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Quiz #3 Solution 
Date:  02/12/2013 Name: _____________________ 

 

NOTE: You must show all work to earn credit. 

 

1. (9 points) Given 𝑟  𝑡 =  cos 𝑡 + 𝑡 sin 𝑡 , sin 𝑡 − 𝑡 cos 𝑡 , 𝑡 . Find (a) 𝑟 ′ 𝑡 , (b) 𝑟 ′′ 𝑡 , 

and (c) 𝑟 ′ 𝑡  ∙  𝑟 ′′ 𝑡 . 

 

Solution: 

Given 𝑟  𝑡 =  cos 𝑡 + 𝑡 sin 𝑡 , sin 𝑡 − 𝑡 cos 𝑡 , 𝑡 . 
 

(a) 𝑟 ′ 𝑡 =  − sin 𝑡 + sin 𝑡 + 𝑡 cos 𝑡 , cos 𝑡 − cos 𝑡 + 𝑡 sin 𝑡 , 1 =  𝑡 cos 𝑡 , 𝑡 sin 𝑡 , 1  
 

(b) 𝑟 ′′  𝑡 =  cos 𝑡 − 𝑡 sin 𝑡 , sin 𝑡 + 𝑡 cos 𝑡 , 0  
 

(c) 𝑟 ′ 𝑡 ∙ 𝑟 ′′  𝑡 =  𝑡 cos 𝑡 , 𝑡 sin 𝑡 , 1 ∙  cos 𝑡 − 𝑡 sin 𝑡 , sin 𝑡 + 𝑡 cos 𝑡 , 0  
= 𝑡 cos 𝑡  cos 𝑡 − 𝑡 sin 𝑡 + 𝑡 sin 𝑡  sin 𝑡 + 𝑡 cos 𝑡 + 0 
= 𝑡 cos2 𝑡 − 𝑡2 cos 𝑡 sin 𝑡 + 𝑡 sin2 𝑡 + 𝑡2 sin 𝑡 cos 𝑡 = 𝑡 cos2 𝑡 + sin2 𝑡 = 𝑡 

 

 

 

 

 

 

 

 

 

2. (6 points) Evaluate the definite integral: 

  𝑡𝑖 + 𝑒𝑡𝑗 − 𝑡𝑒𝑡𝑘   𝑑𝑡
2

0

. 

 

Solution: 

  𝑡𝑖 + 𝑒𝑡𝑗 − 𝑡𝑒𝑡𝑘   𝑑𝑡
2

0

=  
𝑡2

2
𝑖 + 𝑒𝑡𝑗 −  𝑡𝑒𝑡 − 𝑒𝑡 𝑘   

0

2

 

=  2𝑖 + 𝑒2𝑗 −  2𝑒2 − 𝑒2 𝑘   −  𝑗 + 𝑘   = 2𝑖 +  𝑒2 − 1 𝑗 +  −𝑒2 − 1 𝑘  . 
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3. (9 points) Find 𝑟  𝑡  for the given conditions: 

𝑟 ′ 𝑡 = 𝑡𝑒−𝑡2
𝑖 − 𝑒−𝑡𝑗 + 𝑘  , and 𝑟  0 =

1

2
𝑖 − 𝑗 + 𝑘  . 

 

Solution: 

𝑟  𝑡 =   𝑡𝑒−𝑡2
𝑖 − 𝑒−𝑡𝑗 + 𝑘   𝑑𝑡 = −

1

2
𝑒−𝑡2

𝑖 + 𝑒−𝑡𝑗 + 𝑡𝑘  + 𝐶 . 

𝑟  0 = −
1

2
𝑖 + 𝑗 + 0𝑘  + 𝐶 =

1

2
𝑖 − 𝑗 + 𝑘  . 

 

Therefore, 𝐶 = 𝑖 − 2𝑗 + 𝑘  . It follows that 

 

𝑟  𝑡 = −
1

2
𝑒−𝑡2

𝑖 + 𝑒−𝑡𝑗 + 𝑡𝑘  + 𝐶 = −
1

2
𝑒−𝑡2

𝑖 + 𝑒−𝑡𝑗 + 𝑡𝑘  + 𝑖 − 2𝑗 + 𝑘  , or 

𝑟  𝑡 =  −
1

2
𝑒−𝑡2

+ 1 𝑖 +  𝑒−𝑡 − 2 𝑗 +  𝑡 + 1 𝑘  . 

 

 

 

 

 

 

 

 

4. (6 points) Evaluate the limit: 

lim
𝑡→0

 𝑒−𝑡𝑖 +
1 − cos 𝑡

𝑡
𝑗 +

sin 3𝑡

𝑡
𝑘    

 

Solution: 

lim
𝑡→0

 𝑒−𝑡𝑖 +
1 − cos 𝑡

𝑡
𝑗 +

sin 3𝑡

𝑡
𝑘   = lim

𝑡→0
𝑒−𝑡𝑖 + lim

𝑡→0

1 − cos 𝑡

𝑡
𝑗 + lim

𝑡→0

sin 3𝑡

𝑡
𝑘   

= 𝑖 + lim
𝑡→0

sin 𝑡

1
𝑗 + lim

𝑡→0

sin 3𝑡

3𝑡
3𝑘  = 𝑖 + 0𝑗 + 3𝑘  = 𝑖 + 3𝑘  . 

 

 

 

 


