Quadratic Modeling
1) The length of a rectangle is 8 feet more than its width.  If the area of the rectangle is 84 square feet, what are the dimensions of the rectangle?

2) The perimeter of a rectangle is 23.2 inches.  The area of the rectangle is 29.23 square inches.  What are the dimensions of the rectangle?  

3)  A rectangular garden measures 80 feet by 60 feet.  A large path of uniform width is to be added along both shorter sides and one longer side of the garden.  The landscape designer doing the work wants to double the garden’s area with the addition of this path.  How wide should the path be?

4) A farmer has 300 feet of fencing and wants to enclose a rectangular corral that borders his barn on one side and then divide it into two plots with a fence parallel to the sides (see figure).  Assuming that the farmer will not fence the side along the barn, what are the lengths of the parts of the fence if the total area enclosed is 4800 square feet?
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5)  The outside dimensions of a picture frame are 40 inches by 32 inches.  The area of the picture within the frame is 1008 square inches.  Find the width of the frame.

6) A box is to be made from a rectangular piece of corrugated cardboard where the length is 5 more inches than the width by cutting a square piece 2 inches on side from each corner.  The volume of the box is to be 168 cubic inches.  Find the dimensions of the rectangular piece of cardboard.
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7) A person’s normal systolic blood pressure, measured in millimeters of mercury (mm Hg) depends on his or her age.  The function  
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 models a man’s normal systolic pressure 
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, at age 
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.  Find the age, to the nearest year, of a man whose normal systolic blood pressure is 125 mm Hg.
8) A window designer wishes to design a window so that the diagonal is 20 feet.  In addition, the length of the window needs to be 4 feet more than the height.  What are the dimensions of the window?

9)  The price that a pair of sunglasses sells for is given by the formula 
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, where 
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is the price (in dollars) that a pair of sunglasses sells for and 
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is the number of pairs of sunglasses sold.  The revenue (
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) that the company earns is given by the formula 
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a) Write this revenue as a function of 
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. (Hint: use substitution)


b) How much money will the company take in if they sell 17 pairs of sunglasses?


c) How many pairs of sunglasses will the company need to sell in order for the 

    revenue to be $10,000.00?

10) The height 
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 of a toy rocket after 
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 seconds when fired straight up with an initial speed of 150 feet per second from an initial height of 2 feet can be modeled by the function 
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a) When will the height of the rocket be 200 feet?  Round answer to nearest tenth 

    of a second.

b) When will the height of the rocket be 300 feet?  Round answer to nearest tenth 

    of a second.

c) Will the rocket ever reach a height of 500 feet?  How do you know?

11) The doorway into a room is 4 feet wide and 8 feet high.  What is the length of the longest rectangular panel that can be taken through this door diagonally?

12) A supporting wire is to be attached to the top of a 50 foot antenna.  If the wire must be anchored 50 feet from the base of the antenna, what length of wire is required?

13) The function 
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 models the distance that a shot put travels when thrown at an angle of 35 degrees.  
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 is the horizontal distance the shot put has traveled and 
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is the height (in feet) above the ground.  What is the maximum distance the shot put can travel?

14) A pool has an inlet pipe to fill it and an outlet pipe to empty it.  It takes 2 hours longer to empty the pool than it does to fill it.  The inlet pipe is turned on to fill the pool, but the outlet pipe is accidentally left open.  Despite this, the pool fills in 8 hours.  How long does it take the outlet pipe to empty the pool?

15) The longer leg of a right triangle exceeds the shorter leg by 1 inch, and the hypotenuse exceeds the longer leg by 7 inches.  Find the lengths of the legs.  Round your answer to the nearest tenth of an inch.

16) A pool is situated in the center of a fenced in area.  There is a strip of grass of even width surrounding the pool.  The dimensions of the fenced in area are 72.4 feet by 152.4 feet.  If the pool has an area of 3300 square feet, how wide is the strip of grass surrounding the pool?

Answers 1) 6 feet by 14 feet  
 2) 3.7 inches by 7.9 inches  
 3) 20 feet

4) 20 ft (the three parallel sides) by 240 ft, or 80 ft (the three parallel sides) by 60 ft

5) 2 inches  
6) 11 inches by 16 inches   
7) 31 years

8) 12 feet by 16 feet

9)
[image: image18.wmf]2

()0.170

Rxxx

=-+

, $1161.10, either 200 pairs or 500 pairs   
10) a) 1.6 seconds and 7.8 seconds  b) 2.9 seconds and 6.5 seconds   c) no

11) 8.9 feet

12) 70.7 feet

13) 77.835 feet

14) 5.1 hours

15) 17.6 inches and 18.6 inches

16) 21.2 feet

barn
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