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Formulas for Exam 3

1. Derivatives.
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2. Rules of Differentiation.

(a) Product rule.
If y = f · g, then y′ = f ′ · g + g′ · f

(b) Quotient rule.

If y =
f

g
, then y′ =

f ′ · g − g′ · f
g2

(c) Chain rule.
If y = f(g(x)), then y′ = f ′(g(x)) · g′(x)

Some useful alebra rules.
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3. Tangent Line. y0 = f(x0), m = f ′(x0)

y − y0 = m(x− x0)

4. Average and instantaneous rate of change.

(a) The average rate of change of f(x) over [a, b] :

f(b)− f(a)

b− a

(b) The instantaneous rate of change of f(x) at x = a : f ′(a).

5. Applications. The velocity v(t) = s′(t) = ds
dt

and the acceleration a(t) = v′(t) =
dv
dt

= s′′(t) = d2s
dt2

.

6. Quadratic equation formula. ax2 + bx+ c = 0 for

x =
−b±

√
b2 − 4ac
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7. Analysis using derivatives.

critical points = x-values at which f ′ is zero or not defined.

f is increasing/decreasing ⇔ f ′ positive/negative.

candidate inflection points = x-values at which f ′′ is zero or not defined.

f is concave up/down ⇔ f ′′ positive/negative ⇔ f ′ increasing/decreasing.


