MAZ261 Final Exam Review Problems: Answers
Format: Choose 5 out of 6 problems (worth 20 pts each) + 1 bonus problem

I. Choose any problem from Exam 1 and rework it. (Do them all if necessary)

II. Given the functions y; =%+2y, = x y,=x’. Find the area of the region by evaluating both a
dx and a dy integral

=y, ox=x=x —x=0=xx’ -1)=0= x(x-1)(x+1)=0
=x,=-Lx,=0,x,=1=y,=-1y,=0,y, =1

Based on the symmetry of the intersecting graphs,
1

A= Zj(x—x3)dx= 2(%x2 —ix“} =x2(1—%x21; =1(1—%):%
0

0
1

A=2f(y" = yhy =26y -4y7) =Gy -] =3-1=4

ce— .~

II1. Given the function f(x)= lnTx find the volume generated by rotating the graph
X

around the x-axis fromx=1tox=2

+(Inx ’ ° , dx dx
V=7[J' — dxzf[jln x—=u=lnx..du=—
1 \/; 1 X

X
Method of Washers: ) 1
=>V=r .[ u’du =Eju2du =zy’ 212 :§(ln2)3
u(1) 0



Yx-VE
x—k

IV.a) Use L’Hopital’s Rule to evaluate: lim .,

3/, 3/ d (173 k1/3 1 ,.-2/3
fim,_, Y2V _jim M— lim,_, 3* = 1lim_, x* =—_
x—k 4 (x—k) 1 R/ k>

Check: Note that x—k = (x> k"> x** + &"x'"* + k)

Hence:
. Vx -k . PRAT T . |
lim,_,, —k =lim, (x1/3 _k1/3)(x2/3 + (kx)1/3 PEE ) =lim, (xz/s + (kx)1/3 n k1/3)
1 1 1

- k2/3+k2/3 +k2/3 - 3k2/3 - 3W

b.) Use L’Hopital’s Rule to evaluate: lim 3
X

e3x 3x 3x 3x ie3x
. 1 dx 1 _ T dx
lim _, —=lim_, =lim _,_ ——>=Ilim, =lim_, 3

X y X X

X X
3x 3x

3e3x 3x ie 3€
: — 315 —371; dx _3 -9 3x _
lim_ o plim,  —=3lim - —=5lim =32lim _,_e" =o

X X <X
x+1
c.) Evaluate: J.—d
3x"+6x+3

U =3x> +6x+3= du = (6x+6)dx = 6(x +1)dx = (x+1)dx = Ldu

u(b
. X—H 1 ﬂ:ll 3(b2+2b+l _1 1 1 1 1
h .¢|1.3x2 +6x+3 dx ° u(a) u 0 n|u 3(”2"'2‘”'1 6 (H‘S b+ ‘ 1’1‘3 at ‘)
2
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V.a) Show that: [a+ln|cos x|]cosx+(b+x)sinx satisfies the differential equation:

y '+ y=secx

= [a + 1n|cos x|]cos x+(b+x)siny =y = di ([a + 1n|cos x|]cos x+ (b + x)sin x)
x

= (_ S xjcos x+(a+ In|cos x|)(— sin x)+sin x + (b + x)cos x
cos x

= —sinx—asinx—1n|cosx|sinx+sinx+bcosx+xcosx
= —(a +1n|cos x|)sin x4+ (x+b)cos x
d
”

y=—y'= i(— (a + 1n|cos x|)sinx +(x+b)cos x) = —(a + 1n|cos x|)cosx -
dx dx cos X

—sinx .
sin x

+cosx—(x+b)sinx =—acosx— 1n|cosx|cosx+ S +cosx—(x+b)sinx

COS X
= —(a + ln|cos x|)cos X + tan xsin x + cos x — (x + b)sin x

— y”+ y=sinxtanx+cosx = cos x{tan” x +1) = cos x(sec” x) = sec x

b.) Evaluate J-l_—xdx

VI=x?

dx = arcsin x + + I 0

I-x 1 X
et et e

=arcsinx+1-2u"? + C =arcsinx+v1-x> +C

(XJ
arcsin| —
j 2
\/7

j _ 2 N Iarcsm(x/Z)

Va-x*

c.) Evaluate:

u= arcsm( dx J-udu

X
2
ul+C= %(arcsm(x/ 2)) +C

NI»—

VL.a) Evaluate .[ x* cos2xdx by parts



u dv

x° COS2x
2x (1/2)sin2x
2 -(1/4)cos2x
0 -(1/8)sin2x

Ixz cos 2xdx =1 x*sin2x+ 1 xcos2x—Lsin2x+ C = %[(x2 —1)sin 2x+ xcos 2x]+ €

b.) Evaluate: J‘ﬁdx
X" +2x+

X X X
dx = dc=|——
Ix2+2x+5x Ix2+2x+1—1+5 * I(x+1)2+22

dx

u—1 u 1 dw u
:J'mdu:juz +4d”_.[md” :%IV—%arctan[Ej

= %lnw—%arctan(xTHj +C= %ln‘u2 +4‘ —larctan(2 (x+1))+C

= Lin(x> + 2x +5) - arctan(% (x + 1))+ €
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