Solutions to the Integration Problem Preparation for the Technique
Test

1. Perform the substitution u = e* followed by u = sin§. The answer is %sin_l(e””) + 1e®V1—e"" 4+ C.

2. Perform integration by parts with u = z,dv = sec? zdz. The answer is ztanz + In|cosz| + C.

w

Use the fact that 4o + 4 = 2(2z + 1) 4+ 2. The answer is 2z +In |2z + 1| + C.

Perform the substitution v = z2. The answer is %e’”Q +C.

o

Use the fact that 2% + 6z + 9 = (2 + 3)*. The answer is ——15 + C.

6. Since sin(z®) is an odd function and the interval is symmetric around 0, the integral is zero. (Note that we
would not want to find an antiderivative for this function.)

7. Perform the substitution u = 3z + 4. The answer is %(31\/3_ — 7).

1e®(sinz — cosz) + C.

8. Integrate by parts twice and note that we obtain the original integrand. The answer is
9. Integrate by parts with v = Inz,dv = zdz. The answer is %:1:2 Inz — ixz +C.
10. Use the trigonometric identity sin” = £ (1 — cos26). The answer is 3z — & sin(14z) + C.
11. Perform the substitution u = z* + ® + 22 + 2 + 1. The answer is In|z? + 2° + 22 + 2 + 1| + C.
12. Use partial fractions. The answer is 2In|z — 1| — 15in|z — 2| — ZHin|z — 3| + C
13. Lsin(2?) +C  (substit.)

14. z?sinz + 2z cosx — 2sinz + C  (parts twice)
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16. 1z + +sin(2z) + C Use trig identity cos® z = £[1 + cos(2z)]

17. 1z%sin(z?) + 1 cos(z?) + C

18. sin(z) — Lsin®(z) + C

19. 1

20. z(lnz)? —2zlnz + 2z + C

21. $(Inz)®+C

22. In3

23. +(z* +1)In(2®> +1) — (2> +1) + C  Your answer may differ by a constant, of course.
24. z —2arctanz + C

25. z—Injz+1|+In|z -1+ C Note 1+(1+1jo71) =1- 5+
26. ;tan"'(z?) + C

27. V22 +14+C

28. 1022 -4+ C

29. 1Inle” —2| — 1Inle® + 2|+ C  Substit followed by partial fractions
30. $Inle* — 4|+ C  substit.

31. 27— 25
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2ln|z = 3| = In|z + 1|+ C
z+2tan" 1z + C

2arcsin(z/2) + sav4—22 + C
zarctan(5z) — 101In(1 + 2522) + C
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N %dm =1 —cos(1)

[ sin(In(z))dz = 2 (sin(In(z)) — cos(In(z)))+C

Jlevede = 2¢2 + 2

3 __ —1 _ arctan(z/3)
J = T = 5 27

[Egdr =% —Lin(@> + 1)+ C
[ 82 dr =In(z) — +In(z®> +1) + C

z3+z
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f sin(z)dz dr = 11 ‘l—cos(z)

cos2(z)—5 cos(x)+4 -3 4—cos(z)

dz =lnle* -1 —-z+C
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f (1+2u)(d++u)1/2du = arctan(Q\/ U2 + U) + C

fol \/f%?dx = arcsin(1/2)
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zln/z — /2 + C (begin with the substitution z = u?.)
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iy = 121@ + ) ~Infz + 1|+ C

1
. [V1—222%dx = /16
0

. [ cos(z) Insin(z)dz = tlnt — ¢t + C, where t = sinz.

.| ﬁdlz = 2(t — arctan(t)) + C, where t = \/z

. [VInz/zdx = (2/3)t*/ + C, where t =Inx

. [r?e®dr = (2% — 22+ 2)e” + C

[(sinz)3dz = (cosz)?/3 — cosz + C

. [In(z? + 1)dz = zIn(z® + 1) — 2z + 2arctan(z) + C
. [rInedy = ¢int —t+ C, where t =Ina



