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PROBAB

CONCEPT OF PROBABILITY

If you go to buy 10 kg of sugar at ¥ 40 per kg, you can easily
find the exact price of your purchase is I 400. On the other hand,
the shopkeeper may have a good estimate of the number of kg
of sugar that will be sold during the day, but it is impossible to
predict the exact amount, because the number of kg of sugar that
the consumers will purchase during a day is random.

There are various phenomenon in nature, leading to an out-
come, which cannot be predicted in advance. For example, we
cannot exactly predict that (i) a head will occur on tossing a coin,
(i1) a student will clear the CAT, (iii) India will win the cricket
match against Pakistan, etc. But we can measure the amount o
certainty of occurrence of an outcome of a phenomenon. This
amount of certainty of occurrence of an outcome ofa p n
is called probability. For example, on tossing a coin ce of
occurrence of each of a head and a tail are the same. cc amount
certainty of occurrence of each of a head and a tail\is 50% i.c.,

50 1
100 2°
of a head (or a tail) on tossing a coin and
ail)
ing one of the numbers 1,
rtainty of occurrence of
on its top face are the same.
rrence of each of the numbers 1, 2,

1.

1.
Therefore 2 is the amount@f ¢ occurrence

e = is the proba-

2
tossing a coin. On

bility of occurrence of a head (or
throwing a dice (a dice is a cu
2,3, 4,5 and 6 on each of itSsi
each of the numbers 1, 2,

Therefore certaint

3,4,5and 6 1s

amount of certainty of occurrence of each

.2, 3,4, 5 or 6 on the top face of the dice on

1
throwing the dice and hence 5 is the probability of occurrence

of each of the numbers 1, 2, 3, 4, 5, or 6 on the top face of the

. . 1
dice on tossing a dice is 5
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BASIC TERMS

(ii) Drawing

ILITY

An Experiment: An actj
more outcomes is called

n resulting in two or
experiment. For examples
(i) Tossing ofa coinisan ment because there are two
possible o he@ and tail.
apack of 52 cards is an experiment
2 possible outcomes.
: The set of all possible outcomes of an

T

bec

is called a sample point. For examples
experiment of tossing a coin, the sample space has
o points corresponding to head (H) and Tail (7) i.e.,

(H, T}.

(ii) When we throw a dice then any one of the numbers 1,

2,3,4,5 and 6 will come up. So the sample space,
§=1{1,2,3,4,5,6}

. An Event: Any subset of a sample space is an event. For

example,

If we throw a dice then S = {1, 2, 3,4, 5, 6}

Then 4= {1, 3,5}, B {2, 4, 6}, the null set ¢ and S itself are
some events of S, because they all are subsets of set S.

. Impossible Event: The null set ¢ is called the impossible

event or null event. For example,
Getting 7 when a dice is thrown is an impossible or a null
event.

. Sure Event: The entire sample space is called sure or certain

event. For example,

Here the event:

Getting an odd or even number on throwing a dice is a sure
event, because the event = §.

. Complement of an Event: The complement of an event

A is denoted by A, A or A°, is the set of all sample points
of the sample space other than the sample points in 4. For
example, in the experiment of tossing a fair dice,
§=1{1,2,3,4,5,6} If 4= {1, 3,5, 6}, then 4° = {2, 4}
Note that 4 U A =S, 4 N A= ¢.
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7. Simple (or Elementary) Event: Aneventis called a simple
event if it is a singleton subset of the sample space S. The
singleton subset means the subset having only one element.
For example,

(i) When a coin is tossed, sample space S = {H, T}
Let 4 = {H} = the event of occurrence of head and
B = {T} = the event of occurrence of tail.
Here A and B are simple events.
(ii) When a dice is thrown then sample space,
§={1,2,3,4,5,6}
Let A = {5} = the event of occurrence of 5
B = {2} = the event of occurrence of 2
Here A and B are simple events.

8. Compound Event: It is the joint occurrence of two or more
simple events. For example,

The event of at least one head appears when two fair coins
are tossed is a compound event,
A= {HT, TH, HH}

9. Equally Likely Events: A number of simple events are said

to be equally likely if there is no reason for one event to occur
in preference to any other event. For example,
In drawing a card from a well shuffled pack of 52 cards,
there are 52 outcomes and hence 52 simple events which
are equally likely because there is no reason for one event
to occur in preference to any other event. For example,

MATHEMATICAL DEFINITION OF
PROBABILITY

If an event 4 consists of m sample points of a sample space S
having n elements (0 < m < n), then the probablhty of occurrenc

of event 4, denoted by P (4) is defined to be — ie.,

If the event 4 has m elements, then A

‘ ‘ 5!
letters of the word PEACE = —'=60
0<m<n:0<—<1:>0<P(A)< 2!

n—m

L PA) = ﬂ———FP(
n n
Let S = {a,,a,, ..., a,} be the sample'space
" ¢
P(S) = —=1, corresp the certain event.
n
P () = ponding to the null event ¢

(or impossible event)

I, 2, ... or n; then 4, is the event

1
gle sample point a,, then P (4,) = —
n

Ilustration 1: Two dice are thrown at a time. Find the prob-
ability of the followings:

(i) the numbers shown are equal

(ii) the difference of numbers shown is 1
Solution: The sample space in a throw of two dice

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

" total no. of outcomes, n (S) =36
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(i) Here E, = the event of showing equal number on both

dice
={(1,1)(2,2)(3,3) (4,4 (5,5) (6, 6}
) _ n(El) 6 1
~n(E)=6,=P(E)= n(S) 36 6

(if) Here E, = the event of showing numbers whose
difference is 1.
{(1,2)(2,1)(2,3)(3,2)(3,4) (4, 3) (4,5)
(5,4)(5,6) (6,5)}
n(E,) 10 15

n(S) 36 18°

" W(E,) = 10,= P (E,) =

Illustration 2: If three cards are drawn fro
cards, what is the chance that all will be

of ways of drawing 3 cards out of 5

Now, if A4 = the event of drawi queens, then
nd) = 4C3
PE) = n(4) 4 1
()_n _52C3 2x51%x50 5525
2 3x2
\ 4
Note that i ; 6 aying cards,

rds: 52(26 red, 26 black)

iamond, Spade, Club-13 cards of each suit
f cards: 12(4 kings, 4 queens, 4 jacks)

r of cards: 16(4 aces, 4 kings, 4 queens, 4 jacks)
on 3: Words are formed with the letters of the word
. Find the probability that 2 E's come together.
ution: Total number of words which can be formed with the

Number of words in which 2 E's come together = 4! =24
i 24 2
Required prob. = w35
Ilustration 4: 4 and B play a game where each is asked to
select a number from 1 to 25. If the two numbers match, both
of them win a prize. The probability that they will not win a
prize in a single trial is

1 24
(a) 2 (b) 25

(©) 2 (d) None of these
25
Solution: (b) Total number of possibilities = 25 x 25
Favourable cases for their winning = 25
25 1
25%25 25
124

. P (th ill not ==l-—=
(they will not win a prize) 2525

.. P (they win a prize) =

www.jkchrome.com



ADDITION THEOREM

If A and B are any events in S, then
P(AUB) =P(A)+P(B)-P(ANB)
P(AorB) = P(4A)+ P (B)- P (4 and B)
S 4 B

ie.,

ANB
For three events 4, B and C in S, we have
PAUBUC)=P(A)+P(B)+P(C)-P(ANB)—PBNC)
—P(CNnA)+PANBNC).

Special Addition Rule
If A, B, and C are mutually exclusive, then P (4 N B), P (B N C),
P(CNA),P(ANBNC)=0,hence P(4A U B)=P(A)+ P (B)
andP(AUBUC)=P(A)+PB)+P(C)
Ilustration S: A bag contains 6 white, 5 black and 4 red balls.
Find the probability of getting either a white or a black ball
in a single draw.
Solution: Let 4 = Event that we get a black ball

Two events 4 and B are mutually exclusive.

6 5
¢ 6 ¢ s
P A = :—’P B = = —
( ) ISC1 15 ( ) 15C1 15
So, P(AUB)=P(4)+P(B) 6,5 1
o, = = — 4+ —=—
15 15 15

Ilustration 6: One digit is selected from first 2
integers. What is the probability that it is divisible
Solution:

Let A = Event that the selected number is di
B = Event that the selected number i
Here, the events 4 and B are not mut

12 is divisible by both 3 and 4.

6 5
PA)=—,PB)=—,P(4
(4) = 55 P(B)= . P

(b) 0.6

d) 04

Solution: (¢) We have P(4 U B)=0.7 and P(4 N B)=0.2
Now, P(A U B) = P(4) + P(B) — P(A " B)
= P(A)+P(B)=0.9=1-P(4)+1-P(B)=0.9

= P(A)+P(B)=1.1

3 www.jkchrome.com
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INDEPENDENT EVENTS

Two or more events are said to be independent if occurrence or
non-occurrence of any of them does not influence the probability
of occurrence or non-occurrence of other events.

For example, when two cards are drawn from a pack of 52
playing cards with replacement (i.e., the first card drawn is put
back in the pack and then the second card is drawn), then the event
of occurrence of a king in the first draw and the event of
occurrence of a king in the second draw are independent events
because the occurrence or non-occurrence of a king in first draw
does not influence the probability of occurrence or non-occurrence
of the king in second draw. You can also see that the probability

are drawn
t independent,

3
in second draw will be — but if aKing is not drawn in first draw,

*

4
then the probabilit awing a king in second draw will be 57

ir coin is tossed repeatedly. If the tail
four tosses, then the probability of the head
n the'fifth toss equals

1
®) 5

1
@

olution: (a) The event that the fifth toss results a head is
independent of the event that the first four tosses results tails.
.. Probability of the required event = 1/2.

3
(0 E%)

CONDITIONAL PROBABILITY

Let 4 and B be two events associated with a random experiment.
Then, the probability of occurrence of 4 under the condition that
B has already occurred and P (B) # 0, is called the conditional
probability of occurrence of 4 when B has already occurred and
it is denoted by P (4/B).

Thus, P (4/B) = Probability of occurrence of 4, if B has
already occurred and P (B) # 0
n(A N B)
_ P(AnB)  n(S) n(AnB)
P(B) — nB) (B
n(s)

Similarly, P(B/A) = Probability of occurrence of B, if 4 has
already occurred and P(B) # 0
_ P(AnB) n(AnB)
I )
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1. Multiplication Theorem on Probability
If 4 and B are two events associated with a random experi-
ment, then
PANB)=P(A4).P(B/A),ifP(4)#0
or P(ANnB)=P(B).P(A/B),if P(B)#0.
2. Multiplication Theorem for Independent
Events
If A and B are independent events associated with a random
experiment, then P (4/B) = P (4) and P (B/4A) = P (B)
PANB)=P(A)P(B/A)=P(A4). P(B)
i.e., the probability of simultaneous occurrence of two
independent events is equal to the product of probability of
their individual occurrence.
Extension of multiplication theorem for independent events

If4,, 4,, ..., 4, are independent events associated with a random
experiment, then
PA,NnA,NnA;0..nA)=P(A4) P(4,) ... P(4,).
3. Probability of Occurrence of at Least One of
the n Independent Events

If p,, Py, 3 --» P, be the probabilities of occurrence of n
independent events 4, 4,, 45, ..., 4, respectively, then
(i) Probability of happening none of them

P4 N dyndy.,nA)
P (4) P (4y)-P(4y)...P(4,)
(1-p)(A=-p,)(A=py..(1-p,)

(ii) Probability of happening at least one of them
=PA,vd,04y..UA)

1-PA,vA4,0...UA4)
1-P(A4 Ay dy..0 4

n

)
= 1= P (4) P (4) P(4)... B(4,)
=1-(1-p)(1-p,

Illustration 9: A man and his wifeﬁ

and that of the wife’s selectiongi

one of them will be selec

6
@ -

(d) 2
7
ility that only husband is selected
1 1 4 4
I-—|==xX=-=—
5) 7 5 35
Probability that only wife is selected
_ Iy(ry 6.1 6
=PH)PW)=|1-=||=|[==x===—
()()( 7)(5)7 5 35
.. Probability that only one of them is selected

_4,6_10_2
3535 35 7

4 www.jkchrome.com
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Illustration 10: A bag contains 4 red and 4 blue balls. Four
balls are drawn one by one from the bag, then find the prob-
ability that the drawn balls are in alternate colour.
Solution:
E, : Event that first drawn ball is red, second is blue and so on.
E, : Event that first drawn ball is blue, second is red and so on.

4 4 3 3 4 4 3 3

PE) = oxox—=x— and P(E,)= o X X—X—_

8 7 6 5 8 7 6 5
P(E)*P(E)‘FP(E)*ZXi'i'E'E_i
! 2 8 7 6 5 35

Iustration 11: A bag contains 5 red and 4 green balls. Four
balls are drawn at random then find the probability that two

balls then n (45 5

Let A = Th of drawing 2 balls are of red colour and
2 refof green colour.
A,)=3C, x*C,
S5x4x4x%x3
3C, x *C, 2x2 10
9C4 T9x8x7x6 2]
4x3x2
111 on 12: LetA, B, Cbe 3 independent events such that

1 1 1
)= 3 P(B) = 2> PO)= e Then find the probability of

exactly 2 events occurring out of 3 events.

Solution: P (exactly two of 4, B, C occur)
=PANB)+PBNC)+P(CNA)-3P(ANBNC)
=P(A).P(B)+P(B).P(C)+P(C).P(A)—3P(A).P(B).P(C)
it v i1
32 24 43 324 4

Iustration 13: A bag contains 3 red, 6 white and 7 blue balls.

Two balls are drawn one by one. What is the probability that

first ball is white and second ball is blue when first drawn ball

is not replaced in the bag?

Solution:
Let A = Event of drawing a white ball in first draw
and B = Event of drawing a blue ball in second draw

Here A and B are dependent events.

6 B 7
- p(8)-1
16 A 15

P(4 A B) = P(4) P(B) 6 1.7
M = . —_— = — —_— =,
A/ 16 15 40
Ilustration 14: Three coins are tossed together. What is the
probability that first shows head, second shows tail and third

shows head?
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A = The event first coin shows head

B = The event that second coin shows tail
C = The event that third coin shows head
These three events are mutually independent.

Solution: Let

So, P(A B C)=PA).PB).P(C)= — —— ==

Ilustration 15: A problem of mathematics is given to three
students 4, B, and C; whose chances of solving it are 1/2, 1/3,
1/4 respectively. Then find the probability that the problem
will be solved.
Solution: Obviously the events of solving the problem by 4, B
and C are independent.

The problem will be solved if at least one of the three students
will solve the problem.

Therefore required probability

{000 D)3 344

Ilustration 16: Two dice are thrown simultaneously. Find
the probability that the sum of the number appeared on two
dice is 8, if it is known that the second dice always exhibits 4.

Solution: Let 4 be the event of occurrence of 4 always on the
second

dice = {(1, 4), (2, 4), (3,4), (4, 4),(5,4), (6,4)}, . n(A)=6
and B be the event of occurrences of such numbers on both dice
whose sum is 8 = {(2, 6), (3, 5), (4, 4), (5, 3), (6, 2)}

Thus, ANB= {4, 4)}
n(AdnB)=1

Pﬁgzﬂﬁﬁﬂzl

4 n(d) 6

Illustration 17: A coin is tossed thrice. If E be the event of
showing at least two heads and F be the event of showing head

. E
in the first throw, then find P )

Solution:
S = {HHH, HHT, HTH, THH, A
E = {HHH, HHT, HTH, TH,
F = {HHH, HHT, HTH,
EnF={HHH, HHT, HT}|
n(ENnF)=3,n(F)=4

3
.. Reqd prob. = = W = 1

3
™

5 www.jkchrome.com
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e 1 1 el 1
-I.. .-.I
i Practice Exercise i
Level- I
1. Two dice are thrown simultaneously. The probability of 8.  The probability of getting number 5 in throwing a dice is
obtaining a total score of seven is 1
@ 1 ®
1
@ — ® = 1 5
3 © 3 @ <
2 5 9.  The probability of getting head and tail alternately in three
(© El (d) s throws of a coin (or a throw of three coing).
2. Four balls are drawn at random from a bag containing 5 white, (@) 1 (b)
4 green and 3 black balls. The probability that exactly two of ?
them are white is (c) 3 (
14 7 10. Adieis thrown once. Wh, bility of occurrence
@ 33 ® 15 of an odd number on théupper face”
@ 2 1
18 9 a) 3 Py
bl = 3 2
© 33 @ 75 1 L 4 1
3.  Two dice are tossed. The probability that the total score is © 4 d) 8
a prime number is : 11. Adiei - Find the probability that 3 or greater
. 5 th su
(@ — ® = 1 1
6 12 a) ® 3
1 7 1 2
(© 3 (d) 9 Z (d) 5
4.  Anil can kill a bird once in 3 shots. On the assumption that<} 12. d the probability of getting a multiple of 2 in the throw
he fires 3 shots, find the probability that the birdi of a die.
3 (@ 1/2 by 1/4
1 1 () 1/3 @ 1/6
@) 3 ®) 3 13. India and Pakistan play a S match test series of hockey, the
probability that India wins at least three matches is
1 3
© > @ @ - ® 3
i " = 4
5. If 4 and B are two mdepem.:lent events, with P(4) = 0.6, © S (d) None of these
P(B)=0.3, then P(A'NBY i ual‘. 14. The probability that a man can hit a target is 3/4. He tries
(@@ 0.18 0.28 5 times. The probability that he will hit the target at least
(9 082 ) 0.72 three times is
6.  The probabiliti and“B will die within a year are 291 371
< t:e f:;bablht'y that only one of (@) 364 (b) 161
the end of the year 1s - 471 459
®) p+qg-pg © 30 @ 55
) @ p+ta-2pg 15. From eighty cards numbered 1 to 80, two cards are selected
7. ce 15 thrown thrice. The probability of throwing

1 25
@ 35 ® 77

E d) N f th
(© 216 (d) one of these

6 www.jkchrome.com
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randomly. The probability that both the cards have the
numbers divisible by 4 is given by

21 19
@ 376 ® 376
(c) ! (d) None of these

4
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16.

17.

18.

19.

20.

21.

22,

23.

The probability of getting sum more than 7 when a pair of
dice are thrown is

7 5
@ 3¢ ®) =
(©) ! (d) None of these

12
Two dice are thrown simultaneously then the probability of
obtaining a total score of 5 is

1 1
@ 13 (G

1
© 3
The probability that the two digit number formed by digits
1,2,3,4,5 is divisible by 4 is

(d) None of these

1 1
a) — b _
(a) 30 (b) 20
1
(©)] 3 (d) None of these
Probability of throwing 16 in one throw with three dice is
1 1
— b) —
@ 36 ®) 18
1 1
— H =
© = @ 3

Of a total of 600 bolts, 20% are too large and 10% are too

suitable is

o )
o 3

The probability that in the toss of
sum 7 or 11 is

7
(b) (10]

we obtain the

1 10
(a) 5

2
© 3 108
A card is random from a pack of 100 cards
numbe; he probability of drawing a number
which 1

1

@ 7 ®) o0

9 90
© 7 @ o0
The alphabets of word ALLAHABAD are arranged at

random. The probability that in the words so formed, all
identical alphabets are found together, is

7 www.jkchrome.com
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oS

small. The remainder are considered to be suitable. If a bolt
is selected at random, the probability that it will b&

(a) 1/63 (b) 16/17

(c) 5!/9! (d) None of these

The probability that Krishna will be alive 10 years hence, is

7

s and that Hari will be alive is T . What is the probability

that both Krishna and Hari will be dead 10 years hence ?
21 o 2

@ 150 ®) 150
4 o 55

© 150 @ 150

The probability that in the random arrangement of the letters
of the word “‘UNIVERSITY’, the two I’s does not come
together is

4
(@) ] b 1/

(©) 1/10 (d)
Among 15 players, 8 are bats
the probability that a te

5 bowlers:

8 7 28
(@) C65 x 'Cs =
Ci 4
15
(o) (d) None of these

ber is formed by the digits 1, 2, 3, 4 with
. The probability that the number is odd is

1

(d) None of these

X speaks truth in 60% and Y in 50% of the cases. The
probability that they contradict each other narrating the same
incident is

1 1
(@) 1 (b) 3
1 2
(© 3 (d) 3

An integer is chosen at random from the numbers 1, 2, .....,
25. The probability that the chosen number is divisible by
3or4,is

2 11
(@) o5 () 25
12 14
(© o5 (d) 75

The probability that a leap year will have 53 Friday or
53 Saturday, is

2

@ (b)

<3| w

7
4
7

<=

© (d)

www.jkchrome.com



31.

32.

33.

34.

35.

36.

37.

38.

An experiment yields 3 mutually exclusive and exhaustive
events 4, B, C. If P (4) = 2P (B) = 3P (C), then P (4) is
equal to

1 2

(@) 1 (b) 11
3 6
© T @ 4 40.

IfP (4w B)=0.8and P(4 N B)=0.3, then P(4") + P(B')
equals to

(a) 03 (b) 0.5
(c) 0.7 d) 09 41.
Five coins whose faces are marked 2, 3 are thrown. What is
the probability of obtainining a total of 12 ?
1 3
a) — b =
(a) T (b) T
5 7 42.
© 16 @ 76

An aircraft has three engines 4, B and C. The aircraft crashes
if all the three engines fail. The probabilities of failure are
0.03, 0.02 and 0.05 for engines A, B and C respectively.
What is the probability that the aircraft will not crash?

(a) 0.00003 (b) 0.90

(c) 0.99997 (d) 0.90307

The probability that a student passes in mathematics is 4/9
and that he passes in physics is 2/5. Assuming that passing in
mathematics and physics are independent of each other, what
is the probability that he passes in mathematics but fails in
physics?

@ - ® o

26 19 &
c) — d —
© 45 @ 45
From a pack of 52 cards, two cards are drawn, t
replaced before the second is drawn. What ist rob

43.

that the first is a diamond and the

on
1
@ - (b) 2
4 45.
© = E
Ina lottery, 16 tickets ar d 4 prizesare awarded. If
aperson buys 4 ticketsgwha obability of his winning
a prize?
175
@ 16t 256
1 d 81
©) d @ 356
Each d B tosses two coins. What is the probability
that they get equal number of heads? 46

3 5
(@) 16 (b) 6
4 5
(©) 16 (d) 16

8 www.jkchrome.com www.jkchrome.com

The chance of winning the race of the horse 4 is 1/5 and
that of horse B is 1/6. What is the probability that the race
will be won by 4 or B ?

(a) 1/30 (b) 173

(c) 11/30 (d 1/15

What is the probability of two persons being born on the
same day (ignoring date)?

(a) 1/49 (b) 1/365

() 1/7 (d 2/7

The probabilities of two events 4 and B are given as

P (A4)=0.8 and P (B) =0.7. What is the minimum value of

P(ANB)?
@ 0 (b) 0.
() 05 d 1

In tossing three coins at a tim
getting at most one head?

probability of

3
@ 3 o 3
1 1
© 35 @ 3
Two balls ar ted from a box containing 2 blue and 7
red balls: a probability that at least one ball is
blu
2 7
) ®) 5
7
12 @ 12
The probability of guessing a correct answer is % If the
probability of not guessing the correct answer is %, then
what is x equal to?
(@ 2 (b) 3
(c) 4 (d) 6

A man and his wife appear for an interview for two posts.

1
— and that of

The probability of the husband's selection is 7

1
the wife’s selection is 5 The probability that only one of

them will be selected is

6
(@) = () 35
6 2
(© 35 (d) 7

The probability that a person will hit a target in shooting
practice is 0.3. If he shoots 10 times, the probability that he
hits the target is
@@ 1

() (0.7)10

(b) 1-(0.7)10
(d (0310

www.jkchrome.com



47.

48.

49.

50.

51.

52.

53.

54.

Suppose six coins are tossed simultaneously. Then the
probability of getting at least one tail is

71 53
(a) ey (b) 5
63 1
© & @ 5

In a single throw with four dice, the probability of throwing
seven is

8
(@) o () o

16 20
(c) o (d 3

Six dice are thrown. The probability that different number
will turn up is

129 1

@ 1296 ®) 5
5 5

(© 4 (d) 4

If two dice are tossed, find the probability of throwing a
total of ten or more.

(@) (b)

6
1

© 5 @

From a pack of 52 cards two are drawn with replacement.
The probability, that the first is a diamond and the second is
aking, is

(@) 1/26 (b)
() 1/52 (d) None of these

W W=

17/2704

but less than 9 is

46 2
@ 51 ®
I ;
© a7 (@ 4557

If 4 and B are two independent event h'that P(4) = %

is N trug

P(4/B)=

and P(B)= %, then whi

(@ P4UB)= 3

| =

(d P(ANB/AUB)=0

1
The pr that a man will live 10 more years is 1 and
. e 1

the probability that his wife will live 10 more years is 3
Then the probability that neither will be alive in 10 years is
@ > b L
D7 ® 5

1 d 11
© 3 @ 1
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59.

Two cards are selected at random from a deck of 52 playi K
cards. The probability that both the cards are gre an

60.

www.jkchrome.com

A and B play a game where each is asked to select a number
from 1 to 25. If the two numbers match, both of them win a
prize. The probbility that they will not win a prize in a single
trial is

1 24
— b) ==
(a) s (b) s
2
(c) > (d) None of these

The probability of happening an event A in one trial is 0.4.
The probability that the event A happens at least once in
three independent trials is —

(a) 0.936 (b) 0.216
(c) 0.904 (d) 0.78
Find the probability of drawing a jack o ace from a
pack of playing cards.

1
@ 3 (b a

1
© 3 O
When two dice are thrown; bability that the difference
of the numbers on the dice is 2 or 3 is

7 b 2
@ T3 ® 7

1

© @ 3

bability that the missing cards are of distinct colours

169 w5
425 ® 729
162 P )
© 759 @ 55

Four persons are selected at random out of 3 men, 2 women
and 4 children. The probability that there exactly 2 children
in the selection is

11 9
(@) Il (b) 1
10

© =7 (d) None of these
It is given that the events 4 and B are such that

1 1 2
P(4) = Z’P(A | B) = 5 and P(B| 4) = 3- Then P(B) is

@ (b)

Wi N~
= W=

© (d)

A coin is tossed and a dice is rolled. The probability that the
coin shows the head and the dice shows 6 is

1 1
@ - ® &
1 1
© 5 @ o
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Level-1

I

If P(4) = 0.8, P(B) = 0.9, P(AB) = p, which one of the 8.
following is correct?
(@ 072<p<038 (b) 0.7<p <038
(¢) 0.72<p<0.8 (d 07<p<038
A, B, C are three mutually exclusive event associated with
a random experiment. Find P(A4) if it is given that
P(B)=13/2 P(4) and P(C) = 1/2 P(B).

4 o 2
@ T3 (b) 3

12 o L
© 13 @ 13

. 2
The probability that 4 can solve a problem is 3 and Bcan 9,
3

solve it is 1 If both attempt the problem, what is the
probability that the problem gets solved?

11 b 7
@ 3 O

10.

© = @ -
? 1 12

A dice is thrown 6 times. If ‘getting an odd number’ is a
‘success’, the probability of 5 successes is

@ ®) = \
© 2 @ 2

A bag contains 5 white and 3

C 11s; are
successively drawn out and not replac ’s the chance
of getting different colours alternainel

1
5@

(2) (

N —

12.
1 1
© )
A bag conta; d 7 black balls and a man draws

e odds against these being all black is
(b)y 92:7
(d 99:92
fthe word SOCIETY are placed at random in a
row. The probability that the three vowels come together is

@ (b)

|~

6

(©) (d)

7

10 www.jkchrome.com www.jkchrome.com

Course materials are sent to students by a distance education
institution. The probability that they will send a wrong

programme’s study material is % . There is a probability of

% that the package is damaged in transit, and there is a

1
probability of 3 that there is a short shipment. What is the

probability that the complete material for the course arrives
without any damage in transit ?

@ ® =
© = (

A coin is tossed 5 times. robability that head

appears an odd number @Of time

2 1
@ 3 3

L 4

1 4

- dH =
© 5 @ -
Tw ed. The probability that the total score is a

5
s ® 5
© 3 @ 5

The probability that the sum of the square of the two
numbers, which show up when two fair dice are thrown, is
even is

(@) (b)

7

_N| v QW

(©)

There are 5 pairs of shoes in a cupboard from which 4 shoes
are picked at random. The probability that there is at least
one pair is

(d) None of these

8 b L
@ 5 ® 7
13 12
© 5 @ 5

The fair dice are thrown. The probability that the number
appear are not all distinct is

(@ (b)

AN — O |wn
SN RV IN-R W N

© (d)
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14.

15.

16.

17.

18.

19.

20.

21.

Two dice are thrown simultaneously. What is the probability — 22.
of obtaining a multiple of 2 on one of them and a multiple

of 3 on the other

S A
@ 35 ® 3

1 1 23.
(©) 5 (d 3

Two dice are thrown at a time, find the probability that the
sums of the numbers on the upper faces of the dice are equal

to 7.
1 1
(a) 3 (b) 1
1 1
(©) 3 (d 5

One card is drawn from a well-shuffled pack of 52 cards. 24.

What is the probability, that it is not the ace of hearts ?

El} b L
@ ®) 3
T oL
© 1 @
A dice is thrown twice. The probability of getting 4, 5 or 6
in the first throw and 1, 2, 3 or 4 in the second throw is
@) 13 (b) 2/3 25.
() 12 (d 14

Ram and Shyam appear for an interview for two vacancies
in an organisation for the same post. The probabilities of
their selection are 1/6 and 2/5 respectively. What is the
probability that none of them will be selected?
(a) 5/6 (b)y 1/5

() 12 (d) 3/5

A class consists of 80 students, 25 of them are girls and.55 6.
are boys. If 10 of them are rich and the remaining pogt a

also 20 of them are intelligent t the p i

selecting an intelligent rich girl i§

y of

27.
@ T3 ®) 18
(c) 3L Ndfie ofthese
If the probability of examination is 0.2 and

that for B is 0.3, the
is:

(a) 0.5 (b) 0.44 28.
() 0 (d) 0.25
The pr of choosing at random a number that is
divis 6 or 8 from among 1 to 90 is equal to
1 o L
@ ®) 35
i} L, B
© 3o @ 5
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In single cast with two dice the odds against drawing 7 is

@ 5 (b)

AN|— »n|—

(c) 6 (d)
From a group of 7 men and 4 women a committee of 6
persons is formed. What is the probability that the committee
will consist of exactly 2 women?

5 ]
@ 17 ® 7

4 2
(0 -7 (d)

11 11
Two numbers a and b are chosen at
first 30 natural numbers. The
divisible by 3 is:

37

@ o ) o7
17
() 2 © (d) None of these
An arti d by a company consists of two parts

rocess of manuifacture of the part X, 9 out

(b) 0.6565
(d) None of these

If P(4)=3/7, P(B)=1/2 and P(A'"B')=1/14, then are

A and B are mutually exclusive events?

(a) No (b) Yes

(c) Either yes or no (d) Cannot be determined

One bag contains 4 white balls and 2 black balls. Another
bag contains 3 white balls and 5 black balls. If one ball is
drawn from each bag, determine the probability that one
ball is white and another is black.

(a) 6/24 (b) 5724
(c) 724 (d) 13/24
2
The probability that 4 can solve a problem is 3 and B can

3
solve it is 1 If both attempt the problem, what is the
probability that the problem gets solved?

n b L
() T (b) 2

5 9
©) T (d I
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29.

30.

31.

32.

33.

34.

3s.

36.

Atul can hit a target 3 times in 6 shots, Bhola can hit the
target 2 times in 6 shots and Chandra can hit the 4 times in
4 shots. What is the probability that at least 2 shots (out of
1 shot taken by each one of them) hit the target ?

@ = (b)

1

© 3 (d)

Suppose six coins are tossed simultaneously. Then the
probability of getting at least one tail is :

@ - (®)

|l wl

38.

2
54
63 1

5 dH —
© 64 @ 12

Seven digits from the numbers 1, 2, 3,4, 5,6, 7, 8, 9 are
written in a random order. The probability that this seven
digit number is divisible by 9 is

7

2
(@) 9 (b) 36

1 7
© 3 @

. A bag contai

Eleven books, consisting of five Engineering books, four
Mathematics books and two Physics books, are arranged in
a shelf at random. What is the probability that the books of
each kind are all together?

5
(@) 1155 (b) 1155
3 1
(© 1155 (d) 1155

12 persons are seated around a round table. What is the
probability that two particular persons sit together?

2

@ ®)
3

© @

Two small squares on a chess boa
Find the probability that they hia

1

(@) 0
2 3
© 13 14

alls and 5 yellow balls. If two balls

A committee of 5 Students is to be chosen from 6 boys and dom, what is the probability that none is
4 girls. Find the probability that the committee contains [SBI PO-2013]
exactly 2 girls. 5
(@) 10/21 (b) 11/21 b -
(c) 12/21 (d) 13/21
4 gentlemen and 4 ladies take seats at random round a table. d —
The probability that they are sitting alternately is 33
(a) 4/35 (b) 1/70 7
(c) 2/35 (d) 1735 (e) %
Two ca.rfis are drgwn one by one from a pack of carSqThe 41. A die is thrown twice. What is the probability of getting a
probability of getting first card an ace and seco oloured sum 7 from both the throws? [SBI PO-2013]
one is (before drawing second card, first card(is not placed 5
again in the pack) : = —
(@) 1/26 (b) 95/5
(c) 57221 d 4 1 d 1
Seven people seat themselves indiscriminately at round table. © 9 (@ 6
The probability that two distin 'shed@rs will be next to
. 5
each other is () ==
36
(a) l l DIRECTIONS (Qs. 42-46) : Study the given information
3 2 carefully to answer the questions that follow.
1 2 An urn contains 4 green, 5 blue, 2 red and 3 yellow
© - (d)
3 marbles.
Let,0 < 1,0<P(B)<1and 42. Iffour marbles are drawn at random, what is the probability
? _PO-
P4 P(A)+ P(B)— P(A)P(B). then : that two are blue and two are red? [IBPS-PO-2011]
10 9
a) P(B/A)=P(B)-P(4 — —
@) P(B/A4)=P(B)-P(4) @ Too1 ® 1
(b) P(A'UB"Y=P(A")+P(B" 17 )
—_ d -
(©) P(ANB)= P(4)P(B") © 361 @ 3
(d) None of these (¢) None of these

12 www.jkchrome.com www.jkchrome.com
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43.

44.

Ifeight marbles are drawn at random, what is the probability
that there are equal number of marbles of each colour ?

[IBPS-PO-2011]

361

(@) Fl (b) 8
60 o L
© Too1 @ 1

(e) None of these
Iftwo marbles are drawn at random, what is the probability
that both are red or at least one is red ? [/BPS-PO-2011]

26 1
(@ o1 (b) El

199 133
(©) EY (d) Tol

(e) None of these

3
>

13 www.jkchrome.com

45.

46.

www.jkchrome.com

Ifthree marbles are drawn at random, what is the probability

that at least one is yellow ? [/BPS-PO-2011]
(a) L (b) i

3 364
© o @ =

364 11

(e) None of these
Ifthree marbles are drawn at random, what is the probability

that none is green ? [/BPS-PO-2011]
2 253

@ = b) —og

(c) 0 (d) u
21 91

(e) None of these

www.jkchrome.com



Hints & Solutions i

1.

(@)

(@)

()

(©

(®)

@
@

14 www.jkchrome.com

When two are thrown then there are 6 x 6 exhaustive
cases .. n=36. Let 4 denote the event “total score of
7” when 2 dice are thrown then 4 = [(1. 6). (2. 5).
(3 4)’ (4- 3)" (5' 2)’ (6 1)]

Thus there are 6 favourable cases.

m
s.m=6 Bydefinition P(4)= o

6 1
L P(A)=—=—.
) 36 6
-+ No of ways of drawing 2 white balls from 5 white
balls= >, .
Also, No of ways of drawing 2 other from remaining 7
balls= 'c,
Total number of balls = 12
5 7
Hence, required probability = Gx G = 14
12 C 33
4

Total no. of outcomes when two dice are thrown = »n
(S) = 36 and the possible cases for the event that the
sum of numbers on two dice is a prime number, are
(1,1).(1,2).(1.4).(1.6).(2.1).(2.3).(2.5).(3.2). 3.4),
(4.1).(4,3).(5.1),(5.6).(6,1),(6.5)

Number of outcomes favouring the event =

. .. n(d4) 15 5
Required probability = —— 2 =" - —_
quired p ty n(S) 36 120
L 2

1 - 2
P4)==, P4 ==
(4) 3 ) 3
P (bird killed) = 1 — P,(none shots hit)
2.2 2 19 2
:]_—— —X—:—.
3 3 3

ndent events
independent events

[ P(4)=1-P(4). P(B") =1-P(B)]

Doublets occur when the numbers thrown are (1, 1),
(2.2). v , (6, 6). Therefore the probability of a

6 1
doublet occurring in single throw = — = pE

36

g

(©)
()

©

()

(@)

@

@

-5

()

www.jkchrome.com

o (4] =3 (3)s(2)

The probability of a doublet not occurring at all in three

b (3) 128
throws = 6] =216

ired probability = »_21
Require proallty—l—216 216"

Required probability = 1/6.

Total probable ways = 8
Favourable number of ways =

Hence required probabilit)

Any of the six numb
upper face. .. n=

Number of odd nu
are1.3.5
Som=3
.. Ther

d Probability

rourable cases m 3

1
er of all cases n 6 2

that appear are 3, 4, 5, 6)

.. The required probability= P = > 6 3

§=(1.2,3.4,5.6) ..n(S)=6
Let A4 be the event that the die shows a multiple of 2.

A=1{2,4,6} nd)=3
(4 3 g
PA=0(s) "6~ 2

India win atleast three matches
e (3" aly oy - (W
32 2 N2 2 (16)
3
2

Required probability

_ 459
512
Total no. of numbers divisible by 4 between 1 to 80

80=4+m-1)4
80=4n
= n=20

Required probabili _G_ 19
equired probability 8°C2 316

www.jkchrome.com



16. (b) Heren (S)=6%=36 22. (a) n(S)=100

Let £ be the event “getting sum more than 7” i.e. sum E = square numbers from 1 to 100.
of pair of dice =8, 9, 10, 11, 12 =1,4,9,16, 25, 36, 49, 64, 81, 100
n(E)=10
(2,6), (3,5), (44, (53), (6,2), ®
66 @ A (63) » Required probability = 78 _ 10 _ 1
YT @), 59, (6.4, n(S) 100 10
(5,6), (6,5), (6, 6) 23. (a) (AAAA), (LL), HBD
w n(B)=15 po St _5!x41x2! 24x2 1
. Requiredprob:n(E)zgzi ot 9!  9x8x7x6 63
B n(s) 36 12 412!

24. (b) The probability that Krishna will b¢"a 10 years

17. (¢) Number of sample points on throwing two dice

7
=6x6=36 hence, is s
Thep os51ble' (?utcomes ar.e (.1’ 4. (2,3), 3.2), (4, 1.) So, probability that Kris dead 10 years
The probability of obtaining a total score of 5 is hence, the
41 7 8
6x6 9 BT
18. (c) Given digitsare1,2,3,4,5 Also, probability th iwill be alive 10 years hence
Total no. of 2 digits numbers formed = (5)> =25 s A *
Favourable cases are 12, 24, 32, 44, 52 10
No. of favourable cases = 5 ability that Hari will be dead 10 years
5 1 T3
Required Probability = —=— 10 10
25 5 robability that both Krishna and Hari will be

(5,6,5). (a) Total no. of arrangements of the letters of the word

No. of favourable cases = 6 101
UNIVERSITY is 7

19. (a) Total no. of cases = 63 =216
16 can appear on three dice in following ways 8 3 24
(6, 6, 4), (6, 5, 5), (6, 4, 6), (4, 6, 6), (5, 5, 6& T157 10 150
5.

Hence, the required probability = S
' a P Y 63 No. of arrangements when both I's are together = 9!

20. (b) Total number of bolts = 600 So. the no. of ways in which 2 I’s do not together

Number of too large bolts » _ 1ot 91
20x 600 2!
BT 120 . Required probability
Number of too smal 10‘%0 0 =60 10! 91
Number of suit 0— 120 — 60 =420 _ 2 _10!-912!
10! 10!
420 7 Y

600 10 26. (a) Total no. of players = 15

Total no. of batsmen = 8
Total no. of bowlers = 7

(2,5), (3,4), (4,3), (5,2), (6,1)} Total no. of players in the team = 11
nt of getting sum 11
={(6,5), (5,6)}

Total no. of favourable cases=6 +2 =8

21. (o)

No. of ways to choose a team = 15 C,

No. of way to choose 6 batsmen and 5 bowler

Now required probability =8 Cg 7C5
8 7
Total f: bl . . Cex'C
_ - ora favourable cases 2 = 2 ~. Required Probability = —1(; :
Total outcomes 36 9 Cyy
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27. (d) Total number of numbers = 4! =24
For odd nos. 1 or 3 has to be at unit's place
If 1 is at unit place, then total number of numbers
=31=6
And if 3 is at units place, then total number of numbers
=31=6
*. Total number of odd number =6 + 6 =12

12
24 2

Required Probability = P(X).P(Y)+ P(X).P(Y)

34. (o)

*. Required probability =

28. (0

60 50 40 50 1
1007100 100 100 2
PBU4)=P()+P(d)-P(BN4)
8,6 2 12

T 2525 25 25

In a leap year there are 366 days in which 52 weeks
and two days. The combination of 2 days may be :
Sun-Mon, Mon-Tue, Tue-Wed, Wed-Thu, Thu-Fri,
Fri-Sat, Sat-Sun.

3s.

29. (c)

30. (b)

SRR )

P (53 Fri)= %; P (53 Sat)

1
and P (53 Friand 53 Sat) =7

P (53 Fri or Sat) = P (53 Fri) + P (53 Sat)
— P (53 Fri and Sat)

&
W

38. (b)

2.2 1 3
+ p—
77 17
Clearly, P(AwWBU(C)=1
= PA+PB)+PCO)=1

(c)

31, (d)

— P(4) + —P(A) + —P A) =

11

= P =1

32. (d)

P(A)+P(B)-0.2
+P(B")=0.9.
e the event of total of 12.
E=(2,2,2,3,3),(2,2,3,3,2),(2,3,3,2,2),

33. (o)
(3’ 39 2’ 2’ 2)7 (37 27 35 2’ 2)’ (37 27 2) 37 2)’
(3,2,2,2,3),(2,3,2,3,2),(2,3,2,2, 3),

(2,2,3,2,3)
n(E)=10

Sample sapce contain total possibility = 25 = 32

16 www.jkchrome.com www.jkchrome.com

Hence, n(s) =32

mE) 105

n(S) 32 16

Since, probabilities of failure for engines 4, B and C
P(4), P(B) and P(C) are 0.03, 0.02 and 0.05
respectively.

The aircraft will crash only when all the three engine
fail. So, probability that it crashes = P(4). P(B). P(C)
=0.03 x 0.02 x 0.05 =0.00003

Hence, the probability that the aircraft will not crash,
=1-0.00003 =0.99997

So, P(E) =

16 tickets are sold and 4 prizes are awarded. A person

4 1
buys 4 tickets, then required probability = 6 4
Lo 11
If both get one head then it is 1 X 1
. Lo 11
and if both get two heads then it is 3 X 5
. 1 1 1
Prob (getting same number of heads) = —X—+—Xx—
4 4 2 2
1 1 5
=t —=—
16 4 16

Let P (A) be the probability that the race will be won
by 4 and P(B) be the probability that the race will be
won by B.

LPW=1  ad PGB

.". Probability that the race will be won by

1 11
AorB=PA)+P(B)= g+g=§
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R
365 365 365
41. (¢) AsweknowP (4 UB)<1
. P(A)+P(B)-PANB)X1

= 08+0.7-P(ANnB)<I1

= PANB=15-1

= PANB)=0.5

Hence, the minimum value of P(4N B) is 0.5.

40. (b) Required probability =

.. Probability that only one of them is selected

4 6 10 2
T35 35 35 7
46. (b) The probability that the person hits the target = 0.3
.. The probability that he does not hit the target in a
trial= 1-0.3=0.7
.. The probability that he does not hit the target in any
of the ten trials = (0.7)!°

42. (c) Possible samples are as follows <. Probability that he hits the target
{HHH, HTH, HHT, THH, TTH, THT, HTT, TTT} = Probability that at least one of the trials succeceds
Let A be the event of getting one head. =1-(0.7)!°.
Let B be the event of getting no head. 47. (c¢) Ifsix coins are tossed, then the total outcomes
Favourable outcome for =(2)%= 64
A= {TTH’ THT, HTT} Now, probability of getting ne.tai
Favourable outcome for
B {TTT} Probability of getting at 1
Total no. of outcomes = 8 =1- 61_4 = %
P( A) _ %’ P( B) _ é 48. (d) Total of seven can be‘ obtained in the following ways
*. Required probability = Probability of getting one — =4 ways
head + Probability of getting no head
31 4 1 ur objects, three repeated]
—P(A)+P(B)—8 R 8 2 o
43. (a) No. of blue balls = 2 = 12 ways
No. of red balls = 7 A
Total no. of balls =9 1,22, 2in 7 =4 ways
Required probability K 3
= P (one ball is blue) +P (both ball is blue) Hence, required probability = 4+ 13 +4_ 2_:’
2.7 21 _l6 2 . 6 6 4
x4+ Ix— — [-- Exhaustive no. of cases =6 X 6 x 6 X 6 = 6%]
978 98 72 1209 Q The number of ways of getting the different number
% X 1,2, ..., 6insix dice=6 .
44. (c) Given probability of guessin T Total number of ways = 65
]
» 2 Hence, required probability = %
and probability of not ing tl$c0 ct answer = 3 6
A know =1><2><3><4><5><6=i
P S((\)Ziurzzce oflan + P (non-occurence of an 6° 324 .
event) = 1 50. (a) Here the number of favourable cases, consists of
throwing 10,11 or 12 with the two dice. The number
x+8 1= y_12-8-4 of ways in which a sum of 10 can be thrown are (4,6),
12 (5,9), (6,4) i.e. 3 ways. The number of ways in which
45. (d) that only husband is selected atotal of 11 can be thrown are (5, 6), (6,5)i.e. 2 ways.

I 1) 1 4 _4
= PEDPOT) =515 )75 735

Probability that only wife is selected

- 1)(1) 6.1 6
- P(H)P(W)_[1—7](5]_7><g_E

17 www.jkchrome.com
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The number of ways in which a total of 12 can be
thrown in (6, 6) i.e. 1 way.
m = number of favourable cases=3+2+1=6
n = Total number of cases = 6 X 6 =36
6

.. Probability = p » 36

N —
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51.

52.

53.

54.

5S.

56.

57.

58.

59.

60.

©

(@)

(b)

©

(b)

()

)

(C))

(@)

(c)

Required probability

. . 13 4 1 61.
= P (Diamond) . P (King) = R
The cards are of four colours and the number of cards
of given description is 24.
o 24 23 46
The probability = 5251 21

62. (c)

Since 4 and B are independent
. P(ANnB)=P(A).P(B)
and P(A/B)=P(A)

Thus, P(4/B)= %

Hence, option (b) is not true.

The probability that a man will not live 10 more years
= 3/4 and the probability that his wife will not live 10
more years = 2/3. Then the probability that neither will
be alive in 10 years = 3/4 x 2/3 =1/2

Total number of possibilities = 25 x 25

Favourable cases for their winning =25

25 1

.. P (they win a prize) = 25x25 = 2

1
. P (they will not win a prize) =1 25

Here P (A4)=0.4 and P(4)=0.6

Probability that A does not happen at all = (0.6)*
Thus required probability = 1 — (0.6)* = 0.784

a
As there are four jacks and four aces, the numaber o @
favourable cases = 8 3. (@)
.. The required probability P = 52f 13
The favourable cases are (148), (254 ,6) and

(1, 4), (2, 5), (3, 6) and théis reversed cases like
3, 1)......
cases = 7
14
pP= % = Jq
The first card ¢ of the 4 colours, the second
can be one ee and the third can be one of the

robability is therefore

13 169

— X2X — =—,
50 425

umber of ways in which 4 persons can be

selected out of 3 +2 + 4 =9 persons = 7C, = 126 4.

Number of ways in which a selection of 4 contains

exactly 2 children =4C, x °C, = 60

60 _10

126 21

(b)

.. reqd. prob. =
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(b) P(4)=1/4, P(4/B) =%, P(B/A)=2/3

By conditional probability,
P(4 n B)= P(A) P(B/A)= P(B)P(A/B)
2

| | |
X Z P(B)x— = P(B)=—
= 3= PBxy = B =3

Probability of getting a head on tossing a coin (P)) =

— I\th—‘

Probability of getting a six on rolling a dice (P,) = x

These two events are independent.
So the probability that the coin sh
dice shows 6 is given by

e he nd the

P(A)<P(B)
P(ANB)< P(A)
p<0.8

—
Hence, 0.7 <p <0.8
P(A)+P(B)+P(C)=1—->2PB)3+PB)+PB)2=1
— 13P(B)/6 =1 — P(B) = 6/13. Hence, P(4) =4/13
The probability that 4 cannot solve the problem

_p 221
3 3
The probability that B cannot solve the problem
NI
4 4
The probability that both 4 and B cannot solve the
problem = lxl = 1
3 12
.. The probability that at least one of 4 and B can solve

the problem = 1_i - E
12 12

11
.. The probability that the problem is solved = I

Let A be the event of getting an odd number.

Here, n (S) =6 and
n(4)=3

Probability of getting an odd number = %

o | w
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)

(b)

(b)

Hence, probability of not getting an odd number 9. (o)

T

2 2
Required probability of 5 successes

5
=6C5)( l Xl:i
2 2 32

Total number of balls = 8. Let the first drawn ball is
4 2 1

E X—X—X—=
8 7 6 5 14°
But here we had started with a white ball. When we

start with a black ball, the required probability

white, so required probability =

10. (b)

Since these two cases are mutually exclusive.

11 2 1
- = =

14 14 14 7°

There are 7+ 5 = 12 balls in the bag and the number of
ways in which 4 balls can be drawn is 12C , and the
number of ways of drawing 4 black balls (out of seven)
is’c,.
Hence, P (4 black balls)

Total probability =

1. (@)

_ Gy 7654 1234 7
2¢, 1234 1211109 99

Thus the odds against the event ‘all black balls’ are

(1—l) :l (e, %l

99" 99 99 99
The word ‘SOCIETY” contains seven distinct 1 S
and they can be arranged at random in a

ways, i.e., in 7! = 5040 ways. 3.

or92:7.

(b)

Let us now consider those arrangement: hichiall
the three vowels come together. So in thisgase wehave
to arrange four letters. S,C,T: hree
vowels in a row which can b do! 51=120
ways. 14. (b)
Also, the three vowels in their pa e arranged in
3P3 i.e. 31 =6 ways.
Hence, the number emeﬁs inwhich the three
vowels come to =

the vowels come together

15. (@)

Probability (the packet is not damaged) =1 _% :%
Probability (there is no short shipment) =1 —% :%
. o 4 1 2 2 8
Required probability = —x—x=="—=—
a P 4 5 ) 4 ) 3 15 60
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Probability of occurence of head in a toss of a coin is
1/2.

Required probability = Prob [Head appears once]
+ Prob. [Head appears thrice] + Prob. [Head appears
five times]

5 5 5
ol3) (3] (3]
=Cl=| +G|=| +7C| =

1(2 2 2

-3 5 [5+10+1]—£—l
2 32 2

Total no. of outcomes when two dice are thrown = n

(S) = 36 and the possible cases for tl

sum of numbers on two dice is a pri

(1,1),(1,2),(1,4),(1,6),(2,1),( ,(3,4),
4,1),(4,3),(5,1),(5,6), (6, 1
Number of outcomes favo t=n(d)=15

oL the event are
be& are both even and

¢ pairs. (1, 3), (1, 5), (2, 4), (2, 6) etc.
e a total of 6 x 3 = 18. The required

ereare 5 pairs of shoes and 4 shoes can be picked in
9 x 8 x 7 ways. Number of ways in which 4 shoes
can be picked such that no two are alike=10 % 8 x 6 x 4.

10x8x6x4 13
T10x9x8x7 21"

Out of the 63 possible outcomes 6.5.5 outcomes will
have all distinct numbers.
6.5.4

The probability =1 — o =

The required probability = 1
4
9
Favourable cases for one are there i.e., 2, 4 and 6 and
for other are two i.e., 3, 6.

3x2 1 11
Hence required probability = 36 2- 36 = 36

[As same way happen when dice changes numbers

among themselves]

Ifadieis thrown, there are 6 equally likely and mutually
exclusive cases. Since two dice are thrown, the total
number of ways = 6 x 6 = 36. If a sum of 7 is to be
obtained from the numbers appearing on the two upper
faces, the numbers in the two dice can be (1, 6), (2, 5),
(3,4), (4,3), (5,2), (6,1), which are six in number.
*. Number of favourable cases = m =6
Total number of cases = 36

5 _
36

m 1
*. The required probability = p = - P
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16. (a) The ace of hearts can be drawn in only 1 way 24. (b)

(.. in a pack of cards there is only one ace of heart)

1
P (A4) =Probability of drawing the ace of hearts = Tk

Hence the probability of not drawing an ace of hearts

- 1 51

= P(A)=1-P(A)=1-——=—

(4) (4 25

Let P (4) and P (B) be the probability of the events of
getting 4, 5 or 6 in the first throwand 1, 2, 3 or 4 in the

second throw respectively. then

25. (o)

17. (a)

1 1
— X — ==
3

2

[}

P (4 and B)= P(4).P(B) =

w

1
18. Required probability = (l - g) X (l - g

Total 80, Girls = 25, Boys = 55
10R,70P. 201
1 1 .25 5

178780 s12
Given P(47)=02 and P(Bf)=03
Since, 4 and B are independent events
P(ANB)=P(4).P(B)
=(0.2)x(0.3)=0.06

Required prob = P(4 U B) 27.

19. (0

20. (b)

=P(4)+P(B)—P(ANB)
=02+0.3-0.06=0.44
Nos. divisible by 6 are 6, 12, 18, ...... .9
Nos. divisible by 8 are 8, 16, 24, .....
Now, total no. divisible by 6 =
and total no. divisible by 8

21. (d)

28. (a)

22. (a)

23.

@) 6C, x[(7/11) x (6/10) x(5/9) x (4/8) x(4/7) *(3/6)]

=5/11.
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Out of 30 numbers 2 numbers can be chosen in 30C2
ways. So, exhaustive number of cases = 30C2 =435
Since a? — b2 is divisible by 3 if either ¢ and b are
divisible by numbers, of cases = 10C2 + 20C2 =235

H ired probability = 25_47

ence, required probability = 13587
Required probability
=P (X not defective and Y not defective)
= P(X)P(Y)
= {1-PO}{1-P(D)}
© 100 100 10000
AQB/T) ’ /2)
Als B)E1-P(4'nB")

)+ )—x=13/14 5x=0

there is no interference between 4 and B as

AUB) = x = 0. Hence, 4 and B are mutually

xclusive.
Probability that first ball is white and second black
= (4/6) x (5/8) = 5/12
Probability that first ball is black and second white
=(2/6) x (3/8)=1/8
These are mutually exclusive events hence the required
probability

5 1 13
12 8 24
The probability that 4 cannot solve the problem
.21
3 3
The probability that B cannot solve the problem
321
4 4
The probability that both 4 and B cannot solve the
problem =l><l =L
3 4 12
.. The probability that at least one of 4 and B can solve
the problem = l—i = 11
12 12
.- . 11
.. The probability that the problem is solved = Ty

www.jkchrome.com



29. Chandra hits the target 4 times in 4 shots. Hence, he
hits the target definitely.

The required probability, therefore, is given by.

P (both Atul and Bhola hit) + P (Atul hits, Bhola does

not hit) + P (Atul does not hit, Bhola hits)

(b)

~ 11 4 2

32 3 4 3 2
IxZ4+Ix—+IxZ = —
6 6 6

_ i1 4

6 6 6 6 3 6 6 3
If six coins are tossed, then the total no. of outcomes
=(2)° =064

30. (0

Now, probability of getting no tail = 6_14

Probability of getting at least one tail

35.
31. A number is divisible by 9, if the sum of its digits is
divisibleby 9. Here 1 +2+3+4+5+6+7+8+9
= 45 is divisible by 9.

.. the two numbers to be removed should be such that
their sum is 9.

*. they can be any one of the following pairs
(1,8),(2,7),(3,6), 4,5).
Hence the number of favourable cases = 4
Total number of cases of removing two numbers = 9C2

©

36.

4 4

*. Required probability = 7 C
2

32. 5 Students can be selected from 10 in 19Cs ways. 38,

(2)
10!

10x9x8x7x6
5150

S5x4x3x2
Let A be the event that the committee inc,
2 girls and 3 boys. The two girls. ¢

4C, ways and the 3 boys can
L n(A)=2Cy,xC3=6

n(4) _ 120
n(S) 252

n(S)=17!, n(E) = (3!

5o (8)=10Cs

ex
selected 1n
ays.

39.

. P(4)=

33. ()

1 1 40.
7x6x5 15 35

getting first card an ace and B be
ing second a coloured one. Since, both

34. (0

41.
re, the probability of getting first card an ace

_4_1
5213

and probability of drawing a coloured one in second
draw

P(4)
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(C))

(@

P

(b)

(©

(d)

P(B/ A)= B_3
51 17

(since one card has already been drawn)
Hence, by conditional probability,

p(B/A)zw
P(4)
_ 5 _PNB)
17 1
13
= p(AmB)zixL=i
17 13 221

Seven people can seat themsel
6! ways. The number g
distinguished persons wi
(5) !, Hence, the requi

25! 1
6! 3

Given P
Compar

B) 4P(4) P(B) = P(4 U B)

P(A A B)=P(4 U B)
A B) = P(4).P(B)
and B independent events.
Ix 41x 21x31) 24x2x6
11! T 11x10x9x8x7x6

=1/1155.

_ Total no. of ways in which two people sit together

Total no. of ways
= (10! x 21)/11!
The common side could be horizontal or vertical.
Accordingly, the number of ways the event can occur
is.
n(E)y=8x7+8x7=112
n(S)="9%c,
2x8xTx2 1

64 x 63 18

Required probability =
Total balls =12
Blue balls =7

None of two balls are yellow i.e., both balls are blue.

7 6 17
P (both blue balls) = E Xﬁ = Z

Total possible outcomes when A die is thrown twice
=36

Outcome for getting a sum 7 from both throwns
=6{(2,6),(2,5),(3,4),(4,3),(5,2), (6, 1)}

6 1
PE= 3676
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42. (a) According to question, 44. (e) According to question,

| . | 14 14! 14x13
TP L ¢ { S '] n(S)="4c, = ===
(14—4)141 1014! (n=r)tr! ( )12! x
14x13x12x11 .. Probability of at least one red ball
= —1001
4x3x2x1 %G 66 _91-66 25
5 ) 51 21 14C2 91 91 91
and n(E)="Cy x °C, = x
(5-2)121 (2-2)12! 45. (b) According to question,
14! 14x13x12
L AV L T n(8) =16 = ETEREL
2x1 1x2x1 (14-3)130 3x2x1
. B n( E) 10 Required probability
Required probability =7, gy = 7 ey 165 _364-168] 1
= —14—: _—_—= —_—
43. (c¢) According to question, G 364 64
| ! 46. (e) According to question,
n(s) =My - 141 141 (e) gtoq
(14-8)18!" 68! "
n(S)=""C; = FEIrRRE L
X 4ZX
:14>6<135xljx311><2101><9=3003 o e
X4a4X .
8 e and n( =’10 ST ><2 Xl =120
and n(E)=*Cy x 3¢, x 2C, x °C, (10-3)13t - 3x2x
E) 120 30
41 51 2! 31 o _n(E) 120 _30
= x x x probability = = =
(4-2)2t" (5-2)12t " (2-2)121 (3-2)12! n(s) 364 91

4! 5! 21 3!
= X X X ——
2121 3120 012t 112!

ax3 x4 13
2x1 2x1 1 1
Required probability =

*
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