Lior Silberman’s Math 100 7

3. THE DERIVATIVE (18/9/2024)

Goals.

(1) The derivative at a point
(2) Tangent lines & linear approximations
(3) The derivative as a function
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Math 100A - WORKSHEET 3
THE DERIVATIVE

1. THREE VIEWS OF THE DERIVATIVE
(1) Let f(x) = x* and let @ = 2. Then (2,4) is a point
on the graph of y = f(x).
(a) Let (z, z*) be another point on the graph, close to
(2,4). What is the slope of the line connecting the
two? What is the limit of the slopes as x — 27
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(b) Let h be a small quantity. What is the asymptotic
behaviour of f(2 + h) as h — 0?7 What about

f(24+h)— f(2)7 [
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(c) What is limp,_s (2+h)2_22
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(d) What is the equation of the line tangent to the
graph of y = f(x) at (2,4)7
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2. DEFINITION OF THE DERIVATIVE
Definition. f/(a) = limj_o . ((Hh])l_f 9 or fla+h) ~
fla) + f'(a)h
(3) Use a definition of the derivative to findf’(a) if

(a) f(z) = 2% a=3.
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3. THE TANGENT LINE

(6) (Final, 2015) Find the equation of the line tangent
to the function f(x) =+/x at (4,2).
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(7) (Final 2015) The line y = 4x + 2 is tangent at x =
1 to which function: x°® + 22% + 3z, z°? + 3z + 2,
Wr+3+2 23+ 22— 2, 22+ 2+ 2, none of the

above?
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(8) Find the lines of slope 3 tangent to the curve y =
z3 + 4x? — 8x + 3.
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(9) The line y = 5z + B is tangent to the curve y =
z3 + 22, What is B?



4. LINEAR APPROXIMATION

Definition. f(a + h) = f(a) + f'(a)h

(10) Estimate

(a) V1.2
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