Spring 2019 MA 114 Worksheet 03 Thursday, January 17, 2019

MA 114 Worksheet #03: Trig Substitution

1
1. Use the trigonometric substitution x = sin(u) to find / —dx.
: (u) N

Remark: This exercise verifies one of the basic anti-derivatives we learned in Calculus
[. On an exam, you would be expected to know this anti-derivative and would not be
expected to show work to evaluate the anti-derivative by substitution.

2. Compute the following integrals:

® [ © | g
(c) / \/%dx (f) /0 3%@

3. Evaluate the following integrals. One may be easily evaluated by substitution v = 1+ 22
and for the other use an appropriate trigonometric substitution.

/ V14 2? p / T
——dx ——dx
T 1 + .’172
4. (a) Evaluate the integral / V12 — x2dx using trigonometric substitution.
0
(b) Use your answer to part a) to verify the formula for the area of a circle of radius 7.

5. Let r > 0. Consider the identity
s 1 1
/ Vr2 —x?dx = 57”2 arcsin <§> + 55\/7'2 — 52
0 r

where 0 < s <.
x

(a) Plot the curves y = 12 — 22, x = s, and y = —v/r? — 52,
s

(b) Using part (a), verify the identity geometrically.

(c) Verify the identity using trigonometric substitution.
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Va2 —4

a.) the direct substitution v = 2% — 4

1. Evaluate / dzx using:

b.) trigonometric substitution

dz

2. Evaluate /m

3. Evaluate the integral using integration by parts as a first step

/ arcs121(x) s
x
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