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Problem 1

Find the following limit numerically.

x→0
lim

e − 1x

x

x −0.1 −0.01 −0.001 −0.0001 0 0.0001 0.001 0.01 0.1

f x( )

1. A

B

C

D

E

F

−3

−1

3

2

−2

1
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Problem 2

Which of the following functions has a hole at ?x = 5

2. A

B

C

D

E

F

f x =( )
x+ 5
x − 252

f x =( )
5

x+ 5

f x =( )
x − 252

x− 5

f x =( )
5

x − 252

f x =( )
x− 5
x+ 5

f x =( )
1

x− 5

Problem 3

Let

Which statement is true about the discontinuities of ?

f x =( )
⎩⎪
⎨
⎪⎧5x,
20 − x,
2x − 1,2

x < 1
1 ≤ x < 3
x ≥ 3

f x( )

3. A

B

C

D

E

F

 is only discontinuous at .f x( ) x = 19

 is only discontinuous at .f x( ) x = 3

 is only discontinuous at .f x( ) x = 1

 is only discontinuous at .f x( ) x = 17

 is only discontinuous at .f x( ) x = 5

 does not have any discontinuities.f x( )
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Problem 4

The graph of  is sketched below. Find  and .f x( ) f x
x→−2
lim ( ) f x

x→1
lim ( )

4. A

B

C

D

E

F

f x  does not exist; f x = 0
x→−2
lim ( )

x→1
lim ( )

f x = −∞; f x = 2
x→−2
lim ( )

x→1
lim ( )

f x = +∞; f x = 0
x→−2
lim ( )

x→1
lim ( )

f x = −∞; f x = 0
x→−2
lim ( )

x→1
lim ( )

f x  does not exist; f x = 2
x→−2
lim ( )

x→1
lim ( )

f x = +∞; f x = 2
x→−2
lim ( )

x→1
lim ( )
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Problem 5

Find the derivative of  .y = 6 − − 8√x
3
x2

4√x5

5. A

B

C

D

E

F

+ − 10
6

√x

6
x3

4√x

− − 10
3

√x

3
2x

4√x

− −
6

√x

3
2x

32

5 4√x

+ − 10
3

√x

6
x3

4√x

+ −
6

√x

6
x3

32
5 4√x

+ −
3

√x

6
x3

32
5 4√x

Problem 6

The position of a particle moving in a straight line is given by

where  is time in seconds and  is in feet. At what time is the particle's velocity zero?

s(t) = t − 7t − 56t+ 10
7
3
3 2

t s t( )

6. A

B

C

D

E

F

t=1 second

t=4 seconds

t=  seconds6

t=  seconds5

t=  seconds3

t=  seconds2
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Problem 7

We want to find the derivative of   using the limit definition. In which of the following is the limit definition set up

correctly?

f x =( )
1
5x

7. A

B

C

D

E

F

f (x) =′

h→0
lim

+
1

5(x+ h)
1
5x

h

f (x) =′

h→0
lim

−
1

5x+ h

1
5x

h

f (x) =′
x→0
lim

+
1

5(x+ h)
1
5x

x

f (x) =′

x→0
lim

−
1

5x+ h

1
5x

x

f (x) =′
x→0
lim

−
1

5(x+ h)
1
5x

x

f (x) =′

h→0
lim

−
1

5(x+ h)
1
5x

h

Problem 8

Find the equation of the tangent line to the graph of   at .y = 2x − 3x3 x = 2

8. A

B

C

D

E

F

y = 21x− 52

y = 7x+ 7

y = 7x− 35

y = 10x+ 1

y = 10x− 41

y = 21x− 32
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Problem 9

Given , find .y = 4x cosx y ( )′ π

4

9. A

B

C

D

E

F

− 2π
√2
2

2 −√2
π√2
2

+ 2 π
√2
2

√2

−2√2

−2

−2 − 2√2

Problem 10

Given . Find .f x =( )
3e − 1x

3e + 1x
f 0′ ( )

10. A

B

C

D

E

F

3
8

1
2

−
3
4

1
8

−
3
2

1
4
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Problem 11

If , then h x = tanx− cotx,( ) h (x) =′

11. A

B

C

D

E

F

sec x+ csc x2 2

secx tanx− cscx cotx

secx cotx+ cscx tanx

secx cotx− cscx tanx

secx tanx+ cscx cotx

sec x− csc x2 2

Problem 12

Find .g 1′ ( )

g x =( ) ( −x
x − 22 )

3

12. A

B

C

D

E

F

12

9

6

3

27

18


