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‘/11. Consider the Cauchy problems: (d) A particular integral of the complete equation
. 1.
oy =y 2y =y is yp(x) = 5 sin 2z
D\ @) =2 2 y) =0
y\e) = y(1) = X(e) The general integral of the complete equation
(a) y = 0 is the solution of problem 1) is y = Cy cos 3z + Cy sin 3z + 5 Cos 2z

(b) problem 1) admits constant solutions

X(c) problem 2) has one and only one solution, \/14_ Consider y” + 9y = cos3z. Then
which is y(z) =0

(d) y = @ is a solution of problem 2) (a) The forcing term is not resonant

(e) the solution of problem 1) is y = Cz, C € R X(b) A particular integral of the complete equation
is of the form y,(z) = x(c cos 3z + B sin 3x)

/12, Consider the equation zy’ = y. Then one can say (c) tI‘he general integral of the complete equation
that is y(z) = acos 3z 2

(d) The solutions are periodic
(a) the equation has no constant solutions

(b) y=Cz, C € R\{0} is the general integral
X(c) y =0 is a particular integral

(e) The general integral of the complete equation
is y(z) = z(C} cos 3z + Cy sin 3z)

(d) y=—z +2 is a particular integral \/15. Consider the equation z”" — 2z’ + 5z = g(t).

(e) y=2 —1 is a particular integral (a) The general integral of the homogeneous asso-
ciated equation is z,(t) = C1 cos 2t + Casin 2t
13. Consider the equation y” + 9y = cos 2z. Then X(b) If g(t) = e’ cos 2t then the particular integrals

are of the form z,(t) = te'(acos2t + bsin 2t)
(a) The general integral of the homogeneous associ-

1 (c) If g(t) = cos 2t then the particular integrals are

ated equation is y = C1€%* + Coe ™% + g cos2z of the form ,(t) = t(acos 2t + bsin 2t)

(b) The general integral of the homogeneous asso- (d) If g(t) = (2t — 1)et then a particular integral is
ciated equation is y = C; cos 2z + Ca sin 2z of the form x,(t) = a(2t — 1)t

(c) The general integral of the homogeneous asso- (e) If g(t) = e’ sin 3t then the forcing term is reso-
ciated equation is y = C; + C2e™%% nant

Az+q:0 —D A=13L
6=0 Ww=4j
2
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\/ 11. The McLaurin polynomial of order 6 of the function

flz)= % ig

(a) 1+ r}zﬁ
¥b) e— §z°
(c) 2+ }a°
(d) 1 - 5a®
() 1+ %xe

J12. The Taylor expansion of f(z) for  — 2 is f(z) =
4—3(z - 2)® + o((z — 2)°). Then

(a) z = 2 is an inflection point for f
(b) z =0 is a maximum point for f
(¢) z =0 is a minimum point for f
(d) = =2 is a minimum point for f

A(e) z =2 is a maximum point for f

\/ 13. The function f : {0,3] — R is continuous and de-
creasing. Then we can say that

(2) £(10,3)) = £(0), F3)]

(b) £((0,3)) = (£(3), £(0))

() £((0,3]) = (£(3), f(O)]
() £(0,3)) = [£(3), f0)]

(e) all other statements are false

J 14. The function f : R — R is differentiable and
£(0) = f(1) = 0. Setting g(z) = f(z)%, then we
have that

¥(a) the derivative ¢'(z) has at least three zeroes

(b) the derivative g'(z) has two (and only two) ze-
roes

() the derivative ¢'(z) has three (and only three)
zeroes

(d) the derivative ¢ (z) han no zeroes
(e) the derivative g'(z) has at least four zeroes

\/ 15. The principal part (with respect to p(z) = x) for
z — 0% of f(z) = 3z + V4z? + 2x3 is

X(a)
(b)
(c) V2z°/?
(d) 3z

(e) 3z + o(x)

5
£3/2

\/ 16. A primitive of the function f(z) = %—23%_—2- is

w(a) 3log(z? +1)
(b) 3arctanz
(c) 3log(z?® +1)
(d) 3arctan(z?® +1)

(e) all other statements are false

\/ 17. One of the following statements is true. Which one?

(a) if f is integrable on [a,b], then 3c € [a,b] such
that f(c) = 525 Ji f(z)d=

(b) if f continuous in [a,b], then 3c € |a,
that f(c) = 525 Ja fla)dT

x(c) if f continuous in [a,b], then 3c € [a,b] such

that f(¢) = 55 f:f(z)da:

(d) if f continuous in [a,b], then 3c € [a,b) such
that f(c) = J. f(z)dz

(e) if f is integrable on (a,b], then 3c € [a, b] tsuch
that f(c) = f: flz)dz

b} such

J18. 1t F(z) = [y t2cosh(t?) dz then

(a) F is increasing on (0,+00) and decreasing on
(_0010)

X(b) F is increasing on R
(c) F has a minimum in 0
(d) F has a maximum in 0

(e) all other statements are false

\/ 19. The function f is continuous on [0, +00) and f(z) <
0 for all £ > 0. The the improper integral

JARCEE

(a) is indeterminate
(b) diverges to —oo
(c) converges to a negative number
¥(d) is either convergent or divergent to —oo
(e) all other statements are false

\/ 20. The differential equation ¢’ —y =0

%(a) has at least one solution which is unbounded
on (0, +00) g

(b) has no solution bounded on (0, +00)
(c) has no solution unbounded on (0,+00)

(d) has at least one solution that changes it sign
infinitely many times

(e) has only positive solutions

© Proprieta ri X igitali i istribuzi
p riservata dell'autore - Digitalizzazione e distribuzione a cura del CENTRO APPUNTI - Corso Luigi Einaudi, 55 - Torino / P
, 55 - Torino / Pagina 77 di 120




© Proprieta riservata dell'autore - Digitalizzazione e distribuzione a cura del CENTRO APPUNTI - Corso Luigi Einaudi, 55 - Torino / Pagina 79 di 120

D ETI AR NS ER U TN
%) domn (R)= Rx
D) doee (B = (2% o)
XD iy reier defieed,
4) dore () = R
D) dom () = (=00, 34

%) Soppor, Aot AC R, wp A= 2 ol (0@ 0 0. Then
92ch
) texe exints X € A swion thok 04X <2
O foere exiss X €A ®en ok x> 4
D A= (e2) | | ! '
2 eitrex. O € oc 26 A

®) St A= ixr%*%]nf—_ﬁ\\iﬁﬂ(\ixa@,:xs‘l} Teen
6) e ()= + 00
A9 A hos trexican
9 A has ricionsn
D A= {x e R %03
2) A is rok boxded.

DToke tre st A= §x=3-2  ne N\OES O §x € R: 0<x<4 §.Tnen
%) A iy bourd s,

B) D oy weoxionoe

DP& 0L PrINLeAIIT

D wp(th= 4

2) welh) +2

19 Coosider, A0 ek K= X6 R:10-1x |66 ITren:
Xia) K=[ ‘a4 ]
DK=(4 %)
D K= (w0)u (4, 4)
d) K= (1, 400)
) K= i6~‘-1x55 i x%0 —

Ix-0<5 f x<0

© Proprieta riservata dell'autore - Digitalizzazione e distribuzione a cura del CENTRO APPUNTI - Corso Luigi Einaudi, 55 - Torino / Pagina 79 di 120



© Proprieta riservata dellautore - Digitalizzazione e distribuzione a cura del CENTRO APPUNTI - Corso Luigi Einaudi, 55 - Torino / Pagina 81 di 120
9 Sk P0)= AL o, Q<) = ¥ |, ren
2 80 =ix), Nxe R
B a0y =x
9 a (e0) = RPN y M xeR
D f(a-M=-4
2 RN = x ,¥x ¢ R

1) Toke $00= six o) = MG 5 tren
& (Req) () s eiodic o pexicd. O
KD (202) () i gericdic & ¢exod 24
D Im (R =1-44]
D Do (fog) = (,40) |
DENCTAEICE I

&) Toke 1= KO ord ofX)= cosx 5tren
) To (foq) = [9,covd]
X5 T (a0 8 Y= (eos, A
9 qeb is perndic of gaiod. 24
), Po g 15 poriodic of gericd. A
2 1 (209) = [wsd o]

) Gien e Pordions B0 = o, 0 = [x] W= sige () s 4en
&) o @ 115 ok periodic
%) hege B ord qof eondde Nx eR
) lhoge £ is rot gariodic.
D (hoge §Y () =-24
Q) dm (NogeR) = §oA%

Dok ¢:DER —7R ke Roed by P = - L, nen | |
9 £ onto
D FED < REA) ord $(AY R =r £ iy stacha inxeong 1n R
©) SR P s o to ore dher ith Midly orotore
‘_D P rocokore

KO Pis of to oo erdd ot monotore iy S| datraio

© Proprieta riservata dell'autore - Digitalizzazione e distribuzione a cura del CENTRO APPUNTI - Corso Luigi Einaudi, 55 - Torino / Pagina 81 di 120



© Proprieta riservata dell'autore - Digitalizzazione e distribuzione a cura del CENTRO APPUNTI - Corso Luigi Einaudi, 55 - Torino / Pagina 83 di 120
Exectise -§ 4
TEST
D The Guit G A sl
K=I3400 | SINX

DE!

DEES
XA

90

DI

2) )= (A5 % ke - - .
X9 £ wad infinie 3erces -
D Quir 69 = -0

Xy -0

) im(2) = (o)
D B 6T 0
K—=anh

©) Q| PE exists

A-=D4M

EI\? - R—R s 5.k. YVE>Q 1Kk>0O N x e G-k 1) O dooe 4 R(x) <- €, nen
) G Ry =0

K-

D B fx) =0
e

X @;w% 0 = - W

r—1

3 Gw Y=o
K—> 100

2) Qo ()= -0

x=~»1

r=0Q
OE!

By ©

DW¢

Diw

DEZ
B) &b [ || 15

A0 &in (reesx)
XD +

h) =0

BF:

90

DI

© Proprieta riservata dell'autore - Digitalizzazione e distribuzione a cura del CENTRO APPUNTI - Corso Luigi Einaudi, 55 - Torino / Pagina 83 di 120



© Proprieta riservata dell'autore - Digitalizzazione e distribuzione a cura del CENTRO APPUNTI - Corso Luigi Einaudi, 55 - Torino / Pagina 85 di 120

EXRX USe ~ %

TEST

D Tre domoin of ine Purckion P(x) = EOQ, (-x - 6x-~-5Yy

OF

B (o -8)u G e)

XD 544)

@ (o) +0) .

D) (4%)

E) Guen e fondtion  B(x) = Rog (k2 + x4 4) wiidh of Are foanwiny, Sioirrents 18 TALSEZ |
9) damn® =R j
X2 domp = (24)

D Px)r 0= x=-1 R x=0

D Px1>0 yxe (oo ~1) u (o)

DE'S ‘¥ A |
D §isut devechoc ﬁ for Kk m 50 e fonghian tAs ta T A o SRk Yeum

S ongicy W (- F neesddl & % s sien)
:-})GMPP- a= iQn = )" 2 ....2_“. = {’:,Ng
T

D win A= -1 5 ook A=3 B At ic | 2 {3
449"
DECTEEIRNRTYEL |
X inf A= -1 yip Q= 4| ey QI8 Mok wow of N OUR Hoy R OXCLE. 40 | thRse TaheRes
& rean B -1/ | coox A='1
© 0n wonuRess tod

3) Din, Hatan ) ™l
n=o4e0 i sin(nt) O )t ()

DR

») et

BDEX:
X 1e-?

DE %

3 G xx Qogy (x4x)

A=ot

9) {0
DR
X9 ©
9 does rok exisk

S 9

© Proprieta riservata dell'autore - Digitalizzazione e distribuzione a cura del CENTRO APPUNTI - Corso Luigi Einaudi, 55 - Torino / Pagina 85 di 120



© Proprieta riservata dell'autore - Digitalizzazione e distribuzione a cura del CENTRO APPUNTI - Corso Luigi Einaudi, 55 - Torino / Pagina 87 di 120

*D Toe %53 60 foackion 0 =4 - cob(x-2)*
) hous e soxce. aedel of nficiesieral oy (XA
X9 hos ord@r of infinites ol bigger than [x-9Y:
D oy order of inRiniiesicrol ol Ao (x+ )¢
D vos 0cdx of linfinie e o (3!
) oy Grel R (RINMRIOL ok coprpetate. Wity (- A)}

D) Lok P(x)= 65 =4 [ Then , Por k-0
X9) £[x) =olx)
B) Q= o)
2) o) = o x¥)
a) B = g(x4)
D Py ok conouadie with X

3) Ik § ke o siadly i0o@ab, funclice Wit odmity 4= A0 B3 o ooontal. asymptate  en
9) P hay are 3o
B) P ras o dron o asto
9 W P-2) >0 4ren Lhas no e

A3 £ kay ok mos ce o |

2) e of bre. | previos arsirxs

) wnin s e claint Stauerreck 2
) X A er for x—aoe
D) N =& (e far x- 1o

X9 X = o (W) B x—>4c0 Ve /et no v 4
B W R e Parlx—sim

D nX= o (ex) Por x—>=~00

15) 8k Plx) o () ke 4o functions defined i o reipiibcucnacd. af Koy ioRre § g, fhen:
D ™ A ¥ | o X—txe
5) e ¥ A, (%) || Par X3 Xe ' ,
2 3~ fqx s foc x-xe

)(9 gleb‘ e R(Q}{‘:\ Lo x— Xo
Q) ® e =X amd ) = xtasiax Jen BT~ 549 b x 5400

18) Wit i§ the Pole stadernent? : R
Qelgnx ] Q\W\K X450 @"X“(’Q“'m‘x-—{‘\ x_.,o-_ i
9 exsimn = e"“‘““ s e e

Kg esinml A~ toK XN 1l
"?} e\-\, (-44 EO.PLX) = a(g‘inh“\ A —2Q

© Proprieta riservata dell'autore - Digitalizzazione e distribuzione a cura del CENTRO APPUNTI - Corso Luigi Einaudi, 55 - Torino / Pagina 87 di 120



© Proprieta riservata dell'autore - Dlgltalllzzazmne e distribuzione a cura del CENTRO APPUNTI - Corso LU|g| Einaudi, 55 - Torino / Pagina 89 di 120
DW@, doxisolive. of Rix) =N T 1S 1
x A
XD ?‘ )‘\ - 2 [ A e&.ﬂ t;:ﬁl
A=y (4 g‘]t

) PIR)E A0} @5 VR o (e

9 £1(x)= 20" cosx/(x-14)

D) PR = 20 AT R N oy Ay

é’) ?‘E.x]":: Qs‘df"“"‘l <4 OS5 “i/(x_._g}'l -9 -I/G. ‘\3

Bm fonckian PG~ | zﬁag a :*; 1S i in R Ror
Da =N, b=2
B asl4, b 2-¥
D <A b
X3 o:4,b=v-g
) 0=V o=l

©) ok P(x) = ¥ | x- 2T\ siox. Whith the folke Siotemeat.?
o) P(x) iy diff. ok x=0
B) A Quu §O)
A=A
g PO ¥ conGinuosy
D G Pz 0

L) -0
X&) Py s ol difEmentose ot x=2i

:) weecke tnak 12,31 € R—2R |1 cofinuosy od gich tnoke $E2YE-% ) R(3) 6. wonion of u\e,l
falawing ﬁmkemts 18 rob vReesaxiu A '
D) P ([-23]) 5 0, cRowd ord. borda. AIOOL.
X2 £(C231) s [4.6] |
©) 4re oqualion PLAI= A voi ok foos one Solukion € ~dgA <4 ||
B P(x) nox ok Oeast ane 30 il (~23)
&) froxe exist ot Least we oint x €(-2,3) S-t. plx)=eiy et ] of

DT‘PQ. Qunckicn X = ..Q\
D Ts difkexenlione. n [o.?m.]
B) is rok difErenione ol AR poinks
X os Qiest dIUOBNE. wnign uorrishes Ok ore pov in -4 d]
D 0GP e Mycolresis of R T in 53]
D dods 'k solisPy | e ypotresis of dogracge tescer n 1027

© Proprieta riservata dell'autore - Digitalizzazione e distribuzione a cura del CENTRO APPUNTI - Corso Luigi Einaudi, 55 - Torino / Pagina 89 di 120



© Proprieta riservata dell'autore - Digitalizzazione e distribuzione a cura del CENTRO APPUNTI - Corso Luigi Einaudi, 55 - Torino / Pagina 91 di 120
W) Guen 6 =) | st s Gre falwe  sraderment 2
_9 PO dorh ok solisRy tne Wipokresis of tre Rdie treaerm in (o]
5) 08 ok difererGorie. ok x=0
9 $ras o ok X=Q
) £ solisties @ Yugpoknesis of e Wogreeme thm 10 (247
XQ £ has oo pownt Wi verlicol, Yorggok ok =9

ExEROR S~ ¥
TEST
D i @ e Eatanien, furdicns @irsce. wikn R = el 2
Q) 8- x*
XD pix)= x%)
O e ¥ - 00
D) px)= xX
DRIGEE Wi

Qumm of e | faloming, proeGRs 18 nob walisen oy POx) = (k) ?

2) f0)= x*
XE) Bineg = (0,400)
9 dow b= (ortee)

D fx) = X R
| :FD f oo o Qb cofaueus grolorgplion ok X=C

3"“\2 desvole of PG = ()™ is
o) £'00) = x2x ¥
B) Y= ax (x*)* Qopx
BREIASEIESs

X P) = XMW (90aqd + AN
D) ()= XT(20oq x4+ 1)

) The doGuaBR. of Ri)= XS iy

OE TS AP W

D PN = X%

D e = x* (% Bogx (Bogye 140 4%

D R = T (Rogee ([ Reg 440441
X2 QUx) 3 x4 (x@oqx (Qoga4) 44)

© Proprieta riservata dell'autore - Digitalizzazione e distribuzione a cura del CENTRO APPUNTI - Corso Luigi Einaudi, 55 - Torino / Pagina 91 di 120



© Proprieta riservata dell'autore - Digitalizzazione e distribuzione a cura del CENTRO APPUNTI - Corso Luigi Einaudi, 55 - Torino / Pagina 93 di 120

X L5400 St
DE!
b) 400
9 A
DRIV
X -9
@T‘hg wArRrkR on = (3sn(nd) E m;(h‘d'ﬂ"t‘:% 5
X% is toorded
B) NFeoNeg
D FRAXLOEHOG |
9) hos fnite Yicnit foc v b
2) pas ofinile ek oo ns 4w

Wtk §-T=0-3,40]-7 R e o difedione Rondicn on T ord 00k Xo €T . W i 4ve coreart Sodement 2
) i? xe s o, tiniea povee o § inen 0w =0
1) i® X0 it o yeaxiconm eoint Boe £ hen Plxe) =0

X i® % € 287 18 o wiciconm oot for §, en $(e)=0
a) i® PO s o maxiceum Roe § Ben () =0

2) R %o iy 0. woxicrrs eownt foc P den §(xe) =0, $'(6) <0

15) Gn the Ponaion £:H23) 0 R 260 = WX -4\, wricn 13 Ane ?o:m. Sioderrent, 2
0) £ ochmils o Wprereurn ot nob o DOl moicnuen
©) £ o3 QRokCL ceaaeadse PRGN
9 X=4 s o gRobol. rinkraure gL
3) 0 is the ool watice of

X2 8 e Qlaea). wroxi e of

@ L2 QO) = oxesinx L uinidh As e foue. doterment.?
a) I o qb\cﬁbﬁl&. Tokion coink; Qoc
X2 $i(n=9
9 W s e moxium of ©
2 Hiew (26)
Q) ?(_e/ﬂ - = 9(!9/9,\5

© Proprieta riservata dell'autore - Digitalizzazione e distribuzione a cura del CENTRO APPUNTI - Corso Luigi Einaudi, 55 - Torino / Pagina 93 di 120



© Proprieta riservata dell'autore - Digitalizzazione e distribuzione a cura del CENTRO APPUNTI - Corso Luigi Einaudi, 55 - Torino / Paglna 95 di 120

EXERCSES + D
TESU
D Consicder. the. oqen@s ap = (M) -l codh b = (naad! = nl

(a4 . Ny
D) An Vb L N w4 '
B) Qn ogd, br i@ boith conegenk.
XD annvn ool on an? o s #00
9 An'% by ) Por n—y 400
2) Q| ow = h*r‘l

n=3400

:}) Aek ﬁx\ =9QR 4 Qﬁ%}( 3t l-.on’@r'l: Ure Lo dre Qradn G e erie Poochion 'ﬂ" " o)l 4k Wifi\‘ o= #"(33-’
(%<
Q) y-2 = %(x—z)
B y-4= L (x-2)
XD 4= 3(xa-a)4Q
D Y= A Cxan) | | |

D y= L(x-2)

3)Tre desnolive. of ke foncticn q{k) = Rt (PLI2) i
) » g (x)
9) Qi) = 2R 04(x) ¢ 2) S
5) Ql(x) = 6 Qogx - Q) - PY(x\ + 2
D) A0 = 20 (FxV42)+ Qg 2 (P(x) + 213 2 (<) | —
&) Qx) = Lo (20N 1) + 32 () Pegy (R2(1 1)

XD b= sy 3142 - | BTN R
CII¥TY |

D Toke q) = Mg (<) 3 2) o tugpoe. ok LAY = 4 ond. (A =6 Then i) i
o) s
x®) A0 10
© /0
3) 3P0g 2
2) R
3 Lol PR R Yo coflinucs amd. dufgreriionie. on |- S‘.t’;l |
Weeowe, ok PE2)= -4 206174, PH-N=3 |, RE2)=2, Wnih & 1he Raise. staderrent 7
le RU<) s stecdly inceosirdy tren the toogent, Qire to We groph of 4re jwese Puadkion P'(x) ok its point
Xo=-4 A8 x4d = A{ur)
B3P RLx) i sty jooeayiro, o0 231, e @(-231) = [14]
Q) TVexR @dists X, in (-23) weh Yok, ngq-m_

d) Trexe exsty %o € (=23) such thot | (e
X2 If RIS ojective ored P is Wt iowdnse ;"&‘:ﬁ (S"‘] (-0=3

© Proprieta riservata dell'autore - Digitalizzazione e distribuzione a cura del CENTRO APPUNTI - Corso Luigi Einaudi, 55 - Torino / Pagina 95 di 120



© Proprieta riservata dell'autore - Digitalizzazione e distribuzione a cura del CENTRO APPUNTI - Corso Luigi Einaudi, 55 - Torino / Pagina 97 di 120

D1 e Roe (osinn exponsion of o Qunkion PE C('”‘ (R) & E(x\ =B aaxd s Ci’f") Whichof {he. :
@omm%sm&ement s ot el 0 Qen@xm.. |

Q) s infiitesivor for x>0
XH) R uen |
O x=0 i o licol paick for @
O] {m(cq -Ary
3 ?mve:qpmﬂ 0 Qn%nhmrhmm ogx o |

@ IR the MocSanin expomsion of o Qomk{cd 9 e C""‘“@I\ 15 RO = B - A fxA m(""\ wihich,
of e Pclowing .,,’:Q-&Bm?.nk s k] bR e ql;nwm.'z

U=y = |
B Ris poNe. in o nutgnbmr’rrm o? x= o

9 k=0 \&ahumumu“{?ov;g
D{}QWLQL@LQHW&(&MHO{’Q&LA (Q’:\;bqs
XD a“‘(m*a

JI? Lre Mo Sondn expormsion of o ordion fE CM{'R\ i P0K) = 23 4 Hx5A 0( X&) wmm. whith
ot Ure folawing Staderent ia mob ter in L@reml.

D $ @0 |
D) R cromoft SR 10 0. neigpaournosd of O
2) g™ (o)= -

Xd) A=Q is o QoL moXicuwum for P

2 P (=0

© Proprieta riservata dell'autore - Digitalizzazione e distribuzione a cura del CENTRO APPUNTI - Corso Luigi Einaudi, 55 - Torino / Pagina 97 di 120





