
Spring Break Homework 
1. Divide 20 into two parts (not necessarily integers) such that the product of one part with the square of 

the other shall be a maximum. 

2. An open rectangular box is to be made from a piece of cardboard 8 in. wide and 15 in. long by cutting a 

square from each corner and bending up the sides. Find the dimensions of the box of largest volume. 

3. An oil can is to be made in the form of a right circular cylinder to contain 16π in3. What dimensions of 

the can require the least amount of material? 

4. Find the area of the largest rectangle with lower base on the x-axis and upper vertices on the curve 

𝑦 = 12 − 𝑥2. 

5. Find the height and radius of the right cylinder of maximum volume which can be inscribed in a sphere 

of radius √3 ft. 

6. A light is on the ground 40ft from a building. A man 6ft tall walks from the light towards the building at 

5ft/sec. How rapidly is his shadow on the building growing shorter when he is 10ft from the building? 

7. Sand is issuing from a spout at the rate of 3 ft3/min and falling on a conical pile whose diameter at the 

base is always 3 times the altitude. At what rate is the altitude increasing when the altitude is 4ft? 

8. A baseball diamond is 90ft on a side. A man runs from first base to second base at 25ft/sec. At what 

rate is his distance from third base decreasing when he is 30ft from first base? At what rate is his 

distance from home plate increasing? 

9. A point moves along the upper half of the curve 𝑦2 = 2𝑥 + 1 in such a way that 
𝑑𝑥

𝑑𝑡
= 𝑥3 Find 

𝑑𝑦

𝑑𝑡
 when 

x = 4. 

10. A cylindrical can is being heating with its height increasing at the rate of 0.01cm/min and its radius at 

the rate of 0.005cm/min. At what rate is the volume increasing when the can has diameter 15cm and 

height 20cm? 

For the following functions, find all local extrema, inflection points, vertical and horizontal asymptotes. 

Sketch the graph of f. Find the domain and range of f. 

11. 𝑓(𝑥) = 𝑥3 − 9𝑥2 + 15𝑥 𝑓′(𝑥) = 3(𝑥 − 1)(𝑥 − 5) 𝑓′′(𝑥) = 6(𝑥 − 3) 

12. 𝑓(𝑥) = (𝑥2 − 1)3 𝑓′(𝑥) = 6𝑥(𝑥 − 1)2(𝑥 + 1)2  𝑓′′(𝑥) = 30(𝑥2 − 1) (𝑥2 −
1

5
) 

13. 𝑓(𝑥) =
3

3+𝑥2
  𝑓′(𝑥) =

−6𝑥

(3+𝑥2)2
   𝑓′′(𝑥) =

18(𝑥+1)(𝑥−1)

(3+𝑥2)3
 

14. 𝑓(𝑥) =
𝑥2

𝑥+1
  𝑓′(𝑥) =

𝑥2+2𝑥

(𝑥+1)2
    𝑓′′(𝑥) =

2

(𝑥+1)3
 

15. 𝑓(𝑥) =
𝑥2

𝑥2+3
  𝑓′(𝑥) =    𝑓′′(𝑥) = 


