Calculus II Section 2-1: Arc Length

Question 7

A student writes

1
L:/ (1+9)dz
0

for y = 22. Explain the error and find the correct length.
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Calculus II Section 2-1: Arc Length

Question 7 — Solution
Step 1: Correct the geometric formula. A small arc segment is the hypotenuse of a right triangle:
ds?® = dz? + dy>.

Since dy = ¢’ dx,

ds = \/dz? + (y' dz)? = \/1+ (y/)% dx.

The student’s expression adds horizontal and vertical changes instead of using the Pythagorean theorem.
Step 2: Differentiate and set up the length.

1
y = 2z, L:/ V1+ 422 dx.
0

Step 3: Evaluate.
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