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WEST BENGAL STATE UNIVERSITY
B.A./B.Sc. Honours 1st Semester Examination, 2018

ECOACOROIT-Economics (CC1)
Introductory M icroeconomics

Time Allotted: 2 Hours Full Marks: 50

The figures in the margin indicate full marks.
Candidates should answer in their own words and adhere to the word limit as practicable. 

AH symbols are o f usual significance.

1. Answer any five questions from the following: 2x5 = 10

CT-Ĉ tWf *05#

(a) How the market equilibrium for new cars will change if there is a rumor that next 
year’ s new car will be considerably expensive?

stifle ^  ^ 1  ?

(b) Distinguish between change in demand and change in quantity demanded o f a 
commodity.

'Q -5TCJJJ ?

Calculate the price elasticity o f demand for the demand curve Q = AP e, where P 
and Q represent price and quantity respectively.

Q = AP~E MPF ¥t%t3 1^1^$ *IH CT3 ^Blt PPftW Q
P *FH13FCS1 bti&H ^ 5  ^ 1

and demand for apples are described by the following equations:

Supply: jgs = -3 0  + 38P

1+1

Demand: Qd -  90 -  2P

Graph the demand and supply curve. What is the equilibrium price and quantity?

^  ctt̂ tr capita#!

CTfflsfS Qs = -30 + 2SP 

Qd = 9 0 -2 P

C<Ht ^  CTffiR ^ik^t l 9# 5Jtct <K<tt I

(e) Rohit likes cars but dislikes pollution. Draw a typical indifference curve in 
pollution-automobile space for Rohit.

C3tf$\o ‘jff'ft R5̂  ^*1 I if̂ J (.*+63 PwC'W c^it
|
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Suppose the total cost function is C = \6 + Q2 . Illustrate the shape of the 
marginal cost function in a diagram.

RFF csrfB RJR PRtfi> C = 16 + Q2 . ^  (3*ItfN (3*nffk2Rt RWJW
sR5!*! <FMt i

Jg) Define Consumer Surplus.

CwlWH RRPs 1% PTRIR ?
Find the elasticity o f substitution for the production function Q = ALaK p, where 
a , P >  0 .
$**fl*R Q = ALaK p , R*R a,(5> 0, ^  RR
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2. Answer any four questions from the following:

CT-Ĉ tCTt mfj>

(a) Prove that for a linear Engel curve for any commodity emanating from the origin, 
the income elasticity o f demand is unity over the whole range.

C W  CT PFR 3PIJ<t PR1 tow CRt. RRR
$.pi I

5x4 = 20

The price o f X  is Rs. 2 for first 200 units of X  and Re. 1 for all units purchased in 
excess o f 200 units. Commodity Y sells at a constant price o f Rs. 3. Sketch the 
budget set for the income o f Rs. 600.

X  ^  RR trfw Rs. 2 R*R X  < 200 X  RR Re. 1 Rf* X  3FPIR <#^<1 
200 Y RRR RR Rs. 3 CSFSW RR Rs. 600 W  RPItI

“ I like tea and biscuits but always avoid consuming them together.” Draw 
indifference map that illustrates this proposition.

“ Rift st <f§  1%̂  ^RRttR e?ire Rf^Rt”  i ^  fa$sfi>c4
Piac9!^  r h Bwi <pwt i

(d) “A Giffen good is an inferior good but all the inferior goods are not necessarily 
Giffen good”—  Explain.

“ fSfaM RR^I ftpiR W  R?” -RItRjt R M  I

(e f Show that for homogeneous production function the expansion path will be 
straight line through the origin.

CR̂ fte Pi PFR T fW iR  <̂s*ftRR RFt¥PF<I WRJ R’SjRRH PRt W t  
R^TC^ft ^p4 I

f f )  Construct the average and marginal product functions for x, for the production

function q 0.2x,2 -  0 .8x2 . I f  x2 -10, then at what respective value of x,

will MP o f x, be equal to zero?

^RIFR Rt*RRsfi> q = x,x2 -  0.2x2 -  0 .8x22 x, ^«*flRR RWFF

TOti r|r x2 = 10 3$, x, «OT RR W  x, «<Bt ^ iF R  ^  ?

3+2
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3. Answer any two questions from the following: 10x2 = 20

CT-c^fl 5#  sfcsra

(a) What assumptions are necessary for a market to be perfectly competitive? Why is 
each o f these assumptions important?

1% 2toir§r% ?
^TKlt 1

Let the utility function and budget constraint is given by u -x y  and

lO O -Z^x-P^y  = 0.

(i) Find the demand function o f x and y.

(ii) Show that these functions are homogeneous o f degree zero in price and 
income.

Î0S?5 d t̂t ^TfZppi u -x y

m - P x.x -P y.y = H.

(i) x y ifWln Ftf^rt '5 (p f^5 <PWl l

(ii) c w  ct ^  m  cswt9̂

j y f  State and explain Slutsky decomposition o f total price effect into income and 
substitution effect.

f̂psr sfoR d  1w td  gf«K  ’ tUxr® sf®id *rra
^TTCJt^dtl

(d) Show that if input prices remain constant, long run average cost will decrease or 
increase according to whether there are increasing or decreasing returns to scale.

ÎtaRSf 'G IF̂ IStWl sifts KtOM 'Srt̂rt <FT#<1 ̂  l

X.
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WEST BENGAL STATE UNIVERSITY
B.A./B.Sc. Honours 1st Semester Examination, 2018

ECOACOR02T-Economics (CC2)
Mathematical Methods for Economics-I

Time Allotted: 2 Hours Full Marks: 50

The figures in the margin indicate fu ll marks. 
Candidates should answer in their own words 
and adhere to the word limit as practicable.

vfifoltffal fdl&a W  “iv̂ i/lfi iRtf}

1. Answer any Jive questions from the following: 2x5 = 10

CT-(7FltRt 3̂<5 TttQS

fa) I f  the domain o f the function y = 5 + 3x is the set {x 11 < x < 9} find the range of 
the function and express it as a set.

y -  5 + 3x 3̂5=1 c>|5 {x 11 < x < 9} '©W R'Sfa R 'R  <PWl

c’ fs R>uc< p+*it'G i

(b) From a linear demand curve we have the following observations:

at p =  15/ unit, q = 35 units

/>=12/unit, q = 50 units.

Write down the functional relationship between p and q.

<9^5 blRR C5N1 ‘pR CT,

p = 15 / q — 35 t9<f <t>

p =  12/*9^  ^o*R q = 50 I 

p <9̂ ° q ^  RWJ (RC*!! I
‘■ N

(c) Suppose labour is the only variable factor o f production. Calculate the average 
variable cost when average productivity o f labour is 15 and wage rate is 60.

NH <PC9t îR^vsq^Ri §̂*ftrfR 2RI îR 2*fC?ra “5̂ 5

^df^Check whether the following function is homogenous. If yes, then what is the 1+1
degree o f homogeneity?

'5tC'si**t!«pfD >iv|iiiR<̂  Rnt <pwl i vteiH ?

xy 

Jxy
z = ^ y -
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How many subsets can be formed from a set o f n elements? Enumerate all the 
subsets o f the set S = {1, 3, 5, 7}.

Tffc Ĉ tCTt n ^  ^ 1  7^ ? (7#

S = {1,3,5, 7} CoTĈTt I

I f  the production function is given by / (L ) = 81} -  3L , find Marginal Product of
Labour (MPL) and Average Product o f Labour (APL). Show that both the curves 
MPl and APL are rising.

Tift / (L ) = 8L2 -3 L  ^1 ^  sKTRl (MPL)

39CT<1 ^5 (APl ) (M  I (7T«lf8 (71 ^  I

It is given that m = \ for x > 0

m =o for

oll*

/ (* )  = - ! for x < 0

Examine whether the function is continuous at x = 0.

weirt (7i, / (* )  = ! 7m x > 0

/ (* )  = 0 7m x = 0

/ (* )  = -  1 7m x < 0

x = 0 CS '0)R|k?s| l<p*(t <K<t I

Given A -
-1 5

0 - 2 . Show that AI = 1A = A, where / is the identity matrix.

CW'GTTt (71,
5 7

-2  4

Ctrl'S W AI = L4 = A, (TNtCT 1 ■siJtf̂ Sl

2. Answer any fou r questions from the following: 

ftsftftFa (7I-C t̂Wl

(a) Given the utility function U -  x, x2, find the marginal utilities and examine how 
marginal utility o f good one changes with the change in consumption o f it. Verify 
that the change in the marginal utility o f one good due to change in the other good 
is the same no matter which good is chosen first.

U = x} x2 ^ ‘?f<71tf̂ ®1 W S  2flt%<P sm

C«tC^ tĵ  ^  £ftfw  ^*K7lrf̂ a1 twtFJ 331
^ t l  (Tt̂ lfS (71 C44W1 W 1  m j Bf<tffg<j £ ( t ^  ^tlTItftvsl

* t % l t « f  4 < F ? ,  s i t W  -  <^ l1^ ( T F f a  it < t jfD c < f r  S 1 « 1 W  C T 'Q U t  3 J 7 R ^ ,  ^ * 1 3  t ^ s 3 I  W
^tl
I f the marginal cost function o f a firm is given by C\Q) -  2e0 2Q and if the fixed
cost is 90, find the total cost function C(Q).

7ft <PI 331 C\Q) = 2e° 2Q 7ft %  m  331 90
'oW OlfB ]̂71 C(Q) 4>C<ll I

0.5x4 = 2

5x4 = 20 

1+1+1+2

1 (, 0 - 1V
-V*l

t
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/) Consider the utility function U = xayp . Show that the function is strictly concave 
(downward) for all values o f x and >> if 0 < or < 1 , 0 < /? < 1 and (a  + J3) < 1. 
What shape does the function have for (a  + p ) = 1.

<141 414* ^  U = xayP I C'f'ff'Q (71 x <34° y <34 44«4 4K714 Wfifc
W F f f t  ( f^ g f t )  (TPItPT 0 < a < 1 , 0 < p  < 1 <34°N (a + J3) < 1.

4R (a + (i) = 1 34 1% '5fl4*t4 01(4 ?

/Suppose the demand function is p - a - b q .  Find out price and quantity for which 
total revenue is maximum. What is the shape o f the total revenue curve?

441 414* +K71'+4'-fi> p = a -b q ,  CTtB Rv£M=13i '5fRl 44ll44*4*1?l T̂fST <i|4\

k4l4W4<lf44teit4el4 444ti csrfc C44tfi>4 R ^ f ̂  ?

Derive the expression for a level curve corresponding to the following function 

U - U  (x, y ) -  x2y2. Hence determine its shape and curvature.

ÎC9f*sl>4> JJ — U (jt, y) = Jt2y 2 <34 (TTĈ T (444^ R5'e|c<l sJ4*1“f 4*4(4 ? <3̂  
WC'BSI "5 ft^  'Q 43F'fit 4>£3t I

Show that the following production function y -  alnx, + (1 -  cr)lnx2 ; 0 < a < 1 
is homothetic but not homogeneous o f any degree.

Ctt*lt'G (71 y -  a In jc, + (1 -  a) In x2 ; 0 < a < 1 C3J(71ft7lfi*4* R*^

C4*1(71t ̂ 514 >|V|̂  'iRTf I

3. Answer any two questions from the following:

RsRR® <7I-(440tt ffl> £434 ^414 TffQS

(a) Construct an indirect utility function that corresponds to the direct utility function 
U -  JC( x2. State and prove Roy’ s identity for the given utility function.

£5sW l§*lt4lf^5t '®1(7>1‘sl14* U = X] x2 <34 *fC4l  ̂ ĵ'ftTTff ŝt RH4 4*C4l I

‘4K7i4 'Aifoarsi* R^» 4441 <34  ̂a m  ^HTnf^si sfsrr«t 4441 i

(b) A manufacturer produces X  machines per day at a total cost o f
f i . A

Rs.
5
- X  + 11X  + 200 . The demand function for the machine is X  -  400 -  2P

/
where P is price per machine.

<34*514 ^*1tW - X 2 + U X  + 200 
5

1*144 CTfS 4K7J X  *̂114* (7#R ^«3>111+4

4441 (7lf*t014 FtR4l X  = 400 -  IP  (7P4tE*f P 3?f (7lRt(714 I

sift Find the number o f machines that the manufacturer should produce to 
'  maximize profit.

"SJ'TW ?14lR4* 4*414 sr*!! t*rP(4* 4^5'®Rf (TlRf*! 4*4(4 ?

(ii) A tax ‘t’ per machine is imposed. I f  the manufacturer adds this tax to its 
cost and continues to maximize its profit, show that the price increases 
approximately by l/3rd o f tax.

(7(1*1014 '0*14 ‘t’ 4*4 '5rfC4l’ t 4*41 3*4 I 4R <31. 4*4 CTfi* 4JC44
444 C441'G (71414 4444 2114 34*-̂ %1°*14F5C41

1+2+2

10x2 = 20 

5+5

5+5
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(c) Specify the characteristics o f the labour supply function o f an individual having 6+4 

the utility function defined for a time period o f one day given by 

U = 48Z, + LY -  L2 where L denotes leisure hours and Y denotes income. What 
will be the nature o f the labour supply function if  the utility function is changed 
to U = LY1

* *  U  = 48L + LY -  L2 PWICT L

rn  I CTNH ^  3$ U = LY ?

The equilibrium conditions for three related markets are given by 6+4

H />i~ P i  ~ P i  =31
- p] +6p2 ~2p3 =26

P\ -2/?2+7/?3 =24

( * )

Using matrix inversion, find the equilibrium price o f each market.

Show that a consumer with the utility function U = x“ x2, a >0 will have a 
linear income-consumption curve.

l l P i - P 2 - P i = 3 l
-  px + 6p2 -  2/?3 = 26

~P\ ~ 2Pi + 7 ft = 24

•smits >it5jpn a t w i w $ u  tttsj fafow \

(*l) (7W 6 CT CSTW15 $*IPIW U = x °x 2, a >0 ^  CSW CST<nfl»

x-
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