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BECC-102 : MATHEMATICAL METHODS IN
ECONOMICS - |

Time : 3 hours Maximum Marks : 100

Note : Answer questions from each section as directed.

SECTION A

Answer any two questions from this section. 2x20=40

1. (a) Given that demand function is of the form
P = a — bQ, show that the value of price

elasticity of demand ¢ is not influenced by

d
the value of the slope.

(b) A firm faces a demand function
P =180e06Q

Determine the price elasticity of demand
when p = 10. Calculate the response to a 5%

increase in price when p = 10.
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2.

A fish population increases by 5% each
generation but a catch of 9000 is lost from each
generation. If P, represents the size of the
population for generation t, write the difference

equation which expresses P, in terms of P,_;.

By using the condition that the point (x, y) is
equidistant from the points (3, 1) and (-1, 2),
obtain the equation of the line which is the
perpendicular bisector of the line joining these

points.

A firm can produce quantity x of a product at

cost

% x3 — 6x2 + 160x + 15

The firm faces the demand function :

x=144-p

where p is the price of the product.

(a) Show that the marginal cost is positive at all

levels of production.

(b) Find the profit maximising level of output.
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SECTION B

Answer any four questions from this section. 4x12=48

5. Explain the properties of reflexivity, symmetry,
antisymmetry and transitivity with regard to a
relation. In this context, what do you

understand by an order relation ?

6. (a) Explain the concept of a quantifier. Why
are quantifiers needed ? What is an

existential quantifier ?

(b) Distinguish between the inverse and

converse of an implication.

7. (a) Find the equation of the circle
(i) with centre (3, — 4) and radius 7.

(i1) with centre at the origin and radius 5.

(b) Write down the equation of the parabola

with focus (0, 2) and directrix x = 2.

8. (a) Define a discontinuous function.
Distinguish between irremovable
discontinuity and removable discontinuity.

(b) Explain the Intermediate-Value Theorem.
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9. (a) Differentiate

S S
x2+2x+1.

(b) The cost function for a manufacturer is given
by :
10 q3
C=100g—- — g2+ —
17597
where C is the cost of production and q is the
level of output. Find the level of output at
which the marginal cost is equal to the

average cost.

10. A monopolist’s demand function is x = 210 — 3p,
where p = price and x = quantity demanded.
The total cost function is x2 + 6x + 10. Find the

consumer surplus at the equilibrium.
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SECTION C

Answer all questions from this section. 2x6=12

11. Differentiate between the following :
(a) Correspondence and Set function

(b) Exponential function and Power function

12. Explain the following :
(a) Homogeneous difference equation

(b) Intersection of sets
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ft.3. 9.5, -102 : srefvme ® vt fafert - |
auY - 3 g2 SfgHTT 37 : 100
FiZ: FAF YT G I F IW HeFaR A |

U &
$F 9777 @ fhegT g1 el & IR T | 2%20=40

1. (%) fen mn 2 f6 w1 A B P = a — bQ
@ | guisy o wim & Himd o e b1 A

T % Hed 8 gwiferd T8 g § |
(@) ws o fmfafad gim s 1 amaT S 2
P=180e706Q
HiT 1 HIHd A [ HINC T p = 10 7 |
HWd H 5% g oh A1 STIRAT hI TUAT FHITT
Jqp=107 |
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2. T Il 4 "oell h H&AT 5% § ghg Ul @ T
T fidt ¥ 9000 Al Uehg W O D! <hl
&A1 A Bl 8 | I(Q P, HSSA! shl HEIAT T GRAT
Tl @ Nl ¢ % fow, df Qe A e forfae
S P, P, % HeY H qC1 2 |

3. W WA K T wW g R g x y fg
3, 1D 3R (1,2 ¥ ¥9H 3 W 7, 39 @I H
TRt e Y S R 37 G fagett @ firem
et T i e gt @ |

4. Th ®H freft 3cure 1 g x Icqed e @
AT

éx3—6x2+160x+ 159 |

Ig BH fAfafiga aim wa s 9 el @
x=144-p
Trl%'Tp%H&QIGﬁW% |

(%) femmsy T Scared & vl T w HHid @
gTH 3 |

(@) IUTE T Y ATThaHIRT TR T HIT |
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G
3 YT @ 6] I 3941 & I AT | 4x12=48

5. "eY % Hed W Tageddl (reflexivity), @HMHfd
(symmetry), gfaamtafa (antisymmetry) dUl
TEHIHAT (transitivity) s TOTEHT 1 THIE | 39
el ﬁ, A TeY (order relation) ¥ 39 4T THII

39

6. (%) UlHLEES EIC2IN (quantifier) = GeheUT ol
OIS | INHTIETEh IS shl STTaeehdl
F1 Bl 8 2 rfedea-aify gfmmmes (quantifier)
FR ?
(@) w fAfgaed & ufqetm (inverse) 3R foetm
(converse) o S T T HITT |

7. (%) 3 I 1 THH Fq HIC TEHT
(i) g @,-veMMBmTR
(i) g qA-frg W2 MBI 537 |
(@) 39 Waed 1 e faRae fgeht a1y (0, 2)
2 3 =¥ (directrix) x =27 |

8. (%) 3Edd wod i qitwmr dfvw | rfremefa
FEaar 3R Femefte sEaar & g TR Wy

I |
(@) gegadi-a= T (Intermediate-Value
Theorem) ! THHATST |
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9. (%) y= L o oo it |

x2 +2x+1
(@) T 3cUTeeh B 1 AN B I T % -
3

10 q
C=100g—- — ¢?+
151"y

&l C 3cTed i ANTd 8 3T g ITUTE ol &R
2 | IUTed & &R Fd shifve e W i
AN 3NEd AT o 99H 3 |

10. T TSR & AT Hed x = 210 — 3p 7, &l p
Hmd g I x HT w1 IRAT B | A AT B
x2 + 6x + 10 3 | g W IUARRT AR G

CAE L
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IR

59 YT @ Yt 371 & I AT | 2x6=12

11. FHfafed 3 R w1 FHT

(%) radn IR TT= B

(@) SR (exponential) Bhdd R HTAEh
RISE|

12. fr=fafad w1 qwemsy
(%) EHEM TR FHIHT
(@) H’ﬂa?ﬁ %1 TS (intersection)
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