E. Segarra

Calculus and Math Reference $heet

Some rules of differentiaticn

1. d[f(x)+q(x)] = f'(x)+g'(x) ADDITION RULE
dx |
2. gff(x)~g(x11 = f(x)eg' (x)+f'(x)-g(x) PROOUCT RULE
X
3. dlg{f(x)}] = g'[f(x)]-f'(x), CHAIN RULE
ax
4. 4;5%:7) = -q'(x) , RECIPROCAL RULE or ff. CHAIN RULE
dx 2
Cu(x)]
dl1/q(x)] = d[g!x}l—l = -g(x)-2 g'(x) = -g'(x
o dx la(x)12
s alx = ax(mD) EXPONENT RULE
dx
6. g(g(x)/Q(X)1= g' (x)-q(x)-q(x)q"'(x) QUOTIENT RULE
X

Fq(x)1°

Or using "product” and “chain” rules to get same result.

above = d[g(x)-{q(x)}-ll
dx .

= g(x)-fq'(x]) + 9__(_@;)_ = -q(x)q"' (x)+g' (x)a(x)
qix)e alx (a(x)¥°

7. Q£911= b*(1n t), where b>Q and"In"denotes natural logarithm POWER RULE

dx




8. die’)= e

9. d(in x] =1, for x>0

dx X

10. d[b f(x)] =b f(x)-@n 8- F* (x)

dx
T
11. dr;f<x>; - S ®arw
dx dx
12. d[]ogb x] =1 s
K——-— x Inb

EXPONENTIAL RULE

NATURAL LOG, RULE

USING RULES 3 AND 7

USING RULES 3 AND 8

where b>0 and logb denotes logarithm of base b.

Note symmetry of power functions' and logarithmic functions' derijvatives---

dx

13. d I‘COS XI =

dx

- sin X,

can you discern these from
slopes of functions?

II. Integration rules

d [bx] = b*(1n b)

dx

d {log, x| =1

d [sin x] = cos x
dx

sin l///’--\\\, v

A

0 ;\\\\__,/*f
cos :\\\\ . /////j~\\

] 1 1 ]
0 \T./ 2

Rules of integration are based on "Fundamental Theorem of Calculus", i.e.

If G'(u) = g(u), Then

jr: g(u) du = G(b) - G(a) = definite integral

G(u) is called the antiederivative'or “indefinite" integral of g(u); also
can be written aSJrg(u) du, i.e. the definite integral without limits.




IIT. Plus a little algebra (quadratic formula)
CIf (ax2 + bx + ¢ = Q), then

X = =b= Vb2-4ac

Za

IV. Total Differential
Given the function: w=f(x, vy, 2),

then the total differential, dw, of the function is:

3w ., aw 3w
T + e— —
dw < dx 3y dy + =2 dz

where: dx, dy and dz are small changes in x, y and z.




