P Calculate the probability of combined events using, where appropriate: space
diagrams, possibility diagram, tree diagrams and Venn diagrams.

P Apply addition law of probability to solve problems involving mutually exclusive
events (such as left and right-hand turns, tossing a coin, even and odd numbers on a
dice, winning and losing a game) '

P Apply the Multiplication law of probability to solve problems involving independent
and dependent events (trading, flipping a coin, such as 2 cards being drawn one by
one with replacement and without replacement etc.) '

12.1 Probability

Probability helps us understand how likely something is to happen. C%’/@ﬁ?\ﬁmbabilil:y is
useful whenever we deal with uncertainty. (pg\ff e

Do you know? Q @rﬂl\j L5
A statistical experiment is a type %& Q where the outcomes are numerically

measured and analyzed using sta w

All statistical experim Sfandom experiments, but all random experiments are not statistical
L_experiments. R

Random Experiment i
A random experiment is an experiment in which:
(i) The set of all possible outcomes are known.
(ii) Exact outcome is not known.
For example, tossing a coin, rolling a dice.

Outcomes and Sample Space
The possible result of a random experiment is known as outcome.

The set of all possible outcomes in a random experiment is
called a sample space. It is generally denoted by S.

For example, when we roll a dice, the possible outcomes
are the face numbers 1, 2, 3, 4, 5, 6 of the dice. Therefore the
sample space is S = {1, 2, 3, 4, 5, 6}.

T
Each element of a sample space is call%'i a mﬂ@o ]
Event | /700 '<\ :
-\ Ll
In a random experim @E S “olitcome is- Remember!
called an event. Thus e x tfl be a subset of the |Performing an experiment once
J O

: is called a trial.
si ple space. W _ When we toss a coin thrice,
For example, getting two heads is an event when we then each toss of a coin is a

to > two coins. trial.

N




Equally likely
events

Explanation

roll a dice.

- :
qually likely events, when we

Certain events

X

rély occurs is called certain event.

‘When we roll a dice, the event of]
getting any natural number from
1 to 6 is a certain event.

Impossible
events

An impossible event is an event that
cannot happen under any
circumstances in a given situation.

When we toss two coins, the
event of getting three heads is an
impossible event.

Mutually
exclusive events

{Two or more events are said to be

mutually exclusive if they don't have
common sample points. i.e., events
A and B: are said to be mutually
exclusive if ANB=¢

When we roll a dice the events of]
getting odd numbers and even
numbers are mutually exclusive
events.

Exhaustive

|The collection of events whose{When we toss a coimtwice, the
events union is the whole sample space is|coilect ,a of getting
called exhaustive events. @@ : e:cOaCt!y ons ikeadCand
o\ FﬁQMK\ 0 head are exhaustive events.
Complementary | The com event Ais [When we toss a coin, the event
events t fesenting a collection  |'Head' and the event 'Tail' are
Q{ ple points not in A. It is

denoted A’ or A° or A:The event
A and its complement A’ are
mutually exclusive and exhaustive.

complementary events.

Combined Events _
A combined event, (or compound event) is an event that includes two or more simple
events, happening together. Remember simple event is an event that has a single point of the

sample space.

For example, flipping a coin twice and getting at least one head is a combined event.
Types of Combined Events

Independent Events:

Two or more events are said to be
~ independent, if the outcome of one does not affect
the outcome of the other.

For example, flipping a coin multiplewj @
flip is independent of the o

b Dependent Events \

- Two or more 0

M@aﬁect the outcome of

if the outcome o]

the other.

Total “id. = 52
4 suits

o —

13 Hearts 13 Diamonds
ﬂ!'ltilj. (Mi. muio

be dependent,

I kif';g 1 king 1 king 1 king

1 Queen 1 Queen 1 Queen | Queen

1 Jack I Jack | Jack 1 Jack

| Ace 1 Ace | Ace 1 Ace
(2= 10) cards | [(2 — 10) cards| (2 — 10) cards| |(2— 10) cards

For example, drawing cards from a deck without replacement; the outcome of the




first draw changes the probabilities for subsequenf draws. @@m
e. Mutually Exclusive Events : @o

Two or more events are called mutus
same time, If one event occursot]

. For example, when r d_single dice, getting a 3 and 5 at the same time is
~ impossible. % i : :
-d. Non-Mutua xclusive EventsL

Two or more events are called non-mutually exclusive events if they can happen at

the same time. These events may overlap.
~ For example, drawing a card that is red or a king from a deck

‘Tree Diagram
A tree diagram is a visual representation used in probability to show all possible
outcomes of one or more events. Each branch in a tree diagram represents a possible
outcome. ' ' '
Example 1: Express the sample space for rolling two dice using tree diagram.
Solution: When we roll two dice, since each dice contains 6 faces marked with 1, 2, 3, 4,
5, 6, the tree diagram will look like.

Hence, the sample space can be written as - @ @0@9@
3 1 L]

_o“ (1,2), (1,3)

(1,4, (1,5), (1, 6)

if they cannot happen at the -

2, 1),2,2),(2,3)
(2,4), (2,5), (2, 6)

G, 1),3,2),3,3)
(3,4),3,5),3,6)

(4,1),(4,2),(4,3)
(4,4),(4,5), (4, 6)

(5,13, 5, 2), (5,3)
|94 @@@@

\ o)
: Wlahite n69

@ = 6.4,(6,5,(6,6)

6 .

Sample Space Diw & - |
- Sample space diagram is a representation that shows all possible outcomes of an

experiment in list or table form. -




When we toss two coins, then the sample Spacc can be writte @@@
e \o

Possibility Diagram “
: Possibility diagram is i
or table that show i
events. W

~ When we toss two coins, then the possibility
diagram will look like

Example 2: Hashim rolled a dice and tossed a coin simultaneously. Draw a possibility
diagram. '

Solution:

TH

HS) | HS)
(.5 | (T.6
@A

Probability of an Event
In a random experiment, let S be) the;sar
the probability of occurrence\of “ ted \ds:
N n dutcomes favourabletooccurenceof E  n(E)
WW = Numberof all possible outcomes - n(S)
|[Remember! -
® 0<P(E)< 1 (The probability value always lies from Oto1l).
® IfP(E) = 1, then the event is certain.
® IfP (E) =0, then the event is impossible.
® Thecomplementeventof EisE.
P(E)+P(E)=1
Example 3: A bag contains 5 blue balls and 4 green balls. Abu Bakar draws a ball at
random from the bag. Find the probability that the ball drawn is (i) blue (ii) not blue.
Solution: Total number of possible outcomes n(S) =5 +4 =9
() Let A be the event of getting a blue bail.
n(d) =35

% n(A)_5
Therefore, P(A) = T.lzs—)‘—g

¥ o
(i) A be the event of not getting a bﬁx@@w@&g .

So P(A)=1-P(A
O
Example 4: ice are rolled. Find the probability that the sum of outcomes is

(i) equaltn4 (i) greaterthan 10 () less than 13,
Solution: When we roll two dice, the sample space is ¢ 1ven by:




S={0hod (20, 3956 53 5 (14 5) 5 6169
2.1),402,2).(2,3),(2,4).(2,5),(2,6 wa@ m
3.1.(3,2.0.3.6.4.0, @@@

4,1),(4,2),(4,3), (
(0 5) (6,6);n(S)=36

LD .69
6,1),(,
(i) Let A be the event of gettmg the sum of outcomes |Challenge!

equal to 4, Then A = {(1,3), (2,2), 3,1)}; n(A)=3 When.is the complement
Probability of getting the sum of outcomes equal to 4 is event of an impossible event?
‘n(A) 3 1 Sol: Let A be the event of
P(A) =E—E-—]2 : . impossible n(A) =0, P(A) =0
We know
(i) Let_B be the event of getting the sum of outcomes|p(a)+p'(a)=1
greater than 10. | 0+P(A)=1
The B = {(5,6), (6,5), (6,6)}; n(B) =3 P'(A)=1
Probability of getting the sum of outcomes greater than 10 is
P =3 L

Hence C = S. There fore, n(c)Z
Probability of gW{J
n(c) _3

P(C)= ﬁ_3_6
Example 5: Two coins are tossed together. What is thc probability of gcttmg dlffcrcnt
faces on the coins?
Solution: When two coins are tossed together, the sample space is

' S = {HH, HT, TH, TT}
Let A be the event of getting different faces on the coins.
A={HI,TH} .- n(A)=2

Probablhty of gettmg different faces on the coins is P(A) = ns) 4.2

Example 6: A dice is rolled and a coin is tossed
simultaneously. Find the probability that the dice shows an

odd number and the coin shows a head. @
SR @ :
@ iz

Solution: S = {(1, H), (1, T), (2, H), (2
a head®

@H), @Y. 5. H). 5. 7). (6. H). (§

Let A be the event of gettm
o=, H)W
n(A)




T s

Exam'ple 7: A game of chance consists of spmnmg an arro '@@ﬁ@[ly likely to ‘
p

come to rest pointing to one of the numbe robability that it
will point to: :

(i) 7 (ii) aprime % e number? Aﬂv‘b
Solution: Sample space S (D“ T8, 5 00T, 125 A A
n(S) =12

(i) LetAbc tof resting in 7. n(A) = | D ¢

" n(A)_6 1 S ~
P(A) = n(S) —E—E' VQAPV

(i) Let B be the event that the arrow will come to rest in a pr:me number.
B={2,3,5.7,11}:nB)=5

n(B) 5

n(S) 12
~ (iii) Let C be the event that arrow will come to rest in a composite number
' C=1{4.6.8,9,10,12} :n(C) =
WE) L 1]
PO Sl 12 2

“

pB)= P(B)=

Activity! \E\JU

There are four routes Ry, R;, R3, and Ry from ra' . There are three
parkirig lots P4, Py, P3, and two entrances ging. ere are three elevators E;,
E;, E3, to her floor. Using the trte)q’ugta x l | ays can she reach her office.

Solution:




So total ways = 72

Solved Exercise 12.1

1. Find the sample space for tossing three coins using tree diagram.
Sol. g

i Coinl  Coin2 Coin 3

<H — HHH
25 T = HHT
H — HTH

Outcomes = O @gﬁ@ "3@@@

o ' ' |
KX“ == Ty
Tl

; } 3 g 2 0 R
'S = {HHH, HHT, HTH, HTT, THH, THT, TTH, TTT}




(Hamid, Ahmad) and 2 girls (Zainab
sample space for all possﬁe out
Sol.

Zainab

<Hnmd< Samia
Ahmad < Zainab

Samia

and list the

Sample Space = {(Hamnd, Zainab), (Hamid, Samia) (Ahmad, Zainab), (Ahmad Samia)}

3.

If A is an event of a random experiment such that P(A): P(A) =

17: 15 and

~ n(S)=640 then find (i) P(A) (ii) n(A)

Sol. P(A) : P(A) =17 : 15 (Given)
We know
P(A)+ P(A) =1
Let P(A) = W
Put these values in (i)
17x+ 15x =1
32x=1

%;

32

Sol. S
n(s)=8

n(A)=3

A)
P(A) = W

Let A be the event of getting two conse @
A={HUL TTH, TT13 O“ﬁ@&

™

Putting x = 5'2' from (ii)
17

e

P(A)=17* 55733

we know
n(A)
PA= 40
¥4 n(A)
32 640

17

640 x 3" n(A)

340 = n(A)
n(A) = 340

A coin is tossed thrice. What is the probability of getting two consecutwe tails?
= {HHH, HHT, HTH, HTT, THH, THT, TTH, TTT}

2 boys -



R e e

5. A dice is rolled and coin is tossed together.

W@Q@by sketching

(i) Find sample space by drawing | i)

 possibility diagram. %

Sol. §={(1, H)(LT), (2,H) b G
(3.H), 3.1), @, (5, H), (5,T),(6, H), (6, T)}
(SsH)s (SsT)s ’ } Dice C;_}Iln

Coin ' <
H £ .
| (1,H) | (1,T) . :
s [2 lamlen]
A (3 |GH|GD
4 (4,H) | (4,T)
5 (5,H) |(5,T)
6 |(6,H)|(6,T)

(iif) What is a probability of getting a tail and an even numbe@ @©

Sol. n(S) =12

nB)_3

PB) =15 -—;ﬁ—@mﬂ
6. Two unbias are rolled once.

(i) Find sample space by sketching tree diagram.
Sol. :

A

B R e U B L LR L e U

_ Outcomes

]
Il

.8

3

Let B be the event of getting a tail @
B = {(T.2), (T,4), (T 6)}8 %ﬁim

(el el 2. (-3

(1,4), (1, 5), (1,6)

(2,1),(2,2),(2,3)

2,4),(2,5),(2,6)

3,1, (3,2),3,3)
3,4),(3,5),(3,6)

Mﬁ:@@m

(5.1, 5,2, 3)
G, 4). (5,5 (5, 6)

(6, 1). (6, 2), (6,3)
(6, 4), (6, 5), (6, 6)




(i) F.‘ind sample space by drawing poss‘;bifi'ty dia"g:a;n._ -@ @@W
Sol. e RN

Dices WO U
Dice2 O\K\Wﬂ\ﬁ&gi f ? :
RN oeE D (1, 2) [ (1, 3) .9 (0L 9H L. 6)

2 (2. D](2,2) (2, )2, 4] (2, HH|(2, 6)

31313, 2) {3, 3) (3,4) | (3. 9(3, 6)J

4 1(4.1)((4,2)](4,3)[(4.4)](4,5)[(46)
5. D](5,2) 5. )]G 9], 9[5.6)|
5 6 [(6,1) (6 2) (6,3)l(6. 4)|.(6,5)|(6, 6)

(iii) Find the probability of getting

~ (a) Same number on both dice.

Sol. S = {(1, 1). (1, 2), (1,3), (1, 4), (1, 5). (1, 6) : Yf@
(2, 1):(2. 2). (2. 3), (2.4}, (2, 5),(2, 6)
(3.1).(3.2),(3.3}.(3_.4).(3,5).( 6 @WC}@@ i

(55 1), (5. 2), (5 3)

(6, 1), (6. 2) i
Let Abet ettmg same number on both dice.
A={(1. 1).12.2), 3, 3). (4. 4), (5. 5), (6, 6)}
" n(A)=6

ntA) .6 .1
PIAY= NS 6o
(b) the product as a prime number.
Sol. n(S) = 36
et B be the event of getting the product as a prime number
B={(1,2) (2. 1), (1, 3) (3; )€1, 5),(5: 1)}
n(B)=6
n(B) L G|
MO)I= S T3 5

(c) the sum as an even number.

Sol. n(S) = 36 m@
LetC be the event ofgem ber

)(2 4), (2, 6)

B 1
WW@ $). (4.2). (4. 4), (4. 6)

(5. 1), (5, 3), (5, 5). (6. 2). (6. 4), (6, 6)}

mﬁ@ o

n(C)= 18




) 18

PLE) =

- 18 _1. © YS'@
- US) T 362 @w@
(d) the sum as 13. m
Sol. Let D the event of getting @ Ximum sum is 6 + 6 = 12
So, sum 13 1W%

(D)= | '

=0

e n(§)

7. Three fair coins are tossed together. Find the probability of getting
(i) all tails
Sol. {HHH HHT, HTH, THH HTE THL TR TTT)
..€t A be the event of resulting all tails
LH={TTT},n(A) =1
n(A)_1
PA)" WS 8
(ii) at least one head

Sol. n(S) = 8 @W@o
Lct B be the event of resulting at lea @ |

B = {HHH, HHT, HTH, rﬁm bon(B) =7
P(B) =

nB)_7
n(Sx
(iii) at most two tails.
“Sol. n(S) =
Let D be the event of resulting at most two tails,
D= {HHH HHT, HTH. THH, HTT, THT, TTH]
n(D) =
A
p(D) = n(S) i 'g
(iv) 2 heads.
- Sol. Lel E be the event ofresultlng 2 hcads
= [HHT, HTH, THH}. n(E) =

n(E) 3
PE) 1) § Aok
(v) at most 2 heads. @@@
Sol. n(S) =8
Let G be the event of r @ﬁ%ﬂds
G = {HHT, W@@ THT, TTH, TTT}, n(G) = 7
nG)

i
P(G) = ns) T8




(viii) no head.

Sol. n(S) = 8 @W@ @
Let H be the event of rcsultmg n%@@

H={IT1}, n(H)

P(H) = W
8. A bag contains 4 red balls, 5 white balls, 6 green balls and 3 black halls Ali

draws a ball at random from the bag. Find the probability that tha ball drawn is:
Total number of balls = 4+5+6+3 = 18

n(S) =18
- (i) white ;
~ Sol. Let W be the event of resulting
a white ball
n(W)=5
nWw) s
p(W) = n(S) 13

(i) red

Sol. Let B the event of resultmg red b%& ‘@@W@

n(B)=4 n(S)“lS(
PB)= L5y m

(iii) not whlt
Sol. n(S) = 18 (Total number of balls)
' Let W be the event of resulting a whlte ball
n(W)=S5
: (W) "5 e
P(W) = ‘nS) . 18T 18

Let W be the event of resulting not white ball
P(W) =1-P(W)
3
iR
_18-5 13

| TRtE a @ m
(iv) not black @@W
Sol. n(S) = 18 (Total number EX
Let C be thc event of reﬂw . :
| T
6

n

PC)= 1) = 18, -




T g™ 5= SN (gl 0
e m——

let C' be the erent fcsulting not Black ball e @ @(5 §\N
! _ o \o
PC)=1-PC) 7 @@@ 3’/

9. A number is selected at random from the set of whole numbers 1 to 15, both

inclusive. Find the probability that the number selected is:
Sol. S={1,234,.,15} '

n(S) = 15
(i) odd
Sol. n(S) = 15

Let A be the event of resulting an odd number.

CA={1,3,57,9,11,13, 15}, n(A) =8 :
n(A)

8
PA= 16 =15 W@O@@@m
(ii) a multiple of § _ O@@@@ |
Sol. n(S) =15 O mi\)& |
Let B be the event u& ultiple of 5. ;
O B={5 1W3 g |

nB) 3
SRS 15

(iii) the square of 2
Sol. n(S)=15
Let C be the event of resulting the square of 2
C={4},n(C)=1
n(C)

L R
ETEE) T T
(iv) prime
Sol. n(S) =15

Let D be the event of resulting a prime number. @@@
s e, 35, T AL B3 D) =6 a @’\\J]@o |
Rl T | @@
A e R 2 A Pe
v) 20 o Q“ _ |
~ Sol. n(S)=15 |
- LetN be event of getting number 20.

Since 20 is not included in the set from 1 to 15.




10.

Sol.

1.

Sol.

(i)

(i)

P (First roll > 4)

N={ }n(N)= o
PN = ﬁ - = § @@@@w@ )

If the prohabil IS 75 » then find the probability of the event "not A",
P(A) = (Gwen)
P(A) = l—P(A)
SR
Tt
B L e
NS il 1

A dice is rolled twice. Find the probability nf having a number greater than 4 on
each roll.
S={1,23456}nn(S)=6

Number of greater than 4 on a single dice are {5.6} W@ @.
2
1 @
A o
P(second roll > 4) =
o

P(both roll > 4)

[ 12.2 Addition Law of Probability _

If A and B are any two non mutually exclusive events then
P(AUB) = P(A)+P(B)-P(ANB) 95
If A and B are any two mutually exclusive events then
P(AUB) = P(A) + P(B)

Venn Diagram

events in S: we say that

In a random experiment, let S be the sample space, Let A ¢ Sand B < S be the

(1) (4dr RB)is anevent | (i) (4w B)isan evem (i) A is an event (hat m
thut occurs only that oceurs whcn t @ O

when hoth 4 and B either :‘5 of -
OCCUrs. m

A




. - e

Examp[e 8: If P(A) = 0.37, P(B) = 0.42, P(AﬁB) =0, 09 theva C@ \3

Solution: Given that: P(A) = 0.37, P(B) = 0.
P(AUB) = P(A) + %@{@@

. P(AUB)=0.37 + 0.
Example 9: A NS ected at Challenge!
" random from a basket containing 50 [what Is addition of P(AUB) and P(ANB)?
- vellow. 70 red and 80 white flowers. |sol. P(AUB) = h(A) + P(B)-P(AMB)
Find the probability of selectmg a Add P(A"B) on both sides
yellow or red flower? - - P(AUB) + P(AMB) = P(A) + P(B) — P (ArB) + P (ANB)
P(AUB) + P(AMB) = P(A)+P(B)
Solution: Total number of flowers, n(S) = 50 + 70 + 80 = 200
No. of yellow flowers, n(Y) = 50 .-
nlY) 50
- POO=5(8) =200
No. of red ﬂowers n(R) =70

PR 555 = 2 @@@W@ @

Y and R are mutually exclu robablllty of drawing either a yellow or red
ﬂower is

P(YUR) = P(Y) + P(R)

70 1120 3
WA XR N 200 300 2005
- Example 10: Two dice are rolled together. Find the probability of getting a same number
on both dice or sum of faces as 10.
Solution: Let S be the sample space, then n(S) =
Let A be the event of getting a same number and B be the event of getting face sum 10,

Then A= {(1,1).(2,2).(3. 3), (4. 4). (5, 5). (6. 6)} '
= {(4.:6), (5.5), (6, 4)}

"« ANB = {(5,3)} m
\@@@W@ e

n(A)— 6, n(B) =3, n(Ar'\B)" I




.. P(getting a same number or a total of 10) = P(AUB) \ﬂ f\ @ 0 m

- P(A)+ P(B) - P(AN A
gy
Hence, the req%ww;i is g .

Solved Exerczse 12 2

1. It Aand B are two events such that P(A) = P(B) - Lanapane) = 1,
find P(A U B).

Sol. Given that: P(A) = . P(B) = %— , P(AMB) = %

(i) P(AorB)
P(AUB) = P(A) + P(B) - P(AnB)
P(AUB) = l - 1 1
P(AUB) = 2+4 @@@W

2. Inan apartment ins I m door numbers 1 to 50 randomly, find
the prohahi e door number of the house to be an even number or

.a perfect umber -
Sol. $={1,2,3,4...... 50}, n(S) =50 -

Let A be the event of resulting an even number and B be the event of getting a
perfect square -
2,4,6,....,50},n(A) =25
1, 4,9, 16,25, 36, 49}, n(B) = 7
4,16,36},n (AnB)=3
n(A) 25 3

Nk CO‘““

n(A nB) 3 [
P(ANB) = — &~ = 35 @@@ j
P(AUB) = P(A) + P(B)o W\\v\@}
| ==+

547 — 3__2_9_
R

=




3. The prubability of a team wlnninq any match Wr@@mt Iosmg
s

A particular match.

{ neither wins nor loses a match.
Sol. Let W be the event of winning and L be the event of losing.

Given that: P(W)— 3 ,P(L)= 2

() the team wins or loses a particular match.
Sol. Winning and losing are mutully exclusive events.
P(WUL) =P(W) +P(L)
3 2 ARy

SS90 10 00 2
(ii) the team neither wins nor loses a match.

P(the can neither wins or losses) = P(W UL) @ @ m
Sol. P(WUL) =1- P(WuL)i %@@ W |

4. Inasingle throw of two dice, find the probability of having sum of 7 or 11.
Sol. Total out comes n(S) = 6x6 =36
Let A be the event of having sum of 7 and let B to the event of having sum of 11.
= {(1,6), (2. 5). 3, 4), (4, 3), (5, 2); (6, D} n(A)=6
={(5,6), (6, 5)},n(B) =2

any match is -I-E.What@ he ‘

AmB =6 |

So, A and B are mutully exclusive events
Bl 6. -

HA A0 66
L ST AR

s e @Wa@
P(AUB) = P(A) + P(B) m %@@




5. Find the probability of getting a sum of 5 or 7 in a throw
Sol. Total out comes n(S) =6 x 6 =36

Let A be thc event ofgettmﬁsum ﬁ@@ﬁf getting a sum of 7.

A {(T 4), (2
(4 3).(5.2). 16,1)}. n(B) = 6
A
So, A and B are mutully exclusive events
' n(A) 4 1
TN a8 5
nB) 6 1
B -aG) %
P(AUB) =P(A) + P(B)
Foial
At
A e
e I e

6. A card is taken out at random from a standard Z@thlnd the
probability of taking out. @@@ﬁ?
(i) A king or a Jack. “mm“
Sol. Total cards = 52. n(s).= 2
Number of ki mber of Jacks =

Let A be the event oftakmg out a king and B be the event of taking out a Jack.
" n(A) =4,n(B)=4 :

. n(A) 4 1

N Y s el
$1. LG S

P(B). =4S 13

P(AUB) =P(A) + P(B)
i 1

=
3

(ii) Neither a king nor a Jack.
Sol. P(neither a king nor a Jack) =(P(AUB)

P(AuB)—I—-P(AuB) “ mﬂ@ﬁ@w@ ©. o

L
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7. A dice is thrown twice. What is the probability th t a@ the two

of the two throws comes up with number 3
) (3 5), (3. 6). (1. 3). @2, 3)(4 3), (5. 3).(6.3)}

throws comes up with number 3. @@
Sol. Total outcomes n(S) = %
Let C be the evcnt of ge@

C=(3. 1), 13

n (C) =\
) e
p(C) = n(S) ~ 3_6

8. There are 15 cards in a bag marked as 1, 2, 3, ...., 15. Find the probability of

- picking a card at random the number written on whlch isa multlple of 5 or

of 7.
Sel. § = {1,2.3.4,....., 15}, a(8)= 15
et A be the event plckmg a card which is multiple of 5 and B be the event plckmg a
card which is multiple of 7.
A =15, 10,15}, n(A)~
B ={7,14},n(B)=

ANB =¢ @W@ @ m
So. A and B are mutually e>§uswe%@@

n(A) _ 3
pm_W
P(AUB) *P(A)+P{B)
IR 3
o Shad]
st 2 sl
S Sy ’

= | Twu fair coins are tossed once. What is the pruhab:llty of getting at least one

head or two heads.
Sol. S = {HH. HT, TH, TT}. n(S) = 4

Let A be the event of getting at least one head and B be the eve E@ Ieast two
heads. %
. A = {HH, HT, TH} -n@@@@
B ={HH)}, n
ArB ={H
?’(A) + P(B) - P(AMB)
n(A). 3
M sy 1 g




Sl i
Rk o
341-1 3
g kT e

10. At a busy intersection, 50% of vehicles turn right, 30% turn left and 20% go
straight. What is the probability that a randomly selected vehicle turn left or
right? : -

Sol. Let R be event of tummg right, L be the event of tummg left and T be the event of
going straight.

P(R) = 50% = 20 S 050

100
el

55 =0 30“ gﬁ\K
P(T) =20% = o 2& “
Since turning left or right are mutully enclusine.

P(RUL) =P(R) + P(L)
=0.50 +0.30=0.80
11. Two fair coins are tossed. What is the prebahlllty of getting either two heads or
two tails?
Sol. S = {HH, HT, TH, TT}, n(S) = 4
Let A be the event of getting two heads and B be the event of getting two tails.
A= {HH},n(A)=1
B={TT},n(B)=1
ANB=¢

O
. So, the events are mutually exclusnve O @@@Wa @
P(A) = n(S) %% ,\/

P(AUB) = P(A) + P(B)

P(L)=30%=




12. IfA and B are tw uswe events of a random experiment and
P(notA) = ka = 0.65, then find P(B)
Sol. Given that hif

P(not A) =0.45,
P(A) =1-P(notA)
=1-0.45=0.55
P(AUB) =P(A)+P(B)
0.65 =0.55+P(B)
P(B) =0.65-0.55
P(B) =0.10

13. fP(A) = P(B) = 5 ,P(AUB) = 3 then findP(ANB).
Sol. Given that

2\ @@m
s =— P(B)- z ,P(A )@—if\@@w
P(AUB) -P(A)+P( %@&
. mB)

1 1

3
P(A~B) = %— +3 - %
_10+6-5 11
RN

14. A and B are two events such that, P(A) 0.42, P(B)= 0.48, and P(AnB) = 0.16.
Find: (i) P(R) (i) P(B) (iii) P(AUB)
Sol. Given that: P(A) = 0.42, P(B) 0.48, P(AmB) 0.16
(i) Find: P(A) : _
P(notA) =1-P(A)
| =1-0.42=0.58
(i) Find: P(B)

| P(not B) :::g(i) i mﬂ é@@wa
(i) Find: P(AUB) %

P(AUB) =
4 +0.48-0.16
=0.74




12; B T S
(i) If A and B are independent'cven thén AR
and B) = P (ANB) = P(A)*P( m @QM} tion rule

(i) Conditional probabili

If A and B nts, thcn P(A and A:;; 2\ Yes :
B) P (4NB) = P P(A and B) = P(A) . P(B)
Where P(B|A) represcnts the probability of
~ event B occurring after it is assumed that event A No
has already occurred (read B|A as "B given 4"). P4 and B) = P4) . (B | 4)

Example 11: A bag contains 4 red and 3 green balls. Kabeer draw two balls one after the
other with replacement (the second is drawn after the first is replaced). Find the
probability that the first ball is red and the second ball is also red.

Solution: Let A be the event that first ball is red and B be the event that second ball is
red. -

4
Then P(A)= E and P(B) = (Smce the ball is replaced, the sample space is not affected)

p(4 and B) = P(AmB) P(A)XP(B) @
44 6 @ @W&a

— .-...x.......—_

Example 12: A bag contai s black marbles. Two marbles are drawn one
after the other M ent. Find the probability that the first marble is white and
the second marble'ts also white.

Solution: Let A be the event that first marble is white and B be the event the second
marble is white. |

Total marbles=3 +2 =5

3 2 :
The P(A)=-5* and P(B|A) s (Since the marble is not replaced, the sample space is

affected). _
p(4 and B) = P(A4) x P(B/A)

ek o4

54 2010
Example 13: Majid dealt two cards successively (without replacemen m a well
shuffled deck of 52 playing cards. Find the probabnllty tha ~ e ~ g and the

second card is a queen.

. Solution: Let 4 be the even be the event that drawing
card is a queen. Remember %& for the sample space of event B, that
event A has alrcad ix

P(A) - 2= M) =




)olm d Excrc:sc 14.. 3

Two |r|umbm\J\ﬂ|¥J randomly chosen from 1 to 10 wlth replacement. Find the

probability that: (i) both are prime (iii) their product is even
Sol: S={1,2,3,4,5,6,7,8,9, 10}, n(s)=10
(i) both are prime :
Let A be the event of first drawn prime number and B be the event of second drawn
prime number.
A={23.5 7). n(A)=4
_' n(A) 2
P (A) n(s) ]0 5 :
Since the number is replaced, the sample space is not affected n(s) = 10
B=2.35 )= n(B) 4

_nB)_4 2 @@W@ (o
PO %0 10”3 %@@
P(Aand B)=P (4nB)= %i Xg ﬁé;&
| (li) Their product is even
When product of number is even the product is even if at least one number is even.
- Let A be the event of ﬁrst drawn odd number and B be the event of second drawn
odd number.
A={1,3,5,7,9,} =n(A)=5
n(A) i 5
ns) 10 2
When product of number is even the product is even if at least one number is even.

Since the numiber is replaced, the sample space is not affected n(s)=10
B={1,3,5,7,9)n(B)=5

o 20 @w\m@

P(ANB) =P(A) P@&\j\&
e

Now I-P (ANB) will be the Probability when the product of both numbers is even.

fcoll




l-:’ (ANB) =1-P(4NB)

- m@@@?@@

‘@W

2. One letter'is chosen from the word PUNJAB and another from LAHORE. What is
the probability that:
(i) both are vowels (i) one is consonant and other is vowel

Sol. S={P, U, N, J, A, B}, n(S) =6

(i) both are vowels

Let A be the event for lctter vowel
A={U A}L,n(A)=2

S={L,A,H,O,R,E}, n(S)=6
Let B be the event for letter vowel

B={A, O, E}, n(B) =3 @@
oy 202 M@%@@@W

P (AmB) xP (B)
0, l
3 2 6
(ii) one is consonant and other is vowel
- Calculation scenario A
Let C be event of chosen a consonant letter from PUNJAB
C={P,N,J,B5,n(C)=4
; - n(C) 4 2
PO= n(S) 53
Let D be event of chosen a vowel Letter from LAHORE
D={A,0,E}=n,(D)=3
D) 30

S e e Q&Q@@@W@ @

P(CmD) P(C)xP

2 3

Calculation of scenario B




Let E be the event of chosen a vowel from PUNJAB arﬁ sen a
consonant from LAHORE
n(E)=2,n(F)=3 Q@QQ@
o). 20 “m
P(F)= n(S) W OKX

P (ENF) =P (E) x P (F)
Fol =

TEaC Y
P (Total) = P (Scenarioa) + P (Scenario B)

b
+

36
2+

e

—

O\ | W

l :
2
1 VS o™
So, final answer = '
3. A single dice is rolled twi W ty that one roll.is a multiple of 3
and the otherisa §

Sol: Total outcom n(s) 36
Let A be the event of gettmg one roll is a multiple of 3 and the other is 5.
A={(3,5),(6,5),(5,3), (5, 6)} n(A)=4
n(4)
P (A)= W " r_,;g ™ 3
4. Two dice are rolled. Find the probability of getting an odd number on one and
a multiple of 2 on other.
Sol: Total outcomes n(s) = 6x6 = 36
Let A be the event of getting an odd number on one and a multiple of 2 on other.
A= {(1,2), (1.4), (1,6), (3,2), (3,4), (3.6), (5.2). (5.4), (5,6), (2,1), (4,1), (6,1), (2,3),
(4.3), (6,3), (2,5), (4,5), (6,5)}
n(A)=18

sth). 48 7 @
weig5d o s o

n(S) 36 2
_ ards are drawn at random one by one
with replacement. { e\ '\probability that the first is heart and second is
king.
Sol: Total numbers of cards n(s) = 52 L
Let A be the event that first card is heart and B be the event that second card is king.




n(A)=13

mA) _13_1 \7@ ol
PA=%6) 52 3 @\SQ
Since, the card is rcplac%& ts not affected n(s) = 52
n(B) = 4 [T! -
PB)= mm E‘E
P(AnB)=P (A) x P (B)

6. If two cards are selected from a standard deck of 52 cards wlthout
replacement, find the probability that. :

() Both are black. (i) Both are quecns.  (iii) Both are spadcs.

(iv) Both are diamonds.

Sol: Total cards n(S) = 52

(1) Both are black

Let A be the event of selectmg first black card Wg@@ ulectlng

second black card.

. Q“@KQ

P(A)= """"' =2
Since the card is not replaced the sample space is affected n(S)=51
n(BlA) = 25
25
P(B|A) = 31
P(A and B) =P (A) x P (B/A)
= -I.-K-g-é- = ES—
, e St o192
(if) Both are queens. S

n(s) = 52

Let A be the event of selecting first queen card and/\fb%; é@ﬁﬁmlwﬂnl .

second queen card.

- n(A)= 4"(#) %@Q&Q&@@}

Since the ca ot rcplaced the sample space is affected n(S) = §1

~n(BlA)=3




%o
P@A) = 5= @@@
P (Aand R?l P(A) x PCS A) \%ﬁéﬁ@@ﬁ

——..><

(iii) Both are sp
Sol: n (s) = 52 _
Let A be the event of selecting first spadc card and B be the event of selectmg
second spade card.
n(A)=13 .
n(A) I

PiA) = S ?2' "3
Since the card is not replaced, the sample space is affected n(s) = 51
n(BJA)=12

P(AandB)=P (A) x P (B|A)

(iv) Both are diamonds.. ' % @

n(s)=52 :
Let A be twgmting first diamond card and B be the event of seleeting

second diamond ¢ard.

@@‘f@

n(A)=13
nA) _13_1
P nS) 52 4

- Since the card is not replaced, the sample space is affected n(s) = 51
n(BJA)=12 - |

12 4
P(BlA)= $7= 5
P(A and B) = P (A) x P (B|A)
1 1
BT | oA

7. Saleem draws two cards on by one with¢ place a well shuffled
pack of 52 playing cards. What is aﬁ?{‘iq‘ rst card is jack and the
second card is queen, © |

Sol: Total cards n (s) = % , :
Let A be t -cﬁ-awing' first card of jack and B be the event of drawing

second card of a queen. :

‘n(A)=4




Since the card is not rcpl ted -
n(s)=>51
n(B|A)=4

Wb )N

Al Z((:)) "t T\ % d&@’wﬁ@ﬂ@@)@

PO TG

P (A and B) =P (A) x P (B|A)
1 4 4

1. Four possible answrs givn tnr the tllowlng questions. Choose the correct

option.
(i) The probability of an impossible event is:
(a) 0 (b) I (¢) not dcﬁned m

(ii) What is the probability of getting a he& ossed once?
(a) 0 (b) 0.25 \ (d) 1
(iii) The sum of probabllltle ‘f omes of an experiment js: -

(a) 0.5 (©) 1 (d) 0.4
(iv) If P(A) = O.Mmbabihty of event A not happening is;
(a) 0.4 (b) 06 (c) 1 (d) 1.6

(v) Two events said to be mutually exclusive if:
(a) they can happen at the same time.  (b) one affects the other.

(c) they cannot happen together. (d) they are always equal.
(vi) If one coin is tossed and one dice is rolled, then what is the number of sample
points?
(@3 (b) 6 ©2 (d) 12
(vii) What is the probability of sure event? 5 4
(@ 1 ®o - © 3 ®
(viii) The probability of getting a number greater than 6 on a dice is:
- (a) 0.33 (b) 1 (c) O
(ix) outcomes are possible when we draw a ca }
(a) 13 (b) 1
(x) If P(E)=0.07, then what) ?@@ o E'is: ;
(a) 0.95 (brlrp (c) 0.93 (d) 0.90
A
i 0 (ii) 0.5 (iii) 1 (iv) 0.4 (v) they cannot happen together

vi) 12 (vii) 1 (viili) 0 (x) 52  (x) 0.93




2. Arshia selects a day from (Tuesﬂy, Wednesday) and a ti Morning,
Evening). Draw a possibility diagram. Also § a
Sol. Possibility dlgg\r Mﬂ 0 re¢ diagram ,
Thied ‘!\‘WV \Wh&m\g —"Outcomes : % SR
M< W (M, W)
Evening (E.T) _ :

Mornink\fm, YOI ™ (M, Wy
i (E, W) <

E< T u
W (E, W) .
3. A card is drawn from a deck of cards. Find the probability of getting an ace or a

- spade card.
Sol. Total cards, n(S) = 52
Let A be the event of drawing an ace card and B be the event of drawing a spade card
n(A) =4

" n(B) =13
n(AnB) =1 (Ace of spade is counted both events)

p(AUB) = P(A) + P(B) - P(ANB)
5 by st
13 4%
4+13-1 16 4

i B s T s
4. Fatima dealt two cards successively (without replat.ement) from a shumed

deck of 52 playing cards. Find the probability that both cards are red.

Sol. Total cards , n(S) = 52
Let A be the even of dealting first red card and B be the event of dealting second

read card. @Y,
n(A)_-ze i Q &@@W@@

n(A) 26
ample space is affected. n(S) = 51

Since the card is not c
n(B/A) fes
n(B/A)

- p(B|A) = n(S)

25
51




F(Aand B) =P(A) x P(B|A)

B0 et ¢ g8 @©Om
e " \ @W

ablllty ol getting the product of face

Let' A be thc event of gemng product of face value 6 and B be the event of getting
- difference of face values 5.

={(1,6), (2,3), (3,2), (6, 1)}, n(A) = 4
B ={(1,6),(6,1)},n(B)=2
ANB ={(1,6), (6, 1)}, n(ANB) =2

P(A) n(s) - "‘_ S Ml

9
_ B

: n(ANB
P(ANB) = (n(S)) 2

| 36
P(AUB) = P(A) - P(B) %@@@W
N@L S 0
8 18

6. A bag contains 7 orange and 5 purpla marbles. Two marbles are drawn one
after the other without replacement. Find the probability that the first marhla is

orange and the second marble Is also orange.
Sol.Total marbles = 7 orange + § purple = 12, n(S) = 12 _

Let A be the event of drawing the first marble is orange and B be the event of
drawing the second marble is also orange

@@“@

n(A) =7
O
Since then EnBal;Ble :sé not rcplaced the sample space is EW%@@
PBA)= % -1 MKQ@QL\
P(A and B _ A




= Objective Type Ouestions

Add: mnc]l N"Cu S

/ Multiple Choice Que stiois prepured in the Iight of new Examination Teclmlqur-s
IKI‘IOWIL dgi_ dnderstandmg Applncatlon, nndlyhcal & Conceptuas

Q Encircle the correct option.
- 1." Which do help us understand how likely something is to happen:

(a) outcome (b) probability (c) event (d) square
2. The set of all possible outcomes in a random experiment is called:
~ (a) sample space (b) trail (¢) coin S (d) point
3. The sample space of roling a dice once:
(a) {2,4,6} (b) 1=P(A) (c) {4, 5, 6} () (1.3 YL 4, 5, 6}
4, Each element of a sample space is called: r\ @O e
(a) event (b) sample poinh @)fﬁgl\ 7 d) random

a0 \\ U&‘@W

Xpo:mll:;le outcome is called:

5 Ina nndom ex e

(a) anevent ) sample space  (c) probability (d) rolling a dice
6. Events A and B are said to be matually exclusive if:

(a) AUB=B (b) ANB=A (c) ANB=¢ (d) AnB=U
7. In tossing a coin, the event "Head" and event "tail" are:

(a) same events (b) complementary events

(c) real events : (d) impossible events
8. Ifan event E consists of only one outcome, then it is called:

(a) single event (b) an elementary event

(c) an exclusive event ; (d) mutually event

9. Flipping a coin multiple times each flip is of others.
(a) Dependent  (b) Mutually (©) lndepencj;n K@x w%

10. What is called a visual representat J’ﬂ\ {igl pgk\l outcomes:
~ (a) afreediagram (b) a w%ﬁp diagram (d) a tree diagram
\\ \H&babmty of an Event

11. The probablw\iue always lies from:
(a) Oto 1l (b) 1to 2 - (©) 1tol (d) 2to 6




12.

13.

14,

- 18.

16.

17.

18.

19.

20.

21|

22.

23.

The complement event of E is:

@ E ) PE) @@@W @ f E
The event is certain if> @Kﬂ :
(a) P(E)w (c) P(E) > 1 (d) P(E) <0

What is the\complement event of an impossible event:
(a) certain event (b) greaterevent  (c) mutually event (d) no event’
If you toss a coin twice, how many sample points are in the sample space S?

(@ 2 (b) 8 (c) 4 (d) 6
Which equation is always true?

(a) P(A)= P(A) (b) P(A) + P(A) =

(c) P(A) x P(A) = | (d) P(A) + P(A) =

Rollmg a dice, What is the probability of rollmg a number greate gnn 4:

3
WE T i @Ej
If the probability of rai @%% -‘ that it will no rain.

@ 0.7 (b& © 0.1 AT
Which ISW ability value?

(a) § : (b) 2.3 (c) 0.3 (d) 0.5
Two dice are rolled, what is the probability of the sum of outcomes is l'f:

17 . '
(a) 1 () 3¢ (c) 0.17 d o
Two dice are rolled. What is the probability of the sum of outcomes is less than
13: .

! 12 , 13

(@ 1 (b) 3¢ (©) 35 (d) 0

Two dlce are rolled together, if the A be the event of getting sammm ber, the
n(A) is:

.(a) 36. (b @W j(d)
émm “‘l

IfP(A) = WP

¥l
@) 1.6 : (b) 0.6 (c)‘% (d) 3




24.

25.
26.

27,

28.

29.

30.

31.

32.
33.
34.

35.

(a) P(AUB) = P(A) — P(ﬁﬁ\ Au) P(A) x P(B)
() P(AUB) = P AnB) (d) P(AUB) = P(A) - P(B) + P(AB)

IfP(A)=0. ) 0.4 A and B are mutually exclusive, What is P(AUB) = ?

(a) 0.2 (b) 0.7 () 1-0.3 d) 1-04

If P(A) = 0.5, P(B) = 0.3 and P(AnB) = 0.1 then find P(AUB).

(a) 0.7 (b) 0.2 (c) 0.5 (d) 0.9

A card drawm from a deck of 52. What is the probability it is a King or Queen
4 2 8

@ 33 ®) 13 © 13 @ 37

Out of 100 students, 60 like Math,'40 like science, 20 like both. What is

probability a random student likes Math or Science:
(@) 0.8 (b) 0.6 (c) 04

Roll a dice, What is the pfobab:hty of @%ﬁﬁ@gr a number
greater than 4: % G@K &

3

3 (C) (d)

If P(AUB) =10.9, P(A) = 0.6 and P(B) = 0.5. What must be P(ANB) = 2
@) 1.1 (b) 0.3 (c) 0.4 L 02
Which pairs of events are mutually exclusive:

(a) During a red card and drawing an ace
(b) It is raining and carrying an umbrella

-(¢) Rolling a 3 and rolling an event number on a dice

(d) Being a student and being a math lover
A box contain 5 red balls, 3 blue balls and 2 green balls. What is probability of
picking a red or a blue ball.

@ 0.6 (b) 0.2 | (c) 0.17 @m

The P(A) = 0.4, P(B) = 0.5, If A and Bar :s P(AuB)"

() 0.2 L) qgl Q& (d) 0.9

If P(A) = 0.6 and P the minimum possible value for P(AnB):
(@ 03 NJ\ 0'-’1 T () 06

Which word is commonly associated with the Addition Law of Probability?

(a) Given (b) AND (c) NOT (d) OR




@

pability of independent

12.3 Multiplication Law of Probability

36. Which formula is correct for multiplicati um

events A and B: @)\ S | i
(a) P(A[B) = P(A) x P )Q\\S&@ ~ (b) P(AUB) =P(A) + P(B)
(c) P(ANB \) +P(B) ~ (d) P(AnB) =P(A) x P(B)

37. If events A an B are dependent, What is correct for multiplication law:

P(A)
(2) P(ANB) =P(A) x P(B/A) (b) P(ANB) = pgy
: ' A
(¢) P(ANB) =P(A) x P(B) (d) P(F)=P(A) xP(B)

38. A fair coin is flipped twice, What is the probability of getting heads on the first
flip and heads on second flip?

3 1 1
@ 7 ®) 7 g @ 3
39. If P(A) = 0.6 and P(B) = 0.5 What is P(ANB)? | '@KE@
@ 03 . (b) 083 ) mﬁ@?(?l
40. Two fair dice are rolle Q’hﬁ%@@ 0

tting 6 on the first dice

and 6 on the second d
' WWT 9 1 1
@ Z ® 3 ®) = @ 3

41. In a deck of 52 cards. You draw two cards without replecement. What is the
probability that both are Aces?

SR W A ol

WG s Opis « G ol T
42. If P(ANB) = 0.2 and P(A) = 0.5, What is P(B|A)? |

(@ 2.5 (b) 04 (c) 0.7 - (d) 0.1

1. probability2. sample space 3 AL %.3:4, 5,06} 4. Sample point
S. anevent 6. AnB=¢ : 7. ~ complementary events :
8. an elementry event 9. independent C g Xa@@wﬁ
A

10. a tree diagram 11. 0to ' 12D @ 0\
13. P(E)=1 14. certain eve@}% \&\Q&fé\% 16. P(A)+ P(A) =1
2 | m o
175 18. W@ 35590, 0 21. 1 22. 6 23.

24. P(AUB) ='P%+ P(B)-P(ANB)  25. 0.7 26. 0.7 27. =

| n




e e

- 4 - @é_\@,-_—
28. 0.8 2. ¢ 30. 0.2 %Er\;k m%@ﬁm ron a dice
32.0.8 33. 0.9 \\\ )\{ =" 36. P(ANB) = P(A) x P(B)
37. (a) P(ANB) = @M\* 8.

|
4.3
41. X5 42. 0.4

Z 39. 0.3 40. 3¢
51 ' . _
// Additional Short Question

— SRR AN S T N S

~ Short Answer Queshons prepured in the hgln of new Examination Techniues
(Knowledge, Understanding, Application, Analytical & Conceptual)

Q Give short answers.

1. What is the basic definition of probablllty"

Ans. Probability helps us understand how hkel W@D@S@cmlly when

we are dealing with uncertain
2, What are two main chara expenment"
Ans. A random cxpenmc

1. Thesets 51ble outcomes are known.

2. Exact outcome is not known.

3. What is an outcome in probability?

Ans. An outcome is the possible result of a random experiment.

4. How is a sample space defined?

Ans. A sample space is the set of all possible outcomes in a random exper:ment It is
generally denoted by letter S.

5. Define a sample point.

Ans. Each element of a sample space is called a sample point.

; Events
6. . Define an event:
@
Ans. In a random experiment, each poss:blc outcom 1s cal CC)K
7. Define equally likely events:
Ans. Two are more events are sa \% % J( if each one of them has equal

chance of occurring.
8. Whatisani \im%t
Ans.An impossible event is an event that cannot happen under any c1rcumstanccs in a
given situation.




9. Define complementary event:
Ans.The complenent of an event A is t@ m@}@@gcctmn of a sample

points not in A.

10. Define an elementarw
Ans. If an event one outcome, then it is called an elementary event.

11. Whata ually exclusive events?

Ans. Two are more events are said to be mutually exclusive if they do not have common
sample points. e

12. Find the sample space for rolling a dice using tree diagram:

Sol:

Outcomes

S=1{1,2,3,4,5,6

13. Find the sample spa \mk
, Sol: M .

H
< :
Outcomes H
f 5 _
T

S = {HH, HT, TH, TT}
Probability of an event

14. Three fair coins are tossed. Find the probability of getting at least one tail.
Sol: = {HHH, HHT, HTH, THH, HTT, THT, TTH, TTT}

n(S)=8 w@0@©m

Let A be the event to getti
A= (HHT, HTH, -ru% ‘ﬂ T
n(A)= o




15.

Sol:

16.

Sol:

17.

Sol:

18.

Sol:

Sol:

A bag contains S white and 3 green balls. Hanzla Asad dra @ '|‘r lom
from the bag Find the probablllty that ball d %&
Total balls = 5§ white + 3 green = @@

n(S)=8 O -

Let A be the event of i
n(A)=3

- n(4) _3
P(A)="1(s) 8

B -
If P (A) = g find the probability of A”.

5
P(A)= 3 (Given)
P(A)=1-P(A)

R
= 9
_ oS S\ co
i385 Qieing ﬁ
Find the probability of drawi %%{M of 52 card.
n(S) =52 @@
Let B be the eer@ ade card
n(B 3
_mB) .13 1
RS T2 4
A game of chance consists of spinning an arrow which is equally likely to come
to rest pointing to one of the numbers 3, 4, §, ....... 13. '

What is the probability that it will point to multiple of 3.

$=43,4,5,6,7. 89 10, 11,12 13}, n(s) =11

Let A be the event that arrow will point to multiple of 3.
=1{3,6,9,12},n(A)=4

n(A) i

p(A)= W “
We know

P(A)=1-P(A)




1-:} I ((PSA) d @@W() @.

P (A)= 1--5“

Ww’io =

20. A dice is rolled twice. Find the probability to having a number greater than 6
on each roll.

Sol: Total outcomes n(s) = 6x6 =36
Let A be event of ha'ving a number greater than 6 on each roll.
Since there is not simple point in sample space greater the six of each roll.

A={},n(A)=0
_nA) 0
i n(S) 36
@@@
21. Write the addition law of prohab ’ tually exclusive events

‘Sol: P (AUB) = P(A) + P
22. Write the addit
Sol: P (AUB By
23. IfP(A)=0.3,P (B)=0.4, A and B are mutually exclusive, what is P (AUB)
Ans, Given that: P(A)=0.3,P(B)=04
P (AUB)=P (A)+ P (B)
=03+04=0.7

s

ability for two mutually exclusive events.

: ' 7 5 8
24. fP(A)= —,P(B)= — and P (AUB) = 10 what is (ANB)

Sol: Given That
7 5 8
P(A)'—'E,P(B)“‘ andP(AuB)"E
We know

P (AUB) = P(A)+P(B) P (ANB) @@@

§ 4
i—ﬁ_ﬁ 10 P(gAnB) @@
' P(A”W% 10
N 2

4 —
5




Sol: Given that P (A) = 0.43, P (AUB) = 0.8, P(As
P(AUB)=P(A)+P(B)-
4 0.8=043+P(

0 8-043+ =
\ﬁ‘&@ |
26. IfP (AUB) = 0.9 and P (B) = 0.4, find P (A).
Sol: Given that P (AUB) = 0.9, P (B) = 0.4
P(AUB)=P(A)+P(B)
09=P(A)+04
09-04=P(A)
0.5=P(A)
P(A)=05
(27) If P (AUB) = 0.6 what is the probability that neither A or B occurs.
Sol: P (AUB) = 0.6 (Given)
P (Neither) = 1 - p (AUB)

25. IfP(A)=043,P (AUB)=0.8and P (ANB) = 0 07 fin tﬁhﬁﬂ@@@

28. Writethem ;‘[ b bav

Sol: P(AanB)=K(AUB)=P (A) x P (B)

29, Write the multiplication law of probability of two dependents event.

Sol: P(AanB)=P (A) xP (B|A)

30. Arshman rolls a fair dice twice. What is the probahxlity of rolling 4 both tlme
Sol: $§={1,2,3,4,5,6,},n(S)=6

Let A be the event of rolling 4 at first roll and B be the event of rolling 4 at sccond

time.
These are independent event
n(A)=
_nA) 1
- o n(s) 6

Fig Ghee g @m
P n(B) _ CK)\ @@@W@

]
X
Il




replacing the first what is the prohabi @5@
Sol: () =8 (Total of arblﬁ E :g% :
Let A be the cvcn& ing and B be the event of second picking.
-~ :

31. A bag contains S red aiid 3 marbles. Minhah pic ‘f @@\ﬁ\é after other
. s

n(A)= ;
P(A)=§.P(B)='8
P(A"NB)=P (A) x P (P)

S8

bl finet Komy

8 8 64

32. A box has 6 black balls and 4 white balls. Ajwa takes two ball at random
(without replacement). What is the probability that both are white balls.

Sol: n (S) = 10 (Total of balls) '

Let A be the event that first ball is white and B be the event that second ball is also white
(Since first ball is not replaced, the sample space is affected :
n(A)=4,n(B) =3 O@@S o

s
P(ANB) = P(A) x A m
R Sl

5 :

010 90" W
2.3 ZL 8 )
0 9. 00 1S

33. The probability that Afzal passes math is 0.7 and the probability that urdu
passes is 0.6. Both are independent. Find the probability he passes both,
Sol: P (Math) = 0.7, P (Urdu) = 0.6
P (Math » Urdu) = P (Math) x P (Urdu)
=0.7 x 0.6
=0.42




Insiructions for Preparation of Exam Paper oi Mat{qufa}i\c@@\adm 0

The paper of Mathematics for G de<10 \D‘/Sﬁarks
Objective Type =15+
Timing of the paper w

Obgective Twp = bjectlve Type = 2:10 hours.
The p:aper ade as per followmg details:

Objective Q-1: There will be 15 Multiple Choice Questions
(MCOs) MCOQs) from the entlre content of the textbook. The distribution
s as follows: .
mne MCQ each from chaptersl 2.3.4,5,6,7,8, and 10, and two
) ‘Tt.Qs each from chapters 9. 11, and 12.

1x15=15

's section contains three short questions. The details are as
follows:
Q-2:Students are requnred to attempt any 6 out of 9 short
questions. The details are as follows:

* At least two short questions will be drawn each from chapters
Pare-1: 1,2,3, and 4,

. At least two awn each from

Chapters 35,6,

IQ 4:Stude ¢ ired to attempt any 6 out of 9 short
e details are as follows:
. t least two short questions will be drawn each from

! Chapters 91011 and 12.

Subjective: Q-3:Students are required to attempt an @@ﬁ%xﬁﬂl
questions. The details ar asdjol m »
- |

2%6=12

2x6 =12

This section will contain three long questions bifurcated in two
parts a & b (carrying 4 marks each) and students have to attempt
Part-IT |two questions. The details are as follows:

Subjective| Q-5:(a) One long-answer question will be selected from chapter 1.
(b)One long-answer question will be selected from chapter 2.

Q-6:(a) One long-answer question will be selected from chapter 3.
(b) One long-answer question will be selected from chapter 4.

Q-7:(a) One long-answer question will be selected from chapter 5.
(b) One long-answer question will be selected from chapter 7.

2x8=16

Subjective|parts a & b (carrying 4 marks each)
one questions. The details are

Q-8:(a) One long-ag ected from chaptcr 6.

(b) One lo g stion wn]l be selected either from
apter LL.

Q-9: ong-answerquestion will be selectéd from chapter 10.

(b) One long-answer question will be selected either from

chapter 9 or chapter 12.

Part-IIl [This section will contain two long questtons blfur d@@mx 8 8




Time Allowed:
1-Note: Four

Max.
ible answers A, B, C and D to each question are given. The choice

. ﬁ@rade-“lo

Marks: 15

which you think is correct, fill that circle in front of that question with marker
or ink pen in the answer-book. Cutting or ﬁlling two or more circles will result
in zero mark in that question.

we draw a card from deck of

cards.

Sr.No Questlons A B C D
i. P+ -1 o 1 4
il. |What is the discriminant of =20 20 25 454
. xX+5x-5=07 : - _ '
iii. |IfA'=-A,thenA is matrix. |symmetric|row rectangular | skew
iv. |A function ffrom X to Y is S @W (AN
; represented by: f\ﬁg‘é\%x f: b
- Lowest form of M\@E 3 éj '%E
vi. P(4 ,—4) liesim R\ | o\ quadrant. first | second | third |fourth
vii. [sin (90°H8)= siné —siné cosé v —c0sé
viii | The sum of the measures of central| 90° 180° 270° 360° ¥/ |
__|angles of a circle is:
ix. tangents can be drawn to a| one twos | three many
circle from a point outside the '
circle.
X. Ifr=6cm, 0=2 radlans, then arc| 12cm¢ | 8cm - 6cm 3cm
length is:
xi. [At least how many chords are 1 2J 3 4
needed to locate the centre of the
circle? _
xii. [Second quartile represents: mean |median v’ moder,f variance
xii |Positive square root of varianceis | mean Qﬁ%}g@@&) Ul range
i 4y ﬂ 7%) A\(\XK deviationv’
xiv |If P(4) = 0.6, then t%\@@ﬂ@&lml 0.6 - 1.6
of event A not happe
XV. é@bm are possible when 13 I 577 g




3 &

' Q.2: Write short answ
@ Simplify: W
(ii) Find the modulus of -5 —4i

‘Subjective Types w«@ @(@\T@

Time Allowed: 2:10 hrs. Max. Marks: 60

) questions: _ 2x6=12

(iii) Define quadratic equation with example.
(iv) Write the quadratic equation 2x (x + =4 2x+ 3)in standard form

(¥) Examine the nature of roots of equation 3x?— 9x 2 = 0

_ 9
i) Fh'ld.—‘\—BandB-A._A{i 3}3=B ‘15]

- —~4 8
(vii) Find the multiplicative inverse of |: 7 2:|

(viii) Find fix) g(x), if fx)=x+1,g(x)=2x-3
(ix) Solve and express the solution on number line: |4x 9|
Q.3° Write short answers to any six (06) qu(ss 0 2x6=12

Reduce to the lowest form:

(iv) Showthatga=5i-2/ andg=— 10i+4J ar'cparallcl.

- 1
(v) Find a unit vector in the direction of 4 =§1+ 3. J

(vi) State law of sines.

(vii) Calculate area of triangle 4BC in which a=6.12cm, b 8. 34 cm,c=7.12 cm:

(viii) Define "Secant" and draw its figure. _

(ix) Prove that a unique circle can pass through the points A(1, 1), B(4, 2) and C(3 3.
Q.4: Write short answers to any six (06) questions: >< 6=12

(i) Define tangent to a circle with Figure. @ @W@ @@

(i) Find the value of x.

(iii) Find the are ector of a circle havmg central angle 60" and radius 7cm. Also
find the length of the arc. '




(iv) Construct a circle with the help of radlus 2cm and locat r@@%mq}on
(v) Draw acircle of radius 1.3cm draw a tange @ W P'Ties on its
~ circumference. 0@

(vi) Find median for the gi ,95,100,93,110, 108, 104, 97, 96 92, 101,
99, 105, IW

(vii) Find the range of the given data: 15, 22, 18, 30, 17, 25

(viii) Two coins are tossed together, what is probability of getting different faces on the
coins. :

(ix) Two numbers are fandomly chosen from 1 to 10, with replacement, find the
probability that both numbers are prime.

(Part-ll)
Note: Attempt any two (02) questions. 163 2x8=16
Q.5: (a) Solve 3z + Q+w=11-i,2Q-Hz-w==1+i with complex coefficient
for w and z.
~ (b) If the equatlon x*+2(1 + k)x + b W@‘h@ﬁ find the value
~of k.

Tenivaies
Q.6: (a) Solvew d: y_2y=_2

(b) Verify Af-1(x)=f-! (f(x)) = x, where i) =S 4,x¢ ) 2

Q.7: (a) Solve: 4251925+ 1=0
(b). Solve the triangle ABC. ¢=7cm, B =34° vy = 64°

(Part-1ll)

Note: Attempt any one (01) question. 1x8=28

Q.8: (a) The coordinates of A,B and D are (1, 2), (6, 3), and (2, 8) respectively.
Find the coordinates of C by using vector method if ABCD is a
parallelogram.

(b) A factory produces rods with leag S\ (i ‘ ‘ W@ 0 50.2, 49.8

Check consnstency

Q.9: (a) Draw a circle of ~Draw two tangents that meet an angle

of 30 W - '
(b) Two are rolled togehter Find the probability of getting a ..

number or sum of faces as 10.




