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Name:

Read all of the following information before starting the exam:

e Complete each problem. Show all of your work clearly and in order and justify your
answers, as partial credit will be given when appropriate and there may be NO credit

given for problems without supporting work.

e Circle or otherwise indicate your final answers.. All answers should be completely

simplified, unless otherwise stated.

e You may use a non graphical calculator.

e This test has 3 problems - you have to solve them all.

e [t is your responsibility to make sure that you have all of the pages!

e Good luck!
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1. Integrate following integrals using partial fractions:
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Solution: Start with

1 B 1 _a b c

(20— 1)(2z + 1) T T R P
Ca(42? - 1)+ b2+ 1) +ex(2x—1)  (da+2b+2c)z®+ (b—c)z—a
B (22 — 1)(2z + 1) B z(2r — 1)(22 + 1)

423 — x

to get linear system of equations

da + 2b + 2¢ = 0
b — ¢ =0
a = 1
which has a solution a = —1, b = 1 = ¢. Thus,
/ /dx / / dx
i3 —x 2r — 1 2 + 1
1, |42? -1
—In|z|+ = ln|2x71|+f]ln|21:+1| fln v ‘
x
dx
() /(w+1><x2—x+1)_
Solution: Start with
1 A Bz +C  A@*—z+1)+ (Bx+CO)(z+1)
(z+D(22—z+1) x+1 22—-2+1 (x+1)(22—z+1)
Thus, 1 = A(2? —2+1)+ (Bx+C)(z+1) = (A+ B)2?>+ (-A+B+C)z+ (A+C)

and we get the following linear system of equations

A + B =0

-A + B + C =0

A + C =0
which has a solution A = %, B = —% and % Therefore
1 —z+2 1 —2x+4 1 —22+1+43 1 2x—-1 1 1
322—2+1 6 22—-a2+1 6 22—-x+1 :_é.xQ—x+1+§.x2—x+1
Finally,

dx 1 dx 1 2z — 1 1 1

/(w+1)(m2—x+1) :3/a:+1_6/a:2—x+1 6/x2—x+1
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2. Compute following improper integrals:
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(a) / (1— 2)e"dy

0

Solution:
+0oo w w
/ (1 —x)e *dx = lim /(1 —xz)e “dx = lim | (x—1)e "y — /exd:c
w—r00 w—r00
0 0 0
_ 1 _ —-—w _ _ -0 -\ |w
—wlgréo (w—1)e O0—-1De "+ (™) [§)
= lim (we_w —e Y4+ 1l4+ev— 1)
wW—r 00
1
= lim (we_w) = lim <£>= lim () =
wW—00 w—oo \eW /) [ w—oo \ eW
5 dx
1 2225 — 22
Solution:
/5 dx _/5 dx _1/5 dx
2,25 — 22 2 125 2 2
LR R e im@t B im
B 1/1 dt B 1/7r cos udu
diiZ£?525 1/5 t24/1 — 2 dtt::c?)i;l#du 25 arcsin% sin? uy/ 1 — sin® u

1 [7 du
2

25 arcsiné S u

= —tan

™

Ly

o1
arcsin 5




3. Use trigonometric substitution

. 42 .
Hint: If t = tan § then dr = Qdfz , cosz = =L and sinz = 2

1+ 1+t 1+t27
If t = tanx, then dt = coch = (1 +tan?z)dr = (1 +t?)dx, cosx = ﬁ and sinx = \/1:?
dz
@ [ 5o ez
cosx +sinx

Solution:

/ dx B / dy _/ dy
3—cosx+sinx 314+ -1 —y2)+2y ) 42 +2y+2

1/ dy L (4 <+1>>+C
= - | ——FS——=—F7arctan | — (y+ ~
Yo+ VT VI A

(b) /sin4 zcostz =

Solution:
sin® z cos* x _ sint 2z = L (1 —cosda)? = L 1 — 2cos 4z + cos® 4x =
4 16 16
_x sin4m+i 14 3 _3£ sin4x+sin8x+c
16 32 32 COSST =397 739 128

(©) /sinxcosxdw _

1+sin?z

Solution:

sin x cos = at/2 1
———dr = —— =—In|1+¢
/1+Sin2$ t:sin2m/1+t 2 ’ |
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