MAT 126: PROBLEM SET 2 SOLUTIONS

NOTE: I am not going to typeset the process by which I solved the systems of
equations arising in partial fractions problems. However, your answers should
include this for the sake of being complete.
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1. (b) I am not typesetting polynomial long division; but you must write it out.
J 8x2 +6x + 4

x+1
=4x? —2x +6log|x + 1|+ C O

dx:J[Sx—2+6} dx
x+1



- (© JtanQ(x) dx = J [sec?(x) — 1] dx = tan(x) —x + C

. (d J’ 1 dx—J 1 —sin(x) dx Jl—sin(x) dx

1 + sin(x) 1 —sin?(x) cos?(x)
[secQ(x) —sec(x) tan(x ] dx = tan(x) —sec(x) + C
. (@) e e
J'62X+26X+1dxil[(ex+1)2 dx
1 —1 —1
_J(u+1)2du_u+1 +C= ex+1 +C
. (b) X 1 1
dx == du
V1—x4 2)V1—u?

1 1
=3 arcsin(u) + C = 3 arcsin(x?) + C

. (0

Jlog (cos(x)) tan(x) dx
:fJ'udu:%lu2+C:—log (cos(x))+ C
. (a)
Jﬁlog(x) dx
_ 2.3/2 2
x%/?log 3 J\/;cdx
= =x%?1log(x) %xg/Q +C
- ®) szex dx

=x%e* — 2J'xeX dx

=x%e* — 2xe* + 2Jex dx

=(x*—2x+2)e*+C



3. (0
Jlog?’(x) dx

=xlog3(x) — 3J10g2(x) dx

= xlog3(x) — 3x log?(x) + 6J10g(x) dx

= xlog®(x) — 3xlog?(x) + 6xlog(x) — 6 J dx

= xlog3(x) — 3xlog?(x) + 6xlog(x) — 6x + C

3. @ JsecS(x) dx

= sec(x) tan(x) — Psec(x) tan?(x) dx

— coc() tan) — [ sect) (sec?(x) — 1) dx

= sec(x) tan(x) + u sec(x) dx — Jsec?’(x) dx

= sec(x) tan(x) + log [sec(x) + tan(x)| — Jsec3(x) dx

=2 J sec?(x) = sec(x) tan(x) 4 log |sec(x) + tan(x)|

= Jsec?’(x) = %sec(x) tan(x) + %log lsec(x) + tan(x)| + C
@ J;J:lldx:4jx21+1dx+ﬂx22ildx

1 2
= 4arctan(x) + 5 J Tj»l

11
= 4arctan(x) + = J —du
2] u

1
= 4arctan(x) + 3 log [ul + C

1
= 4arctan(x) + 3 log x>+ 1|+ C



4. (b)

4. (c)

22+ 7x—1 24+ T7x—1
x34+x2—x—1 (x—1)(x+1)2
A B C

:X71+x+1+(x+1)2

A2 +2x+1)+B(x2—1)+C(x—1)

- (x—1)(x + 1)
(A+B)Xx?2+(2A+C)x+(A—B—C)

B (x —1)(x+1)2

=A+4+B=2 2A4+C=7 A-B-C=-1
=A=2 B=0, C=3

2x2 +7x—1 2 3
S e S By NI . S|
J'XB+X2_X—1 ¥ Jx—l X+J(x+1)2 *

3
=2loglx — 1| - —— +C
og|x — 1 X+1+

XB4+x+2 x¥+x+2 Ax+B  Cx+D
Arndal . E+1? x4l (1)
(Ax+B)(x2+1)+Cx+D

B 62+ 1)

Ax® +Bx?+ (A +C)x + (B+D)

B e+ 172

—A=1, B=0, A+C=1, B+D=2
= A=1, B=0, C=0, D=2

X3
+x42 X 1
Jx4+2x2+1 Jx2+1 b J(x2+1)2 x=

11
[ —ajad“

1
=§IOquI+C:§10g|x2—|—1|+C




1 [P 4+1)—x2
J(x2+1)2d"*J e &

1 x2
J'T—Fl dX_Ji(XQ—i-l)Q dx

¢ ()+1 X 1J' 1 q
=ar x)+ = — = x
arctanl 2x2+1 2)x2+1

1 1
:§arctan(x)+§x2xﬁ—|—c

1
() = 5 log [x? + 1| + arctan(x) + +C

x2+1

(This was, after all, the last problem on the assignment.)



