STATISTICS
Paper 3: Applied Statistics
Time: 3 hours Max Marks: 80
SECTION - A
Answer ALL questions. 4X15=60

1. a) What is simple random sampling? Explain simple random sampling with

replacement and simple random sampling without replacement. Prove that in
simple random sampling without replacement, S° is unbiased estimator of S*.
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b) Prove that Var(;st)npt < Var(;st)pmp < Var(;n ) R -
Var(;“)op, < Var(;st)prop < Var(;n Veaw OO0 AEFBOWOG.

2. a) Explain in brief about the ANOVA for two-way classified data with single
observation per cell.
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b) Discuss the efficient of R.B.D over C.R.D. and that of L.S.D. over R.B.D.
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3. a) What is time series? What are the main components of a time series? Write the
procedure for fitting of Gompertz curve.
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b) Discuss the various problems in the construction of Index numbers.
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4. a) Define Vital Statistics. What are the methods of obtaining vital Statistics? Explain
various measurements of Fertility Rates.
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b) Describe Leontief’s method of estimating price elasticity of demand for time series
data and give its assumption.
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SECTION -B
4X5 =20
Answer any FOUR Questions.

5. What are the difference between sampling error and non-sampling error?
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6. Explain proportion allocation and optimum allocation in stratified random sampling.
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7. What are the principles of design of experiment?
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8. Explain briefly Randomized Block Design.
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9. Describe the fitting of Logistic curve by the method of 3 selected points.
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10. Show that Fisher’s index is an ideal index number.
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11. What are the functions of NSSO and CSO?
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12. Explain construction and uses of life tables.
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Paper 4(a): Operations Research

Time: 3 hours Max Marks: 80
SECTION - A

Answer ALL questions. 4X15=60

1. a) What is statistical quality control? What are the control charts for variables?
How do you construct X and R charts.
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b) Explain the concept of AQL and LTPD. Explain single and double sampling
plans for attributes and derive their OC and ASN functions.
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2. a) Define Hazard function. Explain the lack of memory property of exponential
distribution. Explain k out of N systems and their reliabilities.
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b) Describe the nature and scope of Operations Research and write the steps
involved in formulation of linear programming problem.
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3. a) Solve the following linear programming problem using simplex method.

Max Z =3x, +2x,
Subject to
2x, +x, <2
3x,+4x, =212

and x,,x,>0
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Max 7Z =3x, +2x,
Subject to
2x, +x, <2
3x,+4x, 212

and x,,x,>0

(or) %

b) Use duality to solve the following LPP.



Max 7Z =4x, +2x,
Subject to
X +x,23
X —x,22

and x,x,>0
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Max Z =4x, +2x,
Subject to
X +x,23
X —x,22
and x,x, 20
4. a) Solve the following transportation problem.

Destination
Origins D, D, D; Dy Availabilities
O, 5 7 13 10 700
O, 8 6 14 13 400
O3 12 10 9 11 800

Requirements 200 600 700 400
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Destination
Origins D, D, D; Dy Availabilities
O, 5 7 13 10 700
O, 8 6 14 13 400
O3 12 10 9 11 800
Requirements 200 600 700 400
(or) 8%

b) Solve the following assignment problem of maximization.

Jobs
Persons I 11, 1115 IV,
A 18 26 17 11
B 13 28 14 26
C 38 19 18 15
D 19 26 24 10
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Jobs
Persons I 1, 1115 IV4
18 26 17 11
13 28 14 26
38 19 18 15
19 26 24 10
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