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La funcié exponencial exp(x) =e* (e~ 2.71828)

® Dexp =R (domini), rangex = (0,+00) (rang), e°=1.

:
o et =, o=, () =t

0 —eX¥=c¢e".
ax

o lim & = +oo, lim e =0.
X——+o00 X—+—00
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Logaritme neperia (en base e / natural) In(x)

© D, =(0,+0c0), rangn =R, In(1)=0, In(e)=1.
0 "™ = x, six>0; In(eX)=x,sixecR.
(e iIn(x) son funcions inverses I'una de I'altre.)
o In(xy) =In(x)+In(y), In(x/y)=In(x)—In(y), In(x°)=cIn(x).

o a |n(X) - }

o lim In(x)=+oo, lim In(x) = —oo.
X—r+00 x—0t
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Logaritme en base a log,(x) (a> 0)

fi(®) =log(x), 0<a<1

fx) =log,(x), a>1

Figure 1 Figure 2

_ In(x) _ log,(x)
~ In(a)  logy(a)
® Diog, = (0, +00), rangiog, = R, log,(@) =1, log,(1) =0.

d
Qo dx log,(x)

@ log,(x)

(b>0).

~ x1In(a)’
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Funcié exponencial de base a & (a > 0)

ymal‘, D=<a<l y-ax, a>1

Figure 1 Figure 2

0 & =eM@ Dy =R, rangsx =(0,+c0), a =1.

0 log (@) =x, &%) =x, a*= %, (&) = a.

d X _ X
°o & =a In(a).
°

im @& =400 i |im & =0, sia>1.
X—~+00 X——00

lim & =0 i Ilim & =400, si0<a<1.
X—~+00 X——00
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Funcions poténcia x? (a € R)

o x4

1 d
= —, _Xa:axa—1_
xa ax

@ Casa=necNU{0}:Dyw=R. (Sia=0 — x°%=1).
0 Casa=p/qeQt amb mcd(p,q) =1 (p/q fraccio irreductible):

Qo
Qo
Qo

(*]

(*]

xP/4 = /xP, D,y =R siqgsenar, D,yq=][0,+00) siq parell

Si g és parell, cal vigila signe arrel g. S'entén: xP/9 = +/xP.
lim xP/9 = 400, lim x?/9=0, lim xP/9 =0 siqg senar.
X—400 x—0+ x—0—
lim xP/9 = 400 siqsenarip parell.
X—>—00
lim xP/9 = —co siqipsenars.
X——00

o Casa= —p/q, p/qeQt ambmcd(p,q) =1:

Qo
Qo

(*]

(*]

D, /g =R\ {0} sigsenar, D, ,q=(0,+) siq parell

lim x=P/9 = 400, lim x—P/9 =0.
x—0+ X—+400

lim x=P/9 =0 siqsenar.
X——00

lim x=P/9 = +o00 si g senarip parell.
x—0—

lim xP/9 = 400 siqipsenars.
x—0—
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@ Casac (R\ Q)" (airracional positiu): x3 = "X,

Dya = [0, +00), lim x% =400, lim x@=0.
X—+00 x—0+t
— . — H a __ H a __
@ Casac (R\Q) : Dxa = (0,+00), XETOOX =0, Xllr>101+x = +o0.

7/13



Funcions trigopnometriques basiques (x en radiants)
Si

n(x)
)

sin(x) (sinus), cos(x) (cosinus), tan(x)=

(tangent).

cos(x
© Dgjn = Deos =R, Dan =R\ {Z +2nk: k€ Z}.
@ rangsin =rangecos = [—1,1], rangwan = R.
@ sin(x +2mk) = sin(x), cos(x+2mk) = cos(x) (2m-periddiques).
@ sin(—x) = —sin(x) (senar), cos(—x) = cos(x) (parell).
@ sin(x £ y) = sin(x) cos(y) & cos(x) sin(y).
@ cos(x £ y) = cos(x) cos(y) F sin(x) sin(y).

Q 0032()() — LS(ZX), Sinz(X) — M
@ sin(x £ y) = sin(x) cos(y) & cos(x) sin(y).

° da sin(x) = cos(x), d cos(x) = —sin(x).

o Jtan(x) =1 +tan?(x) = os2(x)

° Ii(rr;)_ tan(x) = +oo, Ii(r2)+tan(x) = —0o0.
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o Altres funcions trigonometriques: cosec(x) =

”
sec(x) = (secant), cotan(x) = anta

"
cos(x) an(x)

sin(x

(cosecant),

)

(cotangent).
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Funcions trigonometriques inverses

arcsin(x) = sin~'(x) (arc sinus),
arccos(x) = cos™'(x) (arc cosinus),
arctan(x) = tan~"(x) (arc tangent).
@ sin(arcsin(x)) = x, arcsin(sin(x)) = x  (idem per les altres).
o Darcsin = Darccos = [—1 ) 1], Darctan =R.
© rangarccos = [0, 7],  raNQarcsin =raNQGarctan = [— 5, 5 -
1

° g arcsin(x) = L arccos(x) = — ———
dx S VT—x2 dx VT2
d
° K arctan(x) = T
. s . ™
° XETOO arctan(x) = > im arctan(x) = o

o Altres funcions trigonométriques inverses: arcsec(x) = sec™'(x),
arccosec(x) = cos~'(x), arccotan(x) =cotan—'(x).
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Funcions hiperboliques

sinh(x) (sinus hiperbdlic), cosh(x) (cosinus hiperbolic),
tanh(x) (tangent hiperbolica).

. X —e X fe _sinh(x)
@ sinh(x) = 5 cosh(x) = 5 tanh(x) = cosh(x)’

Dsinh = Dcosh = Dtanh =R.

rangsinh = R,  rangeosh = [0, +0o0],  rangann = [-1,1].
sinh(0) =0, cosh(0) =1, cosh?(x) — sinh?(x) = 1.
sinh(—x) = —sinh(x), cosh(—x) = cosh(x).

© 06 0 o

d . d .

° sinh(x) = cosh(x), ax cosh(x) = sinh(x).
d 1

o —tanh(x) = ———.
ax A x) cosh?(x)

o lim tanh(x) =1, lim tanh(x) = —1.
X—+00 X—>—00
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Funcions hiperboliques inverses

arcsinh(x) = sinh~"'(x) (argument del sinus hiperbolic),
arccosh(x) = cosh™'(x), arctanh(x) = tanh~"(x).

Qo Dsinhq =R, Dcosh*‘ = [0,+OO], Dtanhq = [—1,1].
o rangg -+ = R, rang -+ = [0,+0oc], rang,.,,-1 =R.
d 1
o sinh'(x)=In(x + Vx2+1), —sinh~'(x)= .
(x) = I ) S 0= e
’
@ cosh™'(x) = In(x + vx2 = 1), da cosh™'(x) = :
dx x2 — 1
_ 1 14 x d _ 1
Ty _ 1 a 100y —
@ tanh (X)_Zln(1—x)’ dxtanh (x) 2
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