Examination 1 - Math 141, Frank Thorne (thornef@mailbox.sc.edu)
Wednesday, September 23, 2015, 10:50 a.m.

Please work without books, notes, calculators, or any assistance from others. If you have any

questions, feel free to ask me. Please do your work on separate paper; you should staple this sheet
to your work (put this on top) and turn in everything together.
The first question is 16 points and the last six are 14 each.

(1) Give the definition of the derivative of a function f(x) at the point £ = a. (Please give the
algebraic definition, using an equation.)

Draw a picture and explain why your equation gives the slope of the tangent line to the graph
of f{z) at z = a.

2) Compute

i Ft—2
T
(3) Compute
1—2%\°
lim .
s——o0 \ 2% + 7z
{(4) Differentiate the function o
f@)y=z+-
= p

and find the slope of the tangent line at x = —3.

For this problem, use the definition of the derivative or the “alternative formula for the deriva-
tive” described in Section 8.2. Do not use the power rule or the quotient rule.

(5) Differentiate:
z? -4
z+ 0.5

glz) =

For this problem, you may apply any relevant differentiation rules which you know.
(6) Find & if
. cosz
i gy
For this problem, you may apply any relevant differentiation rules which you know.

{7) (See overhead.)
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Please work without books, notes, calculators, or any assistance from others. If you have any

questions, feel free to ask me. Please do your work on separate paper; you should staple this sheet
to your work (put this on top) and turn in everything together.

1)

(2)

(3)

The first question is 16 points and the last six are 14 each.

Compute
" £+ 3t + 2
e TR
Compute
8x2 —3

Iim )
=0 || Q32 o p

Give the definition of the derivative of a function f{z) at the point z = a. (Please give the
algebraic definition, using an equation.)

- Draw a picture and explain why your equation gives the slope of the tangent line to the graph

(7)

of f{z)atz=a.

Differentiate:
-1

W=

For this problem, you may apply any relevant differentiotion rules which you know.

Differentiate the function
9
)=+ -,
flo) =+

and find the slope of the tangent line at x = —3.

For this problem, use the definition of the derivative or the “alternative formula for the deriva-
tive” described in Section 8.2. Do not use the power rule or the quotient rule.

Find 2 if
4 1
COST tanz

For this problem, you may apply any relevant differentiotion rules which you know.

(See overhead.)



92 Chapter 2: Limits and Continuity.

3-x x<?2
3. L =
et ftx £y 1, x> 2
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¥
“, T

a. Find lim,.;+ f(x) and lim,_,,- Fix).
b, Does lim,.., f(x} exist? If 8o, what is it? If not, why not?
¢. Find lim, ., f(x) and Hm, .4 F(x).
d. Does lim, ., f(x) exist? If so, what is it? If not, why not?

//\h\ I—-x x<2

- ’!,” .
[ aLetfm={%> x=2
%, x> 2.
v

™,

F=EI-a
e

A Find fim,.o £(x), lim, ., f(x), and f(2).

b. Does Hong .y £(x) exise? If 50, what is it? If not, why not?
¢ Find lim,.. |- f(x) and lime. 1+ F(x.

d. Does lim, ._; f{x) exist? If so, what is it? If not, why not?

0, x=0
5 Let f(x) = 1

SIHE,

6. Let glx) = \/}_:sin(l/x}.

a. Does lim,_.q+ g(x) exist? If so, what is i#? T not, why not?
b. Does lim,..q- g(x) exist? If 80, what is it? If not, why not?
¢ Does lim,.y g(x) exist? If so, what is it? If not, why not?

3
7. a. Graph f(x) = {"” x 1
Q, x o= 1,

b. Find lim,,,- f(x) and Limy,u s 0.

€. Does im,,, f(z) exist? ¢ 50, what is it? If not, why not?
x#1

x = i

b. Find lim,. .- f(x) and limy,— - F(x).

€. Does lim,—. f(x) exist? f s0, what is it? If not, why not?

8. a. Graph f(x) = {; -

Graph the functions in Exercises 0 and 10, Then answer these questions.
a. What are the domain and range of f?
b. At what points ¢, if any, does Hm, ., f(x} exist?
¢ At what points does only the left-hand limit exist?
d. At what points does only the right-hand Bmit exigt?
VI 0=x< 1
9. Fo =41, l1sx<2
2, x =2
X =l=x<0 or 0<y=]
10. f(x) = < 1, x=0
0, x<=1 or x>1
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