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MISCELL
- ANEOUS EXAMPLES
ghort Answer : [4 Marks]
@ T“_':;dm; are thrown together. What is the probability that the sum of the numbers on the two dice is
neither 9 nor 11. : [CBSE 2007, 4M]
Gol. Let A and B be the event of getting a sum of 9 and sum of 11.
Total events =6 x 6 = 36
A = {sum of 9} = {(6, 3), (5, 4), (4, 5), (3, 6))
o
P(A) = 36 ]
B = {sumof 11} = {(6, 5), (5, 6)}
2
P(B e (1]
and ANB=¢ - P(ANB)=0
P (A or B)=P(A) + P(B) -P(A N B)
A2 St
T3 36 36 6 *
P(neither a sum 9 nor 11) = 1 - P(A or B)
b3 |
=1- -6— = ——6— [1]
Find the mean p and variance o for the following probability distribution :
X ool | 2 | 3
po | L|L ]2 5 [CBSE 2007, 4M]
6121030 /
' OR
_ Determine the binomial distribution whose mean is 20 and variance 16.
z X | pX) | XP(X) | X’P(X) (2}
6 30
o] ALk Dol 15
230 |30 30
s o 36
10 30| 30 30
e i
30 30| 30 | 30
1 36 60
Total 30 30
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Mathematics

() Meanpu=TXP(X)=30_),

30
(i) Variance o = EX*P(X) - [ X P (X))?
60 s
=——(120'=2-144=
30 -2 44 =0.56 By
OR ‘
Mean =20 \
ap =20 .0) Nf =20 |
Variance =16 .. (i) YL = 16
npq = 16 ‘ T {1
Solving equation (i) and (ii), we cet 288 " 2
o0 B R
20 3 y
4 1 o
=legaiatal : 5 [1]
P q 573
Putting p in equation (i), we get
1 | %
n£=20 = n=100 L & ~ a.:
4 o) i
n=100,p= l,q:—- \')2&"/ {11
5 5 .
4 100
~. Binomial Distribution = (q + p)" = (_ + l) (1]
‘ ' 5

/ 12 cards, numbered 1 to 12, are pla

ced in a box, mixed up thoroughly and then a card is drawn at
/ random from the box. If it is known that the number on the drawn card is more than 3, find the
probability that it is an even number.

[CBSE 2008, 4M] .
Sol. HereS={1,2,3,..... 12} : i
Total events n(s) = 12 : §
Let E:number on the drawn card is more than 3 i
F : number on the card is even number E
E={4,5,6,7,8,910,11,12} i
F={(2,4,6,8, 10, 12} m |
ENnF={4,6,8, 10, 12} : ]
P(E)=2,P(F)=£,P(EOF)=—S“ (1 |

12 12 125

PENF) 5/12 5

/m’ﬁ): PE) “9/1275 g
4

On a multiple choice examination with three possible answers (out of which only one is correct) for

each of the five questions, what is the probability that a candidate would get four or more correct
answers just by guessing ?

[CBSE 2009, 4M]
150 ‘
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Sol p(correct) =3

orect) =sc (1) 2
Pdc )="C{ 2| 2

ALLEN

CAREER INSTITUTE
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P(5 correct) (IT
5¢ ==
3,

- P4

e S I N e e P T M SRl 't{,
T
Probability
P(wr 2
Ong) = 5 [l]
(11
\3) 3
(1]
(1]

4 5
or 3 correct) éc"(:.l’;j x3+£l] _A1
33 T3

9/ A family has 2 children. Find the probability that both are boys, if it is known that :
(i) at least one of the children is 5 boy

(ii) the elder child is a boy.

Sol.

i) S={BB,BG, GB}, E= {BB}
n(E)= 1, n(S)=3

(ii)

1
P(E)=—
()3

S={BB, BG}, E= (BB}
nE)=1, nS)=2

il
P(E)=—
()2

[CBSE 2010, 4M]

/C [1]

[1]

] 1
{

o —

A random variable X has the following probability distribution : (// :

X

0 192000 34 S 16 - %

P(X)| 0 | K |2K [2K [3K |K?|2K® |7K*+K

Determine :
i K (i) PX<3) (iii) P(X>6) (iv) P0<X<3)

OR

[CBSE 2011, 4M]

Find thé probability of throwing at most 2 sixes in 6 throws of a single die. [CBSE 2011, 4M]

Q)

P(X=O)+P(X=_l)+ ....... +PX=T)=1
= 0+k+2k+2k+3k+k+2K2+7k* +k=1
- 10k2+9%-1=0 = (10k-Dk+1)=0

— (10k-1)=0 2 o feie

3
P(X<3)=P(X=O)+P(X=1)+P(X=2)=0+k+2k=3k=‘1_0

o AR L
P(X>6)=P(X=7)=7k +k=100 10"’ o

3
PO <X<3)=PX=1+PX=2)=k+2k=3k=15

(1]

By

(1]

(1]

6.

] i
{
= 3
§ ¢

1
- !
<
E Sol.
i i
2 :

i
1]
: §
s i
; i

- .
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Mathematics

OR
P(H) = P(OH) + P(1H) + P(ZH) :
_"'i\é LiC ]/i\;é % ,’_1_\16 Tee [2]
\2) '\2) 'L.’Z}
1Y 22 1
_(L1) [1+6+15]="=_1_< &
\2/ YA 2'

k of 52 cards:
ﬁ Two cards are drawn simultaneously (without replacement) from a well- shufﬂedcp;; k- I\:]
Find the mean and variance of the number of red cards [
Sol. Let x denotes number of red cards in a draw of two cards

’%, 26x25 25 [va]
P(x = 0) = P(no. red cards) = Cz— 53%51 102
%0 (B0 26%x26%2 ___29
P(X = 1) = P (one red card and 1 non red card) =———512—)é—:—L="52‘>("51—‘ 51 ]
2E 25 [¥4)
P(X = 2) = P (two red cards) = szCz N
The probability distribution of X is
e e 1 2 || "
P(X) | 25/102 | 26/51 | 25/102 ..
EN et rilis 2 25 26 SO0 _ :
Mean of X = E(x) = ,Z;XP(X)-OX +1x§+2xﬁ-51+102—1 [1]
2, 95 .96 5485 6. 504 76
Y lp(x) =0 x et P x4 P = D = —
B(x) = LX) =0 X G 2 =51 s s
76 25
Variance = E(x?) — fE(x)}z—— —I= = 1]

PO Y

3 D
8.  The probabilities of two students A and B coming to the school in time are 7 and 7 respectively.

Assuming that the events, 'A coming in time’ and 'B coming in time' are independent, find the probability
of only one of them coming to the school in time. Write at least one advantage of coming to school
in time. [CBSE 2013, 4M]

Sol. Probabilities of two students A and B comming to the school in time are P(A) = 3 and P(B)==
-

probability of two students A and B not comming to the schodl in time are ' P }

3 4 L
PA)=1-—=—

P(B)=1-

-J|U\
-.IIN
g
=

~ = - S
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Sol.

P probability of only one of then coming to the school in time = P(A).P(B) + P(A").P(B)

1B Probdb”i'_)’
2]

_3,2.,45 6 .20 _26 [1%4]

value Based : Comming to school in times will lead to

(1)  attending the moring prayers

.. ¢ e
(i)  Not missing the first period }dny 8

[Any other individual response with suitable justification be accepted, even if there is no reference

to the text]. [1]
i i i ; ials, there
9, n experiment succeeds thrice as often as it fails. Find the probability that in the next five trials, t
Aill be atleast 3 successes. ; [CBSE 2014, 4M]
Let Probability of suecess P and faliure q
Given P= 3q
P+q=1
4q=1:>q=%andp='% (1]

Probobiiy (48

m

ke \BOAGHAH\ Ko JEE{Adverscad) Fnshusions\Matha\ St \ B At o\ SHEET I\O4 Lineor Programming & frobobili\Engh02

P(X>3)=P(X=3)+P(X=4)+P(X=5)

R A R TR AL AN B

10x27 S5x81 243
TE T g

_ 270+405+243 _ 918 _ 459 _ (1]
1024 1024 512 .

M man takes a step forward with probability 0:4 and backward with probability 0.6. Find the

Sol.

probability that at the end of 5 steps, he is one step away from the starting point. [CBSE 2015, 4M]

A 1
OR|
Suppose a girl throws a die. If she gets a 1 or 2, she tosses a coin three times and notes the number of
‘tails'. If she gets-3, 4, 5 or 6, the tosses a coin once and notes whether a 'head' or 'tail' is obtained. If
she obtained exactly one 'tail’, what is the probability that she threw 3, 4, 5 or 6 with the die ?

[CBSE 2015, 4M]
Since the man is one step away from starting point mean that either % 1
(i) man has taken 3 steps forward and 2 steps bzgckv_vard.
(i) man hés taken 2 steps forward and 3 steps backward.
Taking, movement 1 step forward as success and 1 step backward as failure. |
p = Probability of success = 0.4
and q = Probability of failure = 0.6 . [

Required Probability =P {X =3 or X = 2} =P (X=3)+P(X=2) =°C,p’q*+ *C,p%q’

=5C, pq? (p + q) = 10 X (0.4)*x (0.6)*(04 +0.6) = 0.576 =¥22—5

153 *
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Mathematics

1k

Sol.

OR
LetE, : 3,4, 5 or 6 is shown on dice', and E, : 'l or 2 is shown on dice’
4 2 2 1 I
P (E ) =—=2- and P E_, ——=— ]
63 E)=6=3
Let E : ‘exactly one tail shows up'
1
then P (E/E)) =P (tail shows up when coin is tossed once) = 5 k)
and P (E/E,) =P (exactly one tail shows up when coin is tossed thrice)
= P({THH, HHT, HTH}) == k%)
P(E/E|)P(E)) [1]
Required probabili P
e provadiiy =P (B/B)= 5 & /B, )P(E ) + P/, P(E,)
B 1
L 39a3 =131=8=_8_ m
2308 (3813 18

A bag X contains 4 white balls and 2 black balls, while another bag Y contains 3 white balls and 3
black balls. Two balls are drawn (without replacement) at random from one of the bags and were
found to be one white and one black. Find the probability that the balls where drawn from bag Y.
[CBSE 2016, 4M]
OR

A and B throw a pair of dice alternately, till one of them gets a total of 10 and wins the game. Find
their respective probabilities of winning, if A starts first.
Let E, =event of drawing bag X

E, = event of drawing bag Y

E = event of drawing one white and one black ball.

1
PE)=PE,) =

GIOE T

-5 -'
E,) 61576 )\5)7 30 o)
By Bayes theorem . b
i) o g{dee
P(§)= P(E,)xP(E/E,) ~ 2 30 _2 ;
E ) P(E)xP(E/E,)+P(E,)xP(E/E,) (1)(39}{1 18) 17 2
2730) (2 30) >
I ” g '
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OR
Let A, and B, be the events of throwing 10 by A and B.
P(A)=P(B)=— =L
364 12
P(A)=P(B) =— i i
12
p(winA) = P(A) + P(A )P(B)P(A)
Lol i
LWLy, o
12 12702 9.0 '
1 ] ;
=— l+(£j +(1—1) A A !
12 12 12 120 1r?
1-
1%
2
P(wmA)—L =t 12 5
12 | 144-121| 23
P(winB) = 1—2——1—1— | e
23 23

Long Answer : [6 Marks]

12.  An urn contains 4 red and 7 blue balls. Two balls are drawn at random with replacement. Find the

probability of getting : (i) 2 red balls (11) 2 blue balls (iii) one red and one blue ball.
[CBSE 2007, 6M]

Sol. Red balls =4

5 Blue balls =7 ‘ 3

t " 'T; =

Total balls =4 +7 = 11 g ‘}/“ i

| B 6 \ R

: i) P(2Redballs)=PB) PB)=—.—=— =~ \ _

? @ P( )=P(B) .P(B)= Wil T 2

|

: 1 el

! ii) P(2 Blue balls) =P(RR)=— =

@) P R : 2]

% (iii) P(one red and one blue ball)

; =P(R) .P(B) + P(B). P(R)

: 4 7 S de2s 28030

3 =——t— =t =

| 11 1 121 121 121 (2]

5 13, There are two bags I and II. Bag I contains 2 white and 4 red balls and bag II contains 5 white and 3

% red balls one ball is drawn at random from one of the bags and is found to be red. Find the probability

; that it was drawn from bag II.

E — ° [CBSE 2007, 6M]
e

.

|
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Mathematics
']’ Sol. Bagl Bag I1
i White balls =2 White balls =5
i red balls = 4 red balls = 3

e R I A e BT e B

e et e T - T7== TS WIS B SRS TNe RPSST 1 LSS PP

Total balls=2+4=6 Total=5+3=38
Let E, and E, be the events to select bag I and respectively and let E be the event 10 draw red bal|,

P(E)— P(E)— )
3
P(P/E,) = .g. %; PE/E,) == [1]
P(that the red ball was drawn from Second bag)
=P(E,/E) 2 s _ 3
P(E,).P(E/E,) . B, 2
-// - o B
P(E,)P(E/E )+ P(E,)P(E/E,) B [
13 3 3 il 58 -
: 2 - €]
i - 254
__ 28 __8 g _3,%#_3 aSe 2]
12,13 g+§ 16+9 8 25 25 e =~
23 28 38 M

14. In a bulb factory, machines. A, B and C manufacture 60%, 30% and 10% bulbs respectively,
5 1%, 2% and 3% of the bulb produced respectively by A, B and C are found to tt?e defective. A bulb
; is picked up at random from the total production and found to be defective. Find the probability that
r this bulb was produced by the machine A. [CBSE 2008, 6M]
| Sol. Here R(A)=60% = =~ 4 A
| B oy - iyl L]
il 30 3 il 1 ve
P(B)=30% = 100 "10° 3—4%’
. <
P(C) = 10% > L 5 2
(©)=10%=100 =10 - el
. /
Let E be the event of defective bulb g+ 4
T
|
= = 2
| P(E/A) = 1% 100° ,P(E/B)=2% = 100 2 o (1]
1 \ L‘ X ,_'_‘_
B 9
P(E/C)=3% = 100 =
| Required probability = P(A/E) ,
P(A)P(E/A)
= P(A)P(E/A)+P(B)P(E/B)+P(C)P(E/C) (1
S S
= 10 100 & 6 =£=2 [2]!
RN I R b T R \
10 100 10 100 10 100
il
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Coloured balls are distributed in three bags as shown in the following table :

Bag Colour of the ball 2
Black White | Red
- 1 2 3
o 2 4 1
= 4 5 3

A bag is selected at random and them two balls are randomly drawn fro

m the selected bag. They happen

to be black and red. What is the probability that they came from bag I ? [CBSE 2009, 6M]
kSol. Probability of selecting each bag =% [11
i 1
3 1 a
3
18 2w 3R 2B 4w IR 4B5W 3R
Probability that they came from bag 1 (from Baye's Theorem)
LB
==K
3 2C
= SRy 1 2 1 4 (2]
1{ Gale, -Gt clx3cl} ,
3 SeT e = O
: 3
1 Sy
] . 15
2 gyt 12 (2]
z ——t—
§ 15 21 66
t
E 21x22 21x22 462 231
| =462+ 220+420) " 1102 1102 = 551 (1l
! 16. A bag contains 4 balls. Two balls are drawn at random, and are found to be white. What is the
3 probability that all balls are white ? [CBSE 2010, 6M]
Sol. E:2 balls drawn at random found white.
A0 white ball
g A, : 1 white ball
: A,:2 white balls
§ A, : 3 white balls
3 A4 white balls !
B . "

157
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Mathematics
L [
P[Ev P(A,) | /Wé]
p(As) LA, YA,
E L (E [2]
| Y P|-= |P(A)
0 \A
1 1 3
= _ =2 3
A A T 5 ]
e e < —+—+]
€, G C, 2
17.  Given three identical boxes 11T and III each containing two coins. In box I, both coins are gold coing,
in box II, both are silver coins and in box 11, there is one gold and one silver coin. A person chooses
a box at random and takes out a coin. If the coin is of gold, what is the probability that the other coin
in the box is also of gold ? [CBSE 2011, 6M]
Soi. Consider the following events :
E, =Box Iis choosen, E,=Box Il is choosen & E, = Box III is choosen.
A =The coin drawn is of gold.
ot
1 1
We have, P(E,) =P(E,) =P(E,) = 5 ()/ ]
< P(AJE,) = Probability of drawing a gold coin from box .
2
- P(A/E,)=E=1 (1]
P(A/E,) = Probability of drawing a gold coin from box II
= P(A/E)=0 m
P(AIE,) = Probablhty of drawing a gold coin from box IIL.
= P(A/E;))=— (1]
Now, Probablhty that the other coin in the box is of gold -
= Probability that gold coin is drawn from the box = P(E/A)
P(E,)P(A/E))
" P(E,)P(A/E, )+P(E,)P(A/E,)+P(E,)P(A/E,) (1]
lxl
2 _y 1
lx1+1x0+£x1 2 ’ 5 1
3B il \
18.  Suppose a girl throws a die. If she gets a 5 or 6, she tosses a coin 3 times and notes the number of .
heads. I she gets 1, 2, 3 or 4 she tosses a coin once and notes whether g head or tail is obtained. |
[f she obtained exactly one head, what is the probability that she threw 1,2, 3 or 4 with the die.
[CBSE 2012, 6M]
158
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M B Probability

Sol, l(‘(l" ¥

‘ Or ¢ ‘{ N W ' . ‘

TR
P(E) =~ and P (R gl 1
AL +1
- LA ) 6 3 G
Let I, exactly one head shows up'
A YRR ) ]
then P (/1 ) P (head shows up when coin i tossed once) = 5 (1]
and P (B/E) P (exactly one head shows up when coin is tosed thrice)
P({HTT, THT, TTH}) = % (1]
Required probability = P (L,/E) = PE/E P(E)) (1]
P(E/E,)P(E, )+ P(E/E,)P(E,)
1.2 J
- x - —
o 02 Do g 23u0y il nloals [1]

2 3 8 3 38
19, Ina hockey mateh, both teams A and B scored same number of goals up to the end of the game, so
to decide the winner, the referee asked both the captains to throw a die alternately and decided that
the team, whose captain gets a six first, will be declared the winner. If the captain of team A was
asked to start, find their respective probabilities of winning the match and state whether the decision
of the referee was fair or not. [CBSE 2013, 6M]

Sol. Let E = captain A gets a six

F = captain B gets a six

i
PE) =< P(F) =

Iu: c"l’—‘

ma=§ P(F)=2 1]

A wins if the throws a six in 15' or 31 or 5% throw ......... (1]
Wining probability in first through = P(E) =—

2
third through = P(E') P(F') P(E) =(§-J X —é—

4
B e throw = P(E') P(F)P(E)P(F)P(E) =(§) x%

Hence probability of wining of A -

R ) (ﬁ)‘i
P(A)_—6—+(6) 6+ P .6+ ...... [1]

P(A) = 1/6 6

1-G/ey 11 (1]

159
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Mathematics

Probability of wining of P(B) = 1 — P(A) = 1 _%=15_1

- .- . . A .
Value Based ; The decision of the referece is not fair because wining probablllty of captain A 1s much

than B. (1]

is a biased coj
20. There are three coins. One is a two-heated coin (having head on both faces); another 15 2 o

. ils 40% of th
that comes up heads 75% of the times and third is also a biased coin that comes = ta ihs :)ab'li :
. Wha e probabi
times. One of the three coins is chosen at random and tossed, and it shows heads. tistiep by
that it was the two-heated coin ?

7

- 74
[0 LetX
ik ix positive integers.
Two numbers are selected at random (without replacement) from the first sIX positi g

- distribution of the rand
denote the larger of the two numbers obtained. Find the probability distribution of the random

E 2014 {
variable X, and hence find the mean of the distribution. [CBS » 6M] ]

Sol. Let E, = Two headed Coin
E, = Biased coin that cones up heads (75%)
E, = Baised coin that Comes up tails (40 %)
E = Heads comes up

PE) = P(E) = PE) = % Ry

{ARRVAS AN @
By Baye's Theorom : -
3 rE)<¢ (%)
P(EjzP(El)xP(%l)+P(Ez)xP(%2)+P(E3)xP(%3) &M(—’k et
AL 20 A T o 5
") (e (5) T

OR

S=1{1,23,4,5,6}
X denote the larger of the two numbers

if X = 2 then favourable cases are {(1,2)(2,1)}

if X = 3 then favourable cases are {(1,3)(2,3)(3,1)(3,2)}

if X = 5 then favourable cases are {(1,5)(2,5)(3,5)(4,5)(5,1)(5,2)(5,3)(5, 4)}
if X = 6 then favourable cases are {(1,6)(2,6)(3,6)(4,6)(5,6)(6,1)(6,2)(6,3)(6,4)(6,5)}  [2! |
160

{

if X = 4 then favourable cases are {(1,4)(2,4)(3,4)(4,1)(4,2)(4,3)}
{
{

Py |
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X [ POX) [ XP(X). |
2 { 9
|

I "'7
2 4
“ 1 730 /éo 1

3 %0 l230
! %0 2%0
40

2]
8 [
. AO 30
10 60/
Mean = £ X, P(X)
4+12+24
= St HH0R60 140 14 2]

30 30 3

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

variable ? If yes, find the mean and variance of X, [CBSE 2015, 6M]
Sol. X = number of black balls drawn
X=0,1,2 (1]
X P(x) x.P(x) | x*.P(x)
2 5
0 Cg G . 20 0 0
g, 42
o e e 20 20
Tea - =i 42 42 [2]
5 ST T g S 4 8
C, 42 42 42
Ip(x)=1
So x is a random variable (]
H0e 2= .. 1274 [
= =(0+—+—=—=—
mean = Zx.p(x) =0 51721 21 7

Var (x) = Zx%. p(0) - [ 2. XP(x)]

=0+— = | Bt

2
14 16 50
1o+_4__(4) =00 [1]
CYRG. 1L\

22, Three numbers are selected at random (without replacement) from first six positive integers. LetX

denotes the largest of the three numbers obtained. Find the probability distribution of X. Also, find

the mean and variance of the distribution. [CBSE 2016, 6M]

E 161
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Mathematics
Sol. S={1,2,3,4,5,6}

2)
X = {largest of the three numbers} = {3, 4, 5, 6}
X Out comes Px) | xP(x) | X" P(¥)
: 3 (3,1,2) 1/20 | 3/20 | 9/20
! 4 (4,1,2),(4.2.3).(4,1,3) 3/20 | 12/20 | 48/20 ;
: : ]
(59193)3(57 13 4)!(5!23 4)
6 (6,1,2),(6,2.3),(6,3,4).(6. 4’5)5(6-1§3)! 10/20 60/20 360 / 20
(6’ l! 4)’(6! 19 5)’ (6! 29 4)‘(6‘ 2’ 5)3 (693’ 5) (
P ™
Mean E(x) = Zx.P(x) = S
105 21 j [
20 4
Var.(X) = Zx2.P(x) - [EX)]
_se1_(105)_63 i
20 (20, 80
3 !J
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