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539: 1, 2,4,5,7,9, 11, 13, 15, 55, 56
Problem 1

Problem. State the trigonometric substitution you would use to find the indefinite
integral / (9 + 2%) 72 da.

Solution. T would let x = 3tanf, dzv = 3sec? 0 df, and v/9 + 22 = 3secf.

Problem 2

Problem. State the trigonometric substitution you would use to find the indefinite

integral /\/4 — 22 dx.

Solution. 1 would let x = 2sin#, dr = 2cosf df, and V4 — 22 = 2 cos¥b.

Problem 4

Problem. State the trigonometric substitution you would use to find the indefinite

integral /x2(m2 —25)%/2 du.

Solution. 1 would let x = 5secf, dr = 5tanfsec df, and vx2 — 25 = 5tané.

Problem 5
1

m dz using the substitution z =

Problem. Find the indefinite integral /
4sin 6.



Solution. Let x = 4sinf, dx = 4cosf df, and /16 — 22 = 4 cos . Then
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Problem 7
/ V16 — 22
T

Problem. Find the indefinite integral dx using the substitution z =

4sinf.
Solution. Let x = 4sinf, dx = 4cosf df, and /16 — 22 = 4cos . Then
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Problem 9

Problem. Find the indefinite integral

1
/ Va2 —25
Hsec.
Solution. Let © = 5secl, dx = 5tanfsech dfl, and x? — 25 = 5tanf. Then
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Problem 11

dx using the substitution xz

Problem. Find the indefinite integral / 23v/22 — 25 dx using the substitution z =

5sech.
Solution. Let x = 5secl, dv = 5tanfsecd df, and v/x? — 25 = 5tanf. Then
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Let v = tan @ and du = sec? 6 df. Then
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Problem 13

Problem. Find the indefinite integral /x\/ 1 + 22 dx using the substitution z = tan 6.

Solution. Let x = tan, dx = sec? 0 df, and /1 + 22 = secd. Then
/x\/l + 22 dx = /tanﬁ -secf - sec? 6 db.

Let ©w = sec and du = tanfsecf df. Then
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Note that this problem could have been solved easily by the substitution u = 1 + z2.



Problem 15

Problem. Find the indefinite integral / > dx using the substitution z = tan 6.

1
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Solution. Let x = tan, dv = sec? 0 df, and v/1 + 22 = secd. Then
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Problem 55
22 P
Problem. Find the area enclosed by the ellipse — + i 1.
a

Solution. We will find the area of the upper half and double it. The equation of the

upper half is
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Let x = asinf, dr = acosf df, and v/a? — 22 = acosf. Then
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Problem 56

Problem. Find the area of the shaded region of the circle of radius a when the chord

is A units from the center of the circle.

Solution. It will be simpler if we rotate the diagram 90° clockwise and then find the

area of the upper half and double it.

Area = 2/ va? — 22 dx.
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Let x = asinf, dr = acosf df, and v/a? — 22 = acosf. Then
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