Unit 2 Toolkit: Derivatives
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(x+h,f(x+h))

2A: The Derivative and the Tangent Problem (2.1) ;

When we take the limit of the function we just found, we get the slope of (x,f(x))

the tangent line at the point (x, f (x)). This slope function is called the

derivative function of f(x). We call the function f’(x), which is read “F - 0 2

prime of x”.

Rates of Change

An important interpretation of the derivative
is the “rate of change”. There are many
applications in which the rate of change is
needed, so we have two very similar formulas
that we need to be familiar with.

When finding the derivative at a certain value of x = c, use this definition

Is it Differentiable?
Finally, we need to decide if a function is even differentiable at all points on an interval. The Kkey is that a
function must have a smooth graph on the interval (a, b) to be differentiable on the interval.

sharp point = not dif ferentiable




2B: Basic Differentiation Rules and Rates of Change (2.2)

Derivative of f(c) © Slope of the Tangent line at ¢ & intantaneous Rate of Change

Also, remember that we will show the derivative in several forms:

d dy
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Important Physical Derivative Relationships:

Position s(t)

Velocity v(t) = S’(t)

Acceleration | a(t) = v'(t) = s"(¢)

2C: Product and Quotient Rules and Higher-Order Derivatives (2.3)




First derivative: %[f(x)],
d 2

Second derivative: v, E[f ®)]1,
43

Third derivative: a0 [f&)],

4
Fourth derivative: y¥, %[f )],

nth derivative: j;,,[f ®)],

2D: The Chain Rule (2.4)

The Big Idea:
To find the derivative of a composite function

f(g(x)), take:

f' = deriv.of the outside - deriv.of inside




Steps for Implicit Differentiation:

2E: Implicit Differentiation (2.5) 1 Take % of both sides of the

equation.

Just remember, when using implicit differentiation that y is ) o
Evaluate using the derivative rules

just a function of x so we need to use the chain rule. i
However, since we don’t really know what y is equal to, we 3. Solve for i

end up with a y' or Z—z after differentiating. b

2F: Derivatives of Logarithms and Exponentials (5.1, 5.4)

e

Steps for Logarithmic Differentiation:

1. Take the natural log of both sides
2. Find the derivative of both sides (Implicitly)

Solve for Z—z by multiplying by y and

substitute original function.

0 —

2G: Derivatives of trigonometric Functions (5.6)




Here is a nice summary of all the Special Differentiation rules

BASIC DIFFERENTIATION RULES FOR ELEMENTARY FUNCTIONS

d ’ d 7 ’ i _ ’ ’
1. a[cu] = cu 2. dx[u +v]=u'xv 3. dx[uv] =u’ + vu
diu|_vu' —uy’ drq_ I
4. dx[v} = 7 5. dx[c] =0 6. dx[u 1= nu""'u
d d Uy o
7. dx[x] =1 8. dxHul] = Tl W), u#o0 9. dx[ln ul = »
d ’ i — l/t, i u|l = Uy,
10. T [e“] = e*u 11. e [log,u] = (in a) 12. T [a“] = (In a)a*u
dr. ) d : , d ,
13. —[sin u] = (cos u)u 14. —[cos u] = —(sin u)u 15. —[tan u] = (sec? u)u
dx dx dx
d , d , d /
16. —[cot u] = —(csc®u)u 17. —[sec u] = (sec u tan u)u 18. —[csc u] = —(csc u cot u)u
dx dx dx
d . _ u’ d _ =w d u
19. pe [arcsin u] = — 20. pe [arccos u] = Wi 21. pe [arctan u] = [T

d ! d u 4 d —u ’
22. a[arccot M] = 1+ uz 23. a[arcsec I/t] = m 24. a[arc(;sc u] = W




