Worksheet 9: Derivatives and Limits
Russell Buehler

WAIT. T SHOULD Toi THIS SOUNDS LIKE T TAUTOLOGY CLUB: . LISTEN UP! THE FIRST
b.r@berkeley.edu HONOR SOCIETY o SHoW | | Coup SAvE TME SO HOWD YU LEARN ABAUT US? oy ™ o v vy CLUB
COLLEGES TM HONORARLE, BY JINING THE FROM YOUR FACEBOCK GROUR 15 THE FIRST RULE OF
AND TH HONORFGLE RECAUSE. | [ TAUTOLOGY CLug IF 1,000,000 PECRE. TOIN momm
IMINAN HONOR SECIETY? | | DIRECTLY. THIS GROUR ITWILL HAVE
O ) ~ } THATSNOTA 1,000,000 PEOFLE1N IT"
REAL CLUB.
BASICALY,
Yes. N
THEN IM
STARTING IT.

www.xked.com

1. If g(x) = #* — 2, find ¢’(1) using the definition of the derivative and use it to find the equation of the tangent line of

g(z) at (1,-1).

2. List, with either an example graph or function and non-differentiable point, the ways in which a function can fail to be
differentiable:

(a)

3. (True or False) and why:

(a) If a function is differentiable, then it is continuous.

(b) If a function is continuous, then it is differentiable.

4. Give the physics interpretation for each of the following:

(a) First Derivative
(b) Second Derivative
(¢) Third Derivative

5. (True or False) and why.

: _ . B . f(x) .
(a) If i;n}) f(z) =0 and ili% g(x) =0, then ilg}) e does not exist.



(b) If neither li_r>n f(z) nor lim g(z) exists, then 1i_r>n f(z) + g(x) does not exist.
x a r—a x a

(¢) If the limit lin%i f(x)g(x) exists, then the limit is f(6)(g(6)).
—

(d) If p(x) is a polynomial, then the limit lir%p(x) is p(6).
r—r

(e) If ili% f(z) = 0o and ili%g(x) = 00, then ili% f(z)—g(x) =0.

6. Solve:
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(a) lim ———r

(b) lim e* ~*
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(d) lim In(sin(z))
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7. Sketch the graph of a function for which f(0) =0, f'(0) = —1, f(1) =0, and f'(1) = —1.

8. Write the general form for:
(a) The Power Rule

(b) The Constant Multiple Rule
(¢) The Sum Rule

(d) The Difference Rule

9. Find the first and second derivative of: f(z) = 6275, Express them in both major notations.

10. Find the first and second derivative of: f(z) = e* — 5. Express them in both major notations.



