Math 252 Calculus II (Bueler) 2 February 2018

18 Integrals: Solutions

Now that you have done your share of the work, here are all answers together in one place.
Problems labeled as HARD or IMPOSSIBLE are types that will not be on quizzes and exams. Of
course, HARD problems will be on Written Homework and WebAssign.

A. Compare Q. integration-by-parts

1 1
3z 3z 3z
de = = -4 C
/me xr 31‘6 96

B. Use z = 2tan 6 and then use result from H below. trigonometric substitution, HARD

2V3
Vaz+4de =2 (2\/5— V2 +1In(2+ V3) —ln(1+\@))
2

C. Use u = cos 50. u-substitution

/ sin 560 cos® 50 df = 0
0

D. Use sin®§ = (1 — cos 26) etc. trigonometric integral

1 1
/sianCOSQxd:c = gx — ﬁsin4aj+0

E. Use u = 522. Compare L. u-substitution

1
/xcos(5:p2) dx = 0 sin(52?) 4 C

E. Observe cancellation. trigonometric integral

/sintcottdt =sint+C

G. Use u = tan¥. u-substitution

w/4 1
/ tan? O sec’ 0 do = =
0 3

H. Factor sec? z, do integration-by-parts, and get equation “I = [known] — I”.
trigonometric integral, integration-by-parts, HARD

1 1
/sec39d6: isecetan9+§ln|se09+tan9| +C

I. Use 2sinf cos = sin 260 and u = cos . trigonometric integral, u-substitution

2
/COS(:B) sin(2z) dx = —3 cos®z + C




. Use u = z=. u-substitution

d 1
/13:_; =35 arctan(z?) + C

. Integration-by-parts then u = 1 — 462. integration-by-parts, u-substitution

1
/arccos(%) df = 6 arccos(260) — 5V 1—-402+C

. Compare E. IMPOSSIBLE (using familiar functions)

/:1:2 cos(5z?) dx =27

. Integration-by-parts twice to get equation “/ = [known| — 41”. integration-by-parts

1
/62:6 sinx dr = 562‘7” (2sinx — cosz) + C

. Complete square then substitution z — 1 = 3sin 6. trigonometric integral
d -1
/I — arcsin (x) +C
V84 2z — a? 3
. Factor sec 6 tan 6 for du and use u = sec 6. trigonometric integral, u-substitution

1
/taanec79d¢9: ?860794—0

. Integration-by-parts. integration-by-parts

1
/x41n1:dx = %1‘5 (blnzx—-1)+C

. Use u = 3z%. Compare A. u-substitution

1
/a:e39”2 dr = 663”“"2 +C

. Use z = sec and triangle to convert limits. trigonometric integral
T x2 —1 arccos(1/7)
/ a:T dzx = tan® § df = tan(arccos(1/7)) — arccos(1/7)
1 0




