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v | ENGINEERING MATHEMATICS gd

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

» Moments

Skewness

Y

» Kurtosis

%furve 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.



ENGINEERING MATHEMATICS

UNIT-3 : Statistical Techniques - |

Today’s Target

» Overview of Measures of central tendency
> PYQ

» DPP

@



@Q Measure of central Tendency
= (An average is a measure of central tendency of data)

There are five types of averages in common use

Mhmetlc Mean OR Mean

ﬂedian 3 (Median) = Mode + 2 (Mean)

2

\/4./ Geometric Mean

/S./Harmonic Mean

Data

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 xq,x,X3, ... ... X, are n observation

\%ﬂfect Method

Sumof Observations

Mean = Number of Observations

Xg ¥ X3 ¥+ Xg¥ cseees + Xpn

=|
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@ﬂ Q.1: The weights (in Kilogram) of 5 persons are 67, 65, 71, 57 and 45. Find the mean of their weights. 9/@
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SATIWAY CLASEN

For Discrete Series (Where frequency is given)

@

Let x4,Xx3,X3, ... ... X, are n observation with respective frequencies [, [, [3, ... -.. |
Method used to find Mean
(i) Direct Method

- f1x1+f2x2+ ....... +f[nXn

o — AR

fi1+ f2+ f3.+ ... + fn ?k — 2__ %L YLZ
L —
Lfx




@ (i) Shortcut Method or Assumed mean method \@

x=A4+ 2L Wheve A = Assume Megn
Lf
AlsoLf =N DC\/IQHOH(ﬂ{> - N-=A
(iii) Step Deviation method

E=A+hxz—z’;"- Wheye = A SUumn Mcan

AlsoZf =N J{\ — Lommof\ %&M

g= N5

- —
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e/w Q.2. Find the mean of the following frequency distribution of marks in a test in mathematics. @/w

SATIWAY CLASENS

Marks €9 10 20 30 40 50 60 70 80
No. of students () 3 6 10 12 9 6 2 2
MHRKS(VQ NUMbC’K%S*’MdC”i—S({)> /{7)( E\ D]Yfk% [\/)'CWO&()
e 3 30 /
20 6 |2 O _\7\ _ _?_—__%W
30 10 200 —
4o 2 Yy =
50 “ = _
é L’\bO yk — 2’0\{@#
60 360 ‘53\5
10 £ 40
930 L 160 Y= Y0
{=750 = w=2040
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By Assume Mean M{m;

7 )
GW
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== 0 M)cg d=n—F5A {;d
Ke 3 - 30 - 90
ZO é — 20 -2 0
20 O — 1O — 100
AT14D | L O O
50 9 | O 10
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10 L 50 6O
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e/w For Continuous series (Where frequency and class intervals are given)

Let xq,Xx3,X3, ... ... X, are n observation with respective frequencies f{,f>,f3, -.- --. f 57

= Lower limit of class interval + Upper limit of class interval
d ]

| Md Value

Method used to find Mean

Note : -

(i) Direct Method

f1x14f2 x2+4 ....... +fnXn
f1+fz+f3,+ ...... + [

X

Ifx
if

=

AlsoXf = N

@



A
gy (i) Shortcut Method or Assumed mean method

f=A+.§E \/\‘W A —

(iii) Step Deviation method

%= Zfu
XxX=A+hX T

Also Xf = N



@ Q.3. Find the mean of the following frequency distribution

Class 5-15 15-25 25-35 35-45 45-55 55-65
frequency 10 20 25 20 15 10
(LASS H@UZE';(? T zi‘xe R Ry Drv et ™ ¢ ot
5-158 | O IO o O
5 -25| 20 2.0 100 o= Z AN
3535 25 50 +50 = A
_yc O O _
35-YS| 20 40 5 T — o0
WS -sgl 15 SO 7350 10 O
55 -{5 | O 5 ) 500 = S\’\
?%:\OO ZE}w:MOO
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FLASS Frequeny| Mid valu ¢ 1=n-A é /
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Engineering Mathematics by Guishan Sir
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

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

X 0 1 2 3 4 5 6 7
w
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

2
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Today’s Target
» Moments
» PYQ

» DPP

ENGINEERING MATHEMATICS

UNIT-3 : Statistical Techniques — |
Lec-2
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7 ) 7 )
GwW Moments Sw

SATIWAY CLASEN SATHWAY CLATIN

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

Moments
Moment about mean (p,) Moment about Moment about
any arbitrary number (i) 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 (p,)

For frequency distribution

Moment about

any arbitrary number (y',)

For frequency distribution

Moment about @

J

origin (9,) carmmar uaeom

For frequency distribution

with respective frequency f,, f,, f;

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

Respectively.
Then the r' moment 1, about

mean X is defined as

'f xl’ xz' x3ooooooooxn are n Obsemtions

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

avbo\ Yy VX is defined as

numben ()

Respectively.
Then the r'" moment ', about o\r\\g

=

Uy = = Wﬁi

\!
M% T i %0&_ Az
z |

with respective frequencyf,, f,, f,.....f

If Xy, X,, X5........X, are n observations

Respectively.
Then the r'» moment Ox about

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




ya) Moment about Moment about @
@y Moment about mean () -

i any arbitrary number (') origin (9,)
Whery =01 2 349 _ Where ¥=01,2,5Y_ - —|ldhcre Y=o0 12 34 _ _
|
1) Mo = : ’
\l o= A=A v = A
H) M\:: O \ \




7))
@y Moment about mean (p,)

any arbitrary number (')

Moment about

Moment about

origin (9,)
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@ Moment about Moment about @
— any arbitrary number (y’,) origin (9,) -
Moment about mean () For individual series For individual series
For individual series
If x,, X,, X;........X  are n observations If Xy, X,, X5........X,, are n observations If x;, X;, X5........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 \0\\\(0\\(?r defined as OY\(a\Y\(D,O\ is defined as
Num o () 1A
RCMO\(C——% J% RCMQ\!( — % \2C MOVE — J%

‘E%:Y\(n\w\w i&:{\ 2| =N
%@o&ﬁmmb@




a
@}N Q.1 Find the first four moments for the following individual series :

SATIWAY CLASEN

Solution

X

6

10

18

S . NO e (n-n) (n—=1)" (n-7) (n =)

| 3 — 6 26 — 216 1296

| ( _ 3 9 -2+ 5

3 ; - | o |

Y 0 \ | | |

3 18 A 0] 129 | 65¢)
=t | sa=bs [T 0= [Z0ERT= e B !

O PR —Y4%¢ [= 1940
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@ Q.2 The number of flowers on Sun-flower plants are given below: (AKTU)
No.of flowers y E 6 12 16 25
No.of plants/ f)l | p) 3 4 5

Calculate the first four moments about the mean

@

Wl b | =] e [T T | L e

2 | 2 —13 — 13 169 —214977 |2256]

6 ) 12 | —'0 —2 0 200 | —2000 (2000 O

L 3 EXS ”\4 — L/\?) __\0\)_ ?6%

| ¢
4 oY O o A o

25 | 5 | 125 I US 405 | 364S 32905
Th= [Ehe = 0 [FIT = [Z0T [ o)
S 1240 222 | =-t4Y |=9221>Yy







/\? Q.3 :- Calculate pq, uz, Uz, U, for the following frequency distribution :

L
Marks 5-15 15-25 25-35 35-45 45-55 55-65
{of students(f|) 10 | \ 20 25 20 15 10
Z -
marks| b | oo A L@ e | e RIS
515 | 10 o 1o | —2Y 240 Hh+60 —13%240 | 3317740
el 20 |20 [Uoo| =Y —220 | 3920 ~54330 [76%320
_ 40 O —1600 {400
5350 25 |20 [F50| ~ 1 100
U320 25920
35-U5| 20 Uo |R0O0 5 120 20
is-ss| 15 [ 50 |FS0| V6 240 3340 tluuo (163040
55450 10 | 6o | 600 | 24 240 {740 15760 [1564 160
Ti= =in= A | Z 0T | f® S in-w!
100 3M00 = = QY00 |[FUB00 [=94T100D
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gw Engineering Mathematics by Guishan Sir
A DPP- 2
Topic : Moments

0.1.Calculate uq, uy, u3, iy, for the series : 4,7,10,13,16,19, 22

0.2 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 13 15 16 17 18 19 20 21

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

(1.2 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

2
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Today’s Target

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

» DPP

@



&

Moment about mean (p,)

Moments

@

Moment about Moment about

any arbitrary number (yu',) origin (v,)

B X
Vavianu = 2 M“i”@ — U
@2

N

Vavieng = M,

P 2
Vaviany = D) =T

<D= J M




Relation between . and y’, <)
. N ew
DG
|
2 1L e
Hz = M — _ s
® u = o0
' JeRE 3 >
3 = i — 3pyp + 2pf U o= ul =, v
2 pA
g = py — 4uypy + 6popp? — 3utt | o =~
Mo =M, =3, M) U, @
M, = O 3
U = U\ B M\ B | Co \M\z‘ \b\
5 — L \ \ M\/\ — MM -——L)Ml M\ "I"QM)- ‘ “’WI

T T | M
M—M\l Mz_\-\ | @




vy =3 +3u, X+ X

Vy = Uy + 43 X + 6u,X% + X4

O Y=
J

_ r N
Qz =M+ A

—_—

— M, + N

2

I 1]

Ol Y|

2
J = M, +— N v
2
3
\)3 - UB =3 =M
) LT AR
- 8 \
. M\? FU T AU



KAR] PEARSON'< B AND Y (0EEFICIENTS

2 Y = +JF

u,> | ]—— 7{* QO%MMF
—> %‘COO%%\MCY\% \( _ F 3




@Q Q.1. The first three moments of a distribution, about the value 2 of the variable are@ @and g/v?
= et
smaressws (i) Show that the mean is 3, variance is 15 andu; = —86. —

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

0)\\/6)4 U’) We lKnow Hao | VAY anu = L{L
A =2 , | =
U;:?—‘A —;Uz-u;
|
Moo=
| V\:M,‘er‘ = b ="
Ml — 16
2 7\:_ \ +_2 \/QY\O\V\UL:\?
M’B—_«U\D
- \ | P
B L
—— Y0 -3WER) + 31
M, = —926




Sw 3
_g(‘i('ﬁ) We Know Hank | V, = My +3U,% + A
= N 3
= Vo = =86 +F3xlsx v+ 3
O' - 03:‘—8é+)38‘+27
— -—L B é
2
) — 1 g4+ 3

@



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

moments about the origin.

(/\\\/6/)
w — |0
Mz: | 6
¢]—-\
By =

e Know tho

Y}:-+J7?
= JB
\3]:\
2
Flz/u}
My
2
\:M3

2

M, = | x(6)

ng [ WY

A< o

ng\—_" My
M,

— My
[ 4=
y — 254 KUY
U, = 1024
'ML:UO
M\ZO







7))
Q.3.The first four moments of a distribution about the val
GW first f f /p

Ve v~

ue '4'of the variable are — 1.5,17, 9/@
=

v —~30 and 108. Find the moments about mean, about origin, f,and f,. Also, find the moments  *™"™

about the pointx = 2.
Momenk about Mean

[(Mven
A=Y
MI\:—\.g
w = 1F

\
M= =30
I
— 10
M% 3

|:O

\ \L
2,: M1~M|
l:l?“("\'SB

3

| |
M= My —=3M U +2U

(UPTU-2017)

S
|

RS
U = =30 — 30| X (15) 2 (-15)

i

Msl 59.7F9D




. ’ ) | , 2 \‘7
My, = My =Yl 4y + 6 M, 4 —3 4,

(/]I
Uy = 108 =U(-30)(-1:5) + 6(1T)(-15) =3 (. )
MM — |[Y2. 3125

Moments aloownk oipn

0\:?\_

<)
|
P
Ul
@

2

JD\-_SZ\

) B 3
= My I =N

03 2975 F M FERLS
RS
+2.5)



& [
)y = My £ UM+ 6+ o
014 =12, 2125 +YRY. F 5525 + eMV\?S;\@\@L+@_5;
Uy, = 1132
Kav X \Pﬂwson\% (OU%%\SWW
F = A :@qﬁrgj — 0.4123775

@



Moment Aboulk

}3;\ = My
Ve
F, =142, 3125
(4.7735)"
- Y| L
%D\_o.éb%l

A=<

mh = —A
=2 5-2
u' = 0.5
Ml:iQ“Mfd
le - Uﬁ-“%

RS

M, = 39.F5H3X5x0 G+

Qx@;5>z




| 1

— [/]MI | éerZ |
My = Yy — M)+ e Mg M — S

. \ { | I
My, = Myt Ul M7 =6 U, M+ SH,




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

\g/ and 10.88. Find the mements about the mean.

biver)

A =0

M =-0-20
M, = 1.3
My = -2-3€
M, = 10.39

y =

(UPTU-2009)

éw






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

Topic : Relation between | and |,
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.

.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 B,and ,. (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, i3 and 4.
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@Q Skewness

=
wwreusne 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

2



&

/w:“ 2. Unsymmetrical Distribution Y <)
\( @

(i) Positively skewed Distribution (ii) Negatively skewed Distribution

Mean > Mode : Mean < Mode

Methods of Measuring Skewness

(i) Karl Pearson's Method

«\(ii) 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—fowe)
(ii)| SK, = D (iii) If Skp <0

Mean < Mode

Distribution is negatively skewed

< D — Standayd DV ekoN (T>



- Standard jati
g/w tandard Deviation

B O S.D = Vvariance

variance = |,

S.D =iz

Relation between . and ',

py =0
Hy = py — py
p3 = p3 — 3uppy + 2p7

Ha = Wy — 4pspy + 6pyu —3ut

2

Relation between u, and v,

V1=i
2R
2=H2+X

vi=pu3+ 33U X+ X0

Vs = Uy + 43 X+ 6, + X

@
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SATIWAY CLATENS

(A\\/CV\ &[di—ﬂ#

Mean(n ) = 100
Vavianu = 55
— 0-<

SKF

e \n oW NV

D = NVaniank

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.

¢ D = J35

Cav| #i““OV“S COUH}luﬁvuLoI) Skewwness

SKF — Mean - Mods
SD

0.2 = \OO—;’\Z\_NX}

J3g

Mode = 00— 0-AN35

Mode = 96. 616

Mods = 3Median—2Mean

q 4.1 ( =3Medlan— XX\ 0O

Median = 99, (|




S
Tm——— Pearson’s coefficient of skewness.
6\\/(1/\ DM@ M= 32;//4
N4 Mean = | 5
Z\A — 300 5
O O — \) — W
2 . 2 z
> w =5000 5 N
by = 22X —n
Median = 15 o
W Kinow tant = 5000 _|i3)
2 0
Mean= =N
N — 250225

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

M, = I 5
N — Jd :JT%
SD = 5
SK. = ‘g@’lfar\-r/ltallam)
F S.D
SKP:}Q814§>
S
Skp = SV‘MW\(M“&
P NESe e rvatia




7)) 7
g/w 2. Method of Moments A, an A 1 N g/w
snmaresst In this Method, second and third central moments of the distribution are used. s G-

This measure of skewness is called the moment coefficient of skewness

Moment coefficient of skewness (SKy;) OR \//

SKy = -2

ote:- We know tha
Note:- Wi that SKM_—\J’Q ___\(‘

p

SKM 1



SATIWAY CLASEN

7 )
@}” Q.3 The first three central moments of a distribution are & 15, - 3}. Find the moment coefficient of skewness. \G_/VI

C\\V(V\ Daté\
o, = O SK/ . MB

o N \/ 3
MZ =15 /(/12
My -0 - — 3|

J s
Y SKfVQQ&
SK]\/\ — "_0%3 \\\(%O\ %
Distyiowhen




@ Q.4 The first four moments of a distribution about the value@Of the variable are 2, 20, 40 and 50. @
N calculate the moment coefficient of skewness. J v = Uo—1[20 T 6 R
C\\/(V\ Dé\\““ — ét’?
N T = —
__ k]« K now v =
— 5 | 2
JU|. = 7 /UIZ = Mo =M SK/\/I -k
L= O
Moo= 2 7 (Y ~ Y
Ml — — FaN
. : i
L= ‘ - |
_ BV IR SEAYY.
MB — )U\:g g ‘ = —]|
. >
M —_ SO 2
" — Y 0= SR10K T +2(2)

N % m\w\m\% S W DML



Sw neering Mathematics by Guishan S W
@ Engineering Mathematics y Gulshan Sir \g/
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)

().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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ENGINEERING MATHEMATICS

UNIT-3 : Statistical Techniques — |

Lec-5
Today’s Target
» KURTOSIS
» Problems based on Moments, Skewness and Kurtosis
» PYQ

» DPP

2



7)) \
ey c”
sarmwar cuas \/ Measure of central Tendency -

//1. Arithmetic Mean OR Mean
(i) Direct Method %

(ii) Assume Mean Method

2

(iii) Step Deviation Method
2. Median
3. Mode
4. Geometric Mean

5. Harmonic Mean

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



(C
gy " Moment For frequency distribution

SATIWAY

Y

/

o,

Moment About Mean (u, )

o =1

0

M1

_Zf(x- 27
H2 Zf

_Xf(x-x)°
H3 = zf

_IlE—-%"
Hq = zf

( i .
Moment About Number (', )

. Xfx-A)
Hs = Zf

Moment About Origin (v,.)

@



sw

SATIWAY CLASENS

Moment Individual series

Moment About Mean (i, ) Moment About Number (u’, ) Moment About Origin (v,.)
*
Ho =1 pe =1 vo=1
=0 Wy =%—A Vi=1X

Y(x~—%)* 2 nx
= ;i x—A) vV = —
H2 n u, = - . n
Y(x —x)° 3 xx
= , _X(x—A4) V3 = —
H3 n H, = - ’ n
=4 4
X = X
m=zf( X) : _2(x—A)4 v4=2
n 4 = = n

@



7 ) 4
\?/w Relation between . and p', \//
SATIWAY CLATIN ul — 0

pz = py — puy
3 = py — 3popy +2p7

Hy = py — 4pspy + 6pou — 3ut

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

Relation between u,. and v,

V1=?
vy =z + X°
V3 =[l3+3[12f+23

V4=[l4+4u3f+6u2f2+74

(ii) y Coefficients

Yl=+\/ﬂ_1

Y2=p-3

@



. g SKEWNESS
w ¢ N
g( N ~J *Method of Moments

wnrewsn  Karl Pearson's Method

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

M3

Y1= SKy =

: __ Mean—Mode ’"23
(i) SK, = ~—

Note:- We know that

Mode = 3 Median — 2 Mean ,

- . 2
Bl - l123
. __ 3(Mean—-Mode)
(ll) SKP— SD Bl S
Standard Deviation
S.D = Jvariance SKy =v1=PB1

S.D=§;

2



ow

SATIWAY CLASENS

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

2



7)) KURTOSIS
N éw
wmeens  Measure of peakedness or Flatness of a Distribution | &P FoKuitic -
Me coKurtic
quf\a Koy 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.



7))
@_/W Note :-

(i) The distribution is Leptokurticif

B> >3

yY2>0

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

(iii) The distribution is Platykurtic if
p, <3

y2<0



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

&2
o Mesokurtic. (URTU.2023) ===
— %
a\ve V) > ?,{2-
U, = 4B S
| /{/{; — L/l_g_?_ - | £
Fox Mesokuytic At vibwhon 3
BD\ — < A e
My, =
W K nows Fed >
<D =J4
P, = M |
! 7*?: | <.d =Iu
SoD = X~




g/w:“ Q.2 The first four moments of a distribution are 0, 2.5, 0.7 and 18.71. Find the coefficient of skewness and @A
& [

S—— kurtosis. (U.P.T.U.2015)
v en CO%\UM%%SMV@VWS& KUYost S
= O B
Y \/\—_SKM:UE_ Py = _ﬂﬂ_; :\%‘7;
U, =2.5 e M, (2.5)
— 0.
My | k= O F P, = R.9926
N\
M, =187 J@s)
”* B, <
SK\\/\ — Oa\-—(_—‘ O% P\O\\‘%K\)\KKL

Pos‘ime\% SKewed




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

SATIWAY CLASEN

C\\\/CVL
A =4
Uy = |
=4
Ay, =10
My = Y5

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

Moments About Mcan

S | '7/
M(Z——M;—-U,

- Y — )2_
u& = 3
\ | S
Uy = A, -3, 4, 4
RS
— 10 = RUR] A2l

:\O‘D— + =
— O

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

— O
MB

q

My, = My —Yu b+ ot~
— Yy M ey U =S,

Y
. 1
— U S =YK+ 6 AU = )

—US —yp 4+ -3




)
..g.},..l.. SkewvanesS

\SK\\/\: M}#
\‘/Mf
-_0
J 33
Ky = O

Sy T Al Dichaaion

Kurlos S

= /‘Zz; _ 274
f, =4.01
B, < 2
P\(A‘%\/\U\KHL

@



@Q 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. 9/&5
— Calculate the moments about the mean. Also evaluate 8, , B, and comment upon the skewness and e

kurtosis of the distribution. (A.K.T.U.2016)

Momenl About Mean Y
O\\\/@V] 0 OZ— jcar! MM: /(/1,,; —'Z’IULM: ﬂ'éMLlU,'?——%U;
B _ U = M\ — U
=22 Q ?21‘4&4 } [0 MM)L =459.1 % —hxYa.yoq xo-294
w' = 0-21Y A

> X
b 6XRIyx (r244) ~ 30249

o= Fomd | fu, = FosT0

\ N 5
b= Uaboq | g = U342 Uy =4od. 18496

B
= U U0q- 3R FIUU R D 29y F2(24)
My = 261908

u; =454, 1%




P ﬁf},
- 408.1817¢
@.og‘;tgy—
E‘;\ = %.20+0

a
SewnessS @}‘

SKM:(: J{/{&

e

SKM = 34, BN
1F. 05 %6)*

Skpq = 1422 posihvcly Skewed

Di st ilowk o)

KORTOS!D

‘%2\ - %,LG}D

273 = Leprouitic




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

Height (incm) |59 | 61 |63 |65 |67 |69 | 71|73 | 75
(A.K.T.U.2016)
No.Ofstudents | 0 | 2 | 6 |20 /40 (20| 8 | 2 | 2
Helght (inm)|No. 4 Studentz — W-6T > 3 Y
ao«) Cé({%) d=n—tF M =1 ﬁu hu B“ hu
59 ® — % — Y O O O ®
5| 2 — 6 -3 -6 | D — LYy 162
£3 6 - -2 - Y | -y | g
w €53 20 -2 — ) -20 2.0 -390 10
{1 Y0 O O O O O ®
69 20 Pl \ 20 20 2O 30
11 % Y 2 | & 2) (Y .
13 P 5 3 5 | D 5\ | 62
15 L d Y B 2= 13 | 51
E%:N:‘OO Z%u: Z%k& = Z'%\,k}: Z%\ﬁ:
|2 | WY [ MY 110




SATIWAY CLASENS

) ' —
&Y Momente Abont 67 M, = 6.5 6
S | s 2
2L U, = 2 M xh”
N N
_l?z_ﬁki .
100 U, \‘40%57«8
D . 21 M, = 1. 52
_ ‘ s \1
Zk MM: > (u \M\%
N
MY _ee Ul
| 00 ot

)
U, = 1756 ow
Momente Abowt Mean
M, = O
2 5
My = My =M = (.56 (0-2u)
/uo? — ()gbl\/‘

u-'u ‘3UM fiM

\\52'§$65Q%O§W+i@%ﬂ
= 6. 32Y




2

=iy + A 4 U,’q

2
= [ F6—YxN.B52X02Y + 6 X656 (0-24)

—37&(\0.2%)[/)

My = 67197746
Skewnee>
Jaw?

Sk = 6 834
J6. s0a0)?
SKM — O ) ‘/} l/

Posm\/fla skewed
DSty 1wk o

KURTOS)S

- My
fy P

2

— /61.“17451
@.3*02%)’*




Q.6 Find the measure of skewness and kurtosis on the basis of moments for the following distribution and

draw your conclusion : (A.K.T.U.2018)
Marks 5-15 15-25 25-35 35-45 45-55
No. of Students 1
N O. af) Students [Mid value i Y- 30 5 y
MARKS ) ny |n-3o hu bu
5 —15 | 10 —20 6
15-25 3 20 \ —10 3
3535 5 30 0O
35-Y5 f 0o T
45 -51 4 50 oY
Z{=N=20 i Z%\f‘:@\o




) US
..g.},..l.. Moments A bowk 20 MJI =[SO M14| 1 %xmooﬁ
. qu % o Z——KMS 2
M = % M, = = 2 |
| N : N 1 M, =4S0OO
SO
= 1O %[0 = 20 Yoo |Momente Abowk Mean
L O 4O . _
=
| —
M o= > M}\ ~40 0 M\—M\L
> = N I U _
NG Mqt’%ﬂi\\\ - 150—(5)
— 30D 4186 N =125
KO—




f l | |
MB - /{/{3-’3,{/{2 MJ ‘/‘;ZM,

3

5

— Yoo =2%|SOX 5 +2(5)

My = — 600

\ / o |
U, = M SUA M, LU =3

— 4SD60—YNY0OXE+EAISOR(S)

— M(S)U‘

M\q = 3F 625

2

L

SKLLWINESS

Uz

du>
— — 600

J(25)>

SKM———OMMB

Nﬂa mhv% SK‘MQO?
D1 b w10

KURTOSIS




) Engineering Mathematics by Guishan Sir )

sarvwar cuassns Topic : Problems based on Moments, Skewness and Kurtosis sarvwar cuassns

(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.L).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.2.7.01.2011)

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

. 1 3 5 7 9
W
f 1 4 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.P.T.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

UNIT-3 : Statistical Techniques — |
Lec-6

Today’s Target

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

» DPP

@



7
ew

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

Curve Fitting

\ )

w | 7
N 9
W, 'S
k! Lﬁ}
Wy l?)q
|l oy
N Ys
PR i?

WE e
STy Pavy alsola E\«\m\m\w@

UNYV €
L

\?(: A T

La: o\—\—\o\/\ 5
ﬂ: a 4+ o N



ﬁ Curve Fitting by the Method of Least Square — — @—
“\"'{“"" 1. Fitting of Straight line 2 ? — Z a+ Z 19 /A R
2. Fitting of second degree parabola _Z_,Lg _ @ L2 K
3. Fitting of Exponential curve
S | = I++I+I+ - - - + 1 (ntimn)

Fitting of Straight line

Ejuaﬁomoﬁ e | Noymal Eiuah'omi

‘iu) —Na+ bZ %K —
ﬂ:@\—\*\oV\ N

L_,_® iy\\%:—,@\i“%\ciy\ *®




ﬁ Q.1 Fit a straight line to the following data by least square method: (U.K.T.U.2011)
. x: 0 1 2 3 4
y: 1 1.8 EX 4.5 6.3
ECI/U&hOV\ i’;‘ }Jl.l/]f DA Lg V\L} \,\L
O | O O
L} — g + b — @
| .8 LB |
. ON S
Novimal ECLMOU%O ) 2.3 . G W
;:u}:rw—\f\a_iw — ; | u.s| 125 "l
2
n = = Tw=\0 Zva:\m Zv\\%:\’\jr-\ Tw = 30




.@ Put Tn 2y ond n 1n @)
/(«ﬁlgé\-l——l()]o
catiob =167 —®
Put 2y, leamdivf n (O

LI, = 10a + 20 s

pa +30b =43 —

PU{‘ 7 thdfbim@

Va — 0.+2 + [.3WN

e ﬂu\vw( Sjﬂrm%»\‘c W\ e



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

&

carowar ciasase x 1 2 3 4
y 3 7 13 21
Egugqhon [ln <
Equaton 4 P I e pa
4= a+ b — O 2 3 |
Novmad Eqguations 1 T Y Y
Ty=nerbEn — U : g |
s
=Y Tw=10 [Ty =44 [Twy=iho [TH=730




&
S Fut ewn 77 andv 1n (2)
(/]l/]:(/fé\‘f‘ IDb
Ya +1lob = —@

Pub a and b 1n (D

thtu\vu% Siy 0\‘3“ e



&

7))
W

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

X

y:

1
14

2
27

Engineering Mathematics

3
40

DPP- 6

by Gulishan Sir

Topic : Fitting of Straight line

4
55

5
68

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

|
2

3
6

10

2
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Lec-7

Today’s Target
» Curve Fitting by the Method of Least Square : (i) ritting of Parabola

(ii) Fitting of Exponential Curve

» PYQ
» DPP

@



@ Curve Fitting by the Method of Least Square @

smmarasses 1. Fitting of Straight line
2. Fitting of second degree parabola
3. Fitting of an Exponential curve

Fitting of second degree Parabola

Ecbt/mﬁon 0% baxalola

g5
lg:O\«\—bY\J\”C\’K

NoY mad cquation <

; -

'}‘_‘u}:fm+biv\+(€yk (Y

- K4
Z’Y\véj’:- O\EY\+\©2V\L+(EY\ —

iw\w = aTN L bTH+ C TN -



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

y 1 4 10 17
Equatrion 7& Pavabola N TW@
%:Qﬁ—b)’\ﬁ—(ﬂz———® O | O
Noymal Equations MR

I
E’b&:naﬂrbzv\%w—“———@ 2 | ikl e

4
Zy\\%:(AZV\ﬁ-\)iV\Z FCZA R 3|17 ]3]
e U130 |12
L _ AR b TRrEN —0) ’
E\\\af ALN ¥ v= [TY=[=0y
N= & 10 |62 FI9S




-\92-?“ phese valuig v Ufm@/@md@ Put a, b, c (D ..*92..
Ca + lobt 20¢ = 62 — ® )

.
2o — a + bn + ¢
l0d 4+ Lak bbbt = M5 —-@ L(j b "

=8
300\4—|00L>+-3S\4(2677' —® \3 = L2 +LIMM L%

Lo\ ¢ 67{“@,@ and P




éw

. Eﬁ/u&iﬁm’\ “g E%Ponenhd (U YV

1063] y = XOQ\D(MM>
SRR Rt
&0} ) = M‘} o - \ov\&o'} e

Fitting of an Exponential Curve

ﬁoawm 3 l’oam +ﬁ03m

ﬂ09 m' = nAogn

Q@g\oq = ogou—b w)w.

Pu t

e h % Y=ATR_n
log & = a\

L&o% =




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

method of Least square : 9 carvnar e
X 1 5 7 9 12 \{ A T B % O
y: 10 15 12 15 21

Noyma| Ecluahons
Ec[uahom Oﬁ ALYV E Pu b

%— a@ ____@ qulox.g :-Y @ZHA+B@“—@
Taging oy B 04 |1098 =P | €35 ey de)-B

Skoom = &030\ - JlomﬁobYk Mo% =
lom Xoaa%Qbh”&mq\




V)
wo |y [T=log s | X nY Put hese valuws 11 Ra
10 | | | -
‘ B @l 5A + 4B = 5. 1556
5 [I15] 117¢l | 25 | 5.8805 _ o
T ho74y | 49 | R 554U | 3uA + 200R=YD. 83 L1
1 s ra | e o583y —©
Solve © and (®)
2 [2) [ 13222 | 1YY |IS. 866U C
S W= 1 = > W= A= A":' O.q—(
5.7536 | 200 | Y0.9% 62 2= 0025



Xogﬂ:

@ NEA%, Hggc e 5

log a = 0:-9F66
|0

(o-°t76(>> = .05
Put a and b i O

4 = Aﬂk’\ioa

|0

o — OBUH —5% 0 054 YL
4 = 447154 €




&

(). 1 Using the method of least squares, fit second degree parabola y = a + bx + o’ for the following data:

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

X

y:

2
14

3
17

Engineering Mathematics
DPP-7

Topic::

4
20

1. Fitting of Parabola
2. Fitting of Exponential Curve

5
24

6
29

by Gulishan Sir

1.8

2.5

4
6.3

&
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ENGINEERING MATHEMATICS

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+bXx?

2. Fitting of second degree parabolaly = a + bx + cx?

Normal Equations
Yy=na+bYx+c)x?
Yxy=alx+bYix*+cix®
Yxy=alXx:+bYix3+cXixt



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

Y=A+Bx

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

XO% AT = Qogm *rQO?fV\

103 m' = Y\Jloam




ow

wmcss 4. Fitting of The Curvely = ax + bx? carmmer cussen

Normal Equations

Yxy=aXlx*+bYx®

Yxy=a¥x*+b} 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 1 2 3 4 5
y 1.8 5.1 ) 14.1 19.8
Eé/vumhom 7@ (MY V< Lo Y n= " ' N XL?
| ]1.93 | | | . & . &
La,-: O\Y\-i—\oY\l —@ H
2 5.0 Y b 6 ik .
- ON S
Noymad M’ 2 %184 9 2T D 26 F ol
4.\ | § 56 .Y 2 ES K
3 N, 4 v | 25
N ' > (145 | “25 25 625 17 495
?_'V%Z}: 6N TN Tw= FW= T = [TWE Ty
55 |25 | 979 [q4.) | 322. 1

—®




_\9_2_?‘4* hese valubsy 1n @and @ fut a andb 1n () ..*92..

5La +235b6 = (94.] —® 4= an+bat

= pddq —
A15ae + Trih ﬂ @ g:i.’S\V\ Jro.Wml
SO\ e 0{“@@”0'@

RC{M\YM }36\\(0\00\0\
= 1§

W = 0-44




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

Normal Equations
zx Co z ‘2 + cl 2 \[_I

EyWE=cE =+ Ex

§ _ L 4 4R
n N "
l -6 + 4
N Nt J Y-




@ Q. 2 :- Use the method of Least squares to fit the curve:y = ‘7“ + cy/x to the following @

= table of values: (AKTU - 2016 & 2018) ST
X: 0.1 0.2 0.4 0.5 | 2
y: 21 11 7 6 5 6
Ecl(/mhon {WY\/C Pub these valuts in @ On@

136.5 L ﬂ—(O‘\OOg/c':BOZ%

\aif_g+a'J7 _'@ 1 4@

PAN
NOY mMal E‘(M(Nhomg 1010001 (,+ L\le = .+ BaY
— o o
ia__. - ( i’LJ— (ir Q — Lﬂﬂ@
L TN VT Sowe 91 @) and ®

UM =0 EH TN = .41 T




oW

(6 = IATSA6F
¢, =2.28]819

Put ¢, and ¢ in (D

4=1L4123 4 2.28\8Iw
Y\

S |
|y |+ | I Ea
0-| A 10 6.64078 |2.1622 8 |00
0-% | N 55 Y.41935 |R.23601 25
o4 | 7 | #.5 94.4r+19 |l.5 &M 6.2 5
0.5 6 i U, A6Y 11,4142 Y
| - 5 5 | |
4 Yk 3 3.48528 | 07071 0-25

= |ZVInw= \ = Yl —
Sx=\3 2. dIn Y= |2 Vi Z Yn
202.5 [ 3371524 (0100 | 136.5




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

Normal Equations

Yxy=aXlx*+nb

Yi=na+bY




@ Q. 3:- Fitarelationly = ax + ; which satisfies the following data,using method of least

squares:
X 1

y 54

2
6.2

3
8.2

4
10.3

5
12.6

6
14.8

7
17.2

8
19.5

Eatuahon dE Hhe UAY VvC
_®

Noymok Eguafions

l/(}: O\V\‘\'%\_

iy\\% poes O\iy\l ‘\—r\\ff’@

\
2= N+ o2

N =8 —Q

Put thesevaluns in U}n >, and @

oM.+ 8k = Sudl. b

& o + .51 =23.7F053 "’@

solve o 9 and @

o= .31

L = 2.9945%

— O

éw



oW

Put o and b in(D

y =2.3913In +-2.994 S5
A

" \?f X? " ‘ﬁ/l I/AL
| | 54| 5.4 | 5.y |
2 |62 12. Y Y % 0-25
3 (8.2 | 2Y4.¢ . 2.FY O-111]
y {10.3|Yl.2 | 6 IS5 | 50425
S [12:4 |63 25 .52 0.0Y
6 4.8 [88.9 3 6 2.4 0.027%
T2 {1204 [ ug 2. 4§ 0+ 020"
d 119.5 | 156 Y 2.4Y 0.015 6
TN = T [Ei = [T =
S8 204  [213.F05 | B2t




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

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




@ Q. 4:- Obtain arelation of the [ orm}y = ab” for the following data by the method @

wmeew  Of least squares: (GBTU - 2019) ... -
X 2 3 4 5 6
y 8.3 15.4 33.1 65.2 127.4
Equation ﬂ{ U YVE Qxaqmta = Xoaa ¥ 90 ’D)W
kﬂ:abw ———® P\Af \(:A+BK
- SIAL . -
MKW\? RO% O ﬂo«a 4 1 - NOY v Eq ution
&003 v} — XO‘A NOYk Log a =R "’“® 2 X =NRK RN
1D 0 L,._@
< o SURNRURSS p— () ASWARTN




W -5
X \9 Y; Qogloy XZ- XY

2 3.2 |0-117] y .83 82

3 |15,y [1.18F2 9 3540 &

y |33, [1.519% 6 6.0792

S |65.2 |].8IM2 " q.0710

( 1127.4 [2.1052 3 ( 19, EB1

T W=30 TY= [Tw= [T\)=
15455 90 |32

éw

Puk these valus n @and’@'“
9 R = $.34955

Lo + R = 1 %. 162
A = 0.3094

R = 0-3T4%



but A n (3) b = th‘f0?<0'lﬂq&’>

Xo?wa = 0.3099 b= 1998

i = Aﬂhﬂog (0'306’(/)) Pub a and b in @

O = o 0L

Y
\% - 2. 080" ('-cl“%&B

fut B W
Xo‘}‘ b = 0- 2247
b




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

Normal Equations
YY=nA+BYX
2XY=AZX+BZX2

py Y=

P:—i—:/
{

=
Tqu‘} 20‘} bolh sid
2

_U)%F: R()‘a(\( ,
l(ﬂgp:ﬂox( +§\O‘3\/

Jlo%p = Jogt— {Jog\

Put

109 )
Xog( = A
QOQV’;X
J=R




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

wmeesw Lhe following data:

v (em?): 50

P (kg /cm*) 64

7

60
51.3

Fit the data to the equation

PVY =(C

Ectuahon o% Hhe uuxv<
y

PVvi=c — O
o Ko

V{
P:(\I_\/

70 90

40.5 AR

Takma 10? boh s dL

2

Q,ng: QOj CV
loyp = hoge = ¥A%}V

O

100
78

(= B =il
Y = A+ BX
N O YW EC(WHS
f\{:ﬂp\‘\’ BRK

e
Sy = RDRFRER

\4@



& - < éw

~ PuF these valuthin

P X:jOg’o\/ \(ZIO?WF XY X @ and @

6.7 ().649897 [1.81090 |2.07666 2.886 S0
5A +927646R = 843327

513 [.FF8IS | FOI2L |3.040 35 |3.1616 6
1.206Y6A+1127176 =
5 . 60 2.9¢592 |3.Y0Y 3"
Uo.5 |1.834510 |.60FHYb x K
— (D

5.9 [.4542Y [lU1220 276193 RB1905

Llve @ and O

13 9 .89209 [ 3334\ Y

=x= [BEY= [EW= [T w=
1. 27T646 | 8-Y3RHIS. 6245 | | 7.27HF6
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A—=2.23U8 Put & 1n &)

&—_—_—O.chﬁ —{-———'O'qu&}
Lo%)c = R RANS Pul cand Y U

= A\f\\’\&oa (2'7‘1Mb> P\/O'zg56161 — |61+, 603l
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.@j//@goﬂhemm xy=b+ ax .@2“

b
y-a+;

Normal Equations



\@ %ﬂlngofﬂ:eturvey:axz +%

Normal Equations

Yxly=alx*+bY¥x

2§=a£x+b£%

n&? = anl“r—bv&
EL_:; AV + b
W q




\@ 11. Fitting of The Curve y = a+§+%

Normal Equations
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Engineering Mathematics

DPP- 3

by Gulishan Sir

Topics CURVE FITTINDK

(0.1 Given the following experimental values:

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

X

y:

0
2

|
4

2
10

3
15

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

y

2
1.2

3
1.8

4
2.5

5
3.6

6
4.7

7
6.6

X 1
w
|

9.1

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

p (kg /em?)

w

v (Liters)

0.5
1620

1
1000

1.5
750

2
620

2.5
520

3
460

@
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ENGINEERING MATHEMATICS

UNIT-3 : Statistical Techniques — |
Lec-9

Today’s Target

» Correlation and Co-efficient of Correlation

» PYQ
» DPP

@



7 ) /)
\E/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

oY "o S
BRE > IS | 10
2 || Y Y L :
> |1 SR Y| ¢
W 'S N B Pl $ 1
S | 1= | ( (




@}N Types of Correlation

SATIWAY CLASEN

(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.

)y wr oydo ) my 30

2



@f\? Method to measure Correlation

Co — ef ficient of corelation ( Yy\\a >
OR

Karl pearson's Co — ef ficient of corelation

OR

Product moment Co — ef ficient of corelation

= Vi)
\'\v}I —
T VY
(W~ N M V%\

b/

COV ()=

5
| l
AR
M
<
<)
P
@
@
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7 )
éw - éw
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G/Jl Q. 1:- Form the data given below, find the number of items n: gfv’}
ol Tyy = 0.5 X XY =120, Y X? =90,0, =8 where X andY are deviations from the o

arithmetic mean. ﬂ‘g’ — (AKTU-2016)
O\\\/@ Vl _,_( ->_7:
Xy\va:o'g X =—n—m \(Z%\a = 5
2 XY =120 ) =17 i(ﬂﬂl — 6Y
S =40 T () (y9) =10 .

z(\/\—'V\BL: C\O €<V(\/v<\>;g\/\m




o Z (n-7)(y-9)
b e T
0.5 — |2 O

pB
2.0

Jn = 4—%—67«14
B30

In = =28
: JF0
| O
N = M
_4Y 5
Ny = 10O



G/a) Q. 2:-Ten students got the following percentage of marks in Principles of Economics
= and Statistics:
Roll Nos.: | y 3 4 5 6 7 8 9 10

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

\/Calculatetheco—efficientofcorril_ation \(y\g _ S(Y\-V‘Mka/\—}’> S
Mlean ’0} = Z/m\?f/ 1T [Ty -
— _ =S N
A= 2

“"ﬁ/ = _@_@__Qd Xy\ — ijrSi///

ﬂ D [ J%%O\%m

w — (&
0 ¢ é Y., = 0. 1%

-
_—




n=10 =65 T =66
" ¢ - —4 be=3)~ @97 |e-n) )
18 8Y | 3 | 8 | 64 22y 23y
24 5| - 29 -15 3u| 22 5 43S
98 9 32 25 10 29 62 5 %25
X5 60 - Yo —6 b 0O 36 240
o - 10 2 100 Y 9 0
) | 62 1] Y 284 b 63
90 &G 25 20 625 Uoo SO0
0L | S3 -3 % 9 6 Y Y
65 | B2 0 12 0 | 69 0
29 | u? - 26 - 19 L6 () 4
= [Ty = O =20 = [ 0MY)
650 [ £40 5398 | 222Y =273y

@



/V? Q. 3:- Find the coef ficient of correlation between the values of xand y

@

P 3 5 7 8 10
12 15 17 18 20
N
N Lgl M%L
| b 2
3 12 9 Yy 36
5 g 25 225 15
T T U4 ) B 19
3 13 oY 32y Uy
Is 30 1D 0 400 200
In=34 |TY=90 [Ew=2uy [Ty =MUL Ty =982




&

Iy

Ty

?_‘j
> N

Y

7

N

—

3 . L_A( 7)1.
Z—(}V(
\IHZ >
?

Ty

1% 19
0 .

¥

@



/) Q.4:- Acomputer while calculating correlation co — ef ficient between two varibales 7N
@W X and Y from 25 pairs of observations bptained the following results : @W
& e

S——— n = 25, XX =125, Y X2 =650
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 ) 4
6 14 8 N\ | 12
8 6 6 8

Obtain the correct value of correlation co — efficient

(OYY&(}(A valwtd 2———*1-: (T

—

Z%:\QS««Q‘%%%*S": R Z\(L:U\gg——\o\&%ﬁ'\wbﬁrév‘
S 0D =M= 6+12+ 8 =100 SY“ _y ¢




7 )
& SXY = 50 8 —4éxIy—8x6+ YXIzt KD
2 X

Z XY = 5X0

YY\ — NZT X —2rz ¥

Yo

{

_

_

O.6 1

%] Inoyr - NTY—E)

Y, = 25%520—135KO00D

f

Jrengso—(25) |26 —(100)

@



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

\=s
e x: 10 14 18 22 26 30
y: 18 12 24 6 30 36
oy U = Nn—-22 - Y=Y 2 2
oY A= n-22d=y-24 = V=T U v uv
[ O | & — Iz -6 — 3 — | 9 | 3
| — b -z — 2 -2
Y D_P\ t/] t/? g,1
((\\% 24 - Y O — | O | ® ®
22 A O — 1% O — X O A 0
6 | 30 Y 8 | | | |
30 | 34 3 1) L ). Y Y Y
— — — 2 R PRVA
N Tu=—3[TV=-3 |Tu=q |2
20 | L6 \ 9 | 1







) 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

(0.2 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

2
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7)) : 7))
Rank Correlation
2 1 gw

Non Repeated Rank Repeated Rank

Rank Correlation (Non Repeated Rank)

6202 gPau AN S Foxme\

red n(nz—-1)

Where n = number of observation
D = Rl — Rz

r = Rank Correlation coefficient



ow

SATIWAY CLASEN

Rank Correlation (Repeated Rank)

_ q _ 6lX D" +F]
pres n(n%-1)
y
my(ms;—1
Where F = 1(my )

2



7 ) Type—1:Where Rank is given /)
}g{!!_ Q.1 Compute the\rank correlation coeff icient] for the following data: “\g,}i_
Person: A B C D E F G H I
Rank in Maths(K | 9 10 | 6 5 7 2 4 8 1
Rank in Physlcs:( 2’) | y 3 4 5 6 7 8 9 10
?(Y3On Ki R D= Rl—’Rz_ DZ—
= Uent k. (oyyelatw
i e ; .~ coeffiucnt £ Ran 9
BN |0 2 6 £ Y R
C 6 3 R 9 Y = | — _L;Z:_D/——»
D 5 | Y | | nn ")
t t 5 >y Y
F 2 6 -y " - M_
2o -3 1 M A1
1 | : - Q (U B (9
T 2] | -1 % ¥ = - 0.41
= D=2 30




ow

SATIWAY CLASEN

Q.2 Ten competitors in a beauty contest were ranked by three judges in the 9/@
following orders/ IS ( D - £ | | I =
First Judge: | 6 ) 10 3 2 4 9 7 8

Second Judge:| 3 5 8 4 7 10 2 | 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 £SD —
— B \{1 3 N ' - > 23
95 X\B — | ——éZD;S Y\(Y]L-/\>
Y, =1 — 62D n(n—1)
R L — |- 6 r 2
nin™-1) T Toxaa
= 1_p% 6@ A
o X4 9 a\ \\% - (/P
Yo, = 0.63¢] | Heng Fustan
. |G

QPWOMN
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Fek‘

A l}'DYS Rl R

2

2 ’ 5 s L,

C ¢ B 1 jo—fzz ;’3:%\ B

D 5 > y -2 1~ Re '23' Pa

o 1O 8 g | Z— jS)ZB - DL

ﬂ ) (/I | L
3 | ‘

- N 5 C | — | . D&L
(n 2 10 l B | . | | ﬁ
| | | 2_ . . é 24 | £ |

! 2
§ ] | |10 A o g | | },é
6 U
% () — % I H
b d\ ' 26
(7 7 ‘ | - H I Y
| 3
| \ |
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\ l \ \11 &)
\
=
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50 9\D‘L§_:
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7 ) Type —2: Where Rank is not given 7))
éw éw
wmwesn (). 3 Ten students got the following perentage of marks in Chemistry and Physics : -

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:)Q Yil’_éXié*
0K 99
T D =26
n(n—\)




MARKS

Students (¢ hem) R, I\ZIPP;]ZIBS Ko |D=R-R Dl
| K “ g4 R | |
) 24 9 5 9 @ @
3 19 | 1 | O O
4 25 0 60 + 2 9
5 *5 5 ¢ d Y | |
& | 82 3 62 | & = 9
] 90 ) 06 pa 0 D

b 62 7 538 A . |

g 65 b 6> S | |

IS 4 4F | 10 -2 Y
7D =26

@



@Q Q.4 Find the rank correlation coef ficient of marks of Aand B from the following data: Q/V?
-Kv-'-{«-- Marks A: 15 20 27 13 45 60 20 75 (AKTU-2016) ~\~{«~
Marks B: 50 30 55 30 25 10 30 70
MARKS MARKS o 2 S5+6 _ || - T,
Students A Rl 2 Ry [D=FK=R] D g = 5
l |S il 50 3 Y | G
2 20(5)] 5.5 3o 5 0.5 | 025 | yig4+6 _|S - T
3 27 v 55 | 2 2 - 3 >
Y 2 % 00| 5 3 T
5 us 2! 25 + - Y NS
0 —>
b 60 5 10 b — & 36 A 4
! wfe) sg| Y5 |05 [0S "y =2
| 15 | ) 1o | ) 0 5 | Ro—> 3
D —
=1 om, =3
). S -




7))
v <0&ﬁﬂucmt ﬁ ranl. (ovveladion

Y = | — é(ZDZwL l:) @
N (n“—1)

|

2 L
M\(M\/,> + MZ(W)L’W
| 2 | 2

F= 2.5
FYOVV\@
¥ = l-é(E’oE-P;Z,S)
A (4y—)
¥ = | — 6x 921
AN 6
Y —1—\| =0
¥ =0

@



) Engineering Mathematics by Guishan Sir
Sw DPP- 10
1opic: Rank Correlation

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

2

‘

68
62

64
58

75
68

50
45

64
81

80
60

75
68

40
48

55
50

64
70
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7
@,W Regression Analysis 8/w
B » Regression means functional relationship between two or more related variables. B
» 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 otherwisemon — linear regression. X

There are two lines of Regression

i) Line of Regressionof yon x

(/i) Line of Regressionof xon y



7N (1Li R . W P
“\g{!’. (1)Line of Regressionof yon x Eﬁ/(/f&lh(?h QE ; ((Y)C ,}MSSM? M/)(WM?/I/\ “\g{i
y—¥= by, (x—%) G g1ven /Jom(f(w, ?,> and e
b, =DEXY—LXLY .2 ) Sloyci(m)
" npd - @’ 1Y, = Mmin-n))
OR
AN +H7 =
b,, =rZZ
yx oXxX M\} :/2\/\ J('\)
Where
_ y\A(,\,L
b,, = Regression coefficientof y on x \/éf - b\
Y
™ 2z

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




g/w 2) Line of Regressionof xon y

X—X= by(y-¥)
chf/ssum 14
p —MLXY—XXLY v e
7 aZy -y’ QV\%H? — ||
OR
O?Y\—_: -’\4‘—(} + U
o X
bxy—ra W—"#E\g '\/\,}L
Where \3\/\ 2
b,, = Regression coefficientof xony Véf

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

@




A 7
“\g‘g_‘ Relation between regression Coefficient and corelation Coefficient }gg___

We know Haak b?””)”y = X_%:x ¥ 5
. A

ng - 7 % @ § %
U Y = E?“MDW
oy =% T S T
" Ty —0 v = A

X TMe Lepme e mean &

\OW\ Q“d\ \DY\%




g/w Q.1 If theregression coefficients are 0.8 and 0.2, what would be the value

of coefficient of correlation?

(A\wﬂ
— O.g
E?“
— 0.2
L)y\?
We Know Pk

Y =40.8x0.2




g/w Q.2 Find the coef f icient of correlation and obtain the equation to the lines of regression @
k. for the following data: B
x: 6 2 10 4 8 AKTU-2017
y: 9 11 5 8 7 "
N L@ " qu_ N ngﬂbgkom co%{)\umb
( 4 36 S | oY

B < -5 A=
2| N . 2 e \Qﬂ“\"mzm’/’%

N iwl~€“>L

0 = 100 2.5 5 0
BE“ = S¥Y —0MO
Z S)220 — (o)™
3 | 7 Y 49 S oy = — 120
A=) fvd:k/\o fﬁ:no 2\3“:?5\'\0 iY\%ZzM V% j@ D




7))
“\gg“ b\ay\:—O-GS N Know }“V\(/\/?_ @
Y:JEV\X}Q‘A .
L, = N2 ny —2 / K
n?—~ V()_ Mf; 3 B
nTy &= T Jo sy
by = 2O X =—o0. g9z | CoUNT
= e fjuent 4
CO\MC\O\}’?OW
\gwf;«\,%




Tean Line o weqresion g 0N, o )aly-3)

W = N =N\ .
N Ca \3> ’_b?y\()’\ )’l) )’\—'6:——}°3x9+_)0’(/’
_ 3e° | Y8 =-0450(n=¢)
z \’L:—J.&jvwé,%
%—%:~O-6€w +3390
N — 4
— — 0.65 .
—\/—a - S \?} O SN \ 1
/i?c‘m
v Y45 70 L &wo}fwsx\ow%w OV\\'}

o o - ) = %méwj}f)




g/v? Q.3 The following table gives age (x)in years of cars and annual
s Maintenance cost (y) in hundred rupes:

X | %E 5 7 9 AKTU-2021
Y 15 18 21 23 22
Estimate the maintenance cost for a 4 year old car after finding the regression
equation.
N Lg o MU Réjxtbsloﬂ LO%{)MO/IL—
, B e
S | & 5 Y . i_ o (i—vq
5 2 | 2 S 10 5
LN B 49 T B A T S AL
i 22 6\ 193 SNES - P 5"
TN=5 [ TY =40 2w = 5| TN =5H737




bgy\ — O*CIB
Mea
w ="
o~
:41/5/5
=
N =5
VR

19
)

—_—
lg
—

L :lélg
/

chv( SSLoNn hne { \9 0 1 Y

M=) = By )

y—11.b = 0-45(n-5)

4-19.% = 0 1M —U TS

éw

SATHWAY CLASIN

4=0-15n+15.0S

Mainknanic Cotls

R —




Q/V? Q.4 The regression equations calculated from a given set of observations for @
= two rgndom variables are s—

SATIWAY CLASEN

x=-0.4y+6.4and y=-0.6x+4.6. mm‘
Calculate (i) X (ii) y (ii) r
Kegresston 1Ints Fyom @
U
= - 06
V\l—OM‘Qﬁ‘ Thd ————*@ bgy\
4 = - 0nbn AU 6 | W know e
R
Fxom () ¥ = 1 0.6 %01

byy = — 04 B I (oe%’gum% “%
} ¥= o (oxyelahon




SInx @C?YC%LOV) [N tA4 alVOMU)/) )DO\SSMJ

Hrough G0, 5) 0.6 +7 =46 —O

—vom O

Colve (D and D

W= 6

\3 _




) Q.5:— /ln a partially destroyed laboratory record of an analysis of a _ -
‘g/r‘l"' correlation data, the following results only are legible: W— “\g{t{"
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? R e Od YCSSLo NN4A CJ wqu(}/k )Du\gg\—ng

(A\Wm Rf?xo&swh Lhn > W\Ywa)\f\(ﬁ ,_V(}>
Wl—_c\ @y\“\oa:,gg_——/@ Y’YOW\QO\Y\A@

N — &

N MOy\.«\Y)Vijz\V\ —@ Y)ﬂ’_\oﬂ :—E(D ‘—®




solve (D and )

7 )
e know HFhad- “Q}:'_.

¥ = bvv\xb{?
r=lopxous
¥ — 0.6

Algo

— ¥ Oy
\)W\ /Q%/






DPP-11

/w" Engineering Mathematics by Gulshan Sir
&y
' 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 4 6 8 10
y: 5 7 9 8 11
\/Q{or two random variables,x and y with the same mean, the two1 N = "ug -
regression equationsarey = ax + band x = ay + p.Show that E -— :.
Find also the common mean. AKTU - 2017

(). 3 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’=463025andy 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 25—4 What is the ratioof x and y. (AKTU-2019)
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