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All questions are compulsory.

Use of simple calculator is allowed.
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. Answer any four of the following : o _ . 4x6

(@) (i) For any two arbitrary vectors u and v, show u + v and u - v diagrammatically.
Ifu + v and u - v form the diagonals of a rho}nbus, then prove that the diagonals

of a rhombus are orthogonal.

P.T.O.
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" (if)  Comment on the solution/solutions of the following system of linear equations :

x+.2y+z'=0
x-y=2=0
.x+4y = 0.

%) () Ann x nmatix Nis called Nilpotent. 1f NE = 0 for some k > 0, show that

N is not invertible.

(i) fA=[ag)isann xn matrix then the trace of A is defined by

tr(A) = i a,-,-..

i=1

Find the relationship between (r(BA) and :r(AB) for the following matrices :

(¢) Check the rank criterion for solvability of the fc;llowiqg systems :
() dx+ 6y +dz=4
x-y+tz = 1
(i) x+2p-32=6
-2x — 4y + 6z = 10.

Hence, solve the systems, if possible.
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(d) An industrial system has two industries A and B; with the following input

(e)

requirements :

" To produce Re. 1.00 worth of output, industry A requires Re. 0.20 of its own produét_--

and Re. 0.30 of indﬁstry B’s product.

Similarly; to produce Re. 1.00 worth of output, industry B requires Re. 0.10 of its own

. product and Re. 0.50 of industry A’s product.

() Write the 1nput output matrix and the Leontief system for this economy.

(u') Solve for the output vector,- where ‘the exlernal demand ‘is gwen by a

40,000
vector

80,000

Determine whether the following pairs of lines and planes, (L, P,) and (L,, P5), are

parallel or perpendicular :

@ Ly:x=-1+2 y=4+1t,. z=1-4
Pl:4x+2y—22.=7. : o _'

- (i) L2:x=4+2f2 -y=—t, z=-1 -4

P2 x+2'y+z=7
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x+2yt+tz=
x-y-222°<
x+'4y = 0.

(@0 WanSHEIG(N)QFWWW% | afe k>0 fa@ Nk=0
%, ﬁlzﬁﬁ%iﬁﬁwqﬁ@ﬁﬂ?ﬁ%t

(u') uﬁA—[a]@nxnw%ﬁtAaﬁt@@maﬁmaﬁ

n

r(A) = 2 a;

i=1

s | Prefdfen seg @ @ #(BA) T m(AB) # [v1 gau @

I .
. 3 1
2 1 3
A={ . &B=12 -l
2 1 4
| 0

(ﬂ)ﬁﬂﬁf@ﬂﬁmﬁ‘mmékfﬁﬂmﬂmﬁam :
() —4x + 6y + 4z=l.4
_2x—y+z=.1.
()] x+2y=-32=6
C x -4y +62=10
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(r’) LI:x=—1+2t, y=4+1 z=l—_r;
| Pl:4x+2yriz=7.
(). Ly :x=4+2, | y =, z=-1-14;,
PZ:'3x+2y+z=7. |
Answer any two of the .following : _ - _ o 'jx4
(@) () Findthe differential equa'uions whose solut.ions generate straight lines passing through
the origin.
(i) Show that the system of concentric circles with the centre at the origin is :
xdx + ydy = Q.
P.T.O.



(6 ) 1323

. (b) - Sketch the following set and expiain why or why not it is a convex sets:

S= {(x,y):yéﬂ.

() Check the stabi lity of the equilibrium states of the following differential equation :

Dy ()

ﬁqfaf@aﬁawaa}m'am;

(i) .@@@xdx+ydy=0%—ﬁ%’qt$3$madaﬁﬁaqam
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Answer any two of the following : : . ‘ 2x5

() Find the domain of the following function :
fix, y) = In (% = ).

Hence, sketch the domain in the xy plane.

(i) The length of a box is 8 metres and is increasing at the rate of 3 metres/second.

Its width is 6 metres and 1S mcreasmg at the rate of. 2 metres/second, while its
height is 4 metres and is increasing at the rate of 1 metre/second At what rate

would the volume of the box be changmg ?
Sketch t_he l'cv.el curves for the following functior;S at heights séeciﬁcd by k:
M) fox,y) =24y at the heights k = 0, 4. |
(i) fix,y)=5-x-yatthe heights k = 0, 5.

Determine the definiteness of the following quadratic forms :

0 gq=-x-x

- (if) q=u2—2uv+vzsubjecttou+v=0.

et § @ el @ B W A
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(@)k@ﬂﬂﬂﬁﬁg&f%ﬁﬁﬁﬁﬁfﬁﬁﬁﬁﬁ@ﬁﬁm;
| 0] ﬂx,y)=.x2‘+.yz$3r§k='0,4m |
@) fo,y)=S-x-yFaE k=05 |
(ﬂ)mﬁm@ﬁﬁaﬁwﬁm ('WW)W.:
O g5 -2 |
(i) g = u* - 2uv + v2 subject to u + v = 0,

. Answer any fwo of the following : L 2x6

(@) () Letfix.y)=xy. Find the gradient at (1, 2). Hence find the directional derivative

(31
>3]

in the direction of the unit vector —, — |.
- (i) Find the equation of {hg tangent pkne at a point (1, 1, 5) to the function -
fx,y) = 2% + 2+ 2

Also, find the equation of the normalline to this surface at the given p(l)int
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(b) () The function g is defined by :
gx, y) = fix, y) —aln (x + )
where a is a constant, x +y>0 anld f satisfies the condi?io_n
)y =a
for all fix, y). Find the degree o;' hc_);nogeneily of g(x, y).

(i) Consider the functions :
g0y) = In () and h(y) = »?
where : |
vy = fixy, x;,_) =x;xp > 0.
Are the functions g and 4 homothetic ? Give reasons.

(©) () | find the line;ar approxirlnation of fix, yj = xe” at (1, 0). Use it to approximate
o f1.1, =0.1).
(ify - Check tbe concavity/convexity of the following function :
fix, y) = Ao+ xBy? + » - .3x - 8y for (x, y) # (0, 0).
frefefan § @ B @ 3 IR AR
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Ao y) = 2 + 2 + 27 |
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glx, y) = fix, y)—aln(x+y)

wa@mﬁ% x+y>oamm={fﬁmf‘aﬁaamﬁahq§tz

F@ T
xfy (% y)+ (% y)=a aft fix, ) F |
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- 80) = In () T hG) =
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Y= foxp k) =xxy >0 % 1
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ﬂx,y)-x“+x2y2 y4—3x—8yfor(x y) # (0, 0)
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~ Answer any lhree_of the following : - R ' 3T

At Wthh pomts on the circle x2 + y2 = 1 does the function flx, y) = xy have a maximum

' and a mnmmum ? Also, calculate the maximum and mlmmum values by usmg the Lagrange

method. :

Find the maximum value of fix,y)=3xy—6x=3y+7on the closed triangular region

R bminde_d by the straight lines x = 0,y = 0 and Sx + 3y =15,

Locate all the extreme boints ai_)dldr saddlé points for the followmg functions :

@ f(xx) =100z - 25} = 2%, + 1505, - 35}

(:'0 f (x, xz) = 20x, -xf - x|x2 +2x% - 35x2.

An mdmdual hasa utility function U=(x |.\‘2)2 based on the purchasé of two commodities,
>0,xy> 0. The pncesofgoodsx, andxzareRs 2 per: umtandRs 4 per '

umt resPecnvely whnle his total income is Rs. 400. If he tries to gel the maximum unhty

* within the budget, lhen fmd out the quantmes that he should purchase to maximize his -

utility by using the Lagrange method.
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(@) deft Y@, x = 0, y'= 0 W Sr+ 3y =15 T"W (sfag) = B
g3 R 'Q'{Wf(x,-y)'=3xy—6x—3y+73ﬂ Afahan g F@
(ﬁ)ﬁwﬁf@a'wﬁ?wﬁmammﬁgmaﬁﬁq:
--(}) f(x],x2)=]00x|-—2x12-2x|x.2.+150x2—3x22
@) f{x. %) =205 - 5 - xx, + 2x3 - 35x,.
(q)ﬂaﬁﬁ,x[xo,xz:'q@ﬂ?ﬁﬂWﬁﬂﬁa,@aﬁﬁwmﬁﬁw
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