A suspension bridge has two main supporting cables that are anchored at the same height on two vertical towers. The angle of elevation from the ground to the top of each tower is 75°. The length of each cable is 200 meters. A horizontal deck is suspended from the cables, creating a roadway. A structural engineer needs to determine the height of the roadway at a specific point, which is 40 meters away from one of the towers.
Calculate the height of the roadway at that point, rounded to the nearest meter.
Solution: To solve this problem, we can use trigonometric ratios. Let's denote the height of the roadway at the specified point as "h."
Step 1: Draw a diagram to visualize the situation described in the problem.
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Step 2: From the diagram, we can observe that the angle between the horizontal deck and the supporting cable is 75° (the same as the angle of elevation to the top of the tower).
Step 3: We can use the tangent function to relate the height of the roadway "h" to the distance "40m" and the angle of elevation (75°).
tan(75°) = h / 40m
Step 4: Rearrange the equation to solve for "h."
h = 40m * tan(75°)
Step 5: Calculate the value of "h."
h ≈ 40m * 3.7321
h ≈ 149.284 meters
Therefore, the height of the roadway at the specified point is approximately 149 meters (rounded to the nearest meter).

