
Calculus III Section 5-4: Line Integrals of Vector Fields

Question 1

Let
F(x, y) = ⟨y, x2⟩, r(t) = ⟨t, t2⟩, 0 ≤ t ≤ 1.

Evaluate the line integral
∫
C

F · dr.

Tasks

1. Evaluate F along the curve and compute r′(t).

2. Form the dot product and evaluate the integral.

3. State how the sign of the integrand agrees with the geometry.
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Calculus III Section 5-4: Line Integrals of Vector Fields

Question 1 – Solution

Strategy. Use
∫
C
F · dr =

∫ b

a
F(r(t)) · r′(t) dt.

Step 1: Restrict the field to the curve Since x = t and y = t2,

F(r(t)) = ⟨t2, t2⟩, r′(t) = ⟨1, 2t⟩.

x

y

F = ⟨y, x2⟩

Step 2: Form the scalar integrand

F(r(t)) · r′(t) = t2 + 2t3.

Therefore ∫
C

F · dr =

∫ 1

0

(t2 + 2t3) dt =

[
t3

3
+

t4

2

]1
0

=
5

6
.

Verification For 0 ≤ t ≤ 1, both components of the field and both components of the velocity are
nonnegative. Their dot product must be nonnegative, consistent with the positive answer.

© 2026 Stem-Master.com, All rights reserved.


