Chapter 5 | Integration

5.7 EXERCISES

In the following exercises, evaluate each integral in terms
of an inverse trigonometric function.
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In the following exercises, find each indefinite integral,
using appropriate substitutions.

397. dx

398. dx

399. [—dx
9+ x

400. [—4x

J25 + 16x
dx

401, |—dx
Jxl Vx2 -9

402.

dx
JixVax? - 16
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403. Explain the
—cosTl'r+C= J dt

V1 -2

general, that cos™lt=—sin"1¢?

relationship

=sin"'t+C. Is it true, in

404. Explain the
-1 dt
sec” t+C= J—

V> — 1

T = —cse™ 142

relationship

= —csc ¢+ C. Is it true, in

general, that sec™

405. Explain what is wrong with the following integral:

2
J di_
N1—72

406. Explain what is wrong with the following integral:
1

dr
J_lm\/z2 -1

In the following exercises, solve for the antiderivative / f

of fwith C =0,

the antiderivative over the given interval [a, b]. Identify a

then use a calculator to graph f and

value of C such that adding C to the antiderivative recovers

X
the definite integral F(x) = / f(0dt.
a

407. [T] 1 dx over [—3, 3]
JV9 — 42

408. [T] |—2—dx over [~6, 6]
JO+x

409. [T] |—S95X_dx over [-6, 6]
J4 +sin“x

410. [T] exz dx over [—6, 6]
J14+e~*

In the following exercises, compute the antiderivative using
appropriate substitutions.

411. JSln_l tdt

V1 —¢2

dt
412. _—
J‘sin_1 A1 — 2
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413, Mdt
J 1+ 4t
nttan_l(tz)

414. —4dt

1+¢

"sec_l(i)

415. | ———2L4r
JiuNi2 —a
ntsec_l(tz)

416. —dt
J 2t =1

In the following exercises, use a calculator to graph the

antiderivative / f with C =0 over the given interval
la, bl. Approximate a value of C, if possible, such that
adding C to the antiderivative gives the same value as the

X
definite integral F(x) = f f(dt.
a

417. [T] 1

JxVx2 -4

dx over [2, 6]

1
418. [T] |fexa Z)de over [0, 6]
419, 1] [SIXEICOSD) ;0 ouer [, 6]
1+ x“sin“x

[ ¢ =*
420. [T] , —mdx over [0, 2]
421. [T] % over [0, 2]

Jx+ xIn“x

422. [T] |S_X over [—1, 1]

JV1 =2

In the following exercises, compute each integral using
appropriate substitutions.

~

t
423, | ———dr

1—€2t

[ t
424. € 5t
J1+e”

425, dt

JA1 = 1n?¢
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~

dt
426 ] t(l +1n?7)

-l

a7, |€0_QD
J V1 - 42
J 1 _ eZt

In the following exercises, compute each definite integral.

~1/2
tan(sin_1 t)
J 1—1t¢
~1/2
tan(cos_1 t)
Jig 1t
~1/2
sin(tan_1 t)
431. —Zdt
1+1¢
~1/2
cos(tan_1 t)
432. —2dl‘
1+1¢
A
433. For A>0, compute I(A)= J Lz and
L+t
: 1
evaluate all)mool(A), the area under the graph of )

on [—oo, o0].

B
434. For 1 < B < o0, compute I(B) = J _dt and

(21

evaluate Blim I(B), the area under the graph of
— 00

1

N2 -1

435. Use the substitution u = V2 cotx and the identity

over [1, o0).

1+ cot’x =csc’x to evaluate J% (Hint:

1+cos“x

Multiply the top and bottom of the integrand by csc?x.)
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436. [T] Approximate the points at which the graphs of

2 202
f(x)=2x“—1 and g(x)= (1 +4x ) intersect to
four decimal places, and approximate the area between

their graphs to three decimal places.

437. 47.[T] Approximate the points at which the graphs
1

2 2 2
of f(x)=x"—1 and g(x) = (x + 1) intersect to four
decimal places, and approximate the area between their
graphs to three decimal places.

438 Use the following graph to prove that

8.
J V1 —tzdtzlx 1—x2+lsin_1x.
0 2 2

1-—x2
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