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Solutions for Review Problems for Exam II, Sections 7.1-7.2

Integration by parts with © = sin™! z and dv = dz. Then du = ﬁg dx and v = x.
Then

.1 .1 X
sin™" xzdx = xsin x—/idzn
/ vV1—22

The second integral can be done with a simple u-substitution: u = 1 — 2. The final answer

is
/Sin_1 zdr=xsin" 'z —vV1-—224+C

Let uw = Inz and dv = 23 dz. Then du = %dw and v = %a:‘l.

We now have

1 1 1
/:E3 Inzdr = Z:EA‘lnac—/Z:EA‘-—dx

z
1 1
= —2tlnx — Z/x?’dx

4
1 1
= Za:41nx— 1—6x4+C

So,
€ 1 1 € 1 1 1 1
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/1 x° Inxdr = [43: Inx 16xL (46 166) (O 16) 16(36 +1)

csc x + cot x csc? x + csc x cot x
cscxdr = | csc x ————————dx = dx
csc x + cot x csc x + cot x

de = —
csc x +cot x U

/ —csc? x —csc x cot du

where © = csc ¢ + cot x.

Therefore we conclude that

/csca:dm:—ln|csc:£+cot z|+C

Let u =Inz + 2. Then du = %dw and the integral becomes

/cot udu:/cotucscudu
C

SC U
Let v = csc u. Then dv = — csc u cot uwdu and the integral becomes
d
- [E —Infv] = —In|esc u| + C = —In|csc(ln = + 2)| + C.
v

(Incidentally, this can also be written as In|sin(ln = + 2)| 4+ C.)
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w/4 w/4

V1+tan? wdw =

—m/4 —7/4

w/4 w/4
\/seczwdw:/ ]secw|dw:/ sec w dw

—7/4 —7/4
since secant is positive on the interval from —m/4 to /4.

Multiplying top and bottom by sec w + tan w, we end up with

V2 +1
V2 -1

V2+1

In|sec w+ tan w||"}, =In|vV2+1[—In|v2 1| =In 5

|:ln

This is one of those “integration by parts twice and then collect the integrals on one side”
problems.

Let wu=¢e"% and dv = cos zdx. Then du = —e *dx and v = sin z. So
/e_m cos rdxr = x sin x + /e_m sin x dx

Now for the last integral, we again do integration by parts, letting u = e™* and dv = sin z dz.
Then du = —e™* dx and v = — cos  and we have

/e‘x cos xdx =z sin x + [—e~ ¥ cos x — /e_x cos x dx]

Collecting the “target integral” on the left hand side, we get

2/6_9” cosxdr=xsinx —e " coszx

1 1
/e_x cos rdr = 3% sin x — 56_9” cos v+ C
Integration by parts with v = tan~! 2 and dv = x dz. Then du = H—lxg dr and v = 22/2. So,
we have

1 1 2
/:17 tan™! zdr = §x2 tan™! z — 5/#(13)

Long division of the last integrand gives 1 — H—ng, so after integrating each of these, we end
up with

1 1
/x tan™! zdr = 5:172 tan™! z — 3 [:17 — tan~! x} +C

Integration by parts with « = 2® and dv = 3% dz. Then du = 322 dz and v = = 3% and we

In3
have
/m33xdaf; = L$33x - i/m239”dm
In3 In3

Now do integration by parts again to compute that last integral by letting u = z? and
dv = 3% dx.
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After that, you will have to do integration by parts one more time. The final answer is:

3"E
(In3)4

[23(In 3)® — 322 (In 3)% 4 621n 3 — 6]

Integration by parts with u = In z and dv = dz. Then du = (1/z) dx and v = z. So, we get

1
/hl:L’d:L':l‘lnl‘—/—'l‘dIL‘::L‘lnl’—/dl‘::L‘hll'—l‘—l—C

x
So,
/ Inzdr=[zlnz—z]f=(e—e)—(0—-1)=1
1
Integration by parts with u = (Inz)? and dv = x=2 dz gives du = 2Inx - %dl’ and v = —1/x.
So,

2
/(lnm)Q-:U_zdac:—M—l—Z/m—wdx
x x?

A second integration by parts with v = Inz and dv = (1/2%)dx gives du = (1/x)dxr and
v=—1/x. So

2
/(lnm)2'$_2d$:—(lnx) +2[_ln_w+/i2d4
x x x

(no)® e 2 0
X X X




