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Problem 1.22

(a) If A and B are two vector functions, what does the expression (A - V)B mean? (That is,
what are its z, y, and z components, in terms of the Cartesian components of A, B, and V?)

(b) Compute (f - V)T, where f is the unit vector defined in Eq. 1.21.

(c) For the functions in Prob. 1.15, evaluate (v + V)vp.

Solution

Part (a)

Evaluate (A - V)B explicitly.
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Part (b)
The radial unit vector from the origin is defined as
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Use the formula from part (a) to evaluate (- V)f.

(F-V)F =%
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Part (c)
The three vector functions in Prob. 1.15 are

(a) v = 2?% + 322%y — 2222

(b) vy = zyX + 2yzy + 3z2Z

(c) Ve =9?% + (2zy + 22)¥ + 2y22.
Use the formula from part (a) to evaluate (vq + V)vp.

(Vo V)vp =% [:U28ax(xy) + 31’22883/(:3,1;) - 2xz§z($y)}
+y [:L’Qij(Qyz) + 3:622%(2];2) — 23:2882(2yz)]
+2 [mz (927 (3zx) + 3x22§y(3zx) — 2xzaz(3,zx)]

=X [:UQ(y) + 3x2%(x) — 232(0)]
+§ [2%(0) + 322%(22) — 222(2y)]
+ 2 [2%(32) + 322%(0) — 222(37)]

= (2%y + 32%22)% + (622> — dayz)y — 3222
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