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ECONOMICS
Course ID : 11612 Course Code : SH/ECO/102/C-2

Course Title: Mathematical Methods in Economics-I

Time: 2 Hours Full Marks: 40

The figures in the margin indicate full marks.

Candidates are required to give their answers in their own words
as far as practicable.
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1. Answer any five of the following questions: 2x5=10
fsfiS @& @ Ml deiw Tex wie

(a) Given the sets S; = (2, 4, 6), S, = (7, 2, 6) and S5 = (4, 2).
Find (i) S, U S, U S;
and (ii)) S| NS, N S;
e o &6 S, = (2, 4, 6), S, = (7, 2, 6) GRS, = (4, 2) (A
(1) S, US, US, @R (i) S; NS, N S, s e

(b) Express the equation, 2" = 8 in terms of logarithm.

2" = 8 AT AN S 2P S |

(c¢) In a market the demand and supply functions are as follows:
D=125-2P

S=—45+8P

Find the equilibrium price (P).

G G S @32 @6l SoFs Wt ¢
D=125-2P

S=-45+8P
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@ If A{2 0} and B:r 6},findA+B.
-5 6 4 1

2 2} eﬁ:B{_j ﬂ 23, A + B [ e |

zm{

(e) Give one example, each, of decreasing function and constant function from economic
theory.

FAoF O (AF GFH FAZETE SAFF G GF0 FIF SAFET SWizdel e |
(f) For the production function g =— 30+ 187 + L, give the expressions for the marginal
product and the slope of the marginal product.
g=-3L"+ 1817 + L — <% Tl Soimwid &y Afgs Testine ¢ 2ifess Seoweaa ol
AP FCAT |
(g) For a homogeneous function Z=f(x, y) with degree of homogeneity n, state Euler’s
theorem.
n AFASR NP @6 ol SAFF Z = f (x, y)-97 T @ S e |
(h) Find the consumption function and propensity to consume from the saving function,
S =0-40Y - 500
S = 0-40Y — 500 — &3 LI SCFFFM (AF (Sl TAFS G3R 2GS (019] 2[ere [ef Fe |

2. Answer any four of the following questions: 5%4=20
et @ @ 51F0 deE TeR wie ¢
(a) Use Cramer’s rule and solve the following National Income Model:

Y=C+1,+G,

C=a+bY, where, Y and C
respresent levels of national income and aggregate consumption expenditure, and, /, and
G, represent autonomous investment and government expenditure.
(TS s s 03 2Ae SISl S Noweis Tl w6

Y=C+1L+G,

C=a+bY, @IE Y & C T5 ISR WX € AT (S5 G I, '@
G, 25 Ty [KWael ¢ swifa 7|

(b) Given the demand function Q = 700 — 2P + 0.02Y, where, price P = 25 and income Y = 5000,

find the income elasticity of demand. State whether the commodity is normal or inferior.

0 =700 - 2P + 0.02Y — &2 Bifenl Seorwea wiwste Rfegisiwel fefa @i 949, 7% P = 25
QR ©F Y = 5000 7 Feiie a1 W58 SEd @i | 4+1=5
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(¢) A production function is given as follows —

Q0 =AK" LB, where A is a positive constant, Q, K and L represent output, capital and labour
respectively and a, B are positive fractions with o + 3 < 1.

(i) Prove that the function is homogeneous with decreasing returns to scale.

(i) Find out the output elasticity with respect to labour. 2+43=5
G55 Teolvw SIotsF O = AK®L, @A A @36 «ole™s 3, 0, K 933 L TG e,
e € WER ARSI @R o, B TA GG CARK, o+ P< 1]

(i) (A8 @ @B Teole SIorFs AN @R Wal ARSI afone T |

(i) * ToAWIET AATE TeoAmEa Fiogeimel o sl

(d) Find out the relationship between average revenue (AR), marginal revenue (MR) and Price
elasticity of demand (e). What will be the value of MR at le| =12
sifefeFeIt 91T BT (AR), 2if$SF BT (MR) @3k 5ifznid wiwars FRfegisimeld (e) W 1%
fefy Tl el = 1 26, MR-93 I F9 2@ ? 4+1=5
(e) Given the average cost function,
AC=0Q"-50 + 60,

(i) find out the output level where AC is minimum.

(i1) find out the MC function.
o47G NG G SAFS AC=Q — 50 + 60 |

(i) 1% T T A @ TeAMER W@ ©f ey et

(i) ST 7 SowRG Fefar s |

(f) The supply function of a firm is given by, p = q2 + 2g + 1. Find the producer’s surplus
at equilibrium price and quantity, p, =16 and g, = 3.

GG FIGE @M SFFF p = g + 2g + 1 | ToAiea Tge el e, T2, Iy 7w 8
msﬁ;‘ p0=16 R q0=3|

3. Answer any one of the following questions: 10x1=10
fgleie @ @ 97l dom Ten we ¢
(a) Find the profit maximising output of a firm with the following revenue and cost functions:
R(Q) = 1000 Q — 20" and,
C(Q) = 0* - 590’ + 13150 + 2000

G35 FICH S AL fEFAI Sestive B9 (Q) e FCal T2 2we @G w1 € (i A5 SCord
[CBEik

R(Q) = 1000 0 — 20" €=
C(0)= Q" —590" + 13150 + 2000
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(b) Given the utility function u = 4xy — yz, and, the budget equation, 2x + y = 6, where, ‘v’
denotes utility, x and y denote the consumption levels of two commodities,

(i) write down the Lagrangian function for utility maximisation, mentioning the Lagrange

multiplier.
(i) Find the optimal level of purchase of x and y.
(iii)) Check the sufficient condition with the help of Bordered Hessian determinant.
2+5+3=10

A7G TAIOI! SCAE 1 = dxy — y” G AT TN 2x + y = 6, @I “u’ Fe GAI,
X @R y TH YO GERF (SR ARl

(i) Toraiforet sifasaceR soEe TNFAt @10l @R F9EE @aFh S I |
(i) x @R y-43 ARfew TFER st ey s

(i) TG PRI TCERRRIG-9q MR SREIGHT A3 *6 A |



