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Problem 19

2z
Problem. Find the indefinite integral / T
(2 +1)?

d
Solution. Let u = e* and dv = — . Then du = (22 + 1)e* dx (use the
(20 4+1)2
1

Product Rule) and v = ETorEE
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/L dy = ———° / (2 + 1)e* da
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Problem 21
Problem. Find the indefinite integral / xvzr —5dzx.

Solution. Let u = x and dv = v/x —5. Then du = dz and v = Z(z — 5)%/2.

/x\/x—’c')d:v: gx(x—5)3/2—§/((x—5)3/2 dx)

2 2 2
= gx(x 5)%/% — 3 5(x — 5)5/2
2
= 1Bz +10)(z - 532 4 C.
Problem 22
x
Problem. Find the indefinite integral | ——— dx.
& / voxr+1



Solution. Let w =z and dv = —a:‘ Then du = dz and v =

1
vox +1 3

T 1 1
—dx:—x6x—|—11/2——/ 6z + 1)V? dx
/\/6x—|—1 3( ) 3 ( )

(62 + 1)1/2.

1
= 53— )V +1+C.

Problem 25
Problem. Find the indefinite integral / 23 sinx dw.
Solution. Hey, let’s use the tabular method.

Sign | wu dv

+ x> sin x
— 322 | —cosx
+ 6x | —sinx
— 6 cosx

+ 0 sinx

Then

/x3sin1: dr = —2° cosx + 3z sinz + 6z cosz — 6sinz + C.

Problem 27
Problem. Find the indefinite integral / arctan x dz.

Solution. This problem is similar to integrating Inz. The only choices are u = 1,

dv = arctanz dx (pointless) and v = arctanz, dv = dz. So let’s try the one that is

not pointless. Then du = and v = x.

241

T
/arctanx dr = xarctanz — / dx
2+ 1

1
= rarctanz — 51n(a72 +1)+C.




Problem 29
Problem. Find the indefinite integral / e 3% sin b5 dx.

Solution. Let u = e 3% and dv = sin 5z dx. Then du = —3e3% dx and v = —% cos Hz.

1 3
/6_3“3 sin bz dx = —ge_Sx cos by — v / e 3% cos b d.

Do it again. Let u = ¢™3* and dv = cos 5z dx. Then du = —3e73% dz and v = % sin Hz.

1 3/1 3
/egx sin bz dx = —ge"% cos br — = <ge3x sin bx + = / e 3% gin b d:v>

1 3 9
= —56_3‘” CoS bx — 2—56_3’” sin bx — % /6_3z sin bz dx.

Therefore,
34 1 3
— [ e ginbr dr = ——e ¥ cos hr — —e 3 sin Hz.
25 5 25
and so
/63”” sin bz dx = —Ee’& cos bx — ie’&’” sinbx + C
34 34 ’
Problem 50

Problem. Use the tabular method to find the integral /xgez"” dz.
Solution. The table:

Sign | wu dv
_|_ IS 67233
_ 2| 1 -2z

3 €
+ | 6z | e
_ 1.2z
6 €
1 -2z
+ 0 6

Then

1 3 3 3
— (--ZLB _ —1'2 — S _) 6—23:

1
= —§(4x3 + 62° + 6z + 3)e > + C.



Problem 51
Problem. Use the tabular method to find the integral / 23 sinz dx.

Solution. We already did this in Exercise 25.

Problem 55

Problem. Find the indefinite integral / sin /z dx by using substitution followed by

integration by parts.

Solution. We will use integration by parts in a few moments, so let’s use ¢ for the
substitution. Let t = \/z, or, equivalently, z = t2. Then dx = 2t dt. We get

/sinﬁdx:/sint-Qtdt

= 2/tsintdt.

Now let w =t and dv = sint d¢t. Then du = dt and v = — cost.

2/sin\/5dx:—2tcost—|—2/costdt

= —2tcost+2sint + C

= —2v/zcosvx + 2siny/z + C.

Problem 61

Problem. State whether you would use integration by parts to evaluate each integral.

If so, identify what you would use for v and dv.

(a) /1n7x dx

(b) /xlnxda:

(c) / 2% dy

(d) / 2xe” dx



(e) / .

(£) /\/%j dx

Solution. (a) No need for integration by parts. This can be done with the simple
dx

substitution u = Inz, du = %.
(b) Use integration by parts. Let v = Inz and dv = z dx.
(c) Use integration by parts twice. To get started, let u = 2 and dv = =% dx.

(d) No need for integration by parts. This can be done with the simple substitution

u=2% du =2z dz.

(e) This is very similar to Exercise 22. Use integration by parts. Let u = z and
dv = (z+1)"Y2 dx.

(f) No need for integration by parts. This can be done with the simple substitution
u=2>+1, du =2z dx.

Problem 67

Problem. Use integration by parts to prove the formula
/x”sinx dr = —x" cosz + n/:c"_l cosz dx

Solution. Use integration by parts one time. Let u = 2™ and dv = sinz dx. Then

du = na" ' dx and v = — cos z.

/a:” sinx dv = —x" cosx + n/xn_l cosx dx.

Problem 69

Problem. Use integration by parts to prove the formula

n+1



Solution. Use integration by parts one time. Let v = Inz and dv = 2" dx.

n+1

du = — dr and v = T
T

n+1

1 1 1
/l‘”lnx de = —— 2" 'ng — /x"“-—d:v
n+1 n+1 T
1 1
= — " Mngy — 1/1‘" dx

n+1 n —+
1 1 1
= — 2""lnx — " O
n+1 n+1 n+1
1
= W ((TL + 1)l'n+1 lHl’ — Z)S'n—H) + C
n
xn—i—l
xn—l—l

Then



