17)

18)

Y

pre

Solution: Using direct substitution with 2 = ¢* and dz = 2t dt, we get:

: 1
/fezs1n(t2) = 2/6 sin z dz
get:

TR ég‘a\e

Using integration by partb N ng integr, u; = cosz, duy
—sinz dz, and dvf mwe get:

W e* cosz dzx gx —@}‘el sinz dz
\\E ag

1 il 1 1 :
/56I sinzdr = 561 sinax — 561 cosxT — 3 /e" sin x dx:
= lezsinxdz‘—le’sinzwlexcosx—kc
2 4 4
Therefore,

: 1 15
/ te®” sin(£?) dt = Zeﬁ sin(¢?) — Zet cos(t?) + C

Using integration by parts with u = sinz, du = cosz dz, and dv = e*dz, v = POC
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/(tan T+ cot z)? dz
Solution:
/(tan z + cotz)?dr = /(tan2 z + 2tanz cot z + cot® z) d
= /(sec2 z—1+2+csc?z—1)dz (using identities for tan®z and cot® z)
= /(SGC2 z +csc’z) dz
=tanz —cotx + C
/ te’” sin(£?) dt

|
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19

20)

21)

2p—4
d
) /pz—p o

Solution: Using partial fraction, we get:

2 —4 A B Alp—1)+Bp (A+B)p+(-4)

pp-1) p p-1  plp-1) ~  p-1)
Thus, A+ B=2and —A = —4. So, A =4, and B = —2. We have that:

= A e

dp 4In|p| —2lnjp—-1|+C
2= '

4
1
s il
/3 G712 "

Solution: Using direct substitution with u = 3z — 7, and du = 3dz, when z = 3,
then w = 2, and when z = 4, u = 5. We have that:

Silelat = -1 1T

T dpe | et == [P s = 0

/3(3,%—7)2“&‘C /23u2“ 3u b 15+\é C .
.

1

:‘/:ﬁ“:mNoteSa

i SO g of 22

P

oPutlon Usm@ﬁ@lﬁ with u = 2 — t2, and du = —2t dt, we get:
- 3 2
/-t—sdt=/—t—5(tdt)= / i < Y du
(2 —-1t2)2 (2 —-12)2 ; 2u?
spmel
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29)

On the remaining integral, using direct substitution with u = 22 + 1 and du = 2 d,
we get:

1 =l ] 5
/12+1d /%du~21n|u|+0~zln(z +1)+C

Thercfore,

b e
/m3+zdx=ln\m|*§]n(x +1)+C

Remark: This involves partial fractions with non-linear factors, which you are not
required to master in this course!

/ln(l +t)dt

Solution: Using direct substitution with s = 1 + ¢, and ds = dt, we have that:

/111(1+t)dt:/lnsds

Using integration by parts with v = lns du = - ds and dv = ds, v = s, we, fe

wmﬂ ﬁ 22

Therefore,

141) IA
sin(3z) cos(5z) P a‘

Solution: Using the trigonometric identity that sina cos b = 3(sin(a+b)+sin(a—b)),
we get:

/sin(3x) cos(bz) dr = / %(Sin(Sw) + sin(—2z)) dz = _1_16 cos(8z) + i cos(—2z) +C

Remark: You are not required to memorize any sum to product or product to sum
trigonometric identities!
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