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Example 1.1
If A=10ax-4ay + 6a;: and B =2ax + ay, find:
(a) the component of A along ay = -4

(b) the magnitude of 3A - B, (c) a unit vector along A + 2B.
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PRACTICE EXERCISE 1.5

Let E =3a, +4a,,and F =4a,—10a, + 5a,

(a) Find the component of E along F.

(b) Determine a unit vector perpendicular to both E and F.

Answer: (a) (-0.2837, 0.7092, -0.3546), (b) = (0.9398, 0.2734, -0.205).
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Review problem

1.7 LetF = 2a, — 6a, + 10a, and G = a, + G,a, + 5a_. If F and G have the same unit
vector, G, is

(a) 6 (d) 0
(b) =3 (e) 6

A $
1.9 The component of 6a, + 2a, — 3a, along 3a, — 4a, is
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1.10 Given A = —6a, + 3a, + 2a_, the projection of A along a, is
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Problems (o L 73)
Q4:

1.22 E and F are vector fields given by E = 2xa, + a, + yza, and F = xya, — yza.‘,+
xyza,. Determine:

(a) |[E}at(l,2,3)
(b) The componentof E along Fat(1,2,3) (- 24« _ Uoy 4 § A~
(c) A vector perpendicular to both E and F at (0, 1. —3) whose magnitude is unity
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EXAMPLE 2.3 Two uniform vector fields are given by E = :_58,, + 10a, + 3a, and F = a,+
2a, — 6a,. Calculate

(a) |[E X F|
(b) The vector component of E at P(5, /2, 3) parallel to the line x = 2,z = 3
(c) The angle E makes with the surface z = 3 at P
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PRACTICE EXERCISE 2.3

Given the vector field

2

H = pzcosgpa, +e sin?zi-aqb + p’a,

At point (1, 7/3,0), find H = OGJo -+ e-&SiV\JGI ¢ + A2
(a)H'ax l"\ :j{e-zaf —+ az_
(b) H X a4

(c) The vector component of H normal to surface p = 1 a P
(d) The scalar component of H tangential to the plane z = 0

Answer: (a) —0.433,(b) —0.5a, (c)0a, (d)0.5.
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EXAMPLE 3.1 Consider the object shown in Figure 3.7. Calculate

(a) The distance BC

(b) The distance CD

(c) The surface area ABCD

(d) The surface area ABO

(e) The surface area AQED 50
(f) The volume ABDCFO
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PRACTICE EXERCISE 3.5 oe
Calculate the angle between the normals to the surfaces x°y +z =3 and
3 xlgg_z o y2 = —4 at the point of intersection (—1, 2, 1).
——
Answer: 73.4°.
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EXAMPLE 3.6 Determine the divergence of these vector fields:

(@) P =xyza, + xza,
(b) Q=psinga, + pzzao + zcosoa.

1
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EXAMPLE 3.7 If G(r) = 10e *(pa, + a.), determine the flux of G out of the entire surface of the cylinder
' p = 1,0 = z = . Confirm the result using the divergence theorem. az
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Probl.3.14(P105). Determine the unit vector normal to S(x,y,2z) = x*+y*— z
at point (1, 3,0).
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Prob. (3.15, p105) The temperature in auditorium is given by T =x*+y? —z. A
mosquito located at (1,1,2) in the auditorium desires to fly in such a direction that it will

get warm as soon as possible. In what direction must it fly?
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EXAMPLE 3.12 Show that the vector field A is conservative if A possesses one of these two properties:

(a) The line integral of the tangential component of A along a path extending from a point
P to a point Q is independent of the path.

(b) The line integral of the tangential component of A around any closed path is zero.
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Find the Laplacian of the scalar fields of Example 3.3; that is,

EXAMPLE 3.11
(a) V= e “sin2xcoshy
(b) U = p’zcos 26
(c) W= 10rsin®8 cos ¢
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