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BrrI*ftqfr&r
r. Es sm-qa + ffi ft lr.R fts 

"rs 
frtrifu sra qq qr{r

irEmqrfiftRqq r

z. qrft { 6 y{T *t

:. w yr;r* qlt qr+ qir y6 ap{ irfl( ftzn vm qGqt

g. ffiq,+rta-&6rnq+{r6r+fr ayft *r

4, Err Fs;r-wr qr vst si+s qr 64 ffi V6 qrsi + -afrS,

iB-{ {rt xri 4 ".. 
qT qr!q{ !-o ff *+ qGsr

Attempt any five of the following: (5x15= 75)

11

Rs. 480. Rice needs 1 labourer/day and wheat

needs 2 labourers/day. There are 36 labourers

available. The profit on rice is Rs. 100/acre and

on wheat is Rs. 12O/acre. Using Linear
Programming,find the number of acres on which

the farmer should sow each crop to maximise
profit.

(b) Find the present and future value of a constant

stream of income of Rs.10,000 per year, over the

next. 10 years assuming an interest rate of r=Soh

annually, compounded continuously. (8+7)

' (o') c-*. B-flT + snr 20 vm-s wffT e frs qr q6 qtFr

dt {urnai *r qr+o efu ffi^+ frs yfr ws ar.rr
so {q+ sfu 20 w} *t snfrr qtr. 480 tc} +l qr{f,

+ frs cRft-{ r a-qqi *r t{ + fis sftk+ z qvttr
fr ssca *fr *r go {str lr.re*r f,l q5q6 qi 1qrsr
loo tqt sft v*-s *{ t{ w rzo tq} rfr \'s-s *r
tR{6 isrftrr (Linear programming) ql srr*rr mti
Es, t+ \s-s q1 qt-qr ard frfti+ ft-t si ftflT
qi qEm'-{q $r5i otr+ + fts n-+6 wea ffi
vrBqr

2 to10

I (a) A student is preparing for exams in 2 subjects, A
and B. She estimates the grades G obtained ineach

subject as a function of time 7 as:

h=20+zoJn

Ga = -Bo +3,1h

How should she allocate her time if she wishes to

maximise her average g,^d."G ntG'
2 , given that she

P.T.O.
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snl: (x, y) qr 4,rqtgo w (frrnctional form) y( y-6Tt

frqift{ mFA ft q-r,t ffi ftn GE (stationary

point) (0,0) qt ftqfrfr'et *:

(i) <-r€ i{fu.tfiI (stricr maximum.)

(ii) ai< qrirc (strict minirnum.)

(iii) 6r& Gaddte) fi'g wtr ma.r f(x,0) rfi'r {er
ilfum-dq * *t w*r f(o,y) o,r {Gd Tffic At

has 60 hours to study?What is .the value of the

Lagrar,ge multiplier, and what is its interpretation?

(b) What is the equation of the tangent plane of the

function z = f (x,y) at (xo,yo,z)? Prove that if the

function is linearly homogeneous, then all tangent
planes to the surface of this function pass through

the origin. (8+7)

(o') c*,' or*r -d M, A *{ B, E1 cten d ffi qt
rff ?r qa y-&-6 ftqq t ct< +s G m sr{qm qqq

r*q-c+*wdffq{dd{Tft*-

Ge = 2o + 2o,f rA

Ga = -Bo +3Jh

qE H Es ft e{+ crs ar4fi * fts oo rA *r

qpqe iiq+.n*6 9r1!e,6 ufu+ffi65aqEfr

B, fr s+ i{q;Tr q.rq ft'e rro,R srft-o orqr:aftq?

diG g.r5 (Lagrang" multiplier) 6r crq wr B *t
Ecfr qrcqr ( interpretation) wr *i

3

(ir) ol-& GS q-sr q-cr+ f(x,o) *r f(o,v) ffi i
frqk fr$ (inflection points) *t *r

6

(re) rooo G{,r sd qro + +ffT + mR-d 16+ d rt so

nfdnd e sfli rooo kTi yR s{ Tflr€ rR tsr t sfr
it ffi m onsrft qT unr sQ-o<ur (difference equation)

frfrt slh E{ 5q frfutr ftqt rssr <gr< (steady

state equilibrium) s't cilr FFIEq 3lt( Eq-ff ftRil
(stability) 3lk o{frw"r (convergence) q{ tqfr 6Rtr

(a) A farmer has 20 acres of land on which he grows

rice and wheat. The cost per acre for rice and

wheat is Rs.30 and Rs. 20. He has a budget of

P.T.O.
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(t+) wc;r z: f (x,y) at (xoyoz) + eftrer n-o (tangent

ptane) oT qfi-o<ur wr t? R-d deg ft qR q-rq

tR{fi 6c t vlrw (linearly homogeneous) *, fr Es

ror+dt<s'*qS trftor n-oar Rg++6a g-s{t

*r

(a) Let F(x,y) be defined on lftz* - Show that if F is
linearly homogeneous, then the slopes of the

levelcurves are equal along any ray y = cx.

(b) Given the following system of equations:

3x2z*6wy'-22+7:0
vxz-4r-3w-z:0

Taking w as the exogenous variable,check if the

implicit function theorem applies and evaluate

#*UH at (x,y,z,w)=(1,2,-1,0) and (x,y,z,w)

:o,:,2,-2). (7+8)

1010 9

5. '1a; Using polynomials of the form

f(x,y) = axs + bxa + cy3 + dya, determine the
. value(s) of a,b,c,d and hence the functional form

of f(x,y)such that the function that has the

following at its stationary point (0,0):

(i) A strict maximum.

(ii) A strict minimum.

(iii) A saddle point where the function f(x,0) has

a strict maximum and f(o,y) has a strict
mlnlmulT}.

(iv) A saddle point where the function f(x,0) and

f(0,y) both have inflection points.

(b) On a grassland with 1000 deer, the survival rate

is 50%, and 1000 deer migrate each year. Write

the difference equation of the deer population at

t years and solve it. Find the steady state

equilibrium and comment on its stability and

convergence.

( l0+s)

(6) q,i{ f @,y) = ax3 + bxa + cy3 + dy4 \q + {gqdf" 6r

sq+rT 6r+ Eg, 4 b, c, d sr cFr Fuit( EffM irl(

4

2

P.T.O.
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(i) t * q-a-+* sc + \ qt qd fr aaw<r
frdR+ dMr

(ii) M s efft\qtq-dfr Bttsdwqrffi
,t?

(e) sm m{ vg uwn-r + 6d { ofr g{ tr lgiir A
sftfr-{ iqur E6 frs ur+ + r fi-rt urq{qq,' +q.s ilS
ert i ij.flre *, r *t z, ffi sfr fr*qrq ftn{RRq-d

qrr t Qqm ra *:-

sacrE frYfr cri{ A *s.6. aa B Qq.6' irad c
1 72 40

2 12 24 20

C: 200 *r ssrE I eftt z qt *fi F+m: ao \c+ ifu
80 t.r+ ll c6 tRe-6 ffirr qlrt+r (Linear

Prograrnming problcm; enft-6 q161 ofrt qrm antr*,
frqur rqFr qlt + frs fts vr+ srA gsrE I *r e

d =g+or (Fki qrff q+({ Ert fr&}r

1010

(o) qm frftv Eix,y) *1 ml. R qftqr&o frqr rrqr *r
eriks fr qR F lR+q-r: qq5q (linearly homogeneous)' i, A <t qfr (levelcurves) fr aorr (slopes) ffi
rfr ft-tul y:cx + ir{Rrr qflT +& *r

(rs) ffift+a qfi-6iur noirfr ff or{ *,

3x2z l6wy'-22 * 7 - 0

xz-4L-3w-z=O

wd qffi ?t (exxogenous variable) t w{ti
EC, dq dGr} ft wr l6<H6-t *e-ylq (implicit

tunction theorem) art +<r *, *i ffaraff at

(x,y,z,w):(1,2,-1,0) *t (x,y,z,w) 1t,l,Z, -21..w
lrro+ d*r 

(z+a)

3. (a) Find the solution to the following differential

equation: t* + Zx(t) = t2 - t + 1, where *(1) = 1.

tt 5

P.T.O.
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(b) The output of a good is x' y, where x,y are the

amount of inputs and a>l is a parameter.A Iirm
wants tomaximise output subject to meeting the

constraint 2x+y:12.Solve the firm's problem and

get tbe optimal output. How does the maximum

output change as the parameter a varies? (8+7)

(e') ffifr<a BIk -qffo.€r (differential equation) 6r Em

aI( EfffrS: t* + zx(t) = t2 - t + 1, wd r(1) = 1

ir

(1s) ffi qq 6'r lnsege *, y *, wat x, y E<ga * qrer

B efu a>1 q6 ffid{ S6 u,{ qqt (constraint)

2x+y:12* Tr q{++ frqqrft+ irsdgr q} erfu+-dq

oc<r ;qrrft *r s,{ d rFiqr qr wrtrF{ qflES *i
Es{c drsege wq d&tr ffict a * qe-d+ ci
srB-6-fi srscCe ft-q rfiR q{am *?

(a) Starting with a single fruit, fruits are growing on

a tree at the rate of:

f ' (t) : -Ztz + l\t * 100, for t E [0, 5] years.

(i) Determine the total number of fruits on the

tree as a function of t.

7

(ii) Over the 5 years, what was the average

number of fruits on thc tree?

(b) A firm is engaged in animal breeding. The animals

are to be given nutritiotr supplements everyday.

There are two products, i and 2, which contain

the three required.nutrients per kg in the following
way:

NutrientA Nutrient B Nurrient C

l 11. 6 10

). \2 )4 20

The minimum requitement of each nutrient is A:

216, B: 72, C: 200. The price of products 1 and 2

is Rs. 40 and Rs. 80, respectively. Set up a Linear

Programming problem and find the least cost

combination ofproductsl&2 to be given to provide

the minimum nutritional requiremgnt. (7+8)

(o.) v+, s-{ * {snrd m,,{+, Gtft i-s.n Frqftft+e < t
q-d q.d+ +,

1.0 10

4

P.T.O.

f' (t) : -zt' + 10, + 100, for r € [0,5] years.
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