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Selected answers — Merit Worksheet #5

A wu-substitution with u = 1 — 2 works, as does integration by parts twice (let u = 22 and
dv = 1/4/1 — z the first time, and v = x and dv = /1 — z the second time); one can also set
x = sin? # and do a trigonometric substitution (solving for @ gives 6 = sin™' \/z).

One approach is to use u-substitution with u = Inz; another is to do integration by parts once
with u = 1/(Inz)3, dv = 1/z dz, and then solve for the original integral.

A wu-substitution with v = Inx works again; another way is to do integration by parts with
u = Inz, dv = 1/x dz, and then solve for the original integral. A third way would be to do
integration by parts with v = 1/2 and dv = Ilnz dz; doing this requires you to know that
flnx dr =zlnz — x + C, but it works.

One way: do a u-substitution with v = sin z, or else with u = cosx. A second way: Do integration
by parts with uw = sinz, dv = cosz dz (or vice versa), and then solve for the original integral. A
third way: Use an identity to write sinz cosz = (1/2) sin 2x.

One way: let u = 9422, and make a substitution. A second approach is to make the trigonometric
substitution z = 3tan6.

In|secx + tanz| + C

1
/sec:z:d:z::/ dxr
cos T
:/cos2x de
cos? x
:/ coslgc2 de
1 —sin“x
1
:/md“
1 1 1
— d
2/<1+u+1—u) “

—(Inl14+u—In|l —u])+C

N~ DN~

(In|1 4 sinz| —In|l —sinz|) + C.



secx dr =
cosT
/ da
sin :C —|—
/ sinu
/ u du
2 sin 5 Ccos )
/ sin w cos w
sec w
dw
sin w cos w sec w
sec? w
= dw
tan w
/ — dU

=ln|U|+C

=In|tanw|+ C

=In ’tan g‘ +C
2

= hl tan z +27T/ ‘ + C

3. Evaluate the following integrals:
2 2 3
(a) z(lnz) —2zlnzx+2zx+C (b) 3 Sec z+C
(d) 2ywsinyz+2cosz+C (e) xIn(l1+2?)—2z+2tan" ' 2+C
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(a) 37/32 (Hint: Let /3 =sin6, i.e., x = sin® §, and substitute.)
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