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1. Given the vectors M = —10X + 4y —8Z and N = 8X + 7y — 2Z. Find:

(a) the unit vector pointing from M to N;

(b) M- N;

(¢) the angle between M and N,

(d) M x N; and

(e) an unit vector perpendicular to both M and N.

2. A field is given as
XX +yy
G(x,y)=7T————
Coy) =737 )2

Find:
(a) the unit vector in the direction of G at P(4, —2) and
(b) the angle between G(x, y) and X at P.

3. Show that the two vector fields
3 3 _
A(p, ¢, z) = pZ cosdpp + pz sinpP + p2
1 1

B(p, ¢, z) = pZ cospp + p2 singpp — p2
are everywhere perpendicular to each other.

4. Consider a line at y = L to 2L. It contains electric charge of density p, = p,, (y/L)™?2 for some

constant p, ; in C/m. Find the total charge of this line.

5. In the cylindrical coordinate systems, the six surfaces:p = 3,p =5,¢ = 100° ¢ = 170°2z =

3,and z = 5 define a closed surface. Find:

(a) the enclosed volume;

(b) the total area of the enclosing surface; and

(c) the total length of the twelve edges of the surfaces.
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