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III – Vector Valued Functions 
 

1. Sketch the curve with the given vector equation.  Indicate with an arrow the direction in 

qhich t increases. 

a)  ( ) ( )2 ,r t t t=
�

  b) ( ) ( )2 ,3,r t t t= −
�

 

c) ( ) ( ), sin ,cosr t t t t=
�

 d)  ( ) ( )cos 2 , 2,sin 2r t t t=
�

 

 

2. Find the limit. 

a)   ( )3 2 1 1
1

4
lim 1, ,t

t
t

t e +
−→

−    b)   ( )4 21 1
1

0
lim , ,

t te
t t t

t

+ −−
+→

 

c)  ( )2

2

ln 1
2 1 5 61

lim sin , ,t t
t t t tt

π −
− + −→

 

 

3. Find ( )r t′
�

. 

a)  ( ) ( )23 ,3 ,sin 3r t t t t= −
�

 b)  ( )
2

tan

2
, ln sin ,

4

tt
r t t e

t

 
=  + 

�

 

c)  ( ) ( )2 33 sectr t e t t t= + − +i j κ
�

 

 

4. Find the unit tangent vector at the point with the given value of the parameter t. 

a)  ( ) ( )2 43 , 2 1,
t

r t t t= − +
�

 at 2t =  

b)  ( ) ( )cos 2 ,sin 3 , tanr t t t t=
�

 at 
4

t π=  

c)  ( ) ( ) ( )( )2 3ln 9 4 , 3,cosr t t t tπ= + +
�

 at 1t = −  

 

5. Find the parametric equations for the tangent line to the curve with the given value of the 

parameter t. 

a)  ( ) ( )5 33 1,4 , 2 2r t t t t= − +
�

    at 1t =  

b)  ( ) ( )cos , sin ,t t tr t e t e t e− − −=
�

 at 0t =  

c)  ( ) ( ) 2

2

5
ln 1 , , 4

1

t
r t t t

t

 = − − + 

�

      at 2t =  
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6. Let ( ) ( )sin , ,cosr t t t t= .  Find 

a)  ( ) ( )( )
0

lim
t

r t r t
→

′−
� �

  

b)  ( ) ( )( )
0

lim
t

r t r t
→

′� �

i  

c)  ( ) ( )( )
0

lim
t

r t r t
→

′×
� �

 

 

7. Let ( ) ( )2 3, ,r t t t t=
�

.  Find ( ) ( ) ( )( )
1

lim
t
r t r t r t

→
′ ′′×

� � �

i . 

 

8. Evaluate the indefinite integral. 

a)  ( )2

3 2

1
, cos 2 ,

t
t t dt

+∫  b)  ( ), , lntt te t dt∫  

 

9. Evaluate the definite integral. 

a)  ( )3

0
cos3 , sin 3 ,t t t dt

π

−∫  b)  ( )( )2 32
11

, , 2 3t

t
e t dt+ −∫  

 

10. Using the formulas for differentiation, prove the following formula. 

( ) ( ) ( ) ( )d du dv dw
dt dt dt dt
u v w v w u w u v× = × + × + ×  

� � �� � � � � � � � �

i i i i  
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ANSWERS 
 

1.  a) 

 

b) 

 
     c) 

 

d) 

 

2.  a)  ( )9 1
3

63, ,e   b)  ( )1
4

1, ,1   c)  ( )2
7

1,1,  

3.  a) ( ) ( )1,6 ,3cos3r t t t′ = −
�

  b)  ( )
( )22

tan 28

4
, cot , sectt

t
r t t e t

+

 
′ =  

 

�

 

     c)  ( ) ( )2 2 1
2

2 ,9 , sec tantr t e t t t′ =
�

 

4.  a) ( )12 149 2 149 149

149 149 149
, ,− −  b) ( )2 2 2 23

5 5 5
, ,− −  c) ( )8 89 5 89

89 89
, ,0−  

5.  a)  

2 15

4 12

4 2

x t

y t

z t

= +


= +
 = +

 b)  

1

1

x t

y t

z t

= −


=
 = −

 c) 3
5

2

4

x t

y t

z t

=


= −
 = −

 

6.  a) ( ) ( )
0

lim sin cos , 1,sin cos 1, 1,1
t

t t t t t
→

− − + = − −              b)  
0

lim 0
t
t

→
=         

     c)  ( ) ( )
0

lim cos sin ,1,sin cos 1,1,0
t

t t t t t t
→

− − − = −  

7.   3

1
lim 2 2
t

t
→

=  

8.  a)  ( )41 1
4 2

, sin 2 ,2arctant t t  b)  ( )3
22

3
, , lnt tt te e t t t− −  

9.  a)  ( )2
2

3 18
0, , π−  b)  ( )2 , 2 ln 3 2ln 2,0e e− −  

10.  ( ) [ ] ( ) [ ]
( ) ( ) ( )( )
( ) ( ) ( )

d d d
dt dt dt

du dv dw
dt dt dt

du dv dw
dt dt dt

u v w u v w u v w

v w u w u v

v w u w u v

× = × + ×  

= × + × + ×

= × + × + ×

� � �

� � �

� � � � � � � � �

i i i

� � � � � �

i i i

� � � � � �

i i i

 


