A /)
e | ENGINEERING MATHEMATICS -

UNIT-3 : Statistical Techniques — |
\/F‘/Overview of Measures of central tendency

» Moments
» Skewness

b o

» Kurtosis

//urve Fitting
(i) Method of least square

(ii) Fitting of straight lines
(iii) Fitting of second degree parabola
(iv) Exponential curve

» Correlation and Rank correlation

» Regression Analysis : Regression lines of y on x and x on y.
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G/V? Measure of central Tendency
= (An average is a measure of central tendency of data)

@)

There are five types of averages in common use

\/}%thmetlc Mean OR Mean

\/Z./Median 3 (Median) = Mode + 2 (Mean)

\/4.’ Geometric Mean

\/Sﬁ-larmonic Mean

Ungrouped Data Grouped Data

(i) Individual Series / (i) Continuous Series /

(ii) Discrete Series (ii) Discontinuous series



7 ) MEAN
GW
= Methods to find Mean

(i) Direct Method

(ii) Shortcut Method or Assumed mean method
(iii) Step Deviation method

For Individual series (Where frequency are not given)

Let Xi. X5, XS, - o X, are n observation

\%ﬂifed Method

Sumof Observations

Mean = Number of Observations

Xg P X3 ¥ Xg'¥ ccivens + X
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/V? Q.1: The weights (in Kilogram) of 5 persons are 67, 65, 71, 57 and 45. Find the mean of their weights.
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For Discrete Series (Where frequency is given)

Let x4,%3, X3, ... .. X, are n observation with respective frequencies [, [>, [3, ... -.- ) P

Method used to find Mean
(i) Direct Method

Y=f1x1+f2x2+ ....... +fnxn

i
fakfot fat ¥ fa 4 = - f)[wf

@)



@ (i) Shortcut Method or Assumed mean method @

T=A+ L4 \/\”\CYC A == ASSMVY)C )\/160“’)
Lf
‘o S Deviation(d) = n= A
(iii) Step Deviation method

Y=A+hx};’—," Wheye £ = A SSUmL M an

AlsoZf =N J{‘\ - (Vommof\ %&M

= Wh
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@}" Q.2. Find the mean of the following frequency distribution of marks in a test in mathematics. g/w

Marks $9) 10 20 30 40 50 60 70 80
No. of students () 3 6 10 12 9 6 2 P
MARKSON) Number 4, students (§ ) b 7 &y Divelt Method
Ie 2 R0 /
20 5 | .6 ? - —Z_%V\
30 |0 %Gl eSS
" 2 b0 =}
50 . ’ _
( l’\b() H = 2’0\'&@#
60 360 -55\5
10 L Y 0
%0 1 160 Y= Yo%
{=750 = lw=2040
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7))
GW
&7° IMARKS [Numbey 4 Students
== ) (}é)cg 4d=n—~A ﬁd
,O 3 — B0 —'ﬁO
90 ( — 2§ ~j L
2D 1O = [IE) — 16D
AT14D | L O O
50 9 | O 30
(0 L 250 \2 O
16 '3 50 60
b0 ) 10 80
s 1= 150 == 10

n=A+ =44
= |
V\—;U\D—\—ﬂ
¢
=Yoo+ 0%
WtV\Oa%




Ry Sk Deviahon Metho

éw
=l R A UERA L fu
f? n A jb
)O E - 30 —"S . 0’
20 4 =i | ol -] &
//7 Y0 | 2_ O O O
A
50 | 9 - | T
50 é R, 2 e
10 3 ER 3 &
30 | > | Mo v &
The 0 T =




g/v; For Continuous series (Where frequency and class intervals are given)

Let x4, X3, X3, .. -.. X, are n observation with respective frequencies f,f,,f3, -.- --. | g7

Lower limit of class interval + Upper limit of class interval

L

Note:-| X =
/M

Mid Value
Method used to find Mean
(i) Direct Method

f1x14f2 x24 .......
f‘+fz+f3,+ ...... L
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A
\9}‘ (i) Shortcut Method or Assumed mean method

f=A+w ‘/\‘W A g

(iii) Step Deviation method

%= £fu
x-A+hx”

AlsoXf = N



e/w Q.3. Find the mean of the following frequency distribution
R Class 5-15 15-25 25-35 35-45 45-55 55-65
frequency 10 20 25 20 15 10
(LRSS FWL‘Z’E;"? P ey { % R, Diy ¢k M Fhod)
S | O | O lo O
15 -25 20 1B VO K = gﬁy\
25-335| 25 50 50 T A
—Y K ) =
35-4Y5| 20 U0 s T = WMo O
WS -s5 15 SO 150 100
55§65 | O 60 500 = 75%
?%:\OO Z&V\%“\OO
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@W Engineering Mathematics by Gulshan Sir
B DPP- 1
Topic : Overview of Measures of central tendency

0.1. Find the mean for the following individual series

X | 3 | 6 | 8 10 | 18

0. 2. Find the mean of the following frequency distribution

X 0 1 2 3 4 5 6 7
“
f 1 8 28 56 70 56 28 8

(.3. Find the mean of the following frequency distribution

Marks 0-10 10-20 20-30 30-40 40-50

No.of Students 5 10 40 20 25

@)
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Today’s Target
» Moments
» PYQ

» DPP
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Gw Moments Sw

Moment of distribution are arithematic mean of various powers of deviation from some given numbers.

Moments
Moment about mean (p,) Mon\lvent about Moment about
any arbitrary number (y')) origin (9,)
(i) For frequency distribution
(ii) For individual series (i) For frequency distribution (i) For frequency distribution

(ii) For individual series (ii) For individual series



Moment about mean (u,)

For frequency distribution

Moment about

any arbitrary number (y',)

For frequency distribution

Moment about
&y

)
W
origin (9,) .

For frequency distribution

If x,, X,, X;........X , are n observations

with respective frequency f,, f,, f;.....f,

Respectively.
Then the r'" moment 1, about

mean X is defined as

Uy = = el

=

If x,, X;, X;........X,, are n observations

with respective frequency f, f,, f,.....f_
Respectively.
Then the r'" moment ', about om\g
O\Xb\h X ”% is defined as

num o ()
\
M% T i %(w_ A}
Z 3

If x,, X,, X;........X,, are n observations
with respective frequencyf,, f,, f,.....f
Respectively.

Then the r'" moment Ox about

O\(\%\Y\(O,b)is defined as




) Moment about M t about o
ey Moment about mean () e @}‘

Wi any arbitrary number (p',) origin (9,)
Whery =012 34| Where v=0,1,2,3 y_ __|||here = |2 3%. -
|
) (b, = Yo = o = |
? \ e Rk e — N
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@ Moment about Moment about @
carvmar cuasmms any arbitrary number (y',) origin (9,) -
Moment about mean (u,) For individual series For individual series
For individual series
If x,, X,, X;........X  are n observations If Xy, X5, X3eenneee X, are n observations If x;, X,, X3........X,, are n observations
Then the r'" moment 1, about Then the r'" moment p’, about Then the r'" moment Dxabout
mean X is defined as Oma Ax \o\\Ya\Yv& defined as OY\éd\Y\(D,D\ EILECES
num o (o) A
RCW\O\/C—% J% REMON € -2 % Remove — %

E%:Y\(wm\w Ej&):m =L =N
“\)meﬁ@
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@}" Q.1 Find the first four moments for the following individual series :

Soluhon

X

6

10

18

5. NO % (n-7) 1= | ) | =)

| 2 — 6 26 L 8 b2 4 &

2 4 - 3 9 = 5

A 8 == | | = |

’ [0 \ | | |

S 8 1 A 329 | 65()
N=hH o= UK S (n-R)= |Z(n—n) ST(W-R) > ()

O 2% [ =M4R¢ = 1940
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“@ Q.2 The number of flowers on Sun-flower plants are given below: (AKTU)
No.of flowers y 3 6 12 16 25
No.of plants/ ) 1 2 3 4 B
Calculate the first four moments about the mean
b | -] o) OO T | o)
2 | z =l == & |6 9 —214977 2256
8 B 2. | —i — P 180 |-2000 126D D 0
|3 | 3¢ | - M = V. Ud =142 | 369
16
5 | 5 | 125 g U S 405 364S 132905
Ti= [Efn= )= 0 [T = [ZTD° [ !
IS {240 grz. | =—149 |=g31







@Q Q.3 :- Calculate py, uy, pu3, uy, for the following frequency distribution :

Marks 515 | 1525 | 25-35 35-45 45-55 55-65
{of students(f|) 10 | \ 20 25 20 15 10

MEIRS % ’v“(d),;/?luc /B W QA ——7&) é LK"%) {7( N _i—f_ 5 (Yl ST )3 6( YL~W)L1
ot~ T 1O 1o | -2y —240 5% 60 — I3 824D |33 7740
55| 20 5o [Uo o] =M —29%0 5940 —54390 163320
_ 0 O —1600 {400
25-350 25 |20 [F50| — 1 UL
U320 25920
35-U5| 0 Uo |R0OO0 5 120 L
is-sc|l 4s [ s0 |30 B 240 3340 Lluuo (1833040
55450 10 | 60 | 600P R4 240 (74D 175760 U564 60
= E = ) z%&v\-ﬂ\’* ol YR SR SR TR O
100 M0 0 = = QU000 [FU300 |=9¢T71r0D
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Gw Engineering Mathematics by Gulshan Sir
N DPP- 2
Topic : Moments

0.1.Calculate uq, uy, U3, Uy, for the series : 4,7,10,13,16,19, 22

(.2 Calculate the first four moment about x = 15 and hence find the moments about the mean
of the following distribution :

X 10 11 12 13 14 15 16 17 18 19 20 21

f 9 36 75 105 | 116 | 107 88 66 45 30 18 5

0.2 Find the first four moments about origin for the following frequency distribution:

Marks 0-10 10-20 20-30 30-40 40-50

“

No.of Students 5 10 40 20 25

@)
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> Relation between 1. and ',
» Relation between |1, and v,
» PYQ

> DPP



Moment about mean (u,)

Moments

Moment about Moment about

any arbitrary number (y';) origin (v,)

e X
2 tL(V\i——VL) :/uz

N

VaYianw =

Naviange = M,

g™ 2
Vaviang = D) =T

< b= J M




Relation between . and p

/

7))
r \g/’w

=0

uz = o — py

3 = p3 — 3uzpy + 2p7

g =y — 4uuy + 6pouy — 3p
M, = O
\ \
My, =AM~ M,

@ @) )"

L
@MIZO

2
\
US :M‘s\ ~3Mi M,\ += 2, @

| | \ | \2‘ \L‘
Uy, = My, —hM M Uy M=



vy =3 +3u, X+ X

Vg = Uy + 4[[3 X + Gﬂzfz + xt.

J

5 A+ YA
03 =M+
YV R

Q\,\:M\/\-k M%

Relation between i, and v,
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KAR] PEARSON'< B AND Y (0EEFIC(IENTS

. Y 2+ JF

u,> [ ]—— 7(* (oé%mfﬂf
— %‘CO%MCH% Y F %
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.1. T ' 2

@W Q he first three moments of a distribution, about the value 2 of the variable are@ @and gw
smaewse (i) Show that the mean is 3, variance is 15 andu; = —86.

(ii)Find the values of the first three moments about the origin.

e n (1) We know Haak [ Vavianu = M,
B =2 , | =
M’ :—i_’A = 1_'/(/“'
|
M =% B ‘ 3
v _—__/U, + A = V5 = |
Ml :\\é o
> A= |3 Vaxian = | S
My = =40 -
—= \ l
B L
~—'MO’2*‘Q7K\+27\\
M, = —96
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7))
&Y (i) We know Hawk | U, = Uy +30,7 + 7

— I 3
), = N V ~ 36 +3xIsx 3+ 3

|

| . B
J, = 3 QZ:~86+)3§+27
OR:MQJH?\L 33:74
OZ—_\gA\—EL
), =Y




G/v? Q.2.For adistribution,the mean is 10,variance is 16, y, is 1,and B, is 4. Find the first four /)
(=g

W
moments about the origin. S 2 ..g{m
b oven We Know Hod= | Mg = %06 y = ffﬁ_z
3 |
T = |@ }/}:‘F\/—Ig;‘ MS:\/MXMX/(/?
B e i = X546 AM
/{/(;\_’6 = \j)’ MB:IQV\V’ /
= :\'l Z =
s B o= My Mso s Db
|
W, -
. Ys — MV\ M\ O
2 A =T
=M A
Ok




I at . i i’
Q.3.The first four moments of adistribution about the value 4 of the variableare - 1.5,17,
éw first f f va f cw

wmrese—~30 and 108. Find the/ moments about mean, about origin, Biand Bf Also, find the moments ™"
about the pointx = 2. (UPTU-2017)
&7\\/6)/) '\/]OMC‘V])'S O\bou\} f\“/)fO\V]
N L
= M, =0 M;J&~WWﬁHM
= 4
M\ =ty 2ol WL | &
. U, = M- M U, = =30— 201 F 1 (15) 42 (-5)
|
i =1+ )
& - — (=W _
W, = 173 = (=h8) M= 34.F5
M\ — =40
. M, = 12325
M&; —10% *
= M. 5




. ‘ ) | | 2 \‘7
My, = My =Yl 4 + &M, 4 —3 4,

(/II
Uy, = 108 —Y(-30)(-I-5) + é(l?)(—{,s‘)z_g(-l, S )
MM ~ra 2, 3115

Moments aloownk oipn
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S
|l
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2
V= My, F UM T + 6T + 3]

1 Y 3
(/r
Vy = 142,3125 +UR39. 75 %25 + é?«lW\?S)\@\zg)L+@_5—>
), = 1133
Kav i \>€(AX3oﬂ\S (O%\glfﬂ\_
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Moment A boul

a

=3

Ej\ = My
e
F, =142, 3125
(4.735)"
- Y|
)%D\_o.ew

A =X

M= —A

M = 353

U = 0.5
ML:1Q~Mfd
le = U2+U\l

/(/\2‘ <ol }S_

g
| I /
My = U, —=3U, M) +=2 M'

|

| 3
M= M+ 34 M, 24,

Ay = 5% TETON D5

ix@ S>1







<) Q.4.The first four mements of a distribution about the valure -0.20,1.76,-2.36=

@/ and 10.88. Find the mements about the mean.

biver)

A =0

M’ =-0-20
My = 136
My = -2-3€
M, = 10.39

y =

(UPTU-2009)

éw



pa) Engineering Mathematics by Guishan Sir ya)
cw cw
= DPP- 3 =

Topic : Relation between |1 and i,
Relation between |1, andv,

0.1.The first four moments of a distribution about x =2 are1,2.5,5.5

and 16.Calcutate the first four moments about the mean and about origin.

(0.2 Inacertaindistribution, the first four mements about the point
x=4are —1.5,17,-30 and 308. Find the moments about mean and about origin.
Also, calculate Biand B,. (UPTU-2014)

().3. The first four moments of a distribution about the value 5 of the variable are 2, 20, 40 and 50. Calculate mean,
variance, pu; and pi,.
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» Skewness
» PYQ

» DPP
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G/v? Skewness

=g
wweusne Skewness means lack of symmetry in frequency distribution.

1. Symmetrical Distribution \(

For symmetrical Distribution

Mean = Median = Mode

Note:- If Mean = Median = Mode, then there is no skewness in the distribution

@)



&

<) 3 Unsymmetrical Distribution Y /ﬂ
W \( g

(i) Positively skewed Distribution (ii) Negatively skewed Distribution
Mean > Mode - Mean < Mode

Methods of Measuring Skewness

(i) Karl Pearson's Method

««\(#i) Method of Moments Note:- Relative measures of skewness are called coefficient of skewness

\



Karl Pearson's Method Note:- (i) If Skp =0

Karl Pearson’s coefficient of skewness (SK,) Mean = Mode
Distribution is symmetrical
Mean—Mode
i)SK_ =
3% S.D (ii) If Skp >0

Mean > Mode

Mode = 3 Median — 2 Mean
Distribution is positively skewed

™Med\an

= __ 3(Mean—Fmte)
(ii)| SK, = - (iii) If Skp <0

Mean < Mode

Distribution is negatively skewed

S D = Skandard Destahon @ﬁ>



- Standard jati
g/w tandard Deviation

i S.D = ‘variance

variance = |,

S.D =iz

Relation between . and ',

py =0
Hy = py — py
H3 = p3 — 3uppy + 2u7

My = py — 4pspy + 6pypy — 3putt

2

Relation between u, and v,

V1=-X-
LN
V2=ﬂ2+xz

Vi=pu3+ 3 X+ X°

Vs = g + 43 X + 6, + X

@
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Q\\/CV\ &{M—a#

Mean(n ) = 100
VayYiane = 55

—
SKp

\Ale \Know NV

D = 4V avieniX

G/v? Q.1 For a moderately skewed data, the arithmetic mean is 100, the variance is 35 and Karl Pearson’s
coefficient of skewness is 0.2. Find its mode and median.

. b = J33%

Cavl #CQ“O‘”‘S CO‘U%IMM% Skewhess

SKF — Meant Mods
SD

O~ \= \Do—jj_oz)\)\

Jae

Mode = 10— 0 AN35

Made = 9%6. Bl &

I\/\D&Q = A Medlan— IMean

494 Bl — A Medlan— I X\ 0O

Median = 99, €|




=g
Fm—— Pearson’s coefficient of skewness.
é\\/(m Dmtﬁ e o = 326;;5
Py A0 Megry = |G
Zy\ = &0 2
. = O - W
. . . = 5 b d
2 mn =500 "
My, = FN — W
Median = 15 N
e Kinow Bt = 5000 _|i3)
2 0
Mean= =N
2 = 250-215

@Q Q.2 The sum of 20 observations is 300 and sum of their squares is 5000. The median is 15. Find the Karl

/uz = 4 5
koo B S Ay
th = 5
SK

-

:JZ

NESw Atovatia



7 ) 7
e/v‘ 2. Method of Moments A, an A 1 & @/w
smaresst In this Method, second and third central moments of the distribution are used. Hm—— Ga—

This measure of skewness is called the moment coefficient of skewness

Moment coefficient of skewness (SKy) OF \/f

SKy = -2
“23

ote:- We know tha
Note:- W that SKM_—W——\(\

a2
51=L

o

SKM 1



7
g}l Q.3 The first three central moments of a distribution are & 15, - 3}. Find the moment coefficient of skewness. @_,w

(v e n D 14
L, = B
M, = S
M

o Al
SKM = J;}
= 7|
dA13 )
S\(M :———Otbg

\\\(%mm% Sewed
DLSTY odn o



@ Q.4 The first four moments of a distribution about the value@Of the variable are 2, 20, 40 and 50. é@
B— calculate the moment coefficient of skewness. J 5 = (/1 o0—|20 i |6 R
Cﬂ\/ ¢ D a ‘_’(4
su, = — €Y
B k< K now Haonk .
A= 5
| | —
JU|. = 7 MZ = iy = A SK/\/I =
= L = (2 \L J_’U/z?
| — ®
M, > — o e fY  _ =(Y
. —  |H
R : e
> ST 3 U A
A® — = 5Ll |
' = 56 K = — |
= 50 3 ™

= Y 0— DR20K 2 +2(2)

Negahvely i DSPABI?



SwW neering Mathematics by Gulshan Si W
@ Engineering Mathematics y Gulshan Sir 8_/
DPP-4
Topic : Skewness
Q.1 (i) Define skewness of a distribution. (UPTU-2015)
(ii) Define the coefficients of skewness. (MTU 2012, 2013)
(1.2. Karl Pearson’s coefficient of skewness of a distribution is 0.32, its standard deviation is 6.5 and mean is
29.6. Find the mode of the distribution.
().3. The first-three central moments of a distribution are 0, 2.5, 0.7. Find the value of the moment coefficient of
skewness. (UPTU-2015)

(1.4 In a certain distribution, the first four moments about the point 4 are — 1.5, 17, - 30 and 308. Calculate
the moment coefficient of skewness. (UPTU-2015)
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UNIT-3 : Statistical Techniques — |
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Today’s Target

» KURTOSIS

» Problems based on Moments, Skewness and Kurtosis
> PYQ

» DPP



@ v \ @:‘3
B \// Measure of central Tendency Hm—_—
//1. Arithmetic Mean OR Mean
(i) Direct Method %
(ii) Assume Mean Method
(iii) Step Deviation Method
2. Median
3. Mode

4. Geometric Mean

5. Harmonic Mean

Note : 3(Median) = Mode + 2 (Mean)
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@

(&
Moment For frequency distribution ¥ @

Moment About Mean (i) | Moment About Number (p', ) Moment About Origin (v,.)
o =1 ”’0 —3 | vo=1
u1=0 ”Il =8 A Vi=X
Lfx—%)* ’ Y fx?

— x—A —
H2 Zf "12 =2f(zf ) VvV Xf
2f(x- f)s 5 3 fo3
— x—A —
== 7 y'= 22 V=37
zf(x A f)4 2 4 fo4
= ' f(x—A) —
Ha 2 f Hae = Z f e Zf




sw

SATIWAY CLASINS

Moment Individual series

Moment About Mean () Moment About Number (u',. ) Moment About Origin (v,.)
R ——————
Ho =1 po =1 vo=1
=0 Wy =%—A Vi=1X
Y (x — %)* 2 o
= , _u(x—A) vV = —

H2 n u 2 = = Z n
X(X - f)s 2 3 ZX3
— : (x—A4) V3 = —

H3 n u 3 = - 3 n
— 2t x*

n & = = n

32



7 ) ;
@/w Relation between p. and ', \/

pz = py — py
p3 = py — 3pypy + 27

py = py — 4pspy + 6pou’ — 3ut

KARL PEARSON’S B and y Coefficients
(i) B — Coefficients

Relation between u,. and v,

V1=f
vy =z + X
V=3 + 3, X+ X%

Vg = Uy + 43 T + 6,3 + X

(ii) y Coefficients

1’1=+\/B—1

Y2=p,-3

@
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- SKEWNESS s

Gw 7 )

=’ ¥ NE ethod of Moments

wnvewsn  Karl Pearson's Method

Moment coefficient of skewness (SK ;)
Karl Pearson’s coefficient of skewness (SK,)

u3

Y1= SKy =

" __ Mean—-Mode ’"23
(i) SK, = -

Note:- We know that

Mode = 3 Median — 2 Mean ,

- .
Bl — l123
- __ 3(Mean—-Mode)
1, SKP— < B, = M3
’"23
Standard Deviation
S.D = +Jvariance SKy =v,=B1

S.D =i

@)



éw

Note:- (i) If Skp =0
Mean = Mode

Distribution is symmetrical

(ii) If Skp >0
Mean > Mode

Distribution is positively skewed

(iii) If Skp <0
Mean < Mode

Distribution is negatively skewed

@)



KURTOSIS

v ey

wmeens  Measure of peakedness or Flatness of a Distribution 4 éib FoKurtic a——
Me coKuvtic
Ploﬁ% Kuy tic
Measure of Kurtosis
B2 = %

Kurtosis of Distribution is also difined as

Y2=pB,-3

Where and u, are u, the second and fourth moment about mean of the distribution.



éw

Note :-

(i) The distribution is Leptokurticif

B, >3

yY2>0

(ii) The distribution is Mesokurtic if
B, =3
Y2=0

(iii) The distribution is Platykurticif

p> <3

Y, <0



@Q Q.1 The fourth central moment is 48. What must be its standard deviation in order that the distribution be g/ﬂ
&

g
e Mesokurtic. (U.P.T.U.2023)
= %
C»\\/C V) L 22’
Uy = 4B :
/{/{; = & - | £
Fox Mesokuytic At vibwhon 3
ED\ = & ,UlL =1
My, =
Nt\&r\owﬁf\m}‘ .
<.D=JMU
py = A |
. 7*?: | . AU
SO = -




L

kurtosis.

C\\V{V]

co%\umt‘ éﬁ SKewness

= — M

Sk = OQ\T"\O?)

Poﬂhve\% SKewed

/v? Q.2 The first four moments of a distribution are 0, 2.5, 0.7 and 18.71. Find the coefficient of skewness and

(U.P.T.U.2015)
KUuviags! S
}3(2 = _{/{_ﬂ_— e \%-7’)
W @.5)™
P, = R.993¢
B, < 3
P\(A\%K\Mﬁg



G/V? Q.3 The first four moments of a distribution about x =4 are 1, 4, 10 and 45. Obtain the various characteristic

lven
A =¥
TN
i =4
A, = 19
My = Y5

of the distribution on the basic of the given information. Comment upon the nature of the distribution.

Moments Abouk Mcean

e | 'l
MZ—X/E’UI

- Y — )2_
My = >
\ | A 5
MS == MS—EUZMI +w\
!
— 10 =pr4E 4 2L

VR
= [

(A.K.T.U.2016, 2018)

= )
MS

q

My, =, =44, U+ o 3
=B, =y U+ b =34,

.
3 1
= U5 =YX+ 6 R - 31

= WS 4 4 Y -3




)
.g.}i. SkewdnesS

SK\\/‘: M&;_
\‘M;’
- _0
J 32
Ky = O

S\METY) Gl Dishasaned

Kuyloss

f = /‘Zz; _ iﬁé
P, = b 01
P <3
P\Wmm

32



g/v? Q.4 The first four moments about the working mean 28.5 of a distribution are 0.294, 7.144, 42.409 and 454.98. g/@
o  Calculate the moments about the mean. Also evaluate B1 ., B, and comment upon the skewness and e
kurtosis of the distribution. (A.K.T.U.2016)
Momenls Albouk Med V) | - 3 Y
. — 5 g ‘
(ven — Uy = My = 8+ 2y
— = M - U
= A 0.5 Mo‘l 3 | g
: 2 =454.1 8 —YxYa.yoq %0294
— :?."4”“—(,0'2&“4)
b= U <9

> H
t ERTIY4 x (+294) - 5@~?‘1‘f)

i, = FuM | fu, = F0STL

\ N vl .
b =U2.409 ) My = U~ 20050, + 24 My =40%. 1246

(!
= YU 0g-3r FAUU R D29y +2(24)
My = 26:190%




P, = jj}
(F.05F6)"
Ff;\ = g.D\OiILO

SewnessS

Sk =f = 22

|

EKpg B6. 'S 85
o 76

KORTOSEDS

%\ =] %.LG}D

Posihv SK@QM
Distvilowkhon

P73 = \.ﬁbh\/\\“ﬁ&



Q.5 The following table represents the heights of a batch of 100 students. Calculate Skewness and kurtosis.

Height (in cm) 59 | 61 |63 |65 |67 | 69|71 |73 |75
(A.K.T.U.2016)
No. Of students 0 2 6 |20 |40 | 20 | 8 P P
Height (inc)No- 4, Studentz g = HeB 4 % Y
— N —b U
(W) i) d=n—6F 9 o 5 hu BM hu
59 ®) — % —Y O O O ®
5| 7 — 6 -3 -6 | D — LYy |62
63 s - - |- |24 |-y | oqb
v 45 A0 =8 - = =20 2.0 -0 Ly
& uo O O O ® 0 5
L4 2.0 Y \ 20 20 30 20
11 b 1/1 p 2 S 3 Q\J) 2%
73_ £ 6 3 6 1B 5\Y (%
15 A d Y % b 13 | 512
F1N= 100 o (R ) e i
|2 | Y4 | MY 1D




7))
&Y Momente Abont 67

SATIWAY CLASINS

M = 6.56
] . 2
U, = = £M XN
N
UZ')— Y¥ % 8
| O 0
le — ||, 5=
@]
N
_ 160 \ b
166

Uy = 176

Momente Abowt Mean

— 6.56=

M,:O
| i

U = A - M
MCQ — GS—DQ%

(0 »2(4)L

&

u-*u 3uu + LU

\\51‘3&55@%03%+1@%@

= (. 82Y




—MM£4+6M o Uf7

2
— | F6—YXILB2K02Y + 6 X656 [0.24)

—3%(0 .2‘4)%

My, = 167.197148
SkewnesS
J

Sk = 6 834

J6. soa0)?
SK]\/} — O ) l/ll}

POSM‘W([H Skewed
Dist ¥ 1 bwh1ov)

KURTOS)S

- My
Fy =1

p

— /6?.1517@{
@.?@2%)7—-




@A Q.6 Find the measure of skewness and kurtosis on the basis of moments for the following distribution and g/ﬁ
..k....g... draw your conclusion : (A.K.T.U.2018) .ﬁ..}“‘..

Marks 5-15 15-25 25-35 35-45 45-55
No. of Students 1 3 5 7 )

MARKS [VO-4 (T;dm*s M'(d)zgme W30 i =38 fu bu [ | hd
515 | 0 | R0 | -2 =2 4 -8 6
[5~15 3 20 =15 || =!I —3 k. —3 3
1535 D 30h 0 0 O O 5 O

35-Y5 + U0 0 \ ] E| ] g
4555 y 5047 20 2 8 ¢ 31 LY

T)=N=20 Thi=t0 [Shi=30 [Sht=23 [t =qp




7 )
,,@f’,_ Moments A bouwl 20

W = zZ My
N

— b 3 D
2 O
M =S
.
bl = =Wk
N
)

U, = 0




[ I gl |
M, = M, = 32U, 4y 24

i

5

— [Ypp —2%|SOX 5+ (5)

J(J{B = — G

| / . |
,{/{L1 = MM —U)M\B'{/h 'I_é’uzul ‘E’UI

— 4SD0 0—YNY0OXES+EAISOR(S)

- zx@)w

MW = T3 {25

2

L

é(mmgg




) Engineering Mathematics by Guishan Sir )

sarvwar cias Topic : Problems based on Moments, Skewness and Kurtosis sanvwarcuiain
(1.1 The first four moments of a distribution about the value ‘4’ of the variable are -1.5, 17, -30 and 108.
State whether the distribution is leptokurtic or platykurtic. (U.P.T.U.2014)
(.2 The first four moments of a distribution are 0, 2.5, 0.7 and 18.75. Test the kurtosis of the distribution. (/M.7.1).2013)

(1.7 The first four moments of a distribution about the value 5 of the variable are 2, 20, 40 and 50. Calculate the

moments about the mean and comment upon the skewness and kurtosis of the distribution. (G.2.7.0.2011)

(1.4 Find the measure of skewness and kurtosis on the basis of moments for the following distribution :

X 1 3 5 7 9
m
f | 3 6 3 1

(1.5 Calculate the first four moments about the mean for the following frequency distribution and hence find the

coefficient of skewness and kurtosis and comment upon the nature of the distribution. (U.PT.U.2014)
Class — Interval 5-10 10-15 15-20 20-25 25-30 30-35 35-40

“

Frequency 6 8 17 21 15 11 2
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ENGINEERING MATHEMATICS

s N

UNIT-3 : Statistical Techniques — |
Lec-6

Today’s Target

» Curve Fitting by the Method of Least Square : Fitting of Straight line
» PYQ

» DPP

@



Curve Fitting means to form an equation of the curve from the given data

Curve Fitting

Y v

w | 7
N Y
W, ‘ﬂv_
Ny Lﬁ}
"y 7Y
|l oy
ke Ys
PR zx?f

W lne
pr TRig Pav alsola E\«Pov\m‘r\o&

UNYV €
b

\%: o T

\.a:‘_ C/\J\—\a\’\ 5
\3: a + o+



@Q Curve Fitting by the Method of Least Square — f— ﬁ—
k= 1. Fitting of Straight line Z ‘2 = Ma+ & o N A=A
2. Fitting of second degree parabola T‘/{) _ @ L LT K
3. Fitting of Exponential curve
S | =Ur+I+1+ - - -+ 1 (nhimw)

Fitting of Straight line

Ejuahomvﬁ e | Noymal Eiuah'omi

EL} —Na + bT K —
\3:0\-\'\3\(\ N

L,_.® iy\\B:O\iY\J‘—\OzW *®




@Q Q.1 Fit a straight line to the following data by least square method: (U.K.T.U.2011)
e x: 0 1 2 3 4
y: 1 1.8 3.3 4.5 6.3
ECLU&hOV\ ;{ M.V]f DA \3 V\L} \/\L
® | O O
‘-} — g + b — @
| . B L% |
- ON S
Noywal [C(U\OUP"O ) %, 3 G. 6 i
ij:r\o\—k\aiv\ “@ 2 W & 3.5 i
g =
n=5 Tn=\0 [Tyl [TW=UE [ Tw = 30




..g/.}?.. Put Tn, 2y ond n 1t @)
/(.ﬁ:§a+—lob
e 1ok =46.1 — U
fut Z3uy, leamdivﬁm@

L2, = 18d T 26 s

1pa +3el =4 — &

PM{‘ O ahdbim®

\fa — 0.+2 + [.3%MN

e ﬂu\vw( S‘rmv&\\‘g \\Wn e



/@ Q.2 What straight line best fits the following data ?

&

SATIWAY CLASINS x

Equaton 4 line

\?}: a+ bn —‘—®

Noymal Equations

)
: 2 3 r [
y 3 7 13 21
U Y n Y o
2 5 !
1 L s Y
13 24 :
el B I
= | Y\azb\\’\ TV\\}:‘V\O Z\AL:XQ




/)

& fubzw yanda 0 @
(/]L/]:(/?O\‘i' IOb
Ya +1lolb =AY —@

fu z_v\j AN amdf{mz Ih@




&

> o

y:

1
14

2
27

Topic : Fitting of Straight line

3
40

4
55

Engineering Mathematics

DPP- 6

5
68

(1.2 Using the method of least square, fit a straight line to the following data:

by Gulshan Sir

(1.1 By the method of least squares, find the straight line that best fits the following data:

|
y

2
4

3
6

10

@)




ENGINEERING MATHEMATICS

o~ v

UNIT-3 : Statistical Techniques — |
Lec-7

Today’s Target

» Curve Fitting by the Method of Least Square + (i) Fitting of Parabola
(i) Fitting of Exponential Curve

» PYQ
» DPP



@ Curve Fitting by the Method of Least Square @
smmarasss 1. Fitting of Straight line e

2. Fitting of second degree parabola
3. Fitting of an Exponential curve

Fitting of second degree Parabola NOY rv O\Q C W w10 V) %

g -

Ecz/t/mﬁcn@% baxabola Z Y =AM+ bEn+( 2z —U

i " W g A
%:O\J‘_\Dy\ﬁfcw Z’y\v&’:—é\i\(\%—\gév\ LW —O

\.»\
Tny = Aoy bl cTn —C




@ Q.1 Fit a second degree parabola in the following data ?

X 0

y 1

1
4

*

Equation ”E bavabola

la—_-qﬂ— byw—(vxz——@

Npyal Equations

Ih= na%—biﬂ’r(iﬂl———@
— 3 S
Zy\\a:(p:wrbzw FCZA Q)

.
‘Z»%%: TR TN BN —0

N=5

2 3 4
10 17 30
4 n | w | x nlt(f}
O | O O O » O
I | | | Y
27 (1o fzo| M | & | 6] 4D
SISt a2 9 Iz
4 [30 [1ap]| \6 | (Y] 256480
o= [Ty ooy [ o= ot = [Ty
0 62 [F15] 20 | [0 [ 334 | 617




@ Put Hese valuw in ﬁf@/@a”d@ Put a, b, ¢ In(D @
Ga + lobt 30¢ = 62 — © :

z
.= Y = a + bn +
l0a + 20b 1+ |00c = |95 “‘@ ' (3 ATER

; -
30a+—|00b+—35%c:6?7‘ *@ ‘3 = .24+ LN +1.HON

Lo\ ¢ CW@,@ OY\J@




@ Fitting of an Exponential Curve

ﬂogmn = l’oam Jrﬁoam

\ - b log o = ndogm)
Taking loq both Sude _ i
0\ 2 a ( va\> Qﬂa\o‘é onloq bk g;)w
1%0\/& - XO‘%\D a ut
YL W} 4 :Y
- 3 Loq € It = AT RN
)\003\5\}( - locgwé\ 63‘0 _ \{




@ Q. 2:- Find the curve of best fit of the type y = ae®® to the following data by the @

method of Least square : ) cammar e
= 1 5 7 9 12 \{ A i B % O

y: 10 15 12 15 21

Equahion «% ALYV E Pu &

%_ aé ___@ XO%\DLQ :-Y @:HA+B@“—®
Tang 1oy b s 11,850 | €3 e ked)-6

SKOU&V}f = &Ocao\ : 10%\%}“ Bio% =
lom Xoaa b QDW&S\\

NoY¥a | Eaﬁua Flons




o
W[y |Y=log 4 | X nY Put these valuwns 1n @a
0 | | \ -

Mk | A+ 34r = 5.7536

5 [15] LI7¢l | 25 | 5.8805 iy

T ho74y | 41 | R S5 | U+ 200R =Y. 83 L1

(1 ENIAIES D | 1055 %Y 9 L"@
Solve ©) and (©)

2 1) | Loy [ 1y | IS, 866y ‘6

sy [mr= pEeelsy= | k=08



||

bﬂog' e = [5
0

b= -2 3
J)og . _,._0.0,25%
A 0.UBY L

b =A®. 059
Pl a and b in ©

0S5a YL

4 = Y154 €




DPP-7
Fitting of Parabola
2. Fitting of Exponential Curve

j Engineering Mathematics by Guishan Sir

SATEWATY CLANIY 1

Topic::

(). 1 Using the method of least squares, fit second degree parabola y = a + bx + ¢x? for the following data:
x 2 3 4 5 6
y: 14 17 20 24 29

().2 Using the method of least square, fit a parabolic curve of second degree to the following data:

4

x 0 1 2 3 4
y 1 1.8 1.3 2.5 6.3




o ENGINEERING MATHEMATICS

] e

UNIT-3 : Statistical Techniques — |
Lec-8

Today’s Target
» Important Questions based on Curve Fitting

» PYQs
» DPP



@ 1. Fitting a Straight Line|ly = a + bx

Normal Equations
Yy=na+blx
Yxy=alx+bYx?

2. Fitting of second degree parabola|y = a + bx + cx?

Normal Equations
Yy=na+bIx+cix®
Yxy=alx+bYx*+cix®
Yx2y=alXx*+bYx® +cYxt



\@ 3. Fitting of an Exponential Curve y = ae’*

Y=A+Bx

Normal Equations
YY=nA+BYx
Yx¥Y=AYx+BYx?

J{o?‘ mMn = Qoam . 90%\/\

103 M = Y\Jloudm




éw

4. Fitting of The Curve|y = ax + bx?

Normal Equations

Yxy=aXlx*+bYx®

Yx2y=a¥x*+bY x*



@ Q. 1:- By the method of least squares, find the curve y = ax + bx? that best fits
(UPTU - 2014)

éw

e the following data:
X ) | 2 3 4 5
y 1.8 5.1 8.9 14.1 19.8
E@uahom og (MY V< g n= % n " XL%
I |. l | ' l. 3 | «:®
La-: O\Y\-\-'bY\L —@ . y
2 (50| v b b e e
C ON s
Noymad M, 2 3" 18.94°9 2T D 26.F ol
b\ | | { 56 .Y 3 A
\8 - L_—,@ L’ 6Y L
. ’ 5 143 | 25 25 SRS ik 415
Ey\lg—_—_ 6S W +5IN TRz W= [T oW [Ty =
25 1445 | 919 94,1 | §r2.1

—®




QQ lut these valws 1n @and ® lut a andb in (1) ..‘9.2..

554 +235L = 194.] —O 4 = an+bat
A3%a + T30 = FEQ =0 v =1.51n L ouan
SO € U{”@QMJ@

RC{M\YM FG\YO\\OO\C\
A= 1.5

W = 0-44




@ 5. Fitting of The Curve y=£x'-+ CiVx

Normal Equations
> 4 1 k3
21 N COXF""'!X‘E

EyWE=cE=+e Ex




@ Q. 2:-Use the method of Least squares to fit the curve:y = 5} + cyV/x to the following

- table of values:
x: 0.1 0.2 0.4
y: 21 11 7

Eclua Fon oﬁuﬂ\/é
G

=t L. R e
U<} = ¥ Eha 0
NoYmal Equaions
) .
SL o (oily'\’—*— (\i S’m“—é)

YL

TYM ="

\ s B e
K_‘;\-’r’(\zy\ @

ow

(AKTU - 2016 & 2018)
0.5 ) | 2
6 5 6

Utk Hgese valuty in (2 on (D

585 €, 4—!0‘\00}5/(':302.5
@

1010001 (, + q.igl = S8+ 5aH

—®

So\Ve cq“ @ O\Y\d@
= \.4T%26 +




oW

= T34 F
¢, =2.28]819

Put ¢, and ¢ in (D

g:\.ﬂ%i %3.28\83’7&
"

g |
|y | £ | e % s
0-l "1 210 6.64078 | 3.1622 8 10Q
Q-4 N 55 Y.41935 |2.23601 25
oY | 7 | 3.5 94.41+19 ||l.5&1M 6.2 5
0.5 | & | L U, 24264 [1.U14.Z) Y
I |5 5 5 | |
2 |6 3 3 43228 | 07071 0-25
— Z f— \ — Mol e
202.5 [ 33771524 [0.\00%) | 136.5




@ 6. Fitting of The Curve|ly = ax + -

Normal Equations

Yxy=aXlx*+nb

2§=na+b2%




@ Q. 3:- Fitarelationy = ax +;

which satisfies the following data,using method of least

squares:
x

y

1
5.4

2
6.2

3
8.2

4
10.3

5
| A

6
14.8

7
17.2

8
19.5

Eétuahon OE Hhe UUY Vv

b&: O\V\-\-%{_

Noymuk Equafions

iy\x}f pt O\iy\l -\—’r\\O

IE—

———

N =%

\
E\‘aﬂ_ N A \of’;\L

50

©

—®

Put thesevalyad in U}ﬂ © and®

JoMa + 8B = S541.5

b o 1.52FY =23.7F053 =

solve ) 9 and @

a®2.3113%9

L = 2.9945%

i

éw



oW

PM]L a and b 1';/)@

Y =2.3913In 2985

N

A A €7 x> 7/ b
| | 54| &.4 | 5. |
2 6.2 12. Y Y . 91 0-25
3 |8.2 | 3Y4.6 . 2.F+Y O-111|
Y (lo.2|Yl1.2 | 6 2.575 | 050625
C limad | 63 25 .52 0.0Y
6 (4.8 |8%.93 3 6 9 4T 0.027 %
T (3.2 [120.4 b4 2246 D-020Y
d 119.5 | 156 4 3.4y 0.0156
Z—“\a: W= [T = [T W=
SIL8 04 | 23.F05 | \BUE




@ 7. Fitting of The Curve y = ab*
Y=A+Bx

Normal Equations
YY=nA+B)x
Yx¥=AYx+BY x?




@ Q. 4:- Obtain arelation of the f orm[y = ab”*| for the following data by the method eﬁ
wmeewnw  Of least squares: (GBTU - 2019) ... -
- 2 3 4 5 6
y 8.3 15.4 33.1 65.2 127.4
Equation ﬂg U YVE gy = 1036« 18 90 b>m
1 B
UA:QBW ———® Pu b YdA+BK
T th SIM | — @
King 1005 o0 ﬂoﬁ { Noy mud Equation
&0‘}) V}:&O(z U\b\{k 1)0’30\ = f® \( NH + 2N
D 0 L,._@

}ok}- QOOX(A UM

103 b= —O




n=>5
X y, Y:Ilogwy n XY
3 3.2 [0-919] 4 |.8282
2 |15,y [l.18F2 9 3.56)
Y |133.] [1.51989 6 6.0179 2
S 165.2 |[J:81M2 2 5 Q.41 0
6 |127.4 [2.1052 %l 12,6312
ZW=20 TY = |gX= DW=
15455 40 |32.1\812

oW

Puk these valus 1n @qnd’@m
5A or = 1.54955

A+ 9o0R = 33,1812
A = 0.4309Y

R = 0-2941



fut A in 3 b= Anhifoy (0-2944)

XO?IDQ = py, o b — IﬂC{LI&

a:p‘nhfog(o,’g()‘?"l) Pub a C’_‘”‘ﬁftb ”7@

O :2.03861

\% >~ 2. 0309 ('-qo‘%&gk

fut B n W
)\O‘} \Q:O-io\qc\
\D




@ 8. Fitting of The Curve|pv’ = ¢
T Y=A+BX

Normal Equations
YY=nA+BYX
YXY =AY X+ BY X2

TolKlYW? JZOL} boH/) &lou
=

M}F:ﬂoa(v ,
loap:;ﬁo%('kiﬂgv

lo%p = Jog ”03\{

Put

h? =
1036 = A
Qog\/'—:X
(=R




éw

Q. 5:-The pressure of the gas correspomding to various volumes V is measured, given by

wmwew  Lhe following data:
V(em?): 50 60 70 90
P (kg /cm?) 64.7 51.3 40.5 25.9
Fit the data to the equation PVY = C T&«Klﬂa !02 bol%; (/U
Equation °%Hn€ TRV lagf: ﬂog CV
iz — O | e = toge -~ {hopY
P‘-_ L9 ?U\%
\IY XO‘aP :\( f@
v loga =K —B
P = (\

w&:X‘%>

oW

100

78

{=r —B
Y =A+BX

NO Yk EC(WHS
\i —0NA Y+ BRK

—,

= '

i)\\:?ﬁd‘\f\égj\

\ﬁ@



W - éw

Put Fhese valuthin

P )(:103“)\/ \(:107,0P XY X @ oy @

64.7 [1.¢4897 |1.81090 [2.07666 | 2.88645©
DA +927646R =8.43337

51 3 [LFF8IS |- FI01IL 2,040 %5 |2,/8008 2 6
1.226U6A+172T17¢ =
o 96592 . [2.4y0Y 31
Uo.5 |1.84510 [I.60TF46 R 5 -
25.9 [.45424 |1.41230 [ap6ia> BB1G05 —@®

olve @ and@

18 | 2 .99ef 33 | Yy

A= TYE TN = [T R=
1.27T646 [R-Y2BHIS.62A5Y | | 7.2HF6




[

A= 3308
Put A in

log ¢ = 2.2248
|0

¢ = Ankiloy (2.224D)

¢ = 161.603)

PM[’ 4 lﬂ@

—{: —-0.2846)

Y =

0 2 3414

Pub cénd ¥ m @

PV

0.2899

— |64, 605l




@ )//4gofrheCurve xy=b+ ax

b
y—a+;

Normal Equations
2y=na+b£%

Li=al; +biz



\@ ﬁtﬁmofﬁe(‘urveyzaxz +§

Normal Equations

Yxly=alx*+bYx

2§=a2x+b2§

< “

n?:an 1+ bW
?_:MVK—FQ
7 n




@ 11. Fitting of The Curve y = a-&-%-&-x—c2

Normal Equations
Yy=na+ b£1+ cZ-l-
x x*

))

™ |-

=af-+bT+cl

YX=aY5+bI5+cl
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Engineering Mathematics

DPP- %

by Guishan Sir

Topic: CURVE FITTINNO

(.1 Given the following experimental values:

(0.2 Using method of least squares, derive the normal equations to fit the curve

e

y:

0
2

|
4

2
10

3
15

y = ax’ + bx . Hence fit this curve to the following data:

y

y
1.2

3
1.8

4

2.9

5
3.6

6
4.7

7
6.6

X 1
W
|

9.1

(.2 Fit the curve pv' = k to the following data:

p (kg /cem*)

—_— -
v (Liters)

0.5
1620

1
1000

1.5
750

2
620

2.5
520

3
460
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Today’s Target

» Correlation and Co-efficient of Correlation

» PYQ
» DPP
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7 ) /)
@_,w | Correlation @_/w
» Correlation is a statistical tool which deal with two or more variables(or two or more series).

» The degree of relationship between the variables under consideration is measured through

the corelation analysis

LK

<

= ey
p~

a s

| 1o 4 ¥ | 1o
2 || Y | Y i 8 q

5 12 S |3 U\ 0,
W > = K = 5

S | 1 | | (




@_/w Types of Correlation

(i) Positive corelation :

If two variables move in same direction then corelation is said to be positive corelation.

(D w1 91 i) nl oyl

(ii) Negative corelation :

If two variables move in opposite direction then corelation is said to be negative corelation.

) wr gy (Ml 30

@)



@Q Method to measure Correlation

SATIWAY CLASINS

Co — efficient of corelation | Yn? >
OR

Karl pearson's Co — ef ficient of corelation

OR

Product moment Co — ef ficient of corelation

= (o (%)
3 SO
CoN (n,9)= V\M

b

e )
V—Y—k :\{ZO«V{M) “\g/’?“
[ Gg)E
W _J nv




@ (ﬂ—-ﬁ): Deviahnoy £70VV1 Yic<ay] SMOY(_Wt }\qgmod .g?;.

@:{é) = Deviahon ﬁxom M €ar d" -
d, &Y - A
) ¢
H/) \
Anomey Foym //
Bogy = Y\i“‘&’iﬂ i 2 4V [y =)
{ Iﬂiv%—-@w)t Jr\i%&’@:%& Izl =)

T

DIN € (K M'@WWOCX




(

)
& Step deviahon Method | Impovkat pont< &

[} == J==it 0 <<l
N
W = \a-f/‘\ @ Posiive (oY velaon
- h 02 ¥ < |
© Mﬁao\hve Cox e laton
Dy = miu\/:}_}iz,\/,/—f——— 41X L0
v —= = .
\3 A(\i\/\l,kz\)\yllﬂl\l ’@_\D @ FCY%ed’JF\/Q (Q\(Y{m
¥ = +1
€) Pexfedt Negare Coxvvedenon




o
ew

Y¢

Graphs of correlation

> X

Y =+

Pe%%cgt ave (oyrelafion

=] &0

Sty ov\% _ve (oYY elahon

Y

/Scattc’xec( oY dotted diagrams A (oxvelation

—
—_

>

Pe x f)cd“ —ve (oxYelahon

@Y€

>

Weak +ue (o velkon

/)
ew
A

(&g & )
S%xon% Lve ¢ oxYeladion

~| &Y ¢ O
Weak —ve covxelghon



@

= 0O
NO (0¥ ye\oJton

)
ew

= ¥=0 ¥ = |

_ve
%WWA W€ a ) 3@0% NV
Covy ¢laon Ve lodhon
(0¥ Ye\ohon
Weak —ve

(oXe A1 0N



G/v? Q. 1:- Form the data given below, find the number of items n: 9/&3
o Ty =0.5 X XY =120, Y X? =90,0, =8 where X andY are deviations from the b= ol

arithmetic mean. Q’U’ = (AKTU-2016)
(/\\v@m —
XY\\,&:O"‘D’ X — wi—" \(Z(}?{\ZD = &
¥ Y =1 .
@ dp | TR0
T, > N
T (w-wn) = z(va,vp/@\ﬂ

n—%‘:%




-
20

Jm = 4%——67&714,
PR

n = =22
i JT0
M:M)
) T
= 1 D




G/v? Q. 2:- Ten students got the following percentage of marks in Principles of Economics 9/&3
k.= and Statistics: e
Roll Nos.: | y 3 4 ) 6 7 8 9 10

(1) Marks in Econmics 78 36 98 25 75 82 90 62 65 39
W) Marks in Statistics 84 51 91 60 68 62 86 58 53 47

\/Calculate the co — efficient of corril_ation Yy\g - 72_ ( "N —VY 3 ( \3 J? > ez
Mean ’0} = ?‘/m\L JE’Q/\*V\Y— T4
== T W
N = =

“’/ﬁ/ - ‘g_@_Q, Yy = 2?~5_,L/——f

é/ggé D L JE%O\%W

A= (&
P Y, = 0.8

—
—




n=10 =65 T =66

" @ B 1 C-7)" ] G =) 1y-7)
18 &Y | 3 | 8 | 64 32Y 23 Y
3¢ 54 =% =15 U | 245 155
96 91 22 25 10 99 b 5 815
25 60 - Yo -6 | 6 0@ 36 240
5 63 10 = 6,0 Y 20
L | &Z 1] Y 289 b 63
90 R ( E 20 625 Uoo E68
b2 | S8 . ~% 9 6 Y 24
63 | B3 0 =12 0 | 69 O
3 [ 4T —26 = 4 L6 Bk 444

Tw= Ty = TR-X)T = [E00) = oD
620 | 640 539%  |2224 =273y

@



G/v} Q. 3:- Find the coefficient of correlation between the values of x and y
&’

M

y 8 12 15 17 18 20

Sl

" v "= 9% ny

i g | 6.4 %

3 ¥l 9 Yy i

5 IS 25 €23 s

7 T " 2 29 AN

9 | oY Y | Y

D 2 0 D0 400 200
Ta=23 [T4=90 [ w =2 [Ty =MUL [Ty =Sh
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) Q.4:- Acomputer while calculating correlation co — ef ficient between two varibales /)
\G./w X and Y from 25 pairs of observations bptained the following results : @/w
B n = 25, ¥ X =125, 2 X% =650 v B

LY =100, Y ¥? = 460, ¥ XY = 508.
It was, however, later discoverede at the time of checking that he had copied down two
pairs as X Y while the correct values were X Y
6 14 B 51 12
8 6 6 8

Obtain the correct value of correlation co — ef ficient

(OXY'&(}TW\ \IO&\B\E)}__ Z#XL:jerb

—_—

TR=125—6- BSOS oy oaper it ¢
>\ 00 M— 6412+ =100 SV = Y436




ya
&
p

Tn

d

In

N = 508—6xIYy—8x6+ FXxIet+ (X3
X

[ =520

o HTXY*E—XS\T i

N o InTyEn®

_ 9EX520— 12502
Jamreso—(125 b2 s W36 —(100)"

@



@ Q. 5:- Find the coefficient of correlation for the following table: (UPTU - 2011) “@

I x: 10 14 18 22 26 30
y: 18 12 24 6 30 36
G i U= Nn—22 _ y-2y 2 2
XY [de=n-22fdy=y-2y — |V=4 40U v uv
10 | ® — 12 — 6 — 3 —4 9 | L
| — b =& — > i
Y ?_A ¥ Y U Y
(V\\% Y - Y O == O | ® ®
22 k& O — 1% S, — X @ . O
26 | 30 Y 6 | | | | |
Lo T 3 o i b3 Y 9 .
— — S 2 o |TWN =
== [Ty Su=—3[Tv=-3 |[vu=|q |V
20| 126 \9 | 2







) Engineering Mathematics by Guishan Sir
GW DPP- 9

1opic: Correlation and Coefficient of Correlation

0.1 Find the correlation coefficient between x and y for the following data:

60 | 34 | 40 | 50 | 45 | 41 | 22 | 43
y 75 | 32 | 34 | 40 | 45 | 33 12 | 30

(.2 Calculate the coef ficient of correlation between the following ages of husband

(x)and wife (y)by taking 30 and 28 as assumed mean in case of x and y respectively:

x: 24 27 28 28 29 30 32 33 35 35 40

y: 18 20 22 25 22 28 28 30 27 30 32

@)
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G/v? Rank Correlation
“g

Non Repeated Rank

Rank Correlation (Non Repeated Rank)

6202 gpemw\m\‘a F’oxmﬂa

racd n(n? —-1)

Where n = number of observation
D = Rl - Rz

r = Rank Correlation coefficient

Repeated Rank



@_}l Rank Correlation (Repeated Rank

@)



gﬂ Type — 1 : Where Rank is given g/ﬁ
}_.%__ Q.1 Compute therank correlation coeff icient for the f ollowing data: }_%__

Person: A B C ) E F G H I
Rank in Maths(K | 9 | 10 | 6 5 7 2 4 8 1
Rank in Physics:@&zk) | 2 3 4 5 6 7 8 9 10
Pevson | R | R, [D=R—R.| D> vyelohw
5 y | b . (o@%\umﬁ @ Ran k. (ovYelotwrn
3 |0 2 6 Y ozt
& 6 R g =l ¥ = | _Q_/Z_;P/
D 5 | Y | | nn—)
t } 5 o Y
= 2 b _k,\ \g = ‘ — é*l 6@/
I A ﬁ SO A
1 | ] e B (U B (9
T | 3. e | -3 4 ¥ = — 0.41
= D=2 30




éw

Q.2 Ten competitors in a beauty contest were ranked by three judges in the Q/V?
following orders/ R £ D = E A |— | % =
First Judge: | 6 5 10 3 2 4 9 7 8

Second Judge:| 3 ) 8 4 7 10 y | 6 9
Third Judge: 6 4 9 8 | 2 3 10 5 7
Use the method of rank correlation to determine which pair of judges has the nearest
approach to common taste in beauty? B £ 5 =
J— R \{1 $ il ' - } 23
. > X\B ’—'—\ -—éz_D;S Y\(Y\L-/\>
Y, = 1 — 62D n(n—1)
' 3 —1_ f %2
nin"-1) T oxaa
=26 % 68 i
Yi, = 1- €x 200 P ey = —0.296
BE 4 a\ \ J{/\ - OP
Y, = 0.636 | Peng Fustan
) - T B 'S5 V\CA ’Y\MWHGQ(M
P J LAY

A PYY0aUn



@

competitors| Ry | Ry | Ry E;-Lr: ,ZD,’_}; Déf,,zz Di | Pa B
A | 3 E | == |=5 || =% | % 2 S 7
2 ¢ 5 g | 2 | | g |
. c 2 g 2% —u | —I G | £ |
D 10 4 % & B || =M 36 Y |6
F 2 ] | —Y 2 & §2 U 36
= . (e || 2 |—2| 1.8 b Y O Y
I Y 7 2 2 o 1| == Y | |
- ‘\ | 10 B =dl | =2 &Y | &)

T T 6 |5 (@ 2| | Y |
4 % g N - | \ 3 ] | Y
THE=|TDS = |ZD"
L | 200 | 60O Y

@



7 ) Type—2:Where Rank is not given 7))
éw éw
wmwen (). 3 Ten students got the following perentage of marks in Chemistry and Physics : Sm—r o

Students: 1 2 3 4 5 6 7 8 9 10
Marks in Chemistry 78 36 98 25 75 82 90 62 65 39

Marks in Physics 84 51 91 60 68 62 86 58 63 47

Calculate the rank correlation co-efficient.

ﬂ:)o Y—:l’_éxzé#
[ 4 5
Sy =26
Y\mz-ﬂ




@

Students Z/Sij; R; l\(/IPiZl;S == D=K - Dl
| 72 Y Y S | |
) 2 9 51 1 © A
3 9% | 1 | O O
v 25 0 60 + 2 1
5 75 5 ¢ 3 o | |
¢ B2 3 62 6 =2 9
7 90 2 86 pr 0 O
% 62 7 58 % - | |
. 65 b 6> 5 | |
5 | 29 5 4¥ | 10 - X Y

@



@W Q.4 Find the rank correlation coef ficient of marks of Aand B from the following data: Q/V?
~\~'{=-~ Marks A: 15 20 27 13 45 60 20 75 (AKTU-2016) ..\,..{,......
Marks B: 50 30 55 30 25 10 30 70
MARKS MARKS b b hdb, — 1 = 5,
Students| ™ "r Rl 5 £, |D=FK-R&s,D . = - 5
| (S il 0 3 Y | G
2 20(5)] 5.5 3oM| 5 0.5 025 | yig+6 _ IS — ¢
3 27 U 55 | 2 2 & 3 =
Y 13 % 30(5)| X ]
5 Us B! e T - Y RS
0%
b 60 5 10 b — & 35 A 3
L o) g | 2 S | 0.5 | 025 "y =2
% 15 \ A0 | ) O D 20— 3
eIt =
=1 m, =3
Bl 5 =




A o
-gzi Coﬂﬂfuﬁﬂt i vanlk. (oyvelabion| F= 4.2

@

Y :'l_.ééfﬁg+lﬁ> D Fyomn, (L)
N (n°—|
M Yoo | _ 6(81.5+42.5)
Eo= mylmi-) M, (m, - 1) % (§4—)
- . 25:|__¥6><£7)L1~
BRED
=2 (u-) 4 »(a-b
PR DX o= =1 =0
P




Engineering Mathematics by Gulshan Sir

7))
g}l DPP- 10

Topic: Rank Correlation

(.1 Obtain the rank correlation co — efficient for the following data

X 68 64 75 50 64 80 75 40 55 64
_— . .

Y 62 58 68 45 81 60 68 48 50 70
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» Regression Lines
‘i) Line of Regressionof yon x

i1) Line of Regressionof xon y
» PYQ
» DPP
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éw

7 )
Regression Analysis @/w

» Regression means functional relationship between two or more related variables.

» If two varibales are correlated then there exists arelation between them.

» Regression Analysis is a process of estimating relationship between dependent variable and

independent variables.

Linear Regression

When points in scatter diagram are concentrated around a straight line then it is Linear

Regression otherwise@ear regression. X

There are two lines of Regression

i) Line of Regressionof yon x

/i) Line of Regressionof xon y



7 ) : _ [ A
ey (1)Line of Regressionof yon x E%M&H"WV\ pg 2 line /b&\&m? H/WDM%/\ ey
y—¥= by,(x—%) Y, ?\\/N/) /)O)VM»(M} l?,> and ?WCW
WL 2 .2 ) Slope(m)
" aze - @n’ 44, Zmin-n))
OR
AN +H\3 = |
b,, =rZZ
yx oX MU} :/ﬁ\y\ Jr\)
Where
B\ S
b,, = Regression coefficientof y on x \} — b\
Ly
s b2

Note:|Regression lines are always passes through the point (x ,y)




@/w 2) Line of Regressionofxon y

SATIWAY CLASINS

X—X= byy(y—-y)

RC?Xﬁéwor)“VML

b _NLXY—LX)Y
xy = 2 2
nLy -2y Y %H? b
OR
QY\_'—— -’\4\2 ﬂ’”
oX
bxy—r; yk______,zka %/\,_&L
Where \3\4 2
b,, = Regression coef ficientof xony ﬁf

Note: Regression lines are always passes through the point (X, y)

@




P /)
“\g'}“i Relation between regression Coefficient and corelation Coefficient }?{,

We know Haak b?n XEW s ?f_?{x ¥
B 57
133\’& - ¥ ‘f} @ § %
U—),—C X - = E\ay\ﬁby\g{
b = — I h b
v\ﬂ Q_vg_ *"‘@ | J r Ll




@” Q.1 If theregression coefficients are 0.8 and 0.2, what would be the value

of coefficient of correlation?

@\V(ﬂ
= 0.8
Eﬁ“
— 0.2
L)V\?
W< KNndw ok

¥ =40.8x%x0.2




,g{m_ for the following data:
b o 6 y 10
y: 9 11 -
" L " Y= "y
[ i 36 B &Y
2 | 4 | 21 2y
\ 0 5 |00 2.5 E D
4 3 6 S 3L
8 1 7 | ™M 9" 44 | 5
IN=3) [TY=U0 296 =220 [Ty =34 [T 0y =]\

Q.2 Find the coef ficient of correlation and obtain the equation to the lines of regression

4
8

8
7

RC?Y( SS1LON (ob{%tufnb

\D‘gf\

2

\va

p—
-

ARV BRI

NSV —Eny

L= SRY —30RM0

TR0 — Ro)*

‘:_b:l304
200

)
ey




e Know Haak

@

Y = J L?wXb;«;

—

Y = Jo. 6®xl2

X ==0.9192 CO@%‘W”%‘@

CO\&Y(\O\J”OW



LMC”E Hcartsswnaw 0NN
(479 = By ()
4-8 =~ 0.§5/n—=6)

3}—% = oy, € G 4 L2

%} _ —0.65m A4

LN O%YGOK\%SMOV\—%M ovw}
3= B4 )

n-6=-1.3(Yy-8)
n-6 = -l.39 4o
%:—!.By + 14.Y




g/v} Q.3 The following table gives age (x)in years of cars and annual

@)

e Maintenance cost (y) in hundred rupes: "
X: 1 ¢7> 5 7 9 ~ AKTU-2021
g 15 18 21 23 22
Estimate the maintenance cost for a 4 year old car after finding the regression
equation.
W L/(} y\L MV(J R@jxtbsmn go@%wmt—
| | § O" \_’5‘ \OKQY\ _m} v\&g —-fvtz\}
5 e 5" NS W — ey~
= Al 25 1o 5 -
v - 8 U4 16 | E?WZSX—SSE“W
1 55 B\ 1 9% NS —-(25>L
IN=5 [ TY =40 [TW = B5| TN =5H37




b?nFO'ﬂB
Mea )
N o= 2N
"
_ 2w
=
=5
T RT Y,

_:ﬁ
[ =

g —__lq'~8
y

chw SSton hne “ﬁ ? 09 YL

4= = By T

' \ 9. K= O-O\‘S(V\~f>>

\$4qu:oﬂ%w~W}S

&

gzi%ﬁ6m+;§0g

Mainknanie Cosl-

="

4 =045 Y +15.05
4 =16.05

M= \ODB RS




@w’ Q.4 The regression equations calculated from a given set of observations for Q/V?
=~ two rgnd iabl
andom variables are i

x=-0.4y+6.4and y=-0.6x+4.6. AKTU-MG
Calculate (i) X (ii) y (ii) r
Kegr esston 1Ints Y oo
U bAX = - 076
V\—_—O-W‘g‘l—é'b\———’@ gy\— e
b}f:—-O'éy\‘kbhé _-——@ \ale B0 W \/\f\o\)\f
B
Fxonn (O ¥ = 06001
o coelthuent ‘%
\D\’\\%~ O°\/\ X: O‘%%q%ﬁ %)8
(oxyelaion




SN @C?wssww lIntA alu\)mvy) )90\85))43

Fhrousgh X ,9)

—yorm (D

D.60 -f’laﬁ - 4,5 —'—@
cotve (B O\V\&’@

W =6

{/A .




7 r- 3 : 7 )
@” Q.5:— Inapartially destroyed laboratory record of an analysis of a AKTU-2018 @/W
B— correlation data, the following results only are legible: S—

Varianceof x =9
Regression equations:8x — 10y + 66 = 0,40x — 18y = 214.

What were (a)the mean values of x and y (b)the standard deviation of y and the

ceof ficient of correlation betweenxand y? Kfﬂ YCSSLon A CJ w“% )Dv\&smg

Q\ve\/\\ Rfj\(@%&ko\ﬂ U5 WYO\A‘&M(W 3})
Wl = ?mh\oa:——éé __#_,@ Y“YOW\QO\Y\A@

A MOV\A%giZM —‘@ h — \O'V_{ —-bb —=©




Solve (D and )

/)
e know Haad “@1

X:\lb7wxbw%,

Y =J0.pyous
¥ = @5

Algo

B}“ /Q_,i’






/Qs Engineering Mathematics by Guishan Sir
\e/ DPP- 11
Hm—e— Topic: Regression Lines

(). 1 From the data given, find the equation of lines of regressionof xonyandy
on x. Also,calculate the correlation co — ef ficient.

X 2 R 6 8 10
y: 5 7 9 8 11
\/9501' two random variables,x and y with the same mean, the two W = ’\é’ =
b 1—-a
regression equations arey = ax + band x = ay + .Show that E ——
Find also the common mean. AKTU — 2017

(). 2 The following dataregarding the heights (y)and weights (x)of 100 college
students are given: (AKTU — 2018)

Y x = 15000, Y x%2 =2272500, Y y=6800, Y y’=463025and} xy=1022250
Find the equation of regression line of height on weight.

(). 4 The equations of two regression lines, obtained in a correlation analysis of 60 observations are:
5x =6y + 24 and 1000y = 768x — 3608.
What is the correlation coefficient? Show that the ratio of coefficient of variablity of x to that

of yis :—‘ What is the ratioof xand y. (AKTU-2019)
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