a— 4-—“\
Fxample 2: If Zeeshan mllcdm
getting: : »

(i)

Even numbers on oy, dice,

(i) Multiples of 3 op both dice.
{ the unit, the students will be ap)g to; (iii)  Even nur.nber on the firgy dice ang the Number
At the end 0 , L anditt second dice. T3 0n the
he probability of a single eve 1¢ probabjy;, ,
. Calculate the p ‘ : Ofgy (iv)  Atleast the number 3 op the G N
event not oceurring. : bability. second dice, and Mumber 4 on the
Solve real life problems involving probability. Lo
. Solve re " p e Sol: ~ When a pair of fajr rofled th
o Calculate relative frequency as an estimate of probabijjy,, K "~ Sple space v e
: l 2 3 '
e Calculate expected frequencies. 2 A
; involving relative and expecte : ! l.le| 301413
. Solve real life problems 8‘ _ BRI frequen% 2 2 A® EEREYe 531 i: T Youneir———
Number of favourable outcopeg : DAY € o g
ility = . : . ; L] 20 | mple space when § g,
—— Total number of possible outcopmg, 22143144145 a5 [mnia
. § s \
n(A) 5.1 152 (5353 5.5 | 5.6
It is written as: P(A)= wS) GL162]63 64 65 65

P(A) = Probability of an events

n(A) = Number of favourable outcomes @
n(S) = Total number of possible ou

in mind

fair diée, what is the probabili

getting the number divisible ]
Sol: When a dice is r@ ple.

space will be:
S={l:2,3a4:5,6} S)=6
getting the

for an cvent is:

Let “4” be the event of
number divisjble by 3.

4= {3,6}; n(d)=2

P(4)= M = 2_1

ns) ¢ 3

} o

types of cvents by lil,v\.";.{
N

different colours of b

3 o

The Probability of getting the number djvisible by 3 is

\

@* Let “4” be the event of gettin

The range of probabiliy |

0Pl |

Teachers’ note: gz A

Clear the concept of all /|

(1))  Even numbers on both dice.
€ €ven numbers on both dice.

A4={2,2), (2,4, (2,6),4,2) (4, 4), (4,6), (6,2). (6, 4). (5. 6))

n(4) =9;nS)=36
Py _ 9}

n(S) % B Z
’ " ..
Thus, the probability of getting even numbers on both dice is ]

(i)  Multiple of 3 on both dice.

- Let “B” be the event of getting multiples of 3 on both

dice.
B={(3,3),(3,6),(6,3),(6,6)}
n(B) = 4; n(S) =36

S
Thus, the probability of getting multiples of 3'on both dice is %

e

i
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——————————————

(i)  Even number on the first dice and the numbem

second dLl:tc «C™ be the event of getting even numbers on !h
dice and the number 3 on the second dice.

HS‘
C={(23), 43), (6,3)}

n(C) = 3; n(S) = 36
P C) ﬁ(__l i = --l—
( T nS) 36 12

Thus, the probability of getting an even number on the first dice

1
and the number 3 on the second dice is —.

(iv)  Atleast the number 3 on the ﬁrst dice and
second dice.

Let “D” be the event of

the first dice and number 4 on the second dice,

D=1{3,4),(3,4),(5,4), (6, 4))
n(D)=4;n(S) =36
P(D)= nD) 4 1

n(S) “3% 9
Thus, the probability of gettin

number 4 on the

getting at‘least the nu

36 9

g at least the number 3 o
_ dice and number 4 on the 2n¢

Example 3: Zubair rolls a dice, what is the
getting the number 62

l:y of not
Sol:  Let «yn be the ev

ent of getu b
¢ sample space while r i
P(4)="4)

ollin
n(S)=6 gQ ={1,2,3,4, 5‘6}
n(Ss)

4 ={6}; n(4)
babxl(nt;; of not gettmg the number 6, we haye

dice i 1s -,

* To find out pro
P(A') =
sl= l
6 6
Thus, the probability of not getting the number 6 is >

—
.

mber,3 on

|

’\ Thus, the pr

!

{f two fair dice are rolled. What is the m

-~ e 4:

jxamP , -

‘;ct"“g o4 Jble six (ii) not the sum of both dice i5 g

(i) pot & e space of two fair dice is given by:
ma”(mxuh(w)ua(mxamanz@

2 g(3nA3DJ33)O4L65LO6)@1L43443

( 5)9

( 5), (4,6), (5:1); (5:2), (5.3), (5:4),65%9), (5.6), (6,1), (6.2),
Gl > 65,660 O

"(S) not a double six
Let “A ¥ be

. Eog

A'” be the event that not a double six occurs
O As we know that :

t that a double six occurs.

P(4") = 1 - P(4)
1'_36-1_35
b %5 % 3%

35
Thu% the probablhty of not getting the doublu six is -3

ice is 8.
i(:tt't"; 'S":: t(hi;abe(i/t:n(tithat the sum of both dice is 8.
B={Q2,6),(3,5),4 4,53 6.2}
n(B)=5
PBY=" "‘B’ - o
Let “B'” be the event not sum of both dice is 8.

P(B)= 1- P(B) 31
5 36 e 5——
he sum of both dice be 81s —

(i)

36

piness
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issi S & d “\C}’ a,c hl‘[ l

robabilities
a tm—gc[_l If the :{‘ ‘P((v) _ 3 I‘Cspcctivc‘y'
P(4):3'P(R)—7. .

9
Find the probabilities of .
missile A does not hit the target.

are

1 .
(i)  missile B does not hit the target,
(iii)  missile C does not hit }hc target.
Sol: (i) missile A does not hit }hc target.

1
Since, P(4) = 7

Let* 4" be the event that missile 4 does not hit the target
P(A) = 1= P(A)
1 4

4
0% ; v 3
Thus, the probability of missile ‘4" does not hit the target is 3

(i)

3
4

missile ‘B’ does not hit the target.

Since, P(B) = %

Let * B' " be the event missjle B does not hit the tar ~te
P(B') =1 -{.’(B) 2

b . . 4
Thus, the probability of ma doces not hit the target is 7
(ili)  missile 'C" ot the target. R

Since,

1

5
(C) = Z)
Let *C™ be the event missile C of not hitting the target
P(C)=1-P(C)
Qi

590

Thus, the probability of missile ‘C’ does not hit the target is i

~

-

|
|
|
‘;
|

r

gxample 6: A bag contains 5 blue balls anq 3
(he probability of select.i'ng at random:
@M 2 blue ball  (ii) . a green ball,
gol: (i) ablue ball :
Let ‘4’ be the event that the ball is blue
Blue balls =n(4)=5
Total balls=n(S)=5+8 =1

-l N
. n(S) ;
e,
ﬂ Thusgl\ ility of selecting a blue ball is l} :
: . I
. -

green balls. Fing

(iii) not 3 green ba|.

5

) (i
. en ball
@’ the event that ball is green

Green balls = n(B) = 8
otal balls=n(S) =5+ 8 =13
P(B)= n(B) 8

n(S) 13
Thus, the probability of selecting green ball is ,‘8«‘ ’

3
(iii)  not a green ball
Let * B'” be the event that the ball is not green.

P(B')=1- P(B)

8
-

13
13-8_5
T 13

Thus, the probubilily of ;mt selecting a green ball is l—z ;
Examplé 7: A card is dra-v&-'n at l:and(?m, from a pack of 52 playing
cards. What is the probability of getting:

g a card of heart (ii) neither spade nor heart

El"z)tal number of cards = 52 ; n(S) = 52

—_—
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——— EXERCISE RN

T Total cards = 52
Let ¢ "be the eventof | R "B Arshad rolls a dice, with sides labelled L, M, N, 0,P,U.
selecting a-cardef « 1 sims 1 What is the probability that the dice lands op consonant?
heart. - i I Sol: The sides of the dice are labeled: yN,0,P,U
Number of heart | 13 Spades lJBEI:?s n(lRl:l;m 13 l)(:(mlomh St ;, I: ]dentlfy the consonants and v.
cards=13:n(Ad) = 13 1 'B:f“ LJ:____ uir._ = \l\.‘“ )
O 6.0 j’ Mg [ tking | dking [ e » Consonant§- i PO
b RY) f { 1 Queen | 1 Queen ;; ! QU“‘IT I Queen L4 Vo“fels: O’ U -
B33 "; Tdack || Uack |/ Vhack | Step 2: Count the conSgnant vowels
D & f ! I Ace ;: I Ace 5 1 :\cc_’: A Total CQ!]S m’ M’ N, P)
} 2 o cands | 12 1) cards | 142 --;“'\‘»‘“’Si (2- 10 eard e Total si dlce =6
Thus. the probability of getting a card of heart is z : " lateytRe probability
¥ 1ty of landmg on a consonant is the ratlo of the
consonants to the total number of sides:

Total sides

(1) neither spade nor heart 7
Let "B be the event of selecting a card of spade or heart 6 B : Number of consonants 4 2
. ’ ' ‘ » _ P(consonant) = : ————
Number of spade and heart cards = 26 ; n(B) = 26 : 10 6 3

= : ' Final Answer:
n(B) , g
2 ( B )= =" ; | 2
¥ 1n(S) e : The probability that the dice lands on a consonant is >

— _2 » 1 2" - Shusia throws a pair of falr dice. What will be the
52 2 ,; . probability of getting:
Let *B” be the event of selecting neit or heart card. B Y,
e : : (i) product of both dots is between 5to 10.

(iii)  the difference between both the dots is equal to 4
| (iv)  number at least 5 on the first dice and the

2 ber at least 4 on the second dice.

2 o problems, we 11 consider that

Sol:  "To solve these probability
ix-sided dice. Eac

o ing two fair si o
Shazia is throwing ¢ total number of outcomes is:

dth
nu ed from 1 to 6, an
mber R '
3

Thus, the probablhly of getting ncnthcr spadc nor heart cards is -2— h die has faces
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e

Now, let's evaluate each part:

Jeast 4 '
The sum of dots is at ‘
gl‘:\e <um of dots § ranges from = 2(1+1)t0 12 (6+6) Fors > 4
: I
exclude S =2and§ = 3 e |
e §=2:(1,1)— 1 outcome. , ' \
e §=3:(1,2).(2,1)— 2 outcomes. t
+ Total outcomes where § < 4=1+2=3. k
« Favorable outcomes where S = 4=36 —3 = 33
Probability:
Favorable outcomes 33 11
P(S=4)=
' Total outcomes 36 12
(i) The product of both dots is between 5 and 10

We look for outcomes where 5 < P < 10. Let the dots on the dme
be (x,y), andtheproductlsP =x-Y.
e P =5:(1,5),(5,1). ,
o P=6:(16),(2.3),(3,2), (6,1).
* P=8:(24),4,2).
* P=9:(33).
* P=10:(25),(52).
Total favorable outcomes:

(15),(5,2), (16),(2,3), (3, 2)

rQZ) @3, 3)

(2,5),(5,2
Probability: ).G.2) ( es)
(i-ii) The diﬂ'ere . .\
Let the dots on the dice tWeen both dots is equal to 4 !

(x,%), and the diff ol
b POSSiblepairs; ), e difference is | x — y =4

° X=y=4:(51),(62).

O y—x=4 (1 ,5), (2,6).
Total favorable outcom

(5,1),(6,2), (1 5),(2,6) 4 outcomes)

" The favorable outcomes ar€

4 _3
=4
P(lx-yl=4)= %%

Number at least S on the first die and the number at
Jeast 4 on the second die

Let the dots on the dice be (x,y), wher Sandy > 4.
 Forx=5:y=456—30 S,
e Forx=6:y= _4.5,6 *@c mes.

(iv)

' Total favorable outcames: »
8+3=6.

robablllty

‘b

P > 5 d > 4 = —=-
(x andy > 4) = 36 3
alphabet is selected at random from the word

“MATHEMATICS". ‘Find the probability of getting:

- (1) vowel (ii) consonmant (i) anE
(iv) anA (v) notM (vi) mnotT
Sol: The word “MATHEMATICS” contains 11 letters. Let’s
break down the problem:
S{ei) 1: Identify vowels and consonants

o Vowels: A, A, E, I — Total vowels = 4.

e Consonants: M, T, H,M, T, C, S — Total consonants = 7.
Step 2; Solve each part
(i) . Probability of getting a vowel
The favorable outcomes are A, A, E, I (4 vowels). Total letters = 11.
Number of vowels 4
P(vowel) = —Toilletters 11

lity of getting a consonant
ok i M, T,H,M,T,C,S(7 consonants).

(ii)

=11.
Total letters Number of consonants

7
P(consonant) = Total letters ™

11
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(m) Probability of getting an E
The letter E appears once in the word.

Number of E's _ i
P(E) = —foalletters 11

(iv)  Probability of getting an A
The letter A appears twice in the word. .

Number of A’s . i
P =T B0

) Probablln‘) of not getting an M

The letter M appears twice in the word, so the remalnmg letters <
n-2=9.

: Number of non-M letters 9
P(not M) = - =

Total letters Ty
(v)  Probability of not getting a T S

The letter T appears twice in the word, so the re

maining letters =
11-2=09,

N g
P(not T) = umber of non-T letters

Total letters
4. Aslam rolled a dice, What is the probablll

et g
the numbers 3 or 49 Also find the pro 0 nogt
getting the numbers 3 or 4,
Sol: Aslam rolls a standard six-sided dle c face is
numbered 1,2,3, 4,5,6.

Step 1: Total possible outcomes_.
The total number of outcom @ olling a die is:
Step 2: Probability x.g the numbéers 3 or 4

* Favorable oyt es: {3,4} — 2 outcomes,
[ ]

Total outcomes: 6
The probability of getting 3 or 4 is:

Favorable outcomes
Poeri)m Total outcomes ' s

Wl =

e

/b abll'ty of not getting the numbers 3 or 4

wep 3 l’l"’meg 3 or 4 are excluded, the remaining outcomes are
5,6) — 4 outcomes.

ility of not getting 3 or 4 is:
Remaining outcomes

1,
{The probab

p(not 3 or4) =

Total outcomes A
Abdul Hadi labelled cards frouad1 % 30 and put them

in a box. He selects a ca ndom. What is the

probability that se ¢ d containing:

(“) 1\‘ etween 17 to 22
ber at least 20

number not 27 and 29

O (v) number not between 12 to 15

Sol: Abdul Hadi has 30 cards labeled from 1 to 30, so the total
number of outcomes is:

Total outcomes = 30
Let’s calculate each part: )
(i) Probability that the selected card contains the number 25
The number-25 appears on 1 card.
Number of favorable outcomes _1_

P (numbelj 25) = Total outcomes g

(ii) Probability that the seleeted card contains a number

between 17 and 22 y 226
The numbers between 17 and 22 are: l7._18, 19,20, 21,

cards,

Number of favorable outcomes
Total outcomes

P (number between ]7 and 22) =

—
—

o] =

6—
0
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I

e ~ olocted card m
Probability that the selec umhe'

(iii)
least 20
The numbers that are at

cards.

Jeast 20 arc: 20, 21, 22, ..., 30 >1 }

Number of favorable outcomeg 1
P (number at least 20) = Total outcomes e \1

bility that the selected card is not 27 and not 29

iv) Proba
(iv) excluded, so the remalmng “Umbe

The numbers 27 and 29 are

— 2 = 28 cards.
are 30 — 2 Number of favorable outcomeg

o sm—— 2
P(not 27 and not 29) = Total outcomes = 3\3
14 '
15

(v) Probability that the selected card is-not between 12 and g5 |

The numbers between 12 and 15 are: 12,13,14,15 — 4 card,

The remaining numbers are 30 — 4 = 26 cards.
Number of favorable OUIc_o

Total outcomes

P(not between 12 and 15) =

= % = 1—5-
6.  The probability that Ayesha will Pﬁb.xammatmn
{is 0.85. What will be the pro at Ayesha will
not pass the exammatlon"

" Sol:. The probability that ot pass the examination
that she will pass The =

is the complement of
formula for the co
assmg) =1- P(passmg)

Given:

, P(passing) = 0.85
Calculation: '

P(not passing) = 1 — 0.85 = 0.15
Final Answer:

The probability that Ayesha wil] ot pass the examination is 0.3
S g

Wl

—

ed a fair coin and rolled a fair dice once,
bability of the following events:

at least 4 on dice.

d the number 2,3 on dice.

/1 abish t0S$

T gind the pro
tail on coin and

(i

n coin an .
(i) :Z:((: :nd tail on coin and the number 6 on dice.
(iif)
(iv)

not tail on coin and the number 5 on dice.
¢ head on coin and the num@ 2 on dice.
) h“::)sses a fair coin and rolls m Nded die, so we
Ta s:liue probablhtles based 0n® ol

favorable outcomes.
Stepl Total posﬁ |
om

{Head (H), Tail (T)} — 2

tc s of the dlce {1,2,3,4,5, 6}—>6outcomes

otal outcomes:
2 X 6 12
Stép 2: Solve e'ach part
@)  Tail on the coin and at least 4 on the dice
. o Tail on the coin: 1 outcome (T).
e At least 4 on the dice: Numbers 4, 5, 6 — 3 outcomes.

o Favorable outcomes:
(T,4),(T,5),(T,6) (3 outcomes).

Probability: ,
P(Tail and at least 4) = Favorable outcomes 3 1
M e & ‘Total outcomes 12 4
(). Head on the coin and the number 2 or 3 on the dice

* Head on the coin: 1 outcome (H). '
*" Number 2 or 3 on the dice: Numbers 2, 3 — 2 outcomes.

- @ Favorable outcomes:
(H, 2) (H 3) 2 outcomes)

Probability:
Favorable outcomes 2 1
P(Head and numb = ' i T
( b s or-3) - Total outcomes 12 6
.\ |
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Probability event A:

. - ber 6 - — R
in and the num on {
(i) Head and Tail on Ihc::; e und tail on coin andht 'li“ — P(B') = 1—P(B)
Lot “C™ be an event of occurt =] _.-I— = —————6—1 =%
number 6 on dice. W(C) = 2 6 6
¢ - (.0, (T, 0) }(: A card is selected at random from a well shuffled pack of
Probability of event 52 plying cards. What will be the probability of selecting;
P(C )L’LQ = 2 =-(|- @) a queen (i) neithegalquegn nor a jack
12 6
. he coin and the number 5 on the dje, sol: A standard deck of 32 playm nsists of.4 Suits
(iv)  Not tail on the L rring a tail on coin and numbe, s (hearts, ¢ diamonds, clubs, spades), s in each suit. Each
Let *A" be an event of occ “ suit contains exactly one qugen arig 0
dice. o ()= ) probability of selecti -l y
A={(T,5)}n( There are 4 queens ifi ne in each suit).
The total 0 2. -

_ n(A) N

P~ s

12

The probability of not tail on coin and number 5 op dlce |

P(4)=1-P(4)
"
12
_l2-1
B
_u
12
(v) Not head on the coin an

d r 5 and 2 on the dice
Let ‘B’ be an ever@@mg head on coin and numbe
5 and 2 on dice. ' |
Am«mlé;xmm=z :
Probability event B: 3

pepy By _2 1

|
!
|
i
{
|

6@
O‘b

[

|

Z
4
!

( _——— D e—=—

n(S)
The probability of not
5 and 2 one dice.

126

probabi

b< G

(queen) = .

Number of queens 1

Total cards

.Total cards: 52.

Total queens: 4.

| ) T52° 13
* ility of selecting neither a queen nor a jack

e  Total jacks: 4. .
e Cards that are either a queen or a jack: 4 + 4 = 8.

e Cards that-are neither a queen nor a jack: 52 — 8 = 44.

Probability:

Number of favorable outcomes
Total cards

4 1
52 13

P(neither queen nor jack) =

9. A card is chosen at random from a pack of 52 playing
cards. Find the probability of getting:
(1) a jack (i) no diamond

Sol: (i) Probability of getting a jack

Ina standard deck of 52 playing cards:

occurrmg head on coin and number '

Probablll P(jack
- = G T ty: P(jack) =

® There are 4 jacks (one in each suit: hearts, dlamonds

clubs, spades). -

Total number of cards = 52.
Number of jacks _

Total cards
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(ili)) Head and Tail o. .ae com and the number 6 m
Let “C™ be an event of occurring head and tail on coin and ice |

number 6 on dice

C= {(H.6).(T.6) }.n(C) =2

Probability of event C:

“wC) 2
PC) ) . l
nS) 12 6

(iv)  Not tail on the coin and the number 5 on the dice
Let A" be an event of occurring a tail on coin and number 5 op

dice.
A={(T.5)}n(AD=1
Probability event A4:

P(.4)= '7(‘4) :—1—
n(S) 12

The probability of not tail on coin and number 5 on dice is
P(A)=1-P(A)

oL » .
12 > :
\
_12-1 a
’ O
_u G
12 :
(v) Not head on the com an er 5and 2 on the dice
ing head on coin and number

Let ‘B’ be an
5 and 2 on dice. &
—'(H?. )Y.n(B)=2 ’ e

Probability event B:

nBy_2 _1

n(s) 12 6

The probability of not occurring

P(B) =
head on coin and number

_/

S and 2 one dice.

L ———
X n=1-PB)
PE) 61 .2
=== = 6

° d at random from a well shuffled pack of

A card i selecte What will be the probability of selecting:
s een nor a jack

8. 52 plying ::1 it (i) neit .
o f 52 play s\consists of 4 suits
sl P i Gcards in each suit. Each

. A standar
Solans diamonds; clubs, s adeag "
i exactly one qugen e jac

ntama
ueen

suit €O ’ “Ie
)Pmal;:l: (l]t: k (one in each suit).

The t s is52. -

rob Number of queens _ _4; _ _}_
(queen) ~ 7. Total cards 52 13

a queen nor a jack

1) Probablllty of selectmg neither
Total queens: 4.

‘Total cards: 52.

- Total jacks: 4.
o Cards that are cither a queen or a jack: 4+4=8.

o Cards that-are neither a queen nor a jack: 52 —8 = 44

Probability:
b g L Number of favorable outcomes
P(neither queen nor jack) = — e A =—=—

" A card is chosen at random from a pack of 52 playing

cards. Find the probability of getting:
(i) a jack (i) nodiamond
Sol: (i) Probability of getting a jack
Ina standard deck of 52 playing cards:
~ There are 4 jacks (one in each suit: hearts, dlamonds
clubs, spades). ;
* Total number of cards = 52-.

Probablllty P(jack) = Number ofiacks _ _ 3
e i _— E.

9

Total cards 52

er
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(i) Probability of getting no diamond

In a standard deck of 52 playing cards:

e There are 13 diamonds (one-quarter of the dcck).
e Cards that are not diamonds = 52 = 13 = 39,

Probability:
Number of non-diamond cards 39

P(no diamond) = Totnl cards = 53
Relative fre Frequency of specific event 4
clative uency = = =— .
— Total frequency N Where jy =y

Example 8: Find the relative frequency of the given date_

fF 13569 |10]s8]2
Sol: X . :
2 3
3 5
4 6
5 9
10
— =0.2
43 .
8 ¢
— =0.1
43 g
. 2
8 2 = =0.04
i Al

Example 9: A survey was conducted on 80 students of Grade - X |

and asked about their favourite colour, The responses are:
() Red colour = 23 students (ii) Green colour = 15 students

—

—

/Pmk colour =

(iv)

25 students(iv) Blue colour = 10 students

I white colour =7 students.
(he felative frequency for each colour.
b Total number of students = 80

I
S'l’ Relative frequency for red colour = —=10.29
‘ |t means that 29% students prefer
Relative frequency for grc = =0.19

ii)
( It means that 19% smcm green colour.
(||l) RCIa“VC ﬁ'cql,l0\ colour= —=0.3]

{{ means that 31% refer pink colour

] & y for blue colour £= 0.12

" m studems prefer blue colour.

e tlve frequency for white colour = %: 0.09

ans that 9% students prefer white colour.

Example 10: Abdul Rehman obtained different marks in dlfferem

subjects out of 100 marks. The detail is as under:

. |Subject Urdu | English (Islamiyat| Mathematics | Science | Computer Science
Marks Obtained | 75 80 72 95 81 85
Find the relative frequency of above given data.

Sol: Subject Marks obtained | Reclative frequency
Urdu 75 D _o1s
= : 488 ‘
X 80 1
English = 80 —=0.16
s : e 488
Islami e 2 015 “
slamiyat — =0 |
slamiya 2 288 |
95
Mathematics 95 —=0.19 '
fathematics ) o |
Scien 81 3 o |
cience _ N |
. 1
b 85 B oo !
Science 488 -
“Total . X/ =488 J
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- 1o are rolled 50 times. The Probgy; i

X 0

W\-) [ 0.09 l
" ) f
Find the expected frequency of occurrence of each six - hus, the non-
| EXERCISE

Sol: .
I;rNo. of Sixes (_\-)I P(x) }Expected frequency /\m
, 0 [ 009 | 50 x 0.09=4.5 Y
[ 1 [ 010 ] 50x0.10=5 Lo
[ 2 | 0a2 , 50x Q2= T
[ 3 [ 024 | 50 x 0.24 = 12
1 4 o0 | 50x0.10=5
| 5 | 020 [ 50 x 0.20 = 10

| o015 , 50x0.15=17.5

| . &

Example 12: Find the average number of
times getting 1 or 6, when a fair dice is rolled

300 times.

Sol:

fair dice is rolled:
§={1,2,3,4,5,6} ;n(S) =6 Let “B”

event that 1 or 6 comes up.

Therefore, £ (B) =

-

Let “S” be the sample Space when a

pproximately '
equal to a fixed
number of trials.

‘b ,
ey i

I
=300x - =100
3

Thus, the average number of times 1 or 6 comes up is 100.
__/

. Horse=Ricks in Rus

‘ Fre

' j frequency = 60+

f the probabllny of a defective bolt is 0.3 Find the

Example 11: Six fair dice ilig P
occurrence of different pnumber of sixes are given beloy, B Wop — mple 13 I
expected frequency of the following data: nd thy B bop f non-d‘?fccnvc belts in-atotalto S00.
pum The probablhty of defective bolt is = 0.3
Sol: Probablhty of non-defective bolt=1-03=0.7
: _defective bolts = 0.7 x 800 = 560

Number of non
defective bolts will be 560.

, number of deaths from
my crops over to years. The

A researcher collectm

S1

table is as follORSN, @
No. of death [ ¢ 2 3 4 5 | 6
50 87 40 32 15 10
Sol-' t tive frequency of the given data.
d®have the total frequency as:

50 + 87 + 40 + 32 + 15+ 10 = 294
ow, let's compute the relative frequencies for each category and

implify the fractions.
Number of Deaths =0

N

1) 60
Fre uenc, ‘ .
k Yo .60 30
294 - 147
@)  Number-of Deaths = 1
Frequency = 50 ‘
' 50 '25
294 - 147
(3) Number of Deaths=2
Frequency = 87 , .
’ . 87 29
' 294 98
(4  Number of Deaths=3
- Frequency =40
40 20
294 ~ 147
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(3)  Number of Deaths = 4
Frequency =32

32 16
294 147

(6)  Number of Deaths =5
Frequency = 15

B _5
294 98

(7)  Number of Deaths = 6
Frequency = 10

100 . 5
294 147
Final Summary Table: o
Number of Relative Frequency (Simpj;
Deaths Frequency Fraction)
0 60 3
1
1 50
2 87 6 29
' 98
3 40 20
: 147
4 3 16
147
5 15 g |
98 .
6 10 5
147
Total If =294
e

_— mquency of defective products ifl 750 samples are
. hown in the following table. Find the relative
S

freq uen

cy for the given table.
=

No. of ol 1|23 |4]|5|6]|7]38

Jefectives PET

sample
No. of sample

Sol: Step 1: Da

66 [ S0

120 [ 140 | 94 | 85 5 \S0®| 40
ta Table '

The data provided is:

No. of Defectlves . 2 13 Ly 5 g
per Sample . .

No. of Samples 140 [ 94 | 85| 105 |50 | 40 | 66 | 50
Step 2: r of Samples : -
The r of samples is:

Total Number of Samples

"~ =120+ 140+ 94+ 85+ 105 + 50 + 40 + 66
f + 50 =750 o

Step 3: Compute Relaitivc_: Frequeéncies =
- Now, we'll compute the relative frequencies for each category and
express them as simplified fractions: ‘ - ’
0. Relative Frequency of 0 defectives:
120 4

750 25
1. Relatlve F requency of 1 defective:
140 14

750 . 75
2. Relatlve Frequency of 2 defectives:
Y94 47

750 ~ 375
3. Relatwe Frequency of 3 defectives:

750 150

~l
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f 4 defectiv

is conducted.
7 ral knowledge 1 !
jtion Oﬂt g;l::,gwers out of 5 questions for
e
i .

4. Relative Frcqucncy1 85 . cq\ i -
e T — uiz comp rrec
750 150 0¥ umber of €2 %
5. Relative Frequency of 5 defectives:
50 1
750 15
6. Relative Frequency of 6 defectives:
40 4
750 75 -
7. Relative Frequency of 7 defectives:
66 11
750 125
8. Relative Frequency of 8 defectives: _
S0 _ 1 a2 T8t NG 6 = 100
750 = 15 tal num 7 " 25 + 18+ 9 =
rFinal Summary Table 11?:02'1 N ts # %0 + 23 +.15 +*
No. of Defectives R_m ' ] ‘e Relative Frequencies ber of
) per Sample Frequency (Simplified ;;la“eycy | Step 3:Co N the relative ﬁ-equenClC.S for eacl{ nur.n
0 120 2 Ctioy No ?.rs and express them as simplified fractions:
25 elative Frequency of 0 correct anSWers:
1 140 ’ 10 1
100 10
l 2 94 - 1. Relative Frequency of 1 correct answer:
} - 23 23
| 3 85 . 100 100
- 2. Relative Frequency of 2 correct answers:
4 15 3
100 20
5 3. Relative Frequency of 3 correct answers:
' ' 25 1
6 100 4
4. Relative Frequency of 4 correct answers:
7 18 9
100 50
8 5. Relative Frequency of 5 correct answers:
_ ‘ 9 9 '
Total —_ 100 — 100
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Number of Correct '“i;‘rcquérﬁ;— Relnﬁvc-l?—‘\r::;{,e =50
. - . ; e dents =
Answers (X Simplifi per of stu
Answ “ET)“ s 25 ,A(I%* et AR ....'Ei!"lj'm(,\nL al numbe — Relative
B | T() ~. o | No. of £ il Percentage
i 3 T | Do | students 0 | T 3/
— 0 A
100 | —"
| 2 15 3 an 40 2. 0.37 x 100 =37%
% Bi 108
S = l—
| 3 25 x 0.065 x 100 = 6.5%
L b : FrcSh 07 o . (/]
| 3 B | b |
| Doy ~19.40
- . . 20 chicken, 0.19 x 100 =19.4%
L - e — 0.14 0.14 x 100 = 14%
. . - 0
[ Total 7/ =100 00 . - 1 -
25
4. A survey was conducted from the 50 students of wee 25 ﬁ=023 0.23 x 100 =23%
and asked about their favourite food. The responses are "
Name of food item ] Biryani | Fresh | Chicken | Bar — oot Total >f =108
juice : B.O eet 37% students like biryani.
No. of students 40 07 21 = ii) 19.4% students like chicken.
(l) how many percentages of e b iii) Fr'esh j}l%CC is liked by least students.
(u) how many percentages * like ch';{lt:l;:) ' iv)  Biryaniis mqst preferred by the students.
?ll) wh.lch food'is the leas WY the students?. 15 In 590 trials of a thrown of two dice, what is expected
ol iv)  which food is the erred by the students? frequency that the sum will be greater than 8? '
Dat.a s - | .S}'lol: To §olve _thl'S, we first need to determine the probabiiity of
: s: . i the sum of two dice being greater than 8. Then, we'll calculate the
Number of Students g)t(::cltei ﬁ_'?flllll"fncy basgd on the given number of trials.
/ 20 : Possible outcomes
Fiscsh Rbos ” I:t/o dice have 6 faces each, so there are 6 X 6 = 36 total
comes
Chicken 21 lti '
BBQ i‘/epl?. Outcome‘s where the sum is greater than 8
- . 15 ¢ list all combinations of two dice where the sum exceeds 8:
cets 25 o * Sum=9:(3,6), 4,5), (5.4), (6,3) — 4 outcomes
i * Sum =10: (4,6), (5,5), (6,4) — 3 outcomes
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— 2 outcomes

T
5)
e Sum=11:(5.6). 6
e Sum=12:(66)—1 outc;mel P
Adding these outcomes: 443+

Step 3: Probability

8 is
s a sum greater than ;
The probability of gettmgfavorable —— 10 &

total outcomes - 36 18

P(sum > 8) =

Step 4: Expected frequency

by:
The expected frequency is given
PExpected Frequency = P(sum > 8) X Total Trials,

Substituting the values: .

5 0
Expected Frequency = T x 500 = ETH ~ 138.89 139
6. What is the expectation of a person who i to

Rs. 120 if he obtains at least 2 heads in single tog, &
three coins?
Sol:  Total Outcomes: Tossirig 3 coins gives 23 = 8 tot,
outcomes. ‘ !

. Favorable Outcomes: You need at least e@
o 2 heads: HHT,HTH,THH — 3 oées, s
o . 3heads: HHH — 1 outco e@
o Total favorable outco eé 1 =4,

Probability of at least %

n gets Rs 120 if they get at least 2

P(at least 2 heads

® Reward:
heads.

. Expectation: Multiply the probability by the reward:
, 1.

‘ Expectation = 3 x 120 = 60.

Final Answer: ,

The expectation of the person is Rs. 60.

—

- Find the expected frequencies of the given data if the
. experiment is repeated 200 times.
T8 b A b k..t & T T2
P9 | 0.1 | 021 | 017 | 0.18 | 0.09 | 0.17 | 0.07

Sol: To calculate the expected frequencies for the given data
when the experiment is repeated 200 times,se the formula:

Expected Frequency = P(x) X TétaNNumber of Trials.

Given:
¢ Total trials (n)
J P(x)va 0123456
7018009017007
Cal

Expected Frequency for each x = P(x) x 200
Forx 0: 0.11 x 200 = 22
o Forx= 1. 0.21 x 200 =42
e Forx= 2:0.17 x 200 = 34
e Forx=3:018x200 =36
e Forx=4:0.09 x 200 = 18
'« Forx=5:017 X200 =34
o Forx=6:0.07%200=14

X o | -1 2 3 3 5 i
PX) oAt 1o | 047 | i | o0 [ 017 | ow7 |
Expected Frequency 22 42 34 36 18 kY] 14 j =
Results:

The expected frequencies are:
x=0:22, x=1:42, x = 2:34, x = 3: 36, x—4 18, x
=534, x =6:14.
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S
. The
probabi
ity of getting S sixes while tosgj
Six

>
. Hm
§ many tim
es would you expect it tg g, lle@l‘
0\‘ s

Sol:
P Let g™
be an ev
event of getting 5 sixes while ¢ lx“’
OSqln
g

Probabili
ihity of getting 5 sixes = P(A) = 2 leg
. Numbe jals = °
We know thay er of trials =N =200
Expected frequency

N x P(A)
Expected frequency = 200xZ
5

=40x2

(viii) N &t

-

— fexpected frequency
equal to the fixed

(d) gum of
The sum © ofa llexpccted frcquencnes is
‘ (v) ¢
numbcr‘:ﬂls (b) relative frequencies
& (d) events

\ (©) outcomes ‘ '

i) The chancé of occurrence ofapa vent 18 callec!.

: sample space . imated probability
@ expected frequency

(a)
(©) probability
(vii) AR event which pro@ occur. It has greater chance
to occur isecal °
v (a event (b) likely event
(d) certain event

likely event

e total number of possible sample space when 4

REVIE ' .
. . W EXERCIS@ e
; our options a O e are rolled:
B e opt:':ngwen against each stateme @@ 6 (b) 6
(i) Each ele nt. ' ) .6 @ 6°
ment of t : : '
B e he sample space is calle e ) ;’Vh:le r;;lmg 2 pair of dice, what will be the probability of
c " (b : e by
(”) ,i_[: . Samp]e point (d)) - ok 5 (a) | ‘ 1
P hutcome which represents h§w s o '8 ®) %
t 1ngs to be happened tlmes we y 5
(a)  outcomes : e (©) = ) T
(C) sam fav 36
ple Sp Ourable out t (x) Acardi
(iii : d cOme card is chosen from
) Whth one t ft( ) sample point srobability ot et na Paclf of 52 playmg cards, find the
relative to 2 en a specific event o ' 2 - ojac and king:
(@ ex umber of frequency event ceus @ = 1
" pected frequency or trials? 13 ® 3
% sum-of relative frequency - : © ) it
i) Est relative frequency  (d)  fre 5 _ 7 g v 1B
stimated probability of an SAHEnEY. Answers: 52
(@)  relative frequency evenbt. occurring is also known as: O c G/ b
(¢) _ class boundaries (b)  expected frequency W) | ¢ (vii) | b ((\23) | a |V ] a
(lX) - d (x)
. b
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Define the following:

2.

(i) relative frequency

(ii) expected frequency o

n
Relative Freque
. 1

Ans . '()fr ency is the ratio of the number of times i
Relative frequenc) ber of trials or observationg 5 o

] num
otal n imate the likelihood of an event, as:

occurs to the t
experiment. It is used to estl
on experimental data.
Formulx: Frequency of the Event
Relative Frequency = T mq) b e oF T?m

Example: If a die is rolled 50 times and the number 6 appears "

times, the relative frequency of rolling a 6 is:

—=0.2.
50

(i)  Expected Frequency
Expected frequency is the predicted number of times ap even

should occur based on its theoretical probability in 5
number of trials. It is calculated by multiplying the probaff;

the event by the total number of trlals e
%’d« of Trials

Formula:
Expected Frequency = Probability of the Event x
ity of getting

Example: If a coin is tossed 100 times, tl@
heads is 0.5. The expected frequency

0.5 x

| An urn contains 10 5 green balls and 8 blue
f selecting at random.

balls. Find th

(i) a gre (u) a red ball
(iii)  a blue ball (iv)  not a red ball
(v)  not a green ball

Sol:  Given Data:

* Number of red balls: 10
*  Number of green balls: 5

The probability is:

par—

/,-r:I:;b’er'Of blue balls: 8

. Total balls in the urn:
10+5+8=23.

;) Probability of selecting a green ball:
The probability is:

A ball) = Number of green balls &
IR ~~ | - -]
(u) Probability of selecting a red b

)

Tedballs 10

Pl ba")\ JTotalballs 23
(iii) Probability & a blue ball :
The prob: 11
Number of blue balls 8
ba") Totalballs ~ 23
blllty of selecting not a red ball:
bability of not selecting a red ball is:

10 13

P(not a red ball .}
(not a red ball) = 1 — P(red ball) = 1 S

(v) Probability of selecting not a green ball:
The probability of not selecting a green ball is:
5 18

P(not a green ball) =1-P(greenball) = 1 T
Three coins are tossed together, what is the probability

4. ]
of getting:
0] exactly three heads (ii)  at least two tails
(iii) not at least two heads
not exactly two heads

(iv)
Sol: We will calculate the required probabilities step by step.

Tossing 3 coins results in 2° = 8 possible outcomes:
{HHH,HHT, HTH,HTT,THH,THT,TTH,TTT}.

(i)  Probability of exactly three heads
Only one outcome has exactly three heads: HHH.
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/:;’
— : - Given® ing cards con
Nexaetly three hea ds) = Number of favorable Outcomeg sol jard pack of 52 playing 13 diamonds).

tan

+
X Total outcomes = E A% 96 red cards (B st + 13 spades).
(UL vobability of at least two tails B Jack cards (13 clubs : e 2", ete.
}l K0ast two tails means the number of tails is 2 or 3. The 365 :t has one king, on¢ jocka g d :)lor
favorable outcomes are: a } o B Sulf etting a king or JudkOiTEC
f ekt ‘ - oy
{HTT,THT,TTH, TTT} (4 outcomes), - @P robablhtyare 2 red suits: hearts and diam@n 2 kings and 2
' ..+ - Number of favorable outcomes o Hhees i d 1jac preane
P(at least two tails) = Tt oo ¢ a8 " Each suit has 1 king an :
otal outcomes 8T . " '
(iiii) Probability of not at least two heads % " jacks of red gl 2+ 2 = 4.
At least two heads means the number of heads s 2 or3. The" . e Total favorable o5 &CS! 52
favorable outcomes for at least two heads are: M o Total possibfeo 30k

{HHT,HTH, THH,HHH} (4 outcomes),
The unfavorable outcomes (not at le

' Favorable outcomes _ i " _15
ot e head ) h Pl \® fogy= Total ou‘tlcomes ’ 52 1
v i S) are the - o tal out ~ |
rémaining 8 — 4 = 4 outcomes: (i) P Ny ¥ not “2% of club an p" RS
{HTT THT TTH TTT} . q_l " of clubs“'and " of spades are sp

. ble outcomes.
_ Numb ere are 2 unfavora“\
P(not at least two heads) = = ?rf unlfavorable L e Total favorable outcomes = 52 — 2 = 50.
-lotal outcomes

4 1 ible outcomes = 52.
=38 =7 e ‘ ¢ Benves) : Favorable outcomes _ 5_0 o EE
(iv)  Probability of not exactly two heads 6 R et ctehbend spac?e) ~ Total outcomes 52 26
The favorable outcomes for exactly two hea : T .
- {HHT,HTH THH} (3 omes X ; 6 Six coins are tossed 600 times. Theh nu:xlbel: of
’ ) ) . . o 2 i en
The unfavorable outcomes (not exactl@ eads) are the- ~ occurrence of tails are recorded an(-l shown in the table giv
remaining 8 — 3 = 5 outcomes: belew: :

9 | 105 | 80 | 76 | 123 | 16

Total outcomes : d the relative frequency of given table.
¢ The relative frequency is calculated as:

(HHH T@“QTH, TTT). :
l@ ber of unfavorable outcomes

P(not exactly two
5

o

g : _ Sol:
A card is drawn from a well shuffled pack of 52

Frequency of a specific event

| lative Frequency = -
Playing cards. What will be the probability of getting: i SRR ee b tiala
(i) King or jack of red coloyr - :
@ii)*  not “2” of club apq spade . . siGhs
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Given Data:
e Total trials = 600

f tails:
e Frequency for cach number 0
- No. of tails (X) Frcqt;ir:)cy (H

90
105
80
76
123
16

SN EWN o

Step-by-step Calculation of Relative Frequencies:

For each x, the relative frequency is: .
Frequency

tive Frequency = ————————,
Rela q y 600
110 11
L] — T —
Forx =0: o T o
90 3
o Forx=1—=—
600 20

e -

From a lot containing 25 items, 8 items are defective,

Find the relative frequency of non-defective items, also

find the expected freqﬁency of non-defective items.

- | sol: Given Data: .
" |« Total number of items = 25 @
' Number of defective item

e Number of non&fec@ems =25—-8=17

ncy of Non-Defective Items

elam
ency is calculated as:

O Relative Frequency of non-defective items
~_ Number of non-defective items 17
i er of non-defective i 8id.

Total number qf items —25

(ii)  Expected Frequency of Non-Defective Items
If we know the relative frequency, we can multiply it by the total

number of trials (items in this case) to find the expected

frequency: |
Expected Frequency of non-defective items = Relative Frequency

~ of non-defective items x Total number of items =0.68 x 25=17.

e Forx=6: = 2
600 75 .
Final Table OO
' 2 3 3 3 6 Total |
Relative X0 76 123 16, | &f=600
Vrequency 2 i3 1l 2
15 150 w by
————



https://v3.camscanner.com/user/download

