Practice Integration Problems
MATH 182: Fall 2006

The integrals practice problems on the following pages can all be evaluated using combina-
tions of

1) The Method of Substitution
2) Integration by Parts

)
3) Trigonometric identities
4) Inverse Trigonometric Substitutions
)

5) Partial fraction expansions

Some commonly used trigonometric identities are:

sin®(x) + cos*(z) = 1
tan*(z) +1 = sec*(z)
cos*(r) = % (1 + cos(2z))
sin®(r) = % (1 — cos(2z))
sin(2x) = 2 sin(z) cos(x)
sin(z) cos(y) = % (sin(z +y) + sin(z —y))
cos(x) cos(y) = % (cos(x + y) + cos(z — y))
sin(z) sin(y) = % (cos(z —y) — cos(z +y))

Some commonly integrals worth noting include:

1
/ 1 du = arctan(u) + ¢
u

= arcsin(u) + ¢

/ﬁ du
/ tan(u) du = In|sec(u)| + ¢

/ cot

sec

= —In|esc(u)| + ¢

= In|sec(u) + tan(u)| + ¢

_ 1 (sec(z) tan(z) + In (sec(x) + tan(z))) + ¢

sec?
2

(w) du
/ (u) du
/ ese(u) du = In |ese(u) — cot(u)] + ¢
/ (w) du



(I) Quickies:

a) f 5e3” :1:—563I+c

) [ sec(2z) tan(2z) dx = 1sec(2z) + ¢ d) [ Tsec*(5z) dx =

e) J

dr 1 z
poawi 2a7“ctan (2) +c

=1 dr =2 In[3z+ 1] +c¢

(IT) Intermediate Difficulty Problems:

Doy de

3) 2(:1%;;) dx

5 [ 9

Iy

9) [ 3@122) dx
f ng—;i1+4 dr

13) [ mdx
5) [ € cos(dz) du

17) fol arcsin(x) dz

19) [ Va? — 4 dx (need table)

b) [ 2cos(rzx) dz = Zsin(mx) + ¢

I tan(5z) + ¢

| =5 dov = Jin |z + 1| + ¢

2) 2 o) g

1 72

4) [ we'? dx

6) [ tan®(z) sec*(x) dx

8) | 5
10) [ 1&g da

fo sin?(x) dz

14) [ (2z + 1) cos(x) dx

16) J A do

dx

/6 cos(z)
18) 0  14sin(x)

20) [ V4 —a?dx



4a+7
20 ) e 4

23) [ sinin(2)) - g,

T

25) [ sect(z) dx
27) [ cos*(4x) dx

/3 sec’(z
29) [7) s da

31) [ ———dz

x24+4x+5

33) [ Ay de

—1)(224+1)

35) [ a* In(z) dx

37) [ tan(z) sec’(z) dx

39) [ % da

2

W) | smgsd

28) [ cos*(z) sin’(z) dx
30) [ arctan(2z) dx
32) [ sin(2x) cos(4x) dx
34) [ md:ﬁ

36) | 22 dx

38) | = dx

3 cos(x)
42) f 14+3sin(x) az



Answers:

1) u=lIn(z); 3(In(2))? 2u = In(z),v=—2"1; 1/2(1 —In(2))

3)partial fraction ; In|z| — 3ln|z — 1|+ ¢ du=z,v=2e"?; 2(x —2)e*/? + ¢

5u= 7 ; 2V 4 ¢ 6)u = tan(z) ; 1/4 tan*(z) + ¢

Tu = x/3;arcsin(x/3) + ¢ 8)z = 3 sec();In|iz + Va2 — 9| + ¢

partial fractions;in|r| —Injz +2|—z71 +¢ 10)u =1+z%1/4In(z* +1) +c

11)Long division;1/3z3 +4/3 In|3z + 1| + ¢ 12)trig ident.;m/4

13)u =z + 1;2in(l + /x) + ¢ 14)u = 2z 4+ 1,v = sin(x); 2cos(x) + (2 + 1) sin(z) + ¢
15)I BParts twice; 3/25e3%cos(4x) + 4/25e3% sin(4x) + ¢ 16)x = tan(0); —In|(1 + V1 + 22) /x| + ¢

17)u = arcsin(z),v = x;7/2 — 1 18)u = 1 + sin(z);In(3) — In(2)

19)z = 2sec(); & Va2 —4 —2n|z + Va2 — 4| + ¢ 20)x = 2sin(0); 1/22V/4 — 22 + 2arcsin(z/2) + ¢
2D)partial fraction;3in|x + 1| —In|2z + 3| + ¢ 22)u =1+ 2% V1 + 22

23)u = In(z); —cos(In|z|) + ¢ 24)I BPtwice,u = x°,v = €%; (2 — 22 + 12)e®
25)trig.ident. thenu = tan(z); tan(z) + stan®(z) + ¢ 26)u = e*;arctan(e®) + ¢

27)trig. ident.;1/2x + 1/6 * sin(8z) + ¢ 28)trig.ident, u = cos(x);1/5cos°(x) — 1/3cos®(z) + ¢
29)u = tan(z); 1/2In(3) = In(v/3) 30)IBP u = arctan(2x),v = x;x arctan(2z) — 1/4in(1 + 4
31)u = x + 2, complete square;arctan(z + 2) + ¢ 32)trig. ident.;1/4cos(2z) — 1/12cos(6x) + ¢

33)Partial. Frac.;ln|z — 1] + arctan(x) + 3/2In(x? + 1) + ¢ 34)z = 2tan(0);x/(4vVaz? +4) + ¢

35)IBP u = In(x),v = 1/3231/3x3In|z| — 1/92° + ¢ 36)u = 23 1/3¢*” + ¢
3N)trig. u = sec(x);1/3 sec®(x) + ¢ B)u=1+2%vV1+a2+c
39)partial frac.;3/2Iln|x — 1|+ 1/2Injz+ 1] +¢ 40)u = cos(z); —1/4cos*(x) + ¢

Az +1=tan(@);lnlz + 1+ Va2 +2z+2|+¢ 42)u = 1+ 3sin(x);24/1 + 3sin(z) + ¢



