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where D is the triangular region with vertices (0,0), (2,0) and (0, 6).

(1) Evaluate the double integral

(2) Find the volume of the region between the two paraboloids:
(S1): z=10—22 -y
(S2): z=2(z2+y*-1).
(3) Find the work done by the force field
F = (y®cosz + 2°)i 4+ (2ysinz — 4)j + (3z2° + 2)k

in moving a particle along the curve

z=sin"1¢
{C1}:S y=1-2t (0<t<1),
z=3t—1 o

from point (0,1, —1) to the point (3, —1,2) and then returning along the straight line Cs from
(%, —1,2) to (0,1,-1).

(4) Compute the flux of the vector field F = zi + yj + zk upward through the part of the surface

2z =5 — 12 — y? lying above the plane z = 1.

(5) Let (D) be the region 22 +y2 + 22 < 4a?, x2 +y? > a®. The surface (S) consists of s cylindrical
part (S1) and a spherical part (S3). Evaluate the flux of

F=(z+yz)i+(y—z2)j+ (z —e’siny)k

out of (D) through

(a) the whole surface (),
(b) the surface (S1),

(c) the surface (S2).
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(6) Evaluate

// curl F - NdS
(8)

where (5) is the surface 22 + 32 + 2(z — 1)2 = 6,z > 0, N is the unit outward (away from the
origin) normal on (S) and

F = (zz — y® cos 2)i + z°e%j + a:yze’”2+y2+zzk.

(7) Solve the following heat conduction equation by the method of separation of variables:
o 32 .
8_1;:6—;;’ O0<z<mt>0)

u(0,t) = u(m,t) =0,
u(z,0) = f(z), (0<z<m)
assuming that

(a) f(z)=2sin3z — sin5z;

z 0Lz
T—z <z

(8) Use Fourier series to solve the following wave equation:
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0%u O%u
4 =0 0 1.¢
% 5 , ( <z <1,t>0)

uz(0,8) = uy(1,8) =0, (¢t>0)

u(z,0) = cos® x, uy(x,0) = sin? 7z cos 7.



