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Candidaies are reyuired to give their answers in their
own words as far as practicable

fitustrate the answers wherever necessary
" [FIRST HALK]
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GROUP - A
1. Answer any five questions : 2x5
(a) Give definition of a set. What is nested set ?

(b) Evaluate:

_q_(logx)
del x4 )
(¢) Evaluate:
I2xe‘dx.
2 1 3 2] .
(d) IfA-[1 O]andB—[z l].FmdA-B.

(e) Given % = -'z-, ﬁnd Y.

(f) State Euler’s theorem.

(g) What do you understand by homothetic
function ?

(k) What is 'implicit function’ ?
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GROUP - B

Answer any three questions : 5x3

Find the rank of the matrix :

Given C,=0-8Y,_; [,=02(¥._,-Y,,) and
¥,=C,+ I, show that the time path of ¥, is
convergent.

State the conditions for extrema of a function.
Find the value of x at which the function

f(x) =150x~ %xz
reaches an extremum and determine the nature
of this extremum.

Show that the Cobb-Douglas production function
Y=LK ,0<a <1 where Y=output, L =Labour
and XK'= Capital, is homogeneous of degree
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one and marginal products of Labour f %{J and
ol

!‘ -
Capital L%) are functicns for capital-labour
ratio.

6. Define 'inverse of a matrix'. Find the inverse of
the matrix
(21
A- I., 1 3l

7. A function f{x) is defined as follows :
Six)=xwhenx>0,(0)=0,/ix)=-x whenx <0.
Prove that the function f{x} is continuous at x = 0.

GROUP ~C

Answer any two questions : 10x2

8. Solve the following system of equations by

using Cramer's rule : 10
x+y+z=10
x+2y+22=20
2x + 2p 4+ z=30
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9. Find the optimum commodity purchases for a

~ consumer intending to maximise utility function

U =gqyq,, subject to the budget constraint

3g, + 44, = 100, using the method of lagrange

" multiplier. Write down the second order condition
for this maximisation exercise. 10

10. (a) Demand curve for 2 commodity is given by :
‘ g¢= 100 - 65p,

where g¢ = guantity demanded of that
commodity and p = price of that commodity.
Calculate the elasticity of démand

(fz...&)
dp g

of the commodity. Find the value of efasticify
ofdemandwhenp=1.

() Givenx’® = 1, find dy/dx. 6+4.
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I1. (a) What are the basic operations on sets ?
Describe, in this context, the Cartesian
product of sets.

(6) Examine whether the function y = 2x*3 is
concave or convex. 7+3

[ SECOND HALF]
( Statistics-1)
[ Marks : 45 ]
GROUP - A

1. Answer any five questions: | 2x5

(a) Distinguish between the concept of 'class
limit' and ‘class boundary'. '

(b) What do you understand by the term-
correlation coefficient ?

(c) GivenArithmetic mean =48 and variance =36,
determine the coefficient of variation.

(d) What is Pie chart ?
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(¢) Define Laspeyres' Price Index.

(f) Find the Geometric Mean of the numbers 4,
6 and 9.

(g) Name the components of a time series.

(k) What is net reproduction rate ?

GROUP - B

Answer any three questions : $x3

2. Find out the missing frequencies from the
following data, given that Arithmetic Mean is
67-45 inches, define f; and f;

Height (inches) Number of Students

60-62 05
63-65 18
66-68 A
69-71 S
72-74 08

Total : 100
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3. Find the standard deviation from the following
table giving the age distribution of 540 members
of a parliament :

Age in years 130 40 50 60 70
Number of Members : 64 132 153 140 51

4. Whatdo you understand by a cumulative frequency
distribution ? Point out its uses.

5. Determine trend by the method of moving
averages from the following figures of quarterly
production of a comunodity :

Productioa {in thousand tons)
Quarter/year 1975 1976 1977

i 115 119 149
I 180 189 209
I 108 149 179
v 99 115 145

8. What is time reversal test 7 Show that Fisher's
ideal index formula satisfies the time reversal
test.
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7. Define'Crude Birth rate’ and point out its defects.
~ Discuss the uses of ‘General Fertility rate’ in this
connection.
GROUP -C
Answer any two questions 10x2

8. (a) Derive the line of regression of yicld of
' rice () on water (x) from the data given in

the following table :
Water in
inches(x): 12 18 24 30 36 42 48
Vield in

tons(y) : 527 568 625 721 802 871 842

Estimate the most probable yield of rice for
40 inches of water.

{b) The regression equations calculated froma
- - given sct of observations are y = 5-6 + 1-2x
“and x = 12-5 + 6-6y. Find the mean of x and

y and the correlation coefficient, 5+5
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9. (a) Define trend. Fit a straight line trend equation
by the method of least squares and estimate
the value for the year 1969.

Year : 1960 1961 1962 1963 1964 1965 1966 1967
Value: 380 400 650 720 690 600 3870 930

(b) What are the major uses of seasonal indices
in time series analysis ? - 6+ 4

10. (@) Calculate Pearson's measure of skewness on
the basis of Mean, Mode and Standard
deviation from the following data :

x: 14-5 15.5 16-5 17-5 18-5 19-5 20-5 215
f: 35 40 48 100 125 87 43 22

() Whatis meant by ‘moment’ of a distribution ?

What are the ‘raw’ and the 'central’ moments ?
6+ 4

11. (@) Using the data given below, calculate

. price index numbers for the year 1958 by

(i) Laspeyres' formula and (ii) Paasche's
Formula, with the year 1949 as base :
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Price (Rs.) Quantity (000 kg)
Commodity 1949 1958 1949 1958

Rice 93 4-5 100 90
Wheat 64 37 11 10
Pulses 51 27 5 3

(b) Briefly describe the various stéps involved
in constructing a cost of living index
number. 6+4

| LR
| 7Y-21SE TS LA [AHrE
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| | [ o ofet ]
. { Mathematics for Economics )
[% ¢ 8e ]
Rt —=

UGLECOMAYLR { Turn Over )



{12 )

yi & Re 75T HtHg S Ms 3 X ¢
{F) Set 9§ AeA 718 { Nested Set INF T= ?

() -f’-(l"f-’i) o A B 9 1

(s} I2xe“dx o O P

{7) A=P l]ms RE Z]WA»BW

i1 te 1
2
(8) E—-mmﬁyﬂﬂrﬁéﬂws
X

{5) Euler's theorem % 45 &2 |
(%) Homothetic Wrrirs Twe & AR 7

(w) wfffks Wt (implicit Function) X%
W"ﬁ '7

Roig—u
@ cowe [ dom Sag Wi @ @ x'e

VGUECOMALNR { Continued )



(13)

41 #%8 A Matrix % rank fifa ¥ 3

| 1 10
| 4=|1 0 1
1 -1 2

o1 C=08%,;]=02(Y,,~F ) @R Y,=C,+ 1, %,
ordie @, Y, @@ time path 5 convergent ! |

81 (RN SCPICE 59 T (extremna) SRR W EEf
RS | x 93 W TS A

fx)= lSGx-»%x’

Mmeimwﬁﬁmwm
- wens] s ol

a1 orirs & RS Cobb-Douglas Sesifer weererslt
1 qrs R R WS (homogeneous of
degreeone) $ Y=LK ™, i ¥ =Sretiffe wafit
L=978 K=, 0 <o <1 14913 X 1T

ot WO CAGH BUER 1R G (BL)

o TR o e (-“%-) W S SRR

B (o
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Y1 (IS matrix € inverse IF AT WS |

<21 ’
I
matrix 87 inverse g = |

Q| wi%wmwf(x)ﬁaﬁﬁvsmﬂmﬁw

JE)=xTTx>0

S0 =0,
f(x)=-x,WX<0'

ot T f(x) woreei x =0 Reae R
(continuous) 1
et —at
RSB Pea e s soxy

vi o ows #ReaeBE Cramer @1 P St
AR TH ¢ ‘S0
I:I-y+2=10
x+2p+22=20
2x+2y+z 30

Y m@mmmw%ﬁam3q,+4qz-100
7 AT SR Fecmivet wores U = g1 9, @7
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W AR FACS 5 | Lagrange multiplier &3
. oGRS W & TSR ARiET oot 3t @ fRufa
77 | A csist HAfaTi second order condition
ﬁrﬁ'ﬁiw | so
sol (ar) c«fﬁemmﬁﬁmﬁﬁm
q?=100-65p

WA g9 = & WA SIRAA *RA ek p=a
TR WA | HHA s et

&)
dp ¢q

et 93 G2 p GA NI | 2 ifRw RgeRTR
I TS TR AR |
(%) x239=1mdy/dxﬁ=ﬁtw| b+ 8

31 (¥) Set & basic operation S & & 7 @ g%
‘Cartesian Product of sets €3 47+l R3®
¥ 1

(#) y=2x" s Concave #t Convex
AT T | 1+
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[ fe®tm wmie |
{ Statistics-1 )
[W7:8¢]
et —
M A RS AT v Tew we ¢ Ixe

(#) =% T e oo® M gracts wog efdag
Pt

(v) M-SR g Ime BT @ 7

() TR YT = 48 Gt (SR (variance) =36
¥ Coefficient of Variation €% wiR fsfy
q |

(7) #ifow v 9w 7
(¥) Laspeyres' &ff ¥IY 3BL3% AeE@ 7 |
(5) 4, 6 432 9 97 RGN T0% fa o7

(%) Y (time series) T®E compenent@ﬁ;
&9

(%) Net reproduction rate & ?
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et —v
@ caive e gvag Taw s ¢ ¢ x'®

1 P «fen Reter 2o srEie e
(missing frequencies) £; ¢ f;, Bt = @A
Arithmetic Mean 3 67-45 % ¢

| Twot (3R0s) T ot
| 60-62 05
- 63-65 ' i8
66-68 f,
- 69-T1 J,
L 7274 08
! e R | 100

ol (AESTEE 540 W WA TOW  ARmen Retew
| wgtve Py ove RS (e TN o4 (Standard
| Deviation) i 3 2

i (IUR) ¢ 30 40 50 60 7¢
AR AN ¢ 64 132«}5’3 140 51

81 FARE wRegt Rees W & @R 7 0
- emrediTet ¢ Rue FEE 79 )
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¢! IS TR P Sestvw e fAakie i
QTF moving averages *&YTS trend F ¥ 2

TeAAm (TSR B)
iR/ 1975 1976 1977
I 115 119 149
i 180 189 209
i 108 149 179
v 99 119 145

»1 Time reversal test & ? ¢rate @ Fisher's ideal
index 8 Time reversal test @8 "6 SRR 50 |

a1 ‘Crude Birth rate’ @3 7S e © @2 FoER Surs
T2 | 9oATF ‘General Fertility rate’ & 413 6 <3
3T (uses) F=ATE SAMCASA I |
Rt —at
@ e b 20eF Teg WS ¢ Sox3

vl () PR a8 e wem f w (x) 93 S
whR BestRa (yield) (y) F=nids afvam

#w2ef® (regression equation of y on x)
e
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o (Xfs) -
() 212 18 24 30 36 42 48

wiz Geotifint .
=) ) $ 527 568 625 721 802 871 842
e AR 40 X% T wfie iRy Sesfie
(most probable yield) R 33 |

(7) 125 i ARt y =56+ 1-2x @3w

‘ x = 12-5 + 0-6y T x € y IF B T
R x 8y ¥ ¥ TR-fAET @i [y
| e¢+a

51 (%) Trend &7 TR WIS | &AWG B (AT FEAw
“%fdr® (Least Square method) Fatafke
Trend <% 7R fFfast 77 G & 7R T

1969 IR &= oy e 7 ¢

IV 2 1960 1961 1962 1963 1964 1965 1966 1967
' PU 3 380 400 650 720 690 600 870 930

" (¢) e a8 Resaer (time series analysis)
et wefl pF (seasonal indices) &R
| W@ﬁ' (USCS) R “ 48

o1 (¥) g 2% B (ATF Pearson U #&fS WPIR
TG WGF, Mode IR T A

UG/T/ECOMII18 { Turn Over )



(20)

(Standard deviation) % A Skewness
- fefrwme ,
x: 145 15-5 16-5 17-5 18-5 19-5 20:5 21-5 -
f: 35 40 48 100 125 87 43 22

(¢) F™e distribution €% moment INF I ?
Raw moments «% Central moments & ?

. , Y+8
31 () A ovs o Pt 1958 A ¥IN /I
(price index) Rfr 37 ¢
() Laspeyres' @3 & SN @
(ii) Paasche's <% 7@ SR, 1949 FIE
qeq |
wg (ret) R (7000 )
7 1949 1958 1949 1958
v\ 93 45 100 90
S 64 3.7 31 10
wE S5l 27 05 03

() & 3 7S (Cost of living index) 58S
zag Rt artgfr At afat3a 1 v+ 8
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