) Printed Pages: 12 Roll No. ....

(ii) Questions :9 Sub.Code: [216[5]8
Exam. Code: [0[310] 7

Master of Arts (Economics) 1% Semester
1128

QUANTITATIVE METHODS—I (In all Mediums)
Paper —MAECO-103

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) = x> + x’y* + y°.
(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
a-p

i
(G) Define linear dependence of vectors.

q=
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II.

III.

(k)

)
(m)
(n)

(0)

(a)

(b)

(b)

Find x, x, and x, if x, — 2x, + 3x, = 1; 3x, —x2+4xf¥
3 and 2x + x, — 2x; = -1.

Distinguish between correlation and regression.
Concept of random variable.

Axiomatic definition of probability.

2
Find partial derivative of u w.r. to yand z for u = _}’Z_ + ¥z,

10x2=20
UNIT—I

Define homogenous functions. Find the degree of the
homogeneity of the function f(x, y) = x* + y* — 3x’y and
verify Euler’s theorem for this function. 2,44
A monopolist has the following demand and cost functions
respectively :

p =100 — 5q

c=q*+4q+5
Find the level of profit maximizing output and the
maximum profit. 5
If u=

i , verify that :
X+y

ou ou
) x-—+y-—=u and
oy

ox
X xg._a_z_ll+2x .azu +y2@— L
(ll) ax2 y axay 6y2 )
Determine the price elasticity of demand of p = ge™.
5
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IV.

VL

UNIT—II

(a) India’s population in 1950 and 1963 was 36 Crores and
51.4 Crores respectively. Find the compound annual
growth rate. s

(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

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—III

Fit a linear regression of rice yield (X, quintals) on the use
of fertilizer (X, kgs per acre) and the amount of rainfall (X,
inches), from the following data :

X [ 45 | 50 |55 |70 %ESel. 75 | 85
Q2S5 135" 45 [ 55 (165 | 75385
X, [ ICNER8 | 32 | 32 {#29.1527Sk31

Estimate the yield when :
(i) X, =60 and X, =25
(i) X, = 80 and X, = 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 2012 |2013 | 2014 | 2015 | 2016 | 2017 {2018
Sales 32 47 | 65 92 132 (190 |275

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

Y = ab* 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;

1

1
whose chances of solving it independently are 23 and 2

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 :

Year 20012002 | 2003|2004 2005 | 2006] 2007 | 2008 2009
IndexNo.| 100 | 110 | 120 | 130 | 170 | 200 | 240 | 300 | 350

Series A

Year 2009|2010 2011|2012
IndexNo.| 100 | 125 | 160 | 190

Series B

(1) Splice Series B to Series A
(ii) Splice Series A to Series B 5,5
(b) Discuss test of an ideal Index Number.
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(R=8r wrew)

AT~ g wew 1 W & atER B, T vdw g ¥ ¥
Y9 1 =EA Hd BY, Bl i YA e | FrarRor, -
T IR-GUASE Hegelc H1 TN HA Al FART & |
L Praffa & & 5 <@ &1 25-30 o=i & IR T

(%)
(®)

Q>

Q)
(%)
Q)
®)
(%)

()
C))
()

®)
®)
@)

()

g HT YRAMG HX |

f(x, y) = x°*+ x3y® + yS T fx, fy, fxx 3R fyx 10 $L |
Afcam (Matrices) & fauRa & 7|
TR Ry § s 9 AP B 7

R2 &1 gRwfeg &% |

ANga By #1 wAaRad w3 & g sqom A Wi
e g wan F g 7

gosie Rl & FH F PR A eEeEn ol |

q® fog q=a;p ® Hed ¥ 7 A AT F T B
JFe A Wasw Fsar & ofonfa X

X,, X, T X, TMd H AR x, — 2%, + 3%, = 1; 3x, — x, + 4x,
=3 3 2x, + x, — 2x, = -1.

HeHeg AR g 3 g X T HY |
TgREH HX B IEEROT |

THETT 1 Wiead g |

2
U i geqe A1 y 3% z & waof & u=y7+yz$
fore s #X | 10x2=20
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II.

I11.

C)

®)

eI

THEY FET T GRANT FE | T f(x, y) =% +y* — 3xYy
& gEEGA H Sl Wiq Y IR W R @ g R &
T H AHd F 2,44
@ FeR A wAen Heafafea w5 it ara s 2
g : :

p = 100 — 5q

c=q+4q+5
e AIATERT ASeye AR IR¥EHTH 1N W W
X | 5

R u=—_ gafw #¢ .

) x-%+y-%=u and

@) X sy TE 2 PY
ox? Ox0y oy’
p=qe?® A F Fwg dg Faia 5
11 ,

1950 T 1963 § 9Ra & SHE@r HHI: 36 FAS Ul
51.4 F3s @1 Afe affs afg s s X

0 5,5

%

14 9 & fog gfa & 5% wfded s Wi F1d g

® 1000 # TohT e FT oF@A Hed §d HL |
8
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€ V.

VL

VIL

e Refr (Ime) faft g Fefofa gfer ga a3
X+2y+z=2,3x+6y+52=47d9 2x + 4y + 3z =3

gl &1 At gTad Ay g o gosd | s wE e
IR U BT 2 H o ;= AL ? @ HwiW 15

eI

Prefofea ser & =@a Ivw (X Fded) W IaE § Iwm
(X, kgs 9t Ths) qun awt 1 AT (X,39) F Wy gl
fhe X -

X, | 45| 50| 55| 70| 75| 75 | 85
X, | 25| 35| 45| 55| 65| 75 | 85
X, | 31| 28] 32| 32| 29| 2731
SUS A FAF e Il

@ X,=60a X, =25

(i) X, = 80 @ar X, = 30. 15
(1) @ 2012 & 2018 TF TF HuA! 1 O @ wW A

Years | 2012 | 2013 | 2014 | 2015 |2016 {2017 [2018
Sales |32 |47 | 65 92 132 | 190 (275

Y = ab* where X - Years, Y - Sales
T FT ITN FId g a 2019 & forg fas sriast
T A T |

@) Igud & w=wa &y & o qw @Rl A aren w1
10,5
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-1V
VIIL giftgs & & g9 9 6 A, B, 991 C 1 @ 18 & oAd
Bl 1

AL ] WA &9 § OA D GHEAT FA: >
gl

qHETT 9 S -
() wwEm gad TR 2
@) 3TH ¥ 9 ¥ FH A BA GG D &d A H gEH
2l
() arga # ITH ¥ TH GHET B BA HA A GEH B |
5x3=15

X. () 7 A gEeE @ yedad & R g, T 2001 B
YR 9 A EY 2009 F IHER W

¥ 20012002 2003 | 2004 | 2005 | 2006 2007 | 2008 2009
IEai® 4. 100 | 110 | 120 | 130 | 170 | 200 | 240 | 300 | 350

@ A

a§ 2009(2010{ 2011)2012
FEsi® H.| 100 | 125 | 160 | 190

N B

() N&m B ® gaer A § s
(i) &M A F Faer B @ WS | 5,5
(@) smedt g e d g o FE B 5
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(JaAmet nigeTe)

Bz ums d59 17 fx o 3 w3 93w ghse R e yie

o 9= ade I9T I% UHA YHS a9 | W,la’a—&'ﬁw
w3 I9-YIIHE® aBaBed T T3 96 € MEHST J|

. forsfsfuz &5 It en, o9x = 25-30 muer fig €39 fe

®)
()
(®)
(A)
@
)
(¥)
(@)

(w)
()
®)

®)
(7)
(®)

®

fe@zs & ufgsfhz 31
f(x, y) = x5 + X%y + yS u fx, fy, fxx w3 fyx foprrs a9
HedtfAr (Matrices) ® fRudls © g
Alggst & AfggsT 3 303 o I° T ?
R2& ufgsfas &3 |
A3 fedt § AEs3fe3s a6 BEr nigus & HiHT
YEdH HEXE Rfgnfr of 3 ?
poae Htmet € fsgne R gt € mifimret fod |
q & q=%@ﬁeagﬁaﬁaaﬁg§maa.
Jedt & My fagzgez § ufeshz a9|
X, X, 13 x RS & Fx -2, +3x, = 1;3x —x, +4x,=3
m3 2x, X, = 2%,= -k
rfgrgy w3 yfsams fegas »izs AUFEe &9
#3931 99 € uesT|
AgesT & Aeffea ufasmri.

2

u? nifis feB3ls §y w3 22 Hegs g u="1+yz
F2 VA
BT fams a3 | 10x2=20
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L ®

()

I (®)

()

V. (®

()

gfee—I

AHGY et & ufgefiz &g | Sams f(x, y) = x° + y° —
3x’y € AHgU3T € f3ardt famiz &3 w3 fem dams wet
T®d € YA & AUz 3| 2,4,4
fEa eafuarg &g gHe9 foHalBz Har w3 9= 99
Je T

p = 100 — 5q

c=q*+4q+5
B'F RAATHTEHAT ni@2ue ni3 nifua3H &3 & Uug famrs
9| 5
Fu=—2 Afoorfuz 73 fX

X+Yy

@) x~@+y-%=u and

ox
o’u u o*u
(ii) x2'§+2x)"axay+}’25?=0 5,5
p = qe & Har &t 3 &9 fegufas agd| 5
gfee—II

1950 »3 1963 &5 3793 T AGHEMT FHIT 36 FIF N3
51.4 933 HI| vfod A®®T U €d fams I | 7

14 7% &t Y3t A% 5% Y3t A% fei Aelae aee Og,

1,000 gu? & 33T TIfHAT T TIIHG HS famrrs & |
8
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V. 3 fosams (Banss) fodt enmar forafaius AHiaes 38 &9 :
x+2y+2z=2,3x+6y+5z=4and 2x + 4y + 3z =3.

miiege § Aefoan feaean fedt gnmer & 98 &9 of 397
S 839 yuzs der 3 7 a8 ni3 fa adt 7 fenrfumr ag |

gfee—III

V1. fenafsfaz 32 3 98 Bun (X, affe®) 3 e & =93
(X, fo® Y3t Ea=m) i3 Taur & w39 (X, E9), = Sfux yStanis

fee a9 :
XK [+45 | 50 551470 [ 175:(°75 |85
X, | 25| 357 4565255 17659 7588
X, o[ 317 |- 283°32 5 3274-200( 27~ 3ilN

8ur T nigHs FQ H
(i) X,=60m3 X, =25
(i) X, = 80 m3 X, = 30.
VIL (8) #® 2012 32018 3x fFx quat &F feadt syt giimit &5

fors niaAg &3t ot T

15

15

Lak)

2012

2013

2014

2015

2016

2017

2018

fal a
I<ddl

32

47

65

92

132

190

275

U € AHlage & 93 aoe I9T A'S 2019 BET feadt
wafEnt T nigHs &8
Y =ab* g X - 7®, Y - f&adt
() »izuz 3 gu% fedt © gt w3 mvet & fenrfinr &g
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gfee—IV
VIIL Fftmiatt &5 fea mifimr 3s fefenaehrt A, B 3 C § fest
aEt 31 fam ffg mifir § B339 39 3 I% d96 ©F S

121 1
69@35,5»@231
Agesr fam3 a9 fa

(®) miffmr g®3 et I
(n) Buat fRT° We-ue & fefenradt mifimr § I8 95 <8

HHJ" T4 |

-

(®) nrs K9 Quat &9 fEa mifmr & I8 ags <o mHaw
5%3=15
IX. (8 It © mgoaix du9d Hemi fedmi aEmt T8 fEx

2001 @ w3 w3 TR 2009 ¥ »OE I

JI

s a [F®___ | 2001]2002] 2003] 2004] 2005 2006 ] 2007] 2008 | 2009
© " [mmFxE [100] 110 120] 130 170 | 200 [ 240 [ 300 | 350
s [T 2009]2010]2011] 2012
ot 3. | 100 125 ] 160 | 190
(i) HSTB@ ASTA®S A3
(i) ASTA S RSt B 3® A3 5:5
(") »EIH AR 389 ¥ UIE I 99 9| 5
12 3000
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