RD Sharma
Solutions
Class 12 Maths
Chapter 33
Ex 33.1



Binomial Distribution Ex 33.1 Q1

Let p denote the probability of having defective item, so
B 3

L P =
P 100 50

3
50
47
=G

[Sincep+g =1]

[

Let ¥ denote the number of defective items in a sample of 8 items. Then, the probability
of getting r defective bulks is

P X =)= TE PG
Plx =r)= B¢ [%Jr [%]8_, ---f1)

Therefare, probability of getting not more then one defective item
=p(x =0)+p[x=1)

o g-0 1 g-1
=JERL A [ e, [ 2| |22 - -
= “Cp [ED] [ED] + 70y [ED] [EDJ [Using equation {1}]

= (1.42) x(0. 94)"

The required probability is,
(1.42)x 0. 94)7
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Probability of getting head on one throw of coin = %

1
S0, ==
u] p=3
1
=1-=
4 2
q=% [Since p+q=1]

The coin is tossed 5 times, Let ¥ denote the number of getting head as 5 tosses of coins.
So probability of getting » heads in n tosses of coin is given by

p(x =r)= "C0g"
plx=r)="c, [%]r [%Jﬁ_r ---f1

Probability of getting at least 3 heads
=P (% =3)+P(x =4)+F[x =5)

B @ GGG E e
w1 =) Bl
2 ) )

1
E] [1III+5+1:|

1
6., —
32
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The required probability is = %
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Let p be the probability getting tail on a toss of a fair coin, so

1
2
1
=1-=
7 2
1 .
9= [Since p+g=1]

Let ¥ denote the number tail obtained on the toss of coin § times. So probahility of
getting r tails in » tosses of caoin is given by

plx=r)="cpq""
ST

Probability of getting tail an odd number of times
=P(x =1)+pP[x =3)+P[x =15)

el ) =l e 6 a0 ]

s 6

The required probahbility is = %
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Let p be the probability of getting a sum of 9 and it considered as success,
Sum of 3 9 on apair of dice

={(3.8).(45). (5. 4). (6.3}

4
S0, =
P 36
e
Hisdg
1
N
g =]
q=§ [Since p+g=1]

Let ¥ denote the number of success in throw of a pair of dice 6 times. So probability of
getting r success out of 7 is given by

Pifx=r)= g, plght ---{1)

Probahility of getting at least & success
=p(x =5]+P[X =6)

3] (5) 3] (5) Josing )]
(5] () 3 )
()24

40 1y
_gxa

S0,

Required probability = g6
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Let p be the probability of getting head in a throw of coin. So,

1
2
1
=1-=
9 2
1 .
q=z [Since p+q=1]

Let ¥ denote the number of heads on tossing the coin 6 times. Probability of
getting r in tossing the coin # times is given by
plx=r)="Cpq"™" ---{1)

Probability of getting at least three heads

=p(x =3)+P(x=a4)+p{x=5]+p[x =5)
=1-[P{x =0)+p(x=1)+r{x =2]]

[ S G T
o[ e -

42
64
21
BEER)

- - 21
Required probahility = ==
| P ¥ 22
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Let p denote the 4 turning up in a toss of a fair die, =0

L1
a]
1
=1-=
q &]
_ 2 Si =1
q—g [Since p+gq=1]

Let ¥ denote the variable showing the number of turning 4 up in 2 tosses of die.
Probability of getting 4, r times in » tosses of adieis given by

elx=r]="cpq"™

e =

Probability of getting 4 at least once in tow tosses of a fair die
=r{x =1)+r[x =2)
=1-F(x =0)

<" i )
ol
.

_36-Z5
36

=1-

S0,

) . 11
Reguired probahility = —
| p ¥ %

Binomial Distribution Ex 33.1 Q7



Let p denote the probability of getting head in a toss of fair coin. So

1
=3
1
=1-=
9 2
-1 Si =1
Q‘—E [Since p+q=1]

Let X denate the variable representing number of heads an 5 tosses of a fair coin.
Probability of getting r an n tosses of a fair coin, so

plx=r)="cpqg""
plx=r)="c, [%Jr [%JEH ---f1)

Probability of getting head on an even number of tosses of coin
=p(x =0)+pP[x=2)+pP[X = 4)

SIS e

5 5 5
=1.1. i +E, i + K, l
2 z 2 2
1 =1
=|=| [1+10+5]
2
=1E|>-<i
3z

1
E

Required probability = %
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Let p be the probability of hitting the target, so

1
P=3

G=1- [Since p+q = 1]

= T

=1-

o
]
4| W

Let ¥ denote the variable representing the number of times hittintg the target
out of 7 fires. Probability of hitling the target r times out of n fires is given by,
Plx =r)="Cp'q""

e =

Probability of hitting the target at least twice
=pP(x=2)+P[x =3)+P[x=4)+P[x =5)+P[(x=6)+P(x =7)
=1-[P(x =0)+P(x =1)]

- [?cu[;]“g]"i o (2] [;]""‘] [using (1)]

7290
16384
9194

16384
4547

8192
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Let the probability of one telephone number out of 15is

busy between 2 PM and 3 PM be 'p’. then

P=1/15; probability that numberis notbusy,q =1-p
&

Q = 14/16. Binomial distribution s (% + 1)

Since 6 numbers are called we find the probability for

none of the numbers are busy is P(0)

One number is busy P(1); Two numbers are busy is P(2)

Three numbers are busy is P(3); Four numbers are busy

is P(4) ; Five numbers are busy is P(5); Six numbers are
busyis P(6).

P(0) = “Co ()

P(1) = 5C: (£) (2)’

2

P2)=4c: (¥)'(2)

143

P(3) = 5Cs (£)'(2)

1 2

P() = (52) G
P(5) = Ca (33) (D)’
P(6)=Ca (32) ()

Probability that at least 3 of the numbers will be busy
P(3)+ P(4) + P(5)+ P(6) = 0.05
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p denote the probability of success
b =Probability af getting 5 or 6 in a throw of die.

o |

]
Il
w|

[Since p+q=1]

£
I
=
|
|~

£
1
Q] ma

Let X denote the number of success in six throws of a dic. Probability of getting » success
in si® throws of an unbiased dic is given by

FoR=r

Plx=r)="cpq
- (33 )

P x = 4)
=P (% =4)+p[x =5)+pP[X = 6)

[%J“[—J =
|

5 [
6.5(1 17 (2
=—\z| |5 - —+1.l 1
2 |2 2] 12 2
- Li 1 2,1
'819 ‘243°3 729

_ 60 12 1
=~ 720 T 729 T Ta0
_ 73

729

Required probability = %
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Let p denote the probability of getting head on a throw of fair coin, so

1

Pz

q=1—% [Since p+g=1]
1

3z

Let X denate the variable representing the number of getting heads on throw of 8 coins.
Probability of getting r heads in a throw of » coins is given by

plx=r)="cpqg""
NI

Probability of getting at least six heads
=P (x =6]+P[X =7)+F [X = 8)

w3 () 3G =0 6 fvans (1]
HOROE R

(E] [2B+B+1]

= ——[37)
256

Required probability = %

Binomial Distribution Ex 33.1 Q12



Let p denote the probability of getting one spade out of a deck of 52 cards, so

13
P52
1
o3
1 .

q=1—Z [Since p+q =1]
3
T3

Let ¥ denote the radom wariable of number of spades out of & cards. Probability of getting
r spades out of n cards is given by

plx=r)="Cp g™

SO =
(0

Probability of getting all five spades

=P (% =5)
(3 (3
== |2
4) \4
_ 1
1024
. . 1
Probahbility of getting & spades = ——
Y d d P 1024

(i)

Probability of getting only 3 spades

I

m|"“

s
~ =
[m]
-P~|H
R SE—
~ =
| o
R SE—

Probability of getting 3 spades = 5
51z
{iii)

Probability that none is spade
= ¢ [x = 0)

w3 3

243

1024

. . 243
Probability of getting non spade = ——
Y d d P 1024
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Let p be the probability of getting 1 white ball out of 7 red, 5§ white and 8 black balls. So

_ &
ST
1
o3
q=1—% [Since p+q=1]
_ 3
73

Let ¥ denote the random wvariable of number of selecting white ball with replacement
out of 4 balls, Probability of getting r white balls out of » ballsis given by

plx =r)="Cpq"f

SO0n =
(0

Probability of getting none white ball
=P (x =0)

‘o, [%JD [3]4_0 [UEing [1]]

5

_ Bl

2E6
. . . 21
Probability of getting none white ball = SEE

(i)
Prabability of getting all white balls
=P (x =4)

I I
o ~ I
L]
I
e
N
RS
I
o .
ENEN
RS
I
[m)

- . . 1
Probability of gett Il white balls = —
robability of getting all white balls = ———

{iii]
Probability of getting any two are white
elx =2

w3 )
4) L4

43 1 9

C 2 16 16

27

128

Probability of getting any two are white balls = %
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Let p dencte the probability of getting a ticket bearing number divisible by 10, So

10 Since there are 10,20, 30, 40,50, 60,70, 80,
" 100 90,100 which are divisible by 10 }
1
Pt
q=1—i [Since p+g=1]
10
_ 8
T

Let ¥ denote the variable representing the number of tickets bearing a number divisible
by 10 out of &5 fickets. Probahility of getting r tickets bearing a number divisible by 10
out af i tickets is given by

plx=r="Cp g

S
= (13 (9
ool [ I o _f1
’[10 10 (1
Probability of getting all the tickets bearing a number divisible by 10
1 g y5s
5 .
= Ca[ﬁ] [ﬁ] [Using {1}]
5 0
=1.[LJ [i]
10 10
(LY
1o
17
Required probability = [ﬁ]
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Let p denote the probability of getting a ball marked with 0. So

b= 1_1I:| [Sir'u:e balls are marked with 0,1,2,3, 4,5,6, 7, 8, 9]
q=1—i [Since p+g=1]
10
g-= a
10

Let ¥ denote the variable presenting the number of balls marked with 0 out of four balls
drawn. Probability of drawing r balls out of n balls that are marked 0 is given by

o =

Probahility of getting none balls marked with O
=pF(x =0

u] 4-0
_ il YaEe
TP Ml b L
10) |10

4
Probahility of getting none balls marked with 0 = [19—0]
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Let p denote the probability of getting one defective item out of hundred. So
p=5% [Since 5% are defective items]

N
100

1
p=—

20
1 .
=1- — 5 =1
i T [Sincep+q=1]

19
20

Let ¥ denote the random wariable representing the number of defective items out of
10 items=. Probability of getting r defective items out of n items selected is given by,

P[X=.”']= n rpran
¥ 10—
_to- (1] [12 o
) C’[EDJ [EDJ ()

Prabability of getting not mare than one defective items
=p(x =0)+p, [x =1)

= %&J” ()" o) ()
s (g5 ()
[ o) 53]

B 19
'_Dﬁ
29

The required probability = E[%J
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Let p denote the probability that one bulb produced will fuse after 150 days, so

p=0.05
5 . .

=00 [1tis given]
L

P20

q=1_% [Since p+g=1]
19

ST

Let ¥ denote the number of fuse bulb out of § bulbs. Probahility that v bulbs out of 7 will
fusein 150 days is given by
plx=r)

FoR=r

"Cp'q

o3 () X

(0

Probability that none is fuse =2 (X = 0)
(5 (%)
Cp | — —
20 20
1947
20

19y
Probability that none will fuse = [EJ

(i)
Probability that not more than 1 will fuse
=p{x =0)+pF[x=1)

=] 1 a5-1
S (12} s [ 2] (2
20 20) L2o
193%M19 5
= — _+ —_—
o0/ |zo " 2o

(23

El
Prabability not moaore than one will fuse = [g] [%]



fiii}
Probability that mare than one will fuse

=P (x=2)+P (X =3)+P (X =4 +P[x =5)
1-[P{x=0)+p(x=1]

SEEN

El
Probability that more than one will fuse = 1- [E[_] ]

20

[iv)

Probability that that at least one will fuse
=pfx=1)+p({x=2)+p[x=3)+pP[x = 4)+P[x = 5)
= l—P[X = EI]

o]
e

5
Probability that that at least one will fuse =1- [—]

20

Binomial Distribution Ex 33.1 Q18

& person can be either right-handed or left-handed.

It is given that 90% of the people are right-handed.

- p=Plright-handed ) = E

P(left-handed) = 1~ — = —
o = P(lef-handed) = 1 -2 = L
= 1010

Using binomial distribution, the probability that mare than 6 people are right-handed
is given by,

I'!'I'1| I.!.'., f "} ._In- r .| w LEb=r
2" =" g ) o)
Therefare, the probability that at most 6 people are right-handed

= 1 — P (more than & are right-handed)

1

=1-3""C (0.9) (0.1)""
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Let p dencte the probability of getting 1 red ball out of 7 green, 4 white and 5 red balls, so

)
T
q=1—i [Since p+g=1]
14
11
16

Let X denote the number of red balls drawn out of four balls. Probability of getting r red
balls out of # drawn balls is given by

P{X=r]=nhﬂran
o3 ()" o
"lis] l1s

Probability of getting one red ball
=P (x =1)

("
a0
g

11y
Fequired probability = [Z] [EJ
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X P(x)
0 7.6 _21
9 8 B
1 ExExE‘_ﬂ
9 8 36
2 1 1
P ¥ R —
2 2 8 36
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% P9

u] R 3043-0 4_3 64
Cal=| |2 == = —
7 7 7 343
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Let p be the probability of getting doublet is a throw of a pair of dice, so

6 .
p=o [Since {1,1),(2,2),{3,3).(4.4),{5.5).(6,6) are doublets ]
1
%
1 .
G=1-= [Since p+q=1]
N
6

Let ¥ denote the number of getting doublets out of 4 times. So probability distribution
iz given by

Binomial Distribution Ex 33.1 Q23

: o
” w3 (- () -2
| TR
© | el
3 o3 (8- (&) -2k
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We know that, probability of getting head in a toss of coinp = %

Probability of not getting head g = 1—%
1
93

The coin is tossed & fimes, Let X denote the number of times head occur is & tosses,
Pl =r)="Cp'a""

5
acich
=%, =] |=

2 2

Probability distribution is given by
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Let p be the probability of a getting a number greater than 4 in a toss of die, so

Ja) =% [Since, numbers greater than 4 coin adie = 5,6
bl
K]
1 .
q=1—§ [Since p+q = 1]
o2
K]

Let X denote the number of success in 2 throws of a die. Probability of getting r success
in r thrown of a die is given by

Plx=r)="Cpq""

S

Probability distribution of number of success is given by

: g
° -3
| 6
2 =6

Binomial Distribution Ex 33.1 Q26

Let » denote the number of throws required to get a head and X% denote the amount
wion flost,

He may get head on first toss or lose first and 2" toss or lose first and won second
toss probability distribution for X

Number of throws {n): 1 2 2
amount won/ost (X 1 a -z
. 1 1 1 1 1 1 1
Probability & (X} : e St s
2 2 2 4 2 2 4
So probability distribution is given by
& P(x)
0 1
"
1
- 2
1
-2 4
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Let p denote the probability of getting 3,4 or 5 in a throw of die. So
p = probability of success

3
G
po1
2
1 .
Q=1—§ [Since p+gq=1]
1
7732

Let X denote the number of success in throw of 5 dice simultaneously. Probability of
getting ¥ success out of » throws of die is given by

e =

Prabability getting at least 3 succass
=p(x =3)+pP[x=4)+pP[x =5)

R EREIERSCICH
(3] e ()6

]S[ID+5+1:|

o~

2
5]

=

2

3
1
2

Required probability = %
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Let p denote the probability of getting defective items out of 100 items, so

p=10%
1D
100
_ 1
P10
q=1—% [Sincep+q=1:|
_ 9
T

Let ¥ denote the number of defective item s drawn out of 8 items. Probahbility of
getting r defective items out of a sample of 8 items is given by

Plx=r)="Cpq"
4 &-r
N
10 10

Probability of getting 2 defective items
plx=2)

. 1 (g Y2
NER RS
10) \10

TSR ER
2 lio) (1o

_28x9°
107
| o 28x9°
Required probahbility = 07
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Let p denote the probability of drawing a heart from a dedt of 52 cards, so

p:% [+ There are 13 hearts in deck |
b1
4
~1-1L 5i -1
q= - [Since p+gq=1]
_3
T3

Let the card is drawn n times. So Binomial distribution is given by
Plx=ry="Cpq"™"

where X denote the number of spades drawn and r =0,1,2,3,..1

(i)

We have to find the smallest value of n for which 2 [X = I:I] is less than 1

1
Flx =0 -
(x=0)<2

u} r=0
1 3 1
"ol =] <=
1) L4 4

o~
| w
i —
a2

M
-

So, smallest value of n = 3

SWe must draw cards at least 3 times



(i}
Given, the probability of drawing a heart > ;

3
1-;5'{x=|:|}>E

u} r=-0
l—nCD i E }E
4) 4 4

-
1—{EJ>E
4 4
L
1_E>3
4 4
1 3y
—_ | —
4 4
1
3 1
For n =1, - —
3«3
z
3 1
h=2=2, | &=
3~
K
3 1
h=3 — —
5 ~3
4
K] 1
ho=4 — -
3 ~3
5
K] 1
n==5 — -
3 <3

So, card must be drawn & times,
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1 1

Here x=080,p=—,0=—
P 2 9 2

Let there be & desks and ¥ be the number of students studying in office.

Then we want that

Px<k)> 90
= P X »k)<.10
= Pl=k+Lk+2,..8)<.10
Clearly (X >8)=P[X =7 or X = 8)

g g

o 1 o 1

Col = + TCL =
?[2] 8[2]

= .04
and P(X=E8)=P[X=6 X¥=7orX=8)
=.15
P (¥ >6)<0.10
= If there are 6 desks then there is at least 90% chance for

every graduate assistant to get a desk.
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Binomial Distribution formulais given by
P(x)="C. p*q"* wherex =10, 1, 2, .n
Let x = Mo. of heads in a toss

We need probability of 6 or more heads
X=6,7 8

Herep =% and g =12

P(6) = Prob of getting 6 heads, 2 tails =5C; Gjb b G}

.1.1

P(7) = Prob of getting 7 heads, 1tails =8C; G] * [:}

8 0
P(8) = Prob of getting 8 heads, 0 tails =5C; G) X {EJ

The probability of getting at least 6 heads (not more
than 2 tails) is then

1 1 1 37
s I e 2
256 236 756 256
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Let p represents the probability of getting head in a toss of fair
cain, so

1
P 2
q = _1 [Since p+g=1]
2
1
9"z

Let ¥ denote the random wvariable representing the number heads in 6 tosses
of coin. Probability of getting r sixes in n tosses of a fair coin is given by,

o {X _ .") — ncrprqn-r

SOy
()

Probability of getting 3 heads
= p(x =3)

(3) (5)

ExExd {1V (1
3x2 L2) 12

_ 2o
64
. . 20 5
Probability of getting 3 heads = FyrialieTs
(il
Prob ability of getting no heads

P(x =0)
wf3) (6)
3

1

b4

Probability of getting no heads = %



(i}

Probability of getting at least one head
=p(x=1)+p(x=2)+P[x=3)+P[x =a4)+P[x=5)+P[x =6)
=1-p(x =0}

Probahbility of getting at least one head = g

Binomial Distribution Ex 33.1 Q33
Let p be the probability that a tube function for more than 500 hours, So

p=02
1
=g
1 .
q=1_E [Sincep+g=1]
il
5

Let ¥ denote the random wariable representing the number of tube that functions for
more than 500 hours out of 4 tubes. Probability of functioning r tubes out n tubes
selected for more than 500 hours is given by,

Pifxemr)m fE, plghct
¥ d—r
4 1 4
=g = — ---|1
(G g
Probahility that exactly 3 tube will function for more than 500 hours
” 1 3 4 4-3
l5) |5
3
(& 6
= =

16

625
: s 16
Required probability =
625
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Letp be the probability that component survive the shock test, So

p=2
4
q=1—% [5incep+q=1]
_1
=7

Let ¥ denote the random wariable representing the number of components that survive
shock test out of 5 components. Probability of that v components that survive shock test
out of 7 components is given by

2 {X =r)= ol - Ll
I

()
Probability that exactly 2 will survive the shock test
Px =2)

n
on
]
(4]
A,
| w
M
(]
A,
| =
M
"
(]

_54(9(1
{35
45

=17 = 0.0879

Probability that exactly 2 survive = 0.0879

(if)

Probability that at most 3 will survive
=P[x=0)+P[(X =1)+P (X =3)+P[X = 4)
=1-[P(x = 4)+P(x =5)]

SRCORSCION

[ 81 243
=1-|5 — + ==
| 1024 1024
=1_'405+243
1024
1024 - 648
- 1024
=37 _0.3672
1024
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Probability that bomb strikes a target p = 0.2
Probability that a bornb misses the target = 0.8
n==a6
let x = number of bombs that strike the target
P(x=2) = exactly 2 bombs strike the target

4 16384

=4C, () x(5) = 15x == = 0.24576

P{x=2) = at least 2 bombs strike the target

1- P(x<2)

1 - [P{x=0)+P({x=1)]]

PR B PP, | F
1- 1% (5) *(G) +°¢ () * () !

1-[0.0.262144 + 0.393216] = 1 - 0.65536
0.24464
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Let p be the probability that a mouse get contract the desease. So

D= 40%
_ 40
100
2
5
q=1—§ [Since p+gq=1]
3
Tz

Let ¥ denote the variable representing number of mice contract the disease out of & mice.
Probability the r mice get contract the disease out of n mice inoculated is given by

P [X = r] = n rprqn—r

Ll =
(9

Probability that none contract the disease = 2 (¥ = 0)

(e8]
4

5
Probability that none contract the disease = [%J

(i)
Probability that mare than 3 contract disease
Px=4)+P (X =5)

SEIEIRSHIC
()8

(4]

-
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Let p be the probability of success is experiments, @ be the probability of failure,

Given, P = 23

but hb+g=1
23+3=1
Ig=1

L—‘i‘|=

'|l‘_',|=

Wr W)=

Let ¥ denote the random wariable representing the number of success out of 6 experiments.
Probability of getting » success out of » experiments is given by

G =

Probability of getting at least 4 success
Plx=4)+p[x =5)+P[x =08)

(w6 =G
)6 ) -6)

_ 496

729
. . 495
Reqguired probability = ——
B P Y 729
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Let x = number of out of service machines

p = probability thatmachine will be out of service on the
same day

=2/100

q = probability thatmachine will be in service on the
same day

=8/100

P(x=3) = probability exactly 3 machines will be out of
service on the same day

- o
P(x=3) = 2Cs x () (<) = 1140x0.000008
=0.00912
For low probability events Poisson’ distribution is used

instead of Binomial distribution. Then,
L=np=20x0.02=0.4

.

1 B
R
!

P(x=r) =L

g et

3!

P(x=3)= = 0.6703x0.064/6 =0.0071
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Let p be the probability that a student entering a university will graduate, =o

p=04
g=1-0.4 [Since p+g =1]
=06

Let ¥ denote the random wariable representing the number of students entering a
university will graduate out of 3 students of university. Probability that r students
will graduate out of » entering the university is given by

plx=r)="Cp (@)
- %, (0.4) (0.6)" -- (1)

(i
Probability that none will graduate
p{x =0)

g {0.4)" fo.8)""
-(o6)’
- 0216

Prabability that none will graduate = 0.216

(i)
Probability that one will graduate
=P (% =1)
- ¢, (0.4)' (0.6)""
= 3x[0.4)[0.36)
=0.432

Probability that only one will graduate =0.432

i

Iiribabilit}r that all will graduate
plx =3)

3cs(n.4)* {0.6)°

- {0.4)°

=0.064

Probability that all will graduate =0.064
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Let ¥ denote the number of defective eqggs in the 10 eggs drawn.
Since the drawing is done with replacement, the trials are Bernoulli trials.
Clearly, ¥ has the binomial distribution with n=10 and p:£ L
100 14
1 g
10 10
Mow,P(at leastonedefective egg) =P(X 2 1)=1-P(x =10)

10 g 10 gl':'
=1-"Cph|— =1--——
10 1|:|1':'

Therefare, g=1-
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Let p be the probability of answering a true. So
1
r=5

[Since p+g=1]

[T =

g¢=1-

[T

Thus the probability that he answersatleast 12 questions correcfly among 20 questions is
PXz12)=P(X=12)+P{X =13+ F{X =14)+ P(X =15)+P{X =16)+

P(X =17)+P(X =18)+ P(X =19)+P(X =20)

£ w20
=| % | G M e e N T e N BN s A

B AR » ’ 8 i =
_ M+ G0+ 0+ M+ PG+ + M+ MG + G

21

Therefore, the required answer is
P+ 0+ 0 + M0+ ML+ U0+ I + 0+ M0,
30
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i "
\

¥ is the random variable whose binomial distribution is B ﬁ-:
LY o )

1
Therefare, n = 6 and p= .

e
Sg=l-p=1 i = L
.]-h'-.\”-u P‘IX — .,'._} — -.E.rq,, p..
e FIYT 1Y
I I B
.
G35 |
L2

It can be seen that P(X = x) will be maximum, if 5C will be maximum.

Then,"C, = "C, 6!
06!
]
o =0C, =2 -
1- 5!
]
“‘C,=°C, =~ 6! _1s
i 214!
]
rl{\'x: o =20
33

The walue of °C is maximum. Therefore, for x = 3, P(X = ®) is marimum.

Thus, ¥ = 3 is the most likely outcome.
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The repeated guessing of correct answers from multiple choice questions are
Bernoulli trials. Let ¥ represent the number of correct answers by guessing in the set
of 5 multiple choice questions.

. . . 1
Probability of getting a correct answer is, p=—
i |

. . o . 1
Clearly, ¥ has a binomial distribution with n = 5 and p=-
]

CP(X=x)="Cqg"'p'

P {guessing more than 4 correct answers) = P(X = 4)

uqqu4hm{xwﬂ

s
e[3J{3] ol
3 w 3

_ 2
IR

o1

243 243

I 1

243
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(b P {winning exactly once) = P{x = 1}

|f 9g
100 \ IDD J

g9 4

=50 e (_

1001100
199"
21100

(o) P {at least twice) = P(< = 23

=1-P(X <2)
=1-P(X 1)

=1-[P(X=0)+P(X=1)]
=[1-P(X=0)]-P(X=1)

99 " 1 99 V"
_|ﬁ 2 1100

V100, L0 2

-,-l

_[,Exll-- 99 ]-‘

|., 99 |’ 149
100,/ 1100,
(1497 99 ‘|
100 /1100 )
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Let the shooter fire n times,
n fires are Bernoulli trials,

In each trial, p= probahbility of hitting the targetz%

And g = probability of not hitting the target= 1—% = %

13E g 2%
Then, P{x =)= "C,g" ™ p*="C,|= 2 2np 2
|I :] X q p w 4 4 W 4|'I

Mow, given that
P (hitting the target atleast once) > 0.93

e, P(x=1)>0.93
= 1—P(x=Dj>D.99
= 1-”cui> 0.99
4N
a1
= Cp—=<0.01
4N
= i{ 001
4N
no 1
= 47 = = 100
0.01

The minimum wvalue of n to satisfy this inequality is 4
Thus, the shooter must fire 4 times.
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Let the man toss the coin » times. The » tosses are # Bernoulli trials.

1
Probability {p) of getting a head at the toss of acain is o

s

It is given that,
. 9
P {getting at least one head) » ——

Pix=1) =009
1—-Pi{x=0)=>009

1-"C, > .9
"C,. _lif < (.1
! =1
2!.'
2"' = L
0.1
2" =10 {]]

The minimum wvalue of n that satisfies the given inequality is 4.

Thus, the man should toss the coin 4 or more than 4 times,
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Let the man toss the coin » times.
Probability () of getting a head at the toss of a coin is % :

S0,

b =

P:
1 s

.g'=1—5 [Since p+q=1]
=

2

LP(X=x)="Cp—gq
Y

) &)
1Y

="C|=
\2)

It &= given that

80
etting atleastons head ) > —
P(getting 1> 300

P(x=21)>08
1-P{x=0)>08
1
1-"C,.— =038
{1} 2,. =
1
ST — el
T
1
—=02
2-.
rel
02
x5
The minimom value of n that satisfies the given inequality is 3.
Thus, the man zhould toss the coin 3 or more than 3 times.
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Let p be the probability ofgetting a doublketina throwef a pair of dice, so
B=s [Sin-:e (L1).{2.2).(3.3).{4.4).05. 3}(66}]
1

&
q=1—1‘E [Since p+g=1]

|

Let X denote the number of gefting doublets ie. success out of 4 times So, probability
distribution is given by

P(X)
0 ] I.-’l'\‘:.-’_j'\l“"' o E |
l6)\6) \6/
1 5 Fond
1y 17 p 1
<) -GE-3E)
2 f:. i 43=’1“ “’:n“'_ 25
*'ﬁJ 15 - |’ ). 216
: 4CTW*3TMFL
N\6/)\6) 2\5)l6) T
4 : ::.al-\_rifi-\_'q—q:ri-\_'q: 1
“6/)16) “\5) 19
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Let p be the probability of defective tulbs, so
6

P‘=E

q=1—% [Since p+g=1]

Here, 4 bulbs is drawn at random with replacement. So, probability distribution is given by

X P(X)
1] i .'# l -\_I.: .'# ___1-\_:1—\: & i
15)15) T
1 Y 4 4 256
o ] |k R R
W55 T3 T Tes
gl R 5
2 AT .8 9%
Tz e e e
N3 5) T s
3 T 4.4 6
] [ ) G R e
A5ils) TFEE T En
RN (' 1 o
13513 35 625
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Here success is a score which is multiple of 3i1.e. 3 or
2 1

Lp(dorgls =2

p(3orb)===2

The probability of r successes in 10 throws is given by

o
Mow P[at least 8 successes) = P(8)+P[9)+P(10]
(3] (5] a3 (5} - el3) 3]

3—}D[45x4+mx2+1]
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Here success is an odd numberi.e. 1,3 or 5.
3 1

L pl1,3 or 5:I=E= 5

The probability of r successes in 5 throws is given

-5 (53]

Mow Plexactly 3 times) = P[3)

= 2
-%(3) (5
2] 2
10
s
_ 2
1A
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Pr obablity of a man hitting a targetis 0.25.

1 3
p=025==, q=1-p=2
p 30 d=1-p=3

The probability of r successes in 7 shoots is given
P(ry="C, (0.25) (0.75)"

MNow Platleast twice) = 1-P(less than 2)

- 1-7C, (0,25 (075 + 7T, (0.25) (0.75)

57 5"
= 1_E+?EE
4547
5192
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Probablity of a bulb to ba dafactve is 5—10

1 49
- q=1—p=_

Tt =0

LN

The probability of r defective bulbs in 10 bulbs is given |
, PN

- <()(E
50/} \50

[i) P(none of the bulb is defactive] = P{O)

=mcfin£1u
“l50) |50

“49\"
26

[_ii) Plaxactly two bulbs ar

e (L7 (2)
I CTe) \5OJ
(49)°

v 10

(50)

»
ol
o
>
s
.
<

KC

I
L
N

= 45 %




i} P(more than 8 bulbs work properly)
Plat most two bulbs are defective]

) (&) () (&) el (2
4917 10 199) | 45, 199)

=[— + 10 £ +45x
>0, (50" (50"

(i

[
—
=

£
-

“49f+490+45]

Note: Answer given in the book is incorrect.





