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1. Part-A is compulsory. Do any 2 out of parts B,

C and D.

qF-A offrard B 9 B, C I D H &% 2 Y

(A) The following data is given for an economy

for the year 2015 :
T orafy 2015 & R usp erfemaer & fRm
Fr=feiaa oifees fRw @ 8 -

(1)

(iii)

(iv)

(v)

X purchases used house from Y for
$ 100, 000 and the real estate agent
charges 2% commission each from X
and Y.

$ 100, 000 § X' ¥ 'Y & ©H

T @ U S A X Y q
2 wicera b | \
Government's cost of providing public
education is $ 20 billion.

st R gee #RA . @ g
T $ 20 R &0

Change in inventory investment $ 10
billion.

gl Frasr & ofteds $ 10 ffves &1

A pays a market price of $ 200,000 to
purchase a newly constructed house
in the year 2015.

A, 2015 F T usp =71 wpE @ len
% R $ 200,000 TR e g 2

Government's cost of providing
national defense $ 20 billion.

TSI YR a1 B3 By GCprdy
o P & BT AT

2
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Using Product approach to measuring GDP,
calculate the total contribution of the
above economic activities to GDP for the
year 2015. How government's contribution
to GDP is measured ? 5

GDP |99 35 SdE [&fY & S9ET Hi, a9
2015 & fog Sue @it onfiie Brarstl &
GDP # @&gnT & 9MT &R | &7 LB Bl
GDP # 9edPrT & e 93 {97 Srer &, =i 4t
F BT

(B) (i) Compute government's net income,

GDP, and GNP from following data (all
figures are in billion dollars).

Taxes = 500

Transfers = 100

Interest payments = 100

Private disposable income = 1000

Net factor payments from abroad = 50 3

e Siiepgl @ TXPR & g& 3T GDP
g GNP 3 o1 &1 (Tl oitepe fafRem=
WX H ®)

&Y = 500
BEAGLOr = 100
e I = 100

foelt o9 o1 = 1,000
faell @ = G¥F YA = 50
3 P.T.O.
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(i) Write the national income identity for
an open economy and show that net

8687

GDP ST9EHIfy ke a7 & ? g8 I9HIEl

iti ' I % @ Y ? &d CPI
exports shall be positive if the BT g F‘:I;r g -
domestic spending is less than Bt ST gi TSR
national income (¥). . (ii) Define national savings i
gs in terms of
aF Gl %ﬁmam! ?Eqﬁgﬁ {Q[E S ﬁ’ﬂ‘iﬁmm various components. 2
e = geepl & w7 T=at @
Yy BN AR R 9, TS Iy e oy | TS

(Y) & %9 BrI

(C) (i) What is the fundamental balance of
payments identity ? Suppose country A
forgives $ 100,000 in debt owed to it by
the Country B, Show how are country A's
balance of payments accounts affected ?

2. Part A is Compulsory, Do any 3 out of part B,

C,DandE.

%‘T—AW%iWB,C,DHEﬁ@&?@S
| ;

(A) What is Fisher effect ? Calculate ex-ante

3
AT Y THRETT =T B 7
qﬁﬁﬁﬁﬂq%g ?A $ 100,000 & T

and ex-post real interest rates from the
data given below :

fpeR oo = 8 ? 9 Ru g oifmst 9

o Al B, O 39 ;M B H A _E, -0 g TRI-URE g st & @t
T9igq ) 3 A B PN T S B TOMT Y |
geifae R ? Variable/Year 2013 2014

(ii) "A country's current account balance I /N '
equals its change in net foreign Nogiinal 0.15(15% 0.15(15%
wealth". Do you agree? Discuss. 2 interest rate LB Sl
“UF YW H A G A I IS e
st wmafeq & aeemg & SR & 7 FA .
AT TEET T ? e FY Expected inflation 0.05(5%) 0.10(10%)

(D) (i) What is GDP deflator ? How is it different STaftrT whifty :

from consumer price index ? How does Actual inflation 0.06(6%) 0.09(9%)

CPl inflation overstate the increases in I T
cost of living ? 3

| 5 P.T.O.
4
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(B) (1)

"What are determined in bond marketg
are not interest rates, but bond prices,
In this context distmgms:.h between
expansionary and contractionary open
market operations. How do they affect
the balance sheet of central bank ang
bond prices and interest rates ? 5
e s aR F o FEiRa B ® e

»” - r W a. ﬁ
Emwmaﬁ F 9T AT H qgg
S % @ 399 e T IS HEH,
ot &3 @ BA FIlE B B 2

(ii) Suppose that money demand is given

by M¢ = $ Y (0.35-i), where $ Y is 100.
Also, suppose that the supply of money
is $ 20. Assume equilibrium in financial
markets. 2
A WA B gar " MY = $ Y (0.35-),
ERT & TE, Sl $Y 100 B F® Y A
B gar @ gifl $ 20 ¥ fexig SR H
YT 2

(a) What is the interest rate ?

T ST HT B 7

(b) If the central bank wants to
increase .interest rate by 10
percentage points (i.e., from say 2
to 12% ) at what level it should set
the supply of money ?

6

(C) ()

(1)

8687

gf% F=Eg b =aT g @ 10 Afaed
frge®t (S& 2 & 12 gftera) & @l
e ® A I/ g A g e 'Y
o Rerd T =R ?

Explain how the demand for and supply
of central bank money determines the
equilibrium interest rate in an
economy with currency and checkable
deposits ? Explain using formal analysis
and diagrams. 5

T B BY e OHNT T HA B

m@aﬁeﬁaﬂﬁ;ﬁ .%%mﬁﬁa
FHard gae &S &<
fﬁra‘?ﬁ?raﬁ‘(ﬁag?

Let's consider a special case where
people hold only checkable deposits,

which means currency to money

demand ratio (¢) = 0. Assume that
reserves to deposits ratio () = 0.1
(10%). 2
T R Refy w AR & @t &
Hed b SHIE & ©, foraen o ¥e
2 & = S oA (c) = 0 B "W
diffe w1 g swrd st ETE
(9) =0.1 (10%) B |

(a) What is the value of money

multiplier ?

&l IO W T M B 7
T P.T.O.
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(b] Suppose the central bank COnducts

(D) (2)

market purchase of bonds worth
%pfgo Billion. What will be its impact
on overall supply of money ?

s 5 329 3% $ 100 Rites
E; 3 Sioey 1 GY AR WS HIE ¥
S AT B g 0 T T S g ?
Suppose the Goverpment chooses g
constant rate of nominal money growth
and maintains that forever, how much
Seignorage will this constant rate of
nominal money growth generate ?
Discuss the empirical relation between
Seignorage and nominal money growth ?
Explain using formal analysis and
diagrams. F = . - §
difetg fF T g1
% T H FHI & T Hed @ [
38 ¢ ¥ | g8 il &l % !
Wil %ﬂg@ﬁﬁ%ﬁ A aﬁ;
2 2 :
a;wc %H 2 e FH | SIERD
Rigeryor 9 o & SYANT Y e B |
Suppose the Government is running a
oudget deficit equal to 10% of real
income and decides to finance it
through Seignorage, so deficit/Y =
Seignorage/Y = 0.10. Suppose people
hold real balance equal to 1 month of
income, so (M/P)/Y = 1. What should
e the nominal money growth per month ?
2

8687

"M ST 35 TXERIR B geie 91l aredtas
AT & 10% B SET T q GBI SHH
forim RFiReT &/ @ = fofg @t B,
"/ Y= RERS/ Y =010 B 99
ST @6 &7 arafaes 99 1 989 &5 o1
F WA @A &1 Uy "e aiskes ga
gie 1 & =nfeq ?

(E) (i) How does hyperinflation affect

economic activity ? Explain. 5

BIZUY Whifer, onfdies framett = 4 gafaa
FA & ? ARAT BHY |

(ii) A bond promises to pay $ 100 in one

year. What is the interest rate on the
bond if the price of the bond is $ 75
and $ 85 ? What is the relationship
between the price of the bond and
interest rates ? 2
T 1S T g9 F $ 100 I 1 aqraT HEa
e Ak dfe A Fma $759 $85 & A
€ R =197 & 1 oF ? S B B
g S & & SrE T GEY © 7

3. Part A is Compulsory, Do any 3 out of part B,
C,DandE.

AR A RIS 2 I 9T B,C, DI E § q S 3FH<|

(A) (i)

What is crowding out ? Explain with
the help of a suitable diagram. 3

HSET oifce w1 & ¢ IugE R @
e ¥ qHesy |

9 P.T.0.
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(B)

(ii) Consider the following Classical model ;

Money supply = 1,000, Velocity of
Money = 3 and Output = 1,500

Derive aggregate demand curve from
the above information and plotit. 2

Erefafag geuREE! dfsa 9T = 55y
gmg%=1,ooo,gmaaraw=3am
IqrE = 1,500

TR q T9F AT &h GG HY
agﬁq@@ﬁﬁnﬁwawaﬁ
=% I

(i) "In the classical model, a cut in the

marginal income tax rate has supply
side effects". Discuss the above
statement with in the Classical
model. How output, employment and
price level are affected ? S

JRRIEE] Jisd §, T o &Y &< 7
Ferdt | gt 987 T ST &7 qTEREnet
died % 3R] SUNEd YT & ArEn
F | ICE, AT g PaT @< dd
gHIfaT 8 & ? :

(ii) Define velocity of money. What factors

determine the velocity of money in the.
classical system ? What is the
relationship between velocity and
Cambridge coefficient (transactions
demand for money to income ratio) ?

3
10

8687
TR 37 B QR Y | qEERTErE] JOmed
# P A FRe ga B A H FEiRG
HA & ? AT g HiEe] & &g T

A ¥ (3939 B RO g A d
ST STT)

(iii) Consider the following Keynesian

(C) (i)

model :

Full employment output (Y*) = 1,000,
Actual output (Y) = 1,200, Government
purchase of goods and services (G) =
200, Transfers (TR) = 50 and Taxes =
0.25 Y (25%). Compute cyclical
component of budget surplus. 2

Rrfeiea HRAREE ded X @R #T ¢
A+ s gef IR S (Y*) = 1,000,
IRt I (Y) = 1,200, a&g 9 qars
P G @ag (G) = 200, BT
(TR) = 50 &= &< = 0.25 Y (25%) =1
STy & =EHg 9<h T © °

Suppose Government cuts
(autonomous) income taxes : Show in
the IS-LM model the impact of tax cut
under twe assumptions (a) the
government keeps interest rate
constant through an accommodating
monetary policy (b) the money supply
remains unchanged. Explain the
difference in results. 5

11 P.T.O.
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(i)

(iii)

e ART WER T B A Hdh
(eerfer) Ft ¥ IS-LM HisA § §
qrarell B SR Y el B Ny
Fr T (a) TH THEAIRTT WD Ay
TR G AT & @ W W@ ®
(b) T @1 T STaRREciia Wl | aRemy
T ofa¥ @ AT B

What is liquidity trap ? Is monetary
policy ineffective in this case ? 3

aear ST Rm & 7 o 39 Ry {
Az Y ooy 8 ?

Consider the following Keynesian
model : 2

Marginal propensity to consume out
of disposable income (c) = 0.8, Taxes
(TA) = 0.25Y (25%), equilibrium level
income (Y,) = 600. Suppose
Government decides to reduce
transfer payments (TR) by 10
(ATR = - 10), but to increase
government purchases of goods and
services by an equal amount

(AG =+10) (i.e., AG=- ATR). Find :

(a) the change in equilibrium level
of income and

(b) change in budget surplus.

12

- G sEraer

8687

Pr=fifaa SRR dted 9 =R &
ooy o ® F dmiad ITEeT 9giT (¢) =
0.8 8, &< (TA) = 0.25 Y (25%) I &I
e wX (Y,) = 600 ¥ | 7 & 6
T TR @& 10 &
g2 (ATR = - 10) =e<t & aftes a&g @
arstt & TRHR @ T GO AR A
e =@eat & (AG=+10) (T AG=-
ATR) §1T &< :

(a) ST % T« &R H FeaT T
. (b) svTe ¥ H g |

(D) (1)

Within the IS-LM model of income
determination, explain how interest
rate and output adjust towards
equilibrium in case of :

(a) Excess supply of goods and excess

demand for money

(b) Excess demand for goods and excess

supply of money. How the assumption
of rapid money market adjustment
affects the adjustment process.
Explain using diagrams.
arg frgfor & I1S-LM s & i,
ToETET B9 3N Rufad § =S & g
(a) TEgET @ oTente I T A & fQ
STfes AT
13 PIT:



8687

(i)

(iii)

What is an investment subsidy ? What
are its effect on equilibrium level of
income, interest rate, consumptlon

" and investment ? Explam using

diagram. 3
ﬁ%ﬁraﬁmﬂw%?sﬂiﬁr T ®
dged WY, &S X SqdeT 7 FR

wwmm%?ﬁamw
HH AT HL ™

Consider the following Keynesian
model : 2

Marginal propensity to consume out
of disposable income (c) = 0.8

Taxes = 0.25Y (25%)

Compute the change in budget
surplus followed by an increase in
government spending by $ 10 billion ?
If the initial budget surplus is $ 3.75
billion, what shall be the new budget
surplus ?

Frtfetiee SR Jsw ) REr %

T o H & S saeeT saft (o) =
0.8 &Y =0.25Y (25%)

1 A

8687

R g # § 10 RfaT @ g 3
g 99 Y ¥ uRgds & o
B | AR ARPF Tore afem $ 3.75

faferaT & O o ote onf¥e w/r Bnm ?

(E) Consider the following IS-LM model
of income determination :

Consumption function C =100+ 0.8Y,

Investment function I = 400 - 50i
Govt. purchases G =500
Tax Function T=0.25Y
Demand for money Md=0.40 Y- 501
Nominal Money supply M= = 1200
Price level P=2

o Fraftor & frfaRad IS-LM Hied 9 faem

ST wad C =100+ 0.8Y,
frasr e [ =400 - 50i

@l @ G =500

T weH T = 0.25Y

mer & R 7T M = 0.40Y - 50i
giafes o O M= 1200

g & P=2
15 P.rO.
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Answer the following questions :

Fr=fiRea gt & SR

(i) Write down the IS and LM;
equations. Solve the system for ;

equilibrium level of income and |
interest rate.

IS g LM @ & [T Hﬁtsvn}
foe | dge o & WX g e X
% T gomelr @l & R |

(i1) Find out Budget Surplus and :

Saving-Investment Gap _
corresponding to equilibrium level
of income. ~

Y & dgaT WY B STER sole
TR g AT &R H 79T HY |

- (111) Derive the values of fiscal and

monetary policy multiplier.

TSRS g qfeF AT o @
T S R |

(iv) If the nominal money supply is

increased by 100, what shall be

the change in equilibrium level
of income ?

o Wk FE O 100 ¥ wo
Hﬁﬁ%ﬁm%ﬁgﬁ:{w.ﬁ
famﬁram‘@m?

(4+3+2+1)
16 3800
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1. Answer any four of the following :

Frfafed & & ft o) & g :4x5

(a) (i)

(i)

(b) (i)

For any two no
prove that :

I & - gi :
AR o T 2T D B R g

n-zero vectors a and b
]

a.b = -j?"a + b”2 3 211—“3 __~b”2

Show that if the set of vectors

(az | N 0,) is linearly independent
TR s g Gy
;:r,i éxéll;; nde, Iifbl_cml a ) is aiisg linn:aarlgj;
qerfsw f5 afy afyei @ 99937
(0 05)e0) XEfT w@Eg B oiit
L S— ,C.,) HE ARy & g5 afedy
il Ll I O pmCyllpyeneienn » &g~

Ca-1 Otn) gﬁi@qﬁ?ﬁf%| .

A square matrix of zeros and ones in
which the sum of elements in each

row and each column is exactly one is
called a Permutation matrix.

Show that any 2x2 Permutation matrix

2

8688

p’ is invertible and find its inverse.
gt (zeros) T TH (ones) T Eﬁ‘%’ Bul
arrege Pred o e o SeIh T Gl
Hﬁ‘{ﬁfiﬁf?jﬁ({iﬁ(one)m%aﬁ
FTe 3Mege (Permutation matrix) shet

S | gatsu B HE 2x2 HHET S
P g B elX ST gfeeH s
T |

(ii) Show that any positive odd integral

power of a skew-symmetric maftrix is
also skew-symmetric.

ayfzn B Us ATEdE SRR ST B
E g R QU i S e
Tafee B

(c) (i) Find the equation of the line ‘L’ passing

through the points P (1,3,2) and -
Q (2,5,-6). Where does this line
intersect the xy-plane ?

Rrg P (1,3,2) @ Q (2,5,-6) & TR el
X L@ T B S i | TR X
xy- THC B FET ST HA § 7

(i) Verify the Cauchy-Schwarz inequality for

two vectors a=(1,-2,4) and b= (6,1,-5).
2 Ret a=(1,-2,4) @@ b=(6,1,-5)F
i sed-TeEst  (Cauchy-Schwarz)

STEHFET @ aiad st |
3 P.T.O.
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(d) Consider an input-output model with

industries A,B and C. S threq
: . - Suppos

mput- requirements arepgiv: that the
following table : n by the

a9 ST AB W C B
%ﬁﬂ‘ﬁ?aﬁﬁﬂt{lqﬁaﬁﬁiﬂ STty
A T ST S & g

Industry A Industry B Industry ¢

y SENT A SERT B & ¢
ndustry A a,,=0.0 8..~0.2 a,.=0.3
G A o

I -
' ndustry B a, =0.4 a..~0.0 a,.=0.5
JET B T
Ind =

ndustry C a,,~0.1 a,,=0.3 a,.=0.0

=T C

1800
The final demand is given by a vector <00

900

S AT w% ARk ary Ry Ty & {

1800
200
900

8688

(i) What is the economic interpretation of the

condition aﬁ=0 foralli?

& a,=0 T i 3 R H oAfeen R I E 7

(ii)What is the economic interpretation (if any)

2
of the sum a, *a,,*a;, «

o A a, +a,,tay, A (AR ) s faRreT © 7

(iii) What is the economic interpretation (if

any) of the sum a,,+a,,7a,,

?
=T 3T a21+a.22+ama% (o ) o1 fREFT B 7

(iv)What is the economic interpretation of the

element 1800 in the final demand vector ?

aq‘ﬁnriﬁﬂmrffwmooﬁaﬁe\iﬁ
PR T B 7

(v) Write the Leontief system for this model.

=g Hisd & (e qAies (Leontief) &= & |

(e) Show that the following system of

equations :
'aaﬁsqﬁﬁﬁmﬁrf@ﬁﬁsﬂaﬂqﬁzﬁm
Ax+y+tz=1

x+Ay+z=2X
x+y+tAz= B
has a unique solution provided A #-2 and

% # 1. Find the solution. Explain the nature
of the solution when A = 1.

o aTdE B ® AR A#-2 @@ A#F1. B
S o | ST L=1%Q e B THA B
el |

S P.T.O.
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2. Answer any two of the following :
Frafofeg & @ 58 @ 3 oox 4w

2x4

(a) Show that any function x = x (t) that

(b)

(c)

satisfies the equation (t-a)2 + x2= 52

' i
solution of the following dlfferentsia?
equation :

awise B B B ox = x{t) SEiETut

(t-a)*+ x?= 22 1 Hg= FaT 2, O g
FHIHTT THIHLT H TH =57 |

dx
2x—+t?-x’ =
i X' =0

Show that the differential equation of the
farmly of circles passing through the origin
and having center on the y-axis is :

m‘rgqﬁaqwaaﬂgaff‘rw%?@ﬂaﬁ%
Ud y -39 T GFEd &, ITH AdFHaT THEHIT
FfafaT & -

(x? - y? d_y_2 =0

y*) 32
A set S in R? is said to be convex if x € S,
y€S, and 2€[0,1] = (1 - L) x + Ay € S.
Using this definition, verify whether the

following set is convex (A diagram is nota
sufficient answer).

6

(b) (1)

8688

R'¥ % wggE S F IO el o @ A
x€S,yeSTw Le[0,1] =>(1-%)x+ ~y €S
T@ ORWT 1 STAT HW@ g FeAAd
Ffe B gafy Preafafers @337
St ¥ (Faw Taree g T I T 3)

- {(x,y):&ﬁ-\[}_’Sl}

. Answer any two of the following : 2x3
Prafafag & & el & & S9¢ 4o -

(a) Sketch the level curves for the following

functions at heights specified by k :
k Z & T SaRd @9 § FefeEd

HAEl B WL 9b 99RY -

(i) f(xy)=y?—x> atthe heightk = 0.
fxy)=y-x%, Sa2 k=077

(ii) g (x,y)=y-Inx, at the heights k = 0,2.

gxy)=y-Inx, Has k=0,2 97

Suppose z = f (x,y) has continuous

second-order partial derivatives with

x =12+ 8% and y = 2rs.

¥ BT.0.
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4.

(c)

(a) Answer any two of the following :

e @z = (X, y) eI x =12+ g

g = 2rs % O R TR SR -

RS
. 0%z
Qiqagr;am PHIfoTT |
(ii) Letz=x*>+3xy-y

2. Suppose x changeg
from 2 t0 2.01 and y changes from 3t

2.98. Find and compare the values of
Az and dz.
A TN z = X2+ 3 Xy g

Iﬁx?ﬁ
2 ¥ 2.01 9Raiia s=r

G?ITyEEF

3 g 2.98 ufEfdg & 2 & Azaﬁi ;.

T oAl o G Td B i |

Consider the Cobb- Douglas production |
® (a,b are constants)

function f (x,y) = x*y
defined for x > 0 and y > 0. Prove that fis

concave if and only if it exhibits constant |

or decreasing returns to scale.

A aﬁﬁ‘{q E3 aﬁlﬁ—?ﬂﬁﬁ (Cobb- DouglasB T

,y% x*y® (a @M b Rermk B) x>0
e?n?w fore ot o1 R SHifre @ |
AT T IR X Paw AR Ie R} er ged
&% U9 & Ui @ gl § |

2%6

Frfafea & & 5t @ & Sox G ¢

(i) Find for which (x,y) the following
function is well-defined (domain):
( ’Y) xIn (y -*X).

Hence, sketch the domain in the xy-plane:
8

(i)

(b) (1)

8688

sta shiforg 36 fhd ( x%)% I ﬁ‘*‘li%ﬂ@ﬁ
e ot aiReYa

fxy) =
TR xy g I I @I qAEC |

Consider the function f(x,y) = xe®™.In
what direction should one move from
the point (2,1) to increase the value of
the function most rapidly ? What is the
maximum rate of increase ?

A BT f(x,y) = xe¥™*. BT B T H
Teifees oo @ gfe & e g (2,1)
e Rem § =e=T =Ry ? T q% cal
T RMB?

Find the equation of the tangent plane
and the normal line to the surface.

f(x,y) =x2+y*+ e¥ at the point (1, 0,
2).

qae B UHFEE X@r ud Wl aead @
THIEIOT 3 Hie -

f(x,y) = x2+y*+ ev R (L, 0, 2) WX
Consider the national income model
described by the three equations.
Y=C+1 +G,

C= o+ B (Y-T) (x>0,0< B <1)
T=y+ dY (Y >0,0<8 <1}

Here Y is national income, C

9 P.TLO.

x In (y%-x).
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consumption, I, investment, G Pub
expenditure and T tax revenye.  ©

Y oY
Flnd 610 a-n-d aGO

T T Hied & At dF
W A HRW TE Y T ey, o

Eth—"T, Io f';‘i%fQT,. CTO SICRIEES qg T ™

HT AT 2 |

Y=C+I +G,

C=a+ B (Y-T) (a >0,0<p <y
T=y+38Y (Y >0, 0<i§ «ff]
oY oY .

a, ™ oG, S ST |

(c) Which of the following functions are

S. Answer any three of the following :

homogeneous/homothetic ? Give reasons
for your answers.

freafafad & @ at9-o1 gaw gasy
(homogeneous) a1 8MRIfe% (homothetic) ¥ ?
A I F BT SR gaED ) |

1 fxy
(ii) h (x,y) =

2 2

ex : @ ex}’“

I

2
In (x /y‘z), (x#0, y#0).
3x7

Pl & & Brdl i @ serc S -

10

(a)

8688

Let f(x,y) = 2x?-4x + y’>-4y + 1 be deﬁ.ned
over the area bounded by the straight lines
x =0,y =2 andy = 2x. Find and classify
all the extreme points of this function.
Also, find the extreme values of the
function f (x,y).

T AR f(x, ¥) = 2x%- 4x + y2— 4y + 1 T
XEeli x =0,y =2 G y = 2x B Ao &=
% ot qReTE ¥1 39 e & A O ARA
Rigett A arfiga g sd T Hed {(x,y)
H T TR B FA DI

Use the Lagrangean method to find the
extreme values of {(x, y) = x2+ 2y? on the
circle x*+ 9% = 1, ,
el Ay @1 S9ErET #)d 8T ga X2+ y2= 1
ok, y) = X2+ 2y? H =RA T DI R
Find all the local extreme points and/or
saddle points for the following function.

f(x,y)=x3+3y®- = x2-2x - 9y.

1
o
Mg Bew & O W TR /3T
FEE g sa S

fx,y)=x3+ 3y3—%x'2* 2x - 9y.

L o
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(d) A consumer faces the following utility

maximization problem.

Max.U(x,y) =100 —e™-¢€” subject to pX
where x > 0, y > 0. Here, p and q are
prices of goods x and y respectively,
the consumer’s money income.

aep IUeRT FrfeRae SUET ST e e T
TET ST G B S | .
Max.U(x,y) =100 — e*—e¥df& px + qy = m,
Sef x> 0,y > 0. I&l p ST q FHHM T x
X y &1 Uiy s @iEd & aU m SUHIKT
# Aigs T B | |

(i) Find the necessary conditions for the
solution of the problem and solve them
for the two. demand functions x = f

(p,q,m) and y = g (p,q,m) by using the
Lagrangean method.

ST fafer 1 STAMT W gUx = f (p,q,m)
qMy = g (p,q,m) AN B b [T &
PP T & o [T SAETH Al BT Gl
SHIELE _

(ii) What happens to the optimal values of
x and y if per unit prices of both goods
and consumer’s money income are
-doubled ?

X AR y B geeaqq (optimal) P& e

T ST S AR e et 1 7
FS T ST A A o

e 3800

Tqy =m,
per unit
and m is

!
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(A) During 2015, Mr. Vikram Mishra, the Se'f‘empl()yed i
; : er

B)

©

of the local bakery received Rs. 4,00,000 from the
Sale-

of biscuits. During the year, his tquipment depreciage d
in value by Rs. 50,000. Of the remaining Rs. 3,50,000
he sent Rs. 30,000 to the government as sales tax, t00k‘
home Rs. 2,20,000 as salary and retained Rs. 1,00,000
in his business to add a new equipment in future. From
Rs. 2,20,000 that he topk home,- he paid Rs, 70,000 a5

income tax.

On the basis of the above information, calculate Vikram
Mishra’s contribution to :

() Gross Domestic Product
(i) National Income
(iif) Private Disposal Income. '- 4

(1) Distinguish between real GDP and nominal GDP.

How do we compute the value of real GDP ? 3

(if) Define private saving. By using the ‘uses of saving’
identity, state how private saving is utilised in the

economy ? ; 4

() Wh?Ch of the following transactions are included
in calculation of India’s GDP ? Give reasons in

support of your answer.

(I) Unsold goods lying in the godowri of the

manufacturing firm. :

(@) The profits earned by MTNL Company. 3

D)

E)

6016

i t
(i) Why is the difference between real interest rate

and expected real interest rate 2 Which of the two

is more relevant for decision making on the part

of lenders and borrowers ? 4

() What are the components of Balance of Payments

accounts ? State the fundamental Balance of Payments

identity. 5

(i) What do you understand by underground

economy ? 2

(9. Tina bort;owed Rs. 30 lakhs from a bank in 2012
at some rate of intgrest to be paid back in 2013.
During the course of the year, inflation was more
than anticipated. W_hb gained and.who lost ?

Why ? 3

(i) Define national wealth. In what ways can national

wealth of an economy be augmented ? B

PYa.
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(i) WMﬁqﬁ“ﬁﬁw|mw

ﬁ@a@mﬁmmﬁ%
F W THEA T2

Briefly explain the following concepts :
() Classical dichotomy

(i) Shoe-leather costs. . 4

(/) Derive the aggregate demand curve in the cIassicaI.

theory. . _ | 3

(if) Explain the concept of income velocity of money.
What would happen to the income velocity on account
of financial innovations in the economy ? 3

() Why do banks keep a part of funds received from

the public in the form of reserves ? 3

(i) According to the Fisher effect, how does an increase

in the inflation rate affect the real rate of interest

and the nominal rate of interest ?
i _ ) :
(7if) Why would you expect bond prices and interes
2

rates to move in opposite directions ?

R

(D)

®

¢ T .} 6016

Why would a government expand nominal money supply

at a rate’ much higher than the level that maximises

Seignorage ? Briefly state the stabilisation program adopted

by the government to end hypérinﬂatidn ? 7

Elaborate on the determination of rate of interest in the

money market. What happens-to the equilibrium rate of

. interest if :

(/) nominal income decreases and

(ify money supply increases.

(31) Frefafem smumoned @1 wfia e Hifs

()

=) O

o Ffewe TR

(i) Y-oeL |
() FfeEe fogid ® OHER WEfsw AN A
H G i

(i) T % A S I FAURON H SAEAT FHI

siferaeen § foxig wafmior & &R an
mlwg%q@m?

S R A A R % e §% fod
% ®9 F # oW § 7

]



(5

()

(4]

(A)

(3 6016
i) TR 9918 % STER, Wﬁrmﬁ%
@wﬁ%aﬂaaawm%m
w1 &Y gl w ¥ 2
(fff)ma‘i%’aﬁﬁnﬁémﬁmﬁm
o # wee wooman ® w5
foadoor @l SAfyRaH T W X s
W W WHR HHOE G IR W w

@ ¥ 7 s TERR W ook wa 8
mmmmﬁqﬁmﬂmmm#

g8 o EI?ITE?U

I3 IR A oS R FER Wogse i

W'mmwm@mﬂﬁi
() Wihfow HF W T, o
Gy TF I ded ¥l

: - ive Teasons.
Are the following statements triie or false ? Give reas

(/) An increase in tax rate increases the v

multiplier.

B . ) i nd taxes
(7)) Equal increases in government spending @

e income.
have no effect on equilibrium level of i

alue of the.

(B)

©

(9 ) | 6016

How is equilibrium level of output, employment and real
wage rate determined in the classical model ? What explains
the shape of vertical Aggregate Supply curve in the

classical model ? 7
Given Consumption : C = 40 + 0.75 (Y - 80)

Investment : I = 140 — 10/,

. Government Expenditure = 100

Money demand : L = 02Y — 5i

Real Money Supply : M/P = 85

(i is rate of interest, other figures are in Rs. crores)

() Compute the equilibrium level of income and the

rate of interest.

(if) Suppose that government increases its expenditure
by an additional Rs. 65 crores, what would be the

impact on the equilibrium level of income ?

(iti)y By how much would the equilibrium level of income
change if LM curve is horizontal ? Show part (ji)

& part (/i) using diagrams. 24243

PTG,
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(D) Elaborate on the relationship between the effectiye
nesg (|) fau T IYUM i C =40 + 075 (Y - 80)

of monetary policy and the slope of LM cyrye

7
() () Show the effect of investment subsidy on g, faer ¢ 1= 140 - 10
e -
aggregate income, investment and consumption, 4 @& T ;100

(i/) Suggest a policy mix to achieve the following

_ qE H AE ;L = 02Y - 5i
objectives, using IS-LM framework :

e qE g ¢ M/P =

(a) Increase in the level of income (Y) while keeping

rate of interest constant. - ; (i &N I %‘, I 31731'3 $i|§l g F %I)
(b) Decrease in budget deficit while keeping income | () 3 ® WIeM R g AW L H AW SIS
level (Y) unchanged. 3 '

| ) W ofe R WER ST @ w1 S

(31) F1 Frefafed w99 @& § o1 Ted ? &SRO _ '
AR - | 65 HUS T ¥ TG AT AT FH FIEH
. | wmmﬁﬂﬁq@m?
() B R R F e W OTE F P T - | |
gl | (m).uﬁ LM 9% X (@1 & TARR @ W ™

meﬁﬁm 7 HE (i)
SR W Gy F fE W HErma ¥ SR

(i) SR FF d w H WER gy A
F WIOH WX W FE IWE T TS

Tedfee AR X S P @ & 7 Frera
Htew § afiwe wHRE I aw F AEK W |
N A= § 2 | Pro

|

.
(ET)WIR{%ﬂ.HTSGﬁﬁWWW:WHE . (®) M 9% @ gam @ Afgs Hfa F geEEd

l

# s W W TR S
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wE @ fow BEw

1

wm—w%ﬁaﬁﬁwﬁqwﬁuﬁawq?m

folag

TE W 99 TR W A B | 9l o e ¥ T XTI 3k Ty
4T I ® |
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¥ YE W AR T T & I T 99 By |

AR RAHAT T T4 T 2 |

T T - I ST A B R v o F G, AT

I T AAT T B B TR |

SECTION -1

All questions are compulsory.

aft gv @ Ier dfeio

The probability distribution of the number of biscuits sold

(X) on a given day by a seller is as follows —

X p(X)

1 0.2

2 0.8

6017 3

Let (X, X,) be a random sample of the number of biSCl%ltS
sold on any two randomly chosen days. Write the sampling

distribution of sample variance (S?). What is the relationship

between E(S?) and ©?? (%)

o R @ Ry e T R ¥ Rege @ RA wen (X) @
e e FefRad 2

X p(X)
1 0.2
2 0.8

T AR (X, X,) T AR e ¥ g e A oA o = g feeegel
T & T B | A Rerer (82) & e fAerer o | e
=R B(S2) 9 o2 & 99 W e ® 7

The time that it takes a randomly selected rat of a certain
subspecies to find its way through a maze is a normally
distributed random variable with p = 1.5 and o = 0.35 min.
Suppose five rats are selected. Let X, ......... X, denote their
‘times in the maze. Assuming Xi® to be a random sample
from this normal distribution, what is the probability that
the total time T) = X, +............. X for the five rats is
between 6 and 8 ? (5)

.10,
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www%ﬂﬁ@,wﬁﬁﬂaw-mﬁ%@m
ot g ¥ R mw@ﬁ%mmw@“ﬂ?
c=0.35ﬁﬂ3%wmﬁaﬁa‘%|m=rsﬂﬁmﬁhﬁ:‘
o AT S ® 1 AT A AW X Xs"l?‘ﬂﬁmv;m
waﬁmﬁ%lﬁﬂmﬁgﬁxlswmmﬁﬁw
AT AR, M FET 2 G W DR ww g

T, =X, + ot X5, 6 T 8 & T B 7

SECTION -1II
(All questions are compulsory.)

it yet @ IR S

Explain the difference between an estimate and an estimator

with the help of an example. ()

TF IEET Y FEAA A TR A H IAAH D A AR

AR |

How does an increase in the confidence level affect the

precision of estimates. G)

ﬂﬁﬁmﬁwﬁﬁmﬁaﬂwaﬁﬁﬁﬂﬁﬂm
27

6017 S

5.

At time t=0, 20 components arc tested. The lifetime

distribution of each is exponential with parameter A. The

experimenter then leaves the test facility unmonitored. On

r the experimenter immediately
=15 of the 20

his return, 24 hours late

terminates the test after noticing that y
components are still in operation (5 have failed). Derive

the maximum likelihood estimator of A. (5

wa t=0 ), 2oaaaﬁwqﬁm%mnﬂrlamﬂt(k%am
mmﬁmﬁww%lmmﬁw@mﬁ
ﬂt—ﬁﬁﬂi&(‘g%ﬁ%laﬂﬁ%m@ﬁmmﬁ%muﬁmw
S @ W e 20 TeE ¥ A Y=15 300 o wawew ¥ # (5
fwe B T F) W WA qE B 21 A D SerwaA T

FTAAE H W BB

The following 48 observations on bond strength is given

11.5, 12.1, 9.9, 9.3, 7.8, 6.2, 6.6, 7.0, 13.4, 17.1, 9.3, 5.6,
5.7,5.4,5.2,5.1,4.9, 10.7, 15.2, 8.5, 4.2, 4.0, 3.9, 3.8, 3.6,
3.4, 20.6, 25.5, 13.8, 12.6, 13.1, 8.9, 8.2, 10.7, 14.2, 7.6;
5.2, 5.5, 5.1, 5.0, 5.2, 4.8, 4.1, 3.8, 3.7, 3.6, 3.6, 3.6

Estimate the average bond strength in a way that conveys

information about precision and reliability. (%)

P E.O.
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dfe arRd W FEARRad 48 waftar & o 3.
' SECTION — III

115, 12.1, 9.9, 93, 7.8, 6.2, 6.6, 7.0, 13.4, 17,1 0.8 is compulsory. o
5.7,5.4,5.2,5.1,4.9, 10.7, 15.2, 8.5, 4.2, 4.9, 39, 3?;5 Attempt any Two questions oul ongg il |
3.6, gz Ger 8 e & |

3.4, 20.6,'25.3, 13.8, 12,6, 13.1, 89, §.2. a1 @ TN AT
107142 F @ F= J
1.6, 10 7911

52555150524841383’7363636 79T 9,

pothcsis test.

3t s drehd memﬁmaﬁmﬁ% 3. (a) Define p value of a hy

AR A A o |
" (b) What is the p value for the following hypothes
d z test value = 1.53

is ?

. ; : .y =50and H1: B> 50 an

7.  The following 15 observations on maximum concrete power G Bk o d

is given (i) HO: p=.12 and H1: p=.12 and z test value =
~1.95 (2+3)

33.2, 41.8, 37.3, 40.2, 36.7, 39.1, 36.2, 41.8, 36.0, 35.23,
36.7, 38.9, 35.8, 35.2, 40.1

() we wReedn TET p_ e @ e F

Calculate an upper confidence bound with confidence level (@) FefefE uRepeqenaft & fow P— T & BT |

95 percent for the population standard deviation of maximum () HO: p = 50 @ H1: p> 50 quT z gAET e = 1.53
()

concrete power. (ii) HO: p=.12 9 Hl:
—1.95

w12 Tz Iae HEd =

ammwxmﬁwtmnqtﬁvﬁmaalsﬁmﬁﬁfa1é?%

33.2, 41.8, 37.3, 40.2, 36.7, 39.1, 36.2, 41.8, 36.0, 3523, 9. (a) A driving test of 200 young and 400 senior drivers
36.7. 38.9. 35.8. 35.2. 40.1 showed that 50% of the young and 60%- of the senior
TR S ' drivers were cautious drivers. Use this data to test
R e T A & 3 A e &+ forg 95 e whether the proportion of cautious drivers is higher for
the senior drivers. Find the P-value for the test and test
W — — L |
F R D WA TH I at 5% level of significance ?

2T
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8

(b) In a survey of 25 senior managers and 26 juniog

managers it was found that the variance in salarieg i3

2.1 and 11.1 respectively.

(i) At the 10% level can we say that the variances i
salaries differ significantly across senior and junior

managers ?

(ii) Does your answer change if we wish to test

whether variance is higher for junior managers as

compared to senior managers ? - (5+5)

(3r) 200 FaT 9 400 R TreTE @ FEfET R R qE T T@w

%,ﬁ?so.wﬁmgaraéowﬁmmmwmw
3| 7w F@ @ fg f w9s Tl A AII ARS
T e T A @ IUANT W | O & T P-
TP AT F IR 5 AREE AW WX W T W

25 aRss FEUR T 26 TFER EUE @ TH GaE A T8
qrr T B de A SR wEE: 21 9 11 ?

(i) 10 SRTT TR W FT BA 48 FE Gh 3 (6 ARO
T SR e B I A ey HR T 7

(ii) T I R @ 2 | AR B ag e Wes @

o o et A g ¥ Frer P R #

forg aiferes & ar w6 7

9

10. (a) The radius of a CD may be considered to be a normally

distributed random variable with a standard deviation of
0.05 cm. To test the null hypothesis p=2 against the
alternative p # 2, a random sample of 50 CD’s is taken.
If the probability of Type I error is 0.05. What is the
probability of Type II error if the true average radius of
the CD’s is 2.01 cm?

(b) Two airports were compared on the basis of delayed

flights. A flight is considered delayed if it is 15 minutes
behind schedule. Using the data below can we argue
that the proportion of delayed flights is significantly
different across two airports ? Use a 5% level of

confidence.
Airport 1 Airport 2
No of flights 900 1200
Delayed flights 252 312
(5+5)

() vF @A R B (radius) F 0.05 ¥R & TE Fee

o3 TEEET ST A U AgRes WX AT ST R € |
Yefoqss e & o 2, eE Ui e p=2
£ S T D Rw 50 S W wE agew whied fomn
T | AR 1 R Y 3R S Wi 0.05 3 @ I WER
gﬁaﬂmﬁmwﬁ,uﬁiﬁﬁaﬂﬂamﬁwzm

¥ B
P.T.O.
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(7) S ¥ W D IR W X T I R o W v

T I A 20 A o 2 Al a8 FeiRa w ¥ 15 e
@3 21 9 R W S MUR W B aw w
TEEd T A I AR A W W W W D a9 owy
R weeaqdl 7 ¥ B 2 7 fvaw = 5 v 'R SwEn
o8

Airport 1/

Airport 2/
Bag HESl 1 TS ST 2
No of flights 900 1200
Delayed flights 252 312
Ul i

11. (a) Explain the types of errors possible in any hypothesis

testing.

(b) Two travel companies offer services to customers who

rate them on quality and standards. If there is no
significant difference in ratings, they will merge.
A consultant is hired who uses samples from the

population of travellers to get the following data. Test

if they should go ahead with the merger using 5%

significance level,

6017

11
Company 1 Company 2
Average ratings 85.36 81.4
Sample size 37 44
Population variance 4.55 3.97
| (5+5)

Rt ot aRereaen Tdewr I T IRA & R A A
Lol

B AT FHERAT AEehT T AAN TS HET B | S IR qurEr
T HAE B JUR W AT A 8 | e W F A Aweaqot
FX FE B | D q Fer B W | TE FAEER W S
W@ TS AR A S ¥R A IR A
Frfiae X T e 2 | ThET A IR fFem & am

qET MRY, 5 WAua #eed @R & ITART e |

Company 1 Company 2
HEA 1 FHEAT 2
Average ratings 85.36 81.4
e few
Sample size 3 a4
T AER
Population variance 4.55 297

Vg oo

P.T.O.
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SECTION -1V
Q.12 is compulsory.
Attempt any omne question out of Q.13 and 0. 14,

g 9T 12 dha 7
¥¥ 13 VT 14 H & 7] U @ Ier o

12. What are the basic assumptions of the linear regression

model ? g )

W YA Hed @ g AEn o @ 7

(i) Rexe quie = 2 7

13. You are given the following information :

2.X =130, 2.Y = 180, 2. XY = 1000

(v) g9 & w9s I w G w2 !

2. X% =200, 9. Y2 = 5642, N =6

g forg FfoRes womr & o 2.

YIX? = 200, X Y2 = 5642, N = 6

(iv) ﬁaﬁﬁmﬁm’m‘aﬁmﬁl

Y X =30, Y =180, 2. XY = 1000

(i) X ® Y & AT @ A" W

(ii) @@ TR W TR AW AR X FOR X aw I ? 9
Y= 3% ¥ AR AT R R

14. You are given the following data for two variables X

(i) Find the regression line of Y on X and Y
(i) Interpret the slope coefficient if X = annual income in X 9 ‘ 10 12 18 21
thousand and Y = sales of TVs in hundreds.
4 65 68 65 70 72

(iii) What is the coefficient of determination ?

(i) Calculate the coefficient of correlation.

(iv) Interpret the coefficient of determination.

(v) What is the value of standard error of estimate ?
(3+1+3+1+2)

(i) Test if there is a significant linear relation between X

and Y at 5% level ?

P.T.Q.
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(iii) What assumptions have you made aboyt joing
probability distribution of X and Y to conduct the tegt

in part i1 ?

(iv) Calculate the error sum of squares when Y is regresgeg

on X. (4+3+1+2):

Xy AR P Fre o PR gt Ry E,

—_—

X 9 10 12 18 21 ||

v 65 68 65 70 7 }

(i) wE-ww=ry Ud A X |

(i) 5 Pfowd WE@ ®R W WA * AR X T Y @ W
HEAQU T TR R | |

(i) SOT-10 % Qe et & o X0 7.0y & wge e
far & W F s = oy e D 7

(iv) ¥ Y & X ® wfrwmf R s 2 @ gRd @
H AWM AT | |

(300)
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Tzble A.3  Standard Normal Curve Areas
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O(z2) = P(Zs2)

Standard normal density curve
3 720 .\ }/

N\ Shaded area = D(2)

A1

02

.03

04

08

09

=23

iy

0003
0003
0007
0010

0019
0026
0035
0047
0062
0082
D07
0139
0179

. 028

0287

359

0446
0548

| o658

0808

{0963
151
1357
1587

J4841
2119
2420
27143
3085
3446
3821
4207

. 4602

5000

0005
0007

0009

0018
0025
0034
0045
0060
0080
0104
0138
0174
0222
D281
0352,
0436
0537
0655
0793
0951
1131
J1338
1562
1814
22090
12389
2109
3050
3409
3783
4168
4562
4960

0003

0005
0009

0013

0017
0024
0033.
0044
0059
0078
0102
0132
0170
0217
0274

034
o4

0526
0643
0778
0034
A112
J314

41539
1788

2061

3015
3372
3745
4129
4522

4920

0008 ¢
0004 .

20006
20009
0012
0017
0023

- 0032

10043

0057

0075

0099

0129
0166
0212
{0268
Q0336
418

0630

0764
0918

1093

1292,
1518
J762.
12033
2327
2643
2981
3336
3707
4090

4880

10003
o0
0006
0008
0016
0023
0031
0041
0055
0096
0195

. Q162

0207
0262
0329
0409
D505
L0618
0749
0901
J075
4271
1492

1736

. 2008

2296
3611
2946
3300
3669
4052
4443
4840

40008
0004

0006
0008,

0011

-0015;,

Q’Q:’»Il
0040
0054
0071
0094
0122
0158
0202
0256
030
;0401
0495

0606,
0735
0885
1056

1251
1469
Jd711
2266
2578
2912
3264
3632
4013

4404
A801 -

0003
0005
0007
0010
0014

20020

L0027
0037
0049

0066
087

013 .

0146
0188

0239
0301

0375

0465
0571

0694

0838
1003
1190
1401
1635
1894
2177

2483
2810
3156

.3520
3897
4286
4681

0002
-0003
0005
0007
0010
0014
0019
.0026
0036
0038
0064
0084
0110
D143
0183
0233
0294
0367
0455
D559
,0681
0823
0985
L1170
1379
J61)
1867
2148
2451
2776
121
3482
3859
4247
A641

(continued)
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Appendix Tables ~ A-7

Table A3 Standard Normal Curve Areas (cont.) B) = PZ < 7)

z 00 01 02 03 04 05 06 07 08 09

00 | 3000 540 5080 5120 160 S199 53 S 519 559
0.1 5308 5438 S48 5817 5551 5596 5636 5675 0 514 5153
02 I3 S8 STl 5910 548 08T 6026 G064 63 614l
03 8179 &7 6255 693 631 6368 6406 63 6480 6517
04 6554 6501 6628 6664 6700 676 677 6808 6844 6879
0.5 605 6950 6985 019 4054 088 123 15T 710 0 4
0.6 57 9L A B 7389 42 434 86 51T 7549
0.7 780 eIl 7642 6B 04 amé _T6E T BB B
0.8 1881 910 7939 7961 7995 8023 8051 8078 8106 8133
0.9 8159 8186 8212 8238 8264 8289 835 .80 8365 839
1.0 8413 - 8438 BdGT 8485 @508 8531 855 AV 8599 862
L 8643 8665  .B6B6 8708 8729 8749  ®10  .8790 8810 8830
12 8849 8869 - 8888 8907 8925 8044 962 S0 8997 L9015
L3 02 9049 9066 9082 08¢ oms oL 9141 9ik 91
14 N2 90 9 9 981 W65 W8 9B 906 909
15 R 9 By 950 938 9308 9406 M8 9430 04d)
16 9452 9463 9474 9B 9405 9505 9515 955 9535 9545
17 9554 © 9564 95 9582 991 9599 9E0R 9616 9625 9633
18 9641 9649 9656 9664 9671 9678 9686 969 969y 9708
19 g3 M9 Sme Imr 98 oM g0 916 916l 9%
20 M7 98 97 9788 9193 9m98 9803 9808 9812 88
21 f %0 986 9830 9834 9838 9Bz OBAG 9850 984 9889
22 9861 9864 9868  9B7L 98715 9878 9881 9884 9887 9890
23 9893 9896 9898 9901 9904 o906 909  99H 9913 - 9916
24 P18 0 S 905 97 999 993 9} 994 99
25 9938 9940 9L 9943 9045 9046 99M8 999 9951 99%m
26 9953 9955 9956 9057 9959 9960 9961 9962 9963 9964
A7 9965 996 997 9968 999 9970 99M 92 991 o9m
28 971 915 9916 917 9971 9978 8919 9919 9980 098
29 9981 9982 9982 9983 9984 9984 9085 9985 9986 9986
30 9987 9987 9987 9988 9988 9989 9980 9989  9%0  .99%0
3 9990 9991 9991 9991 9992 9992  999F 9992 9993 9993
32 9993 9993 9994 9994 9994 9994 9994 9995 9995 9995
33 9995 9995 9995 9996 999 9996 9996 9996 9896 9997
34 i 9997 9997 9997 9997 9997 9997 9997 9997 9997 999§
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Appendix Tables  :A-9

Table A5 Critical Values for ¢ Distributions

1, density curve
|
i Shaded nren =«
1 A
b &
a .
A 45 025 . 00 oL 000
L 30m 6314 Qs s 63657 - 31831 63662
2 . 1,886 2920 4303 . 6965 9925 . 22,326 31,598
3 1638 2353 - 3182 4.541 5841 10213 12.924
40 158 2132 2716 3247 © 4604 R AVE 8610
5 1476 - 2.015 257 . 3365 4,082 5893 6.869
6 1440 1943 2447 3,143 3707 5208 - 5,959
7 415 1895 2.365 2.998 3499 . 4185 5408
§: 1.397 1860 2306 2.896 3355 4501 5.041
9 1383 1.833 2262 2.821 3250 4291 4181
0 . 132 1812 2228 2,764 3.169 4,144, 4,581
11 1.363 1796 2201 2718 3.106 © 4025 4437
12 1356 1782 - 2179 2.681 3055 3,930 4318
(O .GV E 1771 2:160. 2.650. 3012 3852 4221
. 1345 1,761 2145 2604° 2977, 3.787. 4,140
B 1.341 12153, 2,131 260, 2941 3333, 4073
16 1337 1746 2120 | 2583 291 3.686 4,015
17 1.333 1740 2110 2.567 2.898. 3,646 3,965
18 , 1330 1734 2401 2552 2.878 8610 - 3922
19 1338 1729 2093 2539 - 286 A9 © 3883
2 1825 725" 2,086 2528 2845 3550, 3.850-
21 1323 1921 2.080 2.518 2831 3523 3819
22 1321 L717 2074 2\508 2:819 - 3505 3792
23 1.319 1714 2.069 | 2.500 2:807. . 3485 3767
2% 1318 1 2064 2492 2397 3467~ 3745
25 1316 1708 2,060 2485 2y 3450 3125
26 1315 1,706 2056 24192 3435 - 3,707
27 1814 1703 2052 2473 2771 3421 2,690
28 -1313 1701 2.048. 2467 2,763 . 3408 3674
29 1311 1,699 2045 2462 256 3.396 3,659
30 1310° 1697 2082 12451 . 2350 3385 3§46
32 1309 169 2037 2449 2.738 3365 3622
34 1307, 1691 2032 2441 2728 3348 3,601
36 11306 1.688: 2.028 2434 2.719 3333 . . 3582
38 1,304 1.686 2024 2429 2112 3319 . .3.566
40 1303 1684 . 2.021 0423 2704 3307 3.551
50 1,299 1.676 2.009 2403 2,678 ' 3262 3.49 .
60 1.296 1671 2,000 2.390 2660 3232 3460
120 1289 1.658 1980 2.358 2617 3.160 3373

@ 1,282 1.645 - 1.960 2326 . 2576 . 3090 390] -
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Appendix Tables  A-11
Table A.7 Critical Values for Chi-Squared Distributions %2 density curve
Shadedarca=a
, A :
’ in»
o

v\ 995 99 975 95 90 10 05 025 01 005

1| 000 0000  GOOf 0004 0016 2706 3843 5025 6637 7882

. 0010 - 0,020 0.051 0.103 0:211 4.605 5.992 7.378 9210 10597
3 0.072 0.115 0:216 0.352 0.584 6.251 7815 9448 11344 12837

4 [ 0207 0297 0.484 0.711 1064 2719 9488  ILW43 13277 14360
5 | 0412 0,554 0.831 1,145 L610 9236 11070 12832 15085, 16748
6 | 0676 0.872 1.237 1,635 2204 10645 1259 14440 16812 18548
[ 0989 1:239 1690 2167 2833 12017 14067 16012 18474 20276
8 1.344 1,646 2.180 2,733 3490 13362 15.507 17534 20090 21954
9 | 1735 2.088 2.700 3.325 4.168 14,684 16.919 19.022 21665 23,587
10 | 2156 2.558 3.247 3.940 4.865 15.987 18307 20:483 23209 25.188
11 2.602 3.053 3816 4.575 5578 17275 19675 21920 24724 26355
2 | 3074 3.571 4404 . 5226 6304 18549 21026 . 23337 26217 28300
I3 { 3565 4.107 5009 5892 T04L 19812 22362, -24735. 21687  29.817
14 4075 4,660 5.629 6571 7790 21064 23685 26419 29041 31319
15 | 4600 5220 6262 7261 8547 22307 24996 27488 . 30577 32799
16 | S142 5812 6908 7962 9312 23542 26296 28845 32000, 34267
17 5697 6407 .7.564 8082 10085 24769 27587 30190 - 33408 35716
It 6265 7015 8231 9390 10865 25989 28869 31526, 34.805.  37.156
19 6843 7632 8906 1017 11651 27203 3043 328527 36490 38580
20 |, 7434 8260 9.591 10851 12443 28412 31410 34170, 37566  39.997
21 | 8033 8897 10283 1L591 13240 29615  32.670: 35478 38930  41.399
2 8.643 9542 10982 12338 14042 30813 33924° 36781 40289 42796
23-| 9260 10495 11688 13090 ¢ 14848 . 32007 35072 38075 41637 44179
24 | 9886 10856 12401 13848 . 15659 33,196 36415 30364 42980, 45,558
25 | 10519 11523 13020 14611 16473 34381 37.652 40646 44313 46925
26 | 1L160 12198 13844 15370 17292 35563 3888s° 41993 45642 48290
27 | 11807 12878 14573 16151 18014 36741 40013 43094 46962 49.64.
28 | 12461 13565 15308 16928 - 18939 37916 41337 44461 48278 50.993
29 | 13120 14256 1647 17708 19768 39087 42557 45712 49586 52333
30 | 13787 14954 16791 . 18493 - 20599 40256 43773 46979 50892 536M2
31 | 14457 15655  A7:538- 19280 21433 41422 44985, 48231 5EI90 55,000
32 | -1513¢ 16362 18291 20072 22271 42585 46194 49480 53486 . 96328
33 | 15814 17073 19046 20865 . 23410 43745 47400 50924 547 5.646
34 | 16501 1778 19806 21664 23952 44903 48602 51966 56061 58.964
35 | TI91 18508. 20569 22465 24796 46059 49802 53203 57340 60272
36 | 17.887 19233 21336 23260 . 25643 47212 50998 54437  58619. 61581
37 | 18584 19960 22105 24075 26492 48363 52192 55667 59891 ~ 62.880.
38 | 19289 20691 22878 24884 27343 49513 53384 56896 - 61162 . BAISI
39 | 19994 21425 23654 25695 28196  50.660 ' 54572 58119 © 62426 65473
40 | 20706 22064 24433 26509 29050 51805 55758 59342 (3691 64766

. 2\*
Forw > 40‘x%.v“—"av(1 - é“’; + 2,4 #ﬁ)
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feurve

+

1

~_ - Amatoihe
N Hightof ¢

0:0
0.1
0.2

03 -

0.4
0.5
0.6

.ﬂ 3 g

0.8
0.9
10
LI

N\

'1-"

2

Ina

.8

6

1

12

13

”14_

15

16

Y

18

12

13 |
14 |
15
16 .
17.

13
19

20

2.1,
22
23
24
2.5
2.6
2
2.8
29
3.0
3.1
32
A3
34
35
36
3.7
3.8
39
4.0

500

468

437
407
379
352
328
306
285
267

250"

235

2217

209
a8
478
J69
6]
54
148

Jat
136"

431

J26°

21

I
113
109
106
102
099
096
091
089

086
084
082
080
078

300
465
430
396

333
305
278
254
932
211

193

177 .

162
136
a2s
A16
107
099
092

085
079
074
069
{065
061
057
054
051
1048
045
043
040
._0_38
036
035
033
031

030

029

500
463
497

39
358
326~

295

267
D41

217

196
176
-]'5;8'
142
A28
A15
,104

004

085
077
070
063

058
{052
048
044
Q40
037

034
-031

029
027
025
023
021
020
018
017
016
015
014

A63.
426
390
33§
322

4290

261
233
210
A87
167
J48
132
117
104
092
082
073
065
058
052
046
041
037
033
030
027
:‘ﬁ?%"
022

020

018
016 4
e

014
30} 2 »

011

010 .

010

009

008

300
462,
A5
353
319

287

258
230
205
A82
162
142
110
097
085,
075
065
058
051
045
040
035
031,
2027
024

500
462
- 424
387
‘352
317
293
221
201
AT

JST
,138
A21
106
092
080
070
4061
053
046
040
035
031
£27
023
:UZD
018
016

JLOI4

D12
o1
JJGQ
008

). 007
" 006

006
005
004
004
004

500
462,
42,
386
351
316
" 28
253
225
199
475
Bive
402
089
077
065
057
050
043

037

032,
027
024
020
als
013
o1l

010

009
J008
007
008
005
004
004
003
003
003

S00:
461
423
350
315
283
252
223
A97
I73
432
432
d15
100
086
074

" 064

055
047
040
034
029
035
022
018
2016
014
012
10
2009
007
006
405
005
004
004
003
003
002
002

.'41‘1’1
423

386

349

315
282

251
227
196
17
150
130
J13
098
084

o

062
053
045
038
033,
028
023
O17
014
013
010
009
007

006 -

03
005
004
,003
003
002
002
1002
002

500

A61
h%
385
349
314
281

250

21

195

J70

149
129
A1
{096
082
070
060
051
043
031
031
026
022
Q19
016
,013
011
009
008
007
006
005
004:
003
003
002
002
002
Q01
001

500
461
423
385
348
REK)

280

249
220
194

169
v,l 4?

J28

1o
{095
081

069

059
050
0427
035 :

030
025

021

018
015

012

010

009
007

006
005
004

- 004

003
002
002
002

001, -

001
001

50[]
461
I
385
348
+313
280

249
220

169

146
127
109
093
080
068
057
Vmg
D41
034
029
024
020
017
014
Di2

010,

008
<007
006
005
004
.003
003
2002

2002

002
.001
001
.001

461

421

384

348
1%
279
‘-.’2#@'
+219.

192
168
146
126
108

092

070
067

056

048
040
033
028
23
o
016
o
ol
009
008
06
005
004
003
2002
002
.002
001
001
,001

' .001

461

422

384
347
312
219
247
218
167
144

d24

107
091
o7
065
055
046,
038
032

o1

018
012
010
008
07
004
004
003
002
002
002
001
001
001
.001
.001

.500 500 1500

461
422
S84
4347
312
219
247
“218
191
167

J144

x124-

107
091

077

065
,055
46
038,

2
022
018
015
2012
010
:008
:;QQ?
005
004
.003
002
002
002
.001
001

001

.001

4001

S00

461
422
384
;34?
312

247
218
J91
166

44,

24

06,

090
077
065
054
045
038
2031
026
031
018
014
012
010
008
006
003
004
003
003
002
002
001
001
1001
001
001
001

500
461
422
384
347
312
298
247

‘a l‘:’? ’

190

A66

143
423
090
D16
.064
054
245
037
Q31
025
021
017
014.
011
009
008
006
005
004
003
003
002
002
001
001
001
2001
001
000

500
461
422
334
347
312
218
246
217
190
165

143
123
105
089
075
064

053
044
037

030
025
021
017
014
011
009
007
2006
005
004
003

2002

002

002
001

001
-001
001
001
.000

(continued)
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AppendixTobles  A-13

Table A.8 ¢ Curve Tail Areas (cont.)
fenrve " Arcalathe
; Irighfof r
!

B W d m B oy s 26w B W N B A 10 (=g

500 500 S0 500 500 500 500 500 500 500 500 500 500 SO0 500 500 500

01 AGL 461 461 Aol 461 AB( 461 A6l A6l 461 461 461 460 460 460 460 460

02 | 42 4 40 A0 A2 4B 4% 40 A Ml 40 4] A1 49 471 431 42
g:‘ 384 384 384 383 983 383 383 383 383 383 383 383 383 483 383 A2 A®
Do | M T 3 3 M6 M6 36 36 36 M6 S MS M6 s 35 Ms 45
. S 311 31 310 31 301 300 3UF 311 310 310 310 310 310 .309 309,300
0.6 218 218 278 27T 21 2T AT 20 2M 2T 231 240 218 26 275 25 2
07 | 246 246 245 246 245 5 245 245 245 245 245 a5 204 244 B 203 o4
0:8 217 217 218 206 216 216 216 215 215 205 215 215 215 204 ~213 213 212
0:9 J90 JB9 189 189 189 .189. .188 .I88 188 .I8% .I88 ,I8®' 187 .I§7 .86~ 85 (34
10 | 165 165 .14 .164 164 .64 63 (163 163 .63 63 (163 162 .62 A6l .ME0 159
LT | 43 42 42 42 AL 14t 141 141 40 1400 140 140 439 J39 038 437 136
12 | 82 02 P97 131 21 021 J21 120 120 20 J20 120 09 O A17 006 IS
13 | .05 .04 .104 204 103 .03 103 103 102 .02 102 J0% Q01 .01 099 09§ .097
14 | 089 (089 088 .088 087 087 087 087 086 086 .036 .08 085 .Uss (083 082 081
15 7| 075 015 0M 0% 04 073 073 073 073 072 012 072 070 071 069 068 067
16 | 063 (063 062 062 .062 061 061 .06l .061 060 .060 .060 .059 .059 .057° 056 .055
17 | 053 052 052 052 051 051 051 051 (050 .050 050 00 049 .048 0d7 046 045
18 | 044 043 043 048 042 4D 042 042 042 041 041 oAl 040 040 038 037 036
19 | 036 03 .036 .035 035 035 (035 034 034 034 034 034 033 032 .03 030 .29
20 | .030 030 029 029 029 028 .28 028 028 028 (037 (0T 027 (026 025 024 023
21 | 025 024 024 02 023 023 023 Om 023 022 022 022 (022 02f w020 019 018
2% | .20 .20 020 019 019 019 019 018 018 I8 QI8 I8 017 07 016 0I5 014
2.3 016 016 016 Q6 015 015 015 0I5 .015 015 .04 04 D14 '01_3 D12 012 .01l
24 | 013 013 0B 013 012 012 012 012 012 012 012 011 HIL Q011 010 .09 .08
25 | DiF 011 010 010 0f0 010 010 010 .009 009 009 009 009 08 .008 007 006
26 | 009 000 Q0% 008 008 D08 008 008 007 007 007 007 .07 007 067005 005
27 | 007 Q07 Q0F Q007 006 006 006 .006- 006 006 006 006 005 005 .004 “.004 003
28 | 006 .06 005 005 005 005 005 005 005 005 .005 004 Q04 004 (003003 003
29 | 005 004 004 004 004 004 004 004 004 004 -004 Q03 003 -00F 003 002 002
30 | 004 004 003, .00% 003 003,003 Q03..003 .003 003 003 .02 002 002 .002 Dol
34| 003 003 003 003 .03 002 002 (00 002 002 Q02 002 002 002 0017001 Q01
32 | 002 002 002 002 000 003 002 002 002 .002-.002 -002° .00F 001 .001--001 001
33 | .02 002 00 (002 002 .01 .00F (0L, 001 001 001 0Ol .01 J00% .001.00F 000
34 | 002 001 .cor .061 01 001 ODL .001 .00F .001 .6OL 001 .01 ..001 001 ..00C- " .000.
35 001 001 001 .01 .001 001 .00f .00L .00f ,000 .001 .00f "001 ..001 .000 .000° .000
36 | 001 .001 001 .00I .001L 0Ol .00I .00L 001 .00F .00L .001 000 ,000° .000 000 .0Q0
37, | .01 001 .01 .00r 001 .001 001 .001 ,000 .0C .00 .000 .000 .000 .000 .000 .000
38 | 001 001 001 000 .00 000 .00 .00 .000 .000 .000 .00G .000 +000 000 .000 .000
39 000 000 .0000 .000 .000 .000 .000 .000 .00O .00D ,0DO .000 .000 ‘.AUDG .000 .000 .000
40 £00 000 .000 000 000 .000 .000 .000 .000 .000: 000 .000 .00 .000- .000 .000 .000




# 3. ITahIsAS Cmiczl Values lor:‘- Distributians (cont.)
I N PN Skhih ests By )
- 0540 xum 233 8.91 ~ — Vlﬂmmmlnr“
G s SO0 SHXB 62500 ST6L60 5 Bey SR g , - -
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; 2871 29y . g 535 w40 WAr W4 j 2 1947 1943 e
Wi | 603 14850 idLLL ; WU g ol o S 999':40 43. 9945 9946 N4 % 1948 1949
| " I e gy 8L me pe M A wia A WA W ma @ ma w4 59w
F o | A 4R a5 . 4 19185 16 345 o §43 gy B 4T 99947 90948 69948 S 4 9930
®W | w6 WL s BISE g 2 sig s s 5 e We e
I oo | 2120 18,00 js’? 639 626 401 9% 12986 B70: 866 .63 862 o 315 515 54
[ Wi | i el 56 # s g S6 sm s wm e e #e we o o E i
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L. Attempt any four from parts (a) to (e) ip this quegy;
on,

(a) (i) Show that for matrices P and 0,

if PQ < p and
QP = Q, then P and Q are both i

dempotent,

(ii) Show that if P js idempotent then Pr= p for aj
positive integers ».

(b) Find the equation of the plan P in R3 confaining the

three points ¢ = (1,3,1), b = (-1,3,4) and c¢= (2,3,-2),
Find the unit vector normal to this plane. "

(¢) For what values of the numbers a, b and ¢ does the

following system of equations have solutions? Find the
solutions when they exist,

X, - 2X, + X, + 2X, = a
X +X,-X, +X,=b
X, 47X, - 5X, + X, = ¢

(d) Let A be a » x s matrix such that r < s. What is the
rank of A if :

(i): Rows of A are linearly independent;
(i) Rows of A are not linearly independent;

(i) Columns of A are not linearly independent.

6018

Jlowing:
(e) For vectors and v, prove the fo

(1) |u-viI[lul[+VI]
i) [[utv]|P+u-vIP = 2[ul? + 2[vIP
=y ¥ W (2) ¥ (c)ﬁ%ﬁw’v‘t?fﬂ?%aﬂ?

Fafe PO =1
() et (matrices)Pa Q%—d ey ik
e 0P =03 P Q3 FERERTS (idempoten
R =&,

2l
(i) =iEg f& afk P (idempotent) 2 9 W gArT
quifel (integers) nlg =P
o
(@) g ¥ 39 W@ (plane) P T FHREOT TG o]

S e a=(0131), b=(13497 c=(23-2) fearg =1
EL) aaa; % oEaq TR dew Wt FE il

: FrfRas a@eEo e
() G o, b7 cF Fer TH .
2 7o 1 IRAT BN T BN o e B @ I A

|

Il
]

Xl—2X2+X3+2X4
X}+X2"X3+X4=b
X +7X,-5X+X =c

P."T.0
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(%) WW%A,WWWrxSmg%

' il
i FE (rank) F=T AW TR | I<s A g g @ o (a)

(i) A= ol WawT: (linearly) wamy 3 () FaRd EARCT VT
(i) A=l W (linearly) wmey sy 2 i
(i) A® == Hawa: (linearly) wwey T8 2 ) = i wErE g
| fag @l ;w5 =
v f@Ed d=ad

. (w) s wgeE (convex sef
(¥) «fRe®M (vectors) uw v,%ﬁﬁ‘:ﬁﬁ%aﬁ}ﬁmraﬁﬁq o s ) 4
| | (@) e B k20,20 x4}
) flu=v]|<]jaf -+ 2

D) [lutv|PH]u-v| = 2jull2 + 2]jv|?
2. Attemplt any two from parts (a) to (c) in this qulcstion.

(4x2) @ Y g = (phase diagram)

wfes W ot FiRWI
(a) Solve the differential equation y4§i—)=1—f. Find the

| from parts (a) to (c) in this question
intergral curve through (t, y) = (1, 1). . 3. Attempt any two from p (a) .

(b) Use the definition of a convex set to prove/disprove

that the set § = {(x,y) e ® |x =0, y 2 0,xy < 4} is (a) (i) Find the domain of the function [f(x,y)=

a convex set.
2
+y3y—x +9. Also provide a sketch

(¢) For the differential equation g{ = zl(x2 —1), draw a phase Jx*+y -4
L
diagram to mark out the equlibrium state(s). Comment of the domain.

on the stability of the equilibrium. P.T.O.
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(i) Find the degree of homegeneity of the fy
nCiton

e/ (xy)
gx.y)=—=—7, ifitis gi
Py 1t 1s given that is homogeneo,
s

of degree one.

(b) For the function fix, y)= y? —e%,

(i) Find the maximum value of its directional derivative
at (2,-1) and the unit vector in that direction |
I '

(i) -calculate the partial elasticities of f(x ») with

respect to x and y.

(¢) (1) Given that P = P (x, y) and z = In(xy +yP), express
dz (the differential of z) in terms of dx and dy.

(i) The equation ¥’ + y* + z* = m, where m is a
positive constant, defines z as a function of x and
y for x>0 and y > 0. Compute the partial derivative

of z with respect to y.

FUT A A (a) ¥ (c) ¥ ¥ Bl A D I AR

. 1
®) (i) BT f(x,y) = lﬁ+ 3y-x"+9 o ww

(domain) s s og =1 v @A (sketch)
4.
Attempt any two from parts (a) to (c) in this question.

¢ e

%

(ﬂ)uﬁmﬁmgﬁ%ﬁfﬁwww

(i)

2, @

(homogeneous of degree one)

elnf(x.y)
1 wweraar @t @ife (degree of

3
=+

g(x,y)=

homogeneity) T hiforg!

(@) T fx, y)=y —& T,

(2, -1) ® @& Teancen @S (directional
=7 ST A 9 39 e ¥ gaTs ded

derivative)

AT HIOT
f(x,y) F Ox 9 ¥ & 'HT}}&T KEET @% (partial
elasticities) T =hifTgl

Rar g 2 5 P=P (x, )T z=In(y +yP),
dz(z%mﬁ-ﬁ) dx4a dy%qﬁﬁw Ao

FRFT ¥ + yF + 2= m e m TE U
2 x>0d y>03g zA xT yD TH FoA F &
¥ R oRer 31 2D y R AR S A0

HITT

(5x2)

p.L.O.
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(a) Find the equation of the tangent plane to the surface |

z = xy? — 2x? at the point (2,3,38). Also approximate the

value of the function using a linear approximation when

the values of x and y equal to 2.01 and 2.98 respectively.

(b) Calculate the elasticity of substitution between y and x
for flx,y) = 10x* + 15y~

(¢) Determine which of the following functions are concave/

convex?
(i) glx.y.z) = x2— y2— 322+ xy — 2xz — yz

(i) £(x,y)=6x5y"

v T S (a) ¥ () ¥ ¥ el A F I AR

o - 20 @ R (23,38) W A

wiae (tangent plane) e A ol o9 x 9 Y
ST 201 T 298 H TR B A Wd FHARCT (linear
)ﬁm%wwzﬁrqﬁﬁawﬁ

(%) @a® (surface) z =

approximation

FE il
(@) flxy) =102+ 15y2 8 y T x%mqﬁwma%@?:

(elasticity of substitution) I T Hiforgl

(concave) /3 |

() Fefafas 4 @ FT-A A A
(convex) ¥, Feffta =ifore:

-

6018 9

@) glny.g) = & ~ P~ 322+ xy — 2xz - yz
i) f(ry)=6x"y"

Attempt any three from parts (a) to (d) in this question.
(7x3)

(a) Find the maximum and/or minimum value of z = 2x — 6y
— 2xy such that 3x +3y = 18. Find the rate of change
in the value of z calculated above. due to a slight
relaxation of the constraint constant.

(b) u = x%?® is a consumer's utility function for two goods.
Find the utility maximising demand of the two goods if
the prices of the goods are p and p, and m is the
income of the consumer. What is the rate of change in

the maximal value of utility when P, falls?

(¢) The demand for two products is determined by the
equation: p = 25 — x and ¢ = 24 — 2y where p and ¢
are prices and x and y are the number of units of the
two goods respectively. The cost of producing x and y
is given by the function Clx, y) =3x>+ 3xy + y2 If a
single firm obtains the revenue from selling the products

and bears the entire cost, find x and y for maximum
profit.

B X A2
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(d) Find and classify all the stationary pointg of the fi

g(x.y

10

ncty
) =x4y* + 2x2p? — 2x? — 22, i,

o ot & WA (a) ¥ (d)ff%ﬁﬁﬁﬁ?%m%i

(%)

3 + 3y = 18 & 3, 2:2X*6}"—2xyw .
g /9 R A B ] S Ry (Constraim
constant) ﬁwmamz%mﬁmm
¥ qRadT @ R T R

(@) Lz=x“yb€fa'@3ﬁ%§f,@3@ﬁwaﬂ3qﬁﬁmw%l

aft FEgS B AW P A P T AW m IR o) g 3
M sHferene SRR ¥ FT <A TG A AT A By o
p ¥ fiwae B # A SERE ® AT F wRed o w
B

@rm%@‘ﬂmﬂ"ﬂﬁ?@ﬁ  p = 25-x and g = 24-2y 3N}
fulRa 8t 8 W'l pq g oW x 9 ymza?a@aﬁﬁi
F T TR A FE B 2Ty BTN WD A, G
Cx, y) = 3x + 3xy + »? B & W ¥ aR v& &
W FT IRS T AT G T U e B q

N qET Yl B, W AR o ¥ x F y T B

BT g(x,y) = x%f + 2xH? - 2x2 — 22 @ W R
ﬁrf’are'ﬁ (Stationary points) AT Hiog 9 ‘crlﬁ'm:ﬁ Hfg!

(300)
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