1. HANDOUT SOLUTIONS

1.1. (1). This is a partial fraction problem.

Set the partial fraction for

22 -8x+3
(x=2)(x+1)2
A B C

“ro2 " (z+1)2 el
_Az®+2Az+ A+ Bz -2B+Cx? - Cx - 2C
- (x-2)(z+1)?
(A+C)a*+(2A+B-C)z+ A-2B-2C
- (z-2)(z+1)2

A+C=1
Thus we have {24+ B-C = -8
A-2B-2C=3
A=-1
Solve it, we have { B = -4
C=2

Therefore, we have

2 1 r -1 -4 2 1 2
wdfb:*/ + + dr=—-=Injz-2|+In|z+1|+ +C
2(x -2)(z+1)2 2J -2 (z+1)2 z+1 2 z+1
1.2. (2). This is a partial fraction problem.
Set the partial fraction for
6% — 8z + 11
(2z+1)(222 +5)
A Bz +C

T+l 2%+ 5

_2Ax2 +5A+2B2?+ Bz +2Cz+C
- (2 +1)(222 +5)
(2A+2B)2* + (B+2C)z+5A+C
- (2x +1)(222 +5)

2A+2B =6
Thus we have { B +2C = -8
5A+C =11
A=3
Solve it, we have { B =0
C=-4

Therefore, we have

6z -8z + 11 3 -4 3 2V2 2
[ a L dx=[+dx:1n|2x+1|—\/_arctan\/7x+0
(2z+1)(222 +5) 2r+1 222+5 2 V5 5
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1.3. (8). This is a partial fraction problem.

Set the partial fraction for
223 + 422 + 3z + 11
(z+1)2(22+4)
A B Czx+D
(z+1)2 vl 24
_A:c2+4A+B:173+B1’2+4Bx+4B+C’x3+2C’x2+C’:17+Dx2+2Dx+D
- (z+1)%(22+4)
(B+C)a2*+(A+B+2C+D)a*+(4B+2D+C)x+4A+4B+D
- (z+1)2(22+4)

B+(C=2
Thus we have A+B+20+D=4
4B+2D+C =3

4A+4B+D =11

A=2
B=1
Solve it, we have
c=1
D=-1
Therefore, we have
243 + 422 + 3 11 1 1 -1 1 1
/ %+ 4z + 3z + = + + 2 dr==In|z? + 4] - +1n|gg+1|+7arctan£+0
(o + 1)2(a? +4) (@+1)? z+l ?+d 2 ! 2 2

1.4. (4). It looks like that we should do trig substitution for this one.... But wait!
We can actually do this with normal substitution!

So you can take u = 2 — 322 and thus du = —6zdz. Then the original integral becomes

/m fﬁ\/_ 3\/m+c

1.5. (5). For this one, unfortunately, we have to use Trigonometric substitution.

Since we are in the scenario with terms A — Bx? involved with A =2 and B = 3, we can take z = \/gsin(u).
Now the original integration becomes

1 1 1
7dx:f—du: —u+C
f V2 - 322 VERVE
Now plug it back in u = arcsm(\/r ), we have the integral equals —= arcsm([ z)+C.
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