Calculus II Section 1-3: Trigonometric Substitution

Question 5

Complete the square, choose an appropriate trigonometric substitution, and evaluate

/ dzx
V8r — 22
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Calculus II Section 1-3: Trigonometric Substitution

Question 5 — Solution

1 r—4
0
16 — (z — 4)2
Complete the square inside the radical:
8 — a2 = —(2® — 8x)
= —((z —4)* — 16)
=16 — (v — 4)2

Let
x—4 =4sinf, dx = 4 cosfdb.

Choose —7/2 < 6 < 7/2, s0 cos@ > 0. Then

16 — (z — 4)2 = V16 — 16sin” 9

=4 cos0.

Thus

)

I_/4cos9do9
a 4 cost

:/d9:9+C.

Since sinf = (x —4) /4,

I = arcsin <x4—4> +C|

This formula applies on intervals inside 0 < x < 8, where the radical is real and nonzero.
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