


Fall 2024 Exam 1 - Test Number: 1255

Problem 1

What can you conclude if you build up the following table when you are trying to �nd the limit of   numerically?f x( )

x 4.9 4.99 4.999 4.9999 5 5.0001 5.001 5.01 5.1

f x( ) −0.1 −0.01 −0.001 −0.0001 0.0001 0.001 0.01 0.1

1. A

B

C

D

E

F

f x = 5
x→5
lim ( )

f x = 5
x→0
lim ( )

 does not existf x
x→0
lim ( )

f x = 0
x→5
lim ( )

 does not existf x
x→5
lim ( )

f x = 0
x→0
lim ( )

Problem 2

Compute the following limit if it exists.

x→2
lim

x + 3x− 102

x − 2x2

2. A

B

C

D

E

F

1

7
2

9
2

0

The limit does not exist.

∞
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Problem 3

Consider the graph of   below. How many statements are true?

I. 

II. 

III. 

IV. 

V. 

f x( )

f x = 5
x→2−
lim ( )

f x = −1
x→2+
lim ( )

f x  does not exist.
x→2
lim ( )

f x = 0
x→−3
lim ( )

f −3 = 3( )

3. A

B

C

D

E

F

Only three statements are true.

Only four statements are true.

None of the statements is true.

Only one statement is true.

Only two statements are true.

All of the �ve statements are true.
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Problem 4

The population of a city since the year  can be modeled by  where   corresponds to the

year . In what year is the population increasing at a rate of   people per year?

1990 p(t) = 600t − 1800t+ 19,0002 t = 0

1990 11,400

4. A

B

C

D

E

F

2005

1997

2011

2013

1999

2001

Problem 5

Given the function  . Find and classify the discontinuities of  .f x =( )
−3x

x + 6x2 f x( )

5. A

B

C

D

E

F

f x  has a jump at x = −6 and a vertical asymptote at x = 0.( )

f x  has a hole at x = −6 and a vertical asymptote at x = 0.( )

f x  has a jump at x = −3 and a hole at x = −6.( )

f x  has a hole at x = 0 and a vertical asymptote at x = −6.( )

f x  has a jump at x = 0 and a vertical asymptote at x = −6.( )

f x  has a hole at x = −3 and a jump at x = −6.( )
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Problem 6

For

Choose the correct statement(s) below.

I.  does not exist.  

II.  is continuous at .

III. 

f x =( ) {x − 3,2

−4x+ 1,
x ≤ −2
x > −2

f x
x→−2
lim ( )

f x( ) x = −2

f x = 1
x→−2−
lim ( )

6. A

B

C

D

E

F

Only II and III are true

Only I and II are true

Only I and III are true

Only II is true

Only III is true

Only I is true
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Problem 7

Consider the function . Which of the following is  by using the limit de�nition?f x =( ) √x+ 2 f x′ ( )

7. A

B

C

D

E

F

h→0
lim

−√x+ h+ 2 √x+ 2
h

h→0
lim√x+ h+ 2

( − )
h→0
lim √x+ h+ 2 √x+ 2

h→0
lim

h

+ h−√x+ 2 √x+ 2

h→0
lim

+ h−√x+ 2 √x+ 2
h

h→0
lim

h

−√x+ h+ 2 √x+ 2

Problem 8

Find the derivative of

.f x = 4 − + 8( ) 4√x3
6
x3

√x

8. A

B

C

D

E

F

+ +
3
4√x

18
x4

4
√x

4 + +4√3x2 2
x4

4
√x

+ + 4
3
4√x

18
x3

√x

4 + + 44√3x2 2
x4

√x

4 + +4√3x2 18
x3

4
√x

+ + 4
3
4√x

18
x4

√x
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Problem 9

Find the -value at which the function  has a horizontal tangent line.x f x = 3x− 1 e( ) ( ) x

9. A

B

C

D

E

F

x = 2

x = −2

x = −
2
3

x = −
1
3

x =
1
3

x =
2
3

Problem 10

Find the derivative of .y = secx− cscx

10. A

B

C

D

E

F

y = tan x+ cot x′ 2 2

y = secx cotx+ cscx tanx′

y = tanx cotx+ secx cscx′

y = secx tanx+ cscx cotx′

y = tanx+ cotx′

y = sec x+ csc x′ 2 2
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Problem 11

Given . Compute .f x =( )
cosx
3x + 42 f (π)′

11. A

B

C

D

E

F

π

3π + 42

π

(3π + 4)2 2

6π
3π + 42

−π
3π + 42

6π
(3π + 4)2 2

−6π
(3π + 4)2 2

Problem 12

Let . Find .f x =( ) √3x + 42 f (2)′

12. A

B

C

D

E

F

1
8

5
12

4

12

3
2

16


