@ Ch.2 - Limits and Derivatives

Section 2.7 - Derivatives and Rates of Change
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The tangent line to the curve y = f(x) at the point P(a, f(a))is ' !
the line through P with slope /2 %0
P \. 0
- f) - f(a) /7 \
m = lim——=
xsa X —a
provided that the limit exists. 0 / x

Example 1

Find an equation of the tangent line to the parabola y = x?2 at the point P(1,1).
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Example 2

Find an equation of the tangent line to the hyperbola y = 3/x at the point (3,1).
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@ Ch.2 - Limits and Derivatives

- Derivative glacdil:

The derivative of a function f at a number a, denoted by f'(a), is

) _fx)—fl@ . fla+h)—f(a) )W(/“”
fila) = lim—"—"—=|im h e 5\.._“';"

is this limit exists.

Example 3

Find the derivative of the function f(x) = x? — 8x + 9 at the number a.
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Example 4

Find the equation of the tangent line to the parabola y = x? — 8x + 9 at the point (3, —6).

Solution
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@ Ch.2 - Limits and Derivatives

Problems

- (a) Find the slope of the tangent line to the parabola y = x — x3 at the point
(1,0).

o . f)-f(a)
(i) using !}_13 E—
: 2 , >
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(ii) using ;lingf—(ﬁh)_f(a)
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(b) Find an equation of the tangent line in part (a).
I—-D, =™ (e-=>2)
v = -2l
‘Q = —2Z NN
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- Find an equation of the tangent line to the curve at the given point.
(@)y=x23-3x+1, (2,3)
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(b)y = Vx, (2,V2)
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@ Ch.2 - Limits and Derivatives

- (a) Find the slope of the tangent to the curve y = 1/+/x at the point where
X = a.

O\ L — A
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(b) Find equations of the tangent lines at the points (1,1) and (4% .

\A—ﬁo——' \4\,\(7&——-2&)
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- Find an equation of the tangent line to the graph of y = g(x) at x =5 if
g(5) = —3and g'(5) = 4.

4=, = 4 (=)

:)’L";)’;- L (x*%)

W+ 3= bk>-2¢°

- If the tangent line to y = f(x) at (4, 3) passes through the point (0, 2), find
f(4) and f'(4).
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aq0332673 Azha.education d' o X o



Ch.2 - Limits and Derivatives

®

- If F(x) = 5x/(1+ x?), find F'(2) and use it to find an equation of the
tangent line to the curve y = 5x/(1 + x?) at the point (2, 2).
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-If G(x) = 4x* — x3, find G'(a) and use it to find equations of the tangent
lines to the curve y = 4x? — x3 at the points (2,8) and (3,9).
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- Find f'(a).
(@) f(t) =283+t
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(b) f(x) = =
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- Each limit represents the derivative of some function f at some number a.
State such an f and a in each case.

(a) }li—l;r(} e—2+i’ll_e—2
/ (i wr 4 (a+W) —f (2)
7[\ (2.) - h-=3 ~\
"N _
—f(x\ = <
a = —1
(b) }ll_l)l(} cos(m+h)+1
[ ‘ £ CarxW) = f (&)
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f Cat+lh) = cog(r+h) f @y =-\
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