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(c) Answer all questions, ¢
within each questiong

qA 9@ 0 B SoR Ay
AT I99 IUaTe © | ‘

hoice ig available

SRS N

(d) Use of simple calculator is Permitted
HIIROT el TART ey 3% SINGIS

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

question.
= 99T H 1T (a

(a) (1)

(i1)

g (e) ﬁ«@ﬁﬁﬁfm%w o

Prove that set of Kk vectors in R" is
linearly c&%’endent if'’k > n.

= feh-H kAafeel % w18 W ag=a
IRgeha : ¢ (linearly dependent) BHT
T gt _k'% h.

Undef what conditions is the lower
triangular matrix of. order n x n invertible ?
Prove, for a lower triangular matrix of

order 3x3, that if the inverse exists, the .

inverse is also a lower triangular matrix.

fp gral & oTdF n X nEET-rEHFWEPT
BrepioTees eTrege (lower triangular matrx
SR (invertible) T 3 2 fieg BT

(b) (i)

9115

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

have a unique, none or infinitely many

solutions.
p & T A B TtehTor Mreprey -
px+y+4z=2;2%+y+p2z=2;x-3z=p

wa@ﬁnw@m,a@éwﬁ@mmaﬁ
B 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 Rericnt & afer (2, 2, p) B
V|9 (b, b, b,) TST T 300 7 TefiepTor
Meprar & o9 &t 81 B ST 9 gH
31t =t g |

3 | O
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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 : - |
gﬁaﬁwm%sooo@wmfxa
gis B # fawiforg 21 T A P-foer o
% gudEeT § & 104591 Bloe o o ¥
Safes 55 B & gy & Irdrerre 7 9
20% 1 A 9T I ST STHFISAT B

Tegr R &l & S -AHT Bl TRl B

w7 ¥ fafae g s9@r gemar ¥ MEferEad
gl & I aioid |

(i) What is the proportion of brand A

consumers after 2 years ?
2 T & TS A & STHRBISAT T STFIT T
8N ? .

(i) What was the proportion of brand A
consumers last year ?
e af gis A & SUHIHre &1 ST T
g7 ?

4
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The plane P ig pPerpendicular to the

straight line _}(_lg=3’+4_2*-3
3 =~ and

5 2
passes thrOugh £ B, & .
equation of the pla.ElC}P., b B, e

=Eg (perpendicular) ¥ qer (1, 5, 7 &
T & | T P oy gefiepgor I Fhifera |
If ¥ and § are vectors of unit length,

under what circumstances s the length

of their diffei-ence equal to 2 ?

A% Ty T TE D A AR B, A o
gRRefiEr & s ST T 77 11S 2 3 et
Bhf ? | |
How many different matrices of order

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

BT 3 x 3 % UG e STerT-over arregs
ST ST bt & S 6 fpotienes (diagonal)
I & 7 egee (idempotent) st ?

PO,
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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 -
wfeal A, B @ C, ERr 9@ @ (Spanneq)

Qe & T B qoiv HIvT =7 -
1Y(4)\ (7 _ 1)(4 7
A=<l20l509p B=1| 2|, 8w [L.
3)16)(8 3) {221
®
1\ (0
c=401, 050
0.4V L1/
N}

question. ox2

= 9977 § WM () (o) F & 5 4 & S A

(a) (1)

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

height 4. -
wa7 f(x,y)=In(9-x"-9y’)FT ITF

Rifte o ST T Y@ SEY | S 4

IR 50 WY g% &l Wl TR i |
8)

function
f(x,y)= In(9~:ﬂ(2 —9y2). Also provide a.
rough sketch of the level curve at the

(i)

(b) (i)

9115

State three different necessary and
sufﬁc;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 YU (convex domain) 9 GRS
g %HH 2 & Fad: eIdha1d (continuously
differentlabléeé B f(x, y) H STaderdr
(concavity) &g T TT-ATT STETH I
RIS ‘%—rﬁam

T
For the surface defined by the

differentiable function z = F[x,ll, show
X

that the tangent plane at
intersects the Z

z= F[xl,h]—F‘( (xl,h}xl
vy X;

STAHTT BT z=F(x,y),§F{T SIERS I

X

(x,, ¥,)
axis at

qqe (surfae) Bq aelisT 6 q¥ wqsff axaa

(tangent  plane) =z 787 T

y ' ¥ :
z= F[pr—')—F x(xux—'}il q¥ wfr=sfa
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)=2¥_+ A 2
5 at the

height 3 cm or m. Is the functiop

homothetic ?

wer f(x, y)—»—y [‘(;% a3 ¢m or

m Y &R 56 ( SR a?rft“rm | /T
I8 e Bl (homothetlc) g ?

(c) The temperat‘g&@%t a point (x, y) on a metal

Xy

; 3 is T(xX,y)=—7F5—
plate in the X-Y planeis ( Y) +x2 4y

X-Y Teee H41g B Th wie 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) & 199 & qfkad=T @t
gY ST HIfT |

8

9115

(if), 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 =fiét 3o Rem & =e=r ared
2 e a9 e o7 & frar 2139 e
7 goprs Afesr ffaw )

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

T YT H AT (@) § (¢) 7 T 5231 Q& & 3= Sifem )

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

of (x, of (x,
of degree p, showthat_ﬂ - (x.y)

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

Xy ¢ 2xyf, +y'fy =p(p-Df(x,y)

fear geT & 16 %ai f (x, y) I p &1 @9 3, o

of
aeiza 5 Of(a);y) S;’y) I p-1 & FHEN

¥ o werEd @, @ o R BT B
x'f,, +2xyf, +y’f,, =p(p-1)f(x,y)

9 P.T.O.
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(b) (1)

(11)

9115
State the implicit function theoren, (c) State the definition for a quasi-concave
TR AT S8 (i .. : function. Use the definition to test whether
(implicit function theorem] the following three functions are quasi-
=l fofey | RIS )
- () f (®) =%x* (i) gx) =x (i) hxy)=xy
The function f(x, y, z, u, v) : ®sw R* is e o7 T (quasi-concave) Bl TITAT
- defined by the system of two equations ; R | 3 IIRTST & SR & e T el

3 a7ef oTaae 8 BT eI HY |

ulyz + 2xv — uh@z O andxy + X2
| () (0) = % (i)gE Jx (i) hxy) =xy

+yv2-3=0 Q@as asolution at (x, y, z, u,

| 4 Attempt any three from the parts (a) to (d) in
(1, 1@ 1, 1)+ Find the values of the | 6 eeeiion., e

endogenous variables u and v when | = 99 T 9 (o) F (d) F A RS A B ST AT |
(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:
o, B O I W B e o B A,
g x20,y=0 9¥ ufxwrfer oA

x = 1,02, v=0.99, and z= 1

% f(x, y, 2z, u, v) : )y R} SN F
TN & e ulyz + 2xv - uvi-2=
0 ;T xy? +xzu +yv2-3 =0, 4 gRUMT T, :
Pl (X,y,2z,u,v)=(1,1,1,1, 1) T TH B | f(x,y):quyB,Ot,B < il
RIS/ x=1.02,y=099, g z= 1 & al
I =4 (endogenous variables) u @ U.
% HI ST P |

10 ¥l

(i) Strictly Concave
TEq: Taad tStrictly Concave) &
P.T.O.
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(ii) Concave

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

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

C
3 (Convex) 2 | \QQQ
(b) ‘State the sufficient c@mons for'a function
to possess both a al maxima and a globa]
inima 1in its aomain.-
Find the global extreme points for the
function f'(x, y). = x%*y® defined on the set
{(y)|x21,y >2,x +y<10}.
Teh el & YR H dfereh 3feerss (global maxima)
a d4f¥ge M (global minima) ST &R 2g
ST 9ral t fofeay |
T {(x,y)[x >1,y >2,x +y < 10} 9x qR=A1iod -
B 1 (x, y) Xy B af3erss A f%‘lr_g (extreme
points) T HIfeTT |
12
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Find all stationary points of the function
f(x,y) =% +y?—2xy -2x* + X -y + 4 classify

. the stationary points as maxima, minima and

saddle points.

Wf(x’ y)=x}+y? 2xy - 2x*+xX-y+4 %
geft e fog (stationary points) 3 T |
= farg3i %1 S (maxima), A (minima)
a7 el f&7g (saddle points) & T T FHEHA
T | |

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 TR 7 et & | 6
farg X g (x, y) = (10, 8) & g T LT
Bt ? o 9% B FEEHOT B R A 100 H T
ST ) T R ST 1 6 = T AR
(instantaneous) T T BT ?

13 P.T.O.
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= X,
5. Attempt any two from the parts (a) to (c) in this o P g A = (x,y)| ¥y 2 10,9 B i(a
question. X2 ¢\ e < 0} a1 gqfaiod & | 7 i e
=q 99 § 91 (a) (o) F ¥ Frt A & S iy ) < .mamaﬂi@aﬁwﬁwﬁﬁ
(a) Consider the differential equation( A T —
' an
dy y (i) whether the sets A and B are clos€
EZk(l_EJY where k and m are'pesitive ? — _
\ | losed) @ BIEEEEY
constants. Draw a %];@&.Iine to'determine | o1 A=A Ad B ek
¥ (bounded) e

|

|

if the equati@possesses a stable I
N |
» |

it ) whether the set A NB is convex.
equilibrium. @

1i
¢ Fnag=a A O B Il (convex) 2

HAIHT FHIFHEON (differential equation) 5
St ; lution to the
d | () Show that X(t)=Ce"+5 isa SO
y v .
E:k[l‘:{]yﬂﬁlﬁ'{??ﬁﬁmﬁa kT m |

dx .
differential equation 3?35?(-3 . Find the

g Reties € | T 39 aHhTor i et
AT H SR ¥, g Frefeer e &g |
U 1T @M (phase line) T TR Hiford |

integral curve when x(2)=1.
.
' (t)=Ce™ += | ofgsa AHIHTT
gorfge fp x(t)=Ce"+7

|
0|

(b) Two sets A and B in g?are defined as '%=5X~3€h‘lr o e B A x(2) = 1@, @
A={xy)| xy > 10}and B = {[x, y) 2x +y <0 | QTR g% (integral curve) ST T |
Draw a sketch of th ecide | .
of the sets to decide : i 3500

14
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