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Exercise 1 (Ex 1.1 page 7).
Let

F(z,y,2) = (y*sin(zz), e¥ cos(z® + 2), In(2 + cos(zy))) = (Fi1, F, F3).
Compute:
1. grad F1, grad Fs, grad Fs
2. divF
3. rot F.

Exercise 2 (Ex 1.2 page 7).
Which of the following expressions are correct in the case that f : R? — R is of
class C1(R3) and F : R? — R3 is of class C*(R?;R?)?

a) grad f b) fegradf ¢) F-gradf d) divf

e) div(fF) f) rot(fF) g) rotf h) frot F
1) rotdiv F.

Exercise 3 (Ex 1.3 page 5).
Let # = (1,...,2n), @ = (a1,...,ay), and 7 such that r = />0 (z; — a;)?.
Let f be a scalar field defined by f(x) = 1/r. Compute Af.

Exercise 4 (Ex 1.6 and 1.7 page 8).
Let Q C R? be an open domain. Verify that:

1. If f € CY(Q) and g € C2(Q), then:
div(fgradg) = fAg + grad f - grad g
2. If f,g € C'(Q), then:
grad(fg) = fgradg + ggrad f
3. If f e CH(Q) and F € C1(Q,R?) then:

div(fF)= fdivF + F - grad f



4. If F € C%(Q,R3), then:
rotrot FF = —AF + grad div F,

where AF = (AFy, AF,, AF3) for a given vector field F' = (Fy, Fy, F3).
5. If f € CY(Q) and F € C(Q,R?), then:

rot(fF) =grad f x F + frot F

Exercise 5 (Ex 1.4 page 7).
Let f € C?(2), where:

Q={(z,y) eR*: z,y>0}.
1. In the case where we have:

g(r,0) := f(rcosf,rsinf) = f(z,y),

show that:
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2. Compute Af when:

2
flzyy) = Va2 +y?2+ (arctan g) .
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