
June 15, 2023 §3.1: Vector-Valued Functions and Space Curves

A vector-valued function is a function of the form

r(t) = f(t)i+ g(t)j or r(t) = f(t)i+ g(t)j+ h(t)k

where the component functions f, g, and h, are real-valued functions of the parame-
ter t. Vector-valued functions are also written in the form

r(t) = ⟨f(t), g(t)⟩ or r(t) = ⟨f(t), g(t), h(t)⟩.
The limit of a vector-valued function is equal to the limit of its component func-

tions, provided they exist.
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Example (Similar to Exercise 6). Given the vector-valued function
r(t) =



t2 − 4, 4t+ 3

�
, find the following values:

(a) limt→3 r(t)

Answer. ⟨5, 15⟩

(b) r(3)

Answer. ⟨5, 15⟩

(c) Is r(t) continuous at x = 3?

Answer. Yes

(d) r(t+ 1)− r(t)
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Example (Similar to Exercise 12). Find the limit of the vector-valued function at
the indicated value of t:
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Example (Similar to Exercise 16). Find the domain of the vector-valued function:

r(t) =

�
csc(t),
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, ln(t− 2)
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Answer. t > 3 and t ̸= nπ, where n ∈ Z

Example (Similar to Exercise 23). Eliminate the parameter t, write the equation
in Cartesian coordinates, then sketch the graph of the vector-valued function:

r(t) = 2ti+ t2j

Solution.
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2
= t

y = t2 =
x2

4

Plot:

-6 4 6

6

8

2


