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PART - A {3 x10 = 30)
Compulsory Questions: {The symbols have their usual meanings.)
1.
- {a) Find the nth derivative of y = xlog%.
R ¥ = o

Pa S (b)Y Ifu=F(x,y) and = rcoszﬂ, y= TSizn 8, prove that
U z 1’3 2 U
G +G) =G +=G)

. () If u +v° =x+yand u? +v? =x° +y°, show that

auyy 1 yE-a?
a(xy)  2uv(u—v)

(d) Find the radius of curvature at any point on the curve
x=a{f +sind), y=a{l—cosa)

(e) Express the integral fol x™(1 — x™Pdx in terms of Gamma function.

(f) Evaluate the integral f,” [* e®***)dxdy by changing to polar
coordinates.

(g) Find the unit normal vector to the surface xy?z = 3x + zZ at the point
(-1,-1,2).
{h) Using Cayley Hamilton theorem find the A~* of matrix 4 = B g]

{i) Show that shortest distance between two points in a plane is a
straight line.

(i) Graphically find the maximum value of Z = x; + x, subject to the
constraints x; + 2x, 2 2, x4 €3, %, <4, x4, x2 20,

PART - B (14 x5 = 70)
Answer any FIVE of the following questions
.2(a) If y = (sin ' x)?, prove that
() A =x)y; —xy, =2
(i} (L~ xH)ype2 — @n+ Dxypys — 0%y, = 0. [3+4]

1

-



(b) Find the asymptotes of the curve

4x3 4 2x% —3xy? —y3 = 1—xy —y? = 0. [7]
1/2 41724 1/2
3(a) If u = cosec™* (%i’m) , prove that
2 9%u 3%y 2 9% _ tanu (13 | tanu
X ax? + ny 6x3y+y ayz 1z (12 + 12 ) [7]

(b) Find the maximum and minimum distance of the point (3,4,12) from

the sphere x +y* + 22 = 1. [7]
4(a) Evaluate the double integral [[ e****¥dxdy over the triangle bounded
by x=0,y=0andx+y=1. [7]
(b) Evaluate triple integral folf;z fol_xxdz dx dy. (71

5(a) Find the directional derivative of § = x?y*z* at the point (1,1,-1) in
the direction of the tangent to the curve
=e!, y=sin2t+1, z=1—-costatt=0, [71

(b) Show that the vector field F = (x? + xy?)i + (y* + x%y)] is irrotational.
Find a scalar potential function ¢ such that F = vg. [71

6(a) Discuss the consistency of the following system of equations and
solve it if consistent.
2x—y+3z=4,
x-+y—3z=-1,
Sx—-y+3z=7. [7]

3 -1 1
(b) Find the Eigen values and Eigen vectors of the matrix [—1 5 —1}.
1 -1 3

7(a) Let F(z) = u(x,y) + iv(x,y) be an analytic function of z, If u = x3 —
3xy? + 3x% — 3y” then find the v and express f(z) in terms of z.  [7]

dz, where C is the circle |z} = 3. [7]

(b) Evaluate the integral §, ——(2_1‘;;:_2)2

8(a) Using simplex method solve the following LPP
Maximize Z = 5xq -+ 3x;
subject to x; +x, < 2, 5x; 4+ 2x, < 10, 3x; + 8x, €12, x4, x, 2 0. [7]

8(b) Find the curve on which functional foz(x +v)y'dx with y(0) =0 and
y(2) = 1 can be extremized. [7]
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