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Formulae

/tan(x) de = In|sec(z)|+C /sec(:z:) dx = In|sec(x) + tan(z)| + C
1 1 .
/ T2 der = arctan(z)+ C / mdx = arcsin(x) + C
dtan(xz) 5 dsec(z)
- = sec(x) = tan(z) sec(x)
1 = sin®(x) + cos?(z) 1 + tan®(z) = sec?(z)
cost () = 1+ C(;S(2l‘) sin?(z) = 1-— C(;S(Ql’)
K(b—a)? K(b—a)®
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This exam consists of 5 questions. Answer the questions in the
spaces provided.

1. (30 points) Compute the following integrals:
(a)
/tan3(x) sec’(r)dx

Solution:
qu."ca)cec‘(,) dx = J giad(z) el Sl dn
. —du
Lok u= oste) ”:_“ - simle] = e = Sinl=)
»Jshsts)co;‘@cm)dz - -JCl—m“) LT S S
= + i G) - dps el 4L
(b)
/ 2?sin(2?) dx
Solution:

|
= Ju‘sin(,{t}o\& = -.';_-J wsina) dn w 71-"’“(%)
|

'
= —zuensCu) 4."{’:.@!(«)&& = —tucos(u) t=Siula) +C

gz xteus(xY) ¢ < SinCxt) +C
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2. (30 points) By doing a suitable trigonometric substitution, compute the following
integral

25
/ S —
(V4z? —1)3
Carefully justify your answer. You should simplify your final answer using an appropriate

right triangle.

Solution:

% = se;(ol » :—; = —boul8) () > odx = L Cow (D) s2c®) P

(Yext—s / > ()

us= 60O 3 d_":, ? s _du
2 = =HOl =» 40 = T

[
Cous Q) Sec (O dd) = Ju,"(l-ou"-)"du\ = ju"‘.,.g_.‘.“tdu

S s( '
=) J’— oz = z_'f‘/ sec” (0] bou(0) 2c®)dO =73 twi Q) SeS00) 4B
&an3(

= -—u-'... Ly« _‘-u3+c = - éﬂlﬂ-'(a)-l-ZGeu(OI'P—;—é““?(@} ¢C

3
_  Ssec CG) )
= = Zn-=S%c(0) » cis(0) = r

A Yor; D Gul@/ = fgm,

> j(t), dn. > e (- (Vammi +eAfammg o 4 Cfamies ] )4
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3. (30 points) (a) Write down the general form of the partial fraction decomposition of

the function
r(z)

(22 +1)%(z+ 1)
where 7(x) is a polynomial with deg(r(z)) < 5.

Solution:
(< Cev) x| Grey®t  xe

(b) In the case that r(z) = 2* +42*+2x+ 1, show that function can actually be written

as
A Bz

cr1 @i

Use this to compute the integral

/x4+4x2—|—2x+1
(x24+1)2(x+ 1)

Solution:
RE 177 A Sy _ A _B= _ Alxte )Ty Bx(xur)
L;_t.\ﬁj?-(,'m-\-ll xet (ﬂ"'*"l& (& x1)C xVet)®
= A2+ ([ZAeg) 52 1 Ba + 4
(xR x1)( aet)®
=1
= 75‘!’534 ) h/
A=l
Y43
=) 2""‘(8"1-2&-}1 dr = ~— dx ¢ _‘_dak
@"“jz‘%_‘_” r < d) (?"‘f')

- {“Iz-r]I - g 1 + C
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4. (30 points) Determine if the following improper integrals are convergent or divergent.
Justify your answers.

(a)
/OO (22 — 1)3d /

& x=%)
Solution:
72 Z# v geat £l 50 &
Conyislrr j S ol «— -~
@*-1) )3 %
—&
U=xbaf = du _ — ol 2 R S
2 o 2 D ez = 2= = (x"-—n)ﬂvd“" & ] ul dw
x - ot 1
(3 s G =L
0 S e o € ETET Gt = T ke
(€ ]
= 00 =5 olVergedt &e»
Y > cos(z) + sin(z) + 3
COS(x Sinixr
/0 Prr2rtl F ke inEe
Solution: dm wet ook Courvesgente
“ " } “ I/
casCn) ¢ Stuex) + 3 Cos () &« STuetx) £ 3 COs ) € Stuex) ¢ I
] dx = 1 dx + T
S xPtxTem o s XtXTetm x| 2P Extem x|

J |
O < cos(RI+EsM)+3 (S ol © < Jliateantl { 53 = Cuw)

cosCr) ¢ STuex) 3
B o ¢ ¢ is ow C1,°0)
z"-rz“-ezx-\q »
‘f‘ An i -< |* s
-y - L — L’ - k s
y, =3 - =3 22t , = 4_:;.‘ 2(—" = ’T

= Con act
cor. —E
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5. (30 points) Let f be a function whose fourth derivative has the following graph.

> (s

Consider the integral fi f(z)d.

Assume that the eighth Simpson’s approximation to this integral is Sg = %.

Given this information, is it possible that ff LS (@)dr = 2—?? Carefully justify your answer.

Solution:

Grogh = |Fln| 2 fo ol xin G443

- | | 2 @ -c-w) 64
S < = — = ;=
/€0 . 4% /80 ¢
g 24
-

Y
Ovvolnytom P M/ Jj(_,"."_ #+ :_:
-4
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