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1. Consider the two planes 11 and 7y given by

i x—-3y+6z=4,
Ty :5x+y—z=4

in the three dimensional space.

Write down the normal vectors 1, and 1, for the planes 71; and n, respectively.

(a) Determine whether the planes 71; and n;
(i) are orthogonal or,
(ii) are parallel or,
(iii) intersect.
(b) If 7y and 7, intersect, find the :
(i) angle of intersection and
(i) set of parametric equations for the linetof mtersectlon of the planes.

(¢) The plane 77 and the line g
[
x=1+¢t
. y=-2+2t,
z =4t

intersect at the point P with coordinates (xp, ¥o,20). Find the coordinates of P.

2. (a) Suppose that f(x,y) = tan(xy) is a two variable scalar function. Find a unit vector,
il such that the directional derivative of f in the direction of # at the point (1,7) is

zero, ie. Daf(1,m) =
(b) State, in the usual notation, the Green'’s theorem in the plane.

Show that 2
Yy . _ s
3§x——+1dx+2xydy—-2ln2 30

where C is the closed curve of the region bounded by y = x and y = x%.
Using the above result, verify the Green’s theorem.
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3. State the divergence theorem of Gauss, explaining clearly the symbols and notationsfgybject:
you use. or AW ouest
\N
Let F = x%i+y?j+22k be a vector field and S be the surface of the cuboid (solid g2 P
rectangle) defined by ‘ne fol
0<x<4,05y<bh0<Lz<c \3\50\\16
Verify the divergence theorem of Gauss for this case. |
rint: YO
4. (a) Consider the vector field F = 2xy%i+3x?y? j + (x + z)k and the curve C consisting
of the line segments joining A (2,0,0) to B ((5,1,0) to D (0,0,1) back to A. \b\ golve 4
(i) Calculate the curl of F.
(i) Find a unit normal vector # for the triangular plane region ABD.
(iii) Find the area S of the triangle.
(iv) Apply the Stoke’s theorem and the results in (i), (ii) and (iii) to evatuate the
line integral golNe L
551-" dr o
L4l dax
C oy
# .3 (13

(b) Let F=Fy,e, +Fye, +Fye, be a vector field. Write down, in the usual notation,

N
the expressmns for divF and curl F in orthogonal curvilinear coordinates (1,7, w). 3. €0
Here, ¢,,e, and ¢, have > usual meanings. b [10]

Consider the vector field f
F=rginOe, +rcospey+rsingey

given in terms of spherical polar coordinates (7,6, ).

(i) Find divF. [15]
(ii) Show also that

curlF = sin¢ cot(68/2) e, —2sin¢ e, +(2cosp —cosb) g,
[15]
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