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. M’iﬁmbability is
useful whenever we deal with uncertainty. AT
n‘O?ﬂUkﬂﬂW? ) = ”ﬁ '\ \1 1\. TS .'I =

LA 3
Lot

\ A0 (0 WY " 2

A statistical experiment is a ,MHB&Q}F%Eﬁfwhere the outcomes are numerically
. .ﬂ ||I'| \ ) e

measured and analyzed using ﬁqql mgil:ﬁ'oﬂs.

All statistical expe[fmﬁm‘;'ﬂtﬁ?.i,_ah m experiments, but all random experiments are not statistical

experiments. <;;“,3,']¢¢_~FJ .

Random Experiment
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. @ e @
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}. A i'@ @
Each element of a sample space is called a ﬂﬂﬂ’ﬁﬁﬁiﬂﬂ [ (&0

7 0 “'-._ }. 'L \ ? I.'

Event S V7R (R
3 . |II et '_\ o Tl T
In a random expenméﬁﬁiﬁ, e4ehpo

PV W™

,Elﬁ\lé ouicome 1s | Remember!

called an event. ’I’Ims],r‘a;q”e'v,:gm'x Will'be a subset of the ?erfﬂrr:mfﬂar: experiment once

] -~ R | \‘J[_ O i5 calied a trial.

84, sple apace. NN \ﬂ J : When we toss a coin thrice,
For example, getting two heads is an event when we Ehan each toss of 8 dain ko o

t¢ > two coins. trial.




Events

Explanation

oxample

exclusive events

Equally likely (Two or more events are sai maﬁeﬁwq efS°T,2, 3, 4, 5, 6 are
events equally li j,e;eg\m:\e\’ f\4 eq’uall i likely events, when we
: has an equal ¢ hanice\of bectrring.  [roll a dice.
Certain e\renlsw (k RREriment, the event which|When we roll a dice, the event of
rély occurs is called certain event. |getting any natural number from
1 to 6 is a certain event.
Impossible |An impossible event is an event that{When we toss two coins, the
events cannot happen under any|event of getting three heads is an
circumstances in a given situation. |impossible event.
Mutually |Two or more events are said to be{When we roll a dice the events of]

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

getting odd numbers and even
numbers are mutually exclusive
events.

T

!

-i._

Exhaustive |The collection of events whose{When we tossac ice, the
events union is the whole sample Speee is egueeﬁ“ﬁﬁ) qﬂeg;e}mﬁs f getting
called exhaustive events. j B ‘h adtr exactly one head and

i &\h{\ “_J,J —no hear'I are exhaustive events.
Complementary | The eempldmhh{pf,ﬂd"e‘veﬁt Ais |When we toss a coin, the event
events enting a collection  |'Head' and the event 'Tail' are

g\c‘sﬁmﬁe points not in A. It is

denoted A’ or Ac or A The event
A and its complement A’ are

complementary events.

mutually exclusive and exhaustive.

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 affeet

the outcome of the other.

For exempte flipping a coin mulnple

flip is independent of the ethgre a . 3\

b Dependent Events \ %
Two or more

“of one

if the outcome’
the other.

\‘\“mﬁ*t *“‘i"‘

'ﬂ:-t-luzlh.- 52

dwults

'D\" 1 e

Hs\ﬂﬁ'j to be dependent,

cfees affect the outcome of

_ . mu;:! (Red) mui#
| king 1 king 1 king 1 king
| Queen | Queen 1 Queen | Qus=en
I Jack I Jack | Jock | Jack
1 Ace | Ace | Age I Acc

{2 = 10 gards | | (2 — 100 casds] |42 = 1) carda| [{2 = 10 carids

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




first draw changes the probabilities for subscquenf draws. A=\ 0 E’@L‘
e. Mutually Exclusive Events SRR ;ﬁ";r‘{:\:_'i (@l :
Two or more events are called mutu&ﬂ;—p‘@ﬁ[@}%ﬂlh}wif ey cannot happen at the
. g RoRLe

same time, If one event occ ¥Ssﬂ1 j
For example, whenw i ls ¢ dice, getting a 3 and 5 at the same time is
Q

impossible. NINMAYA
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
oufcome.
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. o ®
Hence, the sample space can be written as a A r—*’;‘&_}” @:ﬁa\‘ﬂk‘-"
A \ < [(1,4),0,59), 1.6
.-{\'NR{] ::1\3u 2 e
WY r o len,@2.03

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

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

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

(5, 1), (5,2), (5, 3)

5,4),(5,5), A\
& 0,459 (SO0
LRL

~ A
fa \on=
l._._F/‘-

e, 25 69

(6. 4), (6, 5), (6, 6)

i

r‘-'-r.

o, .,J_\,l-] e
Sample Space DIW-‘:J N 2
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 space can be w"@?’}',ﬁ{“

5= fin%ﬁiimﬂ?M [
Possibility Diagram v S \;”m} \\f‘ JShY
Possibility diagram ISSM% gé, rgnd
or table that shows all ssible binations of two
events. kx‘\ﬂ\\{ﬂ%\!}\fmjj :

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:
(H2) | (H3) | (H4) | (HS) | (HS)

(T,) | (1,2) | (1.3) | (T,4) | (T,)) (T,G% {

Probability of an Event o AT m;z@lc’@ y
In a random experiment, let S be\ ’&kﬁ%ﬁé«;ﬁ |E < S. Then if E is an event,

the probability of uccurrcn% dﬁ‘m m"

dutcomes favourabletooccurenceof E  n(E)

- Number of

R(Y T~ Numberof all possible outcomes = oS
Remember|
® 0<P(E) <1 (The probability value always lies from 0to 1).
® [fP(E) = 1, then the event is certain.
® IfP(E) =0, then the event is impossible.
® The complement event of E is E.

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
(i) Let A be the event of getting a blue bail.

n(d) =5
n(A) 5 ey e o0
Therefore, P(A) = (S}} =2 f % \ K r:_rgg“ﬁj \ )

e o0 g;\‘-’\f"i?t\‘t."'l/
(ii) A be the event of not %gt\ling_ g_b\ﬁl§-ﬁ§1[_{ﬂ.! \) AR E
So P(A)=1- ;ﬁﬁéﬁﬁﬁﬂ.ﬂ‘g&w
N \f?\'l, L\ﬁJ 9

B [l

Example 4: WN are rolled. Find the probability that the sum of outcomes is
(i) equaltn4 (i) greaterthan 10 (i) less than 13.

Solution: When we roll two dice, the sumple space is { 1ven by:




S={(1.,1),(1.,2),€1,3),(1,8),(1,5),(1,6)

(2, 1):252); 25 3):2;4),(2,5),; (26 "i

3,1),3,2.3,3),0, 4) “, \
(4,1),(4,2),4,3), ( ‘ﬁra‘% 55

(5.1),(6.2).06, 3)"4 (.6
6,1),(6, (2? I3 G ,(6,5),(6,6);n(S)=
(i) Let A be the av\eh fgettmg the sum of outcomes
equal to 4, Then A = {(1,3),(2,2), (3.1)}; n(A) =3
Probability of getting the sum of outcomes equal to 4 is
n(A) 3
PA)=39 36 =i
(ii) Let B be the event of getting the sum of outcomes
greater than 10,
The B = {(5,6), (6,5), (6,6)}:n(B)=3

36

Challengel
When is the complement
event of an Impossible event?
Sol: Let A be the event of
impossible n(A) =0, P{A] =0
We know
P(A)+P'(A)=1

0+P(A)=1

P'(A)=1

Probability of getting the sum of outcomes greater than 10 is

aB)_3

0] n(S) 36 Tz‘

(iif) Let C be the event of getting the sum ml Ly of‘i
Here all the 36 outcomes have ﬂn:
Hence C = S. There fore, n(c}@

Probability of gettmg an 13 is
nle) _ 3
PO = %s) 36

i D\E';N

Example 5: Two coins are tossed together. What is the probability of getting different

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={HT,TH} n(A)=2

2
Probability of getting different faces on the coins is P(A) = gy~ 7~ 3

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.

@), @h, 65, 1), 6.7, 6, 1), 6D (O
Let A be the event of gf:ttm !{rﬁ ‘:{hd a head:
A={(1,H) 53 Tl}r.ﬁix
o T S

n(S) 12 4

"'-.'.

Selution: S = {(1, H), (1, T), (2, H), (;:%ﬂ:;mmi\wu m

| Gk

n(A)

«r




Example T: A game of chance consists of sprnnmg an arm Tté‘p E}.ﬁhﬂy Ilkch 1o
come to rest pointing to one of the numbe;s l.a { robability that it
will point to: <\ \ j\ﬁ,

e numher"

(i) 7 (i) aprime ni &fwﬁ&
Solution: Sample spacesmi R_%'E‘ji T80 Ok, b2
n(S)=12 -
(i) Lmhbe%_mg resting in 7. n(A) = |

n(A)_6 1
P(A)="1(8) 12 2

(i) Let B be the event that the arrow will come to rest in a prime number.

B=1{2,3.5. 7, L1} inB)=5
_nB)_S
PB) = PB) =T =15

~ (iii) Let C be the event that arrow will come to rest in a composite number.
={4.6.8.9.10,12} :n(C)=6

b0 JIECT - R |
PO =5y 12 2
Activity! D:%Lﬁ)hu 3]
There are four routes Ry, Ry, Rs, and R, from h \Li é‘,gf There are three
parkirig lots Py, P5, Py, and two entrances By)\B here are three elevators E4,
E; E3, to her floor. Using the trtef‘qilggr.am ay's can she reach her office.
Solution: {\\\\L\AUU““
V]\NFN
/ I’1/-”
Ry “——3P.
\ =3
P —\—1‘* i
f’
—
g g A
P\] l" i,




So total ways = '52

Solved Exercise 12.1

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

1 Coin | Cain2 Caoin 3
<H —+ HHH
= HITT

<H = 'HTH
Jfﬁ"".'.l.,'._"-
JJ ﬁ' Ll O
 THRRICS

1

Outcomes =

e

T => TIIT

et £ ~ ™, )
- _'._| 1 '||I_._'|'1__,_l - !
< N pU g q — TTI
'\']I’x*| ir“.J_J‘\L o T <
T =T

S = {HHH, HHT, HTH, HTT, THH. THT, TTH, TTT}




2. A teacher randomly selects one boy and one girl from
(Hamid, Ahmad) and 2 girls (Zainab, ﬁam{qk.

sample space for all pnssﬂila uut\
N \Jm i

Zainab

Sol.
. Ho;ri

JTNI

Hamid Samia

Ahmm<zai-ﬂﬂb

Samia

ouf\of 2 boys -
and list the

ﬁw‘haﬂﬁa@m

s L J

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

Sol. P(A) : P(A) =17: 15 (Given)
We know

P(A)+ P(A) =1 ‘fg;ﬂﬁ w\?
Let P(A) = 17\;;@:;(\1?&%)@ 5x

Put thede" J'alucs in (i)
17x+15x=1

If A is an event of a random experiment such that P(A): P(R) = 17: 15 and
n(S)=640 then find (i) P(A) (ii) n(A)

gX= 3
P(A)=17 %

we know

from (ii)

e,

32 32

n(A)

PW= 56
17 _n(A)
32 640

17

640 x 0 =n(A)

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

4. A coin is tossed thrice. What is the probability of getting two consecutive tails?

Sol. S = {HHH, HHT, HTH, HTT, THH, THT, TTH, TTT}

sc@\t

n(S)=8
Let A be the event of getting two
A= {HTT, TTH, T'I'l'},jvH ,
n(A)=3 ; R"‘% L
n(A) AR
P(A) = Y

3
g

=

[K*‘fr-}j"r'n.:"‘-

"_l‘-ﬂ'|

S

hoed




e et ETheaafal e ] ¥ |

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

(i) Find rample space by dnwvmg1

possibility diagram.
Sol. S = {(1, H),(1,T), (Z,H),

G 6T “‘W‘ﬁ“%

@&) x\,z

H

T

(1,H)

(LT)

(2.H)

(2,T)

Dice

(3.H)

(3,T)

(4.H)

(4,T)

(5,H)

(5,T)

o |w|s lwlre]| =

(6,H)

(6.T)

. {\O‘]H
s \p‘“:kaﬁp}‘cf)by sketching

(1 TJ (2 H), (2, T)
(3 H), (3,T), (4, H), (4, T)
{:51 H): (S.T'),{G, H)s (6 T)}

Caoln

: jli)SF

--"llll'l

1

(iif) What is a probability of getting a tail and an even number?.

m@wﬁﬁ W

Sol. n(S) =12

Let B be the event of getting a tail

B = {(T,2), (T4} (T ﬁ)}
n(B) _

P(B)= n(S) \F\x
[N
6. Two unhiasémé arn rullad once,
(i)
Sol.

Outcomes

X
%ﬁk |
U e OO B

E /‘Eu[‘jg J{

Find sample space by sketching tree diagram.

[, b, (1,

2),(1.3)
(1,4),(1,5)

(
(1, 6)

A

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

3,10,3,2),(3.3)
(3,4),(3,5),(3,6)

| I. 4, 1), \ﬁ;(;}»ﬁﬁﬁﬁ\ﬁ

_J |}
“‘“N (5, 1), (5, 2),(5, 3)

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

(=] L
UL BT -ﬂihlﬂl‘ -

S
:@ﬁ
1L
sl
-_
bl |
dﬁf"

by

Il

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




o —

{il) Fmd sample space by drawing possibility dingram ) G

@YTS‘J

ices| =MV DA
Dice L0 (\\ﬂ “&“ 5|

m'&rNﬁUn\%}.“ﬁ 2)|(1,3)[(1.4)] (1. 5)[(1,6)
2 1212 2) (2 D [(2. 9| (2, 5)[(2.6)
3@ nla. e nle.e] 6966
4 (4042|4349 4.9]E.6)
5115 D15, 2 (5. D] (5. 9] (5, 5)[(5.6)
6 |(6. 1) (6, 2)| (6, 3)| (6. 4) | (6, 5)[(6, 6)

(ili) Find the probability of getting
(a) Same number on both dice.
Sol. S = {(1, 1) (1,2), (1.3), (1, 4).(1,5). (I, 6)

(2. 1. (2. 2). (2.3). (2. 4). (2. 5). (2. 6) ZH @ G

(3, 1), (3, 2),(3,3). (3. 4), (3. 5). (3, 6)
(4, 1), (4. 2). (4, 3). MW@“Q
). (6. 6)}

]
1

3y 1) (3. 2), (5, 3N

(6. 1), (6. 2) O‘F‘ﬁg
lLet A bet éwhﬂ cmng same number on both dice.

A= {(1. 1)7(2. 2). (3. 3), (4. 4), (5. 5). (6. 6)}
n(A)=6
_MA) 6
PLAYSTRE) 366
(b) the product as a prime number.
Sol. n(S) =
Let B be the event of getting the product as a prime number’
B = {(1, 2) (2. 1). (1, 3), (3. 1), (1. 5), (5, 1)}
n(B)=6
_nB) 6|
PBY=2S) " 36 6

(¢) the sum as an even number. \ \J E
Sol. n(S) = 36 ﬂ;: ; x G\K\Y\R\\

Let C be the event of gﬂm}w{w imber
C={(l, 2).(2.4), (2. 6)

(937 3). 3. 5), (4. 2). (4. 4), (4. 6)
(5. 1), (5. 3). (5. 5). (6. 2). (6. 4), (6. 6)}
n(C)= 18 \

Qﬁuﬁ

“r“' )
H_,_,.o—""'
:Fﬂ




0= 35 - 563 N
(d) the sum as 13, \K\Y\R ) -

Sol, Let D the event of getting uﬁw\ %Xl@t\[‘i\mﬁimum sumis6+6=12
So, sum 13 |s it Wﬁ\}ﬂ :
n(D)=10

n{U} 0
BRESHE) A

7. Three fair coins are tossed together. Find the probability of getting
(i) all tails
Sol, {HHH, HHT, HTH, THH, HTT, THT, TTH. TTT}
..et A be the event of resulting all tails
={TTT},n(A)=1
n(A)_1

P(A)= (S "8
(ii) at least one head

Sol. n(S) =8 Y”“N// r)
Lct B be the event of rea ting at lea jﬁ\j
= {HHH, HHT HTH, T@ 1. n(B) =
P(

n(B) [
2 n{_sﬁ_ [ N o
(iii) at most two talla
Sol.n(S)=8

Let D be the event of resulting at most two tails.

D = {HHH, HHT, HTH. THH, HTT, THT, TTH]

nbD)=17

SN T B 1 T )

PD)= 3@ = 3
(iv) 2 heads.
Sol. Let E be the event of resulting 2 heads.

= [HHT, HTH, THH}. n(E) =3

0

ol

n(E) 3 S\ @k RO
PE)="nE) =8 v-‘f* D?;@@*
(v) at most 2 heads. \1\ j\_ \2
'Q
Sol. n(S)=8
Let G be the event of 1 eads
= {HHT [-{'R THT TTH, TTT}, n(G) =7
JJ ?




(viii) no head. ey ,ﬁ_{@‘jﬂﬁ'ﬂ
Sol. n(S) = 8 AR ] =
Let H be the event of resulting nd \~ S\ \s \
H= {TIT} I'I.{H) =( . ".\ \ qlr\\'. __|
] l\mf W\ \

P(H) =

8. A bag :uﬁ?ains 4 red balls, 5 white balls, 6 green balls and 3 black balls. Ali

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

(i) white
Sol. Let W be the event of resulting

a white ball

(W) =35

nw) s
PM="%® ~ 18 o
A

(i) red W €O
Sol. Let B the event of resulting red b | u A\K\V\L«H N

n(B)=4,n(S)=18 (T numb-q
H(B)
By = m }_E
(iii) not whlte
Sol. n(S) = 18 (Total number of balls)
Let W be the event of resulting a white ball

n(W)=35

PW= 5 ~ 18718
Let W be the event of resulting not white ball
P(W) =1 - P(W)
3
18
(iv) not black \\ \1\1“\ ) f“i
Sol. n(S) = 18 (Total numbe g}f t::*g;gpt)&H ’7@/ ﬂ'
Let C be the event of rcqq t
H{C) 3 rjr J\—| Il'l"-"

n:l__l.\][_‘-(;)_ ’a, y

|
PO=26) = W "6

=1-




let C* be the erent resulting not Black ball
P(C’}=1—P(C‘}

H'n ”f? \{

@ II".\II",“, r\\\
IT J\%\“ﬂ

k]
6

«:M

6

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
() odd
Sol. n(S) =15

Let A be the event of resulting an odd number.

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

n(A) s ﬂ "“u
PA)= 1) (C@m

(i) a multiple of 5 \U@B@\(\Wﬁ 0 /

Sol. n(S) =15 e }
Let B be the event ﬁ& tiple of 5.
B{swﬁﬂ@
P(B) = L
B =0 =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

(C =
P(C) = H(S;

?'10-1

T%%;“\D

nj—

(iv) prime - .

Sol. n(§) =15 ey

Let D be the event of resulting a prime number. :: N (@ © 0\
D={2,3,5,7,11,13},n(D)=6 ﬁ\ﬂ/ (610~

o A0
D) 6 2 s ﬂﬂmAL
PD)=46) =15 =5 Qe

5 ﬂE&J_'; 'N\E j’\ﬁﬁ'f' x_v-/
v) 20 AL i
Sol. n(8)=15 <A\
Let N be event of getting number 20.
Since 20 is not included in the set from 1 to 15.

e




10.

Sol.

11

Sol. S

()
(ii)

~—'-. 1. [OH‘H‘\'&]\J

Nz{ }-n{leﬂ "‘,lll r -rr""ln \.J
n(N) ¢ i X o0
P(N) = n(S) = _5 = ﬂ ﬁ:\ F\ﬂ':;(\ ":" \S\\'E\ \
= "- '.I E-
If the prnhahiﬁy qﬁay{akhh\{"*;\ls 0" then find the probability of the event "not A",
P(A) = (Gwen}
P(A] = J—P(A}
e
I 10
~10=7 3
0 10

A dice is rolled twice. Find the probability nf having a number greater than 4 on
each roll.

= {1,2,3,4.5.6} n, n(S) =
Number of greater than 4o0na s:ngle dice are {5 6}.n= 27() rﬂC}\Nl‘.
&
P(Firstroll>4) == = \KY \§ N

G

-

{}

P(second roll > 4) = % \-{r S /\L
NN
P{bnthrnl!‘} ) = 3*3°= a

12.2 Addition Law of Prohability

If A and B are any two non mutually exclusive events then
P(AwB) = P(A)+P(B)-P{A~B)

[f'A and B are any two mutually exclusive events then
P(AUB) = P(A) + P(B) '

Venn Diagram

[n a random experiment, let S be the sample space. Let A c S and B < S be the

events in S. we say that

——

Uy (4 Mamanevent [ (A B wanevemt il A bsan oy that _. :'-.F,L_;@
that oceurs anly thut oceurs wlen ','|I £ U.f i b

when hoth 4 and & \} '-‘n, \ {{“r?&m, s

edTh.
a8

a

k)

s
N
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Example 8: If P(A) = 0.37, P(B) = 0.42, P(ARB) = 0.09. th gqvgg&gﬁ\?ﬂ“
Solution: Given that: P(A)=0.37. P(B)= 0. (&@ﬂ(}
P(AUB) = P(A) + Wﬁ
P{AUB} D 37 R%\( s
Example 9; A Ied at | Challenge!
* random from a baskcl containing 50 What is addition of P(A\8B) and P(A~B)?
vellow. 70 red and 80 white flowers. |Sol. P(AUB) = P(A) + P(B)-P(A~B)
Find the probability of selecting a Add P(A~B) on both sides
yellow or red flower? P{AUB) + P(A™B) = P(A) + P(B)— P [A~B) + P (AB)
P(AUB) + P[AMB] = P(A)+P(B)
Solution: Total number of flowers. n($) = 50 + 70 + 80 = 200

No. of yellow flowers. n(Y) = 50

n(¥Y) 50
~POY)= 508) =300

No. of red flowers, n(R) =70 @O E\"‘
_ R 70 1\7
5 PRY= 25y = 300 o (:&R\E\P
Y and R are mutually excl% mbablllty of drawing either a yellow or red

ﬂolwer is : NWJ\JNJ\

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

50, 70 120 _3
- POYWR) = 55673002005

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) = 36.
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)}
B = {(4: 6). (5. 5). (6. 4)}
5 AnB = {(5, 5)}

R
n(A) = 6. n(B) =3, n(ANB) = | gl 2 \J@ﬁr@ VL
~ o Ao
PCA) = n(A }_i f\gﬁ(@l\\%\ﬁ&]




.. P(getting a same number or a total of 10) = P(AUB) L m @ iﬁ';ﬁﬂ’ﬂ
- P(Pt:l' v P{B) P{MBT #\& -."n '. '|, N F .;:- L {7

___+ J\,,__‘ahi'm‘

Hence, the rqulﬁ}i?ﬂ;ﬁﬂa\glﬂ@ 5 =

Snlved Exercise 12.2

1. It Aand B are two events such that P(A) = 7, P(B) = 5 and P(A A B) =
find P(A U B).
Sol. Given that: P(A) = = , P(B) = & F{Ar‘uB} =
() P(AorB)
P(AUB) = P{A ) + P(B) - P(A~B)

e i
P(AUB) = 3 +3-3 -5\ @0 fo*W

Il LI
ﬂ"nr"'- i \JIIK_':_ Ufehe
2+4-1 5 Y
PAUB) = =g— = 2 u_,x\,l”"‘*

2. Inan apartmant in selg Q\a\m rom door numbers 1 to 50 randomly, find
the probabili nu e door number of the house to be an even number or
a perfect st ‘number.

Sol, S$=1{1,2,3,4,..., 50}, n(S)=50
Let A be the event af resulting an even number and B be the event of getting a

perfect square

1

mi

A={2,4,6.,..50},nA)=25
B ={1,4,9, 16,25, 36, 49}, n(B) =
ANB = {4, 16, 36}, n (ANB) =3
R{A) ' 28y
PA) =18 =55 = 3
n(B) 7
P®) = 1) =~ 30 |
n(AﬁB} 3 = -»’"“:.-"'~J 'Ifi',:'; II'. \ ;:[T-I \}\3 ¥
P(Aﬁﬂ} = n{S} e E - r.} ,E‘. '111?1.".; 1I".|I'%, "-.ﬂ‘-. \1 I|| (0=
P(AUB) = P{A)*"P(B)nﬁmaj;xﬁh (@SB L
e + S -"‘J"MIUHI _":a"*-ﬁ“'"
k ﬁ-l J"*ﬂﬁ@rﬁ-rgﬁ’
47 =3 . 99




3. The probability of a team winnlnu any mathn Is e 1? pr@@lﬁﬁ:t losing

i |'1.'| I||

any match is What s the >
'. l,I ‘-”
(i) The team \N!mihﬁt ﬁJparllnular match.

f‘1

(il) The team 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) = % , P(L)= %

(i) the team wins or loses a particular match.

Sol. Winning and losing are mutully exclusive events.
P(WUL) = P(W) +P(L)

3 2 5 1

10710 2

(ii) the team naithar wins nur loses a match.

P(the can neither wins or losses) =P (W UL L) S\ (CO) \i\m
Sol. PWOD) =1-PWul) O Agi\\j\\ \\‘ @I

,,\
s
N U‘W\Q |
2

4. Ina single thmw of two r.lir.:a, 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.
A ={(1,6),(2,5),(3,4),(4,3),(52),(6,1)},n(A)=6
B = {(5,6),(6,5)},n(B)=2

AnB =¢
So, A and B are mutully exclusive events
n(A) 5 1
PAY=T108) 36" §
n(B) 2 f s AT
PB) = u(S) =36 = T8 ANANES

>
P(AUB) = P{A}+P(B] o ,,Ju \"affi"a |




5. Find the probability of getting asumofS5or7ina thrnw é@{f
Sol. Total out comes n(S)=6 < 6 =36 @1 z )
Let A be [hE.' event nf'gcttm a sum mﬁ f getting a sum of 7.
= {(1,4). tz%’i 2)

W {4 3). (5.2). 16.1)}. n(B) =6
Aﬁ

So, A and B are mutully exclusive events

n(A)
n(B
PB)= 5y = o=
P(AUB) = P(A) + P(B)
£ .0l
7 R T
_2+3_ 5
1T
6. A card is taken out at random from a standard jl@({& JGI 52(@@[: i‘?"m::l the
probability of taking out. O @ fb\ g\ A J.. L
(i) A king or a Jack. H “ﬂ 0 \u\ ?é\
Sol. Total cards = 52, n(s \,X\ =

Number of ki %‘ mber of Jacks = 4
Let A be the event of taking out a king and B be the event of taking out a Jack.
n(A) =4.n(B)=4 '

_ nlA) . . 4 1
 PAY = 4(S) P Rty
i A
B =NE) =2 B

P(AwB) =P(A) + P(B)
| I 2

__l_.._—_._

13 13

(ii) Neither a king nor a Jack. el
Sol. P(neither a klng nor a Jack) —{Pf,ﬂs, OBY ﬁﬂz@cp@@g




- e

- —

7. A dice is thrown twice. What is the probability tha Mqﬁ@lﬂ\% the two
throws comes up with number 3. _ Q A\ F\\g\
2 V(O

Sol. Total outcomes n(S) =
Let C be the event ﬁfgﬂﬂﬁ%} nflhe two throws comes up with number 3.
C=13, I]{ :‘GR (3.5), (3. 6), (1. 3). (2. 3) (4. 3), (5. 3). (6. 3)}
n(C) <Y -

‘."..f_(_] = i
n(S) ~ 36 ;
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 which is a multiple of 5 or
of 7.
Sol. $=11,2.3,4...... 15}.n(S) =15
[.et A be the event picking a card which is multiple of 5 and B be the event picking a
card which is multiple of 7.
A ={5 10,15}, n(A)=3
B ={7, 14}, n(B)=2

AB = l’\“ﬁ@
S: ABand Eq;arc mutually e clumc F@@\\S\YQ\\J%}
» HU\} =5 (& \i\m

RRCs n(qi
P(AUB) ~P1A]+ P(B)

p(C) =

Im

Led ] =

-

1

+2 5

Lh

I
ERR
9. Two fair coins are tossed once. What is the probability of getting at least one
head or two heads.
Sol. S = {HH. HT, TH. TT}. n(8) =
Let A be the event of getting at Ieast one head and B be the eventof E@% Wleast two

heads. J Qaﬁg
A = {HH, HT, IH}—n@\},—Kﬁ \\Y\J\\(\\ C
B ={HH},n X \j\
B B
;;@ P[Al*P{B)'P{:"V"BJ
|1[A} 3
"[ ) @ T F




B 16 G ﬂﬁﬁﬁ“
P(B) = I'I(S) 4 6 ,_'. 1 : ﬂ.\ \ﬂlll \ JI .'H {_ff_'ﬁ,::f{:;u
n(AnB " 7 ‘f" %K ) A j__.'

P(ANB) IW% ﬂ(\\ x\\;
P(AUB}J ]mmh[}l#ﬂ “P(AMB)

4*3 E
_341=1_3
“PRINENT - 2

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

Sol. Let R be event of tumming right, L be the event of turning left and T be the event of

going straight.

50 T

P(R) = 50% = W =0.50 ~ G\ cOWN

A L\\\JI @5
P(L)=30%= =~ =0. 30K\ ”\l: O\

20% \]‘W "".I":Il'\'

Since turmw ft or right are mutully enclusine.
P(RUL)=P(R) + P(L)
.=0.50+0.30=10.80
11. Two fair coins are tossed. What is the probability of getting either two heads or
two tails?
Sel. 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=14¢ N\ -_rg Tﬂ'x_ﬂ

o -\1.._\_,_,.

So, the eventsaremutually excluswc o \ i*\a ‘1\\ .'*.f \or2
_BA) “r\t x\
PA)= 1 =7 ﬂ \t; i L
\\L L

B). n NN oY
PE®)= &) )\E?‘y\‘ L

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




-q—-——..—-—

A O 1\'\'&; —
12. IfA aml B are \ m usive evunts of a random experiment and
P(not A) = f‘ﬂﬁ'&% 0.65, then find P(B)
Sol. Given that ‘~ =
P(not A) =045,
P(A) =1-P(not A)
=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, lu

13. fP(A) = 3 ,P(B) = & , P(AUB) = 3 then findP(AB).
Sol. Given that: S m\‘g\@\

b L0
i

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

3 GRS )

P(AnB) = -2— + % =3
l{]+6-5 I
R
14. A and B are two events such that, P(A)=0.42, P(B)= 0.48, and P(A~B) = 0.16.
Find: (i) P(A) (i) P(B) (i) P(AUB)
Sol. Given that: P(A) = 0.42, P(B) = 0.48, P(AﬁB) 0.16

(i) Find: P(A)

P(notA) =1 - P(A)
=]-0.42=0.58
(i) Find: P(B) e /%\ - ®) A
P(notB) = - P(B) 1\ ﬂl

=1-048=0, H""r‘wf‘“}
(i) Find: P(AUB) ﬁ\L\\\ \\«\

P(AUB) - {mz ﬁmnﬂ)
+0.48-0.16
=0.74




(i) If A and B are independent cvents‘ then p{ { 'ﬁ“‘-. Jfghg -fﬂ’"
and B)=P (ANB) = P(A}XP{BJ- a\f\: \” a__%j '} Multiplication rule
(i) Conditional probability \ |\ L f w >

If A and B are de “&vents then P(A and
B) P (AnB) = P{A)xP(B|4)

Where P(B|A) represents the probability of
event B occurring after it is assumed that event A
has already occurred (read B|A as "B given A4"). PtA and B) = P(4) . P(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.

P4 and B) = P(4) . P(B)

Then P(A)_ 7 and P(B) =+ (Smce the ball is replaced, the sample space is not affected)
P(4 and B) = p (AnB) = P(4)<P(B) 2 ffCO o
)= I".
i i__f\f \Tﬂm\ w

Example 12: A bag contal sa ;tg a}ﬁ\i h!ack marbles. Two marbles are drawn one
after the other ent. Find the probability that the first marble is white and
the second marb l’s also whltc
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}=E and P(BJA) =7 (Since the marble is not replaced, the sample space is

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

£ T

£°3 20 10
Example 13: Majid dealt two cards successively (without replacement) from a well
shuffled deck of 52 playing cards. Find the prﬂhahlhty that mﬁﬁmﬂc@i’s‘ﬁh}hg and the
second card is a queen. A O - S0
. Solution: Let 4 be the :venuhqt draw; g q EL lﬂn)é*and B be the event that drawing
card is a queen. Remember “{r.lﬁgh :‘nu“st & care for the sample space of event B, that

event A has already, WH \ \LJ
\\\“‘-\I
P{A)“ s el A=




|

P(A and B) = P(A)xP(B/A) R ATeON
S ! 5 Do S22

Solved Exercise 12.3

N N — — :
1. Two numherﬁﬁjr'ré Fandnmlr chosen from 1 fo 10 with replacement. Find the
probability that: (i) both are prime (iii) their product is even
Sol: $={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={2,3,5,7},n(A)=4
20 ) Bl
PA= 56 "0 s
Since the number is replaced, the sample space is not affected ns)=10 -
B={2,3,57)=nB)=4 i \ & :_}'__xj‘i \)
_nB) 4 2 e . “f"-f"@ §\ f 2N
PO ) "0~ V(O NSIB Y L

H{S) 10 5 e ff“‘:"\"\tﬁ II{_\'., (A
P (A and B) =P (4AnB) = W&x PB)\\
-,\P\I\L’Z o )

WN jﬁ“—g\"‘; .
(i) 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={1,3,5179}=nA)=5

n4) _5 _1
P55 " 102

When product of number is even the product is even if at least one number is even.
Since the number is replaced, the sample space is not affected, n(s) = 10
B={1,3,57,9n(B)=5 :

. '."';f.'ih“"
=9 ] "-.I_I'L i \i

H{B) = 5 L l AL o I__._._____\-x:\'-1‘_‘JIJ-;|I-:_|If;':.(_‘__._zj‘-'.IIt _jx{:"
; (B) o H(S ) 10 2 "-,lI".. }I;_I'l.l l:lll_fl II"..iI'-:II".__II_"g. ".IIIII. ‘.,1\:1 ~.E .__Il'l v
N ',I,_' "‘I:I'-I I"-I“-x_j_ll-a- o
P(AnB) =P(A) P@-, a\“ﬁ“ \ &_m L

ey ] I'I. y
— '\I\. rxt«,\‘g‘ﬁir y Lo
RS
Now  I~P (4nB) will be the Probability when the product of both numbers is evei.




P =1-PAnB N A
=1-= A AN Wy s
TR rﬁr-x:--w%w A H(E__‘ \Qﬁ.,\\ WY

4-1 3} At
r*,] |¢Jrﬁﬂq4$ \E
2. One lalter s 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
() both are vowels

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

_nd 2 1 ,.
AT
S={L,A,H,O,R,E}, n(5)=6 ~
Let B be the event for letter vowel v f\r?'? H@@@\
B={A,0,E}, “(BJ =3 \ B (e &1&\ 0N [ S5
_nB_3 I?’\ﬂ VL i
PB) =) ‘ﬁfz \\M\L N
N fg
P (nBYFAY * P (B)
B S |
= —X—=—
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,B},n(C)=4
H{C) 4 2

PO="%s) 6 3
Let D be event of chosen a vowel Letter from LAHORE
D={A,0,E}=n,(D)=3

: a4 ﬁ rﬂ
1 nD)_3_1 : EF,,,\?_IJ-IL‘E,J \ @@ ‘Mx
= 7= N a i N ELe=
n(s) 6 2 piles ix.f’f'ﬁ&;h\izi ALY
P (CAD)= P{C)KP \§ AN
\T&@| \l\.h_l =

Calculation of scenario B




Let E be the event of chosen a vowel from PUNJAB JFr«hP emﬁ{w sen a
consonant from LAHORE g -- j@ﬂ o)
nE)=2,n(F)=3 nh

.. n(E) 2
P =T =7

i

P (Total) = P (Scenarioa) + P (Scenario B)
1

6
1

L] —

mh

mlw

1
21 2\ (F'{’ @) ?‘\51" '

\{:\\J o \o
So, final answer = %\Y\g&?ﬁ / @

3. A single dice is rulled mi%\l\ﬁ{ﬁm ty that one roll.is a multiple of 3

and the otherisa 5
Sol: Total outcom J{& n(s] 36
Let A be the event of getting one roll is a multiple of 3 and the othr.r is 5.
A={(3,5),(6,5), (53), (5, 6)} n(A)=4
n(A) |
P(A)= 15 'E‘ 9
4. Two dice are rolled. Find the probability of getting an edd 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
n(A) 18 | f }‘ujc( 40%5
PAY=28) 36 2 .H\J_\E N

vz
5. From a pack of well shu ﬁﬁm I gﬂ-iﬁ are drawn at random one by one
with replncement F i:ility that the first is heart and second is
kjng \\] I\ |'\_
Sol: Total numbers uf cards n(s) = 52
Let A be the event that first card is heart and B be the event that second card is king.




n(A)=13 — “T“ﬂf“
ﬂ(ﬁ] I 3 I II-'-|lI = __II___I-.'_TI- \-;:\_‘ _1| IIIII |':-::_|.1‘._III'_. I___:,_E::\:-_'_. o
———  p— T — |. J .—I -III lII I'I'. | o =

P H(S} 52 4 1\1 /7 rxﬁ \ :.HH'* j'. B\ W 1)

Since, the card is replmd, inec sﬂqﬁwipabe is not affected n(s) = 52
"{B) 4 - ,'irlxj-?31|,-j"._,.” I

P@®) =7 52 13
P(AnB)=P (A) x P (B)

6. If two cards are selected from a standard deck of 52 cards without
replacement, find the probability that.

(I) Both are black. (ii) Both are quecns, (iit) Both are spadcs.

(iv) Both are diamonds,

Sol: Total cards n(S) = 52
(i) Both are black e
Let A be the event of selecting first bllﬂl& urd qﬂWthufoﬁn ﬁ selecting
second black card,
n(A)=26 A 3 \‘wl
T
n(A) n w\i NS
P(A)= =2 yﬁ
Since the c(id L not replaced, the sample space is affected n(S)=51
n(BlA) = 25
25
P(BIA) = o7
P (A and B) = P (A) x P (B/A)
-l 25
o - & i s
(i) Both are queens,
n(s) =352

Let A be the event of selecting first quun card and B be—ttla am‘ﬁﬂ nalacting
second queen card. O\ “ﬁ‘.';rr
n(A)=4 VRGN

nA) uﬁ h n- <
P(A)= (5} \W fﬂ“ \
Since the card\is ot replaced, the sample space is affected n(S) = 51

n(BjA)=3

_p',-_,-'-

R R



51 17 . N ~—-*
P(Aand B) = P{AJKP A) - \"ﬁﬂ ’Wﬁ\\
’ %‘* TR &
nlwr“l i
(iii) Both are sp
Sol: n (s) = 52

Let A be the event of selecting first spade card and B be the event of selecting
second spade card.

n(A)=13
n(A) 3 = |
P(A)= 36 sz 4
Since the card is not replaced, the sample space is affected n(s) = 51
n(BIA)= 12
I2 4
P(BlA)= —m=~
P (A and a) P {A} < P (BJA) 15\ O

\ Vica
AR
(iv) Both are diamonds. t\ vy § 5\

n(s) =52 \ \

Let A be tlﬁqa 3N bMec’lectins first diamond card and B be the event of seleeting
second diamond

n(A)=13

n(A) " ____ 3 i

P " 52" 3
Since the card is not replaced, the sample space is affected n{s) = §1
n(BjA)=12

12_4
PEIA= ™17
P (A and B) = P (A) x P (B|A)
] Ki --..]...
WTisT -2\ eI
7. Saleem draws two cards on by one witha ﬁfm’ a well shuffled
pack of 52 playing urdl hat iﬂbe; rst card Is jack and the

second card is queen. N \ﬂ\‘“"
Sol: Tuulcardln(s}ﬂ U}J % Y\AE\L’

Let A be t dornwing first card of jack and B be the event of drawing
second card of a quaen

n(A)=4




=\

s Naee
PAAY="08) 52 13 5 H A\ ~CF H\ ﬁ AR
Since the card is not rcplar;n{d the. gamp&que& i} Ef}eﬁ
sy "'. AR\ ?'. II'_-.I"u
n {B|A} 4 J \1 Q-I[ _” l.I Illllllll_ll_lll__,-' er

hﬁi;i_

PABIAY= Y6y — 51

P (A and B) =P (A) x P (BJA)
LA 4

1. Four possible answers are giua for the iullnwing questions. Choose the correct

option.
(i) The probability of an impossible event is:
(a) O (b) I (¢) notdefined _ +d) ~ @xﬂ@

(ii) What is the probability of getting a head ﬁm‘cdlh’ is.tossed once?
(a) 0 (b) 0.25 ‘\ Lo(d) 1
(iii) The sum of pmbnhlllheq nql] I;[g)‘h\mﬁmes of an experiment is:

(a) 0.5 (0.2 PR (c) 1 (d) 0.4
(iv) IfP(A) = G@"\ﬂ %N pmbahllity of event A not happening is;
(a) 0.4 (b) 0.6 (c) | (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?
(a)3 (b) 6 (c) 2 (d) 12
(vii) What is the probability of sure event? 4
@ | ®o © % @ %
(viii) The probability of getting a number greatér than 6 on a dice is:
(a) 0.33 (b) I (c) O _(d) 0.3 =6
() ____outcomes are possible when we draw a card frofy ﬂgci(rf;f é:ﬁ‘cf %
(a) 13 (b) 1 z}\\mu ~d) 26
(x) If P(E)=0.07, then whuﬂp» ey i{y ‘not E' is:
(a) 0.95 {b}lpB‘Q L " ’(e) 0.93 (d) 0.90
s RS
(i) 0 (n) J (i) 1 (iv) 0.4 (v) they cannot happen together

(vi) 12 (vii) l (viii) 0 (ix) 52 (x) 0.93




Evening). Draw a possibility diagram. Al;n Bmw

2. Arshia selects a day from (‘I'uusJy, ’H&dnusdaﬂ aJld ‘ﬂmg@ltg iﬁnmlnu,
w}‘w

Sol. Possibility diq:grnm J\u \/ ; \ uin\ | 8 ., diagram
tcomes :
Tuﬁdn"v\ \Wéﬂm s T M.
Morning., | | thﬂj Ty © i (M, W) <
T B 'M w tMr W}

Evening | (E,T) (E, W) < '
E< 4 - (E.T)
w  (E.W)

3. Acard 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 2
n(AmB) = 1 (Ace of spade is counted both events) Bl f-~--g’@]f9~3
nA) 4 | Nt

n(B) 132\ 0\
PB) = 2@ RN i
o j\ 3
BASS) =""1(®) T 52
p(AUB) = P(A) + P(B) - P(AB)

= e '|II
= OTTTITI OE e—— I= e = _"J r T"- '.ﬁ " 'I N
M =26 =5 =1 1 AUy
A ol

gl GO\

| 4 52
_4+l3~lﬂﬂ_i
o T T

4. Fatima dealt two cards successively (without replacement) from a shuﬂlad
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 dcalt:ng second

read card. ; ﬁ--l {-l;"“'-"""-".'.
n{A] -26 L e f"ﬁ f’\ HW e
G
PA) = 0§ = _’\T“«f ' "‘{\\J (o=
Since the card is not, rq?lfqhm&ample space is affected. n(S) = §1
n(B/A) 528N
n(B/A) 25

p(BI|A) = neS) - 51




" ol -

FlAand B) =P(A) x P(B|A) NB O
SRS T A NI TS
"2 51~ fagp) A LWL Y
5. two dice are rolled, theri find.the' prababillty of getting the product of face
of face values 5.

value 6 or thq;pnlm ne
Sol. Total outdgheés n(S) = 6 x 6 = 36
Let A be the event of getting product of face value 6 and B be the event of getting

difference of face values 5.
A ={(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

e SE GRIE

NA) =006 “36" 35
nB) 2
PB) =7 "%~ 15

n(AnB) 2 N @0

I —
P(AnB) = n(S) - 36 - 18 ﬁrﬂ_,\q"\_\j-i}e‘;}jal?}_:;é

P(AUB) =P(A) + P(B) ?% 3\@1‘\5\3\;

¥ l D) "’w%-\l\'ﬁb-jh =
. ;—s{x[ Jil:nl | b
GNRRNMZRI=1 2
WYLl 2.l
6. A bag contains 7 orange and 5 purple marbles. Two marbles are drawn one
after the other without replacement. Find the probabllity that the first marble Is
orange and the second marble Is also orange.

Sol.Total marbles = 7 orange + 5 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
< BA) 7
PAY =%® =12 ot |
Since the marble is not replaced the sample space is a_ffe\cx?c{;h@mm !
n(B|A) =6 A Danthly/(edes
r 2 =N II'-'n,"llll"._:l i
X ".I-‘l'.I - ‘1 Il'l\lll'-::ll_‘_,_lll Lot L




= Objective Type Questions

/

o

{

2.

3.

4.

10.

Multiple Choice Que Sians F]IE"|1{IIP{I in the h[ﬁﬂ of new Examination Te 1|1r|1q|u
[Hnuwll dgl i..lnder':.t 1m:img Appllcatmn nn 1lytu:'-1l & Cnnceptu 'H]

Encircle the correct nptlon.
Which do help us understand how likely something is to happen:

(a) outcome (b) probability (¢) event (d) square

The set of all possible outcomes in a random experiment [s called:

(a) sample space (b) trail (¢) coin (d) point

The sample space of roling a dice once:

() {2,4,6} (b) 1-P(A) (c) {4,35, 6} (@ {1.3,3 4- 5,6}

Each element of a sample space Is called: K \F [’“ I

(a) event (b) sample pulntﬁ (@), m,ntt;qm& VALY {d) randnm
A «Etran?tr

Ina nndum ex[perlpqﬂl, ﬂe”t} p:;;.]hle outcome is called:
(a) anevent NN (b) sample space  (c) probability (d) rolling a dice
Events A and B are said to be matually exclusive if:

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

(a) same events (b) complementary events

(c) real events ) (d) impossible events

If an 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

Flipping a coin multiple times each flip is of others.
(a) Dependent  (b) Mutually (c) Ind:pendmt [ {d) Pﬁssilﬂu

What is called a visual rapruantntlml rwlhqw all g@gibig outcomes:
(a) afree diagram (b) a taﬂ \'lqurn.m (#j m'npre diagram (d) a tree diagram
3\ Pfobablllty of an Event

. The prubnbllilﬂdiue always lies from:
(a) Otol (b) 1t02 (c) 1tol (d) 20 6




12.

13.

14,

15,

16.

17.

18,

19,

20.

21,

22.

23.

The complement event of E is: @\N

@ E  ®ME o O fé) @’\f\ % @(d) f'E

The event is certain ife K&éﬁ \Lu SR
(8) P(E) = \ ﬁ} (c) P(E)> 1 (d) P(E)<v

What is Mﬁ!mant event of an impossible event:
(a) certainevent (b) greaterevent  (c) mutually event (d) no event

If you toss a coin twice, how many sample points are in the sample space S?
(a) 2 (b) 8 (c) 4 (d) 6
Which equation is always true?

(8) P(A)= P(A) (b) P(A) + P(A) =9
(©) P(A) x P(A) = () P(A) + P(A") =
Rolling a dice, What is tlu: probability of rullmg a number greater t]:an 4:
3 B {_\I 'LﬂL ]ILI'
@ % (C%x NG A&
If the probability of r%ﬁg %@E‘e ob\nxbllilly that it wlll no rain.
(a) 0.7 (c) 0.1 . (d) 1
Whlch is nﬂmﬂlﬂ\ :lity value?
(a) 3 (b) 2.3 (¢) 0.3 (d) 0.5
Two dice are rolled, what is the probability of the sum of outcomes is 17:
17
(a) 1 (b) 36 (c) 0.17 (d) 0
Two dice are rolled. What is the probability of the sum of outcomes is less than
13:
12 l3

(a) 1 (b) 36 "~ (e) 36 (d) 0
Two dice are rolled together, if the A be the event of gerti_ng same ﬂmber, the
n(A) is: \ ~ ""--3'; \ (& O

2 bl 18
(a) 36 (b), gﬁ,ﬁ \H\g;\ @) S0 @) 3g

\ '.’ x \,l 0

IfP(A) = - ta%m,ry

5 ,
(a) 1.6 (b) 0.6 {c}'g (d) 3




24,

25.

26.

27,

29,

30.

31.

32.

35.

Which formula is cnrrect ahnnt nﬂ\',l o f probat
(a) P(AUB) =P(A) - P(By | \| 1 1 £ ﬁ_x\\,,\( 1} l"(huB) P(A) x P(B)
(c) P(AUB) = P(\.#-..'] HR(B f-‘(hﬁﬁ} (d) P(AUB) = P(A) — P(B) + P(AnB)

If P(A) = 0. ﬁJ‘P(B) 0.4 A and B are mutually exclusive, What is P(AUB) = ?
(a) 0.2 (b) 0.7 () 1-0.3 (d) 1-0.4
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 I 2 8
(@ 33 ® 13 ©) 13 @ 357
Out of 100 students, 60 like Math, 40 like science, 20 like both. What is
probability a random student likes Math or Science:
(a) 08 (b) 0.6 (c) 0.4 r@)a&mgww
Roll a dice, What is the probability g{ ﬁtﬁnﬂ‘qﬁ\d# \Bi:r or a number
greater than 4: ﬁ\‘k “ H“\K' ! J' ij
3 x\\ =g 6
@ % o B © % @ &
If P(AUB) = ﬁ‘*} P(A) = 0.6 and P(B) = 0.5. What must be P(ANB) = ?
(a) 1.1 (b) 0.3 (c) 0.4 (d 0.2
Which pairs of events are mutually exclusive:

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

-(c) 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.

'K_._

@ 0.6 (b) 0.2 ©017 o) g0
The P(A) = 0.4, P(B) = 0.5, If A and B[ﬂejﬁeﬁh@qt{l Whiat'is P(AUB)?
@ 02 ® 0y o xungﬂ%f\v Y @09
. I(P(A) = 0.6 and P ‘Tﬂwha# is the minimum possible value for P(ANB):
@ 03 Wher (c) 0 (d) 0.6
Which word is commonly associated with the Addition Law of Probability?

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




123

36. Which formula is correct for multig e ] prbbah:lit}r ol‘ iudependtnt
events A and B: c )* ~ 2\ VANS —3‘*"
() P(AIB) = P(A) x P ‘w DSV 6 peacs) =pay + pee)
©) p(ma;;ﬁﬁ&% (d) P(AAB) = P(A) x P(B)
37. If events A an B are dcpendenl, What is correct for multiplication law:
P(A)
(a) P(ANB) = P(A) x P(B/A) (b) P(ANB) = 555
(&) P(AnB) = P(A)  P(B) (@) P(5) = P(A)  P(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 ! |
(a) 7 ®) 3 (c) 1 _ @ 3
39. IfP(A) = 0.6 and P(B) = 0.5 What is P[MB]" 1) SO
(@) 0.3 (b) 0.83 e o1 ~*~\ ;L@T*I’I
40. Two fair dice are rolled, wn;ué\ln{\bm& of getting 6 on the first dice
and 6 on the second d”: ‘R \ R
2 RN g S0
@ § WWe 5 ©) 35 @ z

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

e d Ao S i RS 5

@) '5% 5. ©Ogis © 5375 @ 13%13
42. IfP(ANB)=0.2 and P(A) = 0.5, What is P(B|A)?

(a) 2.5 (b) 0.4 (c) 0.7 (d) 0.1
1. probability2. sample space 3. {1,2,3,4,5, 6} 4. Sample point
5. anevent 6. AnB=¢ 7. complemcntary events o)\
8. an elementry event 9. independent ,lr 2\ T’;.-f:ﬁ;.m"l '
10. a tree diagram 11. Oto 1° “II; \“H“«H”ﬁ )] (g
13.P(E)=1 14, certain evenyr| .~ HS\}\‘A i*“ VL. PA)+P(A) =1

2 e 5
LA 18. 07, ngﬁzxs‘i 20. 0 21 | 22.6 23. %

N TN

24. P(AUB) = P(A)+P(B) P(ANB)  25. 07 26. 0.7 27. %—




il ———

4 G LM

28. 0.8 W, - 30. 0.2 31 Roll‘nlhmﬁtargcwﬁ gmntaeronadm

32.08 33. 0.9 34 na 331\(3% 1~"36. P(AmB) = P(A) x P(B)
; :

37. (a) P(ANB) = Pw;mﬂb 8. 7 39.03 40 3¢

4 G
41. 57 3] 2. 0.4

/ Short Answer Questions prmnrcd in the !1g||i of new Examination Terhmqurr
/ (Knowledge, Understanding, Application, Analytical & Conceptual)

121 Probability

Q Give short answers.

1. What is the basic definition of probability? o\ 20) Hma_
Ans. Probability helps us understand how !lk:!;{ somf:th E’s to hfl{fp;_h. é@ptclally when
we are dealing with uncertamt{ A7 \( 0 \© "*‘U

2, What are two main chara@\i
Ans. A random expenmemxl\ﬁ\qn
[.  The set set/olf ”i'lHLbJsmb[e outcomes are known.
2. Exact nutcome 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 experiment. It is
generally denoted by letter S.
5. Define a sample point.
Ans. Each element of a sample space is called a sample point.

6. . Define an event: N

\ﬂlwﬂfg randaim experimf:nt"

o
Ans. In a random experiment, each possible outcumms callcd an #Wﬁl (1 "'-f DAL
7. Define equally likely events: AN ﬁl"\' \ N
Ans. Two are more events are gﬁid o bc e‘lp,fam‘ Hk%ly if each one of them has equal
chance of occurring. A ﬁ\_f P

8. Whatis an mppﬁsulﬂb“@vent
Ans.An |mp055|bl= €vent is an event that cannot happen under any circumstances in a
given situation.




9. Define complementary event: . Tg jh

_ _;.I'.

Ans.The complenent of an event A is th¢ c?e ﬁ;iﬁé?q jlg»ﬁﬂoﬂecttun of a sample
points not in A. 5P e ,J‘W \f U

10. Define an elememm en k;\}j s U

Ans. If an event E\&@wﬁt&m mﬂy one outcome, then it is called an elementary event.

11. What nrll hh{'ually exclusive events?

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

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

Sol:

$={1.2,3,4,5.6) "\: X\K 85
13. Find the sample spnﬁ\tﬁﬁiﬁg ns using tree diagram.
Sol: If\‘ll\”

N/NVAVAS
nelic.. .
Outcomes H
T
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} . 5{fi{l
n(S)=8 AR fifﬁ-- C=
Let A be the event to p(;tmg ﬁ*mﬁ?\l‘u\j j
A= {HHT, HTH, m,\m .
“{Alr%ﬁ[ﬁ \i|{ﬁ\ L)
n(A) _7
P(A)=

n(s) 8




IS. A bag contains 5 white and 3 green balls. Hanzla Asad draw a b Il—miﬁom

from the bag Find the pmbability that blll drlrn\ “fm / o \ (@
2

Sol: Total balls = 5 white + 3 green = I?\
n(S)=8 D\L& | 11\@& -
Let A be the event of g\w }15
n(A)=3 \J\JJ N
n(4) 3

16. If P (A)= g find the probability of il
5
Sol: P(A)= 5 (Given)

P(AY=1-P(A)

S L{;;)

17. Find the prﬂbah_iEt; of drawmij ﬂg\})f}g&}&\\\ ZS: 52 ca

Sol: n(S) =52

LetBbetheexcl\?@ wing'a>spade card
n(B
n(B) . 13 1
PO 5274
18. 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.
Sol: $={3,4.5,6,7,8,9,10, 11, 12, 13}, n(s) =11
Let A be the event that arrow will point to multiple of 3.
A=1{3,6,9,12},n(A)=4

n(A) 4 .l
PO S W I e O
19. 1f the p (A) = 1_?6 the find P (), Y 2 @\w}\j\}j CA
=
Sol: p(A) -R@ {@M X
We know

P(A)=1-P(A)




s fo.b ll c©
? e \ IJ"-:-F {7 II'.II“II.- b
P (A) = I_-]%'.il\ lll",ll\ ﬁv‘ A I'.,III'». f} Il" =
[l H'LJ -
P VAL e )
) 10 10

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 having 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) o
PO nm) <56
Qﬁmk
21. Write the addition law of probab @\l&ﬂvmutuall}' exclusive events.

Sol: P (AuB)=P(A)+P (B
22. Write the addit R nug 0 bha b
Sol: P (AUB %@Q@i (B)
23. HP(A)=10.3,P (B) = 0.4, A and B are mutually exclusive, what is P (AUB)
Ans, Given that: P(A)=03,P(B)=0.4
P (AUB) =P (A) + P (B)
=03+04=0.7

ility for two mutually exclusive events.

T 5 3
24, fP(A)= —,P(B)= — and P (AUB) = whnt is (ANB)
Sol: Given ThaI

7 5 8
P(A)= P{B]= andP{AuB}“—

10° 10
We know
P(AUB)= P (A)+ P (B)— p(m‘ﬂ) o *’; \ rr“j‘@_‘*_
oW II | (=
S ? < P(AmB) \ ﬂf 8 \H“ U\\\T' i L
10 10 m \ [l K
E';Hhu&u 1.}”“ S
P (Ant —K mﬁ

1 3

—




25. I{P(A) =043, P (AUB) = 0.8 and P (ANB) = 0.07 find the P-(B).., - [(\(\!
Sol: Given that P (4) = 0.43, P (AUB) = 0.8 PUANR) =007 73,@
P(AUB)= P{A)+P{B} P‘»;Sv? i i
é 08=043+P( ?Qy=f

| us 0.43 =R\ Bt
AR U
044

26, If P {A\.«B] = 0.9 and P (B) = 0.4, find P (A).
Sol: Given that P (A_B)=0.9,P(B)=04
P(AUB)=P(A)+ P (B)
09=P(A)+0.4
09-04=P(A)
0.5=P(A)
P(A)=05
(27) If P (AwB) = 0.6 what is the probability that neither A or B occurs.
Sol: P (AUB) = 0.6 (Given)
P (Neither) =1 -p (AUB S
S : p-{n.s : N ) SOt
=0.4 0\ ﬁj:J\ )

Multiplication !aw of prababihty

28. Write the m%ﬁ[ﬁﬂﬂw E u? probability of two independent events.
Sol: P(AanB) ~B)=P(A)xP(B)
29. Write the multiplication law of probability of two dependents event.
Sol:P(AanB)=P(A) x P (B|A)
30. Arshman rolls a fair dice twice, What is the prebability of rolling 4 both time.
Sol: $={1,2,3,4,56,},n(S)=6

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

time.
These are independent event
n(A)=1
_mA) 1

PA=T"6 " 6 _wR

5P) ~ A B
P(B)= nB) 1 S O ﬁu"?’Q / Jh\f} H‘Eﬂ 1Y) S

n(s) 6 Q_\ ‘xﬂﬂm\hﬁ ‘{*—f\.\ AR

—-———.




31. A bag contains 5 red and 3 marbles. Minhah pickgrm mmmiﬁe after other
replacing the first what is the mhnbi 1’\3 hgre Fr.*'d—
Sol:  n(S) =8 (Total of arblﬁn 7 \x O\
Let A be the cvemg r\-bti\pl(\,lemg and B be the event of second picking.
n(A)= Fi rﬂ{&}n

m

PM]‘ 3 F'I'B‘.!er 8

P(AHBF P(A)*P(P)
_S s 25
a8 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 affccteg)_\ a~"ﬁ‘]"~§1?‘l‘

n(A) = 4,n(B) 3 T2\

‘R a (e
P(A) |0 :P(B#A)= = m\g\,& JL«\G

F(MB) P(d’t}*
?u
_ ﬁl‘;l
10> =90 15
_L_Z.:_ﬁ.__‘
10 9 90 15

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) * P (Urdu)

=0.7x0.6
=0.42 f
I i 2 g lfjjl'-.lhq;"g{_'l.l'ta
@) r'-ﬂr‘v—l
A A ".I '-Il L
F'* "nii_i:"-.




Instractions for Preparation of Exam Paper of Mathematics 1ar Grade-10

The paper of Mathematics for G de(};ﬂ ﬂfﬂ(’bbq:iﬁﬂo" 75 marks.
Ofjective Type = 15 + Subj r;t}
Timing of the paper wi
Objective Tvp J *+3uhjectwe Type = 2:10 hours.
B mia

The pnper\p de as per following details:
Obgectve Q-1: There will be 15 Multiple Choice Questions
(MCDs) (MCOQs) from the ent-rc content of the textbook. The distribution

= as follows:

Ome MCQ each from chapters 1, 2, 3, 4, 5, 6, 7, 8, and 10, and two
MCQs each from chapters 9, 11, and 12.

1x15=15

This section contains three short questions. The details are as

tollows: -

Q-2:Students are required 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

questions. The details asrﬁ:[]u
* At least two, 45? s i‘v
Chapters 5, 6 Lo
g

‘Q-4:Students, to attempt any 6 out of 9 short
| ?&Eﬂmyﬂle details are as follows:
* Al least two short questions will be drawn each from

+ Chapters 910 11 and 12,

Subjecsve: Q-3:Students are required to att:mp an
,bgt;?awn each from

Pare-1: 1,2,3, and 4. A

2x6=12
\)xﬁ=12

2x6=12

This section will contain three long questions bifurcated in two
parts @ & b (carrying 4 marks each) and students have to attempt
Part-Il |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 trom 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

Part-IIl |This section will contain two long questions blfurcaiqd ug.m@
Subjective|parts a & b (carrying 4 marks each) and s "Haﬁfeét
one questions. The details are@s cgs}_i;\ \E& g e

Q-8:(a) One Iung—a;g“hrgpq t}gﬁ ¢ selected from chapter 6.

(b) One lo ﬁ Hﬂon will be selected either from
%ﬂ Eﬁapter I1.
Q-9:(a ong-answerquestmn will be selectéd from chapter 10.

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

[11x8=8

chapter 9 or chapter 12.




Hodel Paper of Mll\athw ?ﬂf‘&}
e b ctive Type

Time Allowed: 2 Jmmpw I k L Max. Marks: 15

1-Note: Four pﬁﬂiﬂle answers A, B, C and D to each question are given. The choice
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,

Sr.No Questions A B C D

i, P+ -1 oV 1 2

ii. What is the discriminant of -20 20 25 454
X+ 8x~-8§=0?

iil. [IfA'=-A,thenAdis_____ matrix.

iv. |A function ffrom XtoYis
represented by:

ol 1 r

Lowest form of %ﬁiﬂ“ﬂ 0\ "'."n R

vi. |P(4,4) lle;f{m@“;” L\q‘uadrnnt first | second | third |fourthv

vii. |sin (90°F @)= sin@ —sin@ cos@s | —cosf

viii | The sum of the measures of central| 90° 180° 270° 360° & |
angles of a circle is:

ix. tangents can be drawn toa| one two« | three many
circle from a point outside the
circle.

x. |Ifr=6cm, 8=2 radians, then arc| 12cm+ | 8cm 6¢m 3em
length is:

xi. |At least how many chords are | 2V 3 4
needed to locate the centre of the
circle?

xil. |Second quartile represents: mean |median v’ mode | variance

xiii |Positive square root of variance is mean »mﬁdﬁ"’m ‘:‘-ﬁﬁq”&‘ Y" range
callod: i o ( :i: \ WY ] deviationv

xiv |If P(4) = 0.6, then thaﬁrqh:ib :y\‘* 044 0.6 1 1.6
of event A not happ eﬁlhﬁ iss

W e rN—
XV. m:téb\ﬁ%s are possible when 13 I 577 2%

we draw a card from deck of
cards.
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Q.2: Write short answ nestiuns. 2x6=12
" Wik i q

(i) Findthem ulus of —5—4i

(iii) Define quadratic equation with example.

(iv) Write the quadratic equation 2x (x + 1) = 4 (2x + 3)in standard form.
(V) Examine the nature of roots of equation 3x? — 9x -2 =0

, 9 3
(ﬂ) FmdA-Band B-A. A=[i 8]1B=[2 ?}

; -4 8
(¥ii) Find the multiplicative inverse of [ 7 2]

(viii) Find fix) g(x), if fxE=Ex+1,gx)=2x -3
(ix) Solve and express the solution on number line: |4x — 9| = :1 @0 m
)

Q.3: Write short answers to any six (06) qwﬁ&h\t\g '\Bﬁj 2x6=12

3 ]
d -+ o
® Smplify ;550 w

(i) Define reci { ithr example.

(iif) Reduce to the lowest form: 77,5

(iv) Showthata=5i—-2/ andb=-10i+4J are parallel.

e
(v) Find a unit vector in the direction of E—jﬁgf

(vi) State law of sines.

(vii) Calculate area of triangle ABC in which a =6.12cm, b= 8.34 cm, ¢ =7.12 cm:
(viii) Define "Secant” and draw its figure. _

(ix) Prove that a unique circle can pass through the points A(1, 1), B4, 2) and C(3, 5).
Q.4: Write short answers to any six (06) questions: 2x6=12
(i) Define tangent to a circle with Figure. ) mgﬁ\ﬁﬁi

(ii) Find the value of x.

(iii) Find the arem}*hctnr uf a circle having central angle 60° and radius 7cm. Also
find the length of the are.
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(iv) Construct a circle with the help of radtus 2cm and ln@qir its, q::nt?e&bﬁ@\_'

(v) Draw a circle of radius 1.3cm draqu ta enfhﬁn%h@‘n wl?én Pjilcs on its
circumference. ux \ \ \ ,'9' AN

(vi) Find median for the ff\ Hat\ql ‘Lﬂ\,';\9 95 100, 93, 110, 108, 104, 97, 96, 92, 101,
99, 105, 107 Pdk{[\r

(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 randomly chosen from I to 10, with replacement, find the
probability that both numbers are prime.

(Part-11)
Note: Attempt any two (02) questions. 2x8=16
Q.5: (a) Solvedz+2+NHw=11-i,(2-i)z—w=-1+iwith complex coefficient
for w and z. O\l\?ﬂﬁ
(b) If the equation x* + 2(1 + k}x + k‘ =jl\ ﬂ{dﬁtth(eﬁ find the value
of k. k\; | O) 9 II"
hm |3y =2
Q.6: (a) Solve by m{h{w i@ . 2y=-2
R o e . T I x#-2,
Q.7: (a) Solve: 42192 +1=0
(b) Solve the triangle ABC. ¢ = 7cm, [ =234° y=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. j’% \Uu

(b) A factory produces rods with le tlrs’aH \‘Slﬁ“ 4&4%‘6 0, 50.2, 49.8
Check consistency ng s;al’ldﬁ m L '

Q.9: (a) Draw a circle of rg{.l \ng uﬂ.\, raw fwo tangents that meet an angle
ui‘30“ = n\@” mc~ "

(b) Two Nﬂé are rolled togehter, Find the probability of getting a o~
number or sum of faces as 10.




