@ Ch.3 — Differentiation Rules

Section 3.1 - Derivatives of Polynomials and Exponential Functions

- Rules of differentiation
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Example 1

Find the derivative for the following functions

(@) f(x) = x° (b) y = 100
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Example 2

Find equations of the tangent line and normal line to the curve y = x+/x at the point (1,1).
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Example 3

Find the derivative of

(a) y = 3x*

Solution
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Example 4

Let f(x) = x® + 12x° — 4x* + 10x3 — 6x + 5

Solution
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Example 5

Find the points on the curve y = x* — 6x? + 4 where the tangent line is horizontal.
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- Exponential function rule

—a*=a"Ilna

dx

Example 6

Compute the derivative of the function f(x) = a* using the definition of the derivative.
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Example 7

Differentiate the function j(x) = x?* + e2*

Solution
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Problems

- Differentiate the function

(a) f(x) = 186.5

(b) f(x) =5.2x+ 2.3

fl;s.z_

(c) f(t) =283 — 3t* — 4t

{!: é‘tz,ét/(_l,

(d) g(x) = x*(1 — 2x)
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- Find an equation of the tangent line to the curve at the given point

(Q)y =2e*+x, (0,2)

(b)y:%—xl (110)
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- For what value of x does the graph of f(x) = e* — 2x have a horizontal
tangent?
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- Show that the curve y = 2e* + 3x + 5x3 has no tangent line with slope 2.
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- Find an equation of the tangent line to the curve y = x* + 1 that is parallel

to the line 32x — y = 15.

-3 =—-—32Z=%x +\5 Yy = 3252 —\'S
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®

- Find an equation of the normal line to the curve y = \/x that is parallel to the

line2x +y=1.
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- Evaluate lim
x->1 x-
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- Evaluate lim — .
x—3 x“+x—-12
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