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ADIKAVI NANNAYA UNIVERSITY
RAJAMAHENDRAVARAM

CBCS / Semester System
(W.e.f. 2016-17 Admitted Batch)

| Semester Syllabus
B.A./B.Sc. STATISTICS
(With Mathematics Combination)
DESCRIPTIVE STATISTICS AND PROBABILITY
Unit-I
Introduction to Statistics: Concepts of Primary and Secondary data. Methods of collection and
editing of primary data, Secondary data. Designing a questionnaire and a schedule. Measures of
Central Tendency - Mean, Median, Mode, Geometric Mean and Harmonic Mean.
Unit-11
Measures of dispersion: Range, Quartile Deviation, Mean Deviation and Standard Deviation.
Descriptive Statistics - Central and Non-Central moments and their interrelationship. Sheppard's
correction for moments. Skewness and kurtosis.
Unit-111
Introduction to Probability: Basic Concepts of Probability, random experiments, trial, outcome,
sample space, event, mutually exclusive and exhaustive events, equally likely and favourable
outcomes. Mathematical, Statistical, axiomatic definitions of probability. Conditional Probability and
independence of events,
Unit-1V
Probability theorems: Addition and multiplication theorems of probability for 2 and for n events.
Boole's inequality and Baye's theorems and problems based on Baye's theorem.
Unit-V
Random variable: Definition of random variable, discrete and continuous random variables, functions
of random variable. Probability mass function. Probability density function, Distribution function and
its properties. Bivariate random variable - meaning, joint, marginal and conditional Distributions,

independence of random variables.



Practicals

Conduct any 6 (Ms-exel is compulsory)

1.

ok wn

Computation of mean, median and mode.

Computation of quartile deviation.

Computation of mean deviation

Computation of Standard deviation.

Non-central moments and central moments, Sheppard corrections & Skewness based on
moments and Kurtosis

MS-Excel methods for the above Serial numbers 1,2,3,4.

Note:
MS-Excel methods to be made mandatory for all the Semesters after proper training only to the
teaching staff by the University concerned.

Text Books:
1. V.K.Kapoor and S.C.Gupta: Fundamentals of Mathematical Statistics, Sultan Chand & Sons,

2

New Delhi.
BA/BSc | year statistics - descriptive statistics, probability distribution - Telugu Academy - Dr
M.Jaganmohan Rao,Dr N.Srinivasa Rao, Dr P.Tirupathi Rao, Smt.D.Vijayalakshmi.

3. K.V.S. Sarma: Statistics Made Simple: Do it yourself on PC. PHI

Reference books:

1.
2.

o Uk w

Willam Feller: Introduction to Probability theory and its applications. Volume —I, Wiley

Goon AM, Gupta MK, Das Gupta B : Fundamentals of Statistics , Vol-l, the World Press
Pvt.Ltd., Kolakota.

Hoel P.G: Introduction to mathematical statistics, Asia Publishing house.

M. JaganMohan Rao and Papa Rao: A Text book of Statistics Paper-I.

Sanjay Arora and Bansi Lal: New Mathematical Statistics: Satya Prakashan , New Delhi

Hogg Tanis Rao: Probability and Statistical Inference. 7" edition. Pearson.



ADIKAVI NANNAYA UNIVERSITY
RAJAHMUNDRY
CBCS/Semester System

Il SEMESTER : STATISTICS (common for B.A./B.Sc.)
(for 2016-17 Admitted Batch)

MATHEMATICAL EXPECTATION AND PROBABILITY
DISTRIBUTIONS

Unit-I

Mathematical expectation: Mathematical expectation (ME) of a random variable and
function of a random variable. Moments and covariance using mathematical expectation
with examples. Addition and Multiplication theorems on expectation. Definitions of M.G.F,

C.G.F, P.G.F, C.F its properties. Chebyshev and cauchy - Schwartz inequalities.

Unit-11
Discrete Distributions : Binomial and Poisson distributions, their definitions, 1% to 4
central moments, M.G.F, C.F, C.G.F, P.G.F, mean, variance, additive property if exists.

Possion approximation to Binomial distribution.

Unit-I11

Negative Binomial, geometric, hyper geometric distributions - Definitions, means,
variances, M.G.F, C.F, C.G.F, P.G.F, reproductive property if exists. Binomial
approximation to Hyper Geometric Distribution, Poisson approximation to Negative

binomial distribution.

Unit-1V
Continuous Distributions: Rectangular, Exponential, Gamma, Beta Distributions of two

kinds. Other properties such as mean , variance, M.G.F, C.G.F, C.F, reproductive
property.

Unit -V
Normal Distribution: Definition, Importance, Properties, M.G.F, additive properties,
Interrelation between Normal and Binomial, Normal &Poisson distribution. Cauchy

Distribution.



Text Books:

1.

V.K.Kapoor and S.C.Gupta: Fundamentals of Mathematical Statistics, Sultan
Chand & Sons, New Delhi.

2. BA/BSc I year statistics - descriptive statistics, probability distribution - Telugu

3.

Academy - Dr M.Jaganmohan Rao,Dr N.Srinivasa Rao, Dr P.Tirupathi Rao,
Smt.D.Vijayalakshmi

K.V.S. Sarma: Statistics Made Simple: Do it yourself on PC. PHIL.

Reference books:

1.

AN AN

Willam Feller : Introduction to Probability theory and its applications.
Volume -1, Wiley
Goon AM, Gupta MK, Das Gupta B : Fundamentals of Statistics , Vol-I, the
World Press Pvt.Ltd., Kolakota.
Hoel P.G: Introduction to mathematical statistics, Asia Publishing house.
M. JaganMohan Rao and Papa Rao: A Text book of Statistics Paper-1.
Sanjay Arora and Bansi Lal: New Mathematical Statistics: Satya Prakashan , New Delhi

Hogg Tanis Rao: Probability and Statistical Inference. 7™ edition Pearson.

Practicals

Conduct any 6 (Ms-exel is compulsory)

Fitting of Binomial Distribution — Recurrence relation method.
Fitting of Poisson Distribution - Recurrence relation method.
Fitting of Negative Binomial Distribution.

Fitting of Geometric Distribution.

Fitting of Normal Distribution - Areas methods.

Fitting of Normal Distribution - Ordinates methods.

MS-Excel methods for the above Serial Numbers 1 and 2

Ao



ADIKAVI NANNAYA UNIVERSITY
RAJAMAHENDRAVARAM

CBCS / Semester System
(W.e.f. 2015-16 Admitted Batch)

[11 Semester Syllabus
B.A./B.Sc. STATISTICS
(With Mathematics Combination)
STATISTICAL METHODS
Unit-I
Correlation: Def.,scatter diagram ,its coefficient and its properties., scatter diagram, computation of
correlation coefficient for ungrouped data. spearman's rank correlation coefficient, properties of
spearrman's correlation coefficients and problems.
Unit-11
Regression: simple linear regression, properties of regression coefficients. Regression lines, Concept
of Correlation ratio, partial and multiple correlation coefficients, correlation verses regression and
their problems.
Unit — 11
Curve fitting: Method of least square - Fitting of linear, quadratic, Exponential and power curves and
their problems.
Unit-1V
Attributes : Introduction, Nature, and consistency and mention its conditions. Independence and
association of attributes, co-efficient of association, coefficients of contingency and their problems.
Unit -V
Exact sampling distributions: Concept of population, Parameter, random sample, statistic, sampling
distribution, standard error. Statement and Properties of 2, t, F distributions and their
interrelationships.
Text books
1. BA/BSc Il year statistics - statistical methods and inference - Telugu Academy by A.Mohanrao,
N.Srinivasa Rao, Dr R.Sudhakar Reddy, Dr T.C. Ravichandra Kum.
2. K.V.S. Sarma: Statistics Made Simple: Do it yourself on PC. PHI.
3. Fundamentals of Mathematics statistics: VK Kapoor and SC Guptha.
Reference Books:

1. Outlines of statistics, Vol 1l : Goon Guptha, M.K.Guptha, Das Guptha B.
2. Introduction to Mathematical Statistics : Hoel P.G.



Practicals

Conduct any 6 (Ms-exel is compulsory)

Fitting of straight line.

Fitting of exponential curves.

Fitting of power curve.

Computation of correlation coefficient & Fitting of Regression lines.
Rank correlation coefficient.

Computation of Contingency coefficients.

MS-Excel methods any for the Serial Numbers 1,2,4,5.

No ok~ owbdE



ADIKAVI NANNAYA UNIVERSITY

BA/BSC T YEAR  STATISTICS SYLLABUS
{With Mathematics Combination)
Semester - IV CBCS.

Paper - IV : Statistical Inference

UNIT-1
. Theory of estimation: Estimation of a pa:ametez criteria of a good estimator — unbiasedness,
consistency, efficiency, &sufficiency and. Statement of Neyraan's factorization theorem. bshmatlon
of parameters by the methods of memrm and maximum likelihood (M.L), properties of MLE’s.
Binomial, Poisson &Normal Population pardme s estimate by ML method. Confidence m‘iewah of
the parameters of normal population.

UNITII

'Concepts of Statistical hypothesis: Null and alternative .hynothegiﬂ critical region, two types of
exroré,'level of signiﬁcance, powir of a test. 1 tailed, 2 tailed tests, Nc,yman ~ Pearson's lemma.
Exarﬁples in of Binomial. Poisson, Normal distributions.

Unit-H1

Large Sample Tests : Large sample tests for single mean, two means, Single proportion, Two '

proportions, Standard Deviation of single and double samples andFisher’s Z transformation .

Unit-(V

&mal sample tests: Tests of significance based on 2, t and F. %2~ ust for test for independence of -

attributes, t-test for single, doubic and pa*rcd tests, Variance Ratio Te t(} -test).

Umt v }
Non- paramemc tests ~ Advamaye“ and blxc.dvagtawe‘“ Two sample run test, Two sample Median test

and Two sample sign test.

“TEXT BOOKS

1. BA/BSc II year statistics - stat tica% methods and vnfczg‘ncv Telugu Academy by A. Munam ao,
M.Srinivasa Rao, Dr R.Sudhakar Reddy, Dr T.C. Ravichandra Kumar. -

2. K.V.S. Sarma: Statistics Made Simpie: De it yourseif on PC. PHIL

REFERENCE BOOKS:
1. Fundamentals of Mathematics statistics : VK Kapoor and SC Guptha.
2. Outlines of statistics, Vol Il : Goon Guptha, M.K.Guptha, Das CGuptha B
3. Introduction to Mathematical Statistics : Hoel P.G. .~

1o
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Pegeiicals Semester — (V. c
Caduct any 6§ (Ms-exel 18 compulsory)

1.1Large sample tests for mean{« .

2. Large sample tesis for proporiion(s).

3. Large sample tests for standird deviation(s).
4.1.arge sample tests for Fisher's V- transformation.
5.4mall sample tests for Single arnd Donblet-test.
6.5mall sample tests for Paired t-test.

7.4-Test. _

8. Chi square test for independence of attributes.
9.Non-parametric testst — run test.

1. Non-parametric tests -~ mediantest.

I 1 Non-parametric tests - sign {ests.

_12.MS-Excel methods for the above Serial Numbers 1,2,3,4.(any ¢ne of above)
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ADIKAVI NANNAYA UNIVERSITY:: RAJAMAHENDRAVARAM
BA/BSC Il YEAR : STATISTICS SYLLABUS
(With Mathematics Combination)
Semester-V CBCS.

Paper - V : Sampling Techniques and Design of Experiments

Unit-1

Sampling Theory: Principle steps in a sample survey, Censes versus sample survey,
sampling and Non-sampling errors. Types of sampling - subjective, probability and
mixed sampling methods.

Unit-11

Simple Random Sampling : Meaning of Samples and methods to draw, estimation of
population mean, variances in SRSWR& SRSWOR. Advantages and Disadvantages
of thesemethods.

Unit-111

Stratified Random sampling: Proportional and optimum allocation of sample sizes
in stratification. Variances of these methods. Comparison of their relative efficiencies.
Advantages and Disadvantages of stratified sampling. concept of systematic sampling
Advantages and disadvantages.

Unit-1v

Analysis of Variance: Causes of variation, Statement of Cochran’s theorem, One -
way with equal and unequal classifications and two way classifications.

Unit-V

Design of Experiments: Principles of experimentation in Designs, analysis of
completely randomised design (CRD), Randomised block design (RBD) and Latin
square design (LSD),efficiency of these designs. Concept of Factorial experiments.

Text Books:

1.TeluguAcademyBA/BSc 111 year paper - 111 Statistics - applied statistics - Telugu
academy by

prof.K.SrinivasaRao, Dr D.Giri. Dr A.Anand, Dr V.PapaiahSastry.



2. K.\V.S. Sarma: Statistics Made Simple: Do it yourself on PC. PHI.
Reference Books:
1.Fundamentals of applied statistics : VK Kapoor and SC Gupta.

2.AnuvarthitaSankyakaSastram - Telugu Academy.

Practicals Semester — V Conduct any 6 (Ms-exel is compulsory)
1. Estimation of population Mean, variance by SRSWOR.

2. Estimation of population Mean, variance by SRSWR.

3. ANOVA One —way classification.

4. ANOVA-CRD.

5. ANOVA - RBD.

6. ANOVA - LSD.

7. Ms-excel methods for the above serial numbers 4,5,6(any one)



BA/BSC Il YEAR : STATISTICS SYLLABUS
(With Mathematics Combination)
Semester-V CBCS.

Paper - VI Quality and Reliability

Unit-1 Importance of SQC in industry, statistical basis of shewart control charts, uses
of control charts., control limits, Natural tolerance limits and specification
limits.concept of six-sigma

Unit-11

Variable Control Chart: Construction of mean , R ,s.d,charts for variables,
Interpretation of control charts

Attribute control charts- nP, P charts, C chart, Interpretation of control charts.
Unit-111

Acceptance sampling plans: Scope, Producer’s risk and consumer’s risk . Concepts
of AQL and LTPD.

Unit-1vV

Sampling Plans: Single and double sampling plans, OC and ASN functions, Double
and single Sampling plans for attributes using Binomial.

Unit-V Reliability: Introduction, failure rates, Hazard function, estimation of
reliability, exponential distribution as life model, its memoryless property.

Text Books:

1.BA/BSc Il year paper - IV Statistics - applied statistics - Telugu academy by
Prof.K.SrinivasaRao, Dr D.Giri. Dr A.Anand, Dr V.PapaiahSastry.

2. Fundamentals of applied statistics : VK Kapoor and SC Gupta
3. S.K Sinha: Reliability and life testing. Wiley Eastern.
Reference Books :

1.. R.C.Gupta: Statistical Quality Control.



Practical’s - Semester — V Conduct any 6 (Ms-excel is compulsory)
1Construction of( mean ,R) charts.

2.Construction of P-chart-Fixed sample size.

3. Construction of P-chart-variable sample size

4.Construction of nP-Chart .

5.Construction of C-Chart.

6.MS-Excel methods for the Serial Numbers 1.

7.MS-Excel methods for the Serial Numbers 2 to 4.(any one)



B.A/B.Sc Il YEAR STATISTICS (with Mathematics Combination)
Paper-V ~SAMPLING TECHINIQUES AND DESIGN OF EXPERIMENTS

SEMESTER -V MODEL QUESTION PAPER

SECTION-A (5 x 5M = 25Marks)

ANSWER ANY FIVE QUESTIONS. Each Question carries equal marks

1. what are the advantages and limitations of sampling?

BSETHS0 R0g), SBoTASTren 0BA%0 DG IQ)?

. Explain the advantages of sampling over census.

P EI PBETINTe o“acgé’éej“ KO PR rHAND0 DIB0YN0?
. Explain the need for stratification.

Q080 B8IFZESI DSBoWok.

. How do you estimate population mean in proportional allocation?

@SSO TErow0) TG0 S8 WoEREFHTR) DO WOET BANE?
. What is meant by Simple Random Sampling With and With Out Replacement?
80A T3y 0800 VY BTGNS T°0R0A TSN S IN0?

. Explain the fixed effect and Random éffect model.

P8)& K000 PBETD cD_"qag [orBS K080 DNB0RYH0?

. Discuss the efficiency of RBD over CRD.

D0PY GSTdyN8E)S SBSK FO)SYHL ASE)N8E)S podk SIS
RB0E), @%“)J"ggéw 50800 DNB0YS0? |

. What are the ad.vantages of RBD over CRD.

20.656.8 0 ©6.0.8 Rog) SFoHdno Beo)sn?

a—

SECTION-B (5 x 10M = 50Marks)

Answer All the questions, each question carries TEN marks

(a) Explain principle steps in a sample survey.
ToS 05 drE ol DH00:)E0?
(or)

(b) Explain sampling and Non-Sampling Errors.



RBETD 508080 WEHAEFH Frod DD80YDI0?
10. (a) In simple Random sampling with our replacement, show that sample mean is

an unbiased estimate of population mean. Derive its standard error.
@8&3@&) DE® oﬁrcse)z‘,’)tbé RBEFS SoaTred écg@é’s DBETD ©o8J0Eg0

520, S°8) WoEEITrIE 2.8 Q)88 WOWIEE0 Ware) 0. &
B §TAB00 twam)Botdn

(or)
(b) In simple Random sampling without replacement, show that s? is an unbiased

estimate of S2.
BOABYD BEFRBTEYNE HBErSD Soires IS0 Hdd B,

2.8 Qar)EE WO WA J8TrRoWoR?
11. (a) Obtain the variance of the sample mean of stratified Random sample under

proportional allocation and Neyman’s allocation. Also find the gain in efficiency due
to optimum allocation
efels oﬁycsgz‘btbé RBETI KNS5 ég@@jﬁ PBE>D HT°H8 Bs), :J@éoeazéo ®
K0TS BELIP000Y) S08A30 BETP0N0NOK GIHRTA0D ELAPK8I80 083w
DA 3Er000) SO Fodd FYESH ESoirSodn
)
(b) In Neyman’s optimum allocation show that nj a N;S;
SIS wEgEre $EronoRS’ @ nia NiSi B0
12. (a) Explain the analysis of variance of Two-Way classification.
B3 $PESe 58708500 JFNOB HFBI DIBoYI»
(or)
(b) Explain the analysis of variance of one-way classification
2E $58E8e0 $E7085NK0 IR HFBI DHB0:Y:H0
13. (a) Explain the analysis of a Randomised Block Design
O eSNE PO S By, DA DHBOYH
| (o)
(b) Describe Latin square design and discuss its merits and demerits
P8R WG SEI8 5800 HoBasw B B Srrye
Rrigdodn K8yoaH0.



B.A/B.Sc Il YEAR STATISTICS (with Mathematics Combination)
Paper-VI —QUALITY AND RELIABILITY
SEMESTER -V MODEL QUESTION PAPER
SECTION-A (5 x 5M = 25Marks)
ANSWER ANY FIVE QUESTIONS. Each Question carries equal marks

1. How SQC play in maintaining the quality of product.

RS B\ searddo §d0 Fogrrgo8 foeadadoo(gee DGO HAWSN
So.

2. Explain the concept of six -sigma
6-2my N 2PN D80S0
3. Explain the S.D chart.
B0 DO HEIB0 DdB0YDW
4. Explain the C-chart.
R-D03500 VD800
5. Explain the concept of O.C curve.
0.C 850 3 25380 B580YS0

6. Using Binomial distribution ,Explain single and double sampling plans for
attributes.

D8 00050 BIBO% RAErH HerPES® BTHE Jeradind wHIRTHoD
QoI Ko HEPTOS DBBoRYB0
7. Distinguish between single and double sampling plans
D8 500080 BB HALrD @8 Jogg SgErgdino eyt
8. Explain the concept of Reliability.
DEDACDNE O IS0 DHB0YH0



SECTION-B (5 x 10M = 50Marks)
Answer All the questions, each question carries TEN marks

9. (a) Explain Natural tolerance limits and Specification limits.

D g @H5¢en $o8a0 (‘Oé‘s“’osﬁéqﬁao(‘éo B80S0

(or)
(b) Discuss the importance of statistical quality control in industry.
DO F0S” Frogrgod e oo B8 ([FPdopgBdo K58y0wsrdmn

10. (a) Explain the Mean and Range chart.
©08 HEg, 3°gR VO DHB0YPIN

(or)
(b) What are the charts for attributes? Explain the p, np chart..
(e 8 Hereo WoB JME? p, NP HErew DHB0)HN
11. (a)Explain the situation where 100% inspection is needed. Explain the need for

sampling inspection plan.
100 7°¢ HOE @ KaocScSQoeS‘ ©IJEN0 DDB0YN0. (PEETD o“acgéo@

BJIGES0 DH5005YDw

(or)
(b) Explain the concepts (i) AQL (i) LTPD

(i) Producers Risk (iv) Consumers Risk
(i) AQL (ii) LTPD

(iii) OSres Sy eSS0 (iV) DIBTE TS0 e SESD
@3 PS50 DBB0H S0

12. (a) Explain the double sampling plan.



BIBCH HBETD HeT§E8 DIBOHD0

(or)
(b) Explain the single sampling plan
Q8 DASETD (D@85 DSB0YS0
13. (a) Explain Exponential distribution as life model and give its memory less
property.
D Jegraard) IS HEEM™ DH00N & Jerred S8 536&@5633 B850
Lol B
(or)
(b) Explain Reliability functions and give its estimation.

DFCHACNE [HR00B50 0B 78 0BT 0 DHB0RYH
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ADIKAVI NANNAYA UNIVERSITY RAJAMAHENDRAVARAM

M odel Questions Paper
[11 B.Sc., Degree Examination (at the end of VI Semester)

STATISTICS-Elective Paper
(With M athematics Combination)

Paper —VII - A: Applied Statistics
(With effect from 2015-2016 admitted Batch)

Time: 3Hours Max. Marks: 75 M
PART: A
Answer any FIVE questions 5x5=25M

1. Explain the models of time series.

2. What do you know about link relative method?
3. What are uses and limitations of index numbers?
4. Explain Fixed and Chain base index numbers?
5. Define Demand and Supply.

6. Calculate 4 yearly centered moving averages for the following data.

Year 1 2 3 4 5 6 7 8 9 10

Production | 430 | 470 | 450 | 460 | 480 | 470 | 470 | 500 | 490 | 480

7. Calculate the simple aggregative index number for the following data.

Commodity A B C D E F
Pricein 2016 3.9 11.8 7 8 5.5 5.8
Pricein 2017 4.25 15 9 7.15 6 7

8. What do you know about price elastics of supply?

Page 1 of 6



ADIKAVI NANNAYA UNIVERSITY RAJAMAHENDRAVARAM

PART: B
Answer ALL thefollowing questions 5x10=50M

9. (a) Explain the components of atime series.
(Or)
(b) Explain the method of least squaresto fit astraight line trend.

10. (a) Explain ratio to trend method to find the seasonal variations.
(Or)
(b) Explain C.S.0 and N.S.S.O functions.

11. () Explain the problems involved in the construction of index numbers.
(Or)
(b) Explain any five weighted index numbers.

12. (a) Show that Fisher index number is an ideal index number.
(Or)
(b) Explain the method of constructing cost of living index numbers,

13. (a) Explain Leontief’s Method.
(Or)

(b) Explain Pigou’s Method.

HAH
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ADIKAVI NANNAYA UNIVERSITY RAJAMAHENDRAVARAM

M odel Questions Paper
[11 B.Sc., Degree Examination (at the end of VI Semester)

STATISTICSCluster -A
(With M athematics Combination)

Paper —VIIlI —A1l: Demography and Vital Statistics
(With effect from 2015-2016 admitted Batch)

Time: 3Hours Max. Marks: 75 M
PART: A
Answer any FIVE questions 5x5=25M

1. What are the uses of Myer and UN indices?
2. Describe the uses of vital statistics.

3. Explain Stationary and Stable population.
4. Explain Tota Fertility Rate.

5. Write Pearl’s Vital Index.

6. Define Rates and Ratios.

2my,
2+my

7. Show that g, =

8. Showthat ep = iex

PART: B
Answer ALL thefollowing questions 5x10=50M

9. (@) Explain use of balancing equations.
(Or)

Page 3 of 6



ADIKAVI NANNAYA UNIVERSITY RAJAMAHENDRAVARAM

(b) Explain population composition and dependency ratio.

10. (a) Explain measurements of Mortality.
(Or)
(b)Explain the sources of collecting data on vital statistics.

11. () Explain construction of Life Table.
(Or)
(b) Explain Central Mortality and Force of Mortality.

12. (a) Explain construction of abridged life tables.
(Or)

(b) Explain measurements of Fertility.

13. (a) Explain measurements of Population Growth.

(Or)
(b) Explain the relation between Gross Reproduction Rate and Net Reproduction
Rate.
HHH#

Page 4 of 6



ADIKAVI NANNAYA UNIVERSITY RAJAMAHENDRAVARAM

M odel Questions Paper
[11 B.Sc., Degree Examination (at the end of VI Semester)

STATISTICSCluster -A
(With M athematics Combination)

Paper —VIII1 - A2: Advanced Experimental Designs
(With effect from 2015-2016 admitted Batch)

Time: 3Hours Max. Marks: 75 M
PART: A
Answer any FIVE questions 5x5=25M

1. Writethe Analysis of C.R.D

2. Explain missing plot technique.

3. Explain the concept of Analysis of Covariance.
4. Writethe analysis of 2° — Factorial experiments.
5. Explain Balanced Incomplete Block design.

6. Complete the ANOVA table.

Source D.F S.S M.S.S
Blocks 5 21.55 -
Treatments 3 15.66 -
Error - - -
Total 23 49.51

7. Find the missing value in randomized block design Block Total is 68.4, Treatment
Total is 50.9, Grand Tota is 365.3, number of blocks is 4 and number of

treatments is 6.

Page 5 of 6



ADIKAVI NANNAYA UNIVERSITY RAJAMAHENDRAVARAM

8. Writethe Yatestable in 2% — Factorial Experiment.

PART: B
Answer ALL thefollowing questions 5x10=50M

9. (a) Explainthe Analysis of Latin Square Design.
(Or)
(b) Explain the Analysis of Randomized Block Design.

10. (a) Explain the Analysis of Randomized Block Design with two missing
Observations.
(Or)
(b) Explain the Analysis of Latin Square Design with one missing observation.

11. (a) Explain the Analysis of covariance for aone-way classification with one
concomitant variable in C.R.D.
(Or)
(b) Explain the Analysis of covariance for two-way classification with one
concomitant variable in R.B.D.

12. (8) Writethe Analysis of 2° — Factorial Experiment.
(Or)
(b) Write the Analysis of 3? — Factorial Experiment.

13. (a) Explain the Analysis of Balanced Incomplete Block Design.

(Or)
(b) Explain the Analysis of Partially Incomplete Block Design.

HHH

Page 6 of 6



ADIKAVI NANNAYA UNIVERSITY RAJAMAHENDRAVARAM

M odel Questions Paper
[11 B.Sc., Degree Examination (at the end of VI Semester)
STATISTICS-Elective Paper
(With M athematics Combination)
Paper —VII —B: Optimization Techniques
(With effect from 2015-2016 admitted Batch)
Time: 3Hours Max. Marks: 75 M
PART: A
Answer any FIVE questions 5x5=25M

Explain origin and development of Operations Research.

Write the mathematical formulation of L.P.P.

Explain basic feasible solution and optimum basic feasible solution.
Explain problem of Degeneracy in L.P.P.

Explain general primal — dual pair.

Write the scientific method in Operations Research.

Write the standard Form of L.P.P.

O N o o b~ W DN P

Define slack and surplus variables.

PART: B
Answer ALL thefollowing questions 5x10=50M

9. (a) Explain General Solution Methods for O.R. Models.
(Or)
(b) Explain Nature and Features of O.R.
10. (@) Write the major steps in graphical solution method.
(Or)
(b) Solving the following L.P.P. by Graphically

Maximize Z = 10x; + 6x,
Subject tothe Constraints 5x; + 3x, < 30, x; + 2x, < 18,and x;,x, = 0

Page 1 of 8
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11. (@) Explain Simplex Algorithm.
(Or)
(b) Solve the following L.P.P. by Simplex Method.
Maximize Z = 4x; + 10x,
Subject to the Constraints 2x1 + x5 <50
2x1 + 5x, <100
2x1 + 3x, < 90and x4,x, = 0

12. (@) Explain procedure of Big-M Method.
(Or)
(b) Solve the following problem by Big-M Method.
Maximize Z = 6x, + 4x,
Subject to the Constraints 2x1 +3x, < 30
3x1 + 2x, < 24
X, + x5 = 3andxq,x, =0

13. (a) Explain various steps involved in formulating a dual problem.
(Or)
(b)Use duadlity to solve the following L.P.P.

Maximize Z = 2x4 + x,
Subject to the Constraints x; + 2x, < 10
X1 +x, <6
X1— %X, <2
X, —2x, < land x4,x, =0

HHH
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Time: 3Hours

Cluster —B: Paper — VII1I - B1: Operations Research —|

ADIKAVI NANNAYA UNIVERSITY

M odel Questions Paper
[11 B.Sc., Degree Examination (at the end of VI Semester)
STATISTICS
(With M athematics Combination)

(With effect from 2015-2016 admitted Batch)

Answer any FIVE questions

Explain bounded variables.
Write the tabular representation of transportation problem.

Explain briefly degeneracy transportation problem.

PART: A

Explain travelling salesman problem.

Write the assumptions of sequencing problem.

RAJAMAHENDRAVARAM

Max. Marks: 75 M

5Xx5=25M

Determine an initial basic feasible solution to the following transportation

problem using North-West Corner Method.

D1 D2 D3 D4 Availability
01 5 3 6 2 19
02 9 1 37
o3 4 7 5 34
Demand 16 18 31 25
7. Solve the following assignment problem.
A B C D
I 1 4 6 3
[ 9 7 10 9
1 4 5 11 7
Y 8 7 8 5
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8. We have five jobs, each of which must go through the two machines A and B in
the order AB. Processing times in hours are given in the table below.
Job 1 2 3 4 5
MachineA 5 1 9 3 10
MachineB 2 6 7 8 4

Determine a sequence for the five jobs that will minimize the elapsed time.

PART: B
Answer ALL thefollowing questions 5x10=50M

9. (a) Explain Revised Simplex Algorithm.
(Or)
(b) Userevised simplex method to solve the following L.P.P.

Minimize Z = x, + 4x,
Subjective Constraintsx; + 2x, < 7
4x, + x, < 6and x1,x, = 0
10. (@) Explain least cost method.

(Or)

(b) Determine an initial basic feasible solution to the following transportation
problem by using the VAM-Method.

| I 1T N Supply
A 13 11 15 20 2000
B 17 14 12 13 6000
C 18 18 15 12 7000
Demand | 3000 3000 4000 5000

11. (@) Explain MODI method.

(Or)
(b) Find the optimum solution to the following problem using UV-Method.
Destination
| I i v | SuPely

" 0] 21 16 25 13 11

g 0)) 17 18 14 23 13

3 Os 32 | 17 | 18 | 41 | 19

Demand 6 10 12 15 43
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12. (@) Explain an algorithm to solve Assignment Problem by Hungarian method.
(Or)

(b) Solve the following assignment problem of maximization.

Employee JOBS
| 1 11 \ V
A 10 5 13 15 16
B 3 9 18 13 6
C 10 7 2 2 2
D 7 11 9 7 12
E 7 9 10 4 12

13. (@) Explain sequential procedure for solving 2 machines‘n’ jobs problem.
(Or)
(b) Determine the optimal sequence of jobs that minimizes the total elapsed time

based on the following information processing time on machines is given in hours
and passing is not allowed.

Job A B C D E F G
Machine M4 3 8 7 4 9 8 7
Machine M, 4 3 2 5 1 4 3
Machine M3 6 7 5 11 5 6 12

HHH
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M odel Questions Paper
[11 B.Sc., Degree Examination (at the end of VI Semester)

STATISTICS
(With M athematics Combination)
Cluster —B: Paper — VIII - B2: Operations Research — 1|
(With effect from 2015-2016 admitted Batch)
Time: 3Hours Max. Marks: 75 M

PART: A
Answer any FIVE questions 5x5=25M

1. Describe Game and Strategy.

Explain Economic Order Quantity.

Explain EOQ Problem with one price break.
Write the factors affecting inventory control
Explain Logical Sequencing in networking.
Write the applications of network techniques.

N o o b~ w N

Find the Saddle Point of the followingpayoff matrix.
Player B
Bl B2 B3
Al 60 56 34
Player A A2 63 60 55
A3 83 72 60
8. Develop a network diagram for the project specified below.

Activity A B C,D E F G
|mmediate
Predecessor | - A B C D EF
Activity
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PART: B

Answer ALL thefollowing questions 5x10=50M

0.

10.

11.

() Explain the graphical method of solving 2 x n game.
(Or)
(b) Solve the following game using the method of dominance.

Player B
Bl B2 B3 B4
Al
Player A A2
A3 5

(a) Describe deterministic inventory problems.

(Or)
(b) A manufacturing company purchases 9,000 parts of a machine for its annual
requirements, ordering one month usage at a time. Each part costs Rs.20. The
ordering cost per order is Rs.15 and the carrying charges are 15% of the average
inventory per year. You have been assigned to suggest a more economical
purchasing policy for the company. What advice would you offer and how much

would it save the company per year?

(a)Explain Probabilistic Inventory Single Period Problem without set-up cog.
(Or)

(b) The probability distribution of monthly sales of a certain item is as follows:

Monthly sales:. 0 1 2 3 4 5 6

Probability 0.02 0.05 030 027 020 010 0.06

The cost of carrying inventory is Rs.10 per unit per month. The current policy is
to maintain a stock of four items at the beginning of each month. Assuming that
the cost of shortage is proportional to both time and quantity short, obtain the
imputed cost of a shortage of one item for one unit of time.
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12.

13.

(@) Describe the rules of network construction.
(Or)
(b) The following details are available regarding a project

Activity A B C D E F
Predecessor | _ A A B C D.E
Activity

Duration 4
(Week) 3 5 7 10 5

I?raw the network, determine the Critical Path and find the project completion
time.
() Explain the difference between PERT and CPM.

(Or)
(b) Determination of project completion timein PERT. Find out the time required
to complete the following project and the critical activities.

Activity | A | B | ¢ | D | E F G H !
Predecessor| | A | A | B | c |DE|DE| F | ©
Activity
Pessmistic | g | 9 | 1o | 15| 10| 26 | 25 | 8 | 5
Time
Optimistic | 5 | 3 | g | 9 | 8 | 16 | 19 | 2 | 1
Time
Mostlikely | 4 | 6 | 10 | 12| o | 22 | 22 | 5 | 3
Time

HHH
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