
Quiz 4 Solutions



I
. let flxl be a function with Taylor series given by

n{ en ( x - 21 "

and suppose the radius  of  convergence is 12=5 .

(a) Where is the Taylor series centered and what can
you say about

the interval of
convergence

?

The Taylor series is centered at a=2 .
The

interval of convergence is one of the following
for°PtfF?⇒

,
f3,A , f-3,7T

,
I -3,7 )

(b) Recall that the coefficients of
a Taylor series are given

by
an

= Ma )

n !
If cb=w4 ,

what Is f
" "

(2) ?
104=43 = find

13 !

f
"3421 = 104.13!

(c) If possible ,
write a series for flo ) .

If it is not possible ,

explain why not -

ftp.#cntH "

ldl If possible
,

write a series for f 18) . If it  is not possible ,

explain why not
. Since 8 is outside the interval of

convergence ,
we cannot express f 18 ) as a series with

the given  information .



2 . Write a Maclaurin series for flx )=xsinl 2×1 .
What is the

interval of convergence
?

sina.PE C- Mx2± Ioc : R

LZNH) !

sina.E.tn#Iii.t'=Ete2EIIngxsinl2xtnF.tNYzI.@Dzt0e:R

3. Write a Maclaurin series for flxl - I¥
.

# = Fax " Ioc : 1×1<1

+÷× .

- [[0 txl
"

Ioc : txl - 1 i.e.
,

1×1<1

¥1 go¥7 'ix
.

1.mx#toC:1x1clire.,R==
h=  0



4. Express |ex± dx as an infinite series .

ex . E. ×n÷ Ioc : R

e¥=Faxnn÷=÷+f?×n÷

'

Ioc : R

ftp.#.nxn.nn.)+h1xl+CIoc:f

-
* This is an infinite series but  not

a power
series .

I meant to subtract of the pesky tx
term . My bad !

5. Use series to approximate fttxedx correct to two decimal

places .

* This question has a typo .
the integral

needs to have an upper limit less than 1

to be done the nice way
I intended .

If

you attempted this question, you got full
credit . See section 8.7

, example 11 for
a worked out example of this method .



6
.

Use series to evaluate the following limit '

t.info

sinxxsxsinx
= Fg th

" ×2± Ioc : R
tenth !

ginx - x = Fa H )
"

XZNI Ioc ' R

12h HI !sina.IE
, trying Ioc :p

= ÷ + If . ¥,
+ . "

fino sina.fm#.tErxE.tit

=-D
7. Find the sum of the series Fetterman,

.

.

Ettienne '→at÷h= cos EHFI
YD



8
. Give the radius  and interval of

convergence
for the power series

¥ E÷lz× . ynt
'

Radius : nlg'gIE¥nk×→"¥np×
. ,,n+i )

= him 512×-1 ) n

na # /

= 512×-11 < |

µx-l|< ts

tg < 2×-1 < ts

¥ < 2x< st

F< x< E |R=to)
- a

gn
endpts " ×=¥ : I,E÷( zesty

"

;Eat⇒n
"

Alternating . ,

[
tl

"

harmonic'i→h = ,=nF 's

* F : ⇐ Eh . }. ,)n" = I.s÷⇐,n+ ,

"w#

=¥fz÷
←

harmonic
- ish

Ftd
- DIVERGES



9. Which function Is a solution to the differential equation

y "+y=2wsk ) ?

(a) yicoslzx)

y
'  

- Zsinlzx ) y "ty= - 4cos(2xI+ Costa )= - Zcosbx )

y
' '  

= - 400k Zx )

t

Zcoslx )
sad day 's

(b) y= sink )

y
'

= 2×01×2 )

y
"

'  -4×2 sin 1×4+2.1×2 )

y"+y=
' 4x2sidx2)+2coslx4+sinlD¥2cosk)

n

k ) yexsinlx)

y
'

' sinlxltxcosk )

y
"  

= coslxltcoslx ) - Xsinlx )

y
' '

tyidoskl - xsinlxltxsinlx )=2cosl× )
✓

Wool.

D



IO . Which function is a solution to the differential equation

y= 1¥13 ?

(a) y= ( × . 2)
3

II.36k¥; HK M¥13 . ix. uiyr

ay
Yay

! fatty!

II. solve the differential equation y '=×¥n* given the
initial condition ylol - -1 .

did =×y3F+xt

-3

y da
,

= itfvjdy= f '¥*d×
zy÷=

Fix - Z

Is = Ftxz + C

¥ -
Ftx + c

-32 = at
5= 2¥25yiott:

¥ = Hc ]yippy
C= -32



R .

• A tank contains 1000L of
pure water .

• Brine  containing
0.5 kg of salt

per Liter enters thetmk
at  a rate of 5 Llmin .

• Brine that contains 0.4 kg of salt per liter enters the
tank at a rate of 10 4mm .

• Tank is kept thoroughly mixed

• Brine drains from the tank at a rate  of 154mm
• How much salt is in the tank after t minutes ?
• How much salt is in the tank after 1 how ?

Let at ) be the concentration  of salt in the tank at time t
and let SCH be the amount  of salt in the tank at tint .

(6) = 0
, slot 0 C It ) = ,sfoIo

Flow of salt into the tank : 0.5. 5+0.410=6.5 kglmm

Flow  of salt out  of the tank : Ctt ) . 15=15*1000

Net change of salt in the tank "

¥ = 6.5 . 15,14 = 650-15*1000

fFssitTdoETdtifoootdtgsw.oEltFt@ln16To-t5SkH-ootottlswof.6.s,fkE%")

650 - 158W = ( Ft
(

650 = C ,

- IJSH ) = 650 Foot - 650


