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Paper : ECO-HC-1026
( Mathematical Methods in Economics—I )

Full Marks : 80
Time : 3 hours

The figures in the margin indicate full marks
Jfor the questions

Answer either in English or in Assamese

1. Answer the following questions : 1x10=10
ST il 2P e fira

(a) Give an example of equivalent set.

el RS B Twread fean |
(b) Is (5++/9) an irrational number?
(5 ++/9) «b1 SR AN FCA ?

(c) Draw the graph of the function y=

IS

— 2 BRI SR |
x
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(d)

(e)

(g)

(h)

(i

1}

24A/121

(2)

b
Evaluate J e =i
a
b
ey 41 aeg".

Find the third-order derivative of the
function y = 5x2 -3.

y=5x2-3 TR TOR-TEN IPeTe
Sfenean |

Write true or false :

For a symmetric matrix, A =A".

wEm 1 S o

BT IFH (A T A A=A"

Define a convex function.

@1 Tea Feee Fge el |

Find the value of (4°)"/2.

T et = @3)12

If P={1, 2} and Q= {3, 4}, then find the
Cartesian product P X Q.

g P={1,2} WIF Q={3 4 =, (=@
FIGRA Rl P x Q eI 1 |

What is the derivative of the function
y = ex ?
y = e TR SR 2’92

( Continued )

(3)

2. Answer the following questions : 2x5=10
OoTq 2PPTRd ey fa :
(a) Calculate the elasticity of demand of the
function D = -10—0
p2
100
D= =i FAOR R Rfdgemer Ry

2401

(b) Find A-B of the following two sets :
To] AR2S WO 41 A — B g 354
A={a b, d}
B={b, ¢ d, e}
(c) If the domain of the function y=2x is

{x|2 2 x 2 -2}, then find the range of the
function. \ (

T y=2x FANOR AMCFG {x[2 2 x> -2}
o, (908 TN AT ey a1 |
(d) Evaluate : 7
Refy a1 -
lim (10 - 5x)

(e) State the conditions of point of inflexion
of a function. _

9B T S ARG K3 oz Teaw 4 |
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(4)

3. Answer any four of the following questions :
: 5x4=20
o PTER R ReeTT iR S fie
(a) State the conditions for continuity of a
function. A function is defined as
follows : '
flg=x2 x#1
=2, x=1
Is the function continuous at x=1? .
2+3=5
B T SRR TSR BT | BT e A
e fa ged fRan A, O FEH! x = 1
e wifsfoRe 2’30 ?
fl)=x2, x#1
=2}, se=l
(b) Evaluate :
fefa 71 ¢
x? -3x+2
x—22 x2 _x-2
(c) The marginal cost of a firm is given by
MC =302 —-10Q+6 with total fixed cost

equal to 100. Find the average cost (AC),
when output Q =5.

@I @3 S AfSeEe A Im A txm
MC=302-100+6 ¥'® 5 %9 I tz=
100. 5% 9 (AC)T T+ el Fa1 @& Besime
Q=531
24A/121 ( Continued )

(@)

(e)
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(S)

Total cost is given by
TC=Q? -12Q+50. Find the output at
which MC is minimum.

I I TC=02%-120+50 T Teomag
AR e 70 IS MC =erem =4 |

Establish the relationship between
average cost (AC) and marginal cost

(MC)  using quotient rule of
differentiation.

T 299 R e IR ote 97w (AC)
I 2T I (MC)T V&S == F1oe 47 |

In a market survey, 200 consumers
were  interviewed to give their
preferences for two products A and B.
Survey results show that 100 preferred
product A and 120 preferred product B.
How many of the consumers preferred
both A and B ? Draw a Venn diagram to

show the result. - 3+2=5

9l IHF TS B AN A WF B AT
SIS 200 WA (SENH AFEIFR  GERl
(e | S IR S @ 100 S A e
T A SF 120 S B A oimw I |
eI oISl A WIF B q@int A oww
33?7 < Co foq S TR oy |
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(6) (7)

4. Answer any four of the following questions : "find the marginal product of capital

10x4=40 : MPyg) and marginal product of -
o e R Gl SR e faar | labours (MP, ). 2+4+4=10
! | AR oI *q-G ST
(a) A monopolist has the following total 0= AKCLP Al qﬁﬁm Lia
revenue and total cost functions : i3 FETICOTS Q, K =g L &l
TR =300 - Q2 - A, T W W o 96, (9%
3 2 TIT 2ARE TeoAm (MPy) WF 391 2o
TC=0Q° -150“ +10Q +100 Teelve (MPy ) e 41 |
GO PO AR JP SR AE Fo T T ' (c) Given the marginal propensity to save
wore wall 02w : . \ - S’(Y):O.s_o.ly‘lz and the infor-
TR = 30Q - Q2 ; mation that S=0 when Y = 81, find the
TC = 03 ~1502 +100+100 saving function S(Y). 10
) AeF AW wm . @R A
plL o : S®)=0-3-0-1Y"% wF y=81 X
| . S=0 = I @R Carm | AW T S{Y)
(i) profit maximising output; ‘ Refr w41 1
=S AT SIS ARG
(d) Define the derivative 2Y. Find 2Y-of the
(i) maximum profit; : coc RO
AT ST function y=; using the definition of
(iii) price elasticity of demand at derivative. 24+8=10
equilibrium level of output. 4+3+3=10 dy
—Z GEFASd AR |
1 K L e = g SRPAG AR 2T
‘ R AT ! il b
() Define Euler’s theorem.  Given _ WRy-= ;W Vo S |
Cobb-Douglas  production function ' ;
Q= AK°I? where Q, K and L represent (€) State and prove the product rule of
; 3 differentiation. 10
output, capital and labour. respectively,

SR 21 RfECor e T3 = e 59 0
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(9)

(h)

(8)

Find the relative extrema of the
following function : - 10

y=x3 -9x2 +15x+20
woTe Tl FERION SCARRS b9 T Sfered :
y=x3-9x% +15x+20

Find the nine second-order partial
derivatives of the following function : 10

o Tl FENCGR O[T 5 ReE-NER SRR -
Wﬁﬁw:

y= f(xh Xo, xs) = x]_3x2 —3x2x§ + X1 X3
Evaluate : 24+2+2+2+2=10
st 4 -

. 3 (E1E S x)
) —|—+—= +3log x—10e
U dx[x 4x 8

(ii) _d_(2:cLj +4}

dx| 3x-2
(iii) %(mbx)"
(iv) [xe*dx

v [ Bx*-2)dx

* & %
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