Table of Derivatives

Throughout this table, a and b are constants, independent of x.

F(x) F'(z) = &
af(z)+bg(z) af'(x) + by (z)
f(@) +g(x) f'(@) +4g'(x)
f(z) = g(z) f(@) —g'(z)
af(x) af'(x)
f(@)g(x) f(@)g(z) + f(x)g'(z)
f@)g(z)h(z) | f(z)g(z)h(z) + f(2)g'(x)h(z) + f(z)g(z)N ()
f(x) f'(z)g(x)—f(2)g' (z)
g9(x) g(x)?
_1_ _g'(=)
g(z) g9(x)?
flg(x)) f'(9(2))g'(x)
1 0
a 0
2@ ax®1
g(x)* ag(x)*~'g'(z)
sin x Ccos T
sin g() g'(z) cosg(x)
cos x —sinx
cos g(x) —¢g'(z)sing(x)
tanx sec? x
cscx —cscxcotx
secx secx tanx
cotx —csc’x
e’ e’
e9(x) g/(x)eg(w)
a” (Ina) a®
Inx %
In g(x) %g'(m)
log,, = z 111 a
arcsin x \/11_7
. g'(x
arcsin g(x) 1_(g()x)2
arccos T — 11—952
arctanx 1+1m2
arctan g(z) 11;}((32)2
arccsc x — w\/11_7
arcsec x x\/11_7
arccot x e




Properties of Exponentials

In the following, = and y are arbitrary real numbers, a and b are arbitrary constants that are

strictly bigger than zero and e is 2.7182818284, to ten decimal places.

1) =1, a®=1
2) etV =e%eY, o™tV =a%a¥
—x _ 1 —x _ 1
3) et = ) a T = o
4) (e’”)y = e, (a““")y = a"¥
5) g—mem =ev, g—xeg(x) =¢'(2)ed®, 4 ¢® = (Ina) a®
6) lim e =00, lim e* =0
r— 00 r—— 00
lim a* =00, lim a®*=0ifa >1
T— 00 T——00
lim ¢* =0, lim a*=xif0<a<1
r— 00 r—— 00

7) The graph of 27 is given below. The graph of a”, for any a > 1, is similar.

Y y =27




Properties of Logarithms

In the following, x and y are arbitrary real numbers that are strictly bigger than 0, a is

an arbitrary constant that is strictly bigger than one and e is 2.7182818284, to ten decimal

places.
Inz _ log, * — — __Inx
1) e =x, a°®® =z, log,z=Inz, log,z= %
2) log, (a®) =z, In(e") =z
Inl1=0, log,1=0
Ine=1, log,a=1
3) In(zy) =lnz +Iny, log,(xy) = log, x + log, y
4) In (%) =Inz —Iny, log, (%) =log, = — log, y
In (%) = —Iny, log, (i) = —log, v,
5) In(z¥) = ylnz, log,(z¥) =ylog, x
6) Ling =1, Lin((e)) = L2, & log, v = i
7) lim Inx = oo, lir%lnac = —00
lim log, z = oo, lir% log, x = —o0

8) The graph of Inz is given below. The graph of log, z, for any a > 1, is similar.
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