Limit and Derrivatives

Limit Laws Derivatives Rules
Suppose that c is a constant and the limits lim f(x) Rules Function Derivative
X—a
and lim g(x) exist. Multiplication by constant cf cf’
e Power Rule " nx"1
Then, Sum Rule f+g f+g
1. im[f(x) +g(x)] = lim f(x) + lim g(x) Difference Rule f-g f-g
X—a X—a X—a
2. lim[f(x) - g(x)] = lim f(x)~ lim g(x) Product Rule fs 8 +18
X—a X—a X—a
3. ilg}l[cf(x)] =c llg}l f(x) Quotient Rule f f8-8'f _Zg,f
4. lim[f(x)g(x)] = im f(x)- lim g(x) f gf’
e Lo e Reciprocal Rule = -
lim, ,, f(x 2
5. limm:,x—ﬂf()iflimg(x)io f f
x—ag(x) lim, ,,g(x) x-a
Increasing/Decreasing Test
lim —2— = lim sin0 _ 1 e If f’(x) > 0 on aninterval, then f is increasing on that interval.
0-0sin@ 00 0O e If f/(x) < 0 on an interval, then f is decreasing on that interval.
Derivatives Derivatives of Inverse Trigonometric Function
Function Function| Derivative d . 1 d 1 1
2 (sin-1x) = 2 (esetx) = -
Constant c 0 dx 1-x2 X xVx2-1
d 1 d 1
i —(cos71x) = - —(sec7lx) =
Line x 1 dx( ) 1_x2 dx( ) “Wa2-1
ax a d 1 d 1
—(tan"1x) = —(cot1x) = -
dx ( ) 1+x2 dx ( ) 1+x2
Square x? 2y
Square Root 1 1 Derivatives of Inverse Hyperbolic Function
Zly 2
Vx ( ]x d . d
2 —(sinh x) = cosh x —(csch x) = —csch x coth x
dx dx
E ial
xponentia e’ e’ 4 (cosh x) = sinh x i(sech x) = —sech x tanh x
N : N dx dx
a na)a
@ i(tanh x) = sech2x i(coth x) = —csch2x
Logarithms 1 dx dx
In(x) -
X Derivatives of Inverse Hyperbolic Function
1 d 1 d 1
log,(x) — (sinh‘lx) = — —(csch‘lx) =
x In(a) dx 142 dx IV +1
TrlgonorT]etry sin(x) cos(x) i(Cosh‘lx) = ! i(sech‘lx) S
(x in radians) ) dx 21 dx V1 =2
cos(x) | —sin(x)
4 (tanh‘lx) - 4 (coth‘lx) -
tan(x) | sec?(x) dx 1-x2 dx 1-x2
Inverse 1 .
1 — x2 e If f”’(x) > O for all x in I, then the graph of f is concave upward on I.
1 e If f’(x) < O for all x in I, then the graph of f is concave downward on I.
-1 —
cos™ (x) 12 The First Derivative Test
X Suppose that c is a critical number of a continuous function f.
1 1 e If f” changes from positive to negative at c, then f has a local maximum at c.
tan™(x) 1+ x2 e If f” changes from negative to positive at c, then f has a local minimum at c.
e If f” does not change sign at c, then f has no local maximum or minimum at c.
Prepared by hongvin. The Second Derivative Test  Suppose f” i? <.:ontinuous near c.
# kix1001.hongvin.xyz. o If f’(c) =0and f”(c) > 0, then f has a local minimum at c.
e If f'(c) =0and f”(c) <0, then f has a local maximum at c.




