1. (b):For A#=d¢and B = ¢,

paB)=ZACB) gy conditional probability)
P(B)
_ 7 ppy=2
2. (d):Wehave, P(A)= 3 P(B)= e
and P(AnB)= 4
i1 P(A'nB) P(B)-P(ANB)
Now, P(A'|B)= PGB B(B)
9 _4
_13 13 _5
92 9
13
3. (c) : Since, P(A)>0and P(B)#1
Now, P(A'|B) = P(A'nB) P(AuB) 1-P(AUB)
P(B) P(B") P(B)

4. () : Let E; be the event for getting an even number
on the die.

and E, be the event that a spade card is selected.

3 13_1
P(E =<5 d P(E =
(Ey) G Lan (Ey) = 51
11 1
Now, P(E; nE E))-P(Ey)==-—==.
ow, P(E 2)=P(E;) P(Ey)= 2’48
5. (d):Since E(X?) = ZX2P(X)
:1i+41+9i+16z :M:lo.
10 5 10 5 10

6. (c) : Let E; be the event that the first i cards have
no pair among them. Then we want to compute P(E,),
which is actually the same as P(E; N E, N ... N Ey), since
EicE;c..cE,, implying that E, "E, .. N E = E,.
P(E, NE, N .. " Eg) = P(E,) P(E, | E}) P(E| E, N Ey)....

" 52 51 50 49 48 47

()
Required probability =1 - P(getting no head in
three trials)
111 1.7
2 22 8 8
9. IfA, B, Care independent events, then
P(A n B C)=P(A)-P(B)-P(C)

=1-

Probability
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10. We have, P(E or F) =0.25 = P(E UF)=0.25
P(ENF)=0.25
1-P(ENnF)=025 = P(EnF)=0.75
E and F are not mutually exclusive events
[+ P(ENF)=0]

Ll

11. Total number of possible outcomes = *C, = BBX 29
X
=15x29 =435

Sum of two numbers is odd if one is odd and other is
even.

Number of favourable outcomes = °C, x 1°C, = 225

Required Probability = Zi: = ;Z

12. Let A be the event of getting an odd number on first
die and B be the event of getting a multiple of 3 on the
second die.
Then, A={1,3,5}and B =
3 1 2
P(A)= === and P(B) = —=
(A)= 2= and P(B) = =

3
N B)

{3, 6}
1

b

Now, required probability = P(

= P(A)-P(B) [+ A and B are independent]
11 1
23 6

13. 1-(1-p)(l-p,)=1-P(E)-P(E)

“1-PE,AFy=1- P TE)

- [1-P(E; W Ey)] = P(E; W Ey).
Therefore, the given probability means either E, or E, or
both E; and E, occurs.

14. (i) (d) : Since, it rained only 6 days each year,
therefore, probability that it rains on chosen day is
6 1

366 61

(ii) (c) : The probability that it does not rain on chosen
1 60 _360

day=1-—
61 61 366

(iii) (c) : It is given that, when it actually rains, the
weatherman correctly forecasts rain 80% of the time.
80 8 4

00 10 5
(iv) (a) : Let A, be the event that it rains on chosen day,

Required probability =

A, be the event that it does not rain on chosen day and
E be the event the weatherman predict rain.

CHAPTER
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6 360

Th have, P(A)) = — ,P(A,)) = —,

en we have, P(A,) 366 (Ay) 366
2

PEE | A) =1% and P(E | Ay))= —
Required probability = P(A; | E)

_ P(Aq)-P(E| Aq)
P(A;)-P(E| A1)+ P(Ay)- P(E| Ay)
6 8
7X7
= 366 10 B 0625
6 8 360 2 T 768

366~ 10 366 10
(v) (a) : Required probability =1 - P(A, | E)
=1-0.0625 = 0.9375 = 0.94

15. (i) Let H be the event that husband is watching
T.V., W be the event that wife is watching T.V.

Then, P(H) = 0.7, P(H) = 0.3
(W | H)=0.3and P(W | H) =04
Required probability = P(H | W)
P(H)- P(W|H)
~ P(H)-P(W|H)+ P(H)P(W | H)
0.7x0.3 021 7
0.7%03+04x03 033 11
(i) PHNW)=PH)xPW|H)=0.7%x03=0.21
PHNW)
P(H|W)

Required probability = P(W) =
021 21 11 3

3—033
7/11 100 7 100

16. Let E; be the event that the student misses ith test
(i =1, 2). Then E, and E, are independent events such

that P(E,) = % = P(E,).
Required probability = P(E; U E,) =1 - P(E; UE,)
=1-P(E,NE,) =1-P(E,) P(E)
[ E, E, are independent]

O
4 4 16 16

OR

Let A be the event of first person hitting the target and

B be the event of second person hitting the target.

E = A U B = the event that the target will be hit (by at
least one person)

According to question,

PA)= 2 PEB)= 2 o PA) = T PE) =

»-lhl»—-\
[SSEIE

Now required probability,
P(Ey=P(AuB)=1-P(AUB)=1-PA'nB)
=1-P(A")-P(B)
[Since, A and B are independent events]
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17. We have
P(at least one of A and B) =
= P(A) + P(B) - P(A N B)
= P(A) + P(B) - P(A) P(B)
= P(A) + P(B)[1 - P(A)]
= P(A) + P(B)-P(A")
=1-P(A") + P(B) P(A")
= 1- P(A') [1- P(B)]
=1-P(A") P(B)).
18. LetE, be the event thata student selected at random
is a girl, E, be the event that a student selected at random

P(A U B)

is a boy and E be the event that a student selected at
random will get first division.
Given, number of boys : number of girls=1:2

2 1
P(El) = 5 and P(EZ) = 5

and P(E|E;) =0.25, P(E|E,) = 0.28
By rule of total probability,
H)=P@>(Ewa+Pw>MEw»

0.78

(0 25)+= (0 28)==>=026.

19. Consider the following events:
A = a student pass in Mathematics
B = a student pass in Computer Science

We have, P(A) = %, P(AnB)=—

Required probability, P(B|A)= PANE) = 1/2 = §
P(A) 4/5 8
20. Let E, be the event that first ball being red
and E; be the event that exactly two of the three balls
being red
Then E, = {RRB, RBR, BRR}
E,={RBB, RRB, RBR, RRR}
E,  E, ={RRB, RBR}

Now, P(E,) = PgPyPy + PrPPy + PrPsPy + PPrPy

(5 3 2) (5 4 3) (5 3 4) (5 4 3)
X=X |4+ SXx=X= |+ =x=x— |+ =x=x=
8 7 6 8 7 6 8 7 6 8 7 6

 (30+60+60+60) 210

B 336 " 336

Now, P(E; NE,)=Pg-Py-Pg+ Py Py - Py
534 543 120
876 876 33
P(E, NE,) _120/336 _4
P(E,)  210/336 7'

21. LetE,=Atotal of 8={(2,6), (3,5), (4,4), (5, 3), (6, 2)}

and E, = A total of 5 = {(1, 4), (2, 3), (3, 2), (4, 1)}

Let P(E;) is the probability that A wins the game,
5 31

5 _
then, P(El):%:P(El): “3%6 3

P(E; | Ey) =



Probability

and P(E,) is the probability that B wins the game,

1. 1.8
9

4 1 =
then, P(E2)=%=§ = P(Ey)= 9

Hence, required probability
= P(Ey)- P(E,)-P(E;)
_3185 15
36 9 36 1458
OR

4 4 8
Clearly, P(E) = 5—2 =0

[ There is no common card between king and queen]
P(F) = i + i = i
52 52 52

[+ There is no common card between queen and ace]

and P(EN F)
Required probability = P(E | F)

= P(the drawn card is a queen) = %

_ P(ENF) _
P(F)

%‘OO|%‘»J>

22. We have,
k(x+1), forx=1,2,3,4
2kx, forx=5,6,7
0, otherwise

P(X =x)=

Thus, we have following table

X 1|12]| 3|4 5 6 7 | Other-
wise
P(X) | 2k | 3k | 4k | 5k | 10k | 12k | 14k 0
XP(X) | 2k | 6k |12k |20k | 50k | 72k | 98k 0
X?P(X) | 2k |12k | 36k | 80k | 250k | 432k | 686k 0

(i) Since, Zn:P(x =1

i=1
= k(2+3+4+5+10+12+14+0)=1= k—%
(i) - E(X)=2ZXP(X)
. E(X) =2k + 6k + 12k + 20k + 50k + 72k + 98k + 0 = 260k
=260 x — 1.26 =52
50 5

(iii) As we know
E(X?) = 2X?P(X)
= [2k + 12k + 36k + 80k + 250k + 432k + 686k + 0]

= 1498k = 1498 x 1

50

=29.96

OR
Let X = number of two seen

Then X=0,1, 2, 3. (- die is thrown three times)
=1-P(2)= >

1
Also, P(2)==, P(not 2
so, P(2) 5 (not 2) G

Therefore, P(X = 0) = P(not 2) - P(not 2) - P(not 2)
555 125
"6 66 216
P(X=1)=P(not2)P(not2)-P(2) + P(not 2) - P(2) - P(not 2)
+ P(2) - P(not 2) - P(not 2)
251,515,155 253 2
666 666 666 366 72
P(X =2)=P(not2)-P(2)-P(2 )+P(2) P(2) - P(not 2)
+ P(2) - P(not 2) - P(2)
211,115,151 15
666 666 666 216
111 1
P(X=3)=PQ2)-P2)-P2)=c- =5
Now, E(X) = ZXP(X)
=O-g+1 25+2 15 V a 1 _75+30+3 108 1
216 72 216 216 216 216 2

23. The sample space S associated with the given random
experiment is

={(H H), (H 1), (T, 1), (T, 2), (T, 3), (T, 4), (T, 5), (T, 6)}-
Let A be the event that the die shows a number less than

4 and B be the event that the first throw of the coin results
in head. Then,

A={(T, 1) (T,2) (T,
AnB=¢

Required probability = P(A | B) =

3)} and B = {(H, H), (H, T)}

P(ANB) _
P(B)
24. Let R be the event of getting red ball in a draw and
B be the event of getting blue ball in a draw.
Required probability = P(RBB) + P(BRB) + P(BBR)

5323523253( 30 )_E
8x7x6) 56

87 %6876 87 %
OR
Let O be the event of getting a orange ball in a draw
G be the event of getting a green ball in a draw and B be
the event of getting a blue ball in a draw.

Then, required probability
(i) P(GGB) + P(GBG) + P(BGG)
3.2,2,3212123

87687687

= 3(9 2 2) 3
8°776) 28
(ii) P(GGB)+ P(GBB) + P(BGB) + P(OGB) + P(GOB)
+ P(OBB) + P(BOB) + P(OOB)
3223212313372 33?2

=—><—><—+—><—><—+2><— X—+—=X=X—F+—X=X—
8 7 6 87 6 8 6 6

<2
6

7 8
321 2
+—X—=X—+—X
8§ 7 6 8

= L[12+6+6+18+18+6+6+12]=—=1.
336 4
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25. LetP(A)=xand P(B)=y.
We have, PAnB)=1/8 and P(A N B) =
Now, P(A n B) =1/8

= PA)PB)=1/8 = xy=1/8 (i)

Since A and B are independent events. Therefore, so are
A’and B'.

3/8

Since, P(A N B) =

o | W

= paﬂﬂ3=§

= (-9 (1-y)=

W w|Ww

= l-x-y+xy=

o x4y- 422
77878
= xty=2
YT
Now, (x - y)? = (x + y)* - 4xy
9 1 1
= —y)P= ——dx—=—
O TR T
= x-y= +t
YT
Case I: When x - —i
In this case, we have
1 3 1 1
-y=—andx+y=— = x==-andy= —
xy4anxy4 xzany4
= P(A)=1ar1dP(B)=1
2 4’
CaseII:Whenx—y=—i:
In this case, we have
1 3 1 1
- = —— d + = = — d = —
xX-y 4anxy4:>x4any2
1 1
= P(A)== and P(B)=—
(4)=7 and P(B)=
1 1
Hence, P(A) = = and P(B) = —
2 4
1 1
or P(A)= = and P —
(4)= 7 and P(B) = .
26. Consider the following events:
E = A hits the target, F = B hits the target, and
G = C hits the target
Wehave,P(E)=é,P(F)=EandP(G)=Z
5 4 3
:>P(E)=1—é=1,:>P(F) 1_§=1 ,P(G) = 1_2=1
5 5 4 4 3 3
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(i) Required probability = P(A, B, C all may hit)
=PENFNG)
P(E) P(F) P(G) [~

4 3.2 2
5473 5
(ii) Required probability = P(B, Cmay hitand A may not)
=P(ENFNG)
= P(E) P(F) P(G) [
1 3 2 1

5 4 3 10
(iii) Required probability = P(Any two of A, B and C
will hit the target)
=P(ENFNGUENFNG UENFNG)
=PENFNG)+PENFNG)+PENENG)
= P(E) P(F) P(G) + P(E) P(F) P(G) + P(E) P(F) P(G)
431+132+41213
5 4 3 5 4 3 5 4 3 30
(iv) Required probability = P(None of A, B and C will hit
the target)
1 1 1 1

G)= —X=X==—.
©) 5 4 3 60

E, F, G are independent events]

+ E, F, G are independent events]

=P(ENFENG)=PE) PF) P

OR
Let E denote the event that X gets grade A in Mathematics.
F denote the event that X gets grade A in Physics. G
denote the event that X gets grade A in Chemistry.

Given : P(E) = 0.2, P(F)= 0.3, P(G) = 0.5
P(E)=1-02=0.8,
P(F)=1-03=0.7,
P(G)=1-05=0.5.

(i) P(grade A in all subjects)
= P(E n F n G) = P(E)P(F) P(G)
=0.2x0.3x0.5=0.03.

(if) P(grade A in no subject)
=P(ENFnG)=P(E) (F)-(G)
=0.8x0.7 x0.5=0.28.

(iif) P(grade A in two subjects)
=P(ENFNG)+PENFNG)+PENFNG)
= P(E) P(F) P(G) + P(E) P(F) P(G) + P(E) P(F) P(G)
=0.2x03x05+0.2x0.7x0.5+0.8x0.3 x05
=0.03 +0.07 + 0.12 = 0.22.

27. Let E, be the event that one heart card is lost.
E, be the event that two heart cards are lost,
E, be the event that three heart cards are lost.

Also, let E be event of getting a heart card.

Then, P(E;) =



Probability

12 11
PEIE)= 35 PEIE) = 45

Required probability = P(E, | E)

and P(E|E;) = i—g

- P(E;)- P(E| E3)
P(E,)-P(E|E;)+ P(E,y)-P(E| E;) + P(E3)- P(E| E3)

107G
— 49 52C3
12 ( Be;x¥c,) 11 ( Be,x¥c;) 10 [ Bc,
o R AN G O R
3 3 3
_ 10- 8¢,
12-(Bc; x ¥C,) +11- (B¢, x ¥¢p) +10- B¢,
10, 13x12x11
= Ix2x1
12.(13><39><38]4_11.(13><12X39)+10'(13x12x11)
2x1 2 3x2x1
11
B 10x= 110 110

39X38+11X39+10X1?)1 4446 +1287 +110 5843

28. Blood | Other than
group | blood group

’ OI ’ OI

I. Number of people 30% 70%

II. Left handed people 6% 10%

E, = Event that the person selected is of blood group O,

E, = Event that the person selected is of other than blood
group O.

E = Event that selected person is left handed.
P(E,) =0.30, P(E,) = 0.70
P(E|E,;) =0.06 and P(E | E,) = 0.10
By using Bayes’ theorem, P(E, | E)
_ P(Ey)- P(E|Ey)
P(E;)-P(E|E;)+ P(E;)- P(E| Ey)
B 0.30 x 0.06 9
" (030x0.06)+(0.70x0.10) 44
OR
Let A, E, E,, E5 and E, be the events as defined below :

A : ablack ball is selected
E, : box Iis selected

E, : box Il is selected

E; : box Il is selected

E, : box 1V is selected

Since the boxes are chosen at random,

Therefore, P(E,) = P(E,) = P(E,) = P(E,) i

3 2 1 1
AlsoP(A|E)= —,P(A|E))= —==—,PA|E;) = = and
so P(A| Ey) 18 (A|Ey) 3 4 (A|Ey) 7an
4
PA|E) = —
(AIE)= 2
P(box I1I is selected, given that the drawn ball is black)

= P(E; | A).
By Bayes’ theorem,

P(E;)-P(A|E3)

(E1)-P(A|Ey)+P(Ey)- P(A| Ey)+ P(E;)- P(A| E3)
+P(E4)-P(A|Ey)

P(Es| 4) = 5
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