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Show all your work. No credits for answers not supported by work


Problem 1. (32 points) Find the limit if it exists. If it is  or does not exist, show why.
(a)

x1
lim 3 x  1  0

(b)
x0
lim x|x|  0

(c)
x1
lim  x

21
x1 

3  8

(d)
x
lim  x  1  x  limx  x  1  x  

Problem 2. (24 points)
(a) Find

x0
lim sinx

x  0

(b) Find
x
lim sinx

x  0

(c) Find all vertical and horizontal asymptotes of fx  x21
x12x3

, if any exists.

Problem 3. (20 points)
(a) A particle moves on a line such that its position at time t is st  3t2  t.Find the

average velocity of the particle over the interval 1,3. Also find the the
instantaneous velocity at t  1.

(b) Find the set of points where the function is continuous. fx  x
2x

(c) Use the intermediate value theorem to show that the equation x2  x  1  0 has a
root between 1 and 2.

(d) Find all values of c which will make the function fx continuous.

fx 
x  c
cx2  1

if x  2
if x  2.

Problem 4. (24 points)
(a) Find the equation of the line tangent to the graph of the curve fx  x at 1,1.
(b) Use the definition to show that

x
lim 1

x2
 0. If  0.01, find the smallest value

on N which satisfies the definition of the limit.
(c) Use the definition of derivative to find f 2, where fx  1

x2
.


