ESERCIZI PER IL CORSO DI MATEMATICA- CORSO DI LAUREA TRIENNALE IN SCIENZE NATURALI E AMBIENTALI

3. LIMITI DI FUNZIONI-PARTE 2

Esercizio 1. Calcolare, se esistono, i seguenti limiti sciogliendo le forme indeter-

minate 52 e +00 — 00
. 322 +7x—3 . 422 — 3z + 1 . T —5
im — im — im ——
z—+00 z—9 z——oco —5xZ +3 z—+oo 22+ + 1
. 3 +5x+9 . —322 + 74z . 8x? +5x —1
im — im — im —
z—+oo  xt 41 z——o0o x — 18 z——oco 1622 4+ 10

Esercizio 2. Calcolare, se esistono, i seguenti limiti

. e’ . In(x) .ot 43r+1

lim — lim lim ———
zotoo x2 —x +4 T—r+00 \/5 rz—+oo €T 4+ 3

: -z 5 : 5 _ i 2 _
xglzloo(e +z°) xEI-Poo(ln(x +3)—1) xglfoo(sc 3z + /1)

3 T __ 2 : 7 —x _ . o
xETm(Q In(z) + z*) xgr_noo(x +37% 4+ In(-2x)) xglfw(ln(x) In(x))

Esercizio 3. Per ognuna delle seguenti funzioni, determinare gli eventuali asintoti
(verticali, orizzontali, obliqui).
e’ —1 22 +1 z

f@)=o5—= [flo)=

202 —x —1

4. LE DERIVATE—-PARTE 1

Esercizio 1. Calcolare le derivate delle seguenti funzioni

1 1

y=a>+4z+1 y=—x?—2x y=1+ Jx y=at—32>+ —

2 Vv

y:—E y=—2In(x) y = 5e” - sin(x) y =3z - In(z)

x

- x? sin(x) 322 —2r +1

y=ele=3) e B y="
22 + cos(x) 322 -2 x?

_ _ _ = (3 3_5 2 13

Y sin(x) 4 er Y In(x) y =@ #+1)
2x

y = (22% — 3z + 1)? y = (2 +sin(z))* y=ez-1 y = 5ln(x? + 3)

y=5Vz2+2x+3 y = 3sin(z?) y = ecs@) y = In(z* — 327%)

Esercizio 2. Determinare ’equazione della retta tangente al grafico delle seguenti
funzioni nei punti di ascissa zq indicati a fianco

2_4 1
y:x , o = 2; y = bx + 2sin(z), xg = 7; y:§\/4—x2, o = 1.
x




ESERCIZI PER IL CORSO DI MATEMATICA- CORSO DI LAUREA TRIENNALE IN SCIENZE NATURALI E AMBIENTAL3

Esercizio 3. Determinare i punti critici delle seguenti funzioni e dire se sono mas-
simi o minimi relativi
3 2?2 —x—1

. y:x27x+1

—

—

nN
=

r
4



Escai2xe |

2 4+FK —3 —4C0

47 e = 2=. T
%= +00 X—9 +CO
2w (Z\Ccof]\/-\ weanio  Rrezto )
e 2 AHTFK =3 - G (3+ X Xz — Uw 2 <
A0  K—9 koo (1 — ) > 400 - =
2+ O —) .
— oo C +Co - 3 — [+ 0o
| — O \
5l Sof— 2] +o0o e
-o> —Ex%3 — 0O
TTzawne &ccof]\A Wt @QH:&L\‘Q)
3, L
G q>¢7'_3><—{-] [AM /C‘l-— P ><7-) q4—-—o+ o _|_ 9‘_
#*—0o —5x %3 oo & (-5« ;2 —-S+o 5
“e 5 oo
2) bwe = + .
xatoo KT % ) + o0
TTauwe (accoﬂ\/\ Wan o QQGZL\“Q )
Lowa ~ lw < > l —  Uw x -
X400 XK ¥\ vao E 1+ L 713 X400 ><O+§\Z+><z)
e . o9
T too (1+ota) oo
2
. OSX 9
4) lwa X T 2X* = I Er.
®¥~too =<t +oo
TT2awwie (Zxccofs\/-\ WAUATO QQHZL“Q)
s g C
ENE = + J L
b XX 2XET = LUw A xz1 < = e ' X )%
T XAX0O KM+ — >3O0 I
Paan R u® SRS B C\ 4) < (it ,<o(>
to+o S I S
+CO° Cl—t‘o) IO



5D Uwe =2 F4X

—

..
a0 AT oo
TEwWWE  @Ceogh nenio et
b 22w Ta g e 3E) G, <G 3D
- _ _ __ % N
s —O AL—\T »2ey —00 /C[ 7) o, V) 1— g
. —w(=>T) —® (-3D
| — O - l = KOO
. A NS —
®a—0o l6xXZr\o o
TTaawe (&ccoﬂ\/\ wanlo o )
] s _ 0
2a—0o l6xFr o 4o —00  XE(Cié+ 12 e+ e |=~

Erzizio 2

170 Uwe e
X< 400 XX+ 4

x

400

—_—

~0o- o

.

: e x
Dol gerazmer dogh O < x4 P x40, qunch
x

*2 00 xEP—x+ 4
>AA+C0 K 00O \
DAl gerzvemer daglhh wAWR ) e << Ix = x 'z PRr Rt 00, qunck
e M _ |5
<atoo VX
+ -+
3) b = T 4o (=X
*a100 X4+ 3 +oo
DAl gerarzmer WoinBwih, <3l <o e P R o0, quingk
W T 2x ot = |o].

=atoo %43



+ oo

45 e (e7*+x%) = =

X= — 00

Qacoo?)\iaww <

+ (—09D°

J)

0o —00 ¥ I

S
— = —X 1y
B = << @ P x——00, & he e b 2 — o Suneds
X~ —co o™X 16[
S
— X oo
W Q’X(I+EX>: T (o) = &=
>x— =00
- g
=) KL_/:\A:,@ (\M—CX +3)) —-X) M400D — 00 = 4o —> BT
?amgl&aw\o NG
Xa 400
. — S lV\ 5 3
Ricnd W (°+3) L« X PR Ko+ P XL:\C\L’L@ CSds ) O = qundy
bwe < M (x<5+3) ) _
i (o 1) - e (oo
é) U Cxl—ax—t-\jz) = +Co—CoOtCco = +00— Fo
X +0O
Hetodo Aol (aC-Ooﬂl/\VV\QJV\)(\O FQ%“'@
= um Ki(l— r) = X2(|___3_.+ ’
%) + 0o >¢—>+oo X 3z
e L R
xZ x>~
= 400 (\—o+=) = |woo
32) e (27— x4 %) 2% e +co -

P e O

R&Lccpﬁ\f\ aro 27

+0o —00 Fo.

z
= lwm 2% (\“ Inexs —
> 0O 2% 2%
%’\CJ/\L/ ek << 2% 'Y xFe¢ 2% ctuay\éo x= 409, alo
U bnex> o VYR s =0 2 qund
X44+00 < ! satos 25
_ x> xZ +CO _
B (- 2x %)= @7 (-or=) =00




8) U (xT4 274 Mmc-xd) = (jooi— T, W(+oo) = —Cotoo FL.
=00
Racce\yo 3%

z
— Lo ?)——x X< |+ lV\C——_);D
> —Co 3 3
Bl < << 3 X 2 Mex><<3ITT e xo -0, allom
e L} _ o AwA hc—x> o
K= —0O 37X /20 3—x
2 qundx
7
—x X M¢=x> oo
S 3 37 ) ¥ (e 1te) = froo
3D %Li\/\-\/—\’og(l\/\&)_\/ nex ) = 400 - (O o

\Zac,obl@o N SY

— lUwm  Wexd (l— M)

- Uwe x> (l _ ]
¥y oo n (x> X400 JInoes
- = (-3 :
o (1= ) - weot =
+ l oo “+co - |
Eseamaro 3
X
4D fex> = <=\
2x°— x—)
DoWAWMo . 2K — X — | O

z
O=(-1D —42.(-1D = |+3 =%
Xy = £ 3 Xi=1

=2 <

><Z:.___,

—=> D= R\ }1,%

L
2

J

Seano 4ol denowinadore 1 247w > o e

><<—_i v XS
-A'Q.\V\"“Oh N o YU

candidah x=_—_J1 e x=

2
o
R I T e N
XKoLt 2_ —_—— = 4+
2 e x\\)wzﬂod\\p O
>¢_,__‘L— 2t x—\ ) praivo € X< —

-

_ . .
X= T3 alinioro Verbhcale
)"
= = —_— (p

ot




0 X=1: l:o'\c,\/\a,/ ZxX’— X—\ > o ’,war‘ X > | 2 <K o Pef ><<\)
% ‘ 7o
K < "=\ = = 0o
Ko\t T x—) ot
% 7o [K:\ ASMIOTO verhy cadg
Ko7 2 xFX—) o—

Aswhoh an 2o ntzin:

0 (Uwe “QX;‘ = 4+ 0O Pe,r‘ 6%&(‘&/\;\&\ d\g_@\/\ \V\‘F\\Mh
X400 2x%— x —\
= Won cUd Do asMboN on2tonWzih Se *—r oo

0 hw “Q'xv\ = o — = — 1 — o —= e
AA —OO02KE— X — Yoo+ oo — | — 0O - /%* %%:\&\TZLQ:}”O
5N W

P X—= oo

AS\\’\‘\QT% obV\qm Csolo ‘>s>r KA-{—OOD

R S S P VR ot I I P 2X_ |
oo X *SroD LR —| x. S oo < (2 — D
=
= W == = TC& e {7 W infiwah
Kk 2x°— X% % per gecime dsg H
— e A FOWnO Ckew\r\'\-g-\-\ ebMé{M
2
2) fexd = R N
4x
U 224\ _ o4\ _ 1 _ oo
+ o ot +
A SIS = ol S NS
2o 44X 4o o
ASWIoN on2ZEontAm:
] Pe:d
U 22— L <O+ 55 ) — lwm xCH—,%,B
\
a

= £ 00 —> wev G Zowo aEWRD o 2aawnbu



ASiWioN olohgu:
. x> — Gw adin A S N Y I _ﬁ‘_,:f/\v\’\/@z_)

PSS =ev, e XX 0O 4-x x KOO Gx? > CO q.}[{
-
<5100 4 4 <

e (‘C-Cx)——w\;(’) —  Uwm <><7'+\ . JT_%): Live )2/-\—1 ,_/

%= =00 X~ 0o ax 100 ax
= L —— = R = O =
%3+00 X 4 O i

= /%: %{_K aswioto clo\/\cluo S PRC <o 0o e pel x——oo

Dovminmo: D = RNy — 44

Aol Jerbh cal: w- — 4 candidado

lm  ©FE— o =T a7 0o
Diar o Y o T T
4 ) o o X= —4 aswnbolro
= -2 = +co
K“'—Q— %"t"\- o
Asndton Nt oz
e lw @7 22— — U € U X _ e 2F L <
2 400 >4 *=400 XD g K4 *~400 (e &
SO
= Uw QK. U ' |
= —— = +0o- _  _
#2300 o L +o o
—  nSSWML aswote werk axle PeC  X—40o
e L L% X . L €™ lwe 25 = lwe 2% lwm e
X o0 <4 > -0 = —o Ttg %=-00 7= —od (¢ i)
S
. x . i
s lw el L o
2 D A0 (+ 4 I+
X

— [=° aswbole snTbontzaly  per %o —co




Acinior ob\'\c(u‘\ L (CSolo pec K- Yoo

lm  exo e =X XL e =X

=

> 4 X P
X4+ < X= 400 /l oo 4

— s N L SoOwo dk&\\/\sm% D\D\V\\ﬂw

EScres o |

a 33—\ — 3)<2+
14 "3“3*‘(**\ — % = D% + F 4

= T0O  per geractwe

(IR

,2/><—z = x_>
= %_ _LX_ZK o /a / =1 - ]
S Vs _ ! 57 _ 3
X = > — = Ot =X = = F
2) ,3-: \_+_ - /a \). 5”)(4’
T 2 S IR S WV e
4’j (\(’T’_— x \ \ = ‘3/2’
i > X —
/ > - —L>< = <x
- /\(f,:épc—’a-lx =
1
— cP—exX —
= 4% 2 =3
_‘l—\
= S __sL—_—_g%“'__%%L — X (D x
=3 /\&—— = = " e _
= 5 « =
= S N 2.
63%<—2\V\o<3,__>,\a~_z7<__x

/ . ¢
S _ SQK-SMC%D /_ S(:CQ%D SN C< > —+ e’(CSW\CXJ\) ]
2 q

= S[e,x SMG<D 4+ o X Ocscxjj

= 5% [ Shoxd +C©SCXD:J

' - = Mexd +1
8D «\é: ?>>c-\vxc_7<>-—>%/:3l:\ IV\CXD-F)'/—;?] 3[vxos J

* 1 =
5 o= @0 3) 5 y'= @ C-3D 4 <

e’ (x—3+1 D

= e Cﬂ—ZD
S 2% CZ—KSD— (—32) . <°
o) ’é- —><1 — 'a 57
_ 4><—z>< +?>><4 _ < t—ax
C(2—x3)>

C2—x3)*



7 oS- X — SIW(xD

D) M= Svwo>
i L =
29 "= E i s ,a/: Céx—-Z)CSAi} — 33X _2xt )
I —2 — >
RX*— X —\2x A4~ K L X —3
B 2R -2
_Axi— 2% )
N Ddx—2Z
13 /5__ X4 cosex _ %/: (2% — S D DIN x> — Casexd Cx o)
SW XS SnZ xS
_ 22X SMEXD — SV O — KEGeSiR) — 80X
SMTEXS '

' 2
Si\ﬂzCX)+CzSZC><D: \ — 2x SN EXD>— X C=getDd —|

SNt (x D
z_ / e X~ (RxZ2> <X =2
(&) o= X2 g =20 _ 334ex 12D
-2 (=*)* (2 XD
= =X ext2
Lax
o
NS WECx D Wi D

3
\63 ré___ C37(3— 5><1+\D = —FC3C_>¢33 oW -PCX_):XS/ iq:): ?>7<3——S7<2_H
2

. '\6/: »C/C@c;«))- g'cxd> = 3 (3xsx ) - (3"~ lox )
(7)) /5: (2x*— 2x +1 D" = ’PCﬁQQDD cow fexd = x? ;) GO = ZxZ_3x—)

— g ‘= 2 (2x*= 2321\ D (dx—23)

= 2(ax—3D) (2% 30 1)
_ ' 4

18D o= (2tswed)’ = £Cge0D on £exs = Kt 900 = 2+3m0

Ve - =
— ¥ = @ (2FIMGY)  Cosexd

S-S
<> %’—‘ Lo ' - —(:Cj(,)&j) con  fex> = Q,x/ HXD = 22X
, 22X / 2A XK—)
—s g = R . C_Z«x_D - e ' 2(x—\D — 2xX
_ ey 28 —2 — 2% 2

2



2D 4= S WMCx*+3D) =5FCgx0D  con Fxd = WG g oo =<3

( : |
S = 5 - 22X F— 1< X
1\6 K3 )<2'-(-—3
1/7_
21D = & (x*+2x+t3 = 5 (%fezx+3) 7 = 5P¢6cjg)
Con FexD> = \l; = x ‘/2_/ FJ GO = ?<Z+Z7g-{—3
— /= . L Cxl—k—2><+3> \/2—‘- C2x+27D) i 3
d > rol= -3
_ 5 Xt ) _ EE!
—//- - P—
2/ C)ci—\-Z;c—t—SJz’ \/QQL—‘\"YJ&-{'B)Z

220 M= 3 SM(xFD = 3 gD con Fex> = SN0, g00 =1t
s %/: 3 Gosxk¥D - dx3 = 12x3 cosext)

E NG Sp)

237 y= < = @(ﬂ@@) con deD = Ferd = CoSexy

S KD

- /a/___ e C—sin D)

— 4- C
245 = M CxT— 32 :@CﬂQQD con -Qx):lv\cx)/ 9y = x¥ 3x%

1

=& 3x2

/
— '\a' = ) (47(3_ 6><-> = C\'X'B-_ €x = C{-xz.__é

o d 2% <> — 3

Eserzizme =2
2
4] Fen- x=4% ) o=z

X

2

_CC%b):—C-CQ_)___i = _d'l__j_ = O
2 2
‘ 2 2 2
—C/CK')':-ZX X — (x ,_4_) _ 22— ¥ e — X2'+4'
7<7- <= x*
2
—_ —C/C>(o'-) = —C/C'Zj = z +L4— = % = 2

% zgtua@—\ow:_ S\ refizn bm@@/\’re eeatar <

/7
/‘é"’p%j = oD (—xo> — /%: 2 (X—2D) — ’3: 2x— 4




Z) Lo = 5X+ 2Sneed |, Xe=TC

Lleen = CcttD> = BT - 2SVetrD = ST + 2.0 = 5T

/
LFioxd= 5% 2easex> L £76D = o 2 C=SCTwD = S+ 2 C(A>=58-2=3

U zquotione Sdia reter tapopinte 2

/\a_g—n:——_-’ng—-‘lTD e /é: RAX —3 + & (\a:—' 3><‘_1"'ZHT

3D foo= L fa—xT , xe=

—CCID: _1.\)4,—\ = E
b 2
i34 | 2N 2 L1 e
— 2 = L S —
- X

2\/4__><-7_

R —C/C_lD;_— J— .—; [ ’—\E\ d —_— \/-g j— —_— E_
2\/€ J3 2.3 <
C cquatort dalla retex toon ﬂe,m\e. ~
{3 /=2 ( (2 B
- = = T = xX— | —— = — = _E. \E
! S = D ’% c < T = —i—_Z:
‘—>/%=—%><—Jr‘ E S %@+§=E+3\E
&

Esezc o 3
47D Lon= — D=1RN\ £2]

i

S
QJ\V\CLQ)
L = — — %fo — 22X = — X=0

<D

~

L A eO Pm‘r@ arnhes & £ g2 x==. SNdlame 1 geay\,o &t Q/-

£ 2
O SO —s X >0 — X <O
(*— gD O D%




N 2% 520 — <20

D: 041—65—))_70 Mee D

o

(2 naun G(uadr&h) C[ui\r\d\' &QW\.PFQ 20D

A ,
©
. s
3 >
O + o

o £'txdD >0 w x>o i Sl

e L/tx> <o v x<o

(
<O . Rrzio

T o= £ pPassa dall e seere

crezcante al 2SR dorge
- &CQ/V\+€
Jund  [Ke=2 pumbo & Wessne Clativo

23 —ch) = LZ. r D=\Q
/ =< =
—CCXD:/—‘Z-& - X = ge”
z
e = UM PW\“’% anh co.
BT
g
O(&, 2 o
, )(l 27 >o &fx
LDy — Xe 20 —— X >0 \ ' /
T X=o -@
PAaSSa da dQCXQSC‘U/\‘\'Q = CJQ&@A+€} Ctu\v\d\
Ko== pUnio A Mmwe e lauo
?:3 Lexe> = 7<4— Z K’S D
< 3 =y
’
T D= 4 qx® 2 2F _ < 2x”
4 2
'
—p(%) = — 7('1—-2741:-_'0 —_ ;(2 C7<—2> —O0O —— | X== =2
StHvdavms || Segwe A £’ N N . 4 = VIN NG S

@) X-2 >0 — X>2




T xo=2 psSa o doresconte o crecante =5 [xo=2 ?m’m S

T Koz=O £ o Camlenaa  meswotowva i
=D | Xo=0O Wwewn o AL punto & masgwo V\Q_/_PW\')‘Q L vavivno

><?'—><—\
|

4D foy=

2
Dowiwio: X x+ |f£o A=(=1>D - gl l=l—-¢qg =~-23 ¢
—> xR FO YR —5 D=2

Calocohommo £ "
LS = (2x—1D (X1 D — (251D (P —x—1 )

(P =41 D"
o3t 2P e 2 — — (21— 2 — 2% o — 2X+4 )
(K= D7
3 %’-{—/—%/—\—x‘—i— 25 —| /%MW@K—%ZX— )
Lxl——%—ﬁ N
3 qx— 2
INCIEt
Rundy
/ _ ax— 2
_€CK3’—O-——> > =0 o 4t— 2= ><:__’:_7:_‘:_\
(XT—%<H1 ) 4 2
Qr=,
ax— 2
Ced o — — > > o
(X =% D) V2
N
N — > A
4— 2 ; — X7 o 5
a2 -
PO D >0 WxelR (2 an quad@bo) — +

In ><;L + passa da\l’ﬁserﬂ Sacre Lcante \ /

>
al ecgere cresconte. ><0:>{ Pt & wnawio  elahvo




