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7. [4 Pts] Two boats leave port at the same time.  One boat goes north at 52 miles/hr, and the 
second goes east at 44 miles/hr.  How fast is the distance between the two boats changing when 
the first boat is 40 miles north from port, and the second is 30 miles east from port?   

 

 
8. [6 Pts] You are given a 10” x 10” piece of cardboard.  You are then told to cut identical squares 

in each corner and fold the resulting flaps to form an open box.  Find the dimensions of the box 
that gives a maximum volume. 

 

9. Consider the function: 

𝑓(𝑥) = 𝑥ଶ +
2
𝑥

 

 
a) [2 Pt] Find the horizontal and vertical asymptotes, if any.   

 
b)  [5 Pts] Determine the intervals where 𝑓(𝑥) is increasing, where it is decreasing, and identify 

any relative extrema. 
 

c) [5 Pts] Determine the intervals where 𝑓(𝑥) is concave up, where it is concave down, and 
identify any inflection points. 

 
d) [2 Pts] Sketch the function using the above information and extra points as needed.  Scale 

each axis accordingly so that you use up as much space as possible. 
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10. [6 Pts] Consider the function  

𝑓(𝑥) =
4

√𝑥
 

 
a) Find a value 𝑐 ∈ [1,4] that satisfies the Mean Value Theorem for differentiation. 

 
b) Find a value 𝑐 ∈ [1,4] that satisfies the Mean Value Theorem for integration. 

 
 

11. [3 Pts]
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12.   −68 

13. −23 cot 𝑥 + ଷ
√ଶ

sec 𝑥 + 𝐶 

14.  23.25 

15.  ~4.327 𝑚𝑜𝑙𝑒𝑠/𝐿 

16.   𝑠(𝑡) = 3𝑒௧ + 2 cos 𝑡 − 5 

17.  𝐹ᇱ(𝑥) = arcsin((3𝑥 + 5)ଶ) ∙ 2(3𝑥 + 5)(3) 

18.  𝐴 ~ 6.798 𝑢𝑛𝑖𝑡𝑠ଶ 

 


