Calculus 12 Ch. 2: Derivatives

2.3 The Sum and Difference Rules

The derivative of a sum/difference is the sum/difference of the derivatives

Sum and Difference Rules
If both f and g are differentiable, thensois f + gand f — g
F+9)'=f+4g
F-9'=f -4

In Leibniz notation:

d d d
—IF + (0] = () + g ()

- d d d
—[f0) - g0 = — ()~ ——g(x)

Proof of the Sum Rule

Let F=f + g, thatis, F(x) = (f + g)(x) = f(x) + g(x).
F(x) = 1_ F(x+h) — F(x)

[f(x +h)+gkx+ h)] [f () + g(x)]
h,—>
fx+h) - fx) g(x+h) g(x) :
= ;l 1 h " (by rearranging terms)
o fa+h) - ) glx+h) —gx) -
= ’111_13(1) n + }1 m N (by Property 1 of limits)
|=f(x) +g'(0)]
The difference rule can be proved in a similar way
Ex. 1

Find the derivatives of the following functions
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Ex.3

Ch. 2: Derivatives
Find the equations of both lines that pass through the point P(2, 9) and are tangent to the parabolay =
2x — x2.
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