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Instructions:

1. All questions are compulsory.

SECTION A (5Q x 4M = 20Marks)
S. No. Marks COs
Ql If u is a homogenous function of degree n in x and y , then show that
x——+2xy oy +y 7 n(n — Du.
Q2 State and prove the relation between Beta and Gamma functions. 4 CO2
Q3 Evaluate [ 0” ) 0a(1—cose)r25in9 drd6 4 Cco2
Q4 Show that A = (6xy + z3)i + (3x2 — 2)j + (3x22 — y)k is irrotational. . CO3
Q5 Evaluate the following triple integral
1 rz (x+z 4 CO2
Jo Iy L (e +y +2) dxdydz.
SECTION B (4Q x 10M = 40Marks)
S. No. Marks COs
Ql Using Lagrange’s method of undetermined multipliers, find the maximum and
minimum distances of the point (3, 4, 12) from the sphere x* + y? + z2? = 1. 10 Co1
Q2 Prove the following identities:
(a). div(curl V) =V. (V X V) =0 10 CO3
(b). curl(curl l7) = grad (div l7) — V2V




2 2 2
Q3 If —+ 22—+ —= 1, prove that
2+u 4+u 6+u
w2 o2 o2 ou ou du 10 col
G +G) +G) =205+ +o3)
Q4 By changing to cylindrical coordinates, find the volume of the portion of the
sphere x2 + y% + z? = a? lying inside the cylinder x2 + y? = ay.
OR
10 CO2
State and prove Liouville’s extension of Dirichlet’s theorem. Hence, evaluate
[f] log(x + y + z) dxdydz , the integral extending over all positive and zero
values of x,y, z subjecttox + y + z < 1.
SECTION C (2Q x 20M = 40Marks)
8. No. Marks COs
Ql ' L (\EB NP \23
Find the volume bounded by the solid (E) + (;) + (Z) =1. 20 cOo2
Q2 Verify Gauss’s divergence theorem for F = 2x2y{ — y2f + 4xz2k over the
region bounded by the cylinder y2 + z? = 9 and the plane x = 2 in the first
octant.
OR 20 C03

Verify Stokes’ theorem for F= (y — 2)i + yzj — xzk where S is the region
bounded by the planes x = 0,x =1,y =0,y = 1,z = 0 and z = 1 above the
xy — plane.




