
1. Find the domain of the vector function

2–5 |||| Find the limit.

2.

3.

4.

5.

■■   ■■   ■■   ■■   ■■   ■■   ■■   ■■   ■■   ■■   ■■   ■■

lim 
t l�

 �e�t i �
t � 1

t � 1
 j � tan�1t k�

lim 
t l1

 �st � 3 i �
t � 1

t 2 � 1
 j �

tan t

t
 k�

lim 
t l 0

 �1 � cos t

t
, t 3 , e�1�t 2�

lim
t l 0

 � t, cos t, 2�

r�t� � ln t i �
t

t � 1
 j � e�t k

6–8 |||| Sketch the curve with the given vector equation. Indicate
with an arrow the direction in which increases.

6.

7.

8.

; 9–10 |||| Use a computer to graph the curve with the given vector
equation. Make sure you choose a parameter domain and view-
points that reveal the true nature of the curve.

9.

10.
■■   ■■   ■■   ■■   ■■   ■■   ■■   ■■   ■■   ■■   ■■   ■■

r�t� � �st, t, t 2 � 2�
r�t� � � t 2, t 3 � t, t�

■■   ■■   ■■   ■■   ■■   ■■   ■■   ■■   ■■   ■■   ■■   ■■

r�t� � �sin t, t, cos t �

r�t� � � t, �t, 2t�

r�t� � � t 2, t, 2�

t
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Answers

C l i ck  h e r e  f o r  s o l u t i o ns .SC l i c k  h e r e  f o r  ex er c i se s .E

1. (0, 1) ∪ (1,∞)

2. 〈0, 1, 2〉
3. 〈0, 0, 0〉
4.

〈
2, 1

2
, tan 1

〉
5.

〈
0, 1, π

2

〉
6.

7.

8.

9.

10.
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Solutions

C l i ck  h e r e  f o r  a n s we r s .AC l i c k  h e r e  f o r  ex er c i se s .E

1. The component functions ln t,
t

t− 1
, and e−t are all defined

when t > 0 and t �= 1, so the domain of r (t) is

(0, 1) ∪ (1,∞).

2. lim
t→0

〈t, cos t, 2〉 =
〈
lim
t→0

t, lim
t→0

cos t, lim
t→0

2
〉
= 〈0, 1, 2〉

3. lim
t→0

〈
1− cos t

t
, t

3
, e

−1/t2
〉

=

〈
lim
t→0

1− cos t

t
, lim
t→0

t
3
, lim
t→0

e
−1/t2

〉
= 〈0, 0, 0〉

4. lim
t→1

√
t+ 3 = 2, lim

t→1

t− 1

t2 − 1
= lim

t→1

1

t+ 1
=

1

2
,

lim
t→1

(
tan t

t

)
= tan 1.

Thus the given limit equals
〈
2, 1

2
, tan 1

〉
.

5. lim
t→∞

e
−t = 0, lim

t→∞

t− 1

t+ 1
= 1, lim

t→∞

tan−1
t = π

2
, so the

given limit equals
〈
0, 1, π

2

〉
.

6. The parametric equations are x = t
2
, y = t, z = 2 and the

curve is thus given by x = y
2
, z = 2, which is a parabola in

the plane z = 2 with vertex (0, 0, 2) and axis z = 2, y = 0.

7. The corresponding parametric equations are x = t, y = −t,

z = 2t, which are parametric equations of a line through the

origin and with direction vector 〈1,−1, 2〉.

8. The parametric equations give

x
2 + z

2 = sin2
t+cos2 t = 1, y = t, so the curve lies on the

cylinder x2 + z
2 = 1. Since y = t, the curve is a helix.

9. r (t) =
〈
t
2
, t

3 − t, t
〉

10. r (t) =
〈√

t, t, t
2 − 2

〉
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