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2019
ECONOMICS
[Honours ]}
PAPER !
Full Marks : 90
Time : 4 hours
The figures in thé'right hand margin indicate marks

- Candidates are required to give their answers in their
. own words as far as practicable

Illustrate the answers wherever necessary
[ FIRSTHALF ]
(Mathematics for Ebonomics)
[ Marks : 45 ]
GROUP — A

1. Answer any five questions : 2x5

(@) What is Euclidean Space ?

( Turn Over )



(2)

(b) Distinguish between explicit function and
implicit function.

(¢) Evaluate:
d
o (x log x).

{d) Evaluate : ,
J' x*e*dx

(e} Given

2 3 I 10
A= and B= ,
I -4 -2 5
Find 4 -B.

(/) State the 'Euler’s theorem'.
(g) Given %:4)5, Find y.

(%) What do you understand by the limit of a
function ?

UGA/ECOMNTET9 ( Continued ) -



(3)

GROUP —B

Answer any three questions : 5x3

2. Define 'Inverse of a matrix'. Find the inverse of

the matrix
7 2
A‘L 1]‘

3. Show that the Cobb-Douglas production function
Y=L"K"",0<a<1,where ¥=Level of output
L = Amount of labour and K = Amount of capital,
is hbmdgeneous of degree one.
What would happen to the level of output if both
the amount of labour and the amount of capital
doubled ?

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

f(x)=7+10x+x?

reaches an extremum and determine the nature
of that extremum.
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(4)

A function f(x) is defined in the following way :

f(x)=-x when x<0
= % when 0<x <l
=2—x when x2>1.

Show that f(x) is continuous at x =0 and x =
Evaluate :
o o
0 (x*+1)*
Solve the differential equation
ydx — xdy = xydx.
GROUP - C

Answer any two questions : 10x2

Solve the following system of equatlons by

using Cramer's rule : 10
2x+3y-z=
dx +y—-3z=11

3x -2y +5z=121
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(35)

Find the optimum commodity purchases for a
consumer intending to maximise utility function

-u=gq.q, subject to the budget constraint

2g, + 5q,= 100, using the method of Lagrange
multiplier. Write down the second order

condition for this maximisation exercise. 10

10.

11.

(a) Distinguish between Homogeneous and
Homothetic functions. 4

(&) Prove that the partial derivatives of a function
homogeneous of degree K are homogeneous

of degree K- 1. 6
Deﬁn/e set. What are the basic operations on
sets ? What is Nested set 7 3+4+3

[ SECOND HALF ]

(Statistics - 1)
[ Marks : 45 ]
- GROUP - A
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{ 6 )

L. Answer any five questions : 2 x5

(@) Name the different measures of central
tendency.

(b) Distinguish between ordinary frequency
distribution and cumulative frequency
distribution.

(c) What do you understand by positive
skewness ?

(d) Given arithmetic mean =72 and variance =
81, determine the coefficient of variation.

(e) What do you understand by "Vital Index' ?
(/) Define Fisher's ideal price index.

(g) Find the harmonic mean of the numbers
2,3,5,7 and 60.

(h) Whatis 'Scatter diagram' ?

GROUP —-B

Answer any three questions : 5%3
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(7)

2. Find the median and mode from the following

data:
Monthly Income (Rs.) Frequency
0-75 15
75 - 150 200
150 - 225 250
; 225 - 300 225
f 300 - 375 - 10
375 - 450 05

3. Find the mean deviation about arithmetic mean
from the frequency distribution given below :

l Class . 90-99 100-109 110-119 120-129 130-139 140-149
| Frequency : 65 69 76 34 42 27
4. Obtain the appropriate regression equation from

the following table, stating the reason of your
choice of independent variable :

Age in years Blood pressure
56 147
42 1.25
72 160
36 118
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Age in years

5 W =

68
47
55

49

X,
and V' =

c

(8)

Y yo, where x,, v,

Blood pressure

149
128
& i)
145

c and 4 are constants, (¢ # 0, d # 0), then prove
that» =r_,if c and d have the same sign and

r, ==r, if c and d have opposite signs.

6. Calculate the Gross Reproduction Rate and Net
Reproduction Rate from the following table :

Age-raﬁge Female
Population ("000) Births

15-19
20 - 24
25-29
30 - 34
315-139
40 - 44
45 - 49

UG/VECOMTIN 9

1558
1112
1595
1629

1627
1522
1401

Female Survival

18900
71100
96900
64200
34900
10800
800

Rate

0-914
0-899
0-884
0-868
0-852
0-834
0-813
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(9)

7 What is seasonal index ? Briefly discuss the
- various uses of seasonal index in time series data.

GROUP —C

Answer any two questions : 10 %2

8. (a) What do you mean by a time series ? What
are the different components of time series ? 4

(b) Fita straight line trend to the following data
by the method of least square : 6

Year : 1959 1960 1961 1962 1963

% of insured
people 113 13-06 97 166 10-7

9. Given the following data, calculate price index

numbers by

(@) Laspeyres' formula.
(b) Paasche's formula and
(¢) Fisher's formula with 1927 as base. 10

Year Rice Wheat Jowar

Price Qty. Price Qty. Price Qty.
1927 93 100 64 11 51 05
1934 45 90 37 10 27 03
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10. {(a)

(b)

(10 )

Briefly explain the concept of relative
dispersion. 2

The number of runs scored by cricketers A
and B during a test series consisting of 5
matches 1s shown below for each of 10
innings :

A5 26,97, 76, 112, 89, 06, 108,24, 16

11. (a)

: 51,47,36, 60, 58, 39, 44, 42, 71, 50.

Make a comparative study of the batting
performances of the two cricketers using
arithmetic mean, standard deviation and
coefficient of variation. 8

Find the missing frequencies in the following
frequency distribution when it is known that

X =11-09. 6
Class Limits Frequency
93-97 02
9-8 - 10-2 05
10-3 - 10-7 fs
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(1)

Class Limits Frequency
108-112 /,
11-3-11-7 14
11-8 - 12-2 06
12-3 - 12-7 03
12-8 - 13-2 01
| Total . 60

(b) Briefly describe the uses of Geometric
Mean and Harmonic Mean. 4

T

TR - OTGF TG A [Tr e
AT FAPTE] A0S ST G (R ST AGA

[ e |
(Mathematics for Economics)
[ ¥ ¢ 8¢ ]

et —=
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(12 )

St AW A5G 20 Saq ws ¢ Ixe
(#) Euclidean Space & 2
(%) eors e (explicit function) @32 TS

PSR (implicit function) St e
AT

(x log x) «g Wi Qe 37 |

dx
(%) J. xle*dx «a e 3 4

& 3 1 10
(5) A:[l _4]51?1\ B-—I:_z 5:] A A-B
forefr 399 | |

(5) Euler @% theorem fb Rige 51 |

(2) %:435 o0E y @q Wi Rafae 97 1
%

(%) @RS T T (limit) 9908 [ @ri 2
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(13)

et —4
@ @ &t 2rag Teg wie - & x®

1 TS matrix 99 inverse O AIH 118 |

7 2 _
A= 3 1 | matrix 5 inverse Fefa w7 1

ol crre @ Rafafre Cobb-Douglas Sesmm sicomsats |
1w B g W (homogeneous of degree
one) ¢
| Y=LK 0<a<l,
WA Y = Seonfue wam «ifdums
L =3%e A0 Afaw @
K = I7Zs Jo=a A |
I = 8 [ AR Teq T @ e @3
T SCHS PN G LR AR o
AR =T 2

gl TIWE WCAWPA SAN WA (extrema) SRR

wéafEl Rge 39 | x @7 T I 2
f(x) =7+ 10x + x?

A0 bAN WA (A3 @1 fRufad va @32 wices

SRR e Fufae 37 |
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4l

tri

(14 )

@fh BT f(x) afafie wea A ¢

fx)=—x T4 x<0
= x T O0<x <1
=2—-x T x2 1.
A T f(x) WAHIG x=0 € x=1 Rge
frafafem (continuous) |

L dx
J‘O GI+D)7 CERICRECCE o

frraferf e siMacfba (differential equation)
HAYH BF 3

ydx — xdy = xydx.

fRotst—at
@ TR b 2R e S ¢ Sox3
ey e SWeasRTE Cramer @3 fmw wepica
R Ej 0 o No
x+3y-z=1
dx+y-3z=11

3x -2y + 5z=21
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(15)

51 TFRS ToerE! s MM 2g, + 5¢, = 100 @@
T GAARS TS 1 = g, g, 97 T FAMS
- Ao b | Lagrange multiplier /&% Sepe @
(SO TAGN (O A G Wl T 1« Rfew (ol
~ Fufae@ second order condition BPREm a1 so
Yol (#) Homogeneous =7 @32 Homothetic
ST T MY 0= 375 | 8

(?) o3 @S W HS homogeneous of
degree Korat & Weormiasd Wi wrawssiosfer
(Partial derivatives) homogenecous of
degree K- 133 | ©

33! Set I AW WS | Set @ basic operation @1 &
| & 7 Nested set I 01 ? o+g+w

[ Fedmerdi |
(Statistics - 1)
[ 3 8¢ |

ﬁ@tst—as
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(16 )

S B W D ATNg Tag v ¢ Ixe

(¥) @& WA (central tendency) «a RfSw
“faetgfem a1 Sad 79 | '

() TaEa AR R gae s wiRsie
Rremreg s »mef oot 959 |

(%) =g skewness 9909 ¥ Q= 7

(9) TR N = 43 G4 (SN = bS A (S
(coefficient of variation) @& M= =7 37 |

(8) Vital Index Ie &5 qrt 2
(5) Fisher @ el 7 508 AT 718 |

(B) 2,9, ¢, 9@32 vo @7 Re¥s %4 (harmonic
mean) e 59 |

(=) Scatter diagram & 2

from—x

mmﬁqﬁmmm: TEX®
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@l

81

(17 )

e o9 (A0F WAl (median) @32 AHEF T
(mode) a3 ¢

i W (Gm) =Afrn
o — ¢ ¢
¢ — S¢o o0
Y¢o - ]¢ qeo
RR¢E - woo S84
Yoo - 9Vi¢ »0
va¢ - 8¢o o

fatiRe oy Roed W TR T
HICHATT 5% BN A4S (mean absolute deviation)
Fufas <1 3

e ] 5 B0~33  D00-003 BYO0-13D DRO-LASD YVO-L0h HBO-LER

w3 we RS LY ©8 8% 29

fafefs 7N (wF S*E (appropriate) AfEswmw
el Mufae 33 932 78 R b Rafsea eies

e WS |

P (ISGNA) GG
v’ 584
82 AR {4
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( 18 )

A (ISTE) TSI
a Yo
0L MO
=14 8%
89 S
ee S¢o
g% 8¢
&l ﬁﬁU:x—%tﬁ?V:y_y03L®¢Qd¢m,

C
xO" yo, C \ﬂag dm, m mq W rx)r = ruv’ ﬁ C
@32 d 93 % (sign) @33 =7, @32 P — s At ¢
qas 4 3+9rs fox A =1

bl fmfefe AREt (itE Gross Reproduction Rate @32
Net Reproduction Rate fufaa &1 |

Lo Fopean (Coco) W IdREIE
(Agerange) (FemalePopulation) (Female (Suvival
birth) rate)

ALY My YRG0  0-3)8
20-28 PRI 9d%00 o-ran
-2 S¢ae »vhoo o8
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(19)

TR T ootz (Cooo)  Fww  I/vEEI
(Agerange) (FemalePopulation) (Female (Suvival
i birth) rate)
©o-98 PYTRE L8O O-FUbr
¢ -9% S WEH0O  O.breY
. 80-88 S S0b00  0.b98
8¢-8d 3803 voo.  0.bdY®

a1 'R 75 (Seasonal index) ¥ 7 7w AW @A
T o [Rn IR AT A I |

fastet — 4t
@ T 6 20T TG WS 3 Soxy

(@) T AR TS @R 7 T TRR SR
. fafsm 2@ (component) & & 2 8

%(V) Tty 3of <o Sepi (method of least square)
.- FalRe ow @E @Fh TEEES. trend
Ryt <9 3 ©

EPT s $HED  SHLO  SHLY 3L ddY®

RFeIRFE (%) s S0 Yoo »I oy o9
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(20)

51 Fakie g wpE
(a) Laspeyre &% 7 SpIH,
(6) Paasche @3 3@ WA 8
(c) Fisher ¢q 3& Sepicd
S»R4 eics Sy 03 wies fafad o ¢ So

7 BTe a1 &G

Yo 9 -9 doo L-8 3> ¢S og

 3>o8 8-¢ »O 09 So 29 09

Yol (7) Rpifer sreafrs sfRwcer amenfs scowrs
| 3

(3) #h &% oz a3 Bifics soff 3R
WWWWA@?\BT
AR IR O A0y o 271 ¢

Ad e, 3%, 39, 1, 353, by, ok, dob,}b, S

B e», 89, ov, vo, av, Oy, 88, 83, 93, ¢o

SRR NP, IS AL (2 (ST TJRYE I

A 8 B ISR Ab247 FFeTea Temigers Scems=
9 | v

UGN/ECOH/IL9 ( Continued)



(21)

31 (3) FafRs «Ruwy Rerm e e e
_ (missing frequency) £, 8 f, B<fa #7, 7w

THF X = 5505 A | b

.G Rcit S AR
&0~5-9 - oXx
2 B-20-% og
Y0.9-3%0-9 f3
Yo br—35) j;
559-35-9 bY:
3 ) 2 S Y oL

| $3-9-3%-4 0w

‘ S —99-3 0%

i CSIIB Lo

() AT QARSI W (Geometric mean) @
fa=@e %% (Harmonic mean) 93 IITIBH
JefexT 39 8
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