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Final Exam Review Solutions 

(1) Find the integrals. 

 (a)      ∫ xe5x+2 dx
v.¥.tt#frationbyPa+su--Xdu--1dxdv=esx+2dx-ycan integrate usingu-subuithu-s-x-12gxe.si/tIj=xe5X+2-gIe5x+2dx=ge5×+L¥e5×-k-
ur - gvdu

Notice that e"=E)
'

and e"×=¢ )
"
so

=f¥e¥¥Ydx=f ,"é-é×dx=é-±é×¥
eH_te"-Le-téI

@U-substitutionu-lncos-xdu-eos.li#gdXor-du--aos-t--F.
So the integral briones

fun)du=¥=|-lh£+c]



Integration by parts .

U=×2 ✓= - cos LX)

du=2xd✗ dr=sink dx

= - ✗
2
cos LX) - g-wslx) .2x DX

=#wslx) +2fwÉy
Pants again
a- ✗ ✓= Sina)

duel DX dv= wscx) dx

=
-✗
'

wscx)t2(×sincx)-dx)
= -✗Zwslx) + 2x sink) - 2C

- WSH)) + c

=-sLD-2Xsnlx)t2wslx)-

[ sin is
an odd function

.

fix> = = = - ×¥= - fad

so this function i.
odd

.

This means fFcx)dx= ☐ if f- (X) is continuous .

- a

so this integral is

Here ,
this function is not continuous

on

the interval we
chose .

We cannot

compute the integral using
the

Fundamental Theorem of
calculus .



We needto find local max a local min and

compareto
the endpoints .

fix)=2X -¥
0=211-¥ local→ f- (2) = 22-8 In2=-1.545

2X=¥ →f- (1) = 1-81%1 = 1

2×2=8 endpoint /
→ f- (5)= 25-81ns

= 12.124

✗2=4 So absolute maximum of
✗ =¥2 ÷¥÷=← absolute minimum of

-21s not in [1,5]

We need a point on the
line and the slope

of f-4) at that point
.

point is 142)

slope :-[ 1×1=22-51-2×7
I -12
tchain rule

1-
'

(1) =2e (-2-1)--2.81-21=-4

Apply Point
-Slope Formula

y-2=(-411×-1)
9=-4×+4+2 9=-4×+60



Slices are disks

¥#o
.

fft let-145 DX = Itfoe
"-186+16 DX = it (¥e"+8e×-116 =

K(£e"-8é→2-(£-8

Yx Shell

÷¥i¥⇒

i -

, racy mwisht"

Fadi £21T 12-1×7¥ DX = 21T f?¥ + I DX =
21-✗

21T Gln 1×1 + ✗)]?= 21T (2- In3 -13 - + 1 ) ) =

/2I(2ln3-2



'

First find the intersections

a i⇒y
y
'
-34=0 so y=od
ugly-11=0 y⇒

0 ✗ 9

Wagner
foitlri-ridy-fo%13yi-ly-Ddy-itfoaj-jdy-itlsj-jED.IE/s5-¥-0)=ñG±

\ These intersect Uhm y=2 or ✗2=32
FIVE

✗= -1-402=1--5.66

%
.

5=2-% and is size
of one

cross section square
g, gpygggfnetion side of cross section -

ti rnstick'Y°P '

gµ⇒d×=f(2-¥5d× =/4- + Y÷ud×
-Ka -K -Kv

=4x-¥+¥÷J"=4rx-Y¥+¥Ifyri+%#÷÷
F-



The formula for average
value is £a Cx) DX

¥ [44¥'d ✗ = d- fit-1¥ DX
= t.4x-I-D.IE (12-5-(4-5))=5112-1-7-1
We get average

value by dividing
the interval la , b) into n pieces

É flxi)
Then we

take more a moreand approximating
.

intervals to get better approximations
.

To get the
actual average

value
,
we take a limit : Ling, d- ¥,

flxi) = t.ig.SE?EIfcxiT=
b since n =b

b.to#Is&=,fHi)Dx=bt-afafLHdx. →

definition of integral .



Since the limit of the top and bottom go to
as

we can use
L' Hospital

.

it
1in Z5

=
✗→•

☒ ¥ + In✗
Limit is s-111 as on top and

bottom so

apply L'Hip ital again .

f-✗
-42

¥-7. g-
= ¥1 7- ¥ = II. Fox = as

Algebra

¥7s ✗ = as ¥3s e
"-1=0 so apply

L'Hospital

with ✗ =¥
"8-
"

=¥ze"É¥is =
1in 29=2
✗ → as fsupn Rule !

% goes too
as

☒→ as so

e4× goes to 1
.


