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Probability

* Probability is a numerical value that describes
the likelihood of the occurrence of an event in
an experiment

* An experiment is a trial by which an
observation is obtained but whose outcome

cannot be predicted



\/
**Outcomes, Events and sample spaces
In describing an experiment, we use the following terminology.

1. An experiment

An experiment is any process of measurement or observation that
generates results (outcomes).tossing a coin or rolling a fair die is an
example of experiment

2.Sample space

The set of possible outcomes or the set of all elementary events is
called or possible set of an experiment, and denoted by S. Any
subset of (E) of the possibility (S) is called an event



3.Sample point

A sample point (outcome) is any result obtained from the
experiment

4. An event

An event is any subset of a sample space. That is, an event is a
collection of a sample point



* Note

* N : :
* |f a%g?nple space consists of equally Ilkeli/ outcomes
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Dsamplie: A bag contating 12 identical balls. 5 of them age diladk,
4 Wi, and 3 1eod one ball drawn at random .wihat s tthe
padinthillity off getiing

%) Redl halll?
Muniiesr off ouficonnes in the event is equal fo 3 andl 12 off thwam
Hawe e same chance, therefore the number of samplke sprace 15

esqped] t 112

1}(&)) = number of outcomes in the event

That is, P T(LETQBT T;) (}; S)uttcomes in the sample space

P (E) = 75

=0.25 orp{ggdgqual to 25 %( meaning the probability of getting
reg 1529r/4t is equal to 25 %( meaning the probability of getting
red 1s 25%




b)Not blue?

Gettime mottBilue s the same meaing witth getting black or red ball
Se the aumber of event is equal to 7=4+3

()= =

¢)Black or blue bail?
The number of event is equal to 8=5+4

)= =

Qsée@qug@alﬁ%»% DrRhadiny, of s Ve ol Bt Seiied 2y vum of Riobabiity of getting Black plus probability of
getting blue bal

That 18 b (Blue) = anghlf Plelhy - =
Theretore b thlue or blas) = B(( fos) T b Blasky
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adets ipibbadintpledhnityehatheventdhaincannot
asetris Q. theptobbitibabiliy efant elentannot

EoR i), is @ Mboshae srebibiityl of an event
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* Example 2: Three coins are tossed .specify the following
a) The sample space ,S
b)The probability of an event getting exactly two heads.
c)Probability of getting at least one tail.

)

d)Probability of getting at most one head
* Solution
* If we toss a coin, there are two possible outcomes: head
(H) or tail (T)
* In tossing three coins, there are three experiments and each
experiment has two possible outcomes head (H) and tail

(T).



The possible outcomes for the two experiments can be described using a tree diagram

H

Hence there are 8 nossible outcomes



A AT LR T F R T HH THT
bisyiohaBLIbYRf\Be R8O RS heads
E= (HTHEHTTHY T THH)
P (E) == n(E) 3
c)Probabillty(gf) getting)at least one tail
Ee) ATl dTi HtyT o T Iig@TamgtaTHaast one tail
E={|3|'d'|:_|')|FH'I;T. HHTTTH,TTT,THH,THT}

d)Probzpb'(I'g:ny’é Hing 4t most one head
d)ProEZéﬁllT’cT’nlé‘%gg@i’nTgl_lg}t most one head

E={HTT, TTH, TTT, THT}
n(E) 4 1
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" EXamplR 3. praBaBility 8f 2 sy &7 s bvee
difs YR Ried: HEFE thE MYMPS” & ssarypte
SRAMG IR el 18 38

andithe event E={(1,6),(2,5),(3,4),(4,3),(5,2),

(841 6),(2,5).(3,4) (4,3),(5,2),(6,1)}



* Exercise

1If a coin and a die is rolled at the same time a)
what is the number of sample space ?

b)What is the probability of getting tail and even
number?
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2.A quiz contains a multiple choice question
with five possible answers, and only one is
correct .a student plans to guess the answer

a) what is the number of sample space ?

b)probability of a student guesses wrong
answer ?

c)probability of a student guesses the correct
answer ?



Solution
a%ouﬁ'ﬂl%ber of sample space is 5

tﬁ) Fmb’m?i%rec?:fh?ﬁ%lﬂ%@(gﬁgéanswer is one and the remaining

b) fbiam ke eicasdiercorrect answer is one and the remaining
n(E)=sz“r are wrong answers

N =(E)

_qn 4
q)r(‘:ﬁ)=1n(5‘) R
P 8 (E)=1
P (E) _ n(E) 1

n(s) 5



Mathematics Grade -9
Unit 7
vector in two dimension



Main contents

" Vector quantities
" Magnitude and direction of vectors

" Addition, subtraction and scalar multiplication
of vectors

" Coordinate representation of vectors



Representationof vectors

Vector can be representedusing rays as
Terminal side of the vector OP
P

Diagram is vector 0P

O  inifialside of the vector OP
Magnitude anddirectionof vectors

Magnitude of a vector OP is denoted by |ﬁ| and 1t represents the length of the vector.
[f thenitial sideand termmal side is given as O(x,,vy) and P(x,,,).then the magnitude(length) of

0P = \/(xz -1+, f}’1)2 and




The direction of vector |ﬁ| is anangle

P(IEJ.}IE)

A
i I -
y / Here direction of |OP| is EON or N (90-6)E

/ opposite

A
o
Fo
=
Ea
|
]
=
s

6 is the angle formed between the positive x-axis and the vector in counter clockwise direction



THedineatiomaff OP
tﬁj’h@ _ opposite

¢ adjacent

tano = (%)
0= tan1 (%:2;)

—tan~1 (8%



> BEsampk: fimd e maginitude and direction of vector with
imtiall pasitiom @ ((3,-3) and! temmiinal side P(5,3)

Hh?é?\'ﬂ@%ﬂﬂ%%?ff%ﬁrw_ﬂ =/ (x; — x) 2+ (v, — y,)?

0P| =5 - (=3)2+(3 - (=3))?
= /% + ()?
= /64 + 36

=1=O%and

=10 units and
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| vectors are vectors tha I'hhave the same

e Eq
- egnalueriorsArRyesiaes thakhavadhe same

. dipeghien.and he satpe 38R %G e equal
* Thadtissdfthwa, yagters Ahd nareequad yeetoes
theibh sedtidreislhiteetiamef both vector is the same



Addition, subtraction and multiplication of vectors by a scalar
Addition of vectors

TrTswglﬂH %fd@&fleée/ﬁgcr‘t?fs _— |
etlrl ITIO OVGCO.FSS eSC
ST AR S e L e B oy iR e
Irbiﬂﬁbpwnh@m%yﬁgtﬁgqn@ ﬁwmaar%dauﬁmtbﬁr
- Withgui changiBg the rasntstigiand dicecton
* Let angdy twoagEerg i a=cgerdinate system .if

_then their sum,c‘i+5=@+ BC is the vector represented by the
, drectbeili sersegmettieA@ctor represented by the directed line segment

THadtisstd+b = AB + BC=AC
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Triangularlaw of additionof vectors is applicable if the initial side of one vector is terminal side of
the other



0 Parallelogram law of addition of vectors
We may sometimes have vectors whose initial pointis the same such vectors sum is obtained using
parallelogram law

Consider the vector AC andAB as given below in figure

C

A ~B
Recall that equal vectors have the same magnitude and the same direction

C > E

A

AB + AC and AB + BE represents the same vector. But from triangular law and AB+BE= AE



Subtraction of vectors

For two vectors and AB and AE geometrically and AE — AE is obtained by putting the initial
side at a common point without changing the magnitude and direction of both vectors

B
A
A
E
B
AB — AE
A from addition of vectors AE + EB=ARB
AB — AE=BFE




Multiplication of a vector by a scalar
Let d be any vector and K be any scalar. Then the vector K. d is defined as follows
. Avector whose magnitude is |E|
i, Ifd# 0 then
for k> 0 kd has the same direction asd
for k< 0ka has opposite direction fo @
iti, ka=0if d=0ork=o
Note

» if d and b are non —zero vectors which are parallel, then one can be expressed as a scalar
multiple of an other

Thatis d = kb

TR - 1 4 ' '
» if a is non- zero vector then the vector u=-a has a magnitude 1 and called unit vector

i1



Coordinate representation of vectors
Position vector of a point

Position vector is a vector whose initial position is at the origin of the coordinate plane
N

P(x.v)
u
h O (0, 0) -

Vector o has initial side O{0.0) and terminal side P(x.v)is magnitude is given by

U = ,/x? +y? Which is the length of the directed line segment op and the direction of the

. aopposite
vector is tanf = (—)
adjacent

i

o—tan~* (2)



" Mrdiwector aarthelre pepseseied drirddifféeantt ways
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 AkEywhgravhéie 0F4ndo) and,j1F (0and xyaird y in

WRES I are eallled conmeoaekstolofaddetsrs.

. gt by e 1 N
h:a gﬁggﬁar E )g VR %\HéﬁéP_B&%(&(»&,{/f)%t& |

, t t tor. .
terminal Botht Bix,.yy] then the position vector

* AB=(Xy-Xy, YoY1)
=(Xo"X1, Y2-Y1



Excaniiée 1t - Wi idh @ off the following is not
neaadliéd tovwetor 22=2j7 P Fpoagiiatiebone
idemfyiedieaion 25 oppesite 6F have the same
HEREA
a‘?) U 2-+%1,+8]

57) U —1 -2j

U = 41, +8j

%f) ol 45JE 0/
d) =5-10j




*» Exxawlpl@: Zirfthal postivniome et onagnitirdtuaidadicedtrentoda of a
vaedowititnitiil alogtidion 2A12,3n ¢ bet teirmal paktizsitB{Ir ) 2, 8)

SR o
PR eGP AB-7 g27p, 8-7)

- (-4, 1) =(-4,1)
_ 4+%l.+1j
aﬁnlt de ofAB
PR A
unit = V17 unit

oRlrassioBfYeston)s & = tan™ (=)



ExRanmiee: fsraved®r @ 2 @ﬂd;;j and
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