Question 1

When an object such as a car is accelerating, distance d it travels varies directly with the square of the time elapsed, t.  One car that accelerates for 4 minutes travels 1440 feet.

a) Write an equation of direct variation relating travel distance to time elapsed.  

d = t2k,


42k = 1440



k = 90

(

d = 90t2
b) Then graph this equation.  What does the constant of variation represent?

c) What is the distance traveled after 8 minutes has elapsed?

d = 90(8)2

d = 5760 feet

Question 2

During a thunderstorm you see the lightning before you hear the thunder because light travels much faster that sound.  The distance between you and the storm varies directly as the time interval between the lightning and the thunder.

a) Suppose that the thunder from a storm 5400 feet away takes 5 seconds to reach you.  Determine the constant of variation and write the equation for the variation.

d = kt,


5400 = 5t




t = 1080 
(
d = 1080t

b) Sketch the graph of this equation.  What does the constant of variation represent?

c) If the time interval between the lightning and thunder is now 8 seconds, how far away is the storm?

d = 1080(8)

d = 8640 feet

Question 3

The loudness L of a sound (measured in decibels, dB) varies inversely to the square of the distance d from the source of the sound.  

a) Suppose a person 10 feet from a lawn mower experiences a sound level of 70dB.  Determine the constant of variation and write the equation for that variation.

L = k/d2,


70 = k/102

K = 7000
(

L = 7000/d2
b) Sketch the graph of this equation.  

c) If a person is 100 feet away from a lawn mower, how loud is the lawn mower? 

L = 7000/(100)2

L = .7 dB

Question 4

The length of a rectangle with a constant area is inversely proportional to its width. A given rectangle has a length of 10 in. and a width of 6 in. 

a) Determine the constant of variation and write an equation.




L = k/w, 


10 = k/6




k = 60
(

L = 60/w

b) Sketch the graph of this equation. What does the constant of variation represent?

c)  If a given rectangle has length 30 inches, what is the width of that rectangle?

30 = 60/w

30w = 60

W = 2 inches

Question 5

The volume V of a cone varies jointly as the height h and the square of the radius r of the base. A given cone has height 6 centimeters and base diameter 10 centimeters with a volume of 50π cubic centimeters.

a) Find the constant of variation and the equation for the volume of a cone.

v = hr2k, 

50π = 6*52*k

k = π/

(
v = π/3*h*r2

b) Given a cone with radius 5 centimeters and height 10 centimeters, what is the volume?

v = π/3*h*r2

v = π/3*10*52

v = 83.3333π

Question 6

The drag force F on a boat varies jointly to the wetted surface area A on the hill and the square of the speed s of the boat.  A boat experiences a drag force of 220 pounds when traveling at 5 mph with a wetted surface area of 40 feet2.

a) Find the constant of variation and the equation for the drag force of a boat.

F = a*s2*k, 

220 =40*52*k

k = .22
(
F = .22*a*s

b) How fast must a boat be traveling if it has 28 feet2 of wetted surface area and is experiencing a drag force of 175 pounds. 

175 = .22*28*s2

s = 5.33 mph

