
Final Exam, Mathematics 20D
Dr. Cristian D. Popescu
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Name:
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Section Number:

Note: There are 8 problems on this exam, worth 25 points each. You will not
receive credit unless you show all your work. No books, calculators, notes or tables
are permitted. Good luck !

(25 pts.) I. (1) Solve the following initial value problem.

a"  + 4a '  *  4y :  12 .  e-2t ,  g(o)  :  0 ,  gr ' (o)  :  o .

(2) Indicate the interval of definition for the solution you found in (1).
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(25 pts.) II. A. For the differential equation

a "  - a : 0 ,

at the regular point ,ro : 0

(1) determine the recurrence relation satisfied by the coefficients {arr}r,>o of its
general power series solution I",>o an ' fr'.

(2) find the first four terms in each of the two linearly independent series solu-
tions.

B. Determine a lower bound for the radius of convergence of series solutions to
the differential equation
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about the regular point fro: 4.
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(25 pts.) nI. (1) Find the radius of convergence and interval of convergence for
the following power series.

\ - 2 ' . ( r - 2 ) "
Z <  n + 2

(2) Specify for which points in its interval of convergence the power series in (1)
converges absolutely, respectively conditionally.

(l) kfroGst' a^=q^&-a)n
n+ a.'

lim la*,1,i5;m=lgl" -lg;affitx-r.t
-alx-e\ 

ly'' H= trx_tl
1tr*, senies is aisof,/"J y c^*qd ,f Jlx-fr|< I/ u

€> lx_Rl.*
+ o<y-ffior **.x{<O

_''":6. 
-*. x-?,.*

s {of o 
A_rx<f

This [s qn interv^l enler* d dr x=/ { *Jin*,,,fi
KC";,a o{ Corrverflqe : i,

-w fr" inferra{ # u
cc^vE 

T*-ist 
@,vergre at *le*& i nbU X:EF:

X= ?,, A a^(?;e)^ =. Lanea", , . ̂ n tQ' a- n=r f n=t l* = LCI)"f =f,.e*-11"s rs alfurnor tn'7, cunJ _Y'V ̂b^=,lfu I = # :r :" fuE' 
n+a'

a) bn*, -#.#^-*b,!giotll 
s. Ke n+z>n+?. 6ra({n

,lWg]- b n = lg*# ='i.!i;#" ^: eE, +H'&n es Cs)ver#q A "€t]"+n" At+"r*+ins h*sT€+



x=7'6ff i= E,#=E,h
l-Art rs S,rn,hrto 16" lUrrrcr. s€r{<S E: exred rf dtverq€S:[bu"ever,#e Gnvorson kd co nm+ l*uJi' iI rn,,! a^, nt l)So ttre (&lAe L;nit'*ofo,.,* I€$

A # q*l 
E+ b+h twve ffsittvetuns

tP Im ;e =( t rn "  =hm -+ : - / -=-^ .  r ,  n
L :::T 

"i: '-y 
n-i+,*foo=l=o'ad lrsf,nile,n.;yr.i#&#J*l 

;::W* lw, *: tus E h
r f te ineNq( 4 ^*rev,=-f lusfr?,A

(e) F., f"l(r)+k purlryryes c'^veryes abskfieffi^ G,7\,
fu A+*'=* ,snce *lf lA-N I i i
@h,o,Eh^nbd;ve*Fll-* ,l 

= E#? *J*d's'ene.
at x=ZU:in l^'tOil+t yr*i&* rst.r+ ahoMl

StnU€ ,+ <tW&Y=+,tt r,s *rulnon"lly anvat6enf 1+s<,



(25 pts.) IV. Determine which of the following infinite series are convergent and
which are divergent.
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(25 pts.) V. (1) Write down the Taylor series expansion of

f ( r ) :  " - "  ,

about o : 0 and determine its radius of convergence.
(2) Compute the value 72Q.2) of the second Taylor polynomial:12(r) associated

to f at a : 0 and estimate the error in approximating s-O'oa with "2(0.2). Take
into account that ; l t l l (z)l  < 0.6, for al l  r in the interval (-0.2,0.2).

(3) Use the power series in (1) to approximate the integral

fr' "-" d'*

within 0.01.
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(25 pts.) VI. Solve the following initial value problem

t "a '  +  4 t2y  :  s ' t ,  g ( -1 )  :  0

and indicate the maximal interval of definition for its solution.
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