MAT1505-01/02 21F Quiz 6 Print Name (Last, First) , |

Show all work, including mental steps, in a clearly organized way that speaks for itself. Use proper mathematical
notation, identifying expressions by their proper symbols (introducing them if necessary), and use EQUAL SIGNS
and arrows when appropriate. Always SIMPLIFY expressions. BOX final short answers. LABEL parts of problem.
Keep answers EXACT (but give decimal approximations for interpretation when appropriate). Indicate where
technology is used and what type (Maple, GC). Maple may not substitute for any hand calculations unless
explicitly stated, but use it to check each step if you want to be safe.
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1. a) Find the arclength function s(x) for the curve v =f(v) =v - with x =0 as the

| _ X
3 3
reference point, for v > 0.

Note that the integrand simplifies because it involves a perfect square. However, this function has a vertical tangent
at the origin, so we must define the improper integral for the arclength from this reference point using a limit.

b) Compare your result to the factored form of the original function. Notice the similarity. These perfect square
functions seem to have this simple property.
¢) Evaluate the arclength between 0 and 1, exactly and approximately to 4 decimal places.

d) Compare vour result with the length of the secant line between the endpoints.

2. Consider the curve v =In(sin(v) ), 0 <x < 1.

. - . n . . .
a) Find the arclength function s(x) zeroed at x = 5 by using the trig identity | + Cotz(.r) =cscz(x) to remove the

radical by the perfect square trick. Use Maple to give you the trig antiderivative you need for this integral.
Warning: Maple will not evaluate the definite integral in this case for reasons that are not clear.

: . T 2n . . .
b) Find the arclength over the interval 3 < x < —— using this arclength function.
J
[1f you wish. you can check this using the n =2 secant line approximation to the arclength. The arclength is about

1 percent longer.]

3. In place of either 1 or 2 you can consider the section 8.1 arclength contest in the textbook described after the
section. To get started you could consider the nonnegative function on the unit interval which vanishes at the
endpoints 10 be a parabola y =a x- (1 — x) choosing the coefficient to be the reciprocal of the integral from 0 to |
of the rest of the expression so that it has unit area. You can compare this with another such function

v=a sin(7x) again choosing the normalizing coefficient in the same way. Which one gives a shorter arclength”
In both cases. you can just do a numerical integration to evaluate the decimal value directly although Maple can
give exact values for the length.
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