Final Examination Mg’

Answer all questions. Each question carries ten points. You should justify your answer and
show all details.

1. Let D be the region bounded by the curves z = 3y%, 2 = 5y?,z +y=1,and z +y = 2 in
the first quadrant. Evaluate the double integral
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where ) is the region bounded by 2?2 + 192 + 22 =1, s +y+2=1, z,y, z > 0. Express it
as (a) an integral in dzdydz and (b) an integral in polar coordinates dpdipdo.

2. Consider the triple integral

3. Let D be the region bounded by the curves y = (z — 1)?2 + 2 and y = 3 and let C be the
boundary of D oriented in the anticlockwise way. Determine the circulation of the field
F = yi + (2% + siny)j around C.

4. Let I be the intersection of the cylinder 2% +y? = 1 and the plane z + 2y + z = 1 oriented
in the anticlockwise direction. Find

j{zdm +zydy — 6dz .
r
5. Evaluate the surface integral
/ (VxF) -ndo,
S

where S is the part of z = 22 +y? pinched between z = 1,4 with normal pointing out and
F = 3zi + bzj — 2yk.

6. Find the work-done by the force

E = ycoszyi+ (xcosmy+ 7 —|—z)j — a —Ez)Zk
on a person who walks from A(1,0,0) to B(0,1,57/2) along the path ¢ — (cost,sint,t).

7. Let Q be the set bounded by z =1,y = 1,y =3 and 2z = 5 — 22 and S its boundary. Find
the outward flux of the vector field

H(z,y,z) = (bz + cosy)i+ (y +sinzz)j + cosyk -
across S.

8. Evaluate the improper integral

You may use the formula
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