X) 1/4 1/2 1/4 =
Reason (R) : Mean of the distributionis Zp, x,.
Answers
1. (a) 2. (b) 3. (a) 4. (a) 5. (@) 6. (b) 7. (b)
8. (a)

Solutions of Assertion-Reason Questions
1. A =Event of getting two heads
B = Event of getting at least one head
A={HH]}, B = {HT, TH, HH}
ANB = {HH}

- =t
P(ANB)=—, P(B)=



P(ANB)
P(B)

1

P(A|B)= =

] o s | =

Both (4) and (R) are true and (R) is the correct explanation of (A).

. Option (a) is correct.

T _ 4

6 36

Clearly, both Assertion (A) and Reason (R) are true, but Reason (R) is not the correct explanation
of Assertion (A).

1
Probability that on each die, an even prime number will be obtained = P

Hence, option (b) is correct.

1
Wehave, P(B/A) =" 500 =3 = P(B/A)= z
£

Clearly, both Assertion (A) and Reason (R) are true and Reason (R) is the correct explanation of
Assertion (A).
Hence, option (a) is correct.
We have, ZP(X)=1
= a+3a+5a+7a+%+11la+13a+15a+17a=1

1
= =1 =g=—
8la=1 a 3l

Clearly, both Assertion (4) and Reason (R) are true and Reason (R) is the correct explanation of
Assertion (A).
Hence, option (a) is correct.
Wehave, P(A)=0.2, P(B)=0.3
P(AnB)=P(A)xP(B)=02x0.3=0.06
(When A and B are independent events)
Clearly, both Assertion (A) and Reason (R) are true and Reason (R) is the correct explanation of
Assertion (A).
Hence, option (a) is correct.
P(A'nB) _P[(AUB)]

P(A'/B) =

P(B) ~ 1-P(B)
1 1
_1-PAUB) 3§ _ 3 s, B
TT1-P(B) - P(A/B)=3
8

e
S
Clearly, both Assertion (A) and Reason (R) are true but Reason (R) is not the correct explanation
of Assertion (A).

Hence, option (b) is correct.

Let E be the event of getting an odd number on first die and a multiple of 3 on the other die.
E=1{(1,3),(1,6),(3,3),(3,6), (5, 3), (5 6)}

. 6 1

S P(E)= B
So statement A is true.

Also statement R is true but R does not gives correct explanation of statement A.
. Option (b) is correct.



8. We have
x 0 1 2
P(X) 1/4 1/2 1/4
Mean (u) = ZX,P(X;) = Oxl+1xl+2xl
4 2 4
:%+%:1

So statement A is correct.
Also statement R is correct and gives correct explanation of the statement A.
*. Option (4) is correct.

Case-based/Data-based Questions

Each of the following questions are of 4 marks.
1. Read the following passage and answer the following questions. [CBSE 2023 (65/3/2)]

An octagonal prism is a three-dimensional polyhedron bounded by two octagonal bases and
eight rectangular side faces. It has 24 edges and 16 vertices.

The prism is rolled along the rectangular faces and number on the bottom face (touching the
ground) is noted. Let X denote the number obtained on the bottom face and the following table
give the probability distribution of X.

x 1 2 3 4 5 6 7 8
P(X) 4 2p 2 4 2 r ¥ Tp+p

(i) Find the value of p.
(i) Find P(X > 6).
(##i) (a) Find P(X = 3m), where m is a natural number.
OR
(iii) (b) Find the mean E(X).
Sol. (i) We have
8
Zp=1
i=1
p+2p+2p+p+2p+p2+2p2+7p2+p:1
10p*+9p-1=0
10p> + 10p-p-1=0
WpEp+-1(p+1)=0
(p+1)(10p-1)=0

Ly U Uy



= 10p-1=0 (p+lz0 = p=-1)
1
P=10
(i) P(X>6)=P7) + P8)=20" +7p* +p=9p" +p
s b FHID T
100 10~ 100 100
(iii) (a) P(X =3m)=P(3) + P(6)

=

2
=2p+p2=p2+2p=(%]+2x11—0
_ 1,2 _1+20 21
T 100 10 100 100
OR
(fif) (B) E(X)=1xp+2x2p+3x2+4dp+5x2p+6xp°+7x 20" +8x (7p° +p)
=p+4p+6p +4p+ 10p + 6p% + 14p% + 567 + 8p
1 .33 _ 76+330 _ 406

=76p"+33p =76 105+ 0= 100 = 100

=4.06

2. Read the following passage and answer the following questions. [CBSE 2023 (65/1/1)]
There are different types of Yoga which involve the usage of different poses of Yoga Asanas,
Meditation and Pranayam as shown in the figure below:

4< : , Anusara Yoga Q.i\'/“
7 @
< J Kundalini Yoga e

; - 47
VinyasaYoga y\
*\ ko =

Bikram Yoga ‘ﬁ

-
£»

@ Hatha Yoga o

L% e

The Venn diagram below represents the probabilities of three different types of Yoga, A, Band C
performed by the people of a society. Further, it is given that probability of a member performing
type C Yoga is 0-44.

3

0.1

(i) Find the value of x.
(#i) Find the value of y.
. C)
(i) () Find P(E).



OR
(iii) (b) Find the probability that a randomly selected person of the society does Yoga of type
A or B but not C.
Sol. (1) Given that probability of a member performing type C yoga is 0.44.
o x+021=044
= x=044-021=023
= x=023
(i) 0324009+ y+x+021=1-011
= 032+0.09+y+023+021=0.89
= 0.85+y=0.89 =y =089-0.85=0.04
=y =004
P(CNB) X - 0.23
P(B) ~ 0.09+y+x 0.09+0.04+0.23
_023 23

T036 36
OR

(ifi) (b) Required probability =0.32 +0.09 + y =041 +y
=041+0.04=045

(iii) (a) P(C/B) =

3. Read the following passage and answer the following questions. [CBSE 2023 (65/2/1)]
Recent studies suggest that roughly 12% of the world population is left handed.
HOIW MANY PEOPLE ARE 0 /h@ L EEECEENR
’ 3 &% CHAMCE OF & LEFT HANDED CHILD
A A LEEEEEETEEENR

227 CHONCE OF 4 LEFT HAMDED LD

" 17%mr;nc‘suwni.;ummm CHILD
4 LEIETT—0
()

T $GFRTS AT AN

5% CHAMCE OF A LEFT HANDED CHILD

Depending upon the parents, the chances of having a left handed child areas follows:

A :  When both father and mother are left handed :
Chances of left handed child is 24%.

B : When father is right handed and mother is left handed:
Chances of left handed child is 22%.

C : When father is left handed and mother is right handed:
Chances of left handed child is 17%.

D : When both father and mother are right handed :
Chances of left handed child is 9%.

1

Assuming that P(A) = P(B) = P(C) = P(D) = and L denotes the event that child is left handed.

4
(i) Find P(L/C).
(ii) Find P )

(iii) (a) Find P(%)



OR

(b) Find the probability that a randomly selected child is left handed given that exactly
one of fhe parents is left handed.
Sol. (i) P(L/C)= ﬁ
N 24 76
() P(L/A)= - 100~ 100
P(A).P(L/A)
P(A).P(L/A)+ P(B).P(L/B) + P(C).P(L/C) + P(D).P(L/D)

(iti) (@) P(A/L)=

1 24
_ 1100
1 Eﬂ 2 1 E,,l 9
4100 100 © 4100 100
_ 24 _24 1
24+22+17+9 72 3
OR
(iv) (b) We have,
2 17 _%
L/B - P
P(L/BorC) =105+ 700 = 100

4. Read the following passage and answer the following questions. [CBSE 2022 (Term=2) ( 65!3!2)]
A shopkeeper sells three types of flower seed A;, Ay, As. They are , y
sold in the form of a mixture, where, the proportions of these seeds
are 4 : 4: 2, respectively. The germination rates of the three types of
seeds are 45%, 60% and 35% respectively.

(a) Calculate the probability that a randomly chosen seed will
germinate.

(b) Calculate the probability that the seed is of type A,, given that
a randomly chosen seed germinates.

P E be fne  evpr oy cetd gLimiv ol d

W pCE) o r(MD PLE/m) 4 et v (S ¢ PR, ¢ (Ead
PLe - 4/[4{4H) = e Pifa) = 4/'ze NM) s Z/ir;iii
Mo mw 0}- WQ% fHewer w o
- o N P EN N of WM/'S rf'lw-ﬂu' m "
- Ry D avemk % M% i T

s

Efb o evglke € oCwminl gmen Al WM poupe]

sindloody” Vfn. ol Elas.

PlE) ~ by A 4 4 340 o Zoa 3
is 1oy A% A Biy 100

= 190 % 24V + 30 C 5
1oo4 ’
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49 . _ [Topper's Answer 20221

CONCEPTUAL QUESTIONS

Sol.

Sol.

An unbiased coin is tossed 4 times. Find the probability of getting atleast one head.
[CBSE 2020 (65/3/1)]

When an unbiased coin is tossed once, then
PH)=P(T)= %, where H and T denote head and tail respectively.
- Probability of getting atleast one head
=1- P (No head)
=1- P (all tails)

1 1
A die, whose faces areémark‘sed 1, 2,3 in red and 4, 5, 6 in green, is tossed. Let A be the event
"number obtained is even" and B be the event "nﬂmber obtained is red". Find if A and B are
independent events. [CBSE (AI) 2017]
Here, A = Event that "number obtained is even”.
B = Event that "number obtained is red".
a 1 3 2 1 11 1
P(A) :€=§;P(3) =E=E; P(AQB) :E;P(A)XP(B) =5x§=z
ie., P(AnB)# P(A).P(B)
Hence, A and B are not independent events.



Sol.

Sol.

Sol.

Sol,

Sol.

Sol.

Write the probability of an even prime number on each die, when a pair of dice is rolled.
] I
The probability of getting even number on each die = % x e
(As there is only one even prime number on each die i.e., 2).
Two Independent events A and B are given such that P(A) = 0.3 and P(B) = 0.6, find P(A and not B).
We have,

P(A and not B) = P(A ~ B') = P(4) - P(A ~ B)

=03-0.18 [+ P(AnB)=P(A) x P(B)]
=012
The probability distribution of X is:
X 0 1 2 3
P(X) 0.2 k k 2k
Write the value of k.
We have,
EP(X)=1 =3 02+4dk=1
= 4k =08 = k=02

The probability that atleast one of the two events A and B occurs is 0.6. If A and B occur
simultaneously with probability 0.3, evaluate P(A) + P(B). [NCERT Exemplar]

We know that, AUB denotes the occurrence of atleast one of A and B and AN B denotes the
occurrence of both A and B, simultaneously.

Thus, P(AUB)=06and P(ANB)=0.3

Also, P(AUB)=P(A)+P(B)-P(ANB) = 06=P(A)+P(B)-03
= P(A)+DP(B) = 0.9

= [L-P@)]+[1-P(B)] =09 [~ P(A)=1-P(&)and P(B) = 1- P(B)]
= P(A)+P(B)=2-09=11

Let A and B be two events. If P(A) = 0.2, P(B) = 0.4, P(A v B) = 0.6 then find P(%)
[NCERT Exemplar]
Since, P(AwB)=P(A)+P(B)-P(AnB)
06=02+04-PAnB)
= P(AnB)=06-06=0
P(A)_ P(AnB) _ 0

B “pa 0

~ P(B) 0.4
Very Short Answer Questions

Prove that if E and F are independent events, then the events E and F' are also independent.
[CBSE Delhi 2017]

Since, E and F are independent events.
= P(E ~F) = P(E). P(F)
Now, P(EnF)=P(E)-P(E~F)



Sol.

Sol.

Sol.

Sol.

= P(E) - P(E). P(F) = P(E)(1 - P(F))

= P(EnF')=P(E). P(F")
Hence, E and F' are independent events.
From a set of 100 cards numbered 1 to 100, one card is drawn at random. Find the probability
that the number on the card is divisible by 6 or 8, but not by 24. [CBSE Chennai 2015]
Numbers divisible by 6 from 1 to 100 = 6, 12, 18, 24, 30, 36, 42, 48, 54, 60, 66, 72, 78, 84, 90, 96
Numbers divisible by 8 from 1 to 100 = 8, 16, 24, 32, 40, 48, 56, 64, 72, 80, 88, 96
. Numbers divisible by 6 or 8 but not by 24 from 1 to 100 = 6, 8, 12, 16, 18, 30, 32, 36, 40, 42, 54,

56, 60, 64, 66, 78, 80, 84, 88, 90.
. : w0 IE T
. Required probability = 005"

The random varibale X has a probability distribution P(X) of the following from, where 'k’ is

some number. k. ife=0
P(X=1)= 2k, ifx=1
3k, ifx=2
0, otherwise
Determine the value of ‘k’. [CBSE 2019 (65/1/1)]
i
TN ) ]
hec = v =

kS

3 ke okalk=H
= sk =1 il

_t g e - o [Tapper sAuswerZBIQ]

A die marked 1, 2, 3 in red and 4, 5, 6 in green is tossed. Let A be the event “number is even” and
B be the event “number is marked red”. Find whether the events A and B are independent or

not. [CBSE 2019 (65/1/1)]
T B
U BA p(AY=3 =1 VeRe)- vooob davoueebiepuenarl |
N ?E___... o .. 2 Ay Tetol Wo, c‘ \wgln\ﬂ Dokl o
o mrmym o oaw ¢ HsMn e cpase S=0 Vr 2r,Ar,Ng »gﬂ F
I é = A = g_u, 43 63 } p‘ﬁg,._g‘ :Lrj

SRS NSRS S CEALIGE e =3 e

| P ANB) = 13[ i, Sk w»g,w_m_ﬂ wd) = 4 [oeads - t?‘?
.
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Four cards are drawn one by one with replacement from a well-shuffled deck of playing cards.
Find the probability that at least three cards are of diamonds. [CBSE 2019 (65/5/3)]

X be the random variable of drawing at least three cards are of diamonds.

[Topper's Answer 201 91

P(At least three cards are of diamonds)
=P(X=3)+P(X=4)

BC, x¥C  BC
= 3 1 4 13
52C4 T 52C = 52C { C X39+ C ]




1 13! 13!
T [3! TP 9:]
41481
i} [11%12x13x39  10x11x12x13
49%50%51x52 | 3Ix2x1 4x3x2x1
4x3x2x1
_ 4x3x2x1 11x12x13x39x4+10x11x12x13
T 49x50x51x52 dx3%x2x1
1
—749X50X51x52x11x12x13l156+10}
11x12x13x166
= Bx0nBIx o

i | 2
6. The probability that A hits the target is 3 and the probability that B hits it, is 5 If both try to

hit the target independently, find the probability that the target is hit.

[CBSE 2022 (65/3/2) (Term-2)]

Sol. : e
P OA Wity =L s
AEA 3
P L8 Wby = 2 - forgp: _
! T -
B LA dotsdy W) = 1oL [ vw-sea) ~1)
3 = '
Peay =3
P LB dotydy k=" T4 -2 "
y W o . LN
et —_—
R ) - 3
: 3 i@
Ay whese  are  wdbpondew”  evenls = b Cwet ‘M‘UW"?) .
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tm\nm B0 P(ij)
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7

Sol.

8.

Sol.

Sol.

The probability of finding a green signal on a busy crossing X is 30%. What is the probability of
finding a green signal on X on two consecutive days out of three? [CBSE 2020 (65/1/1)]

'l Jeb B ben® . eveny o QA‘f':clmq & giean tignal on 3

'| _ consecudive daou O 1)
ey BLL i=154 bejﬁe Mobq\n\\e%—q op \—i‘ﬂdN‘%_O\
green gigral on il :
(s PR = PRy e §_Q
59

(Y= o) PR + *(8)PBA)P(eS)
L= 30420 A%0 + oWy
o ‘o e RO mo ©0

I L| . \eofog . 9.G%. or 126 w r
oo tmw ) i luve] - [Topper's Answer 20201
A black and a red die are rolled together. Find the conditional probability of obtaining the sum
8, given that the red die resulted in a number less than 4. [CBSE 2018]

T & v a 3
| bt & = 'f‘_umxr&;} Sotadrung (AT Sum 8
\ §o= {026008:2003, 5305, 8)(%u)Y

L | omd P R et sd did st 50 numbecdon Han 4"
f- ()2 (B CH (51D 161D
(1L3) (4,2) (3,0 (%) 6,2 (s..n.')j’

[’ (ha) (24) (3.3) (4,3) (5.8 (5,3)

| p(B&g) = PCENE) & miEné)
1 3 N6

| ene = 1Gaytsd)t
mENF) = & 5, nR) =18
56

| 36

;l Ptye) = 32 o &=l |

| e W A

[ (8

\ ” g

‘r{ ¥t [Topper’s Answer 2018]

If P(A) = 0.6, P(B) = 0.5 and P(B/A) = 04, find P(AUB) and P(A/B).  [CBSE 2019 (65/5/1)]
We have P(A) = 0.6, P(B) = 0.5 and P(B/A) = 0.4

P(ANB)
P(A)

= P(ANB)=0.6x04=024

Now P(AUB)=P(A)+P(B)-P(ANB)
=06+05-024
=1.1-024=0.86

P(B/A) = = P(ANB) = P(A) P(B/A)



10.

Sol.

11.

Sol.

1

Sol.

Sol.

P(ANB) 024
L =—— =048

o T

2 4
The probability of two students A and B coming to school in time are - and 7 respectively.

Assuming that the events “A coming on time” and ‘B coming on time” are independent, find the

probability of only one of them coming to school on time. [CBSE 2019 (65/5/3)]
2 4
P(A) == ie; Aiscoming on time, P(B)= = i.e.; B is coming on time,
PA)=1 . P(B)=1 £2
(@)=1-7==, B)=1->=+
*. Probability of only one of them coming to school on time = P(A)P(B') + P(A") P(B)
2854 6,90 5
7777 99 o

A refrigerator box contains 2 milk chocolates and 4 dark chocolates. Two chocolates are drawn
at random. Find the probability distribution of the number of milk chocolates. What is the most
likely outcome?

Let X denote the number of milk chocolate drawn.

X P(X)
7 43 12
65 30
2 4 16
. (?‘3)"2-5
2 2.1 B
605 Bl

Most likely outcome is getting one chocolate of each type.
Given that E and F are events such that P(E) = 0.8, P(F) = 0.7, P(EnF) = 0.6.

Find P(E | F).

_ _ _P(EnF) P(EGF) 1-P(EUF)
PEID="5F ="pE -~ 1-P( el
Now, P(EUF)=P(E)+P(F)-P(ENE)

=08+0.7-06=09
Substituting value of P(EUF)in (i)
1-00 01 %

PR B s

Short Answer Questions

There are two coins. One of them is a biased coin such that P (head) : P (tail) is 1: 3 and the
other coin is a fair coin. A coin is selected at random and tossed once. If the coin showed head,
then find the probability that it is a biased coin. [CBSE 2023 (65/3/2)]

Let B be the event of biased coin and C be the event of fair coin.

P(B)=P(C) = =



%)= #%)-3

Using Bayes’ Theorem

P(B). (%)
(%)= pd). p(Hig)+ pC). P(EY)

5,1 I OB
. 2 4 -4 __4
felelod 1.1 142
24 2 2 4 2
e
=3
2. A and B throw a die alternately till one of them gets a ‘6" and wins the game. Find their respective
probabilities of wining, if A starts the game first. [CBSE 2023 (65/2/1)]
1

Sol. Probability of getting a six when a die is thrown = s

Let A be the event of winning the game by A and B be the event of winning the game by B,
When A starts the game first.
Winning probability of A is given by
AorABAor ABA'BAor ......tox
5

Winning probability of B is given by
A'Bor ABA'Bor ABABABor .....tox
5

- 1 = i 4
3. A and B are independent events such that P(ANB)= 7 and P(A nB)= E

Find P(A) and P(B). [CBSE 2023 (65/1/1)]

Sol. Given A and B are independent events such that

n=L =1
P(ANB)= = P(A).P(B)=7

= P(A){1-P(B)} %



Let P(A)=x

Also,

P(A’ nB)=% = P(4).P(B)

1 1
_P(B)=—
= 1-P(B) 45

B)=1-—
= P(B)=1-

6

= {1- P(A)} p(s)%

= (1—x)(1—L)=%

(1-x)(dx-1) 1

= dx E
= (5x-4x?-1)x3=2x
= 122*-13x+3=0
= 3x(4x-3)-1(4x-3)=0
2 o
= X—4Ol‘3
-3 1
=) P(A)—40r3
When P(4)=2 = P(®B)
1
When P(A)=3 = P(B)
= P(B)

4x

5 2%
= dx-1-4x +x=?
= 15x—12x"-3=2x

=12x*-9x-4x+3=0

= (4x-3) (3x-1)=0

il 1 y [
=]l-—=]-—"—=1-"==
4x _— 38
_2
T3
1 1 31
S P )
4x - 4 4
o
T4

4. 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?
Sol. A family has 2 children,

[CBSE Delhi 2014]
(ii) atleast one is a girl?

r
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
I = P(B)
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

then sample space = S = {BB, BG, GB, GG}, where B stands for boy and G for girl.
(i) Let A and B be two event such that
A =Bothare girls = {GG} and B = The youngest is a girl = {BG, GG}

1
A\_PANB) g 1 B )
B o) PB 2 2 L mi=deil
3

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

1
Now P(A/C)=% = %=
n

% [-AnC={GG}H



5. A committee of 4 students is selected at random from a group consisting of 7 boys and 4 girls.
Find the probability that there are exactly 2 boys in the committee, given that at least one girl
must be there in the committee. [CBSE (East) 2016]

Sol. Let A and B be two events such that
A = selection of committee having exactly 2 boys.

B = selection of committee having at least one girl.

The required probability is P(%)

A\_P(AnB)
Now, P(B)—ip(ﬁ,)
7 4 7. 4 7 4
P(B):4C1x C3+ C2x11%+ C3)< C1+ C4
4
4 7 a7 oo4 7 4l
B L L .
_ 1130 3141 21217 2151 3111 116! 410!
B 11!
417!
7x6x5 L 4x3 7x6
20 toaatma PRI | M0+126+2841 205 55
11x10x9x8 330 330 66
4x3x2x1
see 4l 7t 43 Tx6
_ GG, TRl _ 2xd 2k 126 _ 21
PANB=—1c~=""m " s “3m0 5
4171
59,

()5 S 1%
B 59 55 59 295
66
6. A bag A contains 4 black and 6 red balls and bag B contains 7 black and 3 red balls. A die is
thrown. If 1 or 2 appears on it, then bag A is chosen, otherwise bag B. If two balls are drawn at
random (without replacement) from the selected bag, find the probability of one of them being
red and another black. [CBSE Delhi 2015]
Sol. LetE, F and A be three events such that
E = selection of bag A
and  F = selection of bag B
A = getting one red and one black ball out of two

Here, P(E) = P(getting 1 or 2 in a throw of die) = % =%
L2
P(F)=l— g'—‘g
; ; ; 6C,x'C; 04
Also, P(A/E) = P (getting one red and one black if bag A is selected) = —oc =%
2
0y ><"7C.i _2

and P(A/F) = P (getting one red and one black if bag B is selected) = —j5— =75
2

Now, by theorem of total probability,
P(A)=P(E).P(A/E)+ P (F).P(A/F)
1 .24 2 21 _8+14 _22
3BT T 5 8B




7.

Sol.

Sol.

Sol.

Bag I contains 3 red and 4 black balls while another bag II contains 5 red and 6 black balls. One
ball is drawn at random from one of the bags and it is found to be red. Find the probability that
it was drawn from bag II. [CBSE Delhi 2011]

Let E; be the event of choosing the bag I, E; the event of choosing the bag II and A be the event of
drawing a red ball.

1
Then P(E,) = P(E,) = =
Also P(A/E,) = P (drawing a red ball from bag I) = %
and P(A/E,) = P (drawing a red ball from bag II) = %

Now, the probability of drawing a ball from bag II, being given that it is red, is P(E,/A). By using

Bayes’ theorem, we have

1.5

B P(E))P(A/E,) ~ S 35

BE /4= P(E)P(A/E,)+P(E,)P(A/E,) 1.3,1.5 T 68
2 gy

Suppose 5% of men and 0.25% of women have grey hair. A grey haired person is selected
at random. What is the probability of this person being male? Assume that there are equal
number of males and females. [CBSE Delhi 2011]

Let E, , E; and A be event such that
E, = Selecting male person
E, = Selecting women (female person)

A = Selecting grey haired person.

1 1
Then P(E)= 7 P(E,)) = 7
P(i _5 B A\ 025
E )~ 100 E,/” 100
: sz of B
Here, required probability is P(I) "
a
= By P(E).P E,
Al A A
P(E).P E—1)+P(E2).P Ez)
1 5
p(i)= 250 __ 5 _50_20
A 1.5 .1 " 025 5+025 52 21

27700 "2 " 100
Three persons A, B and C apply for a job of manager in a private company. Chances of their
selection (A, B and C) are in the ratio 1: 2: 4. The probabilities that A, B and C can introduce
changes to improve profits of the company are 0.8, 0.5 and 0.3 respectively. If the change does
not take place, find the probability that it is due to the appointment of C. [CBSE Delhi 2016]
Let E,, E,, E; and A be events such that

E; = personselectedis A; E; = person selected is B; E; = person selected is C

A = changes to improve profit does not take place.



Now P(E)= P(EZ)— ,P(E)=

7
AN e B 2 A B T Ao 8 T
P(El)‘lfﬁ‘ﬁ? p(Ez)‘lflo‘mf P(%)‘l*w‘lo

Wi ire P Fy
e require (7)

(A
P(E P(—) AT
p(E&)— (E5) E3 7 %70
A A w2 +2 5 +4 T
PE)P(E ) PEIAE ) PEIPE) Tt
28 70 28 .7,

707 2+10+28 ~ 40 " 10

10. A bag contains 4 balls, Two balls are drawn at random (without replacement) and are found to
be white. What is the probability that all balls in the bag are white? [CBSE (Central) 2016]
Sol. There may be three situations as events.
E, = bag contains 2 white balls, E, = bag contains 3 white balls,

E; = bag contains all 4 white balls, A = getting two white balls.
E
We have required P (f] =7

1 1
Now, P(E)=5 P(E)=7 P(E)=

?
AN PG g AN PEe 3 A A\ G
Ag)-sc-5 A&)-sc-¢-2 Hg)-sc

S (A)
. P(E3)— I(3) E
e LAY A A A
P(El).J"_,TI +P(E,).P ?2 P(E,).P Efg
1, 1 1
g 3 3 _1.18_3
TSI T T
g3 wetr m

11. Oftenitis taken that a truthful person commands, more respect in the society. A man is known
to speak the truth 4 out of 5 times. He throws a die and reports that it is actually a six. Find the
probability that it is actually a six. [CBSE Delhi 2017; (F) 2013]

Sol. Let E,, E; and E be three events such that
E, =six occurs; E, = six does not occur and
E = man reports that six occurs in the throwing of the dice.
1 5 (E\_4 (E 4_1
Now, P(E)=+ ,P(E)=2; p(El)=§,p(E2)=1_§=§

E
We have to find P(f)

P(E,) P(E%)

h‘]|m

S —

@ =
b

i P(El).P( g )+P(EZ) P(



12. A random variable X has the following probability distribution:

X 0 1 2 3 4 5 6 7
P(X) 0 k 2k 2k 3k ¥ 212 7 +k
Determine:
)k (i) P (X < 3) (##) P (X > 6) ) P0<X<3) [CBSE (AI) 2011]
Sol. + Ep=1

0+k+2k+2k+3k+ K+ 22+ 7K + k=1
= 10k +9k-1=0
o> 10 +10k—k-1=0 = 10k (k+1)-1(k+1)=0

> (k+1)(10k-1)=0 = R=—i. ad k:%

({) "+ kcan never be negative as probability is never negative then k= %
(i) PX<3)=P(X=0)+PX=1)+P(X=2)
= 0+k+2%k==o

10
1,1 _17
(i) P(X>6)=P(X=7)=7K +k=7%155* 15 = 100

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

13. The probability distribution of a random variable X is given below:

X 2 3

LTI S

PX)

o

k,
3

(i) Find the value of k.
(#f) Find Pl < X < 3).
(##i) Find E(X), the mean of X. [CBSE 2023 (65/1/1)]
Sol. Given probability distribution be

X 1 2 3
k k k
P(X] - Rt £
" 2 3 6
. k. k. k
@ EP(X)=1s7+ 3+ =1
k
- AEWMEE o i
6
k=l
k k 5k 5x1 5
ii < = = g O ==
(i) PA=X<3)=P(1)+P(2) 2+3 . P 6
N .
(iif) E(X)—Epl..x!.—lxz +2% 3 +3><6
k% ®
2ty a

_3k+4k+3k _ 10k 5k _5x1



14,

Sol.

15.

Sol.

Two balls are drawn at random one by one with replacement from an urn containing equal
number of red balls and green balls. Find the probability distribution of number of red balls.
Also, find the mean of the random variable. [CBSE 2023 (65/2/1)]
Let number of red balls = number of green balls = x
. Total number of balls = x + x = 2x
. x .1

P(getting a red ball) = ey

Let X = Number of red balls

When X =0 ie., there is no red ball drawn.

P(X =0) =P(IG) x P(IIG) Where IG = first drawn ball is green
1
= % = n IIG = second drawn ball is green

When X =1 ie, there is only one ball is red.
P(X =1) = P(IR) x P(IIG) + P(IG) x P(LIR)
L0 2

When X =2 ie.; both drawn ball is red.

g F A
P(X=2) =P(IR) x P(IIR) = X5 =7
Thus, probability distribution is
X 0 i 2
1 1 1
P(X) = =t =
e 4 2 4
- 1 1 1 1,4
' =YP.X=—x0+—x1+—x2=—+—=
. Mean (X)=EP.X, 4x0 2&1 4x2 s 1

A pair of dice is thrown simultaneously. If X denotes the abselute difference of numbers
obtained on the pair of dice, then find the probability distribution of X. [CBSE 2023 (65/3/2)]
We have

X=0,1,2345

When X = 0, favourable outcomes = {(1, 1), (2, 2), (3, 3), (4, 4), (5, 5), (6, 6)}

6
PO)= 3¢
When X = 1, favourable outcomes = {(1, 2), (2, 3), (3, 4), (4, 5), (5, 6), (6, 5), (5, 4), (4, 3), (3,2), (2, 1)}
10
P(X)= 3¢
When X = 2, favourable outcomes = {(1, 3), (2, 4), (3, 5), (4, 6), (6, 4), (5, 3), (4, 2), 3, 1)}
8
PR)=5
When X = 3, favourable outcomes = ((1, 4), (2, 5), (3, 6), (6, 3), (5, 2), (4, 1)}
6
S PX=3)= o2
When X = 4, favourable outcomes = {(1, 5), (2, 6), (6, 2), (5, 1)}
4
S PX=3Y= %

When X = 5, favourable outcomes = {(1, 6), (6, 1)}



16.

Sol.

17.

Sol.

2
X =5y = 36
. Probability distribution is
X 0 1 2 3 4 5
0 6 10 0 6 4 P
36 36 36 36 36 36

Three numbers are selected at random (without replacement) from first six positive integers. If X
denotes the smallest of the three numbers obtained, find the probability distribution of X. Also,
find the mean of the distribution. [CBSE (South) 2016]
First six positive integers are 1, 2, 3,4, 5 and 6.

If three numbers are selected at random from above six numbers then the number of elements in
sample space S is given by

6!  6X5X4
"3 3xz °

Here X, smallest of the three numbers obtained, is random variable X may have value 1, 2,3
and 4. Therefore, required probability distribution is given as

P(X = 1) = Probability of event getting 1 as smallest number

5C 1 5x4 10 1 ¢
2= = = = EI“C2 = selection of two numbers out of 2, 3, 4, 5, 6]

T20 " 2131x20 2x20 20

P(X = 2) = Probability of events getting 2 as smallest number.
gy B o B e o il
=30 " 72121%x20 - 20 - 10 [*C; = selection of two numbers out of 3, 4, 5, 6]
P(X = 3) = Probability of events getting 3 as smallest number
aoe M H e—
20 - 300 - 20 [°C, = selection of two numbers out 4, 5, 6]
P(X = 4) = Probability of events getting 4 as smallest number.
’G, s Zp ;
=20 " 20 [*C, = selection of two numbers out of 5, 6]
Required probability distribution table is
X or % ' 1 2 3 4
1 3 3 1
ke 7 10 20 20

Mean = E(X) = Epx;
1 3 3 1
= 1x5+2xﬁ+3x5+4x5
1 6 9 4 10+12+9+4 35 7
200 20" 0 20 %
In a game, a man wins T5 for getting a number greater than 4 and loses T1 otherwise, when a fair
die is thrown, The man decided to throw a die thrice but to quit as and when he gets a number
greater than 4. Find the expected value of the amount he wins/loses. [CBSE (Central) 2016]
Let X be random variable, which is possible value of winning or loosing of rupee occur with

probability of getting a number greater than 4 in 1st, 2nd, 3rd or in any throw respectively.
Obviously X may have value ¥5, ¥4, T3 and — 33 respectively.



Now, P(X=05)= P (getting number greater than 4 in first throw)
_2.1
e B
P(X = 4) = P (getting number greater than 4 in 2nd throw)
_4 2 _2 2, r_2
86 37379
P(X = 3) = P (getting number greater than 4 in 3rd throw)
w2 2 B

P(X ==3) = P (getting number greater than 4 in no throw)

B o Tk ok 4
Therefore, probability distribution is as
X or x; 5 4 3 -3
s, | L3 : | =
Expected value of the amount he wins/ loses = E (X)
E(X)= zxp 5x§+4x Z +3% A5 27 +(=3) x5 27
25,8 12 24 45+424+12-24 _ 57 _?__?2_

39 X 27
18. There are 4 cards numbered 1 to 4, one number on one card. Two cards are drawn at random
without replacement. Let X denote the sum of the numbers on the two drawn cards. Find the
mean of X. [CBSE (F) 20171

Sol. If two cards, from four cards having numbers 1, 2, 3, 4 each are drawn at random then sample
space S is given by
={(1,2),(1,3).(1,4),(21),(23),(2,4), 4 1), (4 2), (4 3),(31),(3,2), 3 4}

Let X, sum of the numbers, be random variable. X may have values 3, 4,5, 6, 7.

Now P(X = 3) = Probability of event getting (1, 2), (2,1) = % = %
s 3 2 1
P(X = 4) = Probability of event getting (1, 3), (3,1) = %

P(X = 5) = Probability of event getting (1,4), (4, 1),(2,3),(3,2) ==

2 4

P(X = 6) = Probability of event getting (4, 2), (2, 4) = -6

- ; 2 i)

P(X =7) = Probability of event getting (4, 3), (3, 4) = =%

Thus, probability distribution is represented in tabular form as
X 3 4 5 6 i
1 1 1 1 1
P = i o = -
™ 6 6 3 6 6
3.4 5 6 7 3+4+10+6+7 30
Mean = ZXP(X)—E E+§+g+g_f_?_5

ke o o e o e e e i i i . . e . . . e e e —— ]



19. The random variable X can take only the values 0,1, 2, 3. Given that P(X =0) = P(X=1) = p and

Sol.

2.

Sol.

r
I
|
|
l
I
|
|
l
I
|
|
l
I
I
|
l
I 20.
|
|
l
l
|
|
l
l
|
|
l
|
I
|
|
|
I

P(X=2) = P(X =3) = asuch that Zp.x} =2¥ppx,, find the value of p. [CBSE Delhi 2017]
Sol. Given X is a random variable with values 0, 1, 2, 3. Given probability distributions are as
Xix) 0 1 2 3
P(x)(py) p P a 2
xp; 0 P 2a 3a
xx_zpi 0 4 4a 9a

2xp,=0+p+2a+3a=p+5a
Talp, =0+p+4a+9=p+13a

According to question

Epxl=2Zpx,

p+13a=2p+10a = p=3a
Also p+p+a+a=1 = 2p+a=1

1-2p
20=1-2p = a=—
1-2

p=3x% 2p=3-6p

== 8p=3 = ng

Four bad oranges are accidentally mixed with 16 good ones. Find the probability distribution
of the number of bad oranges when two oranges are drawn at random from this lot. Find the
[CBSE Sample Paper 2018]
Let X be the number of bad oranges in two draws of orange from the lot. Here, X is random
variable and may have value 0, 1, 2.

16,
C 16! 2!x18!  18x17x16x1 0
Now, P(X=0)=-—2 M o8 2 _n

W S 2ix1al X200 20x19%18x17 95

mean of the distribution.

20C, 20%19 957
‘G, __4x3 _3
- 20%19 95

2

P(X=1)=

P(x=2)=

Now, required probability distribution is

X I 0 1
e 6 2 ' 3
95 95 95

N = EX.P(X)=0 ﬂ+1 £+2 ifﬂa,igﬁ,i
ow,mean = EXP(X) = OX gs H XG5 ¥ 2X 95 55795 " 95 5
A coin is biased so that the head is three times as likely to occur as tail. If the coin is tossed
twice, find the probability distribution of number of tails. Hence find the mean of the number
of tails. [CBSE 2020 (65/4/1)]

A coin is biased such that



Sol.

3
P(H) = and P(T) = %

Let X = Number of tails when coin is tossed twice.
When X =0 (i.e. no tail)
3 3 9
= P(X=0)=P(H)P(H) = xT=1¢
when X =1 (i.e., only one tail)

= P(X =1)=P(T).P(H)+P(H).P(T)
e, Al A B
SR e T
when X = 2 (i.e., both tails).
. & 3
PX=2)=P(DP(I) =px7=7¢

Probability distribution is given by

X 0 1 2
9 6 1
B 16 16 16

Wehave, mean =IP(X).X,
1 6.2 8 1

9 6
Mean —UXE*':[XE‘FQXE—E*‘E—E—E

Long Answer Questions

There are two boxes I and I1. Box I contains 3 red and 6 black balls. Box II contains 5 red and ‘n”
black balls. One of the two boxes, box I and box 11 is selected at random and a ball is drawn at
random. The ball drawn is found to be red. If the probability that this red ball comes out from

box Il is %, find the value of ‘n’. [CBSE 2019 (65/3/1)]
We have events
E,: bag I is selected; E, bagIlisselected; A: getting a red ball
1 1 5. 1 5
So, P(E)= E,P(Ez) =5 P(A/E) = iy and P(A/E)) = o

P(E,).P(A/E)
P(E)).P(A/E))+ P(E,).P(A/E,)

Now, P(E,/A) =

Lx 5 5
B 2 5+n 5+n
= D
il B L. &
2°3 2 58tn 3 5+tn
3.8  3Fm) 15
5 5+n" (5+n)+15 20+n
= 60+3n=75

= 3n=15 = n=>5



2. A card from a pack of 52 playing cards is lost. From the remaining cards of the pack three

Sol.

Sol.

cards are drawn at random (without replacement) and are found to be all spades. Find the
probability of the lost card being a spade. [CBSE Delhi 2014]

Let E}, E,, E3, E; and A be event defined as
E, = the lost card is a spade card, E, = the lost card is a non spade card
and A= drawing three spade cards from the remaining cards.

13 _1 39 3
Now, P (E)) = G P(Ez) STy
A\ PG oy i)_ PG 288
P(b} T siC, 20825 P(E TC, 20825
E,
Here, required probablhty P(?)
A
B .P(_) 1,20
E)-PLE 4 *20825

A A\ 1220 3 28
P(El)-P(El)’fP(Ez)-P(EQ) 4720825 " 4 20825

220 220 _10

T 220+3x286 1078 49
There are two bags, I and II. Bag I contains 3 red and 5 black balls and Bag II contains 4 red
and 3 black balls. One ball is transferred randomly from Bag I to Bag II and then a ball is

drawn randomly from Bag II. If the ball so drawn is found to be black in colour, then find the
probability that the transferred ball is alse black. [CBSE 2020 (65/1/1)]

BEYETY _
- LE_ﬁ_L 4 \ s : - _ R S oS - e e s
I T
_ \c+ E‘ pe the QVE“?’H‘:Q} a b\o.ek Yol 19 ransfesved to %39
B \Gﬁ:_?l e tne avent Mot ool bold o Yeanglecced o B&%Q
| SeX B3 e e evens o o blate by @ pickeod. bomy_Bog o

L85 ---?C?")f-g—. elea/e=H - R(Bsley=2 =
T 3 5

8

Accosing 10 Goyes Westem

P\ ea) =  Be)e{®a/g)
P(e ) F[Ba B + PR

=80 = 20

Wled

_g
5x
e

‘a S S o
b 2 - k
W + ki £ < [ Topper’s Answwer 2020

In answering a question on a multiple choice test, a student either knows the answer or guesses.
3 2
Let 5 be the probability that he knows the answer and 5 be the probability that he guesses.

1
Assuming that a student who guesses at the answer will be correct with probability 3" What

is the probability that the student knows the answer, given that he answered it correctly?
[CBSE 2023 (65/5/1)]



Sol.

Sol.

Let £, E,, E are the events such that
E, : Student knows the answer
E, : Student guess the answer
E:The answer is correct

Given, P(E,) = P(EZ) o

P(E|E,) = P(E|E)_l

P(E,|E) = ?
By Bayes’ Theorem

[}

P(E; | E)

(I)(ElE)

E\)+P(E,) P(E | E;)

= PE|E)= 5

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

There are three coins. One is two headed coin (having head on both faces), another is a biased |
coin that comes up head 75% of the times and third is an unbiased coin. One of the three coins

is chosen at random and tossed, it shows heads, what is the probability that it was the two |

headed coin? [CBSE Delhi 2009, (F) 2011] |

Let E,, E,, E; and A be event defined as:

E, = selection of a two headed coin; E, = selection of a biased coin |

E; = selection of an unbiased coin; A = coin shows head after tossing |

|

|

|

|

|

|

|

|

|

|

|

|

|

|

Now, P(E)=P(E)=P(E)= l
AN A 75 =3, a5 %
P(El)_l' P( ) 100 ~ P(Ea)_Q
Here, required probability = P (71)
By using Bayes’ theorem,

P(E,) P(

5

,_‘
GRS
GE
:
.
=
mn-;
F
B
S —

pE) (5 )+ PE) P

14 X,
_ 5% _ 3
T W s ol ) 9
a3yt 3% 3(“4*2)
1 _a
4+3+2 9



6. A bag contains 5 red and 3 black balls and another bag contains 2 red and 6 black balls. Two
balls are drawn at random (without replacement) from one of the bags and both are found to
be red. Find the probability that balls are drawn from first bag. [CBSE 2019 (65/5/3)]

000

Sol.
B1<:
o0
co
Bz<

000

Let E be the event of drawing two red balls.
Let B, be the event that first bag is chosen and B, be the event that second bag is chosen.

1 5 4 20
P(Bl)=P(BZ)=E' J"‘(E.'/JBI):g,(?:g
XG4

P(E/Bz)=§x?=5_6
P(By) "P(E/Bl)

P(B,)xP(E/B,)+ P(B,) P(E/B,)
12
___ 2"%6
1201 2
2%56 7256

. P(B,/E)=

_ 220 _20_10
20+2 22 11

7. In a certain college, 4% of boys and 1% of girls are taller than 1.75 metres. Furthermore, 60%
of the students in the college are girls. A student is selected at random from the college and
is found to be taller than 1.75 metres. Find the probability that the selected student is a girl.

[CBSE (F) 2012]
Sol. Let Ey, E;, A be events such that
E, = student selected is girl
E; = student selected is boy
A = student selected is taller than 1.75 metres.
Y .
Here P 2B required.
- 60 3 -0 _2 (A1 (A 4
Now, P(Ep)= 100 = 5° P(E,) = 100 -5 P‘(E1 =100 - P E, |~ 100
A
P(El)_ P(E).P E,
a)” ¥y A
P(E).P E, +P(E,).P E
Fel -
5 *100 500 3 500 _ 3

“B. 1.2 4 3. 8 500 dT A1

5*100 15100 500 T 500

ke o o e o e e e i i i . . e . . . e e e —— ]



8. A factory has two machines A and B. Past record shows that machine A produced 60% of the
items of output and machine B produced 40% of the items. Further, 2% of the items produced
by machine A and 1% produced by machine B were defective. All the items are put into one
stockpile and then one item is chosen at random from this and is found to be defective. What
is the probability that it was produced by machine B? [CBSE (F) 2011]

Sol. Let E,, E, and A be event such that
E, = Production of items by machine A
E, = Production of items by machine B
A = Selection of defective items.

60 40 2
P(E) =100 = sfP(Ea)*ma*Ef

T N (T S |
"(5)=t0=w(2) =10
B\ ;
P(T] is required.
By Bayes’ theorem
A
E P(E,).P| E,
o7)-

2)= p(El)_P(Ei])a-P(Ez)'P(%)

2,1 2
_.__ 5100 __ 500 _ 2 500 _1
31,2 1 ~ 3 2 "500°6+2 4
5750 F5¥100 250 T 500

9. Abagl contains 5 red and 4 white balls and a bag II contains 3 red and 3 white balls. Two balls
are transferred from the bag I to the bag II and then one ball is drawn from the bag II. If the
ball drawn from the bag II is red, then find the probability that one red and one white ball are
transferred from the bag I to the bag II. [CBSE Samnple Paper 2016]

Sol. LetEy, E,, E; and A be event such that
E, = Both transferred balls from bag I to bag II are red.
E, = Both transferred balls from bag I to bag II are white.
E; = Out of two transferred balls one is red and other is white.
A= Drawi.ng a red ball from bag II
_5x4 _20_ 5

C T kg T 72 - 18, 5Red 3Red

G, _4x3 _12_3 . | .
=_—2= o e 4 White 3 White
PE) 5C, 9x8 72 18 v

5Gx*C, _ 5x4x2 _40 _10
5C,  9x8 72 18

A5 fA)_3 (i -4
P(El)_s’ P(Ez)_s’ 5 E3)_8

E
e require P( A

P(E) =

P(Ey) =



Now, by Bayes’ theorem

A
E P(E,).P ,
P 73):
Al A A A
P(E)).P{E |+ P(E) P\ E, |+ P(Ey P E
10 4
- 1838
5 5.3 3. 10 4
ng%g Higig Ly
40
144 _ 40 144 20

T2 9 40 w7y

144 144 144

10. Suppose a girl throws a die. If she gets 1 or 2, she tosses a coin three times and notes the
number of tails. If she gets 3, 4, 5 or 6, she tosses a coin once and notes whether a ‘head’ or “tail’
is obtained. If she obtaind exactly one ‘tail’, what is the probability that she threw 3, 4,5 0r 6

with the die? [CBSE 2018]
Sol. f’ At & < Busut dhok mx‘,}&;, e 3,9, 5006 .y
E;="E4mdm.tum:3¢.-&:fmm1,:{' ' i
andﬂ=“iwmum$h~gwexmmwm1' 4
Fig) = ~ 8 o pigist =)
5 3 g 3
p(fle)= 1 | o’ = 38 [
| : ‘1 ~—
ow, P(MA) = __pwd.p(Ple) .
pUE).p(PE) + P P(Pe) : !,
p(Eyp) = AL 4
2
Axp4 L w3
U
tBign) = 2 = 1 = 1
: ) K3 3 3
A B B+3
E B 3 8 [/
Peéirp) = Lx 24 " ey ; ,
i i i . [Topper's AnsL}er 2018]

11. An urn contains 4 white and 3 red balls. Let X be the number of red balls in a random draw of
three balls. Find the mean of X. [CBSE (F) 20101
Sol. Let X be the number of red balls in a random draw of three balls.
As there are 3 red balls, possible values of Xare0,1,2,3.
_3Gx'C, _4ax3x2 _ 4 3C,xC, _3x6x6 _18

For= 7C,  7x6x5 35 EiL= 7C,  7x6x5 35

3C,x*C,  3x4x6 12 3C,x°C, 1x1x6 1

"G, 7x6x5 3 OTTICT T7xex5 3

P(2)=



X P(x)

0 4/35

1 18/35

2 12/35

3 1/35
Total 1

L
l‘\.’[ean=E.XP‘(X)—CI><35+1><35+2><35-l-3><35—7

12. A box contains 10 tickets 2 of which carry a prize of 7 8 each. 5 of which carry a prize of T 4 each,
and remaining 3 carry a prize of T 2 each. If one ticket is drawn at random, find the mean value
of the prize. [CBSE 2023 (65/5/1)]

Sol. Let X denote the random variable of amount of prize. Then X can take values¥ 2,¥4and T 8

3
P(X=2)= 0
5
P(X=4)= 0
2
P(X=8)= 0
Probability distribution is given by
X 2 4 8
3 5 2
e 10 10 10

3 5 2
= X)= e 5 e X—
Mean = X, P(X;) IX gy HAX I +8X Ty
6 20 16 42
=010 10 710 042
13. Two numbers are selected at random (without replacement) from the first five positive integers.
Let X denote the larger of the two numbers obtained. Find the mean of X. [CBSE 2018]

Sol.

:| Pt A Bl i i Bl Tl el
| ¥=F 5 M B

| _ pta=a) = ¥ =

| Lo

( Nt
~

9' pix=3) =

B=| &

i
tG
| P[J‘."_L{) :g = j_

L=

I Pix=f)= 8 = Y4 o
A
o o o o b
I EIE]
. o

1 = =
pen) | Yig | Mo | Yo | Y




il Hegm, o A
| £ = P
Py = RXL 4+ BxA o ‘P&ﬁ. + 5XY

10 o Ip o
| Spoal= & +6 4 18 20 —ig = Tl Jal
le  |o o )

[Topper’s Anstoer2018)

Questions for Practice

8 Objective Type Questions

1. Choose and write the correct option in the following questions.

(i) If A and B are two independent events with P(A) = % and P(B) = %, then P(A' N B') equals

4 8 1 2
@ 15 0 35 © 3 @ 35
(7)) If A and B are two events and A # ¢, B # §, then
P(ANB
@) P(A | B)=P(4). P(B) ® P 5= 050
¢} P(A ] B).P(B|A)=1 (d) P(A | B)=P(A) | P(B)

(i) 1f P(B)— P(A/B)——andP(AUB)— . then P(AUB)'+P(A'UB) is equal to

(@) g (&) g (e) 5 (d) 1
(iv) If the events A and B are independent, then P (A N B) equals
(a) P(A) + P(B) (B) P(A) - P(B) (c) P(A) . P(B) (d) P(A)/P(B)
(v) For the following probability distribution:
X 1 2 3 4
P(X) A, 1 ik 2
10 b 10 h
E(X%) is equal to
(@3 ®) 5 ©7 (d) 10
(vi) Two events E and F are independent. If P(E) = 0.3 and P(E w F) = 0.5, then P(E/F) - P(F/E)
equals to
12 31 1 1
(@ — ® 35 © 7 @ —
(vii) A card is picked at random from a pack of 52 playing cards. Given that the picked card is a
queen, the probability of this card to be a card of spade is [CBSE 2020 (65/5/1)]
1 4 1 1
@ 3 ® 33 © 7z @ 5

(viii) A die is thrown once. Let A be the event that the number obtained is greater than 3. Let B be
the event that the number obtained is less than 5. Then P(4 UB) is [CBSE 2020 (65/5/1)]1

@ 2 ® 2 (©0 @1



B Conceptual Questions

Two coins are tossed. What is the probability of coming up two heads if it is known that at least
one head comes up?

Four cards are drawn from 52 cards with replacement. Find the probability of getting at least
3 aces.

A bag contains 5 white and 4 red balls. 2 balls are drawn from the bag. Find the probability that
both balls are white.

The probability that Hari hits a target is % He fires 64 times. Find the expected number (n) of

times he will hit the target.

1If P(A) = 0.4, P(B) = p, P(A U B) = 0.6 and A and B are given to be independent events, find the
value of ‘p". [CBSE (F) 20171

® Very Short Answer Questions

4

s

10.

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.

-3 =2 =3 ; B A
If P(A)= 10,F’(B) = and P(AUB)= 5 then find P(A)+P( B )

In a girl’s hostel’s, 60% of the students read Hindi newspaper, 40% read English newspaper and
20% read both Hindi and English newspaper. A student is selected at random. If she reads English
newspaper, then find the probability that she reads Hindi newspaper also.

The probability of simultaneous occurrence of atleast one of two events A and B is p. If the
probability that exactly one of A, B occurs is g, then prove that P(A) + P(B) =2 -2p+4.

® Short Answer Questions

11,

1z

13

14.

15.

16.

17.

A and B throw a pair of dice alternately. A wins the game if he gets a total of 7 and B wins the game
if he gets a total of 10. If A starts the game, then find the probability that B wins. [CBSE Delhi 2016]
A and B throw a pair of dice alternately, till one of them gets a total of 10 and wins the game. Find
their respective probabilities of winning, if A starts first. [CBSE (North) 2016]

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? [CBSE Delhi 2013]
A bag X contains 4 white balls and 2 black balls, while another bag Y contains 3 white balls and
3 black balls. Two balls are drawn (without replacement) at random from one of the bags and
were found to be one white and one black. Find the probability that the balls were drawn from
bag Y. [CBSE (North) 2016]
The probabilities of two students A and B coming to the school in time are % and % 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. [CBSE (AI) 2013]

The probability that A hits a target is % and the probability that B hits it is % If each one of A
and B shoots at the target, what is the probability that

(i) the target is hit?  (if) exactly one of them hits the target? [CBSE (F) 2009]
A box has 20 pens of which 2 are defective. Calculate the probability that out of 5 pens drawn one
by one with replacement, at most 2 are defective. [CBSE (F) 2016]



18.

19.

20.

21.

22,

23.

A random variable X has the following probability distribution:

X 0 1 2 ) 4 5 6
P(X) % 2C 2C 3C (& 2c? 70846
Find the value of C and also calculate mean of the distribution. [CBSE (East) 2016]

Let, X denote the number of colleges where you will apply after your results and P(X = x) denotes
your probability of getting admission in x number of colleges. It is given that

kx, ifx=0orl
2, fr=2

Ha = k(5-x), ifx=30r4d
0 ifx>4

where k is a positive constant. Find the value of k. Also, find the probability that you will get
admission in (f) exactly one college (ii) at most 2 colleges (i) at least 2 colleges. [CBSE (F) 2016]
In a group of 50 scouts in a camp, 30 are well trained in first aid techniques while the remaining
are well trained in hospitality but not in first aid. Two scouts are selected at random from the
group. Find the probability distribution of number of selected scouts who are well trained in first
aid. Find the mean of the distribution also. [CBSE (F) 2013]

Of the students in a school; it is known that 30% have 100% attendance and 70% students are
irregular. Previous year results report that 70% of all students who have 100% attendance attain
A grade and 10% irregular students attain A grade in their annual examination. At the end of the
year, one student is chosen at random from the school and he has A grade. What is the probability
that the student has 100% attendance? [CBSE (Al) 2017]
Three numbers are selected at random (without replacement) from first six positive integers. Let
X denote the largest of the three numbers obtained. Find the probability distribution of X. Also,
find the mean of the distribution.

Suppose 10000 tickets are sold in a lottery each for 1. First prize is of ¥3000 and the second prize
is of ¥2000. There are three third prizes of ¥500 each. If you buy one ticket, then what is your
expectation? [NCERT Exemplar]

m Long Answer Questions

24,

25,

26.

27.

28,

29.

An insurance company insured 3,000 scooters, 4,000 cars and 5,000 trucks. The probabilities
of the accident involving a scooter, a car and a truck are 0-02, 0-03 and 0-04 respectively. One
of the insured vehicles meet with an accident. Find the probability that it is a (@) scooter
(b) car (c) truck. [CBSE (AI) 2008]
Bag A contains 3 red and 5 black balls, while bag B contains 4 red and 4 black balls. Two balls are
transferred at random from bag A to bag B and then a ball is drawn from bag B at random. If the
ball drawn from bag B is found to be red, find the probability that two red balls were transferred
from A to B. [CBSE (F) 20161
Ina factDry which manufactures bolts, machines A, B and C manufacture respectively 30%, 50%
and 20% of the bolts. Of their outputs 3, 4, 1 per cent respectively are defective bolts. A bolt is
drawn at random from the product and is found to be defective. Find the probability that this is
not manufactured by machine B. [CBSE Allahabad 2015]
In a bolt factory, three machines A, B and C manufacture 25, 35 and 40 per cent of the total bolts
manufactured. Of their output, 5, 4 and 2 per cent are defective respectively. A bolt is drawn at
random and is found to be defective. Find the probability that it was manufactured by either

machine A or C. [CBSE Allahabad 2015]
If A and B are two independent events such that P(AnB) = % and P(AnB)= %, then find
P(A) and P(B). [CBSE Delhi 2015]
A man is known to speak truth 3 out of 5 times. He throws a die and reports that it is 4. Find the
probability that it is actually a 4. [CBSE Bhubaneswar 2015]



30. There are two boxes I and II. Box I contains 3 red and 6 black balls. Box Il contains 6 red and ‘n’ black
balls. One of the two boxes, box I and box II is selected at random and a ball is drawn at random.

The ball drawn is found to be red. If the probability that this red ball comes out from box Il is i,

find the value of 'n’. [CBSE 2019 (65/3/1)]

31. A girl throws a die. If she gets a 5 or 6, she tosses a coin three times and notes the number of

heads. If she gets 1, 2, 3 or 4, she tosses a coin two times and notes the number of heads obtained.

If she obtained exactly two heads, what is the probability that she threw 1, 2, 3 or 4 with the die?

[CBSE Delhi 2012)

32. Two groups are competing for the position on the Board of Directors of a corporation. The

probabilities that the first and the second group will win 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 the second group. [CBSE Delhi 2009]

33. Find the probability distribution of the random variable X, which denotes the number of doublets
in four throws of a pair of dice.

Hence, find the mean of the number of doublets (X). [CBSE 2020 (65/2/1)]
34. A, Band C throw a pair of dice in that order alternately till one of them gets a total of 9 and wins
the game. Find their respective probabilities of winning, if A starts first. [CBSE (East) 2016]

35. Anurn contains 3 white and 6 red balls. Four balls are drawn one by one with replacement from
the urn. Find the probability distribution of the number of red balls drawn. Also find mean of the
distribution. [CBSE Delhi 2016]

36. Five bad oranges are accidently mixed with 20 good ones. If four oranges are drawn one by one
successively with replacement, then find the probability distribution of number of bad oranges
drawn. Hence find the mean of the distribution. [CBSE (Central) 2016]

37. Anurn contains 5 red and 2 black balls. Two balls are randomly drawn, without replacement. Let
X represent the number of black balls drawn. What are the possible values of X? Is X a random

variable? If yes, find the mean of X. [CBSE Ajmer 2015]
Answers
1 (i) (@) (i) (b) (iif) (d) (iv) () (¥) (d) @) ()
(vid) () (viti) (d)
1 49 5 - 1
2 3 3 28561 4. 18 5. 16 6. 3 7. No
¥ t 5 12 11 N9
8. 12 9. 2 11. 17 12, 33/33 13. 50 or62% 14. 17
= 26 B ic . 99144 B
15 16. () ¢ (i) 13 17. 350000 18. C=175; 266
1 1l 5] 7 = 2 : . 294
19. k= (i) 5 () 5 (i) 5 20. P 38 120 | 87 |Iimean=5—
8 8 8 8 (X) o5 25 | 245 245
3
21. 2 22, X 3 4 5 6
P(X) R = il 10
20 20 20 20
Mean = 5.25
3 6 10 = A8 11 41
23. 0.65 24. (a) 19 (b) 19 (€) 19 25 33 26. 31 27. o9



28.

29

30.

233

34.

35.

36.

37.

P(4) = 3,P(B)=+

Hint: Apply P (A~ B) =P (A).P(B)
P(ANB)=P(A).P(B)
P(AnB)=P(4).P(B)

% Hint: Let E; = 4 occurs; E, = 4 does not occur; A = man report that 4 occurs.
1 5 3 2
P(E)=¢.P(E)=7 . P(A/E)=5,P(A/E) =%
P (E, / A) =required
4 2
n=5 31. = 32 9
X 0 1 2 3 4|
PX) 625 500 150 20 i ; Mean = ;
1296 1296 1296 1296 1296 3
81 72 6
AT 21T 217
0 1 2 3 4
Mo % ; Xorx
PXor | 1 | 8 | 24 | 3 | 16
plx) 81 81 81 81 81
{ X 0 1 2 % 4
Mean = - ‘
5 5 . 256 256 96 16 1
X 625 | 65 | 625 | 625 | 625
X is random variable and have values 0, 1, 2.
4
Mean = -
Hint P(X=0) G P(X=1) 2 it P(X=2) 5
int: =0)=+=2, =1)= - == 2
C, C, s



