
King Fahd University of Petroleum and Minerals

Department of Mathematical Sciences

Dr. A. Lyaghfouri

MATH 301/Term 062/Hw#3(9.7)/

14. Let F(x, y, z) = yz ln(x)i + (2x − 3yz)j + xy2z3k be a vector function.
It is clear that F is defined and differentiable at any point (x, y, z) such that
x > 0. Moreover we have

curlF = ∇× F =

∣∣∣∣∣∣

i j k
∂
∂x

∂
∂y

∂
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yz ln(x) 2x− 3yz xy2z3

∣∣∣∣∣∣
= (2xyz3 − (−3y))i− (y2z3 − y ln(x))j + (2− z ln(x))k

= (2xyz3 + 3y)i + (y ln(x)− y2z3)j + (2− z ln(x))k.

divF = ∇.F =
∂(yz ln(x))

∂x
+

∂(2x− 3yz)

∂y
+

∂(xy2z3)

∂z

=
yz

x
− 3z + 3xy2z2.

24. Let a = αi + βj + γk be a constant vector and r = xi + yj + zk. We
would like to prove the identity

∇.[(r.r)a] = 2(r.a).

Indeed we have

∇.[(r.r)a] = ∇.[α(x2 + y2 + z2)i + β(x2 + y2 + z2)j + γ(x2 + y2 + z2)k]

=
∂(α(x2 + y2 + z2))

∂x
+

∂(α(x2 + y2 + z2))

∂y
+

∂(γ(x2 + y2 + z2))

∂z

= 2xα + 2yβ + 2zγ = 2(r.a).

1



28. Let F = P i + Qj + Rk be a vector function and let f be a real valued
function. We would like to prove the identity

∇× (fF) = f(∇× F) + (∇f)× F.

Indeed we have

∇× (fF) = = ∇× (
fP i + fQj + fRk

)
∣∣∣∣∣∣
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= f(∇× F) + (∇f)× F.
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