Math 180 Spring 2009 Name:

TEST #1 @ 150 points

Write neatly. Show all work. Write all proofs on separate paper. Label each exercise.

a) Write the definition of
lim f (x) =L.
b) Write the mathematical definition of:
The function y = f (x) is continuous at x =da.

¢) When is a function y = f(x) discontinuous at x =qa ?

2

. 6 .

a) Prove that limx”sin—=0
x—0

2.
X
. cost
b) Prove that lim =0
1—>© 4
3. Use the following graph to answer the questions. If a limit does not exist, explain.
lim f(x -
a) x—0 f( )
b) lim £ (x) B N
x>l f : i :
c) Is the function f continuous at x = 0 ? Explain using the definition. i
= B )
d) At what points in the interval (—1,2) is the function discontinuous? Explain.
2x+1 if x#-2 _
4. Let f(x) = ) . Answer the following:
k if x=-
Find & such that £ is continuous at x = —2. Do not just write an answer, show a correct mathematical proof.
5.

Find an equation for the tangent line to the curve g(x) =

xi2 at (3.3).




6. Complete the following . Do not prove. If a limit does not exist, say so, and explain why.

. sin@ .1 oy
a) lIm = ¢ lim —= e) lime* =
60 @ y=0" y X0
.1 .1 :
p) lim —= 4 lim —= limcosx =
) ) At f)
X—>-00 ¥ x—0" x X—»0
7. Find the following limits. Do not just write an answer, show proof.
+3)(4- .
a) lim w g) hm(\/x2+x—\/x2—x)
x—>4" Ix — 4| x> 1
. 20+46cosb .
by lim =27 h) lim (x—\/xz—l)
6>0 sinfcosd x> e
lim COS X lim t+2
C)x~>7r1_.7z- ‘ I)t—)—oo /9t2+1

o lim 4a* -3 j) lim e

a—» ©

. tan3x L a(1=x
? )lfgr%sin?x b Jiysin ( 1-x j
i x’—4x+4 . ( 1 1 j
im| ———
t))‘—>()Jc3+5)c2—14x Desv c-1 -1

lim 2% —x*+x+7
3% + 502 —100

0, x<0

8. Does the graph of f'(x)= {1 50
.

have a vertical tangent at (O, l) ? Do not just write an answer. Prove it.

9. Let g (x) =x’+4x-1. At what points does the graph of the function have a horizontal tangent?
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