Derivatives and Integrals

Exponential /log:

1.

2.

4 (h7) = b" Inb

L (log(f(x))) = £

Trig derivatives:

1.
2.
3.
4.
d.

£ (cos(x)) = —sin(x)

£ (tan(x)) = sec?(x)

2 (ese()) = — ese(z) cot(x)
£ (sec(x)) = sec(z) tan(z)

Trig Identities

A e

sin 0 + cos? 0 = 1

sin(x 4+ y) = sinxz cosy £ cosxsiny
cos(x £ y) = coszcosy Fsinxsiny
sin(26) = 2sinf cos O
c

0s(20) = cos? § — sin®

Trig Identities

AN Sl R

sin?@ + cos?0 = 1

sin(x + y) = sinz cosy £ cosxsiny
cos(z £ y) = cosxcosy Fsinzsiny
sin(26) = 2sin 6 cos 0
c

08(20) = cos?  — sin® §

6.

4 (cot(x)) = — csc?(x)

Inverse trig derivatives:

1.

2.

. cos(0/2) =+

% (sinfl(m)) = 1+$2
i (cos™!(2)) = — =
% (tan=1(z)) = H%

L (esc () = —z\/ﬁ

. (sec7i(z)) = —~

dx

i (cot™ (@) = ~ 5

. tan(20) = -2tanf

1—tanZ 6

. sin(0/2) = 4, /1=t

2

. cos(0)2) = 4,/ 1Fees?

2

. tan(20) = 2and,

1—tan2 0

. sin(0/2) = 44/ 1=ees?

2

[y
_l’_
Q
o
w0
>




Chain Rule
Suppose that u is a differentiable function of the n variables x1,zs,...,z,, and each z; is
a differentiable function of the m variables ¢, s, ...,%,. Then u is a function of ¢y, ..., ¢,

and moreover
ou Oou Or;  Ou Oxs ou Oz,
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Second Derivative Test
Suppose that the second partial derivatives of f are continuous on a disk with center (a,b),
and suppose that f,(a,b) =0 and f,(a,b) = 0. Let

D = D(a,b) = fi(a,b)fyy(a,b) — [foy(a, b)]Q-
1. If D >0 and f,.(a,b) > 0 then f(a,b) is a local minimum.
2. If D >0 and f,.(a,b) <0 then f(a,b) is a local maximum.

3. If D <0 then f(a,b) is not a local minimum or maximum.



