SOLUTIONS FOR MATH 1B WEEK 2, TUESDAY

Exercise 1. Integrate by parts. Let

U=z du=dz
v = —ﬁlo—z dv =10"%dz
so that
/ 1(Z)zdz — —ﬁzlo—z n ﬁ 10d>
= —mzwﬁ - (ln10)2102 +C

Exercise 2. Integrate by parts. Let
u = cos(26) du = —2sin(26)df
v=—e" dv = e %db
Then
/69 cos(20)df = —e~’ cos(260) — 2 / e ?sin(20)d6
Integrate by parts again, this time with
u = sin(26) du = 2 cos(26)
v=—e"? dv=e"df

So that
/69 cos(20)df = —e~’ cos(20) — 2 <—e‘9 sin(20) + 2 / e”? cos(29)dt9)
5 / e cos(20)df = 2e7? sin(26) — e~ cos(20)
—9 2 —0 _: 1 —0
e " cos(20)df = 526 sin(26) — e cos(20) + C
Exercise 3. Integrate by parts twice, picking the polynomial for u each time:

1
/ (2 + e dr = —(2* + 1)e " + Z/xe_mdx
0

= —(z>+1)e™" +2 (—xem + /e:”dac>

=—(2*+1)e ¥ —2we " -2 +C
1
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Exercise 4. Use polynomial long division to write z* = (2* + 2> + 2 + 1)(z — 1) + 1. Thus

zt 3 9 1
de = [ (> +2"+ 2+ 1)de + dx
x—1 x—1

1 1 1
:Z—lx4+§x3+§x2+x+1n|x—l|+0

Exercise 5. Factor the denominator as (2z + 1)(z + 1). Then we wish to solve
A B _ 2
20 +1 x+1 (z+1D(z+1)
A(z+1)+ B2z +1) =2
(A+2B)x+ (A+B) =2

We do this by solving the linear system

A+2B=0
A+B=2

This has solution A =4, B = —2. Thus

/1 2 i /1 4 2 J
Y axr = — T
0 20243z +1 0o \2z+1 x+1

=2In|2z+ 1] —2In|x + 1|

1
0

=2(In3—In1—1n2+1n0) :lnz

Exercise 6. Factor the denominator as (t — 1)*(¢ 4+ 1)%. We wish to solve

A B C D 1
(t—1)2+t—1+(t+1)2+t+1_(t—1)2(t+1)2
At +1P2+Bt—D(t+1)*+CEt-1)*+ Dt -1t +1) =1

(B+D)Y +(A+B+C—-D)#*+(2A-B—-2C -D)t+(A-B+C+D)=1

This gives the linear system
B+D=0
A+B+C-D=0
2A—-B-2C-D=0
A-B+C+D=1

which has solution A=C =D =1/4, B= —1/4. Thus

dt 1 1 1 1
/kﬁ—ly_ﬂ/(4@—92_4@—1)+4@+U2+4@+U)dt
1 1 1

- ! ‘_|_4@+D

1
~Injt+1|+C
O 1o +4ny+!+
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Exercise 7. We need to solve
A n Bx+C _ 10
r—1 2249 (z—1)(22+9)
A(@*+9)+ (Bz+C)(z —1) =10
(A+ B)z* + (=B + C)z + (94 — C) = 10

This gives the linear system

A+B=0
-B+C=0
9A - C =10

This has the solution A =1 and B = C = —1. Thus
/ 10 dp — / 1 oz 1 I
(x —1)(2249) r—1 2249

_/ 1 €T 1 J
N r—1 2249 2249 v

1 1
=In|z—-1| - §1n(m2+9) — garctan (g) +C

Exercise 8. Start by completing the square and substituting v = = + 1:
x+4 x+4
——dr = | ——————d
/x2+2x+5 ’ /(x+1)2+4 !
u—+3
= d
/u2 +4 “
u 3
= d
/<u2+4+u2+4) “

1 3
=5 In(u? +4) + 3 arctan (g) +C

1 3 1
= —In((z + 1) +4) + = arctan Tt +C
2 2 2
Exercise 9. Let u = cosz, so du = — sin xdx, and
sinx —1
dr = d
/cos2x—3cosx o /u2—3u “

Now we wish to solve

A B -1

u+u—3_u(u—3)
Alu—3)+ Bu= -1
(A+ Bju —3A= -1
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So we have the linear system
A+B=0
—3A=-1
This has the solution A =1/3 and B = —1/3. Thus
—1 1 1
———dr = —— — |d
/u(u—?)) v /<3u 3(u—3)) "
1 1
:§ln|u|—§ln|u—3|+0

1 1
:§In|cosx|—§ln|cosx—3|+0



