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Master of Arts (Economics) Is1 Semester
1128

QUANTITATIVE METHODS— I (In all Mediums)

Paper— MAECO-1 03

Time Allowed : Three Hours] [Maximum Marks : 80
Note : — Attempt five questions in all, including Q. No. I which

is compulsory and selecting one question from each
Unit. Simple, non-scientific and non-programmable

calculator is allowed.

I . Answer any ten of the following in 25-30 words each :

(a) Define derivative.

(b) Find fx, fy, fxx and fyx of the f(x, y) = x5 + x3y3 + y5.

(c) Properties of inverse of matrices.

(d) What do you mean by consistency of equations ?

(e) Define R2.

(f) Limitations of ratio to moving average method.

(g) What is an ideal index number ?

(h) Give any two problems in the construction of index
numbers.

(i) Express the elasticity of demand in terms of q for

(j) Define linear dependence of vectors.
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«*.
(k) Find xp Xj and x3 if Xj - 2x2 + 3x3 = 1; 3x, - x2 + 4x~ =

3 and 2xl + x2 - 2x3 = -1.

(1) Distinguish between correlation and regression,

(m) Concept of random variable,

(n) Axiomatic definition of probability.

y2
(o) Find partial derivative of u w.r. to y and z for u = —- + yz .

z
10x2=20

UNIT—I
II. (a) Define homogenous functions. Find the degree of the

homogeneity of the function f(x, y) = x3 + y3 - 3x3y and
verify Euler's theorem for this function. 2,4,4

(b) A monopolist has the following demand and cost functions
respectively :

p = 100-5q
c = q2 + 4q + 5

Find the level of profit maximizing output and the

maximum profit. 5

III. (a) If u = ~^-~, verify that :
x + y

. . da-' da ,
(i) x + y = u and

<3x dy
• .

, 52u _ d2u 2d2u .
(») x ^^ + 2xy'^^T + y^:=0 5'5ox. oxoy ay

(b) Determine the price elasticity of demand of p ~ qe~q.
5
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UNIT—II

IV. (a) India's population in 1950 and 1963 was 36 Crores and

51.4 Crores respectively. Find the compound annual

growth rate. 7

(b) Find the present value of an immediate annuity of

Rs. 1,000 per annum for 14 years allowing interest at

5% per annum. 8

V. Solve the following equations by Gauss Reduction (elimination)

method :

x + 2y + z = 2, 3x + 6y + 5z = 4 and 2x + 4y + 3z = 3.

Also solve the equation by matrix inverse method. Do you get

the same answer ? Why or why not ? Explain. 15

UNIT—HI

VI. Fit a linear regression of rice yield (X} quintals) on the use

of fertilizer (X2 kgs per acre) and the amount of rainfall (X3

inches), from the following data :

x,
x.
x3

45

25

31

50

35

28

55

45

32

70

55

32

75

65

29

75

75

27

85

85

31

Estimate the yield when :

(i) X2 = 60 and X3 = 25

(ii) X2 = 80 and X3 = 30. 15
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VII. (a) The sales of a company in lakhs of rupees for the years
2012 to 2018 are given as :

Years

Sales

2012

32

2013

47

2014

65

2015

92

2016

132

2017

190

2018

275

Estimate sales figure for the year 2019 using the equation
of the form

Y = abx where X - Years, Y - Sales

(b) Explain merits and limitations of the Ratio-to-Trend
method. 10,5

UNIT—IV

VIII. A problem in statistics is given to three students A, B and C;

whose chances of solving it independently are —> — and —
2 3 4

respectively. Find the probability that :

(a) The problem is solved.

(b) At least two of them are able to solve the problem.

(c) Exactly one of them is able to solve the problem.
5x3=15

IX. (a) Given below are the two index number series, one with
2001 as base and the other with 2009 as base :

Series A

Series B

Year

Index No.

Year

IndexNo,

2001

100

2009

100

2002

110

2010

125

2003

120

2011

160

2004

130

2012

190

2005

170

2006

200

2007

240

2008

300

2009

350

(i) Splice Series B to Series A

(ii) Splice Series A to Series B

(b) Discuss test of an ideal Index Number.

5,5

5
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WIT i

I. PlHfelf^d ^f

f(x, y) = x5 + x3y3 + y5

^f^FT (Matrices) %

t f^TciT %

25-30

fie, fy, ficx k fyx

R2

fltlr ^t ^HklRd

^J^t^ WTT

f* WTTSTf %

q =

(or)
xp x2

-3 + x 2 - 2 x 3 =-1.

(5)

x - 2X + 3x = 1; 3x - x + 4x

y z u =
z

10x2=20
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II. (ar) i H^M f(x, y) = x3 + y3 - 3x*y

2,4,4

t :

-Jf

p - 100 - 5q

c = q2 + 4q + 5

III. (3F) qft U -
xy

x + y

0) x • T- + y ' — = u and

x

(«r) p =

IV. (3T) 1950 <T23T 1963

14
¥. 1.000

5%

36

5,5

5
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V. ftftf -sTfTT Pi H fa fed Fef

x + 2y + z = 2, 3x + 6y + 5z = 4 cM 2x + 4y + 3z - 3

"RRT 15

VI. Pi H^ fed ^rer
(x^ kgs

(x, 1^4 del)

x,

X̂3

45

25

31

50

35

28

55

45

32

70

55

32

75

65

29

75

75

27

85

85

31

X2 - 60 X3 = 25

X3 = 30.(ii) X2 = 80

VII. (3T) ^TTeT 2012 % 2018

15

eTM
t :

Years

Sales

2012

32

2013

47

2014

65

2015

92

2016

132

2017

190

2018

275

Y = abx where X - Years, Y - Sales
tr ̂  2019

10,5
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VIII.

IX. (sr)

t.l

5x3-15

2001 ^

•jspn A

"jawB

^
^*i*f> ?f.

^
^er«Pl* ?T.

2001

100

2009

100

2002

no
2010

125

2003

120

2011

160

2004

130

2012

190

2005

170

2006

200

2007

240

2008

300

2009

350

5,5

5
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I.

I ft for

Ft

, UtoT F7 25-30

(>K)

(S")

(FT)

(U)

(5f)

(¥)

(3T)

(Uf)

f(x, y) = x5 + x3y3 + y5 H1" fi(, fy, fxx »f^ fyx

(Matrices) ^ ferrate ^ 3J^ I

Ht H f y d d ' 31 3TF3T oft W^ ft ?

R2 yfdsi'fiHd oft I

fetfr J Hy'tS'dPdd oTcT?>

»t'tidH MtJoi'cX TfftfWT oft t ?

3 — T)
q Set q = - -

b

' Ft

of^t F

•-,
HUT Ft ?5F

of I

x2- 2x3 - -1.

(rT)

X3

x

»f§

F3" FT

4X3-3

5f I

U ^ >HfHoT y

sr i

y

Z

10x2=20

f^F u = — + yz
Z
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II.

3x3y nt

i *
ri" I ^67H?T f(x, y) = x3 + y3 -

fgrore oft »f§" fen ^OOHA ?5^

2,4,4

H3T

'

p - 100 - 5q

c = q2 + 4q + 5

III.
x + y

(i) x --- h y - — = u and
dx dy

(W) p = H3T et oftHB"

II

IV. (§) 1950 »ft 1963

51.4 ora^ nti

14

1 ,000 U

5%
fid oil

„
fii) x -- 7 + 2xX ' - + y —\**l - > 2 • / ' V ' ^ _ J * \dx d\dy dy

A

= 0

^ oft I

55•'••'

5

36 o f ?

oft i 7

1%»TrT
>
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x + 2y + z = 2, 3x + 6y + 5z = 4 and 2x + 4y + 3z = 3.

ftirt^dH <J?5 crl" I off

»ft of I

15

VI. fcwrfofe
(X2

— III
§VH (X

(X3 tfysr

x,
*2

3̂

45

25

31

50

35

28

55

45

32

70

55

32

75

65

29

75

75

27

85

85

31

X3 = 25(i) X2 - 60

(ii) X2 = 80

VII. (§) TTW 2012 3s 2018 HoT

X3 - 30.

2019

Y - abx

(»f) WfU1? 31
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X - w&, Y - ft
r- n -v - ~.
T^nt 5 31̂  »ra

1 1

11

15

FPW

reorai
2012

32

2013

47

2014

65

2015

92

2016

132

2017

190

2018

275

10,5
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— IV

VIII.
th ftTH f̂ B"

^
2"' 3" 4

or
(§")

(F)

IX.

A, B »f^ C §
& 5f3?> F!" H

D"!

2001

(i)

(ii)

B

A

(>H)

»{§•

. /^ f̂ H T̂Ĵ  n v

" TScf HHIKW tJ75

2009

5x3-15

JtTI fEoT

MA

MB

JTO

BB̂ ofS.

Hf5

B̂ ras.

2001

100

2009

100

2002

110

2010

125

2003

120

2011

160

2004

130

2012

190

2005

170

2006

200

2007

240

2008

300

2009

350

5,5

5
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