
Name: 9/29/2016
Math 201-EC Exam 1

Directions Answer all questions in the space provided. Show all work and box your final answers. Answers
with no work shown will not receive full credit. If you have any questions, just ask. Good luck!

1. (8 points) Use interval notation to describe the domain of the following function.

f(x) =

√
x+ 5

2x2 + 3x− 9

2. (8 points) The graph of y = f(x) is given below. Match each equation with its graph.

The graph of is given. Use it to graph the following 
functions.
(a) (b)
(c) (d)

20. (a) How is the graph of related to the graph of
? Use your answer and Figure 18(a) to sketch

the graph of .
(b) How is the graph of related to the graph of

? Use your answer and Figure 17(a) to sketch
the graph of .

21–34 ! Graph the function by hand, not by plotting points, but
by starting with the graph of one of the standard functions and
then applying the appropriate transformations.

21. 22.

23. 24.

25. 26.

28.

29. 30.

31. 32.

33. 34.

! ! ! ! ! ! ! ! ! ! !

35–36 ! Find , , , and and state their domains.

,

36. ,

! ! ! ! ! ! ! ! ! ! !

37–42 ! Find the functions (a) , (b) , (c) , and 
(d) and their domains.

37. ,

38. ,

39. ,

40. ,

,

42. ,

! ! ! ! ! ! ! ! ! ! !

t!x" ! x 2 ! 1f !x" ! s2x ! 3

t!x" !
x ! 1
x ! 2

f !x" ! x !
1
x

41.

t!x" ! 5x 2 ! 3x ! 2f !x" ! 1 " 3x

t!x" ! 1 " sxf !x" ! sin x

t!x" ! 1#xf !x" ! 1 " x 3

t!x" ! 2x ! 1f !x" ! x 2 " 1

t ! t
f ! ft ! ff ! t

t!x" ! s1 " xf !x" ! s1 ! x

t!x" ! 3x 2 " 1f !x" ! x 3 ! 2x 235.

f#tftf " tf ! t

y !
1
4

 tan$x "
#

4 %y !
2

x ! 1

y ! 1 ! s3 x " 1y ! 1
2 !x 2 ! 8x"

y ! !x ! 2"4 ! 3y ! sx ! 3

y !
1

x " 4
y ! sin!x#2"27.

y ! 4 sin 3xy ! 1 ! 2 cos x

y ! x 2 " 4x ! 3y ! !x ! 1"2

y ! 1 " x 2y ! "x 3

y ! 1 ! sx
y ! sx

y ! 1 ! sx
y ! 2 sin x

y ! sin x
y ! 2 sin x

x

y

0 1

1

y ! "f !"x"y ! f !"x"
y ! f ( 1

2 x)y ! f !2x"

f19.Suppose the graph of is given. Write equations for the
graphs that are obtained from the graph of as follows.
(a) Shift 3 units upward.
(b) Shift 3 units downward.
(c) Shift 3 units to the right.
(d) Shift 3 units to the left.
(e) Reflect about the -axis.
(f ) Reflect about the -axis.
(g) Stretch vertically by a factor of 3.
(h) Shrink vertically by a factor of 3.

16. Explain how the following graphs are obtained from the
graph of .
(a)
(b)
(c)
(d)
(e)
(f )

17. The graph of is given. Match each equation with
its graph and give reasons for your choices.
(a)
(b)
(c)
(d)
(e)

18. The graph of is given. Draw the graphs of the following
functions.
(a) (b)

(c) (d)

x

y

0 1

1

y ! "1
2 f !x" ! 3y ! 2 f !x"

y ! f !x" ! 4y ! f !x ! 4"

f

!@

$

%

#f

y

3

_3

6

0 x3_3_6 6

y ! 2 f !x ! 6"
y ! "f !x ! 4"
y ! 1

3 f !x"
y ! f !x" ! 3
y ! f !x " 4"

y ! f !x"

y ! 5 f !x" " 3
y ! f !5x"
y ! "5 f !x"
y ! "f !x"
y ! f !x " 5"
y ! 5 f !x"

y ! f !x"

y
x

f
f15.

22 ! CHAPTER 1 FUNCTIONS AND LIMITS

(a) y = f(x− 4)

(b) y = f(x) + 3

(c) y =
1

3
f(x) (d) y = −f(x+ 4)

(e) y = 2f(x+ 6)



3. Suppose f and g are functions defined by

f(x) = x+
1

x
and g(x) =

x+ 1

x+ 2
.

(a) (4 points) Find f ◦ g(x) (no need to simplify) and state its domain.

(b) (4 points) Find g ◦ f(x) (no need to simplify) and state its domain.

(c) (4 points) Find f ◦ f(x) (no need to simplify) and state its domain.

4. (8 points) Consider the function g whose graph is shown below.

(g) (h)

6. Sketch the graph of the following function and use it to
determine the values of for which exists:

7–10 ! Sketch the graph of an example of a function that 
satisfies all of the given conditions.

7. , ,

8. , , ,

, , is undefined

, , ,

,

10. , , ,

,

! ! ! ! ! ! ! ! ! ! !

11–14 ! Guess the value of the limit (if it exists) by evaluating
the function at the given numbers (correct to six decimal
places).

11.

12.

13.

, , , , , !0.01!0.05!0.1!0.2!0.5x ! !1

lim
xl0

sin x
x " tan x

#2, #1.5, #1.1, #1.01, #1.001
x ! 0, #0.5, #0.9, #0.95, #0.99, #0.999,

lim
xl# 1

x 2 # 2x
x 2 # x # 2

1.9, 1.95, 1.99, 1.995, 1.999
x ! 2.5, 2.1, 2.05, 2.01, 2.005, 2.001,

lim
xl2

x 2 # 2x
x 2 # x # 2

f !4" ! #1f !1" ! 1

lim
xl4"

f !x" ! #3lim
xl4#

f !x" ! 3lim
xl1

f !x" ! 3

f !#2" ! 1f !3" ! 3

lim
xl#2

f !x" ! 2lim
xl3#

f !x" ! 2lim
xl3"

f !x" ! 49.

f !0"f !2" ! 1lim
xl2"

f !x" ! 1

lim
xl 2#

f !x" ! 0lim
xl0"

f !x" ! #1lim
xl0#

f !x" ! 1

f !1" ! 2lim
xl1"

f !x" ! #2lim
xl1#

f !x" ! 2

f

f !x" ! #2 # x
x
!x # 1"2

if x $ #1
if #1 % x $ 1
if x & 1

limxla f !x"a

y

t2 4

4

2

lim
tl 4
t!t"t!2"1. If a ball is thrown into the air with a velocity of 40 ft$s, its

height in feet seconds later is given by .
(a) Find the average velocity for the time period beginning

when and lasting
(i) 0.5 second (ii) 0.1 second

(iii) 0.05 second (iv) 0.01 second
(b) Estimate the instantaneous velocity when 

2. If an arrow is shot upward on the moon with a velocity of
58 m$s, its height in meters seconds later is given by

(a) Find the average velocity over the given time intervals:
(i) [1, 2] (ii) [1, 1.5] (iii) [1, 1.1]

(iv) [1, 1.01] (v) [1, 1.001]
(b) Estimate the instantaneous velocity when .

3. Use the given graph of to state the value of each quantity, 
if it exists. If it does not exist, explain why.
(a) (b) (c)

(d) (e)

For the function whose graph is given, state the value of
each quantity, if it exists. If it does not exist, explain why.
(a) (b) (c)

(d) (e)

5. For the function whose graph is given, state the value of
each quantity, if it exists. If it does not exist, explain why.
(a) (b) (c)

(d) (e) ( f ) lim
tl2
t!t"lim

tl 2"
t!t"lim

tl2#
t!t"

lim
tl0
t!t"lim

tl 0"
t!t"lim

tl0#
t!t"

t

y

0 x2 4

4

2

f !3"lim
xl3

f !x"

lim
xl 3"

f !x"lim
xl3#

f !x"lim
xl0

f !x"

f4.

y

0 x2 4

4

2

f !5"lim
xl5

f !x"

lim
xl 1

f !x"lim
xl1"

f !x"lim
xl1#

f !x"

f

t ! 1

h ! 58t # 0.83t 2.
t

t ! 2.

t ! 2

y ! 40t # 16t 2t

SECTION 1.3 THE LIMIT OF A FUNCTION ! 33

EXERCISES1.3

State the value of each quantity, if it exists. If it does not exist, explain why.

(a) lim
t→0−

g(t)

(b) lim
t→0+

g(t)

(c) lim
t→0

g(t)

(d) lim
t→2−

g(t)

(e) lim
t→2+

g(t)

(f) lim
t→2

g(t)
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5. Evaluate the following limits.

(a) (8 points) lim
t→−4

1
4 −

1
t

4 + t

(b) (8 points) lim
θ→0

sin(2θ)

sin(5θ)
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6. (8 points) Use the Squeeze Theorem to evaluate the following limit.

lim
x→0

x4 cos(
2π

x
)

7. (8 points) For what value of the constant c is the function f continuous on (−∞,∞)?

f(x) =

{
cx2 + 2x if x < 2
x3 − cx if x ≥ 2
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8. Evaluate the following limits.

(a) (4 points) lim
x→∞

x3 + 5x

2x3 − x2 + 4

(b) (4 points) lim
x→−∞

7− x
2x2 − 1
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