DERIVATIVES & ANTIDERIVATIVES

GENERAL RULES

o (af) =af’ /af—a/f , ,
Linearity P Linearity
(F+g)=f'+g | [(f+g)=[f+]g
Froduct Rule (fg)’,: fe+fe fudv:uv—fvdu Int. by parts

Division Rule (i) _Te-fg
g g
f
ChainRule (fog) =(f"og)g’ f g u-substitution
du g d } /f

Above: a € R is a constant, and f and g functions.

ELEMENTARY FUNCTIONS (Powers and Partial Fractions)

f(x) f'(x) [f(x)dx
a 0 ax+GC
X 1 X 4G
x? 2x X 4+C
x° ax*! i X+4C (1)
In|x|+C (x=-1)
% ;—% In|x|+C
é (X:_E)z | In|x—(,|+C
(x=0)¥ (x=g)=+t TE1(x g)a et TC (k>2)
ps. T Larctan(£)+C
( 2+1a2> % 2(k— 11)é'2 (x2+a2)k it (i/i1§)a2 (x2+da);)k—1 (k=2)
| e ol a0
) <x22+k:)2k+1 — ~sen e O (k22

Above: ceR, o,L € R, k €N and a > 0 are constants,
and C the antiderivative constant.
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ELEMENTARY FUNCTIONS (Exponentials and Logarithms)

f(x)| f'(x) [f(x)dx
eX eX eX+C
Inx < xInx—x+C
b* | (Inb)b* 2=b*+C
log,x (Inlly)x xlogyx —2:4C

Above: b > 0 are constants, and C the antiderivative constant.

ELEMENTARY FUNCTIONS (Trigonometric Functions)

f(x) f'(x) [ f(x)dx

sinx COSX —cosx+C

COSX —sinx sinx+C

tanx | sec’x=1+tan’x In|secx|+C

CSCX —CSCXCOotx —In|cscx +cotx|+C

secx secxtanx In|secx +tanx|+C

cotx | —csc?x =—1—cot’x —In|cscx|+C
arcsinx 11_X2 xarcsinx +V1-x24+C
arccosx 1‘_1X2 xarccosx—V1—x24+C
arctanx T xarctanx —3In|1+x?|+C
arccscx - ;_1 xarccscx +arcsinx +C
arcsecx - \/;__1 xarcsecx +-arccosx +C
arccotx 1;}(2 Xarccotx + %Inl 1+x%|+C

Above: C is the antiderivative constant.
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ELEMENTARY FUNCTIONS (Square Roots of Quadratic Polynomials)

Fx)| f'(x) [f(x)dx
Va2—x2 = Zarcsin® +1xVa2—x2+C
ViTra? | A | Vi el Sinlxe VT 4G
Vil=a? | e | V=2 Zinlx + Vxi= a4
\/ﬁ (32_’;2)% arcsinZ+C

@ (x2:;2>% In)x+\/x2+a2’+0
\/)(Q%a? (XQ:;)% In‘x+\/x2—32‘+C

Above: a > ( is a constant, and C the antiderivative constant.



