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ANNA UNIVERSITY, CHENNAI-25

MAS8452 STATISTICS AND NUMERICAL METHODS LTPC 3104

OBJECTIVES:

This course aims at providing the necessary basic concepts of a few statistical and numerical
methods and give procedures for solving numerically different kinds of problems occurring inengineering
and technology.

UNIT I TESTING OF HYPOTHESIS 9+3

Large sample test based on Normal distribution for single mean and difference of means — Tests based on
t,A%2 and F distributions for testing means and variances — Contingency table (Test for Independency) —
Goodness of fit.

UNIT 11 DESIGN OF EXPERIMENTS 9+3
One way and two way classifications - Completely randomized design — Randomized block design —
Latin square design - 22 factorial design.

UNIT 111 SOLUTION OF EQUATIONS AND EIGENVALUE PROBLEMS 9+3

Newton Raphson method — Gauss elimination method — pivoting — Gauss Jordan methods — lterative
methods of Gauss Jacobi and Gauss Seidel — Matrix inversion by Gauss Jordan method — Eigen values of
a matrix by power method.

UNIT IV  INTERPOLATION, NUMERICAL DIFFERENTIATION AND NUMERICAL
INTEGRATION 9+3

Lagrange’s and Newton’s divided difference interpolations — Newton’s forward and backward difference
interpolation — Approximation of derivates using interpolation polynomials — Numerical single and
double integrations using Trapezoidal and Simpson’s 1/3 rules.

UNIT V NUMERICAL SOLUTION OF ORDINARY DIFFERENTIAL EQUATIONS 9+3
Taylor’s series method — Euler’s method — Modified Euler’s method — Fourth order Runge-Kutta method
for solving first order equations — Milne’s predictor corrector methods for solving first order equations —
Finite difference methods for solving second order equations.

TOTAL (L:45+T:15):60 PERIODS
OUTCOMES
It helps the students to have a clear perception of the power of statistical and numerical techniques, ideas
and would be able to demonstrate the applications of these techniques to problems drawn from industry,
management and other engineering fields.
TEXT BOOKS
1. Johnson. R.A., and Gupta. C.B., "Miller and Freund’s Probability and Statistics for Engineers", 11th
Edition, Pearson Education, , Asia, 2011.
2. Grewal. B.S., and Grewal. J.S., "Numerical Methods in Engineering and Science", 9th Edition, Khanna
Publishers, New Delhi, 2007.
REFERENCES
1. Walpole. R.E., Myers. R.H., Myers. S.L., and Ye. K., "Probability and Statistics for Engineers and
Scientists", 8th Edition, Pearson Education, Asia, 2007.
2. Spiegel. M.R., Schiller. J., and Srinivasan. R.A., "Schaum’s Outlines on Probability and Statistics",
Tata McGraw Hill Edition, 2004.
3. Chapra. S.C., and Canale. R.P, "Numerical Methods for Engineers", 5th Edition, Tata McGraw Hill,
New Delhi, 2007.

downloaded from www.rejinpaul.com


http://www.LearnEngineering.in

www.rejinpaul.com

TABLE OF CONTENTS
PAGE
S.NO TOPIC NO
1. | Aim and Objective of the subject i
2. | Detailed Lesson Plan ii
3. |PartA
4. UNIT I 1
5. UNIT Il 5
6. UNIT I 8
7. UNIT IV 13
8. UNITV 17
9. Part B
10. | UNIT I 21
11. |UNIT I 39
12. | UNIT I 57
13. | UNIT IV 73
14. | UNITV 89
15. | FORMULAE 107

downloaded from www.rejinpaul.com



http://www.LearnEngineering.in

www.rejinpaul.com

AIM AND OBJECTIVE OF THE SUBJECT

To provide the necessary basic concepts of a few statistical and numerical methods
e To know about the Statistical Data

e Learn to solve problems in various type of Designs of Experiments

e To understand the concept of numerical methods

e To know the various type of Numerical Differentiation and Integration

e To know about the Interpolation problems

e Learn to solve problems Nnumerical solution of Ordinary Differential Equations

e To have a clear perception of the power of statistical and numerical techniques, and
ideas

e Be able to demonstrate the applications of these techniques to solve the problems in
industry, management and other engineering fields
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DETAILED LESSON PLAN

TEXT BOOKS

1. Johnson. R.A., and Gupta. C.B., "Miller and Freund’s Probability and Statistics for

Engineers”, 11th Edition, Pearson Education, , Asia, 2011.
2. Grewal. B.S., and Grewal. J.S., "Numerical Methods in Engineering and Science", 9th Edition,
Khanna Publishers, New Delhi, 2007.

REFERENCES
1. Walpole. R.E., Myers. R.H., Myers. S.L., and Ye. K., "Probability and Statistics for Engineers
and Scientists", 8th Edition, Pearson Education, Asia, 2007.
2. Spiegel. M.R., Schiller. J., and Srinivasan. R.A., "Schaum’s Outlines on Probability and
Statistics", Tata McGraw Hill Edition, 2004.

3. Chapra. S.C., and Canale. R.P, "Numerical Methods for Engineers", 5th Edition, Tata

McGraw Hill, New Delhi, 2007.
4. Gerald. C.F., and Wheatley. P.O. "Applied Numerical Analysis" Pearson Education, Asia,
New Delhi, 2006.
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Sl . : . ALOLE Cumulativ Books
~ | Unit Topic / Portions to be Covered Required
No e Hrs Referred
/ Planned

UNIT I - SOLUTION OF EQUATIONS AND EIGENVALUE PROBLEMS
1 | Gauss elimination method 1 1 TB2
2 | " | pivoting 1 2 TB2
3 | Gauss Jordan methods 1 3 TB1
4 U1 Jterative methods of Gauss Jacobi 2 5 TB1
5 | M | Gauss Seidel 2 7 RB1
6 | Matrix inversion by Gauss Jordan method 1 8 RB1
7 Il | Eigen values of a matrix by power method 2 10 TB2
8 11| Newton Raphson method 2 12 TB2
9 Il | REVISION 1 13

UNIT Il - DESIGN OF EXPERIMENTS
10 I Completely randomized design 3 16 RB1
11 Il | Randomized block design 3 19 TB2
12 Il | Latin square design 3 22 RB3
13 11127 factorial design 3 25 B2
14 Il | REVISION 1 26
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Sl . : . Hou_rs Cumulativ Books
~ | Unit Topic / Portions to be Covered Required
No e Hrs Referred
/ Planned
UNIT IV - INTERPOLATION, NUMERICAL DIFFERENTIATION AND NUMERICAL
INTEGRATION
15 v Lagrange’s interpolations 27 TB1
16 IV | Newton’s divided difference 29 TB2
17 v Newton’s_forward and backward difference 3 39 TB1
interpolation
18 v Approxmatlon of derl_vates using 9 34 RB1
interpolation polynomials
19 v Ngmerlcal smgle and double integrations 9 36 RB1
using Trapezoidal rules
20 v Ngmerlpal smg’le and double integrations 9 38 B2
using Simpson’s 1/3 rules
21 | IV |REVISION 1 39
UNIT V - NUMERICAL SOLUTION OF ORDINARY DIFFERENTIAL EQUATIONS
22 V' | Taylor’s series method 2 41 TB2
23 V' | Euler’s method 1 42 TB1
24 V | Modified Euler’s method 1 43 RB1
25 V' | Fourth order Runge-Kuttamethod 3 46 RB1
26 v Milne’s predictor corrector methods 3 49 RB2
97 vV Finite difference m_ethods for solving 5 51 RB2
second order equations.
28 V | REVISION 52
UNIT I - TESTING OF HYPOTHESIS
Large sample test based on Normal
29 ! distribution for single and diff. of means 2 >4 TBl
30 I Tests based on t 2 56 RB1
31 I Tests based on chi square method 2 58 RB3
32 I F Distributions for testing means 1 59 TB1
33 I F Distributions for testing variances 2 61 TB1
. B2
34 I Tests based on Contingency table 1 62
35 I Goodness of fit. 2 64 B2
36 ' REVISION 1 65

downloaded from www.rejinpaul.com



http://www.LearnEngineering.in

www.rejinpaul.com
ok T
PART - A
\)M@mﬂan He Variows (stlfs ny&/dmm?%
%&M, (A [MRo10)
go/&\ O,)&z,(’: u’gm M%&M
@) Chopse e Wa,{z M@{ ,(Alawiqﬁwc/_
(i) the Rost daliclic 2. - £(D
W - &S E(E)
wndes Mo  nudl ’ﬁxap&—fﬁm
Qv.)}«!e, Ccvnfm e cmnrmﬁ,o( Vaqung < in
é&)lo@w) witte the M%W vallue ok the

2) @e%ML chi — Ao ke e f&‘ WM 'ﬂ%%&

o (A/M zo10)

= kowl Pearmen &W@M@M/ﬂm

jjouu amol ﬂwreﬁmﬁ%vw shtaed wndin

W’meam %W,jmmuw

MY o qdiens of it

downloaded from www.rejinpaul.com


http://www.LearnEngineering.in

www.rejinpaul.com

3. The he;ahbs 5[) conSe students . chennat o V\OAMoJJS

distubuked with standad dodakion bem and  sample oY

100 Atude«ta had dHaew.  mean huahk 158 crev . Tk the

i . benro
htwo*ﬁuu Brat  the mean huaﬁ\t Sﬁ collzae sbuderts th chennal

b loem at 17 level 5& U(j“‘g“”‘“"* (Nov/ Dec : 2011)
Sﬁtn "

hWz160, o=b, X - IS®, )A':|bc, Ho: X =H, H, 1 }

Z- x- M BESNY . s oy
TN bAfos o.-b

| 2] > 2
Hy U Wjed’ed

b A cin U tosted 400 Hmes and it tukns Up htad 216 tima

Discuwn  whethey the cotn May be unbiased one ab 5v Jevd g

3'\8"\“€C0‘“Ce ( Nov /[ Dec ' 201 )

Ssln:
: Ho! The ¢op unblased , P:lp
o ?i‘/q.
los : 5 7.
O e 1.96
Z = 2(_-_“i = atb—uoox% __!_b_ . sk
2 |2
Ho U acuffkd

5. Defyine Type - T eaaox  ond \3}1 T emon (Nov/Dec 2012)

ck Ene
ltjpe-.T gwroy s the ?Aobabluhd Fhat we mje

null ‘/\3?0“\@;{4 when it is taue . a=p [xo:ject Ho | Ho 18 tmej

downloaded from www.rejinpaul.com


http://www.LearnEngineering.in

www.rejinpaul.com
TUFQ -0 ewnor u  the Pxobablllg that we do wnot A.cj'etk

the wull P\\j?o%uu when b 4 not t’ru0_.')&-.‘PEdo nok A.Ejed'

Ho/ Ho b true]
b. State the applications of ehi-Squate  test (May)June: 2012)

(h  Tesk of Goodnew o 4t
(h To test 3>0Pandenc§ GE the  Adtaibubes
DE o Aandon &O‘m{)h O‘b

20 /.

Y. Tw = ,Qa‘rﬁg aty
Qoo &choo! quA had & A\ia‘ﬂk ?v\jswd defect . In
another {ouqe cty 8, 1857 o o sandom  sample ot
|6 oo Adno& bcaA had the Same defect - s difference

bebween e FAoFoAhom A,QMJSUW\\" (ij(:ﬂnu 2012)
U

&an:
v, =900, N, = 1LoO, ?‘ - 0.2, FQ ~0-185

Hy : The dfﬁwm between Hae tuwo F/Lopa«Hom o
not Afam‘ﬁfcamt

PtV X | (0.185)

n P !2}‘; 3 aoo(0.2) + 1boo . Bl

NOUJ, F:
Mite Goo 4 1boo
‘1,‘ 'f -0-14Ccs = ©O.8096
Z = li_ - 0-015 0.9375
[oriini 2 0
(ralaeg) oo
Srnee l?—}<r.%, we oceept  the hypothar s Ho ot 57 L.0'S
Fz
“The dlttwnuz bekueen The dwe ?wrol&h‘om axe wot
J:am‘#amt

downloaded from www.rejinpaul.com


http://www.LearnEngineering.in

www.rejinpaul.com

8. Wite e applicabion o) F-tel and . test

_ kext A:{!‘ /M&L 90“1)
i ?Té t(e),tf f«i) ft'hz a MN?QP,S have come e%u:rn the

Some fo[)"flo‘ﬂon :
L{)z- test

Te Stanids discrepancy  betwean
o ket the lamzﬁmo\nu B’t) f Y
@Cfejimantc\i values and bBhe theoretical values

9. Wate the test SE Sl'am'ﬁfcomu toh d\"ﬁ)wnq t%mwm

(Ay;..‘l /Mouj Qoly) B
7 - % - %y |

N ny
22
S &S SQWQ_L r2ONS

73V -»Samrh Sizes

P T P’ YV 2 <3amfb. means

s’2 s; SOMPQ'. vostonas N N2
l 4

). Stalr,  Hu Imam*w and Statistiuns 0 damffmcj)
Y

(Nov [Det 29o)
To avoid the verbal con

] ™ t mean ™M,
Stakishca)  conatants Fb e PO?ulahm, namely M
M%zwed o o fammsz

t\M\\O'n with the

N2 an & cr which o uAuallj

StabisHeal  measnws AL comfu.hd %\om aam,f/u_

o baervakions al onu 23. mean (X) , vadana (65 2k

ONL mv\a\llﬂ M—{)uud b as Stabishe

downloaded from www.rejinpaul.com


http://www.LearnEngineering.in

www.rejinpaul.com

®

UNIT-

I @eéfne Mean  Sum o Squases  ( Apal [ May Q013)

: t ! OCYoss
Mean squaves ose esbimates  of) Vowtance v

%«cu.fs- Mean &quaves aiL used A a.v\aﬁgs'q o’b‘fauu'anu.
and our calelolid es a Aum cb Sqpoaes divided by

(73 aﬁ)ﬂozl)/\ falz deau.u U’Q &I:\_u;d(:m.

2 What oxe the advamtaau of & CRD? (Afmﬂjmaj ao13)
h Tt u C_Om{)wglq l;hm“o\;_ , AV\U numbes cb Freakments
can be (nvestig »\Ecd
(" Fach tmo\tmezt can hove Ay numbex o unils
aLH\ou.epx balance G desirable.
(i The stakabeal omm';buia Dy At,\au‘au etcmwd.
g Stake the ovnumfh‘on,g tavolved tn  ANOYA [May|dunc 2012)
There oar  sevenal aFlmoachu to the W\ar*'d*“ %
Variane (D Cndepindence & Cosws - thu Loon oxsuraption
56 the  model tho{t A(mrlfﬁ«‘e,s the gtakiskical amalaf*'u
iy Notmality - e distaibutions of the  ausiduals oxe

normal
i) qu*ofhh{ (ox homogenzftj) 0‘6 Voulances , called

hoaroace dastt dkB

downloaded from www.rejinpaul.com


http://www.LearnEngineering.in

www.rejinpaul.com

4. what axe  the advomto\au ol a lakdn 8o Muone d.uign?

(Nov/ Dec:2018)
Contaols woae vadabon Hhan CR or Rep du\}ams

becaunse 56 &fwauj Ath@‘cah’on

()

M Reswlt w a Amallen ™Mean Aquae )60" eoA
( iy Simple “M‘Um o, data
(V) Analbuu A M‘m[?&_ Luen  With m'u.»s&\a Fldts

5 Wallk deuwn Hre ANova tabe or one oY dwlﬁ;wh.m
(Nov/Dec: 2012)

Soureas Sum 56 J)QS'\'Q,Q, r% Mean squase F-valio
%ku'ah‘ on &q{umu ﬁrud o

Bebw c F, = MSC
een 8sc. ;:'=k-v Msc:f}_ [J MSE

8amF1u ™

NIMW) &SE Y= N-k MSE = SS__[

eamrl-u 2 N-Kk

6. What awe Hae eszd'zd %uqvuznafu U*D Ax2 w“‘t“j““‘ff

table [2]b 2 (Al /maygreos))

¢ |d
Attaibukes 8 8 Total
A a b otb
% c d c4d
Total arc bad asbtead
Pla) = P(AB®) = (a+h) (ate)
Atbicsd

downloaded from www.rejinpaul.com


http://www.LearnEngineering.in

www.rejinpaul.com

Bby = @I (bd) oo (erd) [ ad0) @
Atbtced A4b4cid

e(d) = (c4d) (b+d)
Atb+  df

7. What e the basic FALMLLPQ& cf) the design o‘b£Xfwmenk
| (APA,.‘?/Mmj Q015)
R?.Fl\cah‘on, Randomisation , docal eontrol

& IShal de 50u wrdes Fand bj des|

gn D‘b an EYFbLfme,n}.',{
(A?A” /May aeu)

“The d&u‘an 6'6 &memt ma.:j be de_{)u.g_d o I

logical  constuuchs ‘ '
08 onataucHon CJt. He &pement 1 which e d&jru‘- "'E

U\hce/afa(m't-j with  which the
we.((-de_ét‘ned

What oue  the Okde\&aau 5'6 wm{)hhhj randomised block,
deaﬂ? (A—?}J) /M“ﬁ 011)

9.

) Eosy bo .de ouk

b Allows tﬁmh‘h‘b

¢) &‘mrk Stakiskeal ana.ﬂzpi&

d) The Lok o tnfomakion  due to
than  with any  othe dw‘gn

Stake  the  advant .

(QP‘J’/"'MyL&ou) g 56 talin <guar  over othar d;u,‘ﬂ,u

s thzhn SQuare  conkadly  mpge !rg the  vadabion than the
I:;Fmﬂ &l OWS(A Black dun'gn with a g, S bt Loafon

onads: WMNELPU G sdmple Brer: wits wim DAY shvalr ficak'on
aﬁﬁ,\u ALemadng Xifah‘wly iy m3 dﬂfu e

downloaded from www.rejinpaul.com

mi)»LBa dakta U Smalley



http://www.LearnEngineering.in

www.rejinpaul.com
ONTT- )

SoLuTION ©F EQUATIONS X EItEN VALUE PROBLEMS

t- Find  Hhe - real \')om’nw; Ao0t U() 3x-cosx-t=0 103

method  comeck ke b decima ?\acu [ Nov/Dec : 2013)

N ewoton's
SBfn‘.
Lk $(X7 = 3x-Cosn-!
1;('1) = 3+8th X
'Xn¢‘ - 'ln‘ %(’Xn)
{)!{-"(n)
Ry = Xy = (8%, - €O$ Xn 1)
3 +80n %n
The Aoot of 4= o0 Oies betipean © 4 !

J

)]
choose % =-0:0b

%, = 0607 X, > 0607

The 72_%@70_& ro0t W 0:.60M

2 Solve the equabion xty+z =4, 2x-3Y+4Z =13,
| Gauss Eliminakion method (Nov/Dec R013)

3o +4Y+52 = 40 by

‘i‘fnl (—I 19
(A/G) - 5w
L& 4 5
SN . [
~J

R, K

13
4_0
gD R2 -2
-) K3’3RJ

0—52

downloaded from www.rejinpaul.com


http://www.LearnEngineering.in

www.rejinpaul.com

The Q,quivaﬂml' 535'&2”‘ Y

%4541: 9
34.92': 13
12z- 60

53 ba ck substitubon 2:5,52‘3,9(:'

av.  Ckenabive -E}%mulm bo ‘tr‘n&

numn bad {,QPA';H | mnay Qoly)

JN |, uhee NOW

3. Ffﬁci
rfpo.»s'lﬁve

%f'x): 2
s
_ oo, x“\'M
K = 7K 2%,
2
n
%y, = KT
o bo ATV Ax =9

ol ¢thod
ill Lo Gronat E-.’;.imtma.bcf‘. r
+ Taptoin )
[HFJ’JII ar'!'ftﬁti amq-}
S
' Mi tw

' Fon W *ﬁmtofmec’

rM'*.""\DC], dhe a-uﬂ;ﬂ A[%j/g

uﬁ?u . -.'c-_nclj ulon

e 2) a matux o which ald olloments
(

coedi wenk raadion . | b
bd;tf He diagonal clerdents arL  MErO which can be

Aclved btﬂ b ok subattlulion

' uath
@_q'uui aolenk ,-;:d,&l-ﬁm

downloaded from www.rejinpaul.com


http://www.LearnEngineering.in

www.rejinpaul.com

5. U,g,."nﬁ Pemu method | -t{hr:;l. He deomuank al'a,envalu_a

of, A= [i—g j:) [ Nov/ D¢ @o12)

Sélo
Lalr mp (;) be Hu taital At‘:é,mwc.fm_

rrF"f-ﬂ ?(T — A'xo = (3

‘\.

T,
'5'(1 - ""\'?(' = (;::I
My AN, f'l"lqj
% Ay = ’::fii::

. agnw\
9{5 = :!J.‘_ 51#3-/’

Ph S
30852/

.XSJ:"Q-:"E‘ oA

e D
- COMPoN LA
Now the Aakios o Has P

5.31732 me'maitf\j)

' ‘ ‘ a122 (AP
- The cormnmant m%;n value 1B b

b. gD'lw Hhe aq'ua.h'om o -F--g_(:|+ 23, 8% 4-,35 +3z =10, 31-'1+22:I3
(Nov [ Dec Q012.)

1 2 1 2
f&, B .
: ’ 2 3 3 |0

-

2 -1 2 13
1 2 1 3
o -1 1 4 | Rp=2(-2)R+Ry
Le -7 <4 4 Rg- (-3 R+ Ro
~ r 4 I = -_‘ll
(W] - I 4 :

o o -8 —.upJ g - ~TR2+Rg

downloaded from www.rejinpaul.com



http://www.LearnEngineering.in

www.rejinpaul.com

®

q499+z:3

—3* 2 = 4
- 82 - 2%
D ¥z, Y=l T2
s 21 o 2
1. Solve by Grauss Jovdan method ( Yy \(‘j "
Yo oe ) \z =28 /.
Sl ( Nov/ Dec : 201)
{1 2 2
(A, B) ~
o -1 1 4
L [ b D 48 \ Ro88-%
o -8 0 56 (’(2—38&-%
0 o & -24

[e o o Wo\ R R +2%

(0 -8 O 5b

o O & -24

g® = 1o , —S'j:‘a'é, gz

7(70?0, 3:-'7 ,

Vg. Solve  the ta”ou.n'na SUSJ‘EH‘: 0‘6 Qazuo.h‘orug uum3 Groaw -
Jovdan  oliminahon method &x4y:=3, X-24y=-] [ ay[Tune -2019)

Sdﬂ:
- 2 1 3\ (& I 32
(A’g‘)”(t -2 ") O 5 1—7) R, 2R, + R,
L '}tl = 2
5(:]'35 =) =) 2 Q& =3-1=2 —.-)

downloaded from w;rww.rejinpaul.com


http://www.LearnEngineering.in

www.rejinpaul.com

9. E'xf\o«in Ae Fowu metiod bo  delamine  the Lfgza
c% o malitn (_g\?;u'\ /Mmj::zmo)

Value

&l ) )
B ¥ Ray A,

(1) TFind  Ahu dominant 218‘2" valus fb A, Y g
Wing Ppower method

(N Consider Thae maolux B A-A,

(i g\aa(n by aﬂpijc}sj power metted,
eijen valur 6f 8. Then the Smallut 21'3en value 6y A

'{\Cnd Hhe domfna'\t
\J

s chual br ‘)\'+ the domindt m‘qu, vadua 56’&.
(v The Tqmainfna ijen value iound bg uuu'ng
e addabon  Sum 6{)4’%1 Ql\%&n valus § 4 Traw & A
0. Use e [;ouou method o ‘t(}wd the dominant efaanw\\\u

z y 2
ond  Ahe corns nd€n8 ax‘jen vectox 6& the mabux A- (' S)
o (Apnl ] May  0(0)

Lt the akal .dau\ vedor b x - ("3\

Then  AX = 4 -2y (;)) = 4 (0{25>

! 32 )
|
it A'SLO-S‘J
!
sz: 4."18{

0.45

AXx, - .9aL !
3= % 048
{
AX, = 4.%(0_461

AXs = £ 9% (O.Lﬁ}

|
Ax": 4. q 8 (04}75
Dermiviant z,a‘%/m value 1© 498

W WOV NG

S Eigen veder 4 LD"AA)

downloaded from www.rejinpaul.com


http://www.LearnEngineering.in

www.rejinpaul.com

(GINTE SR @

TINTERPOLATION , NUMERICAL DIFFERENTIATION

AND NOUMERICAL TINTEGRATION

I+ Gitven {t:=5 , 10[3.5)75.5 »f“ind e liveox

(vkafo{afm’ ?6[ nomial wing La%mnﬁg (htufafair(bn.
( A[?A” IMay Q010)

Séln
Jo = x-% o RIS
0y = -0.5
.»01 - I-Q.
-5

= -3(x-2.5) (B) + 2(x-2){55)

= AED

‘ +
XK. CD!‘\A‘“Auu Q’he dfﬁdgd d%ﬁmr\u kﬁkt,l f‘r)‘r }./\j. C{k&

—_

X 0.5 155 3.0 5.0 6.5 - anl

82.125 52)
i‘,(x) | bas | 5815 3) 131 282.12

(.gdn (A?f‘l '/Eqay '&o(0> - .' 3 )
= . 1%(&)‘.43"‘4“(:4)}( 4:)<'4>x

- L . | __‘_,, e

| |

| a \.b25 |
| I-5 | 6.815 ! o
16.1S ¢
so

.0 13} .2 (o)
| S l £ (00.15 | u') '
| &.5 {&83-! 19.5

| 159.25

| 8.0 521 ) 5 | '

downloaded from www.rejinpaul.com


http://www.LearnEngineering.in

www.rejinpaul.com
3. Wit down T ongés  Snkerpslall oamula

(May [June Q01R) K " r ") %

Sﬁn %

The Lagxom%e) t'V‘tufG[ol’!‘Oﬂ toamuﬁa s 8fven bj

o @R (K)o o)

+
b(o"’(l) (Ao-%) - (Xo-2n) de
(%-%) (®-%) - (%-%n) g, o e F
(?‘1"‘0) ('x:’wﬁ)"“(x!'w")
(X-‘)(o) (‘X—"(.)- SOl L T ‘j
(o) (A oo W],

Wik dousn the Siropeons )3 Rule n numufmldnhamﬂc
(M"'ljljuu Q013)

Seln * ‘ \ .
The &mf&sﬁS Y, Rule 18 SWEV\ Y
'XO*V\\'\ |
j ‘%W) de = W [y 4 40y +Ygt- - TY+Yy+- )Y
. T | Y%
Ao

5. Jawn “he hded df»{%w.nu. bable t" e ABouowinadJ.

% 0 I A 5 (Mo«y [ June &013)
1)()() e ] i1 13
*g‘fh‘ - 3
B x *Bbo by A Y 4y
e
D 3
0 4.-83
' 22.23 6162
18 5.67
4 .
LY (3
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b. Evaluake j e,'xzd'x bz.j dl‘n‘&ir\g the Aange ok

mkec(afw&ron inbo & equal faxh uAma b‘affm!dal aude
Mag{Juv\e @o13)
Sl

X 0 0. 8% 0.5 0.5 |

e l 0.9394  O-T18% 0.5698 0-3L78

je'% dx = :(zh [(3°+3,‘)+ ;1(3,+L31+~§3)J

= 0.25 [,,3gvg+a(a.as"reﬂ'

- DTh2E

b 'U/‘)"r\ﬁ LASACU\SQ %OAMUJO\, -bft a foljnom{a} o th

Aaka

A 0 ( 3 4

i, 0 b Ia (AFAJ /Maj Qoty)
8 -
¥ u ot A=9
Aho 'ttnd J
gdn.'
. o (=1 (x k)
ylx) = Be-D(x=3)(x-4) o 4 (&) +
P Ix2x-~

X{‘X'l)(x’g) (’2>
A X3X |

1

2 2
(X -1D [ et _3A=-Hx 2 -—X ~+ LX +x —saa

=1y (- bxa12) = x> I p18%-

Subah"h.vh‘ncj An=2 we 9et,
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A
g. U,-_\{nﬁ 8{mF.Son's aule , {j{nd jg"“' d o caiwan that eﬂ:“
o

2 . : |
¢ - 2.72, e*=1.39, e - %0.09, etz sy-6 LAPJJHMalj&DQ

Sd’n !
[BU Sfmrs.:m‘s aule . we have
j E"‘« ax = L[{‘joﬁrgqj - atja—i- i r‘i‘,’l*'ﬂsﬂ
) 3 L
= jg'— Fﬂ:-bfﬂ) + 2(71.39)+ hf‘;‘-"".!}-b&o-ﬂcr.ﬂ
L
= 532.8733
9. what O the orxde of eon ) Tﬁ.afemfdal aule 9
(May |Juve 2015)
LY J

. The  oader GE Quoh N "Aa.rwa:::cfchl e i W

E' z - {b' ﬂ) hl !jn-(ET}
)

N

10, U,ﬂ,fnﬁ T,\argmgpjo_l Aule evaluate uf- Aln o d % blj
0
diﬂ\a\l‘n(ﬂ e /?\OLH%(- b b Efiuﬂi Fﬂuftl (’M:‘lnj [Junt dois)

S
— _ . B
'j 0 0.5 0860 [ 0. 866D 0-5 0
W |
JI"Schxdx = %Bgﬂ+3b)+ &[tﬂ[+gl+‘j3+ﬁh+‘js)‘]
0

g [o L alo.5+0-8bbo+ 1+O.8LBO-+5.5)]
2

D-65 136
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NUMERICAL SoLuTien OF ORDINARY DIFFERENTIAL ERUATIONS
[ Q%t'ne o di%wy\u atluoh‘ani: (A}Mfl /May don)
A .dl‘«%mna quotient, & B quotent OHaind
by dividing e digeuna  befwen  tuo valus of a
)ﬁum’h‘on' bﬂ the di)g{\wnuz betwesn te fow couu}oono\.‘ng

Values 5& 5a¥} (&\deU\d ik Voo ad)(,(

Q. Obtain Hu chnitz O\fﬁbumu Sy g R d(%wu
2
Qal/uo&ioru 0‘29‘_‘5 +y -5 Apil /May  &on )
dx*
Sﬁn'
“The 8[’Ven O-C‘LL*QHOQ i 'Q‘j"{x)"'(j(x): 5 B @

' - Hk-! = Q5K+ l""ln.;-g

&tj B
Substitute @ v @ W=
kdk_‘—&gjk* Jien Y, -5
W
= Sh

- - +
) %jk-; 2y, + 3“' Yy

3. Selve .32 = x4y %(ven H[!) -p and y(l-l): D-1103Y
x
Find L\U.Q) bfj ’D\a\oxs seiles  method May [ June 82IR)

(j z X"Hj
3ll :1+j‘ , Lj’l\. :Lj” I 9 . (j
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9 y': 21028, y'=2.21034, y''= 221084 g'= 22103
1 ot .
2 3 ¥ oo
_ ' ' by N mooRt v
Yo = Yt DY g 9ty
[Ijz = 0.2461)
J‘1'- S’(‘ﬁ\.h T ‘E{V‘n;"u d{‘tﬁmhm Sthamg 5% u'}tx+ u‘j‘j = n
(May | June © 2013)
Sﬁfn‘.
Gtiven Uy, + Uyy = O
U, ~au; -+ U : ‘ L
- = /) lH;J N U\TRJJ_I - _Qul.d. + J‘":J"” .
> - =
h K
Tt h= k- L, Hen U . = L[

i s I Lu; i + u1.+1{j + “",j+l+ u",J'-J
5. Ugfng 'TaL(lj loNs Seves ‘bthd (j(ﬂ»l) bﬁ' {in_L -1y,
UIO.J = 0. E Maj{aung &013}

Ana’

Heoo o =0, Yo =0

b 3
houte bt ogla Ry
j“}'l) {jl = {ja‘{- - 4 - (j{? :g-—' Yo

Ejfm) > p.0952
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b, Solve Y, - 4Yy =0 (May[Tunc a01h)

&lo’
— B :O
‘(”x‘-rz # Yx
{ Ez— A) 9'1 =0
mlo.ﬁ =0
M - 3e

Us & AC2) + B(-2)

T UA"na Euless medhed . Aolwe T -t)flouﬁna df%u&n}w\l

Eﬁyua\,\:fon 3": —3
&>

Au&f)-gc‘: to 3(0) - 1. (May [ June 201¢)

ldn-q = 8n+ h [‘{)("‘n,ﬂnﬂ

Given A4  _ gtw,y) =-
m_a_;(,«bﬂg) Y

FMdl‘d’OY- C—Owld-m %ﬂmu‘h

[ner
n )E(—n} mdU\.

WA douwn T M)
%m- Ab&v%ma itial valw onb\zm
d;{%m“ﬁa,\ Saluah‘ on. |
Amsl M ad ?«ui»‘dov Ajrronwl | |

c Yog * E(@Yham Yat )

Nov | Dec &010)

Joot, 5
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Miines  Corrector .{)mui,\

e = Haa® —;} [3',,_,+ B Y+ 5$+J

9. Staty ';rhe. m et B GTQ R.\« method e& osder &4

Ovea To\a(or Seates method  (Nov /Dec R0t0)
(9.(50'\‘.
The R-k methods [7VE S d'uv'ar\cd to %L‘V‘g

%uaka,\ o\(mmuj and f‘hUj Possw the advanhage_
Ojb /\a_cbuim'nﬁ oml(-._) the d6undu‘0n values al ssme
Selectzid ‘)ofrm on fhe Sub- (nhtaval

o, Wate Ba Js‘m‘ﬁ. d\'ﬁbwnu ULufW\hf\L 0'6 thae

\ { ( )

drf{euntial eqMakon ‘j'+23+ y =%

Sela?

(MQH/JUJ\L aolo

U(l: \dlt—l-231l4\d’Ld'
W™

'jl % \dk—n . \j’“"
| ah

u" \ - -
2 lj +2‘j*‘j-’x

ad - 2 % 2( o ﬂ'jk»v) .
< ‘dk" . g P Y M

et

ke Qh

T>( 3;-« —aY 3“1‘) =+ "‘& 3M,’3k~:> +hl‘ﬂk
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UONIT-T

TESTINGG OF HYPOTHESIS.
. A <9amF\L o'b 300 membaus has a mean 34 m

gtandard deviakion &bl etm . Ty 8am?f¢ ctl.om o

GE) mean 3-25 Cmi and standoud
5y, 1.0-$ -The valus 6

and
,Qar%g ?oruﬁo&ion
deviakion ‘E abl evu ! (Teat &F

vy ot 57 Jueb v |z4| <1:9b)  ( May [June Q019

.ﬁn‘
8/ Pr3-25,§33'ACM10‘:2-5|

G’(h/‘tn n -400
A - .6l

been
HO. ;.\!.SuML ‘»\o.k 'H\l LSQ!Y\YQL \ncu

Net! hgﬂw Hhea s
b un th mean rx=3-zs

dyaun %\OM Pha POF\*QO—H"“

A“’Uﬂo.hw_ \\Urothuu; H| & rs 4 8-25

-

The et stadable @z = x-M
/A

- 84 - 3.25
2.6
@0

v = 1.2y L 1.96

e o«cro.ft B nudl Kdroﬁwuu Ho .
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ik Uf) a SamF\f_ 5‘6

tea dawlkeu . A%)hw an (neveast tn duly, 800 fmrh w e
koo dankus o a Sample ey 800 wah- Um‘nrj
Standard evor 5{3 Tmofmh‘an, staty whether thae u
a Au‘ﬂn?.ﬁfmnt dacwwl n Tl wﬁumFHa—n GE kea a{)tu
Bl tncveast  tn £xcise du_hj (2 at 57 level GE} I.bLS,

1y, vl 9.33)  (Wviay [Tum &019)

looo Fmons gL Jf)ound ko be

Sﬁni
G"H'mn n, = todo Ng = 120D
P, = 8o ?2 - foo
[ooD Qo0
o GE‘ = DG'BE'_-’
Now |, p - Mip nze_
! N tnNg
loco (gm + oo [ B0
(eoo f\_!auo
lcoo +1&00

= lboo -~ 0787
2800

-9 = l-0787 = 0273

N ) k-d Iw'rhz.sia H, ' Awume  dhak Hhewe & NO Aigﬁ%imn*c
d\f.tlh@unu uny  The C.OﬂALLrPﬂI?HUh Bb tea l’:terf)ﬁf.
ond o\{a&u Ml Un Qo tn excrse cluij
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Ho a ?] = f)'z
Alteynakive haro(‘hui& R & 1),>F_,L (mggd. tailed test)
The tat  Stabisbe v % = P "fz.
s
= 0.8- 0.bb7
\jG»‘IQ‘I xo.ms(',o'_ozﬂa,z'oj
= 0.2-0.667
c.oq !

Sinee Zz> Iby [ome Hl)  we /uject the null
haf")mu ab 5y. Los- e) thew O o diffpunce in the
:ovaumFHor\ 5{) tea, 52{3@“? and afler bu  (herease tn
2xelse dufﬂ-

Out 96 8000 8/\0.& uakiz n a town 8vo awe ﬁmaﬁi
ouk cg lboo ca«mdua.b_ zmrlotfeu 2o oue ﬁnmaiu Use
%" to  delevmene ;6 an(j digtinction ¢ made n

Yo(ntmant on the basu g& gex . Valuw e& % ak
>7. doed e one olea»\,u of, %\Mdem 4 3.84 (May /g:»::
?{)n'.

The tvien Entw\mah'on can be caiv!n n Q

tabular %mﬂ
EmFlos enent Unem,f|03m21\t Total
Maley L4 8o 5720 1280
Females [20 bgo £00
Tokxl fboo byoo —
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leb W bake Ehe throf’\u'u that no digtindien «
made N aFFol‘ntmenb on e baiu SE gey

Aﬂ’)‘\diﬂg % test

£ = 12% x (boo 1440
L goo0 "
quanaes U dven QO
The table U{) Onfecl‘ed d%‘-‘ﬂ oy ‘av
4 4o 5760 T200
Lo bho 200
o)
Total. lboo 6400 800
L.
e ) LO-E)
6-E
0 E (6-E) S
(480 14440 (bO O [ 1)
|20 lbo (bOD (0.000
5720 5% b0 (0O 0.2718
beo bho [600 0.500
/ 'L\
2 (k . ) = 12.889
\ E P,

; - £)°
% :2_/;_.)2138'87
\ E

Y = (A-D)(c4) =(-D(R-)=)

) L 2 20
s %0.05‘394‘

5 moe than the

he caleubaed  valwe o ®*
bty valw - The harohmu O Mjfcild Hene on The
basu 5% the 3&\&1\ éntrmaﬁon we can Sy tat a
dicHackion @ made & oppontment  en b basa o

gex.
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- An OULIOmMuUDUeL uumTu.-\J Er.vm Uuu L bu.._.,w...a R ey MO

alsout aa?_ a/\DLL!JS and e .!Ukinﬂ tﬂh faAktquax_ model
o{) con wshich it F\QM to  tntaoduce - On the basis D‘B’ﬂﬁu

dokra can it be concluded Ehal- thc model aﬁ?aa_& 5y

nd epend eat of, e age geup (2.5 (3) = T-815)

d
(Pwﬂm utho Relow 20 Q0-319 L0-59 boai:w
'kad  the Con 140 g0 40 o
30 go
Dislikud Hae Can bo 50
May | Juar  asie)
S
Nultl klzﬁol'huu
Aﬂt.
Below 20 20-89 Lo-54 >ko
Liked the cax (40 20 40 20 280
290
Dialiked The con bo 50 30 80
Q00 130 10 o0 500
Table GE Enpcdmd Aﬂuﬁvu&num
8o (D6 X 280 a0
QepX A8 _ 130X2%0 _ . o MoK 28 o o oL
o Y TTBw o oo
220
R0OX220 . 120X 82 _ 5.2 T0X220 _q4 I‘ng—'—"kh 220
|So - 500 S0o Epe
00 180 1o oo 500
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Caleud akion &,
Obaevved E‘x{;pc:ta.d ©-5 (0-E)
‘a!quumtj () Frequenty (E) o
o na @)’ i
80 2.8 C"Q)i 0112
40 245, (o,g)ﬂ 0.0lb
20 51, (=36 2314
bo %3 (-29)" 8.909
50 5.9, (=7:2)" 0.90b
30 3.8 (-6.8)" 0.02
8o 44 (a0)” 2945
Coledatsd @ = TO- (B4 |
sy.L.0.8 W

Tabulated q)° )bﬁ (a-0(2-1) =3 d.{) at

. 85 |
Slnus caleulatd L};’“ s tabwl abrd \pm , we wfjwt

th audt V\aPO%uu

5. Find l‘{) e W amd
N Jbo\tf‘\w and £xhavaaana.

o0t akion be i een thmva{jana

&y Sons JBor tae. {?l\cwinj

‘sl athey
dmtﬂ Exha\m?)w\t to\nw,\, M\.Suly %
EX +A0\VA80U\I’ Ssh aat "]‘L} |
M{so,\lj &h 545 a3k
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i the ‘aenk ausouadien als0 =y
Dokoxmins co e U& (NOV/ZDQ(, -
86?0‘
- H " Namd\d thal: The extrovagan

NLLH V\ l'hu'u .
‘Jfo th Sons and Salhers  anr hot &‘am%cw\l
Altexnodive kdrFOtFm'\A H,! Sfanfﬁicaat

2 = oh Ay (4~ (-0 = (2D (2-1))

2 .
Table valw cg &5 O 384!

’7(,Q - _Lad- %c_)z@.; b+ cid )

@+5) (ctd) (atd)( btd)
y P 1

»_[(salasy) - (54 ( )]

(812 ) (a75) (1068) (171)

X (32A7+5145-+"!u\—12310
VORI

"

Q20 - 84

How w' - R30-2F 2 3.84 1.

at 5/ L.0.$
endents botwern thu bty butis

C There Y dzf
et mA‘bkl'M = ad' bC - - 221330
CO%( tent 0’% ‘ Ny s

=~ -0.b8lY
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b |ooo studertz  alk celh:_a,e_ Jawvel  cwere %Aad acwrdibj

ond thei  ewnomic  conditions. What conclusien

to then T.8
Con ﬂou }dAaw éﬁwm the %ﬂ”ﬂuﬁﬂﬁ daba
T leve
Economic conditions H;a% Low
Rieh Lbo 4o
Poor K0 lbo

(May [ June  a013)

Qelo

—

Uy - The given afbibub aw

ﬁncﬂﬁfmdﬂﬂlﬁ
Altanakive kldt)ot'rmié H! The %(W‘en aldibulis  ae nod
i‘fdefﬂﬂdmﬁ

l:Jut‘I Ha?ﬂﬂ)uu

=005 d.Jb': (2-1904-1 = (2.0 (a<1) =1

Tabte  value o, % O 3-8

wto s (0B
E

The !1?1?.5’&&11 quauumriu one  eal el alid Uéiﬂg

|l oust ot .
th gollowing > Coenespord Rous ol x ColumanTotal
< voactad _ - -
EXF tbuﬂ/wtﬁ Girand Totad
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boo x 700 .,
lwoo 4 &o
Too x Leo
—— T &g{j
{Ooo
Table
—_—
O E
4o b 20
140 |§o
Iy & 8O
'bo 1 &0
".*4'9 - 2).7372
Hewe , % = 31.7272
He at 5y Lo.g.
We tonclude thal
Etoromic conditions  ouse

www.rejinpaul.com

@

{:_:_clox‘Sc:o — 180
falel)
360 X Lo
= 1&ao0
1000
I3
D_E O-E 2
(o-B) ©-8) /E
hO lboo 2.8
= A0 LoD g. 98
—40 ltpo 5714
Lo lboo 13-23
311373
> 3841, So we "rvjzci
e abluibudes T8 oy

not llﬂﬁfifimdm
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T4 ot e tossed ke tmes and b 'ﬁo[["“ﬂ”’j

wwllr  wor obtained

No. EE l"\ﬁﬂdﬁs 0 { o, 3 5

Obsevved *t\ﬂquﬂnﬂ‘u 7 52 54 3 6

Undey  Fhe mum?’h'on Haab  The toths ose  tnbioued, ~4Dtnd

e zx??ctcd JUUL%P_MI% of, gaﬁw‘na 0,1,2,3,4 heads and
tot b 'amd“w s fit (May [Juna  201)

Sl | N
- N ull hmmhm'u. Hy - The (oS Aue Unbiase

Aldgnakive ka@ﬁmu H o The <ol aue blased

®K=0.05 , d'&) -n-l T k4
Toble value , %" = 4.48€

t_ 35 (0-E)

+
Probalslity %E 8&&‘“6 kmd:[:: Vi
Pobability  of) getting tail =927

Then The erimhd Jﬁluc"umcfu oL

PLx) = niy ?m q/““" A0S,
o (o head) = hGo U;)o [};)Jf = 0.0b25
p L head) = 0-25 ?[akmd;) : 0375

1)! 3 had) = 0.2 q;{ I heads) = 0.0625
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@

40 = lbo
Todste
: 0-E)
No - c& heads (%) 0 ?(,(‘.) E = leoxplx) (_ -
E
B (7 0. 0625 lo 49
| 52 0.25 40 36
06
2 5k 0-315 RE
2.0325
A0D
b
“ b ©.0b25 10
Total o lbo |2.78&S
2
Collewbaled N = |2.78S
Hee (2.725 > 9. 48F

So, we njed: Ho and OCU‘{”‘ H

. The (otna O biosed

. The Salu managet a{) a Qa»hae.

Staks A and B tnjoima 460 Samples

o SCU“fb. cSu,Lvo_.j tn

com ?amj cond ucrad

in each cont . The Avuwlls  weow N tHae t)ollouu‘m% talbty -

Tt whether the owerage Sales
s Stakes obF 17 Lowed
Skl A
j\vuage. saley R, . 2,500
S:p Ry . LoO
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86‘01
Gﬂ\\fen n, > oo, ';'\, = Q500 , 8,7 400, =1 V.

Ng=4#00 , T, = 200 , 89 =550

HO : H|'~' HL

Hy o oHy 4 Ha (Use Awo- faled tud )
X =y )
z s (9—(.1"5(‘2.)
\ Sty 82
n, n,
= & -~ Qo000
500 o B o

@2} (5503
400 ',400

-9.58 ¢ €.823

Hew
g.82 > 2.58
<§‘o we /Uj(’.d: HO,
. Haot
: dollownng
dict B, accorded the fpllowng
¢ wvaks %Qd on /
Foup
(nereose W0 wu‘agd; (8’““)
Dee A 5 (0,8,‘, [2,1#,3,q,;o,'0
9,8,6,8; 104 VR, E
D\LL B A Sk CQPQL-B

: Yor'T diek
B ! AUpeLOAt.
Doey b Snow U‘lf’ R D‘E (Nov /Dec 2012)

2o

Giiven h,zte , ng =%
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o, = Btb+R+I+124 L+3+9+b+10 = by

2 2 2 2 X
gz 5460 8% P12+ +3 + 9 FbHl0 =512

£%, > 243+b+ F+l0+ | +218 =0

0 2 2 2 2 2
EX, = 2+8+ 6 +2 4 lo +1%42%+8% = 2g2

E:é"l ~ by o Body
) o

2 ®

& 2 0 2

& = B4 ) = 22 - bd) = 0.2y
n, lo ’

2 < = §

S 2 () = 2®2 _ 9¢ - (0.85
n, %8

1

2 2
S :(&Al + ”2529 - lo(10-24) + & (10.25) _ 1. 525

—

n'+ n9~ 2 L@"‘&'—’Z

H, ¢ ,J,’: r—lL
H tpe>He [one tald  tob (vight) ]

T R

= % -% Sk B
(s?_ffg) s (L)
n AN
S . PR &t9
l- 6103

Hou ©0.89 < 115, 80 w¢ acuft Ho .
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10. Qwo (hdzsygndy\b Samf\u o‘{)sfw q and 1 Jﬁtom a
noamal ,rofulahon had the f)otfowing valu  of e vau akly

Sarq?lz 1 g 18 12 15 1a 4 b 1y IS

Samf\z ) b 19 13 b [t 13 15

Do the otimats of T fo]maﬁon vauane didher
ot 57 Al ? (Ma.j ) June  Qot1 )

S 1‘8 N ‘%‘co\r\tpﬂ
Sslo
- Gtiven n;=9, Ng=7
SQmY\L T SQMF‘L n
%, 0(‘1 Ay %,
18- 3y b a5k
13 [b9 \9 3b|
| 2 (Jy 13 (L9
15 225 b sk
| 2 thh 19 32)
L& (4b 12 b9
L6 5b (5 2 25
1 19b
|5 Q25
Totad 129 1871 {10 1760
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&

X 2% 2 129 > 14.3333

9(; = =1 _—
n, 9
A, = S - MO (57143
n, 7
S Vi >
] - | - I - 18.‘3‘3 _ | ‘33
(%) = 180 4-33)
", 9
= 2.3342
2 2 _ 2 N
S, TEX - (%) = 160 _ (|5.143)
n, 7
:‘_J*.J.Q,E"”-I-

2
3}2 = MS - A (3.3342) =3-75)
g

r L
81 = NS, - l“.msu) - 5.287L
L

®=>0.05 , d{) Y, T n -1 =8
vl = Ny ~I =k
d{ o (/9

Tae value o) F & 3.58
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F- & _ 5237
cg|1 2.15/0
- 1.2963

at 57 L0
Heve F = 1.23963 < 3.58, ¢ amru(vt Ho

. o Y
Heno W2 condude that the dit&mn u ne

Al‘ani Js‘cani:

. Tuso %(\BULPS 0‘{) |00 wa‘h

o NALLOAL

pach wa  takun 450&
15 Y. c&ntﬁatld
5 whale

Tl

b the ust
bes mé ok EE mﬂudal'ad ?m

e othe ﬁ\”"‘?
» b

B dizeast
contracted  the Aisense

vaceng W P
e offierty OB it ™

Lgi?: The voeoe W yiot &k}]&hﬂ

Null \Md‘]mmuivﬁ © He - )
% N E, %
Altzaanakive ij?oi'hms 1y, The  vaceine U dﬁ%

v 5& Sifr\ils‘mnm ‘&= 0.05 (S2Y)
Metid  Notofecid  Total
DTnoeul ated 5 e -
Not Tnoculatd &5 . oo
40 160 200
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Under  tae  wull l«_m;othui,; @

2

w? - N (ad-be)”
(A+b) (ctd) (at0)(btd)

= Q00 [(156xT5) — (gg,“gs)]”

(0D X 100X 40% 1o
= 3185
The ex}atcted value a{)v’f at  sv.  Jdevel JB gian;ﬁ'tmu
A1 degrer f qudom 3fwm by P = 3841

Conclusr oh

%< *ﬁ;os , hena  we afuft B vl \mafafhu'u
ond condude that T vateine W viob ﬂ{){&’fhﬂ

Excercines

. Tn a Aandom AGU'Y\.PL: ® 1000 Fmrh dﬁ.om ci’ﬁj A, hoo
Ax %ound tp bu  consumens 6} wheat - Tn @ Sa.mrvh EE
&0 :z)ﬁmm dty B, hoO  Am .Byund to ke Consumen 6{5
wheat . ooy this  dala -cdi\m a Sianlds‘mnk di )E)humu
betwesn the 4w abta s jouk ar Hu FLQTMHW\ D‘t
wheat consumas 0 concaned? (Am{-z:_h.m*g)

G{) o Studetn W dokun dnmm a im.tjﬂ

Pormlmﬂm.'r'r'\e, nLan 'miaws 6{\} the Studenty  (n Haus

Samf»lr. » bo tm. Can it be seosenaldy  Aegamded  that
i &rfm?\a » Jdtom a Fa[mla.l:fnn zrg
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and ED  to em ) Also {ind the asv. Jiducial Lim's

A
%m the wean. (1z|=5)
3. A /Stm;?h Mmrl.( 0% heights 5‘{) 6,400 Ev@(f;twwu.n
hou a mean ) (tocm and a S & bk em, while
a &r‘nf\z Samrlc o% m@mz 5{) boo  Americams hax a
mean o) (T2em and a 8P & 623cm Do Th data

indicate Hw Amedcans oun | on Mtvﬂﬁgl*ﬂdlu.
than Ef\ax"sc\mn? (é“ﬁ"—n.ngy

L, Two Aandem Sam Qos 8ML Hae t@l\om‘\r\% viuulla
&amrh Sl\/v% Samrl,g wWULAN Sumn EL 8opdnes U{T
denakions f!blbm tae mran
[ 10 13 qo

2 & (4 108~
Tt whethw  dae cSamAFlu come fom e Same
noxmal fo‘ymmq‘on at 6v. L.0.8?2 (Fm: F=1.02)
5. Two t'ndermdzn)c dom\rl,w 0‘& R & 7 itwvas w]otdivdj
hod e »tellouﬁng valu
Birple ' VR Lelie B, 5 4 127

am?u @ o (i to N q g o
T the A bﬁu.u\u_ beliveen tHhe wwans of samplo sfam‘t(‘dmn
(Avs: b= t.2151)
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UNIT- T @

DESIGN OF EXPERIMENTS

I+ The Jf)o(lowina tolte ghows the Lives = houwu D‘E "BOLu.
baands UB eleckaice -QanA lbaand

A lbto [6t0 (b50 lego ["Too TR0 | 800
8 (580 tbyo lbyo  IToo 17150

- 460 [s50 lboo 1620  |blo lbbo IMTho  |820
D |510 1520 1530 1510 |boo [6goO

‘Puﬁorm an o.na,lUsQ o-& vatanae and tuk bthe homoae\ndbj
of the mean Lives of the tou.l buands  of W U\?‘“/Wﬂ”@
86fn!
Null b\tjroﬁnaa Ho @ The Jives 96 e 4 brandas dblamf‘s
do not d!'tﬁu sfani-ticanﬂu\’. Code the daka sz

/Su[ahaeb}\'z lbyo wam the aivm vodues .

Treakment A Taeakment & Tarabmant ¢ Tazakment D

2 2 2 2
-30 Qoo - bo 3b00 -180 33400 -130 (6900
-30 Qoo 0 0 -qo ®roo =120 4400
o tloo 0 0 ~40  [boO o l2loo
1o lbea ko =600 ~R0 400 ~To 4900
Y] 3boo 1o 00
IRl o o) -40  léoo
bAh00 = &
e ; s 400 4o | boo

|bo  25boo0 i - (66  idido i R
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= - - 18c 32400 =% 3

2q0 39100 o 19300 -30 85300 -430 B1500
2 2
2K 25 Ew, &R} X, £X, £, £x,

<S’+zf!|

Sum of all fhe ibems (T)

L}

SX + EKgt EXgFEXg

290+ N10-30 - 480 = -bo

D)

‘.S’th‘. 2

Covveckion ﬁacfo& ce.f)

2 a
2. (69 | j3g.4b
N

2b
&’h.r:s
Tss = Total sAum of Squand
= Sum of Squanss Ké all t  itemy - C-F
= £X 4+ S Xg+ zx;+ ﬁ_“X: - %2
- 2900+ (9300 + 85300+ 51500 — 138 4b
= 19506!. 54
8hr:A

3

Sum 6& &tuau_u bebwean AQM?QU

2 2
ExD” L (2D, (28 , (EXD _ e
n n n gl

2 2 a 2

= @%0) 4+ Q1) (-39 , (-439) _ 38.46
1 5 8 b

.—_anw.aq + Q4 O+ 112:5+ 30&15-5;)._ 138. 46

= J5224-99
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"Shf’ *5

los
Mean d‘%uocru betweasn SamMp

3
o
1)
U]

Sum 56 sq/w betwean &-IMP(IJ

a).;6
h5224-99  _ 501499
3

1

Shf::’a

withtn  &am
gsg = <Sum of Sqpows rﬁu

o

befean
Total Aum of sSquaas - Sum of SqUAE

8amFQu

1)

jqso 6154 — h5224 - 99

= 149836 55
Step .1 15
? MSE = Mean SquoTes within  Samplas
L S g At S0F
d-§
- (La836-55 - L8le- 15
B el e
22
ANOVA TABLE
Mean F—raIu:
Qouree Suen 6 e & Sypans
ceed oM
o sqparss b
\[amakions
- SSC
MSC = =—
Betusean AL = S 3 £ _MsC
. pe gy < ok R
am
= Q.34
N\‘\‘h(n £ e 22 MSE = %SITF
Qavanles (1}‘1&3&- 55
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Toabuwlated value o} F tmr »=3 and Y,=222 ab 57 lovel
of ésian‘\%n‘cnnu b 805 O [ =305 Clenlated value &
£ U £ 22134 . Since F, < F,, . We acce.rt the null
\r\(\j(?orfhui.s H, - The Jives o} the 4 brands 06 iamrs doe
not o\fﬁ)er Sfan{sicanl'fg )

. Ar\o\\ﬁze the Vauane in dhe Lalin Squaie JB Su_lcb
(tr *gs) o paddy  ushere PQ, R, S dencte the diflewnt

methods S cultivakion (Arzu\ /MMJ ao1s)

Slaz PR R123 Qa2

Qiay R123 Ploa sSlas
PiRo Rt1q Slac " RIQ)
R1aa Sl2s Rla| Plaa

Examine whether the diffewent methods 6 adkivation have
8,iwan Sfanl\ﬁt‘camtfg difterent  yields
<§'6_fn‘.

Nutl hdroﬁ\uia Ho: Thee & no Al‘anftl'cant db‘tf)wnu.
between Hae different methods 6& culkivakion

: ' Lbvad: a0 eom
To dfmfbt(j col culabons, we Subtya tw

dhe 84‘\m_n Valwu
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Total

A B 3
Rows @ / coluron ) | 2
! R3 a2 8
| Sz P
L4
Q4 R3 P2 85
)
(9
P & -1 So R
()
3 b3
R2 33 Q! P2
h- 30
Total 8 b b o
ot
~10- =30 N=lb
Totad @ P=5 - Q=6 . R=14 , =108
Treokment Totad @ ¥2
s
Covrecdion  fackt = & - (89 _ sp.25
o b
- CF
Total sum of squaus = 2 29y

N

SST =92 -56.25

25.785
Sum OB 3%uau,s ‘D&kww Aouss

K

Sum ob Squo.u/s elween c elumns

_ 56.25 = 2475
L (8% (4% 0%+ 87) AR '

i}

Rz e L (89_*_67} ba-f |02)—56.25 =2.15
A

Sum o’b 8quaus behiween  Metaods

Rs =1 (59+ EL—%qD-t loz) _Sb.25 =425
s
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Exvror

&"“

1

Souree of
Vowsakien
Bobween Yows
Bekeeen cohimns
Bobween tnethods

Ehﬁr

Jotal

F

Conclusi en

Snee F<4-16, we mcu{ﬂ:

and., we

sam  of)

0.05

\N"‘Lﬂ.'\d

dc‘v.,tmﬂ

&ST - ‘EFF‘RE-RB

ANOV A TABLE

d'{) Sum 6&

Sq‘um.u {.SSJ
3 24.715
3 &.15
3 425
b A
(s 85-15

(3,b) = 4716

www.rejinpaul.com

35.15 - 24415 ~ 275 -4 2= &

Mﬂﬂ.ﬂ .SLtm \J”m“anu
as (Mg Rakio
oh ot T o)
8.25
o-a1 Eo LA
0667
- dy 1™ = 2.12%
o-6b1

oug wull h'j r)ol'ka.ai:,

concdude thak Hwe o no ,»siﬁn(tv‘cc:m'c

df‘g{leu.nu. beliveen thae At’k&mm: mebhoda 6‘5

CU-LHH"Q.HUQ .
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S-ﬁﬁolau_ He tollnm-?na Aauli o) a Lakin Wa:rgﬁmk
Column Row I 2 2 <

r All2) Dlaey  clv) B(to)

a D18 Al B cliy)
3 8(12) c (t1s) o(1a) AL13)
4 clre) &) A1) D(20)

“The lettews A, B,C,D denote  the baeatmets ond e

: "
{fgures  (r brackes denote the  obaewakions (P‘f“‘/ Mauy 0 7

cgﬁfn‘-
- { ‘g dl n
Nt 'f\\lﬂm'f)uu Hy Theae W no g&lan t!c_a.nt ﬁm o

bekwesn iows , beltuesn columns and ‘taeakmenlz -

Code  Hhe data bfj ALLHthncju 15 Js_om exery value ,

e H:lva
A (-3) D (5) ¢ (1) &(-5)
® (9 AL-D B(-4) c 1)

B (-3 ¢ (o) D(4) Al-2)

c (v B (4 Ale) D(5)
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"T-p‘_b‘(, B T ;E 2
d d C4 o Ri /4
G =7 Totad Ri “
%, -3 5 -5 -2 |
- 2.25
Ra 3 - -4 - -2
_0.25
PB -3 ) 4 -2 - °
_ o 5 2
‘R4 4
4-5
CD[umn —4 T - 3
_ 0 -3 z Risg
Total ¢; *
J
e . 3.5
. 2.2 2
Table -0 )
Kows ‘.T:I "fd}
! < 2 T Tetal T
A -3 -l 0 -2 -6 q
8 -3 -4 4 -5 * N
. i 0 | - | 0-25
. 25
D 3 s " 5 (] 12
1465
20" )

Step: |

L

G~and Total T = -4

Sff‘ﬂ_F‘_'}.

. _ T £—+}‘l
Covreckion Jﬁqd!b,!_ (ee) = ~ = = = |
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c_?hz?: 3 .
Sum o} Squoss ol ndividual obsesvakions
1 2 ~
C (o34 (P oM T (-3)%4 (—4)+ (-4) 4D F
a0 4 P4 DT (7 4LD) a4 s
= |58
3{‘4172 &
i akions- ¢F
Tss = Sum of Squors of, individual  Obsew
- Ilsg-| =157
&4’1{?' 5

gsk = Sum o 3quares  6f 20w

2
= 5_@ )_ C.F = 45-1 =35

8sec = &um 5{0 SQuoaes Bb columng
:i‘-(gf_)_cr = 3-5-|=2.5
4
8&?17
SeT = Sum EE Sr:l‘l,u:dm 51) fh\.ﬂﬂtm&’"@
"']".2
= i( ;> —CF = 455 1= IhksS
A
cS"{-p_F-,g
SSE = Rexidual

1

TSS - (asﬁ + SSC + SST)
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= 157 = (35 +2:5+ I44-5)

= |1517-150.5 =565

ANOvYA  TABLE
Souva s, Sum o JDzarwt% Meain il
Vasiakions Squas {)-w.dom Squases
- R =SSR £, = ML
Rowss LR=35 A-eed e > 7 3 B omse
=167 - 1. 081
G)\umng 8s¢ =2.5 4~t=3 Msc =Ss¢ E = :ff
aé “ Msc
-0-81 = 1-24
- SST
Treatments SST=144°5 4-1=3 Pase a5 Fr = :—%_
= 4.8-117 o
. E= D(4-2 MSE= SSE
Residual gEats Gl 5t R
=6 =1.08
5Y. Doxsred

Tobulaled  valuwe of, F 4 £3.6) d.4 at
o} scav\;(«‘umu u e Ry = AT
we acu.fk the null lr‘.v:”n:»ff/\.l.“iA Ko -
-bor (6,3) d.4 at 57 Lo

FR < Fou ¢

Tobuwlotrd Vvalue o F

Gﬁ gfa,,\;»{siwa (53 8-94.

Sinee  F. < Ry uie acwf«'
"o Sl‘ar\?é"c"‘h A‘W“
Hare @ nO .sfjn‘r%‘cmt

betuueen  cofumns and also
F‘— > cMB we ‘TﬁQCJ[

oh‘ﬁsouuxu_ belidern Aows: Sinee

H,. Thak G dae 4o & S\‘ar\ft(cou\b

Hae  nuall kjroﬁ‘k\u'w
df%e*xnu be lween Areakraen
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\
) cﬂmj put  ANOVA (WlUA'us ab variant) 150'“ Hal

JSD”OUJW‘\% . . . .

' 44 38 471 3b
INeakers 2 4b 40 52 43
3 34 36 44 3z
b 43 38 46 33
S 38 42 41 31

fAF’Aﬂ ,““"!A'j Qo)
xgsrnf

—

Null HJFovl'hu‘u. Ho
N A L
(i) The mean Fftcducﬂ'irﬁy L Sam {Sﬂ %0

dit{)mﬂh machines

h

meon F,‘Lodu e V&j

M EcLQHValu
Aubhradhn A0 e.bw
Code the dafa b% w %

CThe coded Aok W

Machine thﬂx Total

I ok ks ) . . .

5
- - _

I . : . )

2 b ) 12 3
_”+

3 -b 4 —8
4 3 -2 b -7 0
o -2 - q -1 Q
Tokal 5 L 28 -1 T= a0
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&’21;‘. |

Gvand Total  (T)=

&zf:z_

Coxrection ﬁadb)\ (C-F) = T _ 400 _ g0

— —_

N Q0
CS’rh.f ' 8

Lum
&SC = Sum % &W belinesn columns

(mnachwnes )

11

2 2 a a2
5 (=9 4B L (=D _cF

5 5} ) 5
= 338:°%®
d‘g = )" - k- :4-—!:3
e = Sum 5& ch.kou-u belinean 40ws

Ceworkaws)

2 2 i ) N
:'£+(—2—‘2+(,-——'tk)+_().¢,3_,_ C.F
& 4 4 sk

S"WT: 5
“TSS

Al

Total Sum dbchxaw

Sum (_% Sopass dbzﬁ\ch value -
Covreckisn -%AC,COY

8]

= 5Tk
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81"2{7\_ (N @
SSE - RJAQ&UJ\.Q
= F8s =~ ( 85C + SSR)

> 5%k —8R:& =165 >

&S’hr):"f

Degoas. of cpude

yy = (k-1 (a-1) = 8x¢=12

Aufd U\&-o

ANovA TRELE

Sourcus 6& Sum 6t C’ng\w 3\ SMLM —
UAILA
Vouraki n Sqponws ;Budm 9,
Betwesn . B Y
ol Ss¢ - 3388 K-lzh-1=3 Msc 57 e
(C u“:\l:% WA) =112.933 -[8-38
macihing
Between R fesR
iobia QSR = 11,5 A-l =4 35 fens
(worlany) =40-37s =(.57Y
R‘A‘&M SSE =137 Kar) (421) MSE = SSE
| ( =12 —a?
-6 142
t?') tor v' =.3 5 vl =12. F;’,,y! = 349 = CT ak 5 v
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) i L
', Mean Fm&u.nh vt y U not the dame ‘%9&

%)wv d;%ul“t E})& 5% ma th tnes

- g0k = F= & &Y
(B For ¥, =4k, Ty=ty F4,(7_ 1

i tHhan
The COMYutecl value Fcrb.st [N 8»\3.4,&\

Ha table value  Fq = 3-26

© The  worfuus didy e w Ao Mean Fmducmu;kj

N «  “dour tro teall
6- A St &E data dﬂ‘(dwr\% ﬁou : Abou p

f&fﬂ-d 8&UW AB,COD g tkl\ﬂ_d oN &0 chida BN (a(v'm
allilea
betow - AW Hhe \erzn’aﬁ chids OM beatad

N tbl( ‘H Mmlﬂa

(~ ’,“ lQ“FQCtg Qx?lfk {Sﬂ_d t % \ ) : |
s} 3 a mad:mznt v %Avm

f\d Mth <%LLA.U" \ | tO 5 hd"

babtj chclo sz‘
e daka . W2 aln
ﬁ«“o\hq:“wﬂk %@n% rakenials wmfemd o'g hpfnmi
on !
% Shi Totall T
A 55 4.9 42 &l 5 219
55
& b\ na 3o g4 63 3
-
c A5 Al g1 aqs 42 40
119
169 gs  (Sh
D lbq 13T
G = 1695
Giyand  Total

[ Al Ivaw Qo0
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@Efn:
Null hd?orbuh Ho
(Hh Thae G no Sfﬁn‘l.t)t‘mnt i
( colummns)
() Thee U N0 siﬂvﬁlﬁi‘mnt di fperence

(Aows )

xathn

ode o dstn by A

'-[‘T'Q_ﬂ\.i'm.ﬂﬂﬁ
@A—w‘ﬂhﬁ | ) =z “4 5
. 5 N —g -24 2
B n b2 -20 21 >
e -8 4" 3| 45 42
o na 8T 19 35 104
Totald 1 a5 122 90 16|
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betivesn blocks
gsc = Sum o &quares  DE
( columne)
- - * 2 2
-B“'“L&*&*f‘t»rﬂi,cp
f 4 4 2 &
= |6t2- 50
C’{) = ))( - 4
(.So("?_(7‘.}+
SSR = Sum o‘&) 84 mares beliveen vau'eties (Rows)
2
= N 2 2
s 5 5 5
- &b a3y -45
d% = }’z > 2
aghf:.g
Tss pd To'h\l Sum o’% cgquw
> Sum cb Sjuw 56 all tha (Feru- &F
T 239193 . 75
(S’h?: b

8sg = Renidual Sum 6{) S‘V.LMJA

-

= T88 - (sgc + SSR)

= A94L4 5. 2.
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&9

ANovA THBLE

Soura % Surn & EDegu.u q KNGAR o il
g uares
Vausalt ons Sqpauns ’6"““ e 9

Botwieen s Msc - £5€ £ -MsE
&SC = bl13:5 Cl=h d4 =
5 s
&OTkA >403-31s =2.05
(colurmns)
Retwesn fasg - SSE
&SR =2 6234495 R-1=3 BTy Fe = MSR
Vs ebies MSE
= 2623495
CRDN’S) 3 =(0-55
S 8Ty 4.9t
§ KE-q9453 (O MSE = 11452
Restdual S5 1z =
= €28-T1s

Tabwlatd  value 'Sf) £ {)“ C412) d.ﬁ ak 5 7

Laved 0‘% 3“8“;%(‘U\'\CL W 5:91. Sinc Fe € ot
ta null b\d‘?\’)mud Ho . That G fthoe U

, We

accQ@t (
ot &t ] o blotks .
no A\ﬁ*\xﬁicu\k d!«wu\u bebinetn e &
Taodalid  valw & € fF () d-4 o
g-Ty W Fe> Crab we Mje

&\'%4\? QUJ\U‘ ) | S
aull  hy ?oﬁw’u H, . Thax O thao U A sign t
differnce beloun At
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Ewereises
1. The ‘Eullou.ﬁncj dota )Ll_rmmt Hie number 6‘{) wuba 5&
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2. (gdﬂ 1O +8+2: 12 /QX-HOH'{‘Z_: 12 i R+9+52,:7 bg
) Glauss elimiration medred () Glawss Jordan matind
3. Ssfee %/ Glauws - Stidel  method . @x+ytbz = 4, 8X+3yt2=K

X+5Y+z:=7
4. Fivd  the wveue fb e ™mdux /R O ln\ b('j

3 2 S5
Glauss  Jordan method | =g 10

5. Using fpowsr mefbod, qend T bﬁwang. vadugs
ond  He cowreﬂdinﬁ u‘a,cn vector «r{) Hu  mabx
A o = 0
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N

Unit ~ 13
I
NTERPoLATION, Numericay D IFFERENTIATION

AND  Nomericar Tareeration.

- Evaluat P E T
jj ?h—di— ux\v\j lﬂaf;n_zoio\al rade wmth h= k= 0. 25
! ) 'X'f“:j
Solution:-
3“ ' |- as \. 5
e L3 R T
[ 05 O hihh 04 03636 0:3333 O 40619
U250y 04 0-3686  .3333 030769 038y
.5 0k 0 363b 0 3333 0.30769 0'3857 0 -32688
\.75 0-3b3b 0:3333 030769 0.3857 026667 03047
R 0-3333 030769 0.3857) O-2bbb7 0:d5 048783

We ftnt form e dabla Jor £0n8) =L with h= k=0.35

5 91417
w
,,“fo U dx = P [(xo—f Ay) 4+ 2 (At x@]

Ap‘p\asrg Ahd yule to 2ach 1ow, We get

1= 9’?—‘5/ [(0'5¥0~3333>+ A (0-Hhhh+0-4+ 0. 3&36220-40619
L 9'—;-5— [( 0 #444+0-30769)+ A (04 + 0.3636 +0-3&3§):o- 24826
Bis 9'13_%[(0-4 + 0 2857)) 43 [ 0.3436 + 0-3333 + 0-307%)= 0- 23

1
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:1‘3 . 235 [(o~a&3&+o'.§um)—f 3 (0-3333+O-30769+0'1&S7§): o- 3/047.
2

%ig [LO- 3333+ 0:25) 4 3 (030744 +o-2857l+0-2666’?]: 0-28793

:[’1'
Now O?P\aina }Tdfﬂloida,‘ rule Io,ll/ 14/13/3# ngef
f 2 dy

f o

)

= '5_"[(—:'\0’*:[4) + 4 (51412413)]

0:d5 [(o-#oua +0:a8793) + 4 (0 36824102268
& +o-3104'lﬂ

® The table 3ivu the dutances in naudical mll of) the viasble
honzen .]cm tie 3iw> huﬂhb; ln:fwt above Tk:.mﬂg/Swrcha-
X © o (50 Qop d50 300 350  4oo

Vo lo.b3 1302 I5.04 [b.81 1842 1[990 .27

Find the Valuuo{)a when %= R18ft and “4toft-

Soluion - o
The diftouna toble 4 ’]C"md as followes:
2 3 4 s
X Y Ay AY. &Y. Ay Aby Ab\/
loo 10:b3
o5 mes, T ~0:39
goo 150y 27 o 7
o0 C —0. =0:0
)77 CF Gk et
as50 b-8) I b) -~ 0-lb - 005 o0& .
300 18-5a B TS 003 . 00K
3s 1990 oy 002 Y
4oo Q.a7 37
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® \ . @2
To $ind a=218Ft , We use N zwtonk —foma:nd anbfd?o.hm )

W g g M g DD A3y
%hw: ‘jo e \L A:jo * jo % jo

o al
um—\)(u-n)(u~3) A"jo“’ L
+)
Whow u= DE=t0  3g.
50
Yoa)= 1063 + 222 (2 (2:38) (36°Y (_5.3a) +
' 2
; ! 6,)(1.;(,-2)(2-36-3}
(2-36)(2-3b~1) (2:3b-2D oo (M__’____+
& Ak to-07)
~ 15-b9 48
i abon
)y Backuweed !
To find x= Aioft, We we N2t nm?ff?oxm\a.

v (¥41) (v42) V335+

\?(V+|) 2. +
Vv & 7y
=5 N il B
Joom Yot 7T VAT T T gy,
- 4 -
v (w41 (V+2) (v4+3) ¢ 36.,.--
RTINS L

Al
Hew V= ',_k_:_ﬁ—"—— = w = Qs
h 50
(0.2) (024D (_o. 1)+
i) Skt

3 (= .27+ (0‘,17 (137 + .

(o2 (0.241)(0:242) (p.02 +-
A A

b
to.2) (° 241D

s &
= .58 2 A

Co.242) (02 +3>(—o.o;>_
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@ Guventhek X1 1ol e |.a ).4 .5 1-6

10-03)
N 7-989 8403 g.7g) 9-129 45 9.750

=15
find f\_‘i omd (7" 2k =N and %=1
A

Sotu'-
omm diffoune table B formed as follows

Yy Ay By sy Sy sy

! 7-949
O Wk
11 gho3 —0-03b
0378 o 00b
112 g.78) 53 poos
0348 0004 P
1.3 9129 EBik — -
0323 0003 s ves
)J" Q'#Sl — 0.02\3 0.002
9 0299 B
|-5 750 =
0.2y 208
l.b 003/

3 ‘. N b .
Ll)g\fjnat\l:w%-om rjompw-d Ji ff-ounes ~fo'mmlq ﬂfo'r dlﬁmnha.how,
Wobutn) 3, [hd-jgu’+220-b) 4
: ,EAU v () y 4 (P )ty (MRS Wy

24 -
=0
1-1=1.0
- =
Here w —
3-b-2

. [O tm;*(»—-) ("0036)4‘( )(o oob) +
o (4 184»9.2 6> (_-—o oon)-} .
= 3.9483 .
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2 &

To-!—qna A= 5

w)‘h'\’ B“d@’ﬂ"d d»-ffwnm {'OAmx.Ja —Fm dliffmm%fah'm}

U&ing
Py 4 7 +,L-Vgn+----j
%—: T‘T vjnrf_‘;v%n«klgv g, %2
1 (o
e 028"\“ (- 00|8)+.1——l0005)* (0.-002)
. +—L— (- 003) —3—-1—-(0 ooz)j
- 975/
Yy
O\, “L'[V13+V34-—-Vj4 j
e =1 1167
[ 0-0/8 + 0 005‘+T”;(o-ooz.)4 ] [
i (o- 13
:}-ow 7\:\-)/
bu?_18u+ B
i T Altj 4 (u- Asl + ( = ) N
= =3 J
Ar ’j
‘D“'g‘f‘() ("0'002
.00b)+
= t\‘): ~0:03b + (1_1)(0 oob) ( = >
-~ ~8-5833.
i ’ 'y, rule omd
@ EVa.hth J H.xz— U rTno.fq_zmclq\ﬁJlL S;mrm /3
ok Wit 1B
g\n\f}mv\b 3)8 e omd Com];mm - o
acdual Value .
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| ﬂh h: ) -
;l)i&&,.mirmqu (o,b) inte b arV»n'Q FcudE ea. a-ﬁ

The Value u"E -F['H'): 1 ane é:ﬂ-bu.lﬂﬁ& bﬂ_lﬂtﬂ
[+ 2%+
*x o 1 2 38 4 5 b
y=fO | o5 o2 o1 0058 Oa¥s 0027

b sz T?I&Pumcq‘a.[ Ry

d
f 1+Hx"-: :j J:[fffj,)’!'al:‘j,+31+53'+§j#+55j]
0
- L [{Hnﬁnﬂ) + a(o5+0-240:') 1—0-0588‘1'0-05959
2

- |- 4108
o) Bj Sthst A rule -

Y PR R LERESEEICAEA)

) [4m ™
_ —L'J:LHD'DR"” 4 (0-5+ 01+ 0:0385)4 2 (0-2+4 0-0588)]
=3

— }.36b2.
Wi B‘j SII‘T}F&UM 3)8 Rucle,

qu = & [y, 41 3044945 1 9) 2, |

_ 3 E (4o oam)+ 3 (05 +0:2 400588 00385 +
c.iltD'OJ

= l 357)
Er >W-I£.~tm-!o > |-405b.
+m*
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5. Us'ma Lajwj.k Dedmpetakion formula | find ylio) aivmm
Y= 12, yle)=13,y (q):lq,a(n):lb.
Siliksgis
Ba lajrowlaei Inpefation formula, Wehave -

(H-2p) (2= A2) (X~2A2D Yt
!

(A=%0) (A=A A=%D

+

Y=4tn=
(Ao =21) U= 2) (%e-2) ERLNCIELPOICRR Py

(%=%p) (=) (%~3) A+ (%-2A0) A~ (A ~X2)

‘ 3
(19.‘“1))(1;““‘) (’2"15) (ﬂa‘zb)(ﬂs-"‘,)(ﬂa-ﬂa_)

H*»_ ')\o-;B/ ')h:L,')(,_'—‘— q/ ”3:”/

Ejo = 12, \j': 3, .ljn.: lL’/ng“"

-—

(a-8) (A=D1 oy ('is') (x-Q) (A~11) Gk
(5-6) (5-a) (5-n) (6-5) (6= (6-11)

Cx-s)(»b)(x—lgw),} (a~8) (x~6) (x=9)

(9-5) Ca-b)Ca-11D (1:,5)(”-6)(”-‘3)

To find  yuo @) puk *>1o

(mmt—ﬁ b ¥ (5)C1)(-V

Y= (13> +
i (-1) (~4) (=D () (-3)t-5)

(5) (w1 Iy 4 (5)(#)C1) (W
(4 t3) (-2 (L)(5) (D

flay = Lh-bbbh.
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©. US""g Nawtors divtdad Qifpsmence foamula find f(x) omdl

-{3(6\ frvmm «followma ek

% | 9 7 g
foo 5 5 4
Sefu' -

The ddvgded Oh‘ffvuncz. table &

XfeY At A £34 )
) )
bl _
5 5 3] c 0-4 o =%
f_'__g.-_;o Bt : —M:—’-—.
7 5 7T~2 -0 -—\/ 8“) “f
-5 _ _ 2 /b
¢ A 4/17 == get

B'.a Nawtod  divided differunce intopolabon formula, we ha v
fond= 00+ (A=20) (20 + (A=%0) (A=) (45,7, 22)+

(7\—"\0)(’1"7‘)) (%~%2) .F ("‘o,"‘a,"'zl’le,)i‘ -~ s==

= 14 -0k 4 (=0 (2-2) (T4 (x=) (%-2 (x-7) 71-/-
e ;"?'_ [3*2’- 58x* +321% ~1iufj
-f(&) = _}r 3,(&)3'~5816)2+31;(6)~n£l
2

- b.238/
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©- 7
@- B\a di\/\’&irg e Yomge. into U.naq/u.nﬁ Iomdl/ Evaluats }{fn?n(d’x

bU Trapezol
withh 1.@3me -
Sol'~
Rmﬂuﬁ— =T Hene h= —‘?g :

We tobulale MVM% a ok diffowdt w g
BTYI\o 4“710 5“7!0 "Wln w}lo g‘%o q"]to Ll

78 0-3090 O

* o T\]!o 9:“7‘0 .
: 0-80% V-
s 0asy to 025l

Yy=6lm o0 0:30% 0-5878 0-897

\dal rule
X )
35 %d Trapeze
L ' : 951 1
- L lo+9) +a(0-3090+ © 5878 + 08090+ 09
o 2 |.o + 09511+ 0§090 + 05878 +o_30‘7§

= |-9843.
W %3 gim))sor\)b \]:,’nu.h, 7
va b | gt TSI L R TS AT AEAENY
- " B

.309
= [ﬁ]t") l:(ow) 4 4 (o-3090+ 08090+ |40 .8p7010:3090)
o + 2 ( 0:5878+ 0950 409511 40-5878)

— d-000!-
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\l'"?- £ :
® - Evaluak J Il('ﬂ'“("“fl) .dmd.g wnrg /S rop Aond rude with
o o H‘ﬁj
h= K= 1){1+
Sefow. = pRuy

0 O o ©
\"h_f O 0-058 8 o108
\

[2 0 0. llog 01979

BH S':rn?fﬂnl. Q.\-'h,

\ \ . aye)) + & [ ototo-llost
T {%}[%} EUHM e [ o 1108)

+ 1 {o~0588)j

A
- GHH) (20257

= 0.0l4)

downloaded from www.rejinpaul.com


http://www.LearnEngineering.in

www.rejinpaul.com

L ; ‘ =5
1 Rindfu «f*"fsk/ Setond owd Anfxd deuvative e%-f[v\) ok 1

1_} n \-5 9 2.5 3 3.5 A

A 3315 ~.000 13:b35 ipooo 38875 359200

Solu .~ | |
- We have to find the Jetivative ak th point %=15 whi ch
o

B “l\,(. S&a}\hna PO\r\k' O% Hu., aw:_n da&a
TN use MMM {—owand v\infcffahun *f‘mmulq

123 3375
3:625
2 <7 000 3: 000
‘)'595 o750
2'5 \6'625 3.750 0
\0:375 0-750
3 mf,-mo 4.500 .
35 e 0750
| el 5.25v
oo 25
H 59000

Ilvlﬂ- “ = 7 5 l g E E A j b - 7 ;)‘ -5
: = b . % =0
4] I 4 i* 3'3 b/ P e 3/ j o]

(?B foos 2 Loy -4 oy Loy

A=
|
FUs) =l aeas- Lia)s J_(o-vsﬂ 2 475 -
0.5 a 3

2
] 1 [ sy - A3 +" A2 awes
\X}'): R OE  Sa fy]
| : _)_——— 3- 7]
.F(ls) L05) [ ~0.75
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d33 : )
[—:} :“f‘ (’10)"—::3'J:A3j0*%..6]04~--J

ax®
A= %o L ) L
o 3 0.75) = °-
("5) - -l
{ Lo-5)3 ]
\ s torwnula om
@ Find e plynovdel fo0 by wiing mjrwnju;ijo :
S 0 )
henee »fino\ {(20 {»m o

-&1 () 2 2

Sotu' .~

: have
Ry Mﬂz:s 'lnb-rfoiabm ]co;uwlq, we.
a j A—~o) ("\’7‘1)(“'“9 (\j‘) +

43)

. (
£ W‘/wg (at e
gz 00 .

~%a) o~
_1\)(7\0 7\,) .
o (x-"0) (x-2%0 (% N2) (35)

(x_xo)(x»xo(w"@ (45) & -'x)('xfﬂmma“ﬂz)
() (A *s) (ng~e
(#y=%o) {27
~ 117 -
22,9 :3/32:\2/\33—“)
Wene Ro=0, %= Ay z2,2355, 907 7/ !
o=Yy M1 — /7
P =2 50a:-a) (85 .2 (@
DR e ——
3 Le-te (O )
”%(&t —1\0
\j 3la-1(3-2) (1) -
o (3-) (3-8 ()t —
— bo
—b)
{@ = 35 .
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\‘Ee{louﬁncd oaka ba Newkon's Aivided c:lf%ermu.
Jﬁ)l.muﬂ.a. Also -ﬁ(nd JDEI}

n. ind 46[90 o QA Fﬁ[ammfaﬁ T to,x e

{'Mmj [ June Qoth)
Saln!

X ‘{)(x) x#.dbin') 4};%[@ 4;3%{9() $JDI9:)

4 1L 5
331245 = 404
(=17 -(-x) ~za+nmﬂ&
g = 10-94 _ _yy
5-33 _--38 2+l
o=(-12 134+ 1% -
2 +28 ..__-5“?
0 5 o) ss-o ),
-2 -2 5+l
-0
hh2-2 _ gg
2, 9 5
335 —19
: =hyl
5-2
5 1335

~-Aeo x4 (3,2 M)+
'%{'x) = ‘bha}-f (% -o) v{][o{,,fx,) b (x-%e) (% {
(o = %o) (ac..'x,)('x—x;.,) ,f){xorz,"xa_,xj),,_

i‘x erJﬂ'
(= x0) (3~ %) (X=23) (% =%s) »{){%,"‘4 2%, %)
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= - =)
Hew Ao = —4 ':(;-:—r, H, =0 rx%43r9(+

. 1){'” _ pans - (x4a) (mhon) 4 (XD XA can+

o Hy ) (AHAX)
(%-2) (2D

(g ) (24) (20O (~1h) -+

= 1245 — A0 X — bl +@4) (o™ 5XHU) - Ihx (o +5xcty)

+ 3x( 9(3

2+ 5x > — ot AN -8 )
3 .
= = H.rxs—f e?l-i'iﬁ-ih 1ox+5 + 3% ('x. +3% —bx-8)

4 2
= =14 Xt QuA +1ox+ 5 3T Ax - 18— 24N

= 3ot _ Swg+ Exi_ I t5

3(!)1'-— 5(1)3+ (D - 1ylt) +5

1]

{)El")

3_54+b-14+5 =-5

;6[‘) = =-5

|12, Use J.mavunae'.a
G%l‘n,d e valwe C?Ex uwhen ‘a.:o_s cﬁﬁm e

| ko
Cnveme mizufciahm Jﬁ:ﬂnuﬂm

tgu(m_ﬁn% oako
pid O i 0. b 0.8
(d 0-3683 0. 3332 0.2987
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Sén
x = (§-90 -9 L (Y-9e) (9-92)
Yo-30 (4-92) (4,-90) (Y,-Y2)
(4-90) (Y=Y
(Y- 4) (Ya~Y)

g

- (0.3-0:3332) (0-3- 0-29871)
—— (o) +

[ 0-3b83-0-3332) ( 0:3683—0-29 21)

.3- 0.2987)
(0.3—-0-3683) (03 -

(0.3332-0.3683)(0.3332-0 29%71)

(0.3— 0-368 3) (0.3- 0.3332)
(0-8)

(0. 2987 - 0-3683)( p-29 87~ 0-3332)
®= 0.794

132. FRem The 6olloumn3 takle
96 Abudents  who

Max ks 20-40 LoO-50 50-b0
2
No. &f 3 42 5 35 ;
Students

Seta
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2y By Ay

Bolow 40 3
42
Below S0 72 q
51 ~-&5
35 12
Below To 156 -
3]
Below & 190
u - ’X—O(o ] 1-!5‘50 o 05
h (o
U(gs) = Y, +tuny, + ulu-t) 190 £ u(u-;)(u—z? 5380*
21

31 + (0.5) (42) -+ (0-5)(—0.5? (ar+ (0.5)(—0.5)(_-1;5) : i
6

-

0:5)(-0-5) (-1.5) (~2-5
g e (31>

2y

= AS.8p = 419

No. 6’% students  who oOblained mads below 45 = 49

No. 6 Students wiho obtained  wmady below Ko -3

. No, a’% Studens  who oObtained manks
= 49-31= 18
beltween Lo R 45
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WWW.rej inpalll +COIM

Unit-\l‘ | "
inaYy g even
ical Sokut(ons oydinQ
Nume%tt w
Ecr(t =B
| it S “\-j-‘)l,'+\’
Ehod, K yeo-2) &4 _H‘li._
ed Euley's me ’ N K moﬂ
| Using  modig P S
L AV ,
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n - me { wen
2 3 toy ﬁ\od , wm (@79 ) \

v "‘i Milne’s PxedictoY Coyyee 45 d yia-4) 9

. St L (- 00q7 tj“‘" .3)=t .0l¢

- t4-2) =
ettt bOOST, AREE e eyt AT

Sxy'py2=0 § Y=,
Sotn:

ta (8
Milne's  pradictor - covveets! L sl
t
! |
‘ = +Q‘Hn)
Yoo p = Yozt —‘t} G, = Yaa

R

L-‘-cp = % B
| sl Ryl s wh %3243
o~ '
Greven 5"“‘!“"5 -2=0 ) i q_|oouqq—1009‘1
- 2-y° =
Sy.q * q?,: \-OlYy 3
\.j': _?;’j/
5%
1
"j| ')_“-11 % (1-0049) _ o.0u93
S et O i
| Sty 5 (41)
3 al
' L o €1:0097) _ c.oub™
o W =
% 5%, 5 (4-2)

. .|3) " L‘S').A
yre M, o 5
5%,

Sub ot these yoatues

to-) rj_(o-oﬁqs)"
Qg2 .51—3-’* L

A CD: =
3 o-oubTt 9 Co-04 52

.oi8aT.
s BMG e AT (089 .08
= TR 5C-t)
covyectoy Loy muls,

using Milne's ']
hoCy uy,+de ]
quczt‘il*- 3 *L‘s

'

+ 0-0437
qu’f C Co- 045-14- q(O 0'-}5?-) j
- 1.00 *"’

LL' e = L. O\%_"f
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Fi =1 sin

3 find ycog) given that q‘zq-'x" yeo-b)= 1- 7373 by u 9. :

X othod 0% ayth ovder. TToke h=0-1. (AU MIT 20 2]
R%qe__kutm m 40

Sotn'

_— qQ
R, e
Guven Y = ‘km"”: : h=o-!.

(Ob)ij =043ﬂ1q.
To & yto ™)

% ‘."13_fq
K = g%, Yo)= T Q) co:) T

0.\%“17‘1)
. a1t ——a )
b 255 ): ol & (o-b+—"°9|_ , V13 %
Koz hi (w3 %5

f
1
<
d——
~
D
+
=
L
o
+
~
»
~
|
o
A=
r~
(o]
o
wn
i |
R
-
D
A
N\

4 € \ 31535)
=3 R | ' N
co-1) j
1) \i"%%% -
0[3859
b |
+ o13%
2 Kgt ‘3 a8k )
T —LL'EK;VL‘%‘* 3 - 68
119 2 (o3
A-[ o3
2.
0. \3837 g4 03837 = {816
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Agqain  GpPpPlY Runge — kutta Method,

=0T,y =087b
K=h§*Y) = (p-1) (077, @& 187h)

- Co-n [ 1'87Tk — (o-1*] = 0-1386

138k :
o gyb+ 0:138 j
K, = 1(\% (1,4——""-'?-_-, UJ.J'_%):(U-”%[Q'T"P = 5
us ,
— (o (075, 1-9543 ]
_ (o) T rauws3- o715
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Regl\o[i}ll]’]lll}'

Question Paper Code : 77194

B.E./B.Tech. DEGREE EXAMINATION, APRIL/MAY 2015.
Fourth Semester
Mechanical Engineering
MA 6452 — STATISTICS AND NUMERICAL METHODS
(Common to Automobile Engineering, Mechatronics Engineering)
(Regulation 2013)
Time : Three hours Maximum : 100 marks
Use of statistical tables is permitted.
Answer ALL questions.

PART A — (10 x 2 = 20 marks)

1.  What are the expected frequencies of 2 x 2 contingency table ?
¢

d

o

‘Write down the formula of test statistic t to test the significance of difference
between the means of large samples.

3. What do you understand by design of an experiment?
4. What are the basic principles of the design of experiments?

5.  Perform four iterations of the Newton-Raphson method to find the smallest
positive root of the equation f(x)=x*-5x+1=0.

6.  Solve the equations 10x-y+2z=4; x+10y-2=3; 2x+3y+20z=7 using the
Gauss elimination method.

-1

Given f(2)=5, f(2.5)=5.5 find the linear interpolating polynomial using
Lagrange interpolation.

8.  Construct the divided difference table for the data.
S, & 0.5 1.5 3.0 5.0 6.5 8.0

FX): 1625 5875 31 131 282125 521
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9. Given y'= Y~ ¥ with initial condition y=1 at x=0 find y for x=0.1 by
xX+y

Euler’s method.

10. Given the initial value problem u’'=-2tu?, u(0)=1 estimate u(0.4) using
modified Euler-Cauchy method.

PART B — (5 x 16 = 80 marks)

11. (a) (@) Fit a binomial distribution for the following data and also test the
goodness of fit. (8)
X 0|1 2(3|4]|5]|6] Total

FX):|5|18|28|12|7|6 (4| 80

(i) The mean value of a random sample of 60 items was found to be
145, with a standard deviation of 40. Find the 95% confidence limits
for the population mean. What size of the sample is required to
estimate the population mean within 5 of its actual value with 95%
or more confidence, using the sample mean? (8)

Or

() () Test made on the breaking strength of 10 pieces of a metal gave the
following results 578, 572, 570, 568, 572, 570, 570, 572, 596 and
584 kg. Test if the mean breaking strength of the wire can be
assumed as 577 kg. (8)

(i) A group of 10 rats fed on diet A and another group of 8 rats fed on
diet B recorded the following increase in weight :

DietA:|5|6(8|1[12(4(3|9|6| 10
DietB:|2|3|6(8|10|1(2|8

Show that the estimates of the population variance from the
samples are not significantly different. (8

12. (a) The following table shows the lives in hours of four brands of electric
lamps brand.
A 1610 1610 1650 1680 1700 1720 1800

B 1580 1640 1640 1700 1750
C 1460 1550 1600 1620 1640 1660 1740 1820
D 1510 1520 1530 1570 1600 1680
Perform an analysis of variance and test the homogeneity of the mea=

lives of the four brands of lamps. (18
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(b) Analyze the variance in the following Latin square of yields of paddy
where A, B, C, D denote the different methods of cultivation.
D122 Al21 C123 B122
B124 C123 A122 D125
A120 B119 D120 C121
C122 D123 Bi21 A122

Examine whether the different methods of cultivation have given
significantly different yields. (16)

13. (a) (1) Find the inverse of the coefficient matrix of the system

T O (o 1
4 3 -1||y|=| 6| by the Gauss Joardan method, also solve the

3 5 3)\z) \4

system. (10)

(i) Find the smallest eigenvalue in magnitude of the matrix
2 -1 0

A=|-1 2 -1| using four iterations of the inverse “power
0 -1 2

method. (6)

Or
(b) Solve the equations 5x+2y+2=12; x+4y+22=15; x+2y+52=20 by

(i) Jacobi's method and
(i1) Gauss Seidel method. (16)

22
14. (a) () Evaluate I I%:ix by Simpson’s rule and Trapezoidal rule with
Yy
11

h=0.5 and £=0.25. (8)
(ii) The table gives the distances in nautical miles of the visible horizon
for the given heights in feet above the earth’s surface. (8)

X: 100 150 200 250 300 350 400
Y: 10.63 13.03 15.04 16.81 18.42 19.90 21.27

Find the values of y when x = 218 ft and 410 ft.

Or

3 77194
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¢ dx

(b) () Evaluate J Tt by using trapezoidal rule and Simpson’s 1/3 rule
° +X

and compare with its exact solution. (8)

(1) Given that: (8)

X: 1 1.1 1.2 1.3 1.4 1.5 1.6
Y: 7989 8.403 8.781-9.129 9.451 9.750 10.031

find gy and y* at x=1.1 and x=1.6.
dx

15. (@) (1) The deflection of a beam 1is governed by the equations
y""+81y=¢(x) where ¢(x) is given by the table :
X: 1/3 2/3 1
#lx): 81 162 243

And the boundary conditions y(0)=3y(0)=3"(1)=y"(1)=0. Evaluate
the deflection at the pivotal points of the beam using three
subintervals. (10)
(i1) Apply Taylor's method to obtain approximate value of y at x = 0.2
for the differential equation 3y =2y+3e*, ¥(0)=0. Compare the
numerical solution with its exact solution. (6)

Or

(b) Using RK fourth order method to find y at x = 0.1, 0.2, 0.3 given that
¥ =xy+y*, »0)=1. Continue the solution at x=4 using Milne's P-C
method. (16)
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Reg. No.:

Question Paper Code : 27331

B.E./B.Tech. DEGREE EXAMINATION, NOVEMBER/DECEMBER 2015.
Fourth Semester
Mechanical Engineering
MA 6452 — STATISTICS AND NUMERICAL METHODS
(Common to Automobile Engineering, Mechatronics Engineering)
(Regulations 2013)

Time : Three hours Maximum : 100 marks
Use of statistical tables is permitted.
Answer ALL questions.
PART A — (10 x 2 = 20 marks)

1.  What is random sampling?

1o

Write about F — test.

3.  Write two advantages of completely randomized experimental design.
4. Is a2 x 2 Latin square design possible? Why?
5. Compare Gauss elimination with Gauss seidel.

6. Obtain the iterative formula to find % using Newton-Raphson method.

Give the Newton’s backward difference table for
x: 0 1 2 3

y: =1 =2 -1 2

=~

8. Compare Trapezoidal rule with Simpson’s % rule.

9. If y¥=—y, y(0)=1 then find y(.1) by Euler method.

10. What are single step and multistep methods? Give an example.
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PART B — (5 x 16 = 80 marks)

11. (a) () Testif the variances are significantly different for (8)

X1: 24 27 26 21 25
X2: 27 30 32 36 28 23
(ii) The number of automobile accidents in a certain locality was 12, 8,
20, 2, 14 10, 15, 6, 9, 4. Are these frequencies in agreement with the
belief that accident conditions were the same during this 10 week
period. (8)
Or

() (i) A certain pesticide is packed into bags by a machine. A random
sample of 10 bags is chosen and the contents of the bags is found to
have the following weights (in kgs) 50, 49, 52, 44, 45, 48, 46, 45, 49
and 45. Test if the average quantity packed be taken as 50 kg.  (8)

(1) Given:

X,=72, X,="T4
sl =8 ’ 32 = 6
n, =32, n,=36
Test if the means are significant. (8)

12. (a) Given

Engine
1 2 3
A 45 43 51
B 47 46 52
C 48 50 55
D 42 37 49

Detergent

Perform ANOVA and test at .05 level of significance whether these are
differences in the detergents or in the engines. (16)
Or

(b) Find out the main effects and interactions in the following 2% - factorial
experiment and write down the ANOVA table. (16)

I a b ab

Block 00 10 01 11
I 64 25 30 6

II 75 14 50 33
I 76 12 41 17

IV. 75 33 25 10

.o 2 27331
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13. (a) () Find the +ve root of x* —x—9 =0 using Newton method. (8)

(i) Find the largest eigen value and its corresponding eigen vector
using Power method, for

|"1 =3 2)
A=l4 4 -1|. (8)
6 3 5
Or
() () Solve by Gauss Seidel : (8)

o

by Gauss Jordan method. (8)

o W -

1
(i1 Find the inverse of A:{s 2
4

-

\

14. (2) 1 Given:

x: 0 2 3 4 7 9
y: 4 26 58 112 466 922

Find y (10), ¥'(6) using Newton's divided difference formula. (8)

1
) Evaluate the integral I =I dx,, using Simpson's }é rule by
ol+x”
taking h= % (8)
Or

dx

2
() (i) Evaluate Il 5 taking h =.2 using trapezoidal rule. (8)
1 1+x

(11) Given:
x: 140 150 160 170 180
y: 3.685 4.854 6.302 8.076 10.225

Find y(175). ®)

3 27331

downloaded from www.rejinpaul.com


http://www.LearnEngineering.in

www.rejinpaul.com

15. (a) Using Runge-Kutta method of fourth order, solve y'= i :;yz given
y(0)=1.Find y at x =.2, 4, .6. (16)

Or
(b) Compute y(.5), y(1) and y (1.5) using Taylor’s series for y'=£;—y with
y(0)= 2 and hence find y (2) using Milne’s method. (16)

Table values for relevant problems

Table Values : (at 5% Los)
|Z|=1.96, t;=2.31, t,=2.26, F,s =514, F;4=4.76, F,;=881,
F,o =386, F,4=5.12, F,3=5.19, F5, = 6.26, 2=16.9, y;,=18.3.
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Reg. No.

Question Paper Code : 57506

B.E./B.Tech. DEGREE EXAMINATION, MAY/JUNE 2016
Fourth Semester
Mechanical Engineering
MA 6452 - STATISTICS AND NUMERICAL METHODS
(Common to Fourth Semester Automobile Engineering and Mechatronics Engineering)

[Also common to Fifth Semester for Mechanical Engineering (Sandwich))

Time : Three Hours Maximum : 100 Marks

Use of statistical tables is permitted.
Answer ALL questions.
PART - A (10 x 2 = 20 Marks)

1. What are Type - I and Type - Il errors ?

2. Give the formula for the %2 - test of independence for

State the principles of Design of Experiments.

4. Is 2 x 2 Latin square Design possible ? Why ?

5. Mention the order and condition for the convergence of Newton-Raphson method.
6.  What is the procedure of Gauss-Jordan method ?

7. Specify the Newton's backward difference formulae for % and %‘3

8. Write down the errors in Trapezoidal and Simpson’s rules of numerical integration.
. » ] gx_ 2 7 =3
9.  Find y(0.1) by Euler’s method, lfdx =x2+y2 y(0)=0.1

10.  Give the central difference approximations for y'(x), y"(x).
10-06 1 57506
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PART - B (5 x 16 = 80 Marks)

11. (a) (i) A mathematics test was given to 50 girls and 75 boys. The girls made an
average grade of 76 with an SD of 6 and the boys made an average grade
of 82 with an SD of 2. Test whether there is any difference between the
performance of boys and girls.

(i) Theory predicts the proportion of beans in the groups A, B,C,Das9:3:3: 1.
In an experiment among beans the numbers in the groups were 882, 313,
287 and 118. Does the experiment support the theory ?
OR

(b) (i) 400 men and 600 women were asked whether they would like to have a
flyover near their residence. 200 men and 325 women were in favour of the
proposal. Test whether these two proportions are same.

(i) The IQ’s of 10 girls are respectively 120, 110, 70, 88, 101, 100, 83, 98, 95,
107. Test whether the population mean [Q is 100.

12. (a) Three varieties of coal were analysed by 4 chemists and the ash content is
tabulated here. Perform an analysis of variance. (16)

Chemists

A B € D

5 5 7
Coal I 7 6 4 4
6

| 3 5 4

OR

(b) The result of an RBD experiment on 3 blocks with 4 treatments A, B, C, D are
tabulated here. Carry out an analysis of variance.

Blocks Treatment effects

I A36 D35 C21 B36
| D32 B29 A28 (3l
I B28 C29 D29 A26

2 57506
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(i)

(® @

(i1)

14. (a) ()

(i1)

(®) O

(i1)

downloaded from www.rejinpaul.com

www.rejinpaul.com

Solve the following equations by Gauss elimination method :
2x+y+4z=12,

8x -3y +2z =20,

4x+ 11y -z =33,

Using power method find the dominant eigen value of the matrix
25 1 2
1 3 0
2 0 4

4 1 2
IfA= [ 2 = =l } find A~' by Gauss-Jordan method.
1 -2 2

OR

Solve the following equations by Gauss-Seidel method
x+y+9z=15,

x+ 17y -2z =48,

30x-2y+3z=75

Interpolate y(12), if
X 10 15 20 25 30 35

y(x): 35 33 29 27 22 14

1
Evaluate J]—%‘? by Simpson’s (1/3) rule, dividing the range into four
0
equal parts. -
OR

Find y'(1), if

X -1 0 2 3
y(x): -8 3 1 12

22
-d
Using Trapezoidal rule, evaluate J J%x:_)x/ withh=K =0.5.
11
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d
15. (a) Ii“'&r“"r =x% + y2, y(0) = 1, find y(0.1), ¥(0.2) and y(0.3) by Taylor series method.
Hence find y(0.4) by Milne’s Predictor-Corrector method.
OR

Y o Lo
® g =5

Hence find y(0.8) by Milne’s method.

y(0) = 1, find y(0.2), ¥(0.4), ¥(0.6) by Runge-Kutta method.
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