
Math 51: Project I 
Angle of Elevation and Modeling with Trig Functions 

(24 points) 
 

Requirements: 
 

1. Typed cover page with a title and your name(s). 
 
2. Answer all questions, using complete sentences and showing all your 

work. Points will be taken off if problems are not answered clearly. 
 
3. You may work in groups of up to 3 people. 
 

This project is due by July 23, at the beginning of class. 
Late projects will not be accepted, under any circumstances.  



Part I: Finding the Angle of Elevation of Lombard Street 
 

 
 
The stretch of Lombard Street between Hyde Street and Leavenworth Street, in San 
Francisco is often referred to as “America’s crookedest street”. The curves on the street 
make it less steep for drivers down it. In this portion of the project, you will find angles of 
elevation. 
 
On the image above, the point A, near the intersection of Hyde Street and Lombard 
Street has an elevation of 85 meters above sea level. The point B, near the intersection 
of 52 meters above sea level. 

1. The straight-line distance from point A to point B is 130 meters. 
a. Find the angle of elevation between these two points. Show your work. 

 
 
 
 
 
 
 
 
 

b. What does this angle represent? 
 
 
 
 
 
 

2. The distance a person drives along Lombard Street from point A to point B is 170 
meters. 

a. Find the angle of elevation using 170 meters. Show your work. 
 
 
 
 
 
 
 
 

b. What does this angle represent? 



3. Are you surprised at the difference in angle measurements from the previous 2 
problems? Why or why not? 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

4. The ADA states that wheelchair ramps are to have a slope that is no more than 
1/12. 

a. If there were to be a ramp going straight from A to B, would it meet the 
ADA standards? Explain. 

 
 
 
 
 
 
 
 
 
 
 
 
 

b. If there were a ramp going along the street’s curves, would that ramp 
meet the ADA standards? Explain. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Part II: Modeling Lombard Street with Trigonometric Functions 
 
In this portion of the project, you will find a trigonometric equation that models the street. 
 

 
 
On the image above, the distance from point A to point B is 130 meters. 
 

1. Given that the distance from A to B is 130 meters, what is the distance between 
each dashed line on the grid? Show all work you used to get this answer. 

 
 
 
 
 
 
 
 
 
 

2. Using the information you got from the previous question, come up with an 
estimate of the amplitude of the Lombard Street curve. Explain how you came up 
with this value. 

 
 
 
 
 
 
 
 
 
 
 

3. Find and estimate of the period of Lombard Street. Explain how you came up 
with this value. 

 
 
 
 
 
 
 



4. If A is at the origin, does Lombard Street represent a Sine graph or a Cosine 
graph? Explain your answer. 

 
 
 
 
 
 
 

5. What is the horizontal shift of the Lombard Street function, if you want to use a 
sine function? Explain your answer. 

 
 
 
 
 
 

6. What is the horizontal shift of the Lombard Street function, if you want to use a 
cosine function? Explain your answer. 

 
 
 
 
 
 

7. What is the vertical shift of the Lombard Street function? 
 
 
 
 
 
 

8. Using all the information you got, what is the Lombard Street function? 
 
 
 
 
 

9. Plot your function on the grid above (using A as the origin). How accurate is your 
graph, when compared to Lombard Street? List at least 2 possible reasons why 
your graph may not follow the street exactly? 

 


