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MATH 2050 TEST 3. SPRING 2013

. Use the method of Integration by Parts

to compute the integral:

/ 2" In(z) dz.

. Use the method of Trigonometric Substi-

tution to compute the integral:

22
/dm
Va4 — 2

. Use the method of Partial Fractions to

compute the integral:

/2x2+x+3
———dx.
3 + 322

sin® z cos* z dx

Sr — 7

dx
22 21— 3

/ 22e* dy

/xda:
V2 +3

/ X
VL 6$ 8
10.

Evaluate the improper integral:

o
/ e Tdzx.
10

SOLUTIONS

1. Use

u=Inx dv = 2" dz

du = (1/x) dx v=2%/8

to get

/:U7ln:vdx
1 1
= §x81nw —/8x7dx

1 1
= 3 22Inz — 6—4.%8—1—0.

2. Draw the triangle

2

4 — x?

xr = 2cos6

V4 —x2=2sin6

dr = —2sin6 db

to get



[
——dz
4 — 22
B / 4 cos? 0(—2sin 0dh)
N 2sinf

= —4/cos29d9

_ 4/;(1+c0s(29))d9
sin(260)

2o+ 22 1 c

= —2[0 4 sinf cos ] + C
= -2 {cosfl(x/Q) + V4 — :c2/4} +C

3. Partial fraction decomposition

222 +2+3 A B c
S S St
x%(x + 3) x 2 x+3

Matching up the numerators:

22° + 1z + 3
= Az(x + 3) + B(z + 3) + Cx?
= Az? + 3Ax + Bx + 3B + Cx?
=(A+C)2* + (3A+ B)x + 3B

Then B =1,80 A =0, and so C = 2.

That means

/2x2+x+3
z%(z + 3)

1 2
- [ (= d
/(1:2+x+3) v

1

dzx

4.
/ sin® z cos?  dx
= /(1 — cos® x) cos? zsinz dx
Put u = cosz, so that du = —sinz dzx.

Then

_ /(1 )t (—du)

:/ 6 _utdu

1 1
:?u7—gu5+c

1
= ~cos’z—=~cos?z + C

7 5
/ tan z sec® x dz

= /sec2 rsecztanx dx

Put u = sec z so that du = sec x tan x dx:

:/uzdu

=u3/3+C
=secdz/3+C

6. Partial fractions.

5e-7 A B
(x—3)(z+1) 2z2-3 x+1

Matching up the numerators:
bx —7=A(x+1)+ B(z —3)

Plug in x = —1 to get B = 3 and plug in
x = 3 to get that A = 2. Then

S — 7
/(:c—?))(x—i-l) du

/ 2+3 d
- r—3 x+1 :E

=2In|z -3|+3n|lz+1|+C

7. Integration by parts

u =’ dv = e** dx

du = 2z dx v=el/4




/ 22e* dx

1 1
= g2t — = /$64$ dz
4 2

Integration by parts again.

U=z dv = e** dx
du = dz v=el/4

1 11 1
= sze“ -3 [4306“ — / Ze“ dac]
= 19526495 — 1;1:649& + ie4z +C

4 8 32

8. Substitution: put v = z? + 3 so that
du = 2xdx. Then

/\/:U2x+3d$
:/(1/2)du
Vu

1
= 2/ul/zalu

=u!? 4+ C

=Va?2+3+C

9. Your need to complete the square:

/%:/#

Put v = 2 + 3 so that du = dz:

_ / du
Vu2 —1
Now do a trig substitution
U
u?—1
0

u = sect

vVu?2—1=tanf

du = secftan 0 do

10.

B / sec f tan 6d6
- tan 6

= /sec@d@

=In|secd + tanb| + C

zln‘u+\/ﬁ‘+(}
:ln‘(x—i-?))—i-\/m‘—i-c

= lim e Tdx
a—r o0 10

. _
= sl

10
= lim (—e™% 4 ¢719)
a—00

_ 10



