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1 A
ting 10) = 4. ]f
Thus, P(A getting 10) = P(B ge ‘ it 12 ¢
6. Here, m(S) = 6 x 6 = 36 C dice d P(Als not getting 10) = {'}B 1S Ot getting |
Let A = Event of getting a sum of 7 in pair o lt} an - v n
= {(1,6), (2.5), (3,4), (6, 1), (5. 2), (4, 3) a8 g
= mMA=6 e Now, P(A winning) = P(Al+ P( - %
and B = Bvent of getting a sum of 10 in pair of +PANBAANBA
={(4, 6), (5.5), (6,4)) = mB) =3 - B) P(A
dice = {(4, 6), ( "(A; ( ; ) ; = P(4) + P(A) P(B) P(A) + P(A) P(B) P(A) -

Pld) = —— = — = P(B) P(4) + |
w66 11 01 11 11 ) 4
me _ 3 _1 m 1 11 llx'_+_.><—><-—><—-><-+...

PB)=—""=_" < =—t - X

" @ ns) 36 12 | —12"'12 12 12 12 12 12 12 1277y,
= 1._5
PA=1-_=2
- 1 _11 w iy 22 +(—~) el ol | |
and PB)=1-_=_" (v2) N 12 12 12 1
12 12 12 L= =
Now, the Probability that if 4 start the game, then
B wins infinite GPiss =_9 |
- - = [ "~ the sum of an infinite $ S, -
P(Bwins):P(AnB)-&-P(AanAmB) —
+P(Zn§nﬁm§r\71n8)+... | ' 12
= P4 P(®) + P(@) P(B) P(d) p(B) | BT i T 0F
+ P(AP(B)P(A)P(B)P(A) P(B) + ... m 144 J
[*-events are independent) Now, P(B winning) =1 - P(4 winning)
=._5.><L+_5xl_lx§ .l_ =.]---1_2::.-1—l (/2
6 12 6 12 6 12 ' 23 23
+2 x Ly 3 x L3 x L +... Hence, the probabilities of winning 4 and B are 4
P2 122 S respectively l—‘-; and 1—'3 o (vay
=_s+3xs_s+zx(5_;) 372 T |

7?7772 2\ _ S 8. | The problem is solveq means atleast one of them |

A R solve it. Also, use the concept A ang B are
=311455 +[BV 25 independent events, then their complements are

72 72 \72 72],_55 also independent,

: 72) "
f infinite GP seriec ic 4 Let P(4) = Probability that 4 solves the problem Ft
[ vsum otinfinite GP series is 1=7] P(B) = Probability that B solves the problem
: P(4) = Probability that A does not solve the
=2|1_5 m _ problem
72[ 17 [ 17 and P(B) = Probability that p does not solve
72 . the problem m
7. Here, n($)=6x 6=36 According to the Qulestion. we have r
Let E =Event of getting a total 10 P(4) = 3 '
={(4, 6), (5, 5), (6, 4)} then 1’(74')-—-1—P(A).—.1_12=1E

. =3 o -

-~ ME) nE) 3 1 ! [ P(A) + P(A) =1)
- P(getting a total of 10) = P(E) "W 36 12 and P(B) = 2

_ iz then P(B)=) - P(B)
and P(not getting a total of l01) i Il,(lE) =1-1_2
=]-—== 3 3




(i) P (problem is solved) '
=P(ANB)+ PANB + P(ANB)
= P(4)- P(B) + P(A)-P(B) + P(A)- PB (w2

['"A and Bare independent events)

=(-l-x3)+(£x.l_)+(lxl
2 3 2 3 2 3

Hence, probability that the problem is solved, is 2 ‘

)
(if) P (exactly one of them solve the problem) A

= P(A solve but B do not solve)

+ P (Ado not solve but B solve)
=P(ANB)+ P(ANB)

= P(4)- P(B) + P(A)- P(B)

=(lx3)+(lx.l_)=g+~l~=2=l [11/,)
2 3)\2 3) 6 6 6 2
Alternate Method
P (problem is solved)
=1 — P (none of them solve the problem)
=1-P(ANB)
- o= 1_2
=1-PA)-PB)=1—-|-x= 2
@ p@)=1- 3) )
[ P@ =1 and 7@ - 3]
2 3
=]—-.l_=g
3 3

(ii) P (exactly one of them solve the problem)
=P(A)+ P(B)—2P(ANB)
= P(A) + P(B) — 2P(A) x P(4)

1,1 5.1 l=l§ @2

! rl"\r!r-"

Flrsﬂy write the sample space of given data. Then,
use concept of conditional probability

P(A/B)= ,%;) ta get the desired result.

Let Band b represent older and younger boy child.
Also, let G and g represent older and younger girl

child. The sample space of the given question is
S = {Bb, Bg, Gg, Gb}

n(s) =4

Lct A be the event that both children are boys

Then, A = {Bb}

' n(4) =1 m

(i) Let B : Atleast one of the children is a boy

B = {Bb, Bg,Gb}andn(B) =3

_nhB _3 (1)

AN B={Bb}, thenn(ANB) =1

A 1 (i
Pang=240D . L (i)

We have to find P(A/B), we know that,
PA 0B ..(ii)
P(A/B) = ————" P(B)#0
(A/B) 70

Now,

Here,

From Egs. (i), (ii) and (iii), we get
_P(AnB) _1/4 _]

e s 1 ;
Hence, the required probability is 3 %a)

(ii) Let C : The older child is a boy.
Then, C = {Bb, Bg}

and Rg ="9_2_1 .(iv)

Here, AnC={Bb}, thenn(ANC)=1

_n@ang _1
and P(AhC)-—————n(C) rt

P(AnC)_l/4__l_
Now, P(A/C)_W ——'1/2 2

V)

Hence, the required probability is 12 %)

10. Let B and b represent elder and younger boy child.

Also, Gand g represent elder and younger glr]

child.af a &amlly has two chlldren, then all
possible cases are

S = {Bb, Bg, Gg, Gb} ‘ m
ns) =4 |
Let us define event A : Both children are guls,
then A= {Gg} = n4) =1 ’ m

(i) Let E, : The event that youngest child is a girl.
Then, E, = {By, Gg} and n(E,) =2
SO P(E)) = nE) .

M(S) 4 2
and ANE, ={Gg} = MANE, ) =1
SO P(AnEﬂ:M:l

n(s) 4
Now, P( ]
E,

PANE) _1/4_
~. Required probability = 1

1
P(E,) 1/2 2
2

m



(ii) Let E, : The event that atleast one is girl.

Then, B, = {Bg, Gg, Gb} = n(E,) =3
—nEy _3
50 P(E,) "3
and (ANE,) = {Gg}
= ndAnE;) =1
_ MANEy) _1
so P(ANE,)= e 1
A)_P(AnE,) _1/4 _1
, Pl=ij= = ==
S (EZJ P(E,) 3/4 3
*. Required probability =1§ m

11. .Let A : Event that A speaks truth
and B : Event that B speaks truth.

100
[+ P(4) =1-P(4)]

Given, P(4;) = 1:)_2, then P(4r) =1~ 2

=2
100
90
P(By) = —,
(Br) o0
Then, P(ET) =] = 2 = ﬂ)_
100 100
Now, P (A and B are contradict to each other)
' =P(Ar NBr)+ P (ArnB;)
= P(Aq)-P(Br) + P(Ar)-P(By) m
['-events Ar and B; are independent events]
—_Zé.x.19.+ 25 x 20

and

m

100 100 100 100
_ 75042250 _ 3000 _ 3
10000 10000 10

. Percentage of P (4 and B are contradict to each
other) = %XIOO = 30% M

Since, B speaks truth in only 90% (i.e. not 100%)
of the cases, therefore we think, the statement of
B may be false. m

12. Let Py : Event that P speaks truth
and Q; : Bvent that Q speaks truth.

. 70 = 70 30
Given, P(P;) = —, then P(P1) =1~ — = 29
{6 100 100 100

A 8
and P(Q)= ig(%’ then P(Qy) =1 - 20 = _%2

100 100 m

13.
14.

P (A and B are agree to each other)
= P(P, N Qp) + P(PT NQy)
= P(Py)-P(Qp) + P(P1)-P(Qy)

[ events P, and Q; are independent event
_70 8 30,20

100 100 100 100

5600 , 600 _ 6200 _ 62
~ 10000 10000 10000 100

. Percentage of P(A and B are agree to each othe}

=52 ;100=62%

100

No, agree does not mean that they are speaking f
truth.

Do same as Q. No. 11. [Ans. 429, Ye
Given, A and B are two independent events withf

= 1
P(ZnB):l%andP(AnB) =<

We know that, if A and B are independent, thep |
4,Band 4, B are independent events. )

Now, P@ANB) =£ = PBP@) =%

= PB1-PA)= é [+ P(4) + P(4) =1)
= P(B) - P(4)- P(B) =% o

and  PANB)= % ;}a-‘p(mp(ﬁ);.lz

> PAL-PmI=L [+ P(B) + P(B =1}
= P(4) - P(AP(B) = lg B
On subtracting Eq. (i) from Eq. (i), we get
May-pm=l_2_5-4_1
6 15 30 30

1
= " PA)=— 4+ p
30 4B,

ialas i Ko

.. i) r

Now, on substituting this value in Eq. (i), we ge
1 ! '

P(B) - (~ + P(B) |p@) = 2
55+ 70 )P 2 |
Let P(B) = x, then :
= X - (l + X)' X = ._2.. ‘)
30 154 ‘

30x -+ 303()x=4
30X~ x—-30x2 = ¢4

=
: "
= 30x2—29x+4=0 §




& (6x=1)(5x - 4)=0 =x=Lorx=2
>

. _l 4
& P(B)—-gorP(B)=_§ (put x = P (§)]

Now, if P(B) = 12 then

m

[using Eq. (iii)]

and if P(B)= ;45, then P(4) = L + 4

30 5
_1+24 25_5
30 30 6 M

S= {(H. -H)o (H! nf (T' l)r (Tr 2):.(T' 3)'
(T, 4, (T, 5), (T, 6)}

The probabilities of these elementary events are

45. The sample space S of the experiment is given as

M

PLHL Y =Sx2=% PUHDI=1xSsl,

PA(T. 1:)!}:-’(.%:35 }g =L, PEA=ixi=g,
1 1 1

P 3} =1xt=, PUTOY=3xg=1y
: 1 .1 1

p{(’r,3}=:—Zx-6=1—2andP{(T,6)}=12xlg=lli

The lom@ﬁ‘ié_‘s}%f 4he experiment can be
represented in the following tree diagram.

1/2

1/2

Tail (T)

Q)

Consider the following events:
A = the die shows a number greater than 4 and
B = there is atleast one tail.
We have, 4 = {(T. 5). (T, 6)}.

B= {(H, T)v (T' l)r (Tr 2)‘-(Tr 3):

(T, 4, (T. 5). (T, 6)}

and AnB={(T.5). (T, 6} A m
. P(B) = P((H, ) + P((T, 1)) + P((T. 2))

+ P((T, 3)) + P((T, 9) + P((T, 5)) + P((T, 6)

=>p(B)=l+l+_1-+-1-+-}-+-l—+—l-=—3—
4 12 12 12 12 12

1,1 _1
— > '6 _ — — —
and P(4 N B) = P((T, 5)) + P((T )) ST

. Required probability
=P é):P(AnB)=1/6=i=E m
B P(B) 3/4 18 9

1i al_'-l\'_ii.ni.‘.l;




(1) Solutions

1. When two col

2.

3.

Given, P(X 2 =4

ns are tossed, there may be 1 head, 2 .
heads or no head at all. Thus, the possible values of X

are 0, 1, 2. :
Now, P(X = 0) =P (Getting no head) = P(TT) = 2

2 1
P(X =1) = P (Getting on¢ head) = P(HT or TH) = i = 5
P(X = 3 = P (getting two heads) = P(HH) = % W

Thus, the required probability distribution of X is

X 0

i

1
1 1
* L 2
[k, ifx=0
2%, if x=1
3%, ifx=2
0, otherwise

P(x)

m

Making it in tabular format, we get the following

X 0 1 2 otherwise

P(X) k. 2% 3% 0

Since, sum of all probabilities is equal to 1. (1/2)
ZP(X = x) =1

= PX=0+PX=1)+PX=2+0+0+.=1 (/2)

= k+ 2+ 3k=1

= ' 6k=1=>k=lg m

Let E, be the event that the girl gets 1 or 2,

E, be the event that the girl gets 3,4, 5or 6
and A be the event that the girl gets exactly a ‘tail’.

Then, P(El ) =

=

and .P(Ez) =

m

b N

A ,
P[E-) = P (getting exactly one tail when a coin is

1

tossed three times) = L.

8

P Al P (gettin 1 in i
5 g g exactly a tail when a coin is tossed
once) = ck

3 m



Now, required probability

A

_p[E1)_ E
B P(f) - A * A
P(E,)- P(E.]+ P(E,)- 5

1

8

= (2)
11

|
Wi o
+ i

Wil

+

winNib=
N -

T
8

W |-
o m

4. Total number of possible outcomes

=%, =2 _5x4=20
3l

Here, X denotes the larger of two numbers
obtained.

-+ X can take values 2, 3, 4 and 5.

Now, P(X=2)=p (getting (1, 2) or (2, 1))

=i =‘L oM b
20 10
PX=3)= P (getting (1, 3) or (3, 1) or(2,3)or
4 2
(3.2))=—=2= m
20 10

PX=4=p (getting (1, 4) or (4, 1)or(2,4)or

(4.2)or(3,4)or(4,3))=5 =3
20 10

and P(X = 9 = P (getting (1, 5) or (5, 1) or (2, 5)

or (5,2) or (3, 5) or (5, 3) or (4, 5) or (5, 4))

8 4
20 10 :
Thus, the probability distribution of X is
X 2 3 4 5
P(X 1/10 2/10 3/10 4/10

Now, mean of X = E(X)=Z X' P (X)
=2._L+ 3.£+4._3'_+ 5.4
1 10 10 10

=Llovre+r12420=20-4 @
10 10

and variance of X = B(X? --(E(X))z

1 2 23 2 4)_ 2
5 - +4 =45 =4
"(22 10”210 10 10

=1 (4+18+48+100-16
10

1 x170-16=17-16=1

£ e

10

m

5. Let E, and E;

6.

denote the events that first ang
second group will win. Then,

P(E;) = 0.6 and P(E,) = 04 )
Let E be the event of introducing the new
product.

. i
Then, P[-EE-) =0.7and P(E‘_) =03 o

1 2

Now, we have to find the probability that new
product is introduced by second event.

E
P(E,)P| =
E ‘Ez
- P 22| = m
" \E E +P(E)P(EJ
P(E,)P| = J)P| =
(Ey) E, 5
_ 0.4:x 0.3 _ o012
T 06x07+04x03 042+ 012
= _(E =022 [1]
0.54

Given, X=0,1, 2, 3 and
P(X = 0) = P(X =1) =p,P(X=2)=R(¥=3)
such that Zp;x? =2Zp,x,

Now, Ip; =1
= Po + P+ py + p3 =1
= P+p+x+x=1
[let PLX =2)= P(X.= 3) = x]
= 2+ 2x=1
= x=1-2p
- x=l=2

) m
The probability distribution of x is given by

X=x, 0o 2 3
p; 14 p 1-» 1-%»
—_— 2 2
- Now, Ipix} = 2%p,x, m

2 2
= PoXp + pixi + pax} + psx3

= 2[Poxo + Xy + pax, + paxsl

= p.xo+p)<lz+1—\bx(2)2+l—bx(”z
2 2

=Z[px0+px1+l—2"x2+l'2”x3]
2 2

- P*““Zﬂ)xua_@)xg

=Z[””“*’>+<1-2p)><‘3]
2



= -l &as-—l—?zﬁ k:«éa@n.‘

-

3
P -
3

y1]
ToHee S= W3 A9%EDEG
AFRAEATRESDEREDELET 7N
= () =i

Let random variable X denotes the sum of the
numders on two cards grawn. So. the random
variables X may have values 4, 6, & 10 and 12.
12 6
2 1
At X =6 M0 =—m—
12 ¢
ax=spo=2:1
12 3
2 1
At X=10 P ) =—=-
I2 e
axX=12P0=—=1
12 6 1))

Therefore, the required probability distribution is
as follows

Xiaj6,8 (10 12
gl L2111
6 . 6|36 6

S Mean, E () =ZX P(Y)
=4x-l-+6x.l_+sx-l- +10xl+lzx-l-

6 6 3 6 6 a
=20e 8,3, 2222843 ,3. . 32543
3 3 3 3 3
=8

AMWHnalbx%+ 36x-16-

+64x£+100xl+144xl
3 6 6

=§+6+g+5—0+ 24
3 3 3 M
8+ 64+ 50 30

.
122+ 90 _ 212

l..
) + 30= 3

, 212 2
~Var (0 = EX°PX) - [BX P (Or = 3 -

L2, 21219220 0
. 3 3 3
& Let us define the following events
= selecting person A
B = selecting person B
C = selecting person €
1 2
P(A)'n'um' 1+2+4
and Q= 1 +2+4
2

4
and PQ = 2

Let E = Event to introduce the changes in their
profit.

Also.glvenP(E) Q8, P(i) Q5and P(%):&B

m

= i{ )—l -Q8=0Q2, P(B)—I—QS Qs
1-03=0Q7 1
wna ] ®

The probability that change does not take place
by the appointment of C,

PQ)-

#€)= A i] g
(B) p(A)xp(g)+P(B)XP(%)+P(QXP(%)

my

5xu7
7

! a2+ 2x05+ 2 xq7
7 7 7

=

2.3 2.8
P SN
02+10+28 4 i

9. Let us define the following events:

E, :Bag X is selected
E, 1 BagY is selected

and E : Getting one white and one black ball i ina
draw of two balls.

Here, P(E,) = P(E,) = .
) =P(E)) 3 v2)

[ probability of selecting each bag is equal]



Now, P(f-) = Probability of drawing one white
E,
and one black ball from bag X
_'ox?q _ax2_ 16 _8 m
TS, 6X5 6x5 15
'2x1
and P E—J = Probability of drawing one white
E,
and one black ball from bag Y
3¢, x3cl _3x3_3 M
) °C, 6X5 5
2x1

- The probability that the one white and one
black balls are drawn from bag Y,

P(E,)-P{ £
(8 e
E -
PE)-B £ |+ pEy-f £ |
E, E,
[by using Baye’s theorem] (1/2)
1,3 3 3
= 2 5 __ 5 _ 5 _ 3 _9
L8 1. 378, 37 8+9 ;T 1y
2 15 2 5 15 5 15 15 )]

10. Let X be a random variable that denotes the
amount received by the man. Then, X can take
values 5, 4, 3 and -3 m
Now, P(X = 5 = P (getting a number greater than

4 in the first throw) = % = % a/2)
|

P(X = 4) = P (getting a number less than or equal

to 4 in the first throw and getting a number

greater than 4 in the second throw) = Z x% = ;

(1/2)
P(X = 3 = P (getting a number less than or equal
to 4 in first two throws and getting a number
greater than 4 in the third throw)
=322 2
6 6 6 27 (172)
and P(X = -3) = P (getting a number less than or

equal to 4 in all three throws)

= é X .j4.. X é = _g_. .
6 6 6 27 /2)
Thus, the probability distribution of X is
"t s |4 3 |3
——— l ARSI
Fge=# 3| 9| 27 ] 27

hc amount

lue of t

= 5 = +4 -t 3
..E(X) Y. XiPi 3 9o "2,
45+ 24+12-24 _ 57 _19
W .2 9 1]

27

11. Let A:Two drawn balls are white
E, :All the balls are white

E, : Three balls are white

E, : Two balls are white
Since, E;, B;and Ej are mutually exclusive ang

exhaustive events.

1
P(E|)=P(Ez)=P(Es)=-3'
3
A =__C_2-—IP(A]= C=—3:=.l.
Now, P(El) Cz E, ‘C, 6 2
A)_?C _1
and P(Es)-‘,cz P

~.Probability that all balls in the bag are white

E }i(' i ] bt e
P(E,)-
P (El_ l E, ]
6

T {2 2
o )

13 x1
= =—=06
Expelyl T T 1+£+1 10
3 3:2 3 ¢ 2 6
kx,if x=00rl1
12. We have, P (X = X) = 2kx,if x=2
k(5-x),if x=30r4
0,if x>4

We know that, sum of all the probabilities of a
distribution s always 1.

FPX=0+P(X =1 +p(x = Q+P(X=3

tP(X =49+ . =]
=>0+k+4k+2k+k+0+0+.__=1

== 8k=l =§k=_l_
8

-i f
8’ Hx=00rl
x

NOW,P(X=X) - z' if x=2
(5-x
s 'Hx=30r4
0, if x>4

m

M

m




~ (1) P (getting admission in-exactly one college)
|

=P(X=])= 2 [using (i)] -

(ii) P (getting admission in at most 2 colleges)
¢ =P(XS2)
=P()( 0)+P(X =1)+ P(X =2
wOh Lo 3ul
8 4 8 m

(1it) P (getting admission in at least 2 colleges)
.f{’l‘(/\fz 2)=1-P(X<2)
=1-[PX=0+P(X=1)

—[O-Q-l.]:l-—-l-.:z
. 8 8 8 m

] }

13. Given, bag 4 = 4 black and 6 red balls

14,

bag B = 7black and 3 red balls.
Let E, =The event that die show 1 or 2
E, =The event that die show 3 or4 or 5 or 6

E =The event that among two drawn balls, one of
them is red Tng qthcr is black

Here, P(E)) =<, P(B) = L
6
5 [ rtotal number in a die is six] M)
P[ -E—) = P (getting one red and one black from
1
4 6
bag 4) = G xX"C, _4x6x%x2

i) N, 10% 9

= P E—) = P (getting one red and one black
E;) from bag B)

_'G x’¢ _7x3x2 -
e, 10% 9

Now, by theorem of total probability

- . E ¢l E
P(B) = P(E,) P(E J+ P(B,) P(E )

1 2

3 4xX6X%X2 +5_ TX3%2
6 10x 9 6 10x9

= 4%6 @+7) = 4><6xll 22 m
6x10x9 6Xx10x9 45
Let 4, : Event that the bulb is produced by
machine E,

4, : Bvent that the bulb is produccd by machine E,
A, : Bvent that the bulb is produced by machine E,
A Bvent that the picked up bulb is defective (1)
Here, P(4) = 50% = = = 1,

‘ 100 2

P(AZ) =25% = ..é = .l_.,
100 4

15.

25 1 ' ™M

100 4
A 4 1
Also, P| A |= 4% = — = —
%0 P\A,]a 100 25
{
Pi]:: s.iz._l._
4, 100 25
:
and P4 =5%=——5—-=—!— m
4, 100 20

. The probability that the picked bulb is defective,

A
P(A4) = P(4;) X P(-‘i] + P(Ay) X P(——)
A 4,
+ Pay x P| 4
A3
N SO SN oS I SO 2
2 25 4 25 4 20
=Ly
50 100”‘80
=8+4+5_17 _ 0425 m
400 400 :

Given, X denotes larger of the two numbers be
obtained.
Obviously X can values 3,4, 5, 6 and 7.
Now,
P(X = 3) = P [getting 3 and a number is less than 3]
~laxG _1
%y 15
P(X = 4) = P [getting 4 and a number less than 4)
_Gx%G _2
%, 15

=P [gctting 5 and a number less than 5]
- lCl‘ X 3Cl _3 '

¢, 15
P [getting 6 and a number less than 6]
'C,x G _ 4

‘¢, 15
P [getting 7 and a numbcr less than 7]
'C, SCI _5
, 5C; 15
Therefore, required probability distribution is as
follows

P(X =5)
m

P(X = 6)

PX=7)=

X 3 4 5 6 7
P(X)| 1/15 | 2115 | 3/15 | 4/15 | 5/15
m




* Required mean =p = ¥ X,P,

5
1 2 3 4,7x2

= - —+S5X 4+ 6X
3)(15-0-4X15 5 15 15

=_3.+£+.1_§+2_.4+2§=§2=.1_Z m
15 15 15 15 15 15 3

Variance = }" x7p, — % wherep = mean

1 2 3 4
=l IX—+16X-Z425%2+ 36 X —
( 15 15 15 15

.s) (17)2
+49x2 |-
15) \3
= .2+.3_2+7_5+1ﬁ+-2—4§.)—-2&-8—9-

15 15 15 15 15 9

= a1 P e

&2 )]

16. It is given that out of 15 bulbs, Sare defective.
<+ Number of non-defective bulbs =15- 5=10

Let X be the random variable which denotes the
defective bulbs, So, X may take values 01,2

P(X =0)=P(No defective bulb )
= !2 x -9_ = ﬂ = l [1]
15 14 210 23
[ bulb is drawn without replacement]
P(X =1) = P (One defective bulb and one non-

~ defective bulb)
=2x1_°+1_°x_5.=2(ﬂ)=29=£ a
15 14 15 14 210/ 210 21

P(X = 2) = P (both are defective bulbs )
S5,%_20_ 2 "

15 14 210 21

- The probability distribution is as follows

X 0 1
s | 10 2
P(X) 21 21 21

a

77. Let X be a random variable that denotes number

of red cards in three draws.
Here, X can take values 0, 1, 2, 3.
Now, P(X = 0) = P (getting all black cards)
26
= _ﬂ -~ .2_6.. X 2 x 14. 3 i
2¢, 52 51 50 17

P(X=1)=P( getting one red card and two black
cards)

260 X 2Cy _ 35 264,26 25 |3
TOxX 70 3 2 x 2

=g, 52 51 s0 33
P(X = 2) = P (getting two red cards and one b, ,
( card) :
2%¢, % 26C1_3>'<E><~2_5 x§=2
=T s, T s2 51 5 3q

P(X = 3 = P (getting all red cards)
2%g, 26,2524 _ 2

Exx— =2

T3c, 52 51 50 17 m
So, the probability distriblitioft 67 X5 ‘as follows
X 0 1 2 3
2 13 J=1BN" 2
P(X = = = -
X) 17 . 34 34 i
4
Now, mean " s )
2 ' 2
=2 P.= ——+—-X1+—X2+3x§
Bty = By AT VIS, 7
51 Py

34 34 17 34

18

Firstly, find the probability of respective ages and

make a probability distribution table then using the
formula ‘

Mean (X) = X -P(X), calculate mean,

. Here, total students =15 ’

The ages of students in ascending order are 14,
14, 15, 16, 16, 17, 1

1 7,17, 18, 19, 19, 20, 20, 20 and

Now, BX=14)=2 pix_j9.1
' 15 15
P(X =1¢) =£,P(X=17) = 3,
15 15
- 2
’ P(X - 1% = —_—
15
' PX=21)=1 m
15
ty distribution of random

P(X =191

15

PX=20=3

20 ==

15

Thefrefore, the Probabilj

Variable x js ¢ follows
X\Tmr\'hﬁﬁ

11617 18] 19 20|21

1 {2311

\\_
Nllmber of
Studentg

&
Poy | 21
\\.

[
2
[ —
o

e ]

BB 555

I
l

15
M

o | w




A Mean (0 = DX KX )
VR FOTE TN LLE TR ST T
3 15 18 18 15

2 L] 1
HIOX T4 20X = 21 X
18 18 15

» i%l:h 13+ 32+ S+ 18+ 38+ 60+ 21)

=28 s )
18
& Let B, @ Fiest ball is red. £, First ball is black
4 : Second ball is red )
Total numbex of halls is 10, ‘

3 7
Then, AE,) = - P(E.) =
NE, mP(;) ™

= -ﬁi]ag and —-‘i a.% )]
El.~ o Ea Q

Then, by Bayf:‘s theorem, probability of second
selected ball is red when first selected ball is also
red is given by
P(ﬂ) - P(E,): P(A/E))
PO
— 3

10 9 = 6
3x3+ ,.Z.x 3 6+21
10 9 10 9
Hence, the probability that the first selected ball

ismd.isi
9

n

=

=l
27 9

1))

20. Let X be a random variable that denotes the
number of white balls in a draw of 4 balls. Then,

X can take values of 0, 1, 2, 3 and 4. m
Clearly, P (X = 0) =P (getting no white ball)
" 6xX5x4x3
- 'C. - X 3% 2x% - 15 __l
—Tc:'— 10x9%x8X7 210 14 s
4x3x2x1
P (X =1)=P (getting one white ball)
6xX5x4
laxta 5 ax20 80 s
b 10x9x8x7" 210 210 21
4x3x2xl (1/2)
P (X = 2) = P (getting two white balls)

o .. ax3,6x5
=..£1_’(__91=_2L1_2_>£L=6XI5=_&=,_3.(1121
" 10x9x8x7 210 210 7

4x3Ix2x1

P (X = 3) = P (getting three white balls)
loxée _axe_24 _4 0
ol 210 210

and P (X = 4) = P (getting four white balls)

Lrey 1 w2
We, 210
. The probability distribution of X Is
X o |1 [ 2| 3|4
PXmx)y | | | 8 | 3[4 | L
14 | 21 | 7 |3 |20 gy

21. | Firstly, ind the probabilty distribution table of
* | number of red cards, Then, using thie table, find
the meanand varlance.

|

Let X be the number of red cards. Then, X can
take values 0, 1 and 2.
Now, P (X = () = P (having no red card)
¢, _ 26x25/(2x1)
T, s2x 51/(2%1)
21,232
drmalobh e ed' 2 51 102
P (X =1) = P (having one red card)

(172)

= 26%26%x2 - 26
52x51 51
P (X = 2) =P (having two red cards)
=2, _26x252x1 _ 25
¢, 52x51/2%1 102

< The probability distribution of number of red
cards is given below

m

P (X) 25 26 25
102 51 102
2)

Now, we know that, mean = > X-P(X)
and variance = ¥ X2 P(X) - [¥ X P(X)P

x | Px) [X PX)| x2.p(x)

o | 2 0 0
102

| 28 26 26
51 51 51

2 | 2B i 20
102 51 51




23. |Firstly, use the result that sum of all the probabilities

Mean:ZX-P(X)
=l 20, 25 g
51 51 5l

Variance = ZX’ PX) - [3 X PP

=[o+§+§9]—(1)2
51 51
_76_,_76-51_25

(1Va)
51 51 51

22. | Firstly, we write the probability distribution table for

the given experiment. Then, we find mean by
using formula

Mean = 3" X,P(x,).

Let X = Number of heads when a coin is tossed
three times.

Sample space of given experiment is
S = {HHH, TTT, HHT, HTH, THH, TTH,

THT, HTT} m
X can take values 0, 1, 2 and 3.

Now, P(X = 0) = P (no head occur) = .

P(X =1) = P (one head occur) = =

olw ®

P(X = 2) = P (two heads occur) =§

P(X = 3) = P (three heads occur) = % ave)

The probability distribution is as follows

X 0 1 2 3
Pxy| L | 3 | 3 [ L
8 8 8 8
Now, for finding mean
X P (X) X,P,
o 1/8 0
1 3/8 3/8
2 3/8 6/8
3 1/8 3/8
Total . 12/8
Mean=ZX,--P(X,-)=1—82=§ ’ (%)

of an experiment is one. Find k and then find other
values by using this value of k.

that, the sum of a probability

(i) We know dom variable s onc,

distribution of ran

P =1
1.354'(2;1 k4 e+ K2+ 20+ Tk 4 k=)

10k + 9k ~1=0
10k + 10k =k ~1=0

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

L 18 0l

k=L or -]
10

But k = -1 is rejected because probability

cannot be negative..
1

K= sy m
10-‘%'---/‘ )
(ii) PX<3=PX=0+P(X=1)+P(X =2
=0+ k+ 2k=3k
= "l_ '.'k:i]
—3(10) [ 10
=3 u
10

r)zlf~ olt
(iii) P(X> 6 = P(X =7)=TK: + k

2
7 L) b1 [ =1_]
10 10 10

100 10 100 ~ 100
(iv) P0< X< 3) = P(X =1) + P(X = 2)
=k+2%k=13%

(3

_ g0

== 1
o ‘ U

24. We know that, when a pair of dice is thrown,
then total number of outcomes = 36

Als(()), prlobability of getting a doublet in one throw

36 6

[ doublets in pair of dice are (, 1), (2 2), (3 3)

: (4. 9, (5 5) and (6, 6)]
Probability of not getting a doublet

=] - l = _5.
6 6
Let X = Number of doublets in three tosses of
pair of dice

So, X can take values 0,], 2 and 3. m



- X = 0) = P (not getting a doublet)

“SXEXS=.1.£S_

P(X =1) = P (getting a doublet once only)
= P (getting a doublet in 1st throw)

+ P (getting a doublet in 2nd throw)
+ P (getting a doublet in 3rd throw)
=(1x2x2)+(2x1x2 +[2x3xL
6 6 6 6 6 6 6 6 6
25 25 25 _ 75
916 316 216 216 )
P(X=;,=P(gettingadoublettwotimes)
= P (doublet in 1st and 2nd throw)
+ P (doublet in 2nd and 3rd throw)
+ P (doublet in 1st and 3rd throw)
=(£,¢lx2)+(§-xlxl)+ 1e3xd
6 6 6 6 6 6 6 6 6
5, > 4 5 _15
216 216

216 216 3

P(X = 3) = P (getting a doublet in all the three
throws)

alxlsxdo 1
6 6 216
- The probability distribution is as follows
X [tot i 2 3
pxy | 128 | B L 1
216 216 216 216

28. Let X = Number of aces

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

Now, probability of g_ctting an ace = Si = I‘.}.
and probability of not getting an ace m
L1 .12
13 13
P{X = 0) = P (not getting an ace card)
J12,12_1aa
13 13 169
P(X =1) = P (getting one ace card)
= }- x B'P .1_2 b4 .1— = __Z_i V)]
13 13 13 13 169
P(X= 2) = P (getting two ace cards)
1.1 1

B K e B e m
13 13 169

..The probability distribution is as follows

X 0 1 2
o | 1= | 2 T
169 169 \ 169

m

26. Let X denotes the number of ace cards. Since, two
cards are drawn, so X can take values 0, 1 and 2.
‘We know that, probability of getting an ace card

(\/2)

Now, P(X = 0) = P (getting no ace card)
1 X 48 x 47

2x1
52x 51

2x1

‘e, % ¥C,
52(:-2

_48x47 _188
L1 WY 2% 51 221
P(X =1) = P (getting one ace card)
_te x®q _ ax48
T g, 52% 51

2x1
_4x48x2x1_ 32
52x 51 221

P(X = 2 = P (getting both ace cards)
4x3

(v/2)

(1/2)

_fc _ 2x1 _ 4x3 _ 1
2¢, 52X51 52x51 221

2x1 v2)
The probability distribution is as follows

o ,

X 0 1

188 32 1 )

|
!
%
P(X = 24
X) 221 | 221 ‘ 221

Now, required mean = 3 X;-F,

=0+ 2 i 2 e m

221 221 221
27. Let E, be the event that Bag I is chosen,
E, be the event that Bag II is chosen,
and A be the event that the drawn ball is white.
(/2)
wa)

Then, P(El)=lz.

1



P(A/E,) = L

and P(A/E) ==, w2

Now, (required probability = P(E, / A)
P(E,). P(A/E,)
P(E)). P(A/E))+ P (E,). P(A/E,)

SlwNia

(/2)

1 4 4 4
SR A S
14,13 4 3 40+21
27 210 7 10 70
=4,70 _40 m
7761 61

28. Let E, =event of selecting two headed coin

E, = event of selecting biased coin
Ej = event of selecting unbiased coin
A =event of getting head

Then, P(E,) = P(E,) = P(E,) = l}

p(:i =L p[A)o75_3 ,(4)1
E, E;) 100 4" (E,) 2

(@)

P(A/D) =

By Baye’s theorem
A
P(E,)-P| 4

P (ﬂ);
4 P(E,)-P[é‘;)+ P(Ey)-P
1

2

1. 1
= 3 = 3
xl+£x2+£xl £+l+l
3 3 4 3 2 3 4 ¢
—1)(2:5 [2)
3 9 9

29. Let E,, E, and 4 denote the following events

E, =first bag is chosen, E, =second bag is chosen
and 4 = two balls drawn at random are red.
Since, one of the bag is chosen at random.

P(E,) = P(E,) = % m

If E, has already occurred, i.e. first bag is chosen.

Therefore, the probability of drawing two red
balls in this case

m

4 , _
A)_°C_3 m
Similarly, P (Z‘—) =% 36

EiJ + P(E;) P (_A_

)

3

E,
We are required to find P ( 4 } 0]

By Baye's theorem, ( ]

P
P(E,) E,

§_z)=
3 p(E,,.p(_’i)+P(Ez)-P(Ei)

2

)]

7t m 7

30. Let A:Event that item produced by ¢~ erator 4

B :EBvent that item produced by operator B
C : Event that item produced by operator ¢
D :Event that item produced is defective ()

We need to find out the probability that item is
produced by operator A if it istdefective,
i.e. P(A/ D)

so,
P(A)- P(D/ A) (i)
- P(4)-P(D/A)+ P(B)- P(D/B) + P(Q)- P(D/Q)

[by Baye’s theorem] ()
P(A) = Probability of item is produced by operator 4

=50% =29 _ g5
100

P(B) = Probability of item is produced by operator B

30
=30% =20 _ o3
100 (1))

P(C) = Probability of itém is produced by operator C
=20% =20 =0.2
100
P(D/A) = Probability of 5 defective i
by operator 4

tem produced

100

P(D/B) = Probability of a
by operator B

m
defective item produced

=5% = i =0.05
100
P(D/C) = Probability of a ¢

efective item produced
by operator ¢
=7%= —7— =0.07

100 M



putting these values in the Eq. (i), we get
0.5 x 0.01
n=
PAID = 55001 + 03% 005+ 09 0.07

i} 0.005 _0005_ 5
0.005+ 0015+ 0.014 0034 34

therefore, required probability = 3. .. m
3

Let X be the number of kings obtained.

we can get 0, 1 or 2 kings.

so, value of Xis 0, 1 or 2.

Total number of ways to draw 2 cards out of 52

ie. Total ways = %3C, =1326

PX=0

i.¢. Probability of getting 0 king L)

Number of ways to get 0 king_

= Number of ways to select 2 cards out of

non-king cards

= Number of ways to select 2 cards out of (52 - 4)

=48cards = 8C, =1128

PX=0) = Number of ways to get O king _ 1128
Total number of ways 1326

P(X =1) i.e. Probability of getting 1 king m

Number of ways to get 1 king

= Number of ways to select 1 king out of 4 king
cards x Number of ways to select 1 card
from 48 non-king cards

=40 x ¥, =4x48=192
Number of ways to get 1 king _ 192
PX = l) = -
Total number of ways 1326
P(X = ), i.e. Probability of geeting 2 kings m
Number of ways to get 2 king .
= Number of ways of selecting 2 kings out of 4

king cards
=‘C2=6
HX=3=_2_
1326
n
Now,p = E(X) = 2 Xp;
i=]
1128 192
20X — I X —— + 2X ——
1326 1326 1326
_192+12 204 _ 34 )

1326 1326 221

The variance of X is given by
Var (X) = B(X*) - [E(X)]

1
a A m
Now, E(X )=1§1 X,

_?. 28 0 192 6

1326 1326 1326
=25
. 221
. 2 2
So, Var(X) =_3£-(_3i) =2 3(,_3_4_
221 221 221 221
_ 6800 "
(221)*

We have, first six positive integersas 1,2, 3,4, 5
and 6 and let X denotes the largest of the three
positive integers.

So, the random variable X may have values 3, 4, 5
or 6.
P(X = 3) = P [getting 3 and two numbers less

than 3]
_lax¥ 1
fc, 20

P(X = 4) = P [getting 4 and two numbers less
than 4]

_laxi,_3
s 20

P(X = 9 = P [getting 5 and two numbers less
than 5]

_lgx%,_6
P(X = 6) = P [getting 6 and two numbers less
than 6]
_'gx’c, _10
%20
-. The probability distribution is shown below

m

m

t)]

m

X 3 4 5 6
LT3[ 8| R
20 20 20 20

Now, mean of distribution, E(X) = X - P(X)

P(X)

1 3 6 10
= ——+4X-—+5X——+6X—
‘3.x 20 20 20 20
_3+12+30+60_105_21 m
B 20 20 4

and variance of distribution = B(X?) - (P
= $X?P() - BT



20 20 20 (4
=2 48 150 360 _441_567_ 441 _ 63

2
=32X2i0+42x—3+ 52x£+6"x-12-(31)

33.

20 20 20 20 16 20 16 80
Bag A Bag B

3R 4R

58 4B

Two balls are
transferred

Let us define the following events :
£, = one red and one black ball is transferred
E, =two red balls are transferred

E3 = two black balls are transferred
E =drawn ball is red. m
Then,

P(E)=_6XC _3x5_15
%c, 28 28

3
P(E)=-C2.3
c, 28

sc
P(B)=_% 10
C, 28

P(E/E)=3
10

(72)
(1/72)

W2

(v/2)

6
P(E/E) =2,
2 1 (1/2)

4 ;
P(E/E)== i
Y D . (v2)

Now, required probability = P (g, / E)
P(E,-P (E/E,)

_P(E,)-P(E/E,')+P(EZ)-P(E/E2)+P(E,)-P(E/E,)

3 6 m
- _28'10
15,3 6. 1034
28'10 28°10 2810
18 18

- =18 (1)
75+18+40 133

34. Let E, : Event that the selected bolt is

manufactured by machine 4,

E, : Event that the selected bolt is
manufactured by machine B,

E, : Event that the selected bolt is
manufactured by machine C,

‘and E : Event that the selected bolt is defective.

30

Then, we have P(E,) = 30% = 100 m
50
=50%=—
P(E;) 100 |
‘ 20
and P(E;) = 20% = 100 4)

Also, given that 3%, 4% and 1% bolts
manufactured by machines 4, Band ¢
respectively are defective. So,

p(5)=3%=i

E, 100
E, 100

E 1
Pl —[|=1%=—
(53) 100 - 0

Now, the probability that selected bolt which is
defective, is manufactured by machine B

E
P(E,)-P| —
P(ﬂ)= - (EJ m
E E E
P(E,)-P| — P(E,)-P| =
(E,) (51J+ (EJ) P(EzJ

+ P(E;). P(EJ
E

3

]

0.4
_ 100~ 100
0,3 .5 4 20 1
100 100 100 " 100 * 100 * Tog
_ 200 200
90+ 200+ 20 310 m

~.The probability that selected bolt which is

- defective, is not manufactured by machine B

35.

=1~P(§2)
B

©=1-200_110 1)
310 310 31 o
Let E, : Event that the student knows the answer
E, : Event that the student 8uesses the answer
E : Event that the answer is correct m

Here, E, and E, are mutually exclusive and
exhaustive events.

_ _3 2
& PE) ;andP(E,)=; m

Now, P(EE;) = P (the student answered correctly,
1
given he knows the answer) = | m



P{EE) = P (the student answered correctly, given
2

heguesscs)=‘-3 2]

The probability that the smdem‘knows the
answer given that he answered it correctly is

. E
iven b —3-)
: "'{s

By using Baye’s theorem, we get

r{‘i) PE)
E,

%) .
l'[ )P(El)'*’P( ]P(Ez)
E,
1x3 3
5 5
lx§+ -l-x-‘?' §+3_
S 3 5 S 15
3
e =3%3_9
15+10 25 25 W
15
36. Do same as Q. No. 29, [Ans. .:_]
37. Do same as Q. No. 15.
Ans. X | 2 3 4| 5 | 6
1L 124583778 | 2
PX) 15 |15]15 |15 | 15
andmcan:g-g
20
38. Do same as Q. No. 28. [Ans Z:]
'
39. Do same as Q. No. 10. [Ans. 0}

40. Let us define the events as

E, : Insured person is a scooter driver

E, : Insured person is a car driver

E, : Insured person is a truck driver.

A: Insured person meets with an accident

Then, n(E,) = 2000, i{E;) = 4000
and mE,) = 6000

ch:, total insured person, n(S) =12000

ow, P(E,) = Probability that the insured person

isascootcrdnver—ﬂb-'-'l - 2000 1

n(S) 12000 6 m

41.

P(E,) = Probability that the insured person is a
mEy) 4000 _1
nS 12000 3

and P(E,) = Probability that the insured person is
a truck driver = AE) 6000 .

mS) 12000 2 M
Also, P(A/E,) = Probability that scooter driver
meets with an accidgnt = 0.01

P(A/E,) = Probability that car driver meets with
an accident = 0.03

and P(A/E,) = Probability that truck driver mects
with an accident =0.15 V)
The probability that the person met with an

accident was a scooter driver,
P(E,)- P(A/E,)

car driver =

E
PE 4= P(E,)- P(A/E,) + P(Ey)- P(A/E,) |
+ P(B,)- P(A/E,)
[by Baye’s theorem] m
-l- x 0,01
- ‘ 6
[(l x o.ox)+ (1 x 0.03)+ (1 x 0.15)]
6 3 2 m
l .
1,141 6 1+6+45 52
6 2

The probability that the person met with an
accident was a car driver, P(E, / 4)

P(E,)- P(A/E)
" PE)P(4/F,) + PEy) -P(A/E;) + P(E,)- P(A/ Ey)
1

-—x003
(:_Sxo.m) ( % 0.03 |+ ( xoﬁ)
SN S ]
1 52
6 2 )]
Hence, the required probability is P(E, VE,/ A)
6 _7
= P(E, / A+ P(Ey/ A) = — + —=
P(E, / Ay+ P(E, / A= 52 i
Let E, = Event that 1 occurs in a die
E, = Event that 1 does not occur in a die
A = Event that the man reports that 1 occur
in a die
1 5
Then, P(E,) = — and P(Ey)) ==
(Ey) 2 (E2) . i



P (man reports that 1 occurs when loceur)

\)}

)3
B ) s
and P (man reports that 1 occur but | does not
occur)
‘
=pl A2
E;) 5

Thus, by Baye’s theorem, we get
P(get actually 1 when he reports that 1 occur)

A

P(E,). P ..

AB)— 1)
A A
P(B,):- P} 2.
il F(Bi

1y3

]+ Pty - r(:

Pl

13,5270
6 5 6 5
42. Let us define the following events :
E, =lost card is a spade card
E, =lost card is not a spade card
A = drawn cards are spade cards

Then,
PEy)=3a1
2 4
;)
PE)=32.3
) 52 4
220
P(A/E) = T_). s
YUe, T 20828
i 286
and P(A/E -;—-J-
)= C, 2082%
Now, required probability = P(E, / A)
- P(E).P(A/E))
P(E)).P(A/E) + P(E;).P(A]L)
1, 220
ek 20823
2207 73" 386
4 20825 4 20825
220 220 20 10
220+ 8358 1078 98 49

)

)]

2

m

(v/2)

(v/2)

m

m

m

43. Let E, : The patient follows meditation and yoga.

E, : The patient uses drug.
Then, E, and E, are mutually excluslve
and P(E,)=P(E) =1/2

Also, let E ; The selected patient suffers a heart

attack.

m

46.

40.

A (WY AT
Then, P(E/E|) = um( 100) 100" 1o g
40 M) LAy
and PUZED = ool oo " 100 " too " gy ™
o P (patient who sufféis lieart attac k fiollerwa
meditation and yoga) = P /#)
PBIRy) P(#y) h
TP PR PRI P
[ustiig Baye's thedte |
LU |
wg Pl Jﬂ L h
T j‘(l . m TET,
100" 2" 100" .a
yYoga course and meditatlon are miore benefleiaf
for the heart patlent. i
’
Do same as Q. No. 40, lAm, » l
Do same as ). No, 33, ’Am, ’4/,
Let us define the events as
B, : Students reside 1 a hastel
B, Students are day scholars
A Students get A grade
Then,
P(l;) = Probabllity that student reside 1 a tioste
= O0% = (‘9
100 )]
and P(B)) = Probability that students are
day scholars = | 60 _ 40
100 100 )
Also, P(Aflh) = Probability that hostelers get A
grade = 30%, s . 30
100
and P(A/B;) = Probability that students having
day scholars get A grade = 20% = 29
100 m
*The probability that the selecting student is &
hosteler having A grade,
7 R pe— Y RV
P(B,): P(A/E,) + P(E)) - PLA/E,)
(by Baye's theorem) m
m
w1000 1800 18 o




47. Let us define the events as
E, : Gixl gets 5 or 6 on a die
E,: Girl gets 1, 2, 3 or 4 on a die

A: She gets exactly one head

Now, P(E,) = Probability of getting 5or6ona
die=—-= 1
6 3

and P(E,) = Probability of getting 1, 2, 3or4ona
C=—==-—
6 3 m
Also, P(A/E,) = Probability that girl gets exactly

one head when she throws coin thrice = 2
: 8(1)

(- {HHH, TTT, HHT, HTH, THH, TTH, THT, TTH}]
P(A/E,) = Probability that girl gets exactly one

head when she throws coin once

1

"2 | )
The probability that she throws 1, 2, 3 or 4 with
the die for getting exactly one head,
P(E,)-P(A/E,)

P(Ez/A) = *
. P(E,)- P(A/E,) + P(E,)- P(A/E,)
[by Baye’s theorem] m
2_1
372
= 4]
(52333
3 8 3 2
1 1 1
= ; = __-5__ - __i. ) l b ¢ _2_4 ] ‘§..
1 M 1 3+ 8§ 11 3 11 1
8 3 24 24 m

48. Do same as Q. No. 47.

49. Let us define the events as
E, :Person selected is a male
E, . Person selected is a female
A: Person selected has grey hair

Now, P(E,) = P (person selected is a male) =1/2
. 1
and P(E,) = P (person selected is a female) == o

[ there are equal number of males anid females]
Now, P(A/E,) = Probability of selecting a person

5
ir i le= —
having grey hair is male = | i
and P(A/E,) = Probability of selecting a person
: - _ 025
having grey hair is female = . ”

50.

51'

52.

53.

The probability of selecting person is a male
having grey hair,

P(EI/A)= P(EI)P(A/El) .
P(E,)- P(A/E,) + P(Ej)- P(A/E))
[by Baye’s theorem] (1)
= P(E,/4) = 1
() (1< 25)
2 100) \2 100 )
"3
__ 200 _-_ 3
5 , 025 5+025
200 - 200
__5 _500_100_20
5.25 525 105. 21

Hence, the required probability is 20,
21 m

[Ans. -3—5]
. 68

o]

[Ans. l]
4

Let us define the events as

E, : Box lis selected’  E,: Box Il is selected

E;: Box III is selected

A: The drawn coin is a gold coin

Since events E,, E, and E; are mutually exclusive

and exhaustive events.

. P(E,) = P(E,) = P(E,) =

Do same as Q. No. 27.

Do same as Q. No. 41.

Do same as Q. No. 34.

1
3

m

Now, P(A/E,)
= Probability that a gold coin is drawn from box I

= % =1 [vbox I contain both gold coins]
P(A/E,) = Probability that a gold coin is drawn
from box II = 0 [ box II has both silver coins]
and P(A/ E,) = Probability that a gold coin is

drawn from box III = 15 (2)

[~box 111 contains 1 gold and 1 silver coin]

The probability that other coin in box is also of
gold = The probability that the drawing gold coin

from bag 1,



P(E,)- P(A/E,)
P(E, /A4) =, P E). P(A/EEI) > P(Ez)'P(A/El)]
[ + P(E;)- P(A/E;)

[by Baye’s theorem] (0

-x1
_ 3
1 1 1 _1 )
(3XI)+(3 ) (3 2 m
1 1 _2
1+0+1 32 3
2
Hence, the required probability is ; -
84. Do same as Q. No. 28. [Ans. -:—-:]
55. Let us define the events as
E, : Boy is selected
E, : Girl is selected
A: The student has an 1Q of more than
150 studengs
Now, P(E,) = 60% = 50
100
Now, P(E)) = 40% = 30 ,
100 m

[*-in the class 60% students are
boys. s0 40% are girls, given|

P(A/E,) = Probability that boys has an | of
Now, 1

more than 150 5

=5%=i.'6 m

d P(A/E,) = Probability that girls has an 1Q
an

_ 10
of more than 150 =10% = IBB )

The probability that the selected boy having 1Q

han 150 is
more t P(E,)- P(A/E,)

— (1)
P(E,/A) = P(E,)- P(A/E,) + P(E,)- P(A/E,)
[by Baye’s theorem|
60 ., 3
= 1030_ 10 M
6,9.x5 + | — X )
100 100 100 100
300 _300_3
300+ 400 700 7
Hence, the required probability is 3/7. m
28
868. Do same as Q. No. 34. Ans, ga]
11
8$7. Do same as Q. No. 42 [Ans. _5—0]
88. Do same as Q. No. 16.
Ans, X 0 1 2

P(xX) | 745 N5 115




—
Objective Questions
(For Complete Chapter)

(41 Mark Questions

4. Out of 50 tickets numbered 00, 01, 02, ...,
49, one ticket is drawn randomly, the
‘probability of the ticket having the
product of its digits 7, given that the sum
of the digits is 8,is

1 3
(a) 14 () 14
(© ‘15 (d) None of these
2. If P(AuU B)=0.83 P(A)=0.3and
P(B)= 0.6, then the events will be
(a) dependent

(b) independent

(¢) cannot say anything
(d) None of the above

3. If P(A)= 0.5, P(B)=0.4an
P(An B)=0.3,then P (-‘;—) is equal to

1 1 2 3
= = - d) 2
(a) 3 (b) 2 (© 3 (d) P
4. 1t is given that the events A and Bare
such that P(4)= % P(A/B)= -; and
P(B A) = % Then, P(B)is equal to
1 1 1 2
2 E & d) 2
(a)2 (b)6 (© 3 ( )3
5. For two events A and B, if
P(A)= P(%) = —ll and P(—E) = —;— ,then
- (a) A and B are independent events

TR

B)_1
©?(%)=3
(d) All of the above

6. If P(4) =, P(B)= 1 and P(A) =3

then P(A v B) 913 equal tgl -
89
il — Mot d) —
@z ®is0 @  Piso

7. If A and Bare mutually exclusive events

with P(B) # 1, then P(A/B)is equal to
(here, B is the complement of the event B)
1

(a) PB) ® 5@ ;)(Pjg;)
P(4) G/
(© -I-)-(—B-)' (d) 1- P(B)

8. A bag A contains 4 green and 3 red balls

and bag Bcontains 4 red and 3 green
balls. One bag is taken at random and a
ball is drawn and noted to be green. The
probability that it comes from bag Bis

2 2
1

3

9. A coin and six faged die, both unbiased,

are thrown simultaneously. The
probability of getting a head on the coin
and an odd number on the die is

1 3 1 2
(a) 2 (®) y (© p G)) 3

'410. If A and Bare two independent events

such that P(4) = % and P(B) = % then P
(neither A nor B) is equal to

- 5 @l

11. A random variable X has the probability

distribution given below

X 1

2 !
PX=x) {K zxilsx‘;zx K

Its variance is
16 4 5 10
(a) 3 (b) 3 (© = (d) —



12. The probability distribution of a random

variable X is given below

-4/ -3|-2/-1({0f1]2](3|4

8p

¥ | % |4 | % 70|80 |%

10p(11p

Then, the valug of pis 5 g
1 .
(@) 72 ) 73 © 72 @ 74

13. Two dice are thrown n times in

succession. The probability of obtaining a

double six atleast once is

1)" 35)"
@ (EE) ®1- (BE)
(© (115) (d) None of these

14. If m and g2 are the mean and variance of
the random variable X, whose distribution

is given by

X 0 1 2 3

v—.ﬁ‘“u—h‘%

PO Bl o | 1y
Then,
@m=c2=29 b)m=1,02=2
©m=¢2=1 dm=2,g2=1

(2 Solutions

1. (c) Total number of cases = ¢, =50

Let A be the event of selecting ticket with sum of

digits ‘8.

Favourable cases to 4 are {08, 17, 26, 35, 44},

Let Bbe the event of selecting ticket with product

of its digits ‘7",
Favourable cases to Bis only {17}.

Now,P(f) =PA4nB _1/50_1

A P(4) 5/50 5

2. (a) Given, P(4 UB) =0.83, P(4) = 0.3
and P(B) = 0.6

P(AUB) = P(4) + P(B) - P(ANB)
0.83 = 0.3 + 0.6~ P(ANB)
=  P(ANB) =09-0.83=0.07"
Now, P(4)- P(B) = 0.3x 0.6 = 0.18
P(A) - P(B) # P(AN B)

=

dent.
ce, events are depen ’
e p(A’'NB)_PAVE

P(B’) P(B’)
_1-P(AUB
" 1-P(B

1 - [P(4) + P(B) — P(A N B)]
= 1 - P(B)
_1-[0.5+04-03]_04 _2
B 1-0.4

3. (c)P(A'/B) =

W

0.6

A)_PANB
4. (c) We know that, P (E) T P(B)

P(§)= P(BN 4)

and A P( A)

| &
N
]
ISHR
]
X
to
D
RS
I
lr—-

5. (d) Given, P (
A

(8)-4

P(ANB) = % = P(4) - P(B)

and

So, events are independent.

B

Now, P (i’) =2A4NB) _ PB - Planp

P(B P(B)

and P(Bl)=—m=P(A)‘P(AﬂB)

A P(4) P(A)
6. (a) P (E) = m
A P(4)
] _P4nB 1
5 - 1T = PAnp=_1
Sl » 180
12
Also, P(AUB) = p(4) 4+ P(B) - P(A B
= P(AuB)=l+_5__i_=£9_
12 12 180 180
7. (d) Given, 4 and B are mutually exclusive events
P(ANB) =0
Now, P(a/B)=240B)_ P4) - panp
P(B)
= P4
1 - P(B



B
()

Now, P
P(A)P( )+ P(B)P( )
3
27
1

~.llw

l_ ) 3
.2 2 7
9. (¢) Let E = Event of getting a head on‘a coin

L.
2
44
7

and F = Bvent of getting an odd number {1, 3, 5},

on a die
1 1
P(E) =-, .._.=._
(E) 5 P(F) e 3
Since, E and Fare independem events.
1 1
En P(E PP)--x___
. P(BnF) =P(E)- P SwsEe
10. (d) Since, A and B are independent events.
1_1
P(AN P(A) - P =-—X-__
(ANB) = P(4) - P(B) Akt
Now, P(AUB) = P(4) + P(B) —~ P(ANB)
1.1 1_2
m=E—t_——_—=
2 3 6 3
P(ANB)=1-PAUB
_I—Z=-l
3 3
11. (b) Given distribution is
X 1 2, 3 1 4

P(X=x) k 2k 3k 2k k

. Variance = Zxp ~ (Zx;p)?
=(lk+ 8k + 27k + 32k + 25%)

12, (a) '~ Sum of probabilities distribution =1
= p++p+ap+p+Tpt8pt 9
+10p+11p+12p =1
= 72p =1
1
P %

13. (b) Here,
p = Probability of getting double six in two dice
1 1 35
T o d g=22
6* 36 =3
. Required probability

=] —(Probability of not getting double six)

-

14. (c) Given, distribution is

n

X o | ¥ |2 3
pg | & L | O] 2
3 | 2 6

4
. Mean,m=Yy p; X;
) =1
=0xl+lxl+2x0+3xl
3 2 6

=0+L+04lo
2 2

‘ 4
Variance, 6% = ) ; (x; — m)’
i=1

1

=—O.—24£—2‘ R I PR,
3( 1) +2(l 1)° + 0(2-1) +6(3 1)

=lio+0422
3 3

. m=0%=1

— (k + 4k + 9 + 8k + 5k)?
\2
=(93%) — (27k)* = (93 x 19) 3 (27 x %)

s A4 =1, =l
[.Ep. 1,50k 9]

-2 9
9
_93-81_12_4
9 9 3
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