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(2 ) 8929

The following data is given for an economy for the
year 2016. How each of the following transactions woulq

affect the GDP and why ? - 3
() Rs. 10 lakh is paid as interest on the national -d_ebt.

(ii) lce-cream maker began the year with Rs. 5,000
worthlof milk in his factory and at the end of

the year he is holding Rs. 5,500 worth of milk.

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

money affects the nominal interest rate ? 5

Explain wh;ather a new environmental protection law that
requires firms to reduce their emissions of poliutants
(an exogenous event) will shift the short run aggregate
supply curve of aggregate demand.What are the policy
options available for the macroeconomi_st working with
the government to minimise effect of these events On

the economy ? Explain using suitable diagram. 7

( 3 ) 8929

(31) a8t 2016 # fow wH sefegeeer & faw

frfafen sifee fau mu &1 frafafea & @
Yo% GDp H fFE wER wefem wal € @
= ?

-'(0 T@ﬂmwﬁqmm%wﬁm

E T |
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# FH HA HI AETIEHA B B (TF Awd
qe) SeThe Ufek Ifd Gw A Wi
T % 1 Regen g1 Stdeqaen W ges
F Y F FH FE B AU TER F ™
M F A e e @ fog

fferdt & N fowen Suesy §? SugE fe

F1 ITEM HISTI

P.T.O.



2

(h)

(©)

8929

(a) What are the uses of private savings ? 3

Suppose a country’s quantity of money is Rs. 600 billion
nominal gross domestic product is Rs. 12 trillion ang
the real gross domestic product is Rs. 6 trillion.

(1 trillion = 1000 billion)

() What is the price level and velocity of money in

this country ?

(i) Suppose the velocity is constant and the
economy’s output\by 5 per cent each year. What
quantity of money and money supply should the

central bank set next year if it wants to keep the

price level stable ? (Calculate money supply in

billions). B

Using the suitable diagram in IS-LM framework show
the effect of introduction of investment sul;sidy on the
level of consumption, income, investment and interest

rate In an economy. Also, compare the results with other

€Xpansionary fiscal policies. 1

¢ 5 ) 8929

(1) Bt wedi @ AT FOE?
(a)mvﬁﬁqwaﬂﬁﬁmﬁwéow :

(a@)

T % wefaw "ed W SR 12 fefera
w9 arEhE e, TR 6 fzf T

%1 (1 fefemm = 1000 fafer) |

(i) Wﬁmﬁmﬁ(qﬂmmﬁw

Ry

(lquﬁ?ﬁ-ﬁ-qﬁﬁ%ﬁm%'ﬂam
wmsuﬁrﬂﬁuﬁra&ﬁm%l
q =t Fw A ™ qH I K OAG
7 g uf feoh wH A AR @€ wiEa
R THA T A €2 (g 9w
faferm # T =ifs)

@) 1sim a3 § Sfaa fom & SwEm w0
iy Ofsgs & TEET B YHE I STE
wR, o, faw 9 Hgem =S g W g9iEd |
oftomt #t o= fomR & TSR A
% Wy gam wSe

Explain briefly the following concepts :
(/) Household fixed investment.

P.TO.
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(i) Monetary neutrality.
: M/P =Y [04 - (r+ expected inflation)

() Assume that the demand for real money balang
e C : = 9
el ; wefas A (Y) = 2000

represented by the following :
ardfeE oS W () = 4 Wiowd
sTifiyq THIfa = 6 Wfdem 3TeUshIed F fer %

o e T Eit A weke W H TS

M/P=Y [0.4 — (r + expected inflation)

Where; Nominal Income (Y) = Rs. 2000

Real interest rate (r) = 4% ;
: | = @ & fau 15 yhw@ ¥
. Expected inflation = 6% is constant in g
ort
;' ) wEf W 9W g S aRdfes i
(). Calculate seignorage, if the rate of

& {=At) ! growth of 7:%- %?
| 6 gfawd 1 F1 gE FARW h T T

nominal money is 15 per cent forever. -

@ gz onfus &1 TRV HSCI RS
a5z onfysm w1 F ad §? St fed
H I Hh AT B

surplus mean ? Explain using suitable diagram. 3 | w0 A8 e T EERT FA g Elﬁtj &

| YYrg ] SATEAT hifd |

(f) Explain the effect of increase in government |

(7)) Calculate the inflation tax when actual inflation |

equals 6 per cent. [s it eﬁual to Seignorage ? 32

(¢ () Define budget surplus. What does negative budget

purchase on budget surplus 4 4. (@) If the GDP deflator for the year 2016 is 110 and the

(37) Freffefian samorsll %t s sen FRTT -
3800 respectively, find the rate of growth of real domestic
) e fer fraw
product keeping 2015 as base year. 3
(i) HfSH  qewem '

nominal GDP for year 2016 and year 2015 are 5500 and

(b)  Seignorage is the real revenue from money creation. If

(F) 77 ftfom sty ‘ o
a3 9 _‘m" fag = the government chooses a constant rate of nominal
et gr Td #® T ¥

P.T.O.
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money growth and maintains it forever, what
: . WOu]d be

its effect on seignorage ?
S

© 0 Graphically explain the derivation of ager
Cgate

demand curve using IS-LM frémework
) 3

(i) Explain monetary transmission mechanism S
. . 4

(a1) AR a4 2016 @ FAIT GOP fEwI 110 -

2015 A1 2016 % T HhfTH GDP wwwr: 300
5500 §1 T 2015 T MUK o8 W s

W TR # gfE W W FHw)

(a)ﬂmﬁqﬁﬁﬁawm%Iqﬁ
%w“éa@mr@?ﬁ%,?hmﬁw
T 99 g2

@) @ IS-LM B 1 3T e wrfeen Wi o
% foma frofor 9 s FHIfT

.(h) tﬂm m W Ft e Hied |
(a)

What ar
€ com
Ponents of current account of the Balance

of Payment
of a country 9 3

(b) A bond promise

¢ 9 ) 8929

s to pay $1000 in one year.

() What is the interest rate on the bond if its price

today is $ 500 and $ 800 ?

(i) What is the relation between the price of the bond

and the interest rate ? ‘ 32
(¢ () What do you mean by cfowding out ? Explain
3

using a suitable diagram.

(ijy When the demand for real money balances is less

responsive to the rate of interest, crowding out

is more. Explain using suitable diagram. 4

(ﬂ)@%%wwﬁm@lﬁ%m

T ?

(@) TF 99 A TH Sie 1000 TTR | H TEA

A T

() s W =S T F AWM, AR A SHAl

HIHd 500 TR I 800 TR T
P.T.O.
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ey §7

(®) ) mﬁﬂwﬁaﬂwwmé%?%

(a)

®)

fa3 & STEM HifST)

(i) & AR TR A B A w ey o
@ w0 FH wOETiA B ¥ W wfen
a2 v T T SR O # syam
Fh A FIC

Explain how each of the following transactions would

enter the India’s balance of payment accounts.

. The Reserve Bank of India sells dollars and buys

rupee from a Swiss Bank.

Il Indian resident opens a Swiss Bank account. 3

What is a money multiplier ? Suppose an economy has

a monetary base of $ 10 million. Calculdte money supply

in the following situétions-:

(D) All the money is held as demand depositsl and

b .
anks hold 10 per cent of their deposits as reserves.

(i i . .
) All the money is held ag currency. e

(©

( 11 ) 2

Assume the following I1S-LM model :

C =200 + 0.5 Yd

vd = Y — Tax
Tax = 0.2Y

I = 400 — 36i
G = 120

M = 200
P=2

L =102Y - Si

() Calculate the equilibrium level of income and

interest rate. ] 3

(i) How much investment will be crowded out if the
government increases its purchases by 120 and

nominal money supply remains unchanged ? 4

(@) Frefefem § 3 o T @ F g

39 TR A Y wifte i SRR s F

P.T.O.
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3929
a)ﬁauﬁ?ﬁﬁ*n'{ﬁhﬁmf%m - M = 200
T I T A TR b P =2
(In Wﬁaﬁmﬁaﬂ%ﬁ@mw | L = 02Y — 8i
= O FE F TIEW WX F S T F T
(@) T T T ¥ WA A fr IR
$m10ﬁmq-ww%mm% iy fram fam #Es eee am Il R
| :
Freffen offefs & o1 o @ o | aw—'r\@ﬂaaﬁuo@fagmj%ﬁmm

. I Ifd ¥ wR R
O T FN A TN D T F ¥ oqeq S

T T w0 W fod @
9 @ )

7 (@) How does GDP differ from GNP ? If a country employs
many foreign workers, which is likely to be higher :

GDP or GNP ?

(5 ]

() |9t qs1 FGT F-®Y T T

(b) What are the social costs of a predictable inflation ? 5

(¢) Consider a loanable funds market of an economy. The

C =200 + 05 vq following equations describe the economy :

Yd =Y _ Tay =C+G+1
Tax = 02y Y = 6000
[ =400 — 36i G = 2000

P.TO.
G =120



( 14 ) 8929 ( 15 ) 8929

T = 2000 Y=C+G +1
C=500+05(Y-1T Y = 6000
[ = 2000 — 50r | G = 2000
() Find the equilibrium rate of interest and nationa] T =300
savings. | 38 C=3500+05(Y-T)
(i) Now suppose the govemmeﬁt reduces the taxes 1 = 2000 — 50r
to 1000. Compute by how much amount do the ) ‘H@FF—[ N X 9 Tf@q Ei M B |
following change : disposable income, SIS
consumption, investment and national savings due (i) S HH t—ﬂ'\%‘q ff WHER HA & HITH
| to fall in the tax. : 4 1000 FT T _g-nﬁ wifse & f=fafed
() aDp, ONP & # fir ¥7 AR 2w g el e o, Swim, v W e w
mﬁmﬁ%ﬁﬁwaﬂm@% ﬁﬁﬁﬁ%mmﬂwm?-

ﬁ?i"“_‘“‘f’i'f%:GDF"é?IIGNp?
(a)ﬁmﬁﬁﬁmmw%?

(F) & sdorren & s @y $ 9w W

T B Pt weon s

A FQWOE . 3,500
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(c) Answer all questiong Choice ; . :
within each questions. | 'S availape

| 9@ 0 B SoR Ay
AT T99 I9aTe © | ‘

SRS N

(d) Use of simple calculator is Permitteq.

ww%@amﬁmaﬂﬁaﬁm%l

1. Attempt any four from the parts (a) to (€) in this
question.

& 9 F 9 (2) A () F A Bt =R B I i

(a) (1)

(i1)

6x4

Prove that any set of k vectors in R" is
linearly dependent if k > n.

o= T o6 k Afel @ w18 i =g
IRgwa : M9 (linearly dependent) BT
ol k>n.

Under what conditions is the h?wer
triangular matrix of ordern xn invern.ble ?
Prove. for a lower triangular matrix of
order’SXB, that if the inverse exists, the

inverse is also a lower triangular matrix.

B gt & ofefi n x n %A H TH F
BrepioTTeres 2Trege (lower triangular matrix)
SR (invertible) BT 3 2 fieg BT

(b) (i)

9115

For what values of p does the system of
equations :
px+y+4z=2;2x+y+p2z=2;x-3z=p

have a unique, none or infinitely many

solutions. _

p & BT A oF THIBLoT Frepr -
px+y+4z=2;2%+y+p2z=2;x-3z=p
T STTEATT & BT, IS B TSl BT A7 ST=T
=T B |

Replace the vector of constants (2, 2, p)
in part (i) above by (b, b,, b)) to state a
necessary and sufficient condition for
the new system of equations to have
infinitely many solutions.

SYRITH AT (i) 7 Rerient & afzar (2, 2, p)
B UX (b, b,, b,) #IfSTT T 38 T TfiemTor
Meprar & o191 Bl 819 B STaST 9 TH
3Tt ffe |

3 PT.0O.
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(c) The 5000 consumers of a product are equally

divided between brand A and brand B this
year. However each year 10% of brand A
consumers of the previous year shift to brand
B whereas 20% of brand B consumers of the
previous year shift to brand A. The total

number of consumers remain fixed. Set out
the problem in matrix form to answer the

following : . _

Td af oF I H 5000 IUHIH s A T
sie B & fawifor ¥ 1 ufterd s A & Red o
& SudEdeT § @ 10% #is B 0 oA ST 8
wEfe gic B & fUed a¥ & Iudeaed & 4
20% T A 9 T S ¥ | ST B pet

dear Rew i ¥ 39 wEEn # AegE B

wy § fatge 9 gee werdd § e
yeet & IaX T |

(i) What is the proportion of brand A

consumers after 2 years ?
2 A 91 S1S A B STHITHIS bl STFArd 1
BRT ? '

(i) What was the proportion of brand A
consumers last year ?
RIed o sis A & STHIHIST &l AT FT
g7 ?

4

(d) (i)

9115

The plane P g perpendicular to the

straight line X22_Y*+4_2z-3 d
3 5§ g 9
passes through (1, S, 7). Find the

equation of the plane p,

=AY (perpendicular) ¥ qer (1,5, ) &
T B | T P oy gefiepgor ST FHfeTT |
If xand § are vectors of unit length,

under what circumstances is the length
of their difference equal to 2 ?

A% Ty T TTE D A AR B A o
AR 5 57 o ot e 0 3 RS
BhfT ? | |

How many différent matrices of order

3 x 3 can be formed that are both
diagonal and idempotent ? -

BT 3 x 3 % UF e oTerT-arer arregs
ST ST bl & S 36 faeporienes (diagonal)
I &f 7 eeee (idempotent) < ?

5 P.T.0.
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(ii) Describe the set of vectors spanneq by

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

the set of vectors A, B and C, where :
wfesrt A, B 9 C, X1 9@ TIg (Spanneq)

afzell & TY==H H qoie FHIfv 5= -
1Y(4)\ (7 _ 1)(4 7

A: 2,5,9 ;B= 2,8’17;
3)16)1\8 3) W12/ \2]
1T 0Y e

C': 03050
0/v0) 41

question. ox2

= 9977 § WM (@) & () F & 5 4 & S A

(a) (1)

Specify the domain and provide a rough
sketch of it for the

height 4. -
wE £(x,y)=In(9-x*-9y") BT TIE

Riftae o e T TR ST | SR 4

IR 56 W g% H -l TR i |
6)

function
f(x,y)= 11'1(9~x2 —9y2). Also provide a.
rough sketch of the level curve at the

(i)

(b) (i)

9115

State three different necessary and
suifﬁc@ent conditions for concavity of a
function f(x, y) that is continuously
differentiable of order 2 and is defined
on a convex domain. -

Ueh 3 YA (convex domain) I GRS
g %A 2 % Taq: eTEhaT (continuously
differentiable) we= f(x, y) @ Taderdr

(concavity) 8q T T T-STT STETH I
g QT %ﬁam

For the surface defined by the

differentiable function z = F[x,i], show
X

that the tangent plane at
intersects the Z

z= F[xl,h]—F‘( (xl,ﬁ}xl
VX X;

STIHTT Bl z=F(x,1),§m gfmig
X

(x,, ¥,)
axis at

qqE (surfae) Bq aQlisT & g¥ wqeff awaa

(tangent plane) 2z  37&T )

ZzF(XP%J‘F'x(Xp%jXI o s
1/ 1

(intersect) =T @ |
7 P.T.O.
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(ii) Draw a sketch of the level Curve(s)¢
; 0]

the function f(x,y )_Ey_+ -
A at the

height 3 cm or m. Is the functiop

homothetic ?

S y)——-t-[ ] %S¢ 3 cm o

X
m 9T & 956 (ﬁ)ﬂaﬂﬁﬁﬁfiﬂmw
e e sHIEfe® (homothetic) & ?

(c) The temperature at a point (%, y) on a metal

Xy

. & ; TX., --______’_
plate in the X-Y plane is ( Y) +x2 4y

X-Y G901 H 41g @ Uh @e B g (x, y) W

Xy
a1 e
( ) 1+ x° +y gl

(i) Find the rate of change of temperature
at (1,1) in the direction (2,-1).
(1,1) 9% f&em (2,-1) & W19\ & afkad=T @t
gY ST HIT |

8

9115

(ii) An ant at (1,1) wishes to walk in the
direction in which the temperature drops
most rapidly. Write down the unit vector
in that direction.

(1,1) 9T FRerq wep =f1é 3 Rom & =e=r ared
2 e a9 = e o7 § fRar B 139 e
7 gors afer [fkaa )

Attempt any two from the parts (a) to (c) in this
question. 6x2

T YT H AT (@) 8 (¢) 7 T 53 A & Iax Sifvm )

(a) Given that the function f (x, y) is homogenous

of (x, of (x,
of degree p, showthat__ﬂ - (%)

0y
are homogenous of degree p-1 . Using this,
or otherwise, prove that

X+ 2xyf +y'fy =p(p-1Df(xy)
fear g1 © 16 %ai f (x, y) e p &1 G938,

ZIza Of(; ) —af(;y)

g TUH TerEr i—’r, 7 arge fow FHfT &%
Xy +2xyE, +y°f, =p(p-1)f(x,y)

Fife p-1 & THE

9 P.T.O.
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9115
; te the i w ;
(b) (i) State the implicit function theOrem. (c) State the definition for a quasi-concave
g8l B ST (imolic ; function. Use the definition to test whether
(implicit function theorem] the following three functions are quasi-
= frfET | concave :
B _ _ )f® =% (i) gx =Jx (i) hxy)=xy
(ii) The function f(x, y, z, u, v) : s T (i) . Jx
’ R 1s usp; o7 T (quasi-concave) HE 1 GIHTST
- defined by the system of two equations - Rrd | 38 TR & SRyTe & e T wart

3 a7ef oTaae 8 BT I HY |

Wyz + 2xv-u?v2-2=0 ;and'XSf"*XZu |
| @ () =% (g Jx (i) hxy) ="y

+yv?-3=0 , has asolution at (x, y, z,u,
4 Attempt any three from the parts (a) to (d) in
this question., 7x3

v)=(1, 1, 1, 1, 1) . Find the values of the |
endogenous variables u and v when ! '3,3 g9 T AW (a )la (d) ¥ fpl 9 & Scx ST
(a) Derive the conditions on «,punder which
‘the function f(x,y)=2x"y",a,B > Odefined

on the domain x>0,y>0 1is:

| @B T S It @ g s e o,
gy x20,y=0 9¥ ufxwArfer oA

x = 1.02,y=0.99, and z= 1

% f(x, y, z, u, v) : )y )2 S B A
THIHION & Mep: udyz + 2xv—u?v2-2 =
0 ;d xy? +xzu +yv2-3 =0, 4 gR{MT T,
Pl (X,y,2z,u,v)=(1,1,1,1, 1) 9T TH B |

f(x,y :2xuyB,O'.,B > i) .
BIol x=1.02,y=099, § z= 18 @ )

I =4 (endogenous variables) u @ U (i) Strictly Concave

® H ST ST | | A eraad (Strictly Concave) ®

10 ; 11 PTO.
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(ii) Concave

3fead (Concave) &
(i11) Quasi-concave

ITE-STqd (Quasi-Concave) S
(iv) Convex

3 (Convex) 2 |

(b) 'State the sufficient conditions for a function
to possess both a global maxima and a globa]
minima in its domain.-

Find the global extreme ‘points for the
function f'(x, y) = x%*y® defined on the set
{xy)lx>1,y >2,x ¥yg 10} .
Teh el & YR H dfeeh 3feerss (global maxima)
q d4f¥ge M (global minima) ST & 2g
ST Sral at fofeay |
TI=E {(x,y)|x >1,y >2,x+y <10} 9T qR8d
B 1 (x, y) Xy B af3erss A Fé‘lr_g (extreme
points) T HIfSTT |

12

(c)

9115

Find all stationary points of the function
f(x,y) =% +y?—2xy -2x* + X -y + 4 classify

. the stationary points as maxima, minima and

(d)

saddle points.

Wf(x’ y)=x}+y?> 2xy-2x*+xX-y+4 %
geft e fog (stationary points) ST T |
1 farg3i %1 S (maxima), M (minima)
a7 el fo7g (saddle points) F TR 9T FHEHA
i | |

A point ﬁloves on the curve x* + y* = 100 . At
what point is its distance from the point
(%, y) = (10, 8) minimum ? If the constant
100 in the equation of the curve were to be
increased by one unit, what is the
instantaneous effect on the minimum
distance.

e fareg @9 x2 + y? = 100 X 7 e & | 6l
farg T g (x, y) = (10, 8) & 3w T
it ? af 9 B T & a7 100 P TH

ST & T R ST A 56 = &0 O AR
(instantaneous) FHIE 4T g ?
13 P.T.0.



9115

5. Attempt any two from the parts (a) to (c) in th;
question. 4 .
X2

=q 99 § 917 (a) & (o) F ¥ Frt A & S iy

(a) Consider the differential equatiop

dy
dt

constants. Draw a phase line to determine
if the equation possesses a stable
equilibrium.

HAIHT GHIHIT (differential equation)

dy v '
—=k|1-=— frarc =TT o7&t
dt [ l]]]y L4 Sel kT m

gTeTes Reiss 21 /30 aHieheer i e
AR F AR B, W%Wﬂ?{%é@
U STeel 3@ (phase line) @ STRRET Hifod |
(b) Two sets A and B in R2are déﬁned as

A={xy)| xy > 10}and B= {fx,y) 2x*+y <0}

Draw a sketch of the sets to decide :
14

y
2| =L !
[1 m)y where k and m are positive |

9115

m:ﬁaﬂa%ﬂﬂA={(x,y)| xy 210} @B = {%

y) 2x2+y50}§mqﬁwﬁﬁ%tzﬂagﬁmr%
awﬁaﬁmﬁﬁmﬁﬁﬁ

qsﬁa‘ﬁaﬁﬂ‘éliaﬂq :

(1) whether the sets A and B are closed and

bounded.

o wged A S B
(bounded) €

ether the set A NB is convex.

(closed) @ aiRE=

(if) wh
Wagﬁl—qA N B 3@ (convex) =4

. . 3
(c) Show that X(t) =Ce™ 4 3 is a solution to the

d
%X _5x—3 . Find the

differential equation m

integral curve when x(2)=1.

5., A
gorfgg fp x(t)=Ce"+< , AAHA FHIH T

dx N '
E=5x—3aﬁr@'—sa€f%n o x(2) = 18, d

THIRA I (integral curve) ST HifoTT |

15 ' 3500
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