Modeling Exercises
1)
Since the time of the Greeks it bas been observed that people find rectangles to be most aesthetically pleasing when the width is 
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1.618 times the height. Suppose the height of a rectangle is x. Express the area of the most aesthetically pleasing rectangle as a function of x. 
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2)
Dolly’s Daycare plans to section off part of the main room as a play space by enclosing a corner of the room. Dolly has 30 ft of rope. The sides against the wan require no rope. Let x be the length of one side of the play area. See the figure below. Write the area of the play space as a function of x. 

3)
Two poles are located 20 feet apart. Wires are to be strung from the top of each pole to a common anchor point on the ground between the poles. Suppose the pole on the left is 7 feet high and the pole on the right is 10 feet tall. Let x be the distance along the ground from the left pole to the anchor point. Express the total length of wire as a function of x. 
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4) 
An oil well is located in the ocean (point W), 5 miles from the shore (point A). The oil is to be piped from the well to the refinery at point B, which is 8 miles from A. The cost of laying pipe is $100,000 per mile under water and $75,000 per mile over land. Express the total cost as a function of x .
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5)    
A) A farmer wants to make 3 equally sized   pens for his pigs. See figure below. Suppose he has 1000 feet of fence. Express the total area of the pens as a function of x (the width of the pens). 
B) Suppose the same farmer has L feel of fence. Express the total area of the pens as a function of x. (Your function will involve the constant L) 
C) Suppose the same farmer has L feet of fence and he wants to make n pens. Express the total area of the pens as a function of x. (Your function will involve the constants L and n) 
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6)
The girth of a box is defined to be the distance around the outside of the box. In order for Eddie’s Express to send a box, its length plus girth must not exceed 110 inches. Express the volume of the box as a function of x.
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7)
Suppose we have a propane gas tank in the shape of a cylinder with a hemi-sphere on each end. We want to use-the smallest amount of materials to make the tank. If the volume must be 5000 cubic meters of propane gas. Express the surface area of the tank as a function of the radius r. 

8)
Suppose that value of a piece of manufacturing equipment is a linear function of the age of the equipment. Also suppose the value is 10000 dollars when the equipment is new and is l000 dollars it is 10 years old. Express the value, V, as a linear function of the age, x.  
9)
A circular cylinder is to be made so that the sum of its radius and its height is 10 inches. Express the volume of the cylinder as a function of the radius. 

10)
A circular cylinder is to be made so that the sum of its radius and its height is 10 inches. Express the surface area of the cylinder (including the top and bottom) as a function of the radius. 
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11)
A rectangle is inscribed in a circle with diameter 5. The rectangle is centered at the center of the circle and the base is x. Express the area of the rectangle as a function of x. 
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12) Consider a line segment in the first quadrant between the points (0.4) and (7.0). Make a rectangle which has one corner at the origin and the opposite corner on the line. Express the area of the rectangle as a function of the base of the rectangle. 
[image: image9.png]



13)
A rectangle is inscribed under the curve y = 4- x2. (One such rectangle is shown on the right.) Express the area of the rectangle as a function of its base.
14)
A triangle is formed in the first quadrant by the x axis, y-axis and a line through the point (1, 1). Express the area of the triangle as a function of the slope of the line. 

15)
Suppose a rectangular storage space is to be made next to an existing wall of a warehouse. The storage space is to enclose an area of 250 square feet. Express the amount of fence needed as a function of the width of the rectangle. 
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16) Suppose that you are to make a wire frame box by taking a piece of wire that is 4 feet long and cutting it into 8 end pieces and 4 side pieces. Also suppose that ends are square. Express the volume of the box as a function of the length of the end piece. 
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17 0 A rectangular garden is to be enclosed by putting fence around it. Three sides of the garden can use inexpensive fence that costs $3 per foot while the other side must use fence costing $10 per foot. Suppose there is $500 available for fence. Express the area of the garden as a function of the length of the side which uses the expensive fence. 
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