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BECE-015 : ELEMENTARY MATHEMATICAL
METHODS IN ECONOMICS

Time : 3 Hours Maximum Marks : 100

Note : Attempt questions from each Section as

directed.

Section—A
Note : Attempt any two questions from this Section.
20 each

1. (a) A two-product firm faces the following
demand and cost functions :
C=Q%+2Q3+10

P.T.O.



(b)

(a)

(b)
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(1) Find the output levels that satisfy the
first order conditions.

(1)) What is the maximum profit ?

Maximise :
7 =xy
Subject to :
x+2y=2.
Given the input matrix and the final

demand vector :

0.55 0.25 0.34 1800
A={033 0.10 0.12| D= 200
0.19 030 O 900

(1) Explain the economic meaning of the
elements 0.33, 0 and 200.

(i1) Does the data given above satisfy the
Hawkins-Simon condition ?

Explain how Markov processes can be
understood using matrices.

Discuss the solution concepts relevant to games

of

incomplete information, clearly

distinguishing between static games and
dynamic games.

Consider the following macro-model :

Y, =C,+I,+ G,
Ct :CO +(X.Yt_1
I, :IO"‘B(Ct_Ct—l)
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where C, I, G stand for consumption,
investment and government expenditure
respectively and B>0,0<a<1l and

Gt = G'O .
(a) Find the time path (Yt) of the national
income.

(b) Comment on the stability conditions.

Section—B

Note : Answer any four questions from this Section.

4x12=48

5. Explain the Kuhn-Tucker conditions in non-
linear programming. In what way is non-linear
programming an extension of classical methods

of optimisation ?

6. Find the inverse of the following matrix :

7 -8 5
4 3 -2
5 2 4

7. Determine the distance between the points :
(@ (3,0,7) and (-4, 8, 2)
(b) (4? 6? 77 1) and (_ 3a 07 2> 4)

(¢) The distance between the points (3, 1, 2, 4)
and (4, 6, 5, A) 1s 200. What can be said
about the value of A ?

P.T.O.
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8. Solve the following differential equations :
(@) 3y2dy —tdt=0
(b) 2tdy+ydt=0

9. Explain the method of optimal control for
solving a dynamic optimisation problem.

10. Demonstrate Roy’s identity with an example.

Section—C

Note : Answer both questions from this Section.

2X6=12
11. Explain any two of the following :
(a) Subgame
(b) Exponential function
(c) Positive definite matrix
12. (a) Solve :
[ =
(x-2)
(b) Expand the determinant :

8 1 3
4 0 1
6 0 3
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M : 39 9T G FIT I 9T & FIAY  TAH 20
1. (®) T fesaag w4 & wuy Fefafea =@

3N N e ©
Q, =40-2P, - P,

C=Q2+2Q3+10

P.T.O.
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() SR ®R G HIWT S FeH-Hife
I T w4

(i) SAforrdd oy w1 © ?

(@) Z=xy, o1 3AfUhadieol wHifsg, I
x+2y=2 g

2. (F) AT T=gE IR Afaw A AfEer 38 9K

feu gu ¥ -
0.55 0.25 0.34 1800
A=/0.33 0.10 0.12| D= 200
0.19 030 O 900

(i) T 0.33, 0 3 200 1 afden aref
W S|

) Suded sfickhe Effehg-dgHT Il

H L HW T ?

(@) gzt & 3Rl h1 ITAM i qehid

o L\
gfRa ol &4 HHHAT ST Hehdl %|
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3. TR wel 3R Tfqes dell & d TR 3fa S

g, AU ol O TEll & fAu UGS qHIEH
SFYRONST 1 ==l hiferg|

4. Trafafed gufte-Aied W fg=R &ifST
Y, =C,+I,+ G,
Ct :CO +G,Yt_1

L =], +B(Ct _Ct—l)

SEl C, I, G %A 3, faw 8k wer)
o9 & fay & i p>0,0<a<l 3
Gt:Gol

(F) TSA ™ 1 9T 99 (Y,) 9@ il
(@) Tt vl W fewit wifsy

Qus-9g

e : 39 97 I fF=l a1 g9 & I )

4x12=48

5. IR-AMEw HURYA | HEdI-<H Al i A
FITST) TR-Iew FHERYA fFE YhR sdHien
H1 Tt fafual o1 for & 2

P.T.O.
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o o

6. TrfefEd sTegg o1 sgchH A HIVT :

7 -8 5
4 3 -2
5 2 4

7. fagedl @ o9 #1 3 Fruifa Fif
(F) (3,0, 7) 3 (-4, 8, 2)

(@) (4, 6,7, 1) (-3, 0,2 4)

(M &g (3, 1, 2, 4) 3R (4,6, 5 1) H
= HT TH 200 Bl A H AH ® AR |

F FET 1 GFhdl © ?

8. frafafed staar TR &l & HifsT :
(F) 3y’dy-tdt=0

(@) 2tdy+ydt=0

9. Tk Tfdeh TEAHIGI THET kil 8d & &
s2aq a0 fafy =t sren sifsu)

10. Th SR & WY YT ki Go@HhT FHIOME
CAlS
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qT—T
e : 39 UM & A FE H I AT
2x6=12
11. frafafas 9 9 f&= @t =1 =aren sifsw .
(31) STEd

() wdishIisd He

() e Hfv=a erege
12. ()8 HISC :
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