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1. Attempt any four from the parts (2) to (e) in this question. . [6x4]

(a) (i) Define linear independence for a set of vectors {xl,xz,. - x”}.

- (ii) Can any of the vectors from the set S = { »3,8),(3,7,10),(4,9 »12),(0,0 1)} T
expressed as a linear combination of the other vectors {n 9
How many different linearly independent subsets can be formed from the set S.

(b) (i) The matrix B of order nxn is defined as B = =X(XX)" X’. What i the order of
matrix X? Check whether the matrix B is symmetric and/or Idempotent

(ii) If 4 is a matrix of order nx n. Prove that trace of (A—- A4") is zero, where 4’ is the
transpose of 4.

(c) A system of linear equations in three variables is given by:
2x-3y+z=0, 5x+y-2z=3, 6x+8y-6z=6, 9x— Sy B
How many equatlons are superfluous?
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What ajre the degrees of freedom for the equation system?
Solve the system completely.

(d) (i) Prove that the rank of a matrix of order px ¢, cannot be greater than min{p, q}.
|

- e ; ;
(ii) A line II,L passes through the point (2,-1,-2) and is normal to the plane with equation
x—y -'- z=12. Find the equation of the line L.
(e) () Prove ithat if a matrix 4 is orthogonal, then its determinant is £ 1. Prove also that the
converse is not true.

= | ;
(ii) The plane P passes through the point (2,3,4) and is orthogonal to the intersection of
the two planes x+ y+z =10 and 2x+3y = 20. Find the equation of P.

S T 3 T (1) B () ¥ Pl T A 3 AT [6 x4]

(a) (i) wfewit 31“ U ST (¥, %5500, %, | ¢ & ¥deaar (linear independence) I
TR Hfsre

(if) 7T TS = {(2,5,8),(3,7,10),(4,9,12),(0,0,1)} & Wi & & = o whwr S &
ki) 'ﬂ'ﬁ{?l’f & W G919 (linear combination) ¥ &7 # e fFar S Hevar 82
WY S Y Freet B YR T STRE ST ST e 8

~(b) () $F nxn F T AeGE (matrix) B=X(XX)" X' § aRenia fmar Swer §) 3megg X &
FH T Q7 FAT BEAAT (symmetric) FAV/3IAT HgSFAICUC (idempotent) §, SHAT
St |

() 2R A, 31 o NG, 2 R R B (4 ) (o) 97 B
Stet A’ A ® Gl (transpose) ¥ :

(c) et =R arem U T FHEROT [HH (system of linear equationsj A = v &
2x-3y+z=0, 5x+y—-2z=3, 6x+8y-6z=6, 9x-5y=3.
fofcier FafetoT JaraRaeh (superfluous) §?
= W.ﬁmm & F@rdT-FIAT (degrees of freedom) el §2
59 A @ quid: el Hifiv|

@) (i) mﬁﬁ'@%%ﬂpxq & fer 3megg #r Sif(rank) min{ g} ¥ 3w af &
gehall|
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(@)

(b)

©

gamnﬁaﬁﬁ(aj@r(c)ﬁ#ma%mﬁﬁvr

(@)

(b)

2. Attempt any two from the parts (a) to (c) in this question.

(1i) Fﬂ?{ﬁ'(plane)PT‘%ﬁ (23,4 3 TSRl § a9 & gHaat X+y+z=10q9

2x+3,|sv =20 & yiedes (intersection) & A (orthogonal) & P & wafiawor

AT RS

Consic?erthe sets 4 = {(x,y)]xZO,y2 O,X}'ZIO} and B:{(x,y)’x+y=l}.

Examipe the sets 4U B and AN B to decide if the sets are closed, bounded and
convey. _

Consicier the differential €quation % =0.5y(1- y).

(i) Draw the phase diagram associated with the above differentia] equation.
(ii) Firid all the equilibrium solutions and classify each solution as stable or unstable.

ol s
Checkiif y = ¢ =L 50 is a solution
l-e™ , %<0

of the f:i'ifferential equation % = } 1 +1 on (~c0, 00)

TR A={(x,)|x20,y2 05210} 7 B={®)x+y =1} frmr @
Gﬂaﬁr AVUB 3 AN B # ST RS, aor gar T R = ¥ =< (closed),
TReey (bounded) AR (convex) &
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1

| e’ ,x<0

(-0, oe)?*r HIHT Falraor -—1y|+1 H TF & B

|
Attempt any two from the parts (8) to (c) in this question.
(a)

o

[5x2]
For the function £(x, y) < 2In(x—3) +2In(y - 2)

(1) Find tkie domain of the function and sketch the same.

(ii) Draw ﬂhe level curve at the height 4.

(b) (i) Find the linear approximation to the function f(x,y)=x*+ e"’

close to the point
(2, 0) m its domain,

(i1) Find all the second order partial derivatives for the fun

ct1013 JCx»)=x" at
(x, y) (2.3).

©) @) Venfy.:Young’s theorem for the function S y)=axf + 227 .

(ii) Examme the definiteness of the quadratic form Sxy—2x* -

'samaﬁmﬁ(a)a(c)ﬁama%mmi [6x2].

(@) o f(x,y):an(x—3)+21n(y—2) &

=

(i) 38 EﬁFFrI' FT TH (domain) 711 AT T FqFT Y (sketch) ST

(ii) mé 4 T ¥ T (level curve) Farem|

() () wereT f(x Y)=x"+e” & 36F Wy F g (2,0) % @iy T wfeseey (linear
appr:ommat]on) AT HITAT

(ij)ma?rf(x,y)zxya?rﬁ?l?g(xy) (23)wmuwwmammmvl

(©) (i) werer j(x,y) ax’ + 2 G T & T #7 geara ffa|

(i) Zferener ¥ (quadratic form) Sxy -2y _ y

*fr AfRaaar (definiteness) 7 draror
A
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4. Attempt any tﬁ'?vo from the parts (a) to (c) in this question, 5% 2]

(@) (i) Find an expression for & , ¥ § ﬁ:ﬁ

o for the function £ (2x, y/x).

!

s
(ii) The ejuatlon 8(x,y,z) = =xz+(x+y)z* =16 implicitly represents z as a function of

x and y. Find the directiona] derivative of z at the point (x,y,z) = (2,,2) in the
dlrecnpn (xy)=(@4,)).

| .
(b) () Calculate the elasticity of substitution of y for x for the utilit

U U(x,y) [03 07J
X i

y function given by

(ii) The dq:mand function of good x, in terms py and p,, the prices of the goods x, and

= (P, P) = p,° p,“e™*" where @, a,b are constants. Find the
partial elasuclty of x, with respect to D,

£ o
X, gw'en isby x =

(c) (i) Are the:gfunctions Fmy)= x?h(ZJ and g(x,y)= ln[ [ D homogenous'? Find
X
~ the degree of homogeneity in case the functions are homogenous

(ii) Defi ne homothetlclty for the function f(x,y). Provide an example of a function that
is homothetlc but not homogenous.

59 W # i (_ga) ()& & fheel & & 3% Qo [8x 2} -

(a) (i) Bt f(Z;c,y/x) g i’% T TFH AT DT

(i) W"T gy, z)=xyz+(x+y)z’ =16 wer &7 (implicitly) & 2 & x a7y & Howr

& T 9?1' SIFT FET & 2T =g (x,y,2)=(2],2) = (x,y) (4,)&r e 3%
ﬂ“@m 3aenelst (directional derivative) AT T

(b) (i)ﬁmﬁéﬁ STAAAT Bl & y W x & wiwge fr G (elasticity of substitution)
|

0.3 0.7
AT ffw: U=U(x,y) = (—;*‘-}—J

Page5 of 7



i
() ¥ x F1 T&GH T x, Fr B, wom: p, 7 p, & G # w07 T
Xy =ﬁ(P1sP2)= pxapzaeﬂpl‘mh % :ﬂfﬁ Q,a,bmm'ﬁﬁ' Eﬁ x1EﬁT P;* H9ET HiRF GIES

T ffew)
i

|
(© ()= qﬂ[:r flx,y) = x%[ﬂ T g(x,y) =1n[Z h[XD FHEIE (homogeneous) ¥7 af
X X
ﬁWW%Wmﬂmﬁﬁ%(degree)mﬁﬁvl

(i) f(x, yg)?gr BIHRIRSAT (homotheticity) #r gRsmRT RS TF & el F 3eTRvor
e JGJI’T % geARs & w g CEl
f

5. Attempt any tflree from the parts (a) to (d) in this question. [7 x 3]

A A ﬁlmi-’s production function for a good X is givenby x =25- % - —;E , Where x is the

numbe___'r of units of good X produced and Z and X are the quantities of labour and
capital!used up in the production. The prices of X, L and X are p, w and.r respectively.
If profit is defined as the revenue from the sale of X less the cost incurred in the
purcha;se of  and X, write out the profit function. Calculate the amount of L and X
required to maximize profit. Also calculate the profit maximizing level of output.

2 2

(b) An individual maximizes her utility function U(x, y) = & A subject to her fixed.
v g .

income M that is used to purchase goods x and y with prices p_ and p, . What is her
optimum level of consumption of goods x and y? What is the impact on her utility due

to a unit increase in p, ?

(¢)  Find t};e stationary point(s) for the function %(x, y) = (x —5)* ye™?> . Classify these
points as local maxima, local minima or saddle points.

(d)  For the function S (x,y) = xy defined on the domain
S = {(x, ¥) [.xz +y*—6x-8y< 2]} , find the global maximum and minimum values.

wmaﬁmﬁ(;)#(d)ﬁﬁwm%maﬁm [7x3]
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(b)

(©

(2) 457
Explain briefly the following concepts:
() Business fixed investment
(i) Capital account.
3

Assume people of the country expect inflation to be
equal to 5 percent by the end of the 20th Century but
in fact, prices rise by 20 percent dver-these ten decades,
Describe how this unexpectedly high inflation fate would"

help or hurt the following : 5

(/) Firm that provjdés a fixed nom.i'nal pension when
the w-orker retires.

(f‘i) A person taking out a .mortgage in 1950 for 50
years. | | |

Sup}-aose the government increases the e;cpendimfe. Use

the 1S-LM model to show the impact of the increase

in government expenditure under two “assumptions

() The government keeps interest ratés constant
through an accommodating ﬁmnetary policy.

() The money stock remains unchanged.

Use suitable diagram .o T

(W)

@)

o i |
(;)m@éﬁ_@mﬁqﬁm@wmm
A Rer wefe S
(n‘)wéqﬁamwsoﬁéoaﬁfa%mw
wﬁmﬁwn
wm hf fF SR o et §1 IS-LM
n“mmﬁﬂﬁm@rwrﬁ-mﬁ
afs & I\ W F SN W W TTE HL
frefafae @ wemel W ferfr § vl

RTO.



(a)

(b)

(©

(4)
457

(")ﬁqwr“ﬂﬁ?#‘lﬁr'mﬁwmaaﬁ
R vt ¥

() G+ 6 9 #ug «R H B8 aoemy
T& B

St o =1 s ﬁﬁql

Suppose during the year the consumer price i.ndex rises

from 150 to 162 and the nominal interest rate is 9

percent. What will be the real interest rate ? 3

Using the quantity theory of money-and the Fisher
equation explain in detail how the rate of growth in-

money affects the nominal interest rate 4 5

Consider a loanable funds market of an economy. The

“following equations describe the economy :

Y=C+G+1

Y = 3000
G = 1000
T = 1000

c =25 +05(-T

[ = 1000 — 50 r

. (i) Now suppose the governmen

(7 Find the equilibrium rate of interest and national

; 3
savings.

t reduces the taxes

to 500. Compute by how much amount do the

féllowing change disposable income,

consumption, investment and national savings due

to fall in the tax. 4

(m)m?ﬁﬁqﬁ@aﬁ%mmﬁaﬁrm

sto%mmzé‘rm%ﬁm@aﬁm
wa9gﬁm%lwﬁmmﬂw€ﬁ?

(@) T A fasia 9 e T 1 ST

ﬁwﬁqﬁﬁ@q@a,g@m
oo g W udfed w §2

(W) T SHAdemERen & H/OEARI HEI b SN W

ﬁﬁm#\ﬁﬁlﬁﬂ%ﬁaﬁmaﬁma@nﬁ

Y=C+G+1

Y = 3000
G = 1000

T = 1000

B O,
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L86)

_ 445
€ =25 +05 (v - 7y

I'= 1000 - 50 ¢

(i)mmaa“@?wﬁaﬁmaﬁﬁﬁl
@) 9 " A e fF wer w3 w9y o

(@)

(b)

()

w%lmﬁﬁﬂ%ﬁmw@amm
I, ﬁ&“amwﬁwﬁwﬁ
WWWW ?

Explain how the national wealth of a couﬁtry can

change ? - 3

What is a money multiplier ? Supp;)se an economy has

a monetary base of $ 20 million. Calculate money supply

in the following sit;Jations 3’

() All the money is held Qs demand deposits and
banks hold 20 percent of their deposits as reserves.

(i) All .the money is held as currency. 5

() Define budget surplus. What does negative budget
surplus means ? Explain using suitable diagram. 3

(i) Explain the effect of increase in governmcnt

4

purchase on budget surplus.

(7) 4457

(1) T T AW L e T T

(=)

(%)

(a)

el Hifed |

gmww%?m?ﬁﬁqﬁ;@miwaw
%‘Wzoﬁ?ﬁﬁmmﬁﬁrﬁﬁaﬂﬂﬁ%l

frefafea wfifeefs § a0 gfd s FEC

() T gE A oS B TG W T AW T
AT TRt m,zo-uﬁm_ﬁﬁa‘%w
H @ g

@ ®R T oW H T A ¥

() e Afged w1 g wISE ) sores
s ofer w1 w e ¥2 s e
W I s it

uf‘)m,wmqwmﬁ%?%
Y9 S TR FHIT |

The following data is given for an economy for the

“year 2015. How each of the following transactions would

affect the GDP and why ?
? 3

() Rs. 20 lakh is paid as interest on the national debt

PT.O.



(b)

(c)

(i) lce-cream maker began the year with R
S, 1{)}0

(8)
457

00
worth of milk in his factory and at the eng
nd of

the year he is holding Rs. '11,000 worth of .'lk
| : milk.

Suppose a bond pays $‘_1000 in one year,

()  Calculate the price of the bond when interest rate

is (i) 5 percent ‘and (i) 10 percent. 2

(ify 'What will be rate of interest if the price of bond

is, $ 500 and $ 800 ? ' 3

() What do you mean by crowding out ? Explain

using a suitable diagram. ) 3

(i) When the demand for real money balances is less

responsive to the rate of interest, crowding out -

is more. Explain.using suitable diagram. 4

(a1) 2015&@&&@6@@@1%“:‘@‘@3

st feu o ¥ Frafafed # § o GDP
£ fre weR wwtE s & 9 F

(s)ﬂ@ﬂwmﬁqﬁq'wélwﬁzo
g w9 |

(=)

()

(a)

4457
(%)

(ff)ﬁmﬁﬂﬁﬂ’maqﬁtﬁﬁﬁ 10,000
F@ﬁ@%q&%mamm%
awaﬁ?%aﬂiﬁﬁﬂ,ooomqﬂw
gy @ wE e €

s a§ § T e 1,000 TR A HOA

@ R

(oa‘?@’ﬁﬁqﬁﬁﬁwﬁﬁﬁwm
ﬁ(f)_Sm%a(ﬁ) 10 ufdea ©

@) S W AN R e e, Ak s SEe
Fimd 500 Ifew T 800 A ¥

) -g‘ﬂ'aﬁm amzﬁam w1 Ad ¥? SUgE
fo @1 SUAM s

(i) o9 TEdfas TS 99 % fom " osms =X
@ uft wW waEwE o ¥ @ wmfem
amze aifes dar ¥ Suged fum w1 swEm
FHh A FHIfS |

What are components of current account of the Balance

of Payment of a country ?

(%]

P.T.O.



(b)

©

(37)

(=)

(10) '44
37
Assume that the demand for real money bala
Nces

represented by the following -

32
M/P=Y [0.4 — (r + expected inflation)
Where; Nominal Income (Y) = Rs. 4,000

Real interest rate’ () = 8 peréent

Expected inflation = 12 percent is constant in short-run

() Calculate Seignorage, if the rate of growth of .

“nominal money is 20 percent forever.

(i)  Calculate the inflation tax when actual inflation
equals 12 percent. Is it equal to Seignorage ?
() What is liquidity trap ? Is monetary policy
ineffective in this case ? 3
(i) Explain w;hy the income tax System or st.:)cial
security system' are considered automatic

stabilizers ? 4

T AW F T AN F A W F
= § 2 |
w1 i f o Tm 9w @ fe A
frefefed g0 wgm w1 T ¥

(7)

(a)

-, 4457
(1)

M/P=Y [0.4 — (r + expected inflation)

el miefaw @ (Y) = 4,000 LR

aredfrd = W () = 8 Wi

ﬁmﬁﬁ:uuﬁ‘%ﬁwﬁﬁm%l

(i) ﬁiﬁﬂmaﬂﬁaaﬁwﬁﬁq@
= W # faw 20 whww ¥

(i) TR W @ FNAA T SO TR
12 whem ¥ F gw RS B W T2

(i) e ST@ e ¥? o sw fefd § Ak

(i) =TE FART i ST Tl @ e
e Tk W e S T
‘Gn?n-%?

Explain how each of the following transactions would

enter the balance of f)ayment account of India : 3

()  The Reserve Bank of India p{lrcha;ses dollars and

sells rupee to American bank.

(i) Indian hotel is sold to Italian investor,

P
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(©)

() 4457

Does Hyperinflation die a natural death or a stabilization ‘

programme is required ? What are the elements of

stabilization programme 92 Also explain the costs

associated with such programmes. 5
Given the following information -

Consumption C =27 + 080Y,; Y,=Y-T
Investment I = 486 — 61
Government expenditure G = 120
q"J"ax T = 150

Price level P =3

Nominal Money Supply M = 900

Demand for money - L = 02Y-41 |

Full employment level of income Yf = Rs, 3_,000.

() Compute the Monetary and Fiscal policy multipliers.

(if) Compute the increase in the nominal supply of

money required to achieve full employment.

(Zii) Compute the increase in government expenditure

]

required to achieve full employment. 322

IS T ar W W wmem w9
(W) f=fafeq ofee e mw § .

EELIU C =270 +0.80¥,;5 ¥,=Y-T
IRERN] I =480 — 6i

WHR =7 G =120

Ex | T =150

FHT TR P=3

winfaw g2 9i M =900
P.TO.



(14) | um | | (15) w5y
- ~ '

Hal % fou i "L = 02Y - 4 © Explain whether an exogenous increase in price of oil
aﬁq <l Tﬁ EUSIE W' Y, = Rs. 3000. &3 will shift the short-run aggregate supply curve or
0] ‘lfﬂ'f\ﬁ'ﬂ? q9 '{'ITI‘ITf?l'Eﬂ'q Tifa TR T 9 I aggregate demand. What are_the policy options available
aﬁ"[ﬁﬁﬁn - .- ' 5 for the macro?conomist working with the government.
; t{\ﬂf P— i a'n_@ 3 fon smavas \ to minimisg effect of these events on the economy ?
, e HEJ ” qﬁ-f 3 T{)ﬁg = Eﬂﬁ' Ffmr Use a suitable diagram. 7
_(m)wmwﬁﬁﬁmmﬂl (e1) =99 fafy g1 GDP & TOMI Fd WHI H
o # fs # WA FRE el @ e ¥ s w v
(@ Why are exports added and imports deducted when we | - ke |
calculate GDP with expenditure approach ? 2 (@) HEr owoHm o9 gff ® g e W %9
(b)) How is the rate of interest d.etenn'ined by the,demand i, freifa @t & (wfg mm i w8 9%
and supply of money (assuming no banks in economy)? | EA %) \.m R H A OB AR
What happens to the ir;tgrest cate if © _ () gfaw STI?T et %I
(i) Nominal income falls. _ |‘ (if) af;g’}q ﬁm ﬁﬂ?ﬂ'@; Qﬁ TSR ufE & -

" . ket |
(if) Central bank chooses for expansionary open mar

TE wE R
5

operations. ; ;o ' ~ PTO.



mﬁmaﬁﬁmﬁm%l sTeferarEen
Wgaﬂaﬁﬁqmaﬁﬂmﬁ%
fu TR & I FE T AT HHT
oferford @ fog e ® F e
Sy §7 ST fert T ITAM it |
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(2) 4645

Attempt any four from the parts (a) to (e) in this question : 4xg

(@ (9  For any two vectors x and y in R”, prove that
[ = A ] = e = oA
(if) Fiﬁd the equa:tion of th_e plane through thé point
(—ll, 2, —5) that is perpendicular to thg planes
x—-y+z=1 andx+y—22=3.ﬁ
() ()  Does the following set of vectors span R_"’ ‘7 Why

or why not 7

F

v, = (4,8 0),v,=(23 1,v=06 42,

v, =(1,0,1)."
What is the minimum number of vectors requiréd
to span R ?

(i)  Prove Fhat if ;1 matrix A is orthogonal, then the

determinant of A is +1. Prove also that the converse

is not true.

(©

@

(e

A syste

4645
(3)

ions is given by :
m of linear simultaneous equations is gi y

+ 2y = 10; 3x + 6y = p; gx + 8y = 40.

U

(i)

(0

(#)

@

(@)

Find the conditions on p and g for the system to

be consistent.

In each case, specify the degrees of freedom of

thi; system and how many of the equations are
superﬁuous ?

Prove that if a linear 'systém of equations has more
than one solution, then it has inﬁnitely many

solutions.

An orthogonal matrix is a non-singular matrix A

such tl;at AT = A~!. Show that the determinant of
an orthoéonal mat.rix is :ti.

Define the propérty of linear independence for a
se_:t of vectors {’ﬁ’ Xy wassnsy x”}. |

Prove that the set of non-zero vectors 28 Xy X3}
is linearly independent if the three vectors are

. pair-wise orthogonal.

PTO



LA 4645

WA H AT (@) F (0 F ¥ AR B e

®)

(i)

()

(if)

R”ﬁwa'ﬂﬁ?ﬁxay%@ﬁigw
& |l - Ivl] < Jx - 5]

foag (-1, 2, -5 € oA EnF'T 3 HHIw
(plane) <Rl '-H":ﬁW(UT A HIfST S gHaSl

2 —y+z=1Fx+y-2:=3% A=A

(perpendicular) ¥ |

.wmmﬁﬂfﬁf@ﬁ-'ﬂﬁt—tﬂWﬁm

(span) © 2 T A F T ?

v, = (4,8, 0),v,=(2,3 1,v =034 2),

v, = (1,0, 1).

R W W ¥y v R WO

T e ?

fagy R fF afk ©F oTege A oA

(orthogonal) %, qr A T AR (determinant)
+1 3| e ot fagy Fifg s gEe e
| & e |

4645
(5)

(©) i@qwmwﬁmﬁqm%

(@)

x + 2y =10; 3x + 6y = p; gx + 8y = 40.

()

(@)

O

;WD

paqmaﬁﬁaﬁaﬁwﬁﬁw
ferma & T (consistent) | %E‘l', SICEEED

gl

.Wm@rﬁwﬁmﬁxﬁwaﬂﬁﬁ

ma%iﬂmﬁsmﬁm
SIS (superﬂﬁous) &. 7

ﬁqﬁﬁﬁqﬁﬁqﬁ@mﬁm?:?%
T A o T & @ T T w wEn

T T

Th m(or‘[hogonal) 3R (matrix) Th THT
SAfIeTaToT (t:lon-singular) AR A Bl © s

S fag AT = AT Tx’ﬁ?'l & T e s

% iR (determinant) ShT HF +1 T‘aﬁ?ﬂ %I

PR,



4645

e AT (linear mdependence) & o7 ?ﬁ[
1=|'ﬁ‘HTﬁerr IfST |

(if) ﬁaaﬁﬁq%mﬁﬂﬁﬁ%mw
xﬁ%ﬂﬁﬁ@m%qﬁﬁﬁ?
AT FTHIR (pair-wise) I B

Attempt any fwo from the parts (a) to (¢) in this question : 2x5

(@ O The equation xy + 2yz + 322 = 6 implicitly defines
z as a function of x and y. Find the directional
derivative of the function in the direction (2, 5) at

the point (1, 1, 1).

(i)  Find the value of the second order direct partial

derivative of z with respect to y for the function

in (i) above at (1, 1, 1).

® @  cCalculate the rate of change in z at ¢+ = 0 if
502 + 3xy 5 2
Z-_—_a-____2____,x=t+],y=t+l’
2wy
w=e+ 1,

Loy e '
17 %9 o xn} %ﬁ

4645
(72

i

= is given
point (x, ¥, Z,) on the surface z = Jxy 15 8
by yx + X — 2z,z = 0.

‘ . -
C J Dlaw ]l n

fx, y) =y —x* passing through (3,5)-

Find the unit vector perpendicular to the level

curve at this point.

(i) . State and sketch the domain for the function

fCe, M) =+Jy—x In(y+x).

.gﬁgﬁﬁmﬂ(g)@(@ﬁﬁﬁﬁﬁa’f%w

@ © Hﬁ\ﬁ[—?{ﬂlxy+2yz+3£=6qﬁ&1 T F z H

xdyd Hed & ®9 H qwfa s
L, 1) W e 2, 5) #
fSem s S EHE (directional derivative) T

ity |

39 wed &1 fag (1,

PTO.



()

()

(i)

(i)

0

(i7)

(8)
4645

T (7)) | :
T (i) WWW%‘QW(LI’UW

2y % W Tl 9 1 31 1
BIGEEA IS

5¢2 + 3xp

2wy #=fr Lp~ JF e,
w=e+ 18, Wr=0W:F aftady 5 o3
SISl

S 2 =

Tyise fom HAT (surface) z = \/;y— ® %F?S
X Yps 7)) W w9 THde (tangent plane) AT

TR pix + xy — 22,2 =0 ¥

AT f(x, y) = y? — x> B (3,5 T ToRA I
T 95k (level curve) i STRFE HifST | 39

forg | R a% & oreed sEE wikw 7@

Iaﬁﬁrlm

Bl f(x, y) =+fy — x In(y + x) %’ﬂ domain

(Tw) =1 fafew o smfem =iy

3 Attempt any (wo from the p

(a)

(®)

()

)

0]

An equilibrium

4645
(9)

arts (a) to (¢) in this question : 2%6

mode[_of labour demand and

output pricing leads to the system of equations :

pf/(L) — w =0 and PAL) = wL + ¢, where f'is
twice. differentiable witll1 f/(L) > 0 and frL) < 0.
All -t_he variables are positive. Regard w and ¢ as
exogenous so that P and L are endogengus
variables wh-ich are functioﬁs of w and ¢ arouhd

the point A(w, ¢, P, L) = (Wgs Cg P Lo)- Find

expressions fo ot PF P ol by 1 ici
T = % & ¥, ¥ &=

P T 5 e B O Doplisit

differentiation.

For the function L(w, ¢) in (i), find an approximation

to L(w, ¢) at (w], cl) close to (Wo= €q)-

State the definition of a homothetic function.

PTO.



- (10)

(if)  Are the functions f and g are homothetic. Giye
reasons.
ﬂ.\’l1 ng wenay x") = A(Sl_\’l—p + Szl-gp + ... + anx;p)‘_

g(x,, x,) = 2logx, + Slog x.,.

1
(02  o08)"
(0 (@  For the function z = flx, y) = (_4_0_?_} ,

evaluate the elasticity of substitution and verify

Euler’s theorem.

(1) Is the sum of two quasi-concave functions
necessarily quasi-concave ? Why or why not ?
TMUE H 97 (0) @ (o) § @ fFel @7 &

@ O m.aﬁn"mamﬁm%ﬁw'—%

T WA AISH (equilibrium model) &
frafafen afiew frem LU IRE r

Pf(L) —w =03 PAL) = wL + ¢, ST&I /& &R

4645.

(®)

g(x,, x,) = 2log x, + Slog x,,.

(11) - 4645
STFTT (twice differentiable) T, fored
L) > 0T /(L) < 01 Gt =X YA R
Gl Fﬁﬁ?ﬂl fF w I ¢ STETSIA (exogenous) ©
fored f&F pa L oFwin = T W fE fag.
AW, ¢, P, L) = (W, ¢ Py, Ly) T STHIH w &

c® WA T TU& AAHEA (implicit

9 2P 3L A
ow’ dc’.ow’ dc

differentiation) T TETIAT k3!

%gaﬁamaraaﬂﬁqn

(@) W () H HEH L(w, ¢) BQ (W, ¢) B HHIT
Ow,, ¢,) T Wi F@ IS
) é\ﬁ’réﬂ‘ea Thdd (homothetic function) 1 gRTeT
- fafeu)
Gy Frefafem wom £ g dRdfeR ¥ W
To@ falto & ¥ wRo e
| B
f(xla xza runey x«n) = A (5,x]_p + Szxgp S LI + Snx;p) P

P.T.O.



(12) 4645

08)" ..

‘ (02
. A z = /O = ek —
© O Sfex, ») [x +yJ ®d fereemgy
CARGIEC| (elasticity of substitution) JTd ﬁ‘ﬁ'ﬁrﬂ( q
AR & YHY (Euler’s theorem) sh! goag

SHITSTY |

() N T HAG-IITA (quasi-concave) th—cm"'r Ea)
arerd Ffvad IR W srE-sraae B ¥ 2

coilie i B
Attempt any three from the parts (a) to (d) in this question : 3x7

(@)  Find the critical points and classify them as local
maxima, local minima and saddle point for the function
f(x.. y) = (xz g 2})) . e—(,w{2 +4_V2 )

() Find the maxima and minima of the function
&(x, »)=(2x + 4) & = Qy-1e¥r~ 2 defined on

the s : ;
et S where S is rectangular region with vertices -

(0.0, (0, 1), 2, 1) and (2, 0),

(13) - 4615

© xa, b):A@ is a production fupction for good
x using inputs a and b. Use the Légrangian method to

find t};e aﬁqunt of the factors required to produce an
output X at minimum cost, when prices of the inputs are

p, and p,. Check the second order conditions and verify

the envelope theorem.

(d) Find the closest point to the origin on the curve given
by the equation x* + xy = 1, x > 0. Also calculate the
"minimum distance. What is the rate of change in this

distance as the constant 1 in the equation of fhe curve._
increases marginally.
WU WM @) T (@ A R A B S
<ifsT . 4
(@ ®A f(x, y) = (xi +2y) e+ g IR
| ﬁﬁaﬁ (critical points) = T HifSTT qar 55 TIHT
3RS (local maxima), T FIfETSS (local minima) &
w1 fog (saddle point) ® WR W Ffiga HIfQ

P.T:O.



)

(©)

(@)

(14)
4645

Iq=ag S qI gf3 urferg B
i

806, 7) = 2x+4) % "% (2 — 1) - %g Sy
(maxima) 9 ﬁﬁ:{% (minima) JTd ﬁﬁfq TRl S i

forgaf (vertices) (0, 0, (0, 1), 2, 1) T 2, 0) e ST |

& (rectangular region) %F

x(a, b) = AYab, TR o F b F FeET ¥ T
. X
T IAGT oM T IAE F T EWW
™ A ¥ AAETF FRE! (factors)

i BT eifeE fafy (Leigran gian method) ST T&AT

| ﬁmﬁm,qﬁmﬁﬁﬁnﬁpaapb%r fadtr
T F 9 S FIE T ST T (emvelope

theorem) F HAuq H—ﬁﬁl‘Ql

FHHT 2 + xp = I,'x.>0mﬁﬂfﬁ%{a§ﬁf{17ﬁ'{
o1 (origin) % et feerg forg a1 3 FAfTT
T I 0 o 9 | e @ gt

VR A W 7 e g R 9
T FF 2

Attempt any

(@)

(®)

©

P For the differential equation o

(15) ' 4645

two from the parts (a) to (¢) in this question : 2x4

)).‘
Show that the function y = x+1)- 53— is a solution

' . ’ ' d
to the differential equation Ex)i = y — x, which satisfies
the initial condition y(0) = 3 Sketch the solution.
d - . .
= =y -y — 6, draw

the phase diagram and identify the equilibrium values.
Identify which of the equilibria are stable.

Verify whether the sets A and B are convex :

A= [P F 165 + 5 24

 B-= {(x,f)l}’ s x'>0}'-

x+2°

_Wmﬁm('a)ﬁ(c)ﬁ_ﬁWa’ra‘:ﬁ‘{

T
(a) Q“isq & Wy =x+1)- %, TR THIHL!

.' | d ‘
(differential equation) &% =y —x %l Th B %, S

ﬁF‘ YRftIe 7 (initial condition) y(0) = % ARSI

F ¥ T BA H SMMEA (sketch) FITTI
P.T.O.



(16) | 4645
dy 7
(b) mﬁwﬂwa;:y—y—éﬁgmwm

(phase diagram) g dqdl Wﬂw 1%!'_3',3?[ EIfE
Ffor | FE ey @ E, T wi

(c) 'H'i?ﬂ'q A 9 B ¥ 3T (convex) %, T
ﬁﬁﬂl :

A= {(x, y)\x2 +y2 <16, x* +y2 24}

xi 7

B = {(x,y)ly 22_x+5 x>0},

4645 16 3,500
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