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QUESTION BANK
DEPARTMENT OF ECONOMICS, PATTAMUNDAI COLLEGE, PATTAMUNDAI

+31% YEAR ARTS (1¥ SEMESTER)
CORE-1

INTRODUCTORY MICRO ECONOMICS

GROUP-A
Each question carries one mark.

Economicsisderived from _ word.

_____isthebasic economic unit.

Economicsisa science.

Alfred Marshall gave the definition of economics.
Who is the father of economics?

The book written by Adam Smithis

A theory consistsof

IS an economic mode of presenting atheory.

© © N o gk~ 0w DR

Economic model consist of a set of
10.Ceteris paribus is ssmply known as
11.What is atheory?

12. What is an assumption?

13.Circular representation of datacan beshownin

14. is an arrangement of data in chronological order.
15.Price of agood and its quantity demandedare  related.
16.The graphical illustration of demand scheduleiscalled
17.Demand curveis __ sloped.

18. In law of demand Giffen goods aretreatedas  goods.
19.Pen and ink are consideredtobe  goods.
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20.The movement along the demand curve causing reduction in
demandiscaled .

21.1f the demand curve shiftsto right, the quantity demanded ~ at
any given price.

22.The law of supply shows __ relationship between price and
quantity supplied.

23.The price at which demand for and supply of goodsisequdl, is
caled .

24.What causes the shift of demand curve to the right?

25.What happens to demand for agood if its demand curve shifts to
the left?

26.The measure of responsiveness of quantity demand to changein
priceiscaled .

27.The vaue of perfectly elasticity of demandis .

28.Thevaue of perfectly indlasticdemandis

29.1f the total expenditure spent on goods increases with fall in price,
the demand is said to be

30.What is shape of perfectly elastic demand?

31.What happens to total expenditure spent on agood if the elasticity
of demand for that good is unit elastic?

32. Consumer surplusisclosely relatedtothe . curvefor a
product.

33.The difference between the amounts a buyer is willing to pay for a
good and amount actually paidiscaled .

34.The consumer surplus__ with lower prices.

35.The producer surplusisclosely relatedto ~ curve.

36.What happens to producer surplusif the price of the product rises?

37.Budget constraint isapplicableto  numbers of goods.
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38.The shape of budget lineis .

39.  And____ aregiven for the construction of abudget
constraint.

40.The consumer purchases the combination that lies_ the budget
line.

41.1f the income of the consumer increases, the budget line

42.The normal shape of income consumption curveis

43.The shape of the indifference curve for perfect substituteis

44. The shape of the indifference curve in case of perfect
complementary goodsis

45.Why does price line shift to the right.

46.The shape of total fixed cost curveis

47.The average cost curveis shape.
48.When MC is greater than AC, the AC wills
49.MC equasto AC at of the average cost curve.

50.Which curveis cdled envelop curve?
51.What is the shape of MC?

52.A firm attains equilibrium when :

53.When average cost islessthan averagerevenue _ profitis
earned.

54.The shape of averagerevenueis _ in perfectly competitive
market.

55.Inthelongrun__ profitisearned.

56.Equilibrium is a state of :

57.The value of marginal product with increase in employment
of labour.
58.The value of margina product with increasein

employment of labour.
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59.Marginal revenue product = marginal physical product*

60.Higher price the producer surplus.

GROUP-B

Each question carries two marks
Short answer type questions within two to three sentences.

What is opportunity cost?

What is theory?

What isalaw?

What is production possibility frontier?
What is micro economics?

What is positive economics?

What do you mean by normative science?
Why does demand curve shift left or right?

© © N o o kM 0w DB

What does the slope of demand curve shows us?

10.What is graph?

11.What is the relationship between price and quantity demand?

12.How can you derive market demand curve from individual
demand curve?

13.What is market in economics?

14.What is stable equilibrium?

15.What is partial equilibrium?

16.What is supply price?

17.What do you mean by demand?

18.Define elasticity of demand?

19.What elasticity of demand?

20.What does unit elasticity of demand refer to?



QUESTION BANK
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21.Describe arc elasticity of demand?

22.Define cross elasticity of demand?

23.What is e asticity of supply?

24.What is consumer surplus?

25.What is producer surplus?

26.How is consumer surplus measured?

27.What is budget constraint?

28.Why does the budget line slops downward?
29.What do you mean by trade-off?

30.Why does a budget line shift?

31.What isincome effect?

32.What is price consumption curve?

33.What is substitution effect?

34.What does the indifference shows?

35.What is cost function?

36.What is short run?

37.Distinguished between short-run and long-run?
38.Distinguished between fixed factor and variable factor?
39.What is the relation between average cost and marginal cost?
40.What is socia cost?

41.What do you mean by accounting cost?

42 What do you mean by real cost?

43.What isimplicit cost?

44.Define marginal cost?

45.What is market period?

46.What is normal profit?

47.Define perfect competition?

48.What do you mean by homogeneous goods?
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49.What is marginal physical product?
50.What is equilibrium wage rate?

GROUP-C
Each question carries three marks.

Write a short note on how people make decision.
Write a short note on the scientific method.
Write a short note on economist as scientist.
Write a short note on observation.

Write a short note on role of assumptions.

Write a short note on Economic model.

Write a short note on why economists disagree.

Write a short note on uses of graphs n economics.

© © N o ok~ w0 Dd PR

How can you derive market demand curve from individual demand

curve?

10.How is consumer surplus measured?

11.What is producer surplus?

12.What are the types of income elasticity of demand?

13.What is cross elasticity?

14.Distinguish between relatively elastic and relatively inelastic
demand?

15.

16.Distinguished between short-run and long-run?

17.State the properties of Indifference curve?

18.State two extreme example of indifference curves with diagrams?

19.What is price effect?
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20. What isincome effect?

21.Distinguished between fixed factor and variable factor?

22.What isthe relation between average cost and marginal cost?

23.What is the use of mathematics in economics?

24.Distinguish between contraction of demand and decreasein
demand?

25.Why does supply curve shift to the right?

26.What is substitution effect?

27.Distinguish between perfectly elastic and perfectly inelastic
demand?

28.What is producer surplus?

29.How is consumer surplus measured through demand curve?

30.How is consumer surplus measured?

31.What is budget constraint?

32.Why does the budget line slops downward?

33.What do you mean by trade-off?

34.Why does a budget line shift?

35.What is deadweight l0ss?

36.Why does indifference curve slope downward from left to right?

37.What is price effect?

38.What is the effect of change in prices of two goods on budget line?

39.What is marginal rate of substitution?

40.What is an inferior good?

41.What do mean by Giffen’s good?

42. Distinguish between budget line and budget constraint?

43.Distinguish between fixed cost and variable cost?

44.Why does average cost take the shape of U shape?

45.State the relation ship between average cost and marginal cost?
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46.Distinguish between fixed and variable cost?

47.\What is shutdown point?

48.Show the short run marginal cost curve of a competitive firm?

49.What is the condition for long run equilibrium under perfect
competition?

50.What do you mean by external economies?

51.What are the factors responsible for shift in the labour supply
curve?

52.What are the factors responsible for shift in the labour demand
curve?

53.Why the labour supply curveis backward bending?

54.What do you mean by margina productivity?

GROUP-D
Each question carries 7 marks

1. How do people make decisions? Describe four principles on
decision- making made by the people.

Describe the subject matter of economics in detail.

What is assumption? What isits role in economic theory?

What is demand? What are the factors influencing demand?

Why does demand curve slope downward?

What is price elasticity of demand? What are the factors influencing
elasticity of demand?

© g ~ w D

7. How can the dasticity of demand be measured by arc elasticity
measure?

8. What is consumer surplus? How can it be measured?
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9. What is producer surplus? How can it be measured?

10. Describe the application of consumer surplus and producer surplus
on the efficiency of the cost of atax?

11. What do you mean by indifference curve? Describe its properties?

12. Describe the consumer’s equilibrium through indifference curve?

13. Describe the Slutsky’s method of substitution effect.

14. What isincome effect? Discuss nature and properties for normal
and inferior goods.

15. How can you describe work-leisure relationship through
indifference curve?

16. Show that price effect is the combination of income effect and
substitution effect?

17. Why long run average cost curve is U shaped?

18. Make an analysis of worker choice between leisure and money
income.

19. Describe the Neo-classical version of marginal productivity theory.

20. Show the shut down point of the firm. Explain why firms shut
down?

= | <
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CORE-2
METHEMETICAL METHODS FOR ECONOMICS
GROUP-A

Fill in the blanks. (Each question carries one mark)
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. A null set isdenoted by
. A void set is denoted by
.AUB =B A.

1
2
3
4. IfAc B,thenANB =
5. fAc B, thenAUB =
6
7
8
9

. AulU =

isregarded as the father of set theory.

. The Venn diagram was introduced by

. Relation sets are obtained from

10.Y +=5isa function.

11.Y= x%isa function.

12Y=3x*+2x+4isa function.

13.A function is said to be function when two or more

elements of its domain are related to one e ements of its codomain.

14.A function is said to be function when no elements of its

codomain is related with more than one element of its domain.

15.A function is said to be function when all the elements of

its domain are associated with a single element of its codomain.

16.A function that is obtained by interchanging the order pairs of a one-one
onto function is called an inverse function.

17.A function that is directly expressed in terms of independent variableis
called function.

18.A function in which each elements of its domain correspondsto itself is
caled function.
lim 1 _

19 =

"x—-w x

20 M ox=

x—-0

21.Differentiation of a constant functionis
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22.Differential coefficient of e*=
23.Differential coefficient of a*=
24.Differential coefficient of loge*=
25.Differential coefficient of x* + 4x=
26.If total costisC = x? — 5x% + 31x, then marginal cost will
be
27.1f total costis C = x3 — 2x? + 43x, then average cost will
be
28.The first order partia derivates of the function 2x2 + 5xy — y3 w.rt X

IS

29.The first order partia derivates of the function 2x2 + 5xy — y3 w.rtY
IS

30.1n case of substitute commodity, the value of cross elasticity of demand

will be

31.In case of complementary commodity, the value of cross elasticity of

demand will be

32.A matrix consists of one element only is called matrix.

33.A matrix that appears with equal number of rows and columnsis
called matrix.

34.A diagonal matrix in which al the leading diagonal elements are equal is
called matrix.

35.A square matrix in which all the leading diagonal e ements are unity and

all other elements are zeroesiscaled a matrix.
36.1f AXA'=l, then ais matrix.
37. isanumerical value or expression associated with a

square matrix.
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38.The determinant of a matrix is same as the determinant of

its

39.1f any row or column of the determinant consist of zeroes only the value

of the determinant becomes

40.1f any two row or column of the determinant are identical then the value

of the determinant becomes

41.A square matrix with anon-zero matrix is called matrix.
42.A square matrix A issaid to be if |A|=0.

8 5].
c s

43.Determinant of the matrix

44 Rank of the matrix g g] IS

45.[(1) (1) Is an example of matrix.

46. isthe M,, of [192 g]

47.C,, of [j __182] is

48.The matrix A isidempotent if: A X A =

49.An adjoint matrix is the .................. of the cofactor matrix

GROUP-B
Each question carries 2 marks

What do you mean by cardinality of a set?
What isvoid set?

What isvalid set?

What is finite set?

What isinfinite set?

o M~ © D
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6. What is singleton set?

7. What is multitone set?

8. What isequal set?

9. What is equivalent set?

10.What isdigoint set?

11.Set of all colleges of Odisha, explain this set by descriptive method?

12.Set of odd numbers between 5 and 50, explain this set by descriptive
method?

13.Set of even numbers between 1 and 45, explain this set by descriptive
method?

14.Set of natural numbers between 1 and 100, explain this set by descriptive
method?

15.By using suitable example prove that A-(BUC)=(A-B)n (A — ()

16.By using suitable example provethat A — (BNC) = (A—B)U (A—C)

17.What is reflexive relation?

18.What is symmetric relation?

19.What is order relation?

20.What is binary relation?

21.What isinverserelation?

22.Represent the function f(x) = 3 4+ 2x by means of the appropriate
graph?

23.Represent the function f(x) = x? + 5 by means of the appropriate
graph?

24.Represent the function f(x) =

3+2x
2

by means of the appropriate graph?
25.Find inverse of the function f(x) = 3x — 1

26.Find inverse of the function y = 5x3
27.What is function?
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28.What isimage?

29.What is pre-image?

30.Write short note on Radix?

31.Write short note on Normalisation?

32.Write short note on fractional number?

33.Write short note on mixed number?

34.Write short note on floating point representation?
35.Convert the binary no. (111),into decimal equivaent?
36.Convert the binary no. (1101), into decimal equivalent?
37.Convert 54 into its binary equivalent?
38.Convert 5455 into its binary equivalent?
39.Convert 550 into its binary equivaent?
40.Convert 3565 into its binary equivalent?
41.What is onto function?

42.What isinto function?

43.What is one one function?

44.What is many one function?

45.What is constant function?

46.What is discontinuous function?

47.What is even function?

48.What is odd function?

49.What is composite function?

50.What is exponential function?

51.What is polynomial function?

52.What isrational function?

53.What isirrationa function?

54.What is monotonic function?

55.What is parametric function?
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56.Define limit of afunction?

x2-5x+6
x2—4

57.Evaluate -

58.Define continuity of afunction?

2_
59.Find if the function ’;—_39 is discontinuous at x = 3

60.What is differential coefficient?
61.What is differentiation?

62.State the product rule of differentiation?
63.State the quotient rule of differentiation?
64.State the chain rule of differentiation?

65.Find the differential coefficients of % with respect to x?

66.Find the differential coefficients of \/i} with respect to x?

67.Find the differential coefficients of log5x with respect to x?
68.Find the differential coefficients of e ™ with respect to x?
69.Find the differential coefficients of x3e*with respect to x?

70.Find the differentia coefficients of 2x + 32 with respect to x?

1
log,7

71.Find the differentia coefficients of

with respect to x?

72.Find average and marginal cost from the total cost function € = x? —
5x% + 31x

73.What is homogeneous function?

74.Find the first order partial derivates of the function 2x? + 5xy — y3-

75.Find the first order partial derivates of the function log (x? + y?)

2

76.Find the first order partial derivates of the function

x%+y
x2+
77.Find the first order partial derivates of the function(5x + 4y)3

78.Find the first order partial derivates of the function ,/xy

79.Find the first order partial derivates of the function e*”
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8- Find the four second order partial derivatives of the function f(x,y)= 2x%°

8 Find the four second order partia derivatives of the function f(x,y)= 2x>-
Bxy+y’

82.Find the partial elasticities Z = x2e¥

83.Determine the price e asticity of demand for the function x = 32 — 4p —
p? where p=3.

84.Determine the price éasticity of demand for the function p = S where

k>0.
85.What is null matrix?
86.What is singleton matrix?
87.What is scalar matrix?
88.What is identity matrix?
89.What is triangular matrix?
90.What is diagonal matrix?
91.What is minor?
92.What is cofactor?
93.What is orthogonal matrix?
94.What is symmetric matrix?
95.What is singular matrix?
96.What is non-singular matrix?
97.Define determinant of a matrix?
98.State any three properties of determinant?
99.What isrank of amatrix?

100.Find determinant of A= [172 _96]
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GROUP-C
Each question carries 3 marks

What is subset?

What is super set?

What is proper set?

What is power set?

What is Universal set?

What is complementary set?

What is overlapping set?

What is cartesian set?

What is proper subset?

10.By using suitable example provethat A — (A—B) =ANB

© © N o gk~ 0w DR

11.By using suitable example provethat A'—= B’ =B — A

12.By using suitable example provethaa AN (B—C) =(ANB)—(ANC)

13.By using suitable example provethat (A—B)U (B —A) = (AUB) —
(AN B)

14.What is anti-symmetric relation?

15.What istransitive relation?

16.What is equivaence relation?

17.Represent the function f(x) = x2 + 5 by means of the appropriate
graph?

18.Represent the function f(x) =

3+2x
2

by means of the appropriate graph?
19.Find inverse of the function f(x) = 3x — 1
20.Find inverse of the function y = 5x3

21.Define domain of afunction?
22.Define co-domain of afunction?
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23.Define range of afunction?

24.Convert the binary no. (10111),into decimal equivalent?
25.Convert the binary no. (101010), into decimal equivalent?
26.What isinverse function?

27.What is explicit function?

28.What isimplicit function?

29.What is continuous function?

lim x*-81

30.Evaluate —
x—-1

x—3

lim x-2

31.Evauate

xX—0 X+1

32.Find if the function % Is discontinuous at X = 3

2__
33.Find if the function % is continuous at X = 2

34.Show that f(x) = (x? + 3x + 4)is continuous at x = 1
35.State the chain rule of differentiation?
36.Find the differential coefficients of e%**? with respect to x?

37.Find the differentia coefficients of e*logx with respect to x?

x3

x3+2

38.Find the differential coefficients of with respect to x?

39.Find the differentia coefficients of x. e* with respect to x?
40.Find the differential coefficients of % with respect to x?
41.Find the differential coefficients of (5 — 2x)® with respect to x?
42.Find the differentia coefficients of v/5 — 2x with respect to x?
43.Find the differential coefficients of 2*° with respect to x?

44.Find the differential coefficients of 3¢” with respect to x?
45.Find the differential coefficients of x* with respect to x?
46.Find the differential coefficients of x¢” with respect to x?
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47.Determine the price elasticity of demand for the functionx = 32 — 4p —
p? where p=3.

48.Determine the price easticity of demand for the function p = S where

k>0.
49.Determine the price elasticity of demand for the function x = ;—Z.
50.Determine the price easticity of demand for the function p= (xi(i)z.

51.Find average and marginal cost from the total cost function ¢ = x3 —
3x2 + 15x.

*2 Find the four second order partial derivatives of the function f(x,y)= 2x>-
BXy+y’

53.Find the four second order partia derivatives of the function f(x,y)=
log(x°y’)

>* Find the four second order partia derivatives of the function f(x,y)=xe&"-
2

y
55.What is scalar matrix?

56.What is identity matrix?

57.What is singular matrix?

58.State any three properties of determinant?
59.What is rank of amatrix?

60.Find inverse of the matrix i ;}]
-2 1 3 3 1
61.Find the product of BA where, Az[ o a4 5] B=10 -1
2 4

62.Find adjoint of the matrix ﬁ g

63.S0lve the following linear equations by the method of matrix 3x+11y=7
and 6x+22y=5.
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64.Determine rank of the following matrix A=

3 2 1
045]

3 6 6

65.S0lve the following linear equations by using Cramer’s rule 4x+3y=8 and

a &~ WD PR

ox+7y=17.

GROUP-D
Each question carries 7 marks

If A and B are two setsthen Provethat (AU B) = (B U A)

If A, B and C arethree setsthen Provethat (AUB)UC =AU (BUC(C)
If A, B and C arethree setsthen Provethat (ANB)NC =AN(BNC)
If A and B aretwo setsthen Provethat (AN B) = (BN A)

If A, B and C are three sets then Provethat AU(BNC) =(AUB)N
(AU )

If A, B and C are three sets then Provethat AN (BUC) =(ANB)U
(AN )

If A and B are two sets then Prove that(A U B)=A'n B’ (De Morgan’s
law-I)

If A and B are two sets then Prove that(A N B)=A"U B’ (De Morgan’s
law-11

If A, B and C are three sets then Prove thatA — (BNC)=(A—B) U
(A-0)

10.Write down the limit theorems involving two functions?

11.Find the domain and range of the functions (I) Y =

(Y =V&d—X,

1
X

1
Y20 (Y = —
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12.Provethat Y = 7X6+3X* — 2X2 + 4 IS an even function.

13.A Publishing house finds that the cost of production directly attributed to
each book is Rs.30 and that the fixed cost are Rs.15000. If eac book can
be sold for Rs.45, then determine ;(1) the cost function (I1) the revenue

function (I11) the profit function (1V) the break even point.

lim X"—a™

X-a X—-a

e* =1

14.Prove that =na™" ! wherea > 0

lim
X-0

15.Prove that

lim 5x3-6
16JEVdLEne;:3;§ii§§

17.Determine whether the function is continuous or not a X=2, f(X) =
x?—4x+3

18.Show that the f(x) = 3x? = 4x — 5 is continuous at x=3. Also prove
that f(x) is continuous for al value of X.

19.Find the differential coefficient of the following functions (1) (x2 +
5)3/2 (1) log[(5-2x)(5+3x)].

20.Find the derivative of the following functions; () x
(1N (log x)*

21.Determine the fourth order derivative of the function y = logv/3x + 4

22.Determine the price easticity of demand for the function, x = 32 — 4p —
p? where p=3.

23.Determine the price éasticity of demand for the functionx = ;—Z where X

isthe demand for goods at p price.

24.Determine the price elasticity of demand in terms of x for the

functionp = T

25.A firm with linear demand function can sell 1000 units when the price is
Rs.4 per unit, and 1500 units when the price is RS2 per unit/ On the given
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premises determine (1) the demand function (1) the total revenue function
(111) the average revenue function and (IV) the margina revenue
function.

26.Explain the relationship between average cost and marginal cost by using
derivative?

27.Examine the average and marginal cost relations when the total variable

costisC = x3 — 3x?% + 15x.

R

28.Show that the easticity of dem,and is equal to AR/iMR

under the linear

demand law p = a + bx

29.Verify Euler’s theorem when z = x? + y?

x3+y3
xy

30.Verify Euler’s theorem whenz =

31.The demand function for the two commodities are given as xlz_p—’;l
2

andx, = ﬁ, where pl and p2 are prices and x1 and x7 denotes the

D2

guantities of the two commodities respectively. Shows that the two

commoditise are substitute of one another.

2 1 3 L1
32.1f A:[ ] and Bz[o 2 ] verify that (AB) = B'A’

4 1 0

5 0
33.What is determinant? Explain the properties of determinant.
x+a b c
34.Provethat | ¢ x+b a |=0
a b x+c

35.Solve the following system of equations by using Cramer’s rule 3x-
4y+57= -6, X+Y-2Z=-1, 2X+3Y+Z=5

1 2 3
36.Find inverse of thematrix A=[1 3 5 ]

1 5 12
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37.S0lve the following equation by matrix method X+Y+2Z=4, 2X-

© o N o

Y+3Z2=9, 3X-Y-Z=2

— [ -

+31°" YEAR ARTS (2"° SEMESTER)

CORE-3
INTRODUCTORY MACRO ECONOMICS
GROUP-A
Each question Carries 1 mark

had classified economics into two branches

such as micro economics and macroeconomics.

theory isthat part of economics which studies the

overall average and aggregates of the system.

deals with the functioning of the economy as a

whole.
The famous book ‘General theory of Employment, Interest and Money’

was written by

The famous book ‘General theory of Employment, Interest and Money’
was published in the year

The say’s law of market state that creates its own demand.

Is the combination of inflation and unemployment.

A Is aquantity measured at a particular point of time.

A IS a quantity measured over a specified period of

time.
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10. refersto that position in which al units of an economy

arein equilibrium.

11. refersto that position of equilibrium whichis

concerned with the equilibrium of a single economic unit.

12.Net indirect tax = Indirect tax -

13.Market price = Factor cost + Indirect tax -
14.GNP = GDP +
15.NNP at market price = GDP at market price -

+

16.NNP at factor cost is also known as

17.Personal income = - corporate saving — corporate tax.

18.Disposable persona income = Personal income-

19. method is also known as value added method.

20.National income identity in atwo-sector economy requires Investment

must be equal to
21.National income identity in athree-sector economy requires Investment
plus Government expenditure must be equal

to

22.National income identity in afour-sector economy requires |+G+(X-M)

23.A is an outflow or withdrawal of income from the
circular flow.
24.According to money is what money does.

25.The paper notes and coins are called

26. assetsis an assets that can be easily exchanged for goods
and services.

27.The direct exchange of economic goods for one another is
caled
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28.When money takes the form of a commodity with intrinsic valueitis
caled

29. Ismoney that cannot be redeemed for anything
other than that areplica of itself.

30.Time deposits, Bill of exchange, Treasury bills etc are exampl e of

money.
31.Debit cards, Credit cards are example of money.
32. are those coins whose face value is more than intrinsic value.

33.The book “Purchasing power of money’ was written
by
34.The transaction approach of quantity theory money was put forward
by
35.The modern quantity theory money was given by

36.The liquidity theory of money was given by

37.According to keynes the transaction demand for money is a function of

38.The speculative demand for money is a function of

39.At alow rate of interest demand for money become perfectly elastic, this
situation is called

40.Currency with the public + Bank reserve =

41. isthe ratio of change of money supply to the
change in High powered money.

42.Thereisa relation between value of money and
price level.

43.A persistent and appreciable risein genera price level is
caled

44.According to “ Inflation is unjust, deflation is

inexpedient, of the two perhaps deflation is worse”.
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45, represent inverse relationship between rate of

unemployment and rate of changesin wage rate.

46.The shape of long run phillips curveis

47. implies absence of involuntary unemployment.

48.The principle of effective demand was given by

49, isthe logical starting point of keynesian

theory of employment.
50. is determined at the level where aggregate demand
Is equal to aggregate supply
51.Theratio of consumption to incomeis called

52.The ratio of change in consumption to change in incomeis
caled

53.APC + APS =

54.MPC + MPS =

55.1f MPC is 0.75, value of the multiplier will be

56.The psychological law of consumption was given by

57.Induce investment is a function of

58.The concept of multiplier was first developed by

59.Employment multiplier was given by

60.Investment multiplier was given by

GROUP-B
Each question carries 2 marks.

1. What is economic static?
2. Define comparative static.
3. Define stock.

4. Define equilibrium.
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What is partia equilibrium?
What is GNP?
Define NDP at factor cost.

What is private income?

© © N o 0

Define money.

10.Define near money.

11.What Fisher’s equation?

12.Give Cambridge equation.

13.What do you mean by value of money?
14.Define inflation.

15.What is hyper inflation?

16.What is suppressed inflation?

17.What is full employment?

18.What is MPC?

19.What is MPS?

20.What is APC?

21.What is Multiplier?

22.What do you mean by induced investment?
23.What is aggregate demand?

24.What is forward multiplier?

25.What is marginal propensity to save?
26.What isinvestment demand schedul €?
27.What is token money?

28.What is say’s law?

29.What is budget?

30.What is unbal ance budget?

31.What is consumption function?
32.What do you mean by financial investment?
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33.What do you mean by autonomous investment?

34.What do you mean by net investment?

35.Define value addition.

36.What is meant by problem of double counting?

37.Write any two conceptual difficulties faced in the estimation of
national income.

38.What is green accounting?

39.Why saving treated as leakage in acircular flow model?

40.Mention any two characteristics of money.

41.What is primary function of money?

42.Define cost push inflation.

43.What is meant by demand pull inflation?

44, What is the meaning of |aissez-faire policy?

45.Explain voluntary unemployment.

46.What do you mean by ex-ante saving?

47.\What do you mean by ex-post saving?

48.What is aggregate supply?

49.What do you mean by effective demand?

50.What do you mean by real investment?

GROUP-C
Each question carries three marks

1. Explain the scope of macroeconomics?
2. What are the limitations of macroeconomics?
3. Distinguish between micro and macroeconomics.

4. Define economic dynamics.
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5. Define the concept of flow.

6. What is genera equilibrium?

7. Define GDP at market price.

8. What is meant by net national product at factor cost?

9. What is persona income?

10.Distinguish between GDP and GNP.

11.Define intermediate goods.

12.What is meant by problem of double counting?

13.Write three conceptual difficulties faced in the estimation of
national income.

14.What is green accounting?

15.Why saving treated as leakage in a circular flow model?

16.Mention main characteristics of money.

17.What is primary function of money?

18.What is secondary function of money?

19.What is contingency function of money?

20.Define outside money.

21.Define inside money.

22.Define fiat money.

23.What islimited legal tender money?

24.Define full-bodied money.

25.What is velocity of money?

26.What is an Index Number?

27.Define wholesale price index.

28.Define consumer price index.

29.Define cost of living index

30.Mention the characteristics of index number.

31.What is meant by simple index number?
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32.Define wage induced inflation.

33.What is profit push inflation?

34.What are the measures to control inflation?

35.Define demonetisation.

36.What do you mean by stagflation?

37.What isinflationary gap?

38.Define cost push inflation.

39.What is meant by demand pull inflation?

40.What is the meaning of laissez-faire policy?

41.Explain voluntary unemployment.

42.What do you mean by ex-ante saving?

43.What do you mean by ex-post saving?

44 What is aggregate supply?

45.What do you mean by effective demand?

46.What do you mean by real investment?

47.What is the difference between induced and autonomous
investment?

48.What is difference between ex-ante saving and ex-post saving?

49.What is dynamic multiplier?

50.Digtinguish between expansionary and contractionary fiscal

policy.
GROUP-D
Each question carries 7 marks

1. What do you mean by macroeconomics? Discuss the importance and

l[imitation of macroeconomics.
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2. Digtinguish between micro and macroeconomics. Discuss the salient

features and limitation of macroeconomics.

3. Define  macroeconomics. Explain the scope and limitations of

Macroeconomics.

4. What is meant by economic static, comparative static and economic

dynamics?

5. What do you mean by concept of equilibrium? Explain its significance in

economic analysis.

6. Explain briefly the main concepts of national income. State their

interrelationship with each other.

7. Explain concept of domestic product. Distinguish between gross domestic

product and gross national product.
8. What do you mean by national income? What are the various conceptual

and statistical problems faced while estimating national income?

9. Define gross national product. Discuss the product and income method of

calculating gross national product. Would the estimate be equal by either

method?

10.Explain the interrelationship between products or value added, income

generation and expenditure method of national income accounting.

11.Explain in brief the product method of measurement of national income.

Mention the difficulties involved in the use of product method of

measurement of national income.

12.Explain in brief the methods of measurement of national income. What

are the difficulties in the measurement of national income?

13.Explain diagrammatically the circular flow of income and product in two

sector moded!.

14.Explain the circular flow of income in a three sector economy with the

help of adiagram.



QUESTION BANK
DEPARTMENT OF ECONOMICS, PATTAMUNDAI COLLEGE, PATTAMUNDAI

15.Explain circular flow of income in four sector model.

16.Distinguish between real flows and money flows. Explain and illustrate
with the help of adiagram.

17.What is meant by batter system of exchange? Explain its merits and
demerits.

18.Money is what money does. “ critically examine the statement .

19.What is money? Critically examine the statement.

20.Critically examine Fishers equation of quantity theory of money.

21.Critically examine Cambridge equation of quantity theory of money.

22.Explain Keynes fundamental equation of money and prices.

23.Would you consider cash balance approach to the value of money as
superior to transaction theory? Explain.

24.What is an Index Number? What are its uses? Discuss the problems of
constructing an index number.

25.Analyse the process of measuring the value of money and discuss its
limitations.

26.Define inflation. What are the causes of inflation? Suggest measures to
correct it.

27.Critically examine the effects of inflation on economic devel opment.

28.Define stagflation. Suggest various measures to combat it.

29.Explain Keynesian theory of inflation. Discuss the concept of inflationary
gap.

30.Explain Phillips inflation-unemployment trade off.

31.Critically examine the classical theory of employment.

32.“The full employment is a normal feature of capitalistic economy.”
Critically examine the statement.

33.“Supply creates its own demand.” Explain the statement critically.

34.Explain the Keynesian theory of income and employment.
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35.Explain meaning of the term propensity to consume. What are the main
features or characteristics of consumption function?

36.What is marginal propensity to consume? What are its determinants?

37.State and explain Keynes psychologica law of consumption along with
its importance in the determination of income and employment in the
economy.

38.What is meant by investment? Analyse the factors which govern the
inducement to invest.

39.Discuss the significance of marginal efficiency of capital and rate of
interest as determinants of investment.

40.Explain and illustrate the concept of multiplier. What is the importance of

multiplier in economic analysis and economic policy?

— =

+31°" YEAR ARTS (2"° SEMESTER)

CORE-4

MATHEMATICAL METHODS FOR ECONOMICSH |

GROUP-A
Each question carries 1 mark

1. Theinput output model was developed by

2. Shows the numbers of units any industry’s output needed

to produce one unit of another industry’s output.
3. Theinput coefficient matrix isalso called matrix.
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4. Condition used to test the feasibility of an input

output model.
5. In case of input output model the [I-A] matrix is known

as

6. For the feasibility of input output model, the determinant of [I-A] matrix
must be

7. For the feasibility of input output model, the diagona elements of [I-A]
matrix must be

8. In model the entire production is consumed

internaly.
9. In model thereis absence of final demand sector.

10.The second order derivative of y = 4x2 is

11.The second order derivative of y = $ IS

12.The second order derivative of y = 5x3 + 3x2 + 34 is

13.The second order derivative of y = e?*

14.1f the 1% order derivative is greater than zero, then the function is
called function.

15.1f the 1% order derivative is less than zero, then the function is
caled function.

16.A function is at x=aif in an areavery close to [af(a)] the

graph of the function lies completely above its tangent line.

17.A function is at x=aif in an area very close to [af(a)] the

graph of the function lies completely below its tangent line.
18.A positive second order derivative at x=a denotes the function is
aa

19.A negative second order derivative at x=a denotes the function is
aa
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20.A IS a point a which the function is either at a

relative maximum or minimum.

21. Is a point on the graph where the function crosses its

tangent line and changes from convex to concave or vice versa.

22. occurs only where the second order derivativeis zero.

23.At the point of inflexion value of second order derivative

is

24. IS the process of finding the relative maximum or

minimum of afunction.
25.Thedy/dx of 2x — 3y = 61is
26.The dy/dx of x% + 2y = 23is
27.The dy/dx of 3x? + 4y = 65 is
28.Thetotal differential of y = 4x3 + 7x? —3x + 3 is
29.Thetotal differential of y = 7x% + 4x — 45 is
30.Thetotal differentia of y = 4x23xis

2x-3 .

31.Thetotal differentia of y = 1S

32.The necessary condition for maximisation is f'(a) =
33.The necessary condition for minimisationis f'(a) =
34.The sufficiency condition for maximisationis £ (a)
35.The sufficiency condition for minimisationis f"(a)

36.The criticd vaue of the function y=7x*+112x—54 s

37.The critical vaue of the function y = —-9x%+72x—13 s

38.The critical value of the function y = —7x%+ 126x —23 is
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39.For the maximization of a multi variable function f,,.f,, must
be

40.For the minimization of a multi variable function f,.f,, must
be

41.In case of multivariable optimization if f,.f,, < (fi,)*> and

fxx and f,,,, have the same signs, the function is at
point.
42.In case of multivariable optimization if f,.f,, < (fi,)* and

frx and f,,,, have different signs, the function is at

point.
43.Theintegral valueof [ 3.5dx is

44.Theintegral value of f—%dx is

45.Theintegra valueof [ dx is
46.Theintegral valueof [ 5x2dx is
47.Theintegral valueof [ 8%dx is

48.Theintegra value of | 14 10x dx is

49.Reversing the limit changes the of the definite integral.

50.1f the upper limit of the integration equals the lower limit of the
integration, the value of the definiteintegral is

51.1f margina revenue is 100 — 2qg — 3g? then total revenue will
be

52.1f margind revenue is 84 —4q —q? then total revenue will
be

53.1f marginal cost is 25+ 30q — 9g? then total variable cost will be
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54.1f marginal cost is 45+ 10qg —92 then tota cost will be

55.1f all the principa minors are negative, the boarder Hessian is
definite.
56.A positive definite Hessian always satisfies the sufficient condition of a
relative

57.1f the principal minors alternate consistently in sign from positive to

negative, the boarder Hessian is definite.

58.A negative definite Hessian always meets the sufficient condition for a
relative

GROUP-B
Each question carries 2 marks

Define closed input output model ?
Define open input output model?

What is static input output model?

What is dynamic input output model?
What is transaction matrix?

What is atechnological coefficient?
What is technologica coefficient matrix?
What isinput vector?

© ©® N o g k~ W NP

State the feasibility conditions of input output model ?

10.Find the second order derivative of y = 3x* — 2x3 + 6x

11.Find the second order derivative of V1 — x2
12.Find the second order derivativeof y = logx
13.Find the second order derivative of y = log (x + a)
14.What is increasing function?
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15.What is decreasing function?

16.What is concavity of afunction?

17.What is convexity of afunction?

18.What is point of inflexion?

19.State the condition for convexity of a function?

20.State the condition for concavity of afunction?

21.State the condition for point of inflexion?

22.Define total differential?

23.Find thetotd differential of the functiony = 7x3 — 5x? + 6x — 3
24.Find the total differentia of the function y = (4x + 3)(3x — 8)
25.Find the tota differential of the function z = 7x?%y3

26.Find the total differential of the function Z=%

27.Find the total differentia of the function z = (x — 3y)3

28.Find the totd differential of the function Z=x2 + 2xy

29.Find the total differentia of the function Z = x”

30.Find the total derivative dz/dx for Z = 6x2 + 15xy + 3y? where
y = 7x?

31.Find the total derivative dz/dx for Z= (13x — 18y)? wherey = 3x — 4

32.What isimplicit function?

33.Find derivative dy/dx of theimplicit function 4x2 — y3 = 76

34.Find derivative dy/dx of the implicit function 24x3 + 4y%=564

35.Find derivative dy/dx of the implicit function 7x2?y3 = 67

36.Find derivative dy/dx of theimplicit function x% + 2xy = 76

37.What is stationary function?

38.State the condition for increasing function?

39.State the condition for decreasing function?

40.Define maxima of afunction?
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41.Define minima of afunction?

42.State the condition for relative maxima?

43.State the condition for relative minima?

44.Test whether the function is increasing or decreasing or stationary at x=4,
y=3x%—14x+5

45.Test whether the function is increasing or decreasing or stationary at x=4,
y=x3—7x%+6x —2

46.Test whether the function isincreasing or decreasing or stationary at
x=4,y = x* — 6x3 + 4x? — 13

47.Test to seeif the following function is concave or convex at x=3,
y=—2x3+4x% =9x — 15

48.Test to seeif the following function is concave or convex at x=3,y =
(5x% — 8)2

49.Find the critical value of the function f(x) = —7x% + 126x — 23

50.Find the critical value of the functionf (x) = 3x3 — 36x2 + 135x — 13

51.Find the critical value of the function f(x) = 2x* — 16x3 + 32x% + 5

52.State the condition for relative maximum in case of multi variable
function?

53.State the condition for relative minimum in case of multi variable
function?

54.What is convex set?

55.What is convex function?

56.What is integration?

57.Determine the integral [ 4x3 dx.

2
58.Determine the integral [ x3dx.

5
59.Determine the integral [ x 7z dx.
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60.Determine the integral [ %dx.

61.Determine the integral [ (5x3 + 2x? + 3x)dx.
62.Determine the integral by using the substitution method [ 10x( x? +
3)*dx.

2x

) dx.

63.Determine the integral by using the by parts method [

64.Evaluate the definite integral [, 3x2 dxx.

65.Evaluate the definite integral [ 164 x~23dx.
66.What is constraint optimization?

67.State the necessary condition for constraint maxima?
68.State the necessary condition for constraint minima?
69.What is Lagrange multiplier?

70.What is Lagrange function?

71.How to interpret Lagrange multiplier in case of constraint optimization.

GROUP-C
Each question carries 3 marks

State the main features of input output model ?
State the assumptions of input output model ?

What isinput coefficient matrix?

What is Hawkins Simon conditions?

What is Leontief matrix?

Find the second order derivative of y = x3logx
Find the second order derivative of y = (2x + 3)1°

Find the second order derivative of y = x? +/x

Find the total differential of the functiony = %

© © N o g bk~ w0 DR
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10.Find the total differentia of the functiony = (11x + 9)3
11.Find the total differentia of the function Z=,/x + y

12.Find the total differential of the function Z = ——

x+y

13.Find the total derivative dz/dx forz = 2=2¥
2x+5y

wherey = 3x — 4

x+1

14.Find the total derivative dz/dx forZ = 8x — 12y where y = —

15.Find derivative dy/dx of the implicit function 6x% + 15xy + 3y% = 363

16.Find derivative dy/dx of the implicit function 3x2 + 13xy + 7y? = 324

17.Find derivative dy/dx of the implicit function 4x2 + 5xy + 3y3=853

18.Find derivative dy/dx of the implicit function x*y® = 676

19.Find the relative extrema of the function f(x) = —7x2 + 126x — 23

20.Find the relative extrema of the function f (x) = 3x3 — 36x% + 135x —
13

21.Find the relative extrema of the function f(x) = 2x* — 16x3 + 32x?% +
5

22.State the condition for relative maximum in case of multi variable
function?

23.State the condition for relative minimum in case of multi variable
function?

24.0Optimize the function y = 7x% + 112x — 54

25.0ptimize the function y = —9x2% + 72x — 13

26.0ptimize the function y = x3 — 6x? — 135x + 4

27.0ptimize the function y = —2x3 + 15x2% + 84x — 25

28.0ptimize the function y = x* — 8x3 — 80x? + 15

29.0ptimize the function y = —(x + 13)*

30.0ptimize the functiony = (9 — 4x)*

31.Maximize the function and find the maximum value TR=32q — ¢*
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32.Maximize the function and find the maximum valuer = —q? + 11q —
24

33.Maximize the function and find the maximum value —q3 — 62 +
1440q — 545

34.What is convex set?

35.What is convex function?

36.Determine theintegral [(2x® — 3x*)dx.

37.Determine theintegral [ 2** dx.

38.Determine theintegral [ e>* dx.

39.Determine the integral by using the substitution method
[ x*(2x>—=5)*dx.

40.Determine the integral by using the substitution method [ (x — 9)de.
41.Determine the integral by using the substitution method [ 6x — 11)~° dx.

42.Determine the integral by using the substitution method [ ﬁ dx.

43.Determine the integral by using the substitution method [ 24xe3*° dx.
44.Determine the integral by using the by parts method [ x2 e?*dx.

5x
(x—1)2

dx.

45.Determine the integral by using the by parts method [

46.Determine the integral by using the by parts method [ 15x(x + 4)gdx.
47.Evaluate the definite integral [ 03 4e?*dx.

48.Evaluate the definite integral | 010 2e72* dx.

49.What is Border Hessian Determinant?
50.State the necessary and sufficient condition for constraint maxima?
51.State the necessary and sufficient condition for constraint minima?
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GROUP-D
Each question carries 7 marks

. Develop an input output model for the economy which is divided into
three producing industries. Also point the procedure for its solution?

. Explain Hawkins-Siman conditions. Are these conditions satisfied for for

_[1.2 0.3
A_[0.4 1.8]
. A three sector economy has the following input coefficient matrix A and
0.3 0.2 0.2 80
the fina demand vector F: A=(02 01 05| F=[30] Findthe
02 04 0.2 50

gross output of each sector to meet the final demand. What would be the
labour requirement for the final output of the three industries.
. A three sector economy has the following input coefficient matrix A and

0.2 0.3 0.2] [150
F=

the final demand vector F; A=104 0.1 0.3 200| Find the

0.3 05 0.2 210
gross output of each sector to meet the final demand.

5. Analyse the assumption, uses and limitations of input output model?

6. In a closed input output model, the interrelationship between the

industries of the economy and the final demand are given below:

Industries A B C Final demand
A 10 4 8 14
B 4 6 4 18
C 4 4 10

Calculate the output levels of the three industries consistent with the model.

7. Find the 2™ and 3" order differentia coefficients w.rt x (i)y = 3x3 —

9x (ii) y = x%logx
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8. Find the 2™ and 3" order differential coefficientsw.r.t x when y = xe*’

9. Show that y =x? = 2x —3isconcaveupwardandy =5 — 3x —
x? ic concave downward.

10.Prove that the curve given by 3y = x3 — 3x% — 9x + 11 has a maximum
at x=-1 and minimum at x=3 and point of inflexion at x=1.

11.Maximize profit = for afirm, given total revenue R = 4000q — 33¢? and
total cost C = 2¢3 — 3¢% + 400q + 5000, assuming ¢>0.

12.Find derivative dy/dx of the implicit function 4x? + 5xy + 3y3=853
andx*y® = 676.

13.Find the total differential of the functions Zzg andz = (x — 3y)3

14.Find the relative extrema of the function f(x) = 3x3 — 36x2? + 135x —
13 and f(x) = 2x* — 16x3 + 32x% + 5.

15.0Optimize the function y = x* — 8x3 — 80x2 + 15 and y =
—(x + 13)*.

16.0ptimize the functiony = x3 — 6x2 — 135x + 4 andy = —2x3 +
15x% + 84x — 25

17.Optimize the multi variable function z = 3x2 — xy + 2y%? —4x — 7y +
12

18.Optimize the multi variable functionz = 48y — 3x% — 6xy — 2y? + 72x

19.Optimize the multi variable functionf (x, y) = 3x3 — 5y% — 225x +
70y + 23

20.Optimize the multi variable function f(x,y) = 3x3 — 9xy + 3y3

21.Explain the properties of definite integral ?

22.Given the demand function

p = 45 — 0.5q, find the consumer surplus when p=32.5 and g=25.
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23.Given the supply function p = (g + 3)? find the producer surplus at
p=81 and g=6.

24.Given the demand function p = 25 — g? and the supply function
p = 2q + 1 assuming perfect competition find consumer and producer
surplus.

25.Integrate the following definite integral by using the methods of

. . 5 3x 3 4x
integration by parts [, (x+1)2dx and/; G

26.Determine the integral by using the substitution method [ ﬁ dx.

and[ 24xe3*” dx.

27.What combinations of goods x and y should a firm produce to minimize
costs when the joint cost function is € = 6x% + 10y? — xy + 30 and the
firm has a production quota of x + y = 34.estimate the effect on cost if
the production quota reduced by 1 unit.

28.What output mix should a profit maximizing firm produce when its total
profit functionism = 80x — 2x2? — xy — 3y? + 100y and its maximum
output capacity isx +y = 12.

29.Minimize cost for a firm with the cost function C = 5x% + 2xy + 3y? +
800 subject to the production quotax + y = 39.

30.Maximize utility u = g,q, when P1=1 and P2=4 and budget B=120.

31.0ptimize the CD production function g = K°3L%> subject to the
constraint 6K +2L=384.

32.What is constraint optimization? Explain the process of constraint

optimization by using Lagrange-Multiplier method.
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Topic: Application of Caleulus in Mathematical Modelling: A Journey
through Inveniory Modelling

Presented By: Dr. Bijoy Krishna Debnath, Assistant Professor { Mathematics), School of
Engineering, Tezpur University, Assam, India

Presented at: Pattamundai College on 26.09,2020

Ouitline of Presentation

r Calculs

= MMaxima and Minima of function

F  Basics of Inveniory Modelling

P Discussion on an Inventory Model as a Special Case

What do you mean by Caleulus?

Culeuhs s the branch of mathematies that deals with the finding and properties of derivatives and
intégrals of functions i.e, application of derivatives and integrals, One of those application of derivatives
involved comvexity, concavity and point of inflexion.

Definition

Consider a function f{2) tha is defined in an interval [, 1f the second order derivative "' (x) = 0 for
all x inan interval [ then J is convex on 1. On the other hand., it /7(r} < O for all ¥ in an irterval /.
then [ s concave on [,

Suppose that f is differentiable on an interval |, The graph of fis

= concove up on ] if [ (slope from negative 1o positive) i3 increasing on [ i, slope 15 increasing,
and

F concave down on [, if 7 (slope from positive to nogative) is deoreasing on J i, slope is
decreasing



Fora continuous and differeninble function fx) & stattonary point ¥ is & point at which the
slope of the function vanishes, ie ('(x) = 0 st x = ¥, where ¢ belangs to its domain of
definition.

=i Ay,
o ﬂﬂ' » )
fxh<0 Sis=0
Yol
) rrss aaie ATy of e
ML AT inflection point
Fig. 1

Figure 2 shows the global and local optimum points.

Mgz A = Relative maxima
Ay = Gilobal maximam

B, B; = Relative minima

H, = Global mimimum

Felative minimam is also

Mix)  global optimsm (since only
& one minimam podnl is teeee )

Fig. 2

What is inventory

Inventory can be defined as 3 stack on hand at a given point of time which may be held for the purpose of
ater wse or sale. It has an economic value that include raw material, work n propress inventory, semi finich
of final product. In inventory control, our main aim is to manage the inventories in such 3 manmer 5o that the
iy 1o day work is ruanning smoathly withow any delzy but at the minimum cost

Various costs related (o iiventlory nre

#  Purchase Cosi: This is the cott invelved in porchasing of inventones, It depends upon the quantity,
Therefore,

Purchase Cost (PO Mo of units {Annual Demand) x cost/unit

=  Ordering Cost: The costs involved in ordering mveniories from source 1o destinateon s called



erdering ¢ost. It includes the tender, processing charge, paper works, mspection and transportation,

Therefore,

QC=Mo ol orders % cosg/order.

Setup Cost: When the inventory flems produced imternally, then the cosis associated with bringing
the shuidown sysiemt imo work, the cosis relsted with this is called sei-up cost. 11 includes

mainienance cost, schedule chan preparation. bringing mw materials, armngement of workers,
tools, equipment costs etc, Therefore,

5= Mo of Set-up x cost'set-up.

Holding ¢ Carryving Costi The costs associated with ihe stofing, keepiig the invenlory ilems within
the production system. It includes shorage costs, handling costs, demage costs ete, It depends upon
the quantity and period for which the invemiory 15 kept. Therefore,

Holding Cost=Avg. inventory for a period x Holding Cost’ unil time.

Shortage Costs: |1 ocour for any absence in the inventory and the costs which are associated with
not serving the costomer, The loss due to this 1s called shontage cost or stock-out costs. Therefore,

SC=No of units shon x shomage costiuni

Inventory Control-Terminology

Demand: it is the number of iterns {products) required per unit of time. The demand may be either
deterministic or probabilistic in nafure.

Order cyele: The time period between two surcessive orders iz called order cvcle.
Lead time: The length of time between placing an order and receipt of items is called lead time.

Safety stock: |1 is also called buffer ok or minimum sock. 191 the 900k or inventory needed to

necount for delays in materials supply and toaccount for sudden incresse in demand due 0 nzsh
orders.

He-order level (ROLY 11 is the peint at which the replenishment sction is mitiated, When the slock
level reached B.OLL., the order is placed for the Hem.

He-order quantity: This is the quantity of materinl (ilems) 1o be ordered a8 the re-order hevel.
Naormally this quantity equals the economac order quantsty



Muodel Deseription

Let us discuess an inventory model by considering two levels of trade credit, limited stomge capacity and
assuming the rewiler can delay incurring interest charges on the unpaid and overdee balance due o the
difference berweoen interest earmed and interest charged, a sitsarson designed w rellect real world business
ST B,

Assumplions
¥ The replenshment rate 1s infinie, Le., the replenshment &5 instantaneos.
# Backlogging & not allowed,
#  The kead-time is assumed 1o be negligible.
#  The demand raie is known with certaimty and unifiorm.

oA constand frection. &, of the an-hand inventory whech deteriorates per unit time snd there is no
repair or replenishment or the deteriorated imventory during a cyvele time,

F  The retailer can accumulsie fevenue and earn interest afler the customer pavs for the amount of
purchasing cost 1o the retailer until the inventory cycle T when M < T and the retailer cams interest
on sules revenue up tothe permissible period M when M > T,

a4

The retailer can decide to pay off all accounts either ot the end of the permissible period M or at any
tinre point dusing (M, T].

Moistions

= [ = annual demand e



# 8 = a constent fraction of the on-hand inventory which deteriomtes per unit time

'

¢ = unit purchase cosd of the nem,
# L= il selling price of the item,

¥ k= unit stock holding cost for item in OW (excluding capital opportnity cost)

N

k = unit stock holding cost for item in RW (excluding capital opportunity cost)

.

A = the ordering cos! per order,

w

M = the retarlers rade credit period offered by supplier in vears

MW= the customer’s trade credi period offered by rétasler in vears,

W

. = the annual interest that can be earned per unit.
# = the annunl interest charges payable per unil
# T = peplenishment evele time

# = lhe sorage capacity of OW

Let A} he the inveniory kevel ot any time o, (1< o T Depletion due o demand ind due to deterinration
will pocur simlaseowsly, The differend sl equation thel describes the nstantaneow state of B over |0, 7] @

given by

dl
=+ Min=—0 0gmT

The solutson of the shove differeniial eguation with boandary conditlon 1{T) = 0
I =1—;[r“ Mo} Osi<T.

Thas,
@= n%w"' — 1L

The number of wnits that detersorate during one ovole i

_ DT -1

@- BT i

L
r- - Eh{T + I)

Eigs. (3 yields
= Wi and only if T3> 7T,

i

2

LBLl]

4

i)

(i



(4} The interest eamed per yoar can be obtabned a5 follows:
Case 1:0<=Tag N

Anraral intevest eamed = e I{A - N}
Cae L N<T oM

= =

Anpual inzevest oamed -I—Lw_.u

CelM<=TLW

in this cese, T o W mmplies that the revsler puys off the total smouni owed io the sspplier o7 and has amount
Sl ¢ SO o on harsd 8 tiene B4 then the retailer can obtain the interest samned L (sOM - S3° _ TyT o) - RN ¥
during v i pegiod [A 7] On theother hend, after the tme pomn A, he reailer comtinuously sdbs tems and uses the revene

to-eam inberesy wnid dme T, That &, the mtailer can sooummulate reveriue and cann interes sLOT - MR dering the period Mo T,
Therelore.

Al bEhest eddmied F#(ﬂ”+w EﬂT)LT-”kf”’pw 'Hlli.ll'.IHH} adl

- R 3 T

Casg 4; W™ T

In this case, W™ o T implies tha thee money (6 the scooamt at time M i less than the purchaieg cost, then the reciler
gradually reduces the finance loan from coostant sades and revenue recstved wntil the time point M+ (DT —sD8-
SR ), After this fime point, the retadler continuousty sells Bems and wses the revenue 1o earn intevest unel fime
T. Therefore,

Sn{r— - [eor - s - g jun)
Fi)

Aneal Enfevest camed =
Cake 2 M < T i W

In thin cane, T« W demplios that sDAS - B o N1 them the retatler pays b isteten change
Case 4= W < T

s case. WO T el imgplies that M R0 L OT phen e etatien peedds b i e diflerence wAth inier-
et rate [ st tiene & Based o the assampisess, thee etailes gradually red Flr é o fi i daan v coepsland
wiles anil pevenue weorved, Thenelore, the mievea payable per opcle &

bl o 225
Furthermers. the anmual Betal rebevant oot for the retaler cas be @pneied i

TEIT) = onderiog cost « deleioeraring oo + sock - olding s BW o seck - bolding st in 0%
+ imbevest payalike - indeses camed

From penstble values of N A amd W, this seuy b the RaBlowyiing Bon posdlbde caurs




(1] Suppeime T, < i = bl 4 =

e this cane. the sl tot] relevans cost can b as Foll

iyt #Q=TeT,
T WT=TxN
T = TGN W N T ol W
TCaT) HM<Tol
Fafl) EW =T

Dy lﬂ}l!-l"u_- #l - 1)
wr

“||T|u;-

LB

7]
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Fusthermaee, TO T) s contimuoos an {1, = )
I Bhis case, fhe anmeal boeal relvast cost can be i ballos

Ty}
TCaiT}
TC(T) o= f TETY
T
TCyiTh

whee

ﬂ-'qﬂl-"‘ m_';'g

f0=TgN
IN<T<T,
WHL=TgM
it M<T W
W <T

e oS g

Mviondy. TN = Tl N and 70T = TOHTLL Furthermnee, T8 T s confsrnioies o (0, =)
[} Suppose o = T, < WS

In this case, e annaad (oral relevant cost can be as lolbin

Tl
TCT)
{1} = EHT_I
Tl
TCu(T)
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A WEBINAR
ON
“SCIENCE IN OUR CULTURE”
Presented by:

Kamalakanta lena

Associate Professor in Physics & P.G. Co-ordinator,

Bhadrak Auto College, Bhadrak.

on

24™ SEPTEMBER 2020
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REPORT

A Webinar was organized by Department of Physics, Pattamundai College,
Pattamundai on 24.09.2020 on the Topic “SCIENCE IN OUR CULTURE". Prof.
Kamalakanta Jena , Assoclate Professor of Physics, Bhadrak Autonomaous College,
was the Resource person for the Webinar. In this Webinar, Dr. Ramesh Kumar
Sahoo, Head of the Department, gave a key note of the Topic. Principal Prof.
Adhikari Laxminarayan Dash welcomed the guest and participants. 5ri Baikunth
Charan Roul introduced guest of the webinar. The webinar was ended with a vote
of thanks by Dipika Rani Dash, a student of +3 3" year Science,

Dr. Ramesh Kumar Sahoo
H.0.D. and Convenor
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gy, OFFICE OF THE PRINCIPAL Mobie | 9437376724
2\ PATTAMUNDAI COLLEGE
S NAAC ACCREDITED B+ GRADE
PATTAMUNDAI, KENDRAPARA, ODISHA - 754215
Rof Mo 25 080, Sote..... B9 24....
To

Mr. Kamalakanta Jena (0.E.5-1)
Associate Professor in Physics & P.G Co-ordinator
Bhadrak Auto College, Bhadrak.

Sub :- Invitation to act as Resource Person in Extramural Webinar

Sir,
You are cordially requested to act as Resource Person for the Physics

Webinar on “Science in our culture” to be held on 24 .09.2020 at 12.15 pm.

Your consent in this regard is highly solicited.

Yours

Wﬂw

Principal '
Pattamundai College,

www pattamundaicollege.ac.in,
E-mail : pattamundaicollege®gmail.com, pattamundaicollege®yahoo.com




(@il - Invitatson for Resource Person

L]

hnps:fmiail google com/mall w7 k=922342 1 7 1 & view =ptésca._

M Gmail Principal Pattamundai College <pattamundaicollege@gmail.com>

Invitation for Resource Person
2 MESsages

Principal Pattamundai College <pattamundacoliege@gmaill com=
Toe kkpenal@gmad.com

aftachmant file

Fﬂnﬂlpaﬂ

Pattamundai Cellege
paftamundaicoliepe@gmail com

= scan0001.pdf
J24k

Kamalekanta Jena <kkjenal@gmail com=
To Principal Pattamundai Coliege <patismundaicoliege@gmail. com>

Thank you sir. It is my pleasure

K lana
[(huntod b hidran]

Fri. Gep 18, 2020 &l 3:.03 PM

Fri. Sep 18, 2020 at 444 PM

= 1= J02, ‘
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C.V. of Resource Person Prof. KamalaKanta Jena
Prof. Kamalakanta Jena is presently working as an Associate Professor of
Physics at Bhadrak Autonomous College, Bhadrak. He is Life member of Odisha
Physical Society and editor of Physics Magazine 'DIGBALAYA'. Prof. Jenais
popular writer and he has written more than five hundred Science articles. His
area of research is Nuclear Physics and he has submitted more than five research

papers to Modern Physics Letter E {MPLE) for publication.
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QOur culture is an ancient and one of the most popular culture
in the world. India is very well known for its rich culture heritage
which is a combination of customs, traditions, lifestyle, religion,
language, rituals, cuisine etc. It is a culture of exuberant diversity.
Many aspects of our culture and traditions are quite scientific
which is not known to vast public.

Here, we analysis some of the cases:

1. Joining Both Palms Together to Greet

In our culture , people greet each other by joining their palms-
termed as “Namaskar”. The general reason behind this tradition is that
greeting by joining both the palms means respect. However,
scientifically speaking, joining both the hands ensure joining the tips of
alithe fingers together, which are denoted to the pressure points of
eyes, ears and mind pressing them together is said to activatethe

pressure points which helps us remember that person for a long time,

2. Wearing of Toe Rings:

Wearing toe rings is not just the significance of married women
but there is scientific reason behind it. Normally toe rings are worn on
the second toe. A particular nerve from the second toe connects the
uterus and passes to heart. Wearing toe ring on this finger strengthens
the uterus. It will keep menstrual cycle regularized. As silver is a good
conductor , it also absorbs polar energie from the earth and passes it to
the body.

3. Throwing coins into Rivers

The general perception for this act is that it brings Good Luck.
However, scientifically, in the ancient tomes, most of the currency used
was made of copper. Copper is a vital metal which is very useful to the



I

human-body. Throwing coins in the river was one way it was ensured
we intake sufficient copper as part of the rivers were the only source of
drinking water. Making it a custom ensured that all of us follow the

practice.

4. Applying Tilak/kumkum on the forehead:

On the forehead between the two eyebrows, is a spot that is
considered as major nerve point in human-body . The Tilak is believed
to present the loss of “ENERGY”", the red "KUMKUM" between the
eyebrows is said to retain energy in the human-body and control the
various levels of concentration while applying kumkum the points on
the mid-brow region and Adnya-chakra is automatically passed. This
also facilitates the blood supply to the face muscles.

5. Bells in Temples:

People who are isiting the temple would ring the bells before
entering the inner Sanctum (Grabha Gruha) where the main idol is
placed . According general perception, the bell is used to give sound for
keeping evil forces away and the ring of the bell is pleasant to God.
However, the Scientific reason behind bells is that their rings cleans our
:;::ﬁ:::l E:; Estitz: sharp and keel_:i our full cencentration on

.. € bells are made in such a way that when th
produce a sound it creates 3 unity in our brains. The moment v
the bells, it produces 3 sharp and enduring sound 3

minimum of 7 secands in echo mode. The duration
enough to activate al|

ring
which lasts for

of echo is paod
the seven heading centers in oyr body E
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6. Why We start with Spice and end with Sweet:

Our ancestors have stressed on the fact that our meals should be
started off with something spicy and sweet dishes should be taken
towards the end. The significance of this eating practices is that while
spicy things activate the digestive juices and cids and ensure that the
digestion process goes on smoothly and efficiently. Sweets or
carbohydrates pulls down the digestive process. Hence, sweets were
always recommended to be taken as the last item.

1. Why do we applying Mehendi on the hand feet:

Besides lending colour to the hands, Mehendi is a very powerful
medicinal herb. It cools the body and keeps the nerves from becoming
tense. This is the reason why mehendi applied on the hands and feet,
which house nerve endings in the body.

8. Sitting on the floor and eating:

This tradition is not just about sitting on floor and eating, it is ,
sitting in the “SUKHASANA" position and then eating. SUKHASANA is
the position we normally use for Yoga asanas. It helps in digestion.

9. Why We should not sleep with our head towards north:

Myth is that it involves ghost or death but scientifically it is
because human body has its own magnetic field and Earth is a giant
magnet. When we sleep with head towards north, our body’s magnetic
field become completely asymmetrical to the earth’s magnetic field.
That causes problem related to blood pressure and our heart needs to
work harder in order to overcome this asymmetry of magnetic fields.
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10. Fasting:

Ancient Indian Medical system points out correctly that the basic
cause of many diseases is the accumulation of toxic material in the
digestive system. Regular cleaning of toxic materials keeps one healthy.
By fasting, the digestive organs get rest and all body mechanisms are
cleaned and corrected. A complete fasting is good for health and
occasional intake of warm lemon juice during the period of fasting
prevents the flatulence.

Thank you all
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