
Calculus II Section 6-7: Calculus with Vector Functions

Question 2

Let u⃗(t) =
⟨
t, t2, 1

⟩
and v⃗(t) = ⟨et, cos t, t⟩. Compute d

dt (u⃗ · v⃗) and d
dt (u⃗ × v⃗) at t = 0 using product rules,

then verify the dot-product result by expanding first.
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Calculus II Section 6-7: Calculus with Vector Functions

Question 2 – Solution

Strategy Use (u⃗ · v⃗)′ = u⃗′ · v⃗ + u⃗ · v⃗′ and (u⃗× v⃗)′ = u⃗′ × v⃗ + u⃗× v⃗′.

u⃗

v⃗
u⃗× v⃗

product rules

Values at zero u⃗(0) = ⟨0, 0, 1⟩, u⃗′(0) = ⟨1, 0, 0⟩, v⃗(0) = ⟨1, 1, 0⟩, and v⃗′(0) = ⟨1, 0, 1⟩.

Results Thus
(u⃗ · v⃗)′(0) = 1 + 1 = 2 ,

and
(u⃗× v⃗)′(0) = ⟨0, 0, 1⟩+ ⟨0, 1, 0⟩ = ⟨0, 1, 1⟩ .

Expanding u⃗ · v⃗ = tet + t2 cos t+ t and differentiating also gives 2 at zero.
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