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BACHELOR’S DEGREE PROGRAMME
(BDP)
Term-End Examination
December, 2021

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. Suppose the problem is :

Minimize :
C = f (%, %oy weeenenn. , %y, )
subject to :
0" (X, X eevenens Ko ) =T,
and X; 20 i=12...,m 1=12,...,n.

(a) Write out the expanded version of the
Kuhn-Tucker minimum condition.

P.T.O.
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(b) Write out the dual of the problem and
write the Kuhn-Tucker condition of the
dual.

Given the input-coefficient matrix :

02 03 0.2
A=|04 01 02
01 03 0.2

and the final demand vector :

30
1 5]
10

(a) Find the solution output levels of the three

industries.
(b) Check whether the system satisfies the

Hawkins-Simon condition ?

(a) Compute the pure strategy Nash

equilibrium in the following game :

Player 2
Left Right
Up 2, 2 0,3
Player 1
Down 3,0 1,1
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(b) Compute the mixed strategy Nash

equilibrium of the following game :

Player 2
L C R

U 0,0 -5,-5 1,-1
Player1 M | 5,-5 0,0 -2,2

D|-1,1 2,-2 0,0

(a) A two-product firm faces the following

demand and cost functions :
Q =40-2PF, - P,
Q, =35-P -P,
C=Q%+2Q3%+10

(1) Find the output levels that satisfy the
first-order conditions.
(11) What is the maximal profit ?

(b) Maximize :

Subject to :

x + 2y =2.

P.T.O.
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Section—B

Note : Answer any four questions from this Section.

4x12=48
Solve the following differential equations :
(@) 3y2dy —tdt =0
(b) 2tdy + ydt =0

Use Cramer’s rule to solve the following set of

equations :
4x + 3y -2z =1
x+2y=6
3x +z=4.

Determine the eigen values and eigen vectors of

a7 ]

Determine the distance between the points :

(a) (3,0,7) and (-4, 8, 2)

(b) (4,6,7,1)and (- 3,0, 2, 4)

(¢) The distance between the points (3, 1, 2, 4)
and (4, 6, 5, A) is 200. What can be said

about the value of A ?

the matrix :



10.
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Explain the relevant concept of equilibrium for
static games of incomplete information and

dynamic games of incomplete information.

Construct the average and marginal product
function for x, which correspond to the

production function :
q = x;xy — 0.2x7 — 0.8x3
Let xo =10. At what respective value of X

will the average product and marginal product
of x, equal zero ?

Section—C

Note : Answer both the questions from this Section.

2x6=12

11. Evaluate :

2

. . x4 -16

1 lim ——

( ) x—=4 4-Jx — 8

() lim xt —4x3 +5x2 —4x + 4 5
x—>2 x5 —2x%2 —4x + 8

12. (a) What are orthogonal vectors ? Explain. 3

(b) What is a determinant ? Does every matrix

have a determinant ? Give reasons. 3

P.T.O.
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(F) FHEeI-eH =J9a9 I k1 famiR@ &9

fafEm)

(@) T & 2 (dual) & fafEu 3k 2 &
fau wea-eHt 3id &1 faf@u)
STRT-TT0Th 378 © :
0.2 0.3 0.2

A=/04 01 0.2
0.1 0.3 0.2

#AR afaw | gfew (vector) ?

— =
[ G) B )

() 39 a9 SUM & TEYHE IART WU HT

qdl <fisu|

(@) sig =it f& =1 =@ yomel
eifeh~g-TTeHT ¥d &1 Hawe L © ?

P.T.O.
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(%) Fefaftead 19 § favwrg wRA e Saod

&1 Ufenfad iU .

et 2

I T

— 2,2 0,3
faanet 1
A 3,0 1,1

(@) fefafegs @@ o fafem weFfa S
Tdaq k! Ufiekfad wifST .

et 2

L C R

U| 000 -5-5 1,-1
faearEt 1 M | 5,-5 0,0 -2, 2

D | -1,1 2,2 0,0

(%) i fa-sar v fr=fafea 9 @) arme
HeHl H1 GHAT H T
Q, = 40 — 2P, — P,
Q, =35 P, — P,
C=Q%+2Q3+10
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() gug-wife feafadi (vrai) 1 9a< &

el IR T 1 Tl TRy
(i) Sfeas ey == ® 2
(@) 3feehad Hed A hifaT .
Z = xy
aerd T
x+ 2y = 2.
Qgus-9g

A : 3@ 9 9 fHm=l = g & I S |

4x12=48

s -~ - c

5. Tafafga seaea gHiRr g Shifau

(%) 3y2dy —tdt =0

(@) 2tdy + ydt =0

6. R g g f=afafad Tdfiewwn =1 &a

IS
4x + 3y -2z =1
xX+2y=6
3x + z = 4.

P.T.O.

10.
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freafafaa g & 3ETH Jed del AT
i<y A hifSe

o

frfafaa fa=et & o9 0 Ayl wifsm

(%) (3,0, 7) 3 (- 4,8 2)

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

(M fa= (3, 1, 2, 4) 3R fa= (4, 6, 5, 1)
% o9 < 200 B1 A ® Hed & AR H
1 el S Hehel € ?

YU oAl dd e TH den STE9u gl
g Tfaes W © gefud Sfad Sdew Hi
HheUdl ol THSASU|

3G SERA Hed & fau x, & eigd IR diH

ST el skt AT HITGT :

q = x%y — 0.2x% — 0.8x2
A9 ST x, =10.x, % fohd @A W THH
frea S IR HiHid ScE v Bl 2




[11] BECE-015

A"

T : 39 9T & <l g % I STl

2x6=12

11. FId %”WJ 4 3+3
. . x2-16
Iim ———
(1) x1—>4 4\/7—8

@) lim xt —4x3 +5x2 —4x + 4
x>2  x3 —2x2 —4x + 8

12. () offeiliee 9fee &1 7 ? @< s 3

(@) IR 1 T ? T e AT HT GRE

g § ? %RU FdEu| 3
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