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The exam has 7 different printed sides of exam problems and 1 side workspace.

Duration of the Midterm Exam is 90 minutes. There are 6 problems, worth 10 points each, and an extra credit

problem, worth 2 points. From Problems 1 - 6, only 5 problems will be graded. If you solve all Problems 1 - 6,

you must cross out the problem in the box above that must not be graded. If you solve all Problems 1 - 6 and do

not cross out a problem, only the first five problems will be graded. Show all your work for full credit. Books,

notes etc. are prohibited. Calculators, cellphones, earphones, AirPods and cheat sheets are NOT permitted.

1) For the function f whose graph is shown, state the following.

124 CHAPTER 2  Limits and Derivatives

 1.  Write an equation that expresses the fact that a function f  is 
continuous at the number 4.

 2.  If f  is continuous on s2`, `d, what can you say about its 
graph?

 3.  (a)  From the graph of f , state the numbers at which f  is 
discontinuous and explain why.

  (b)  For each of the numbers stated in part (a), determine 
whether f  is continuous from the right, or from the left,  
or neither.

y

x_4 2 4 6_2 0

 4.  From the graph of t, state the intervals on which t is  
continuous.

10_3 _2 2 3

y

x

 5 – 8 Sketch the graph of a function f  that is continuous except for 
the stated discontinuity.

 5. Discontinuous, but continuous from the right, at 2

 6.   Discontinuities at 21 and 4, but continuous from the left at 
21 and from the right at 4

 7. Removable discontinuity at 3, jump discontinuity at 5

 8.  Neither left nor right continuous at 22, continuous only from 
the left at 2

 9.  The toll T charged for driving on a certain stretch of a toll road 
is $5 except during rush hours (between 7 am and 10 am and 
between 4 pm and 7 pm) when the toll is $7.

  (a)  Sketch a graph of T as a function of the time t, measured 
in hours past midnight.

  (b)  Discuss the discontinuities of this function and their sig-
ni$cance to someone who uses the road.

 10. Explain why each function is continuous or discontinuous.
  (a) The temperature at a speci$c location as a function of time
  (b)  The temperature at a speci$c time as a function of the 

distance due west from New York City
  (c)  The altitude above sea level as a function of the distance 

due west from New York City
  (d)  The cost of a taxi ride as a function of the distance traveled
  (e)  The current in the circuit for the lights in a room as a 

function of time

11–14 Use the de$nition of continuity and the properties of limits 
to show that the function is continuous at the given number a.

 11. f sxd − sx 1 2x 3 d4,  a − 21

 12.  tstd −
t 2 1 5t
2t 1 1

 ,  a − 2

 13.  psvd − 2s3v2 1 1 ,  a − 1

 14. f sxd − 3x4 2 5x 1 s3 x 2 1 4 ,  a − 2

 15 –16 Use the de$nition of continuity and the properties of limits 
to show that the function is continuous on the given interval.

 15. f sxd − x 1 sx 2 4  ,  f4, `d

 16. tsxd −
x 2 1
3x 1 6

,  s2`, 22d

 17– 22 Explain why the function is discontinuous at the given 
number a. Sketch the graph of the function.

 17. f sxd −
1

x 1 2
 a − 22

 18. f sxd − H 1
x 1 2
1

    if  x ± 22

    if  x − 22
 a − 22

 19. f sxd − Hx 1 3
2x

if x < 21
if x . 21

 a − 21

 20. f sxd − H x 2 2 x
x 2 2 1
1

    if  x ± 1

    if  x − 1
 a − 1

 21. f sxd − Hcos x
0
1 2 x 2

if x , 0
if  x − 0
if x . 0

  a − 0

 22. f sxd − H 2x 2 2 5x 2 3
x 2 3

6

    if  x ± 3

    if  x − 3
 a − 3
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(i) lim
x→−3+

f(x)

(ii) lim
x→−2

f(x)

(iii) lim
x→−1

f(x)

(iv) lim
x→0−

f(x)

(v) lim
x→0+

f(x)

(vi) lim
x→0

f(x)

(vii) lim
x→1

f(x)

(viii) f(1)

(ix) The equations of the vertical asymptotes.

(x) The intervals on which f is continuos.
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2) Evaluate the limits.

(i) lim
x→−1

3x2 + 4x+ 1

x+ 1

(ii) lim
x→1

1
x − 1

x− 1

(iii) lim
x→0

cosx− 1

sinx
Hint: sin2 x+ cos2 x = 1

(iv) lim
x→0

|x|
x
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3)

(i) Compute the limit

lim
x→0

sin 3x

tan 2x

(ii) Compute the limit

lim
h→0

sin 4h− sin 4h cos 4h

h2
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4)

(i) Compute the limit using the Squeeze Theorem.

lim
x→0

sinx sin
(
cos

1

x

)

(ii) Evaluate the limit

lim
x→−∞

4x− 3√
25x2 + 4x
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5)

(i) Show that there is a root of the equation

sinx cosx = cos 2x

between 0 and π/2. Mention any theorem used.

(ii) Where is the function

f(x) =


x2 − x

x2 − 1
if x ̸= 1

1 if x = 1

continuous?
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6) Find an equation of the tangent line and normal line to the graph of f(x) =
√
x+ 5 at the point (−1, 2).
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EXTRA CREDIT PROBLEM Show that the function

f(x) =


x2 − 16

x− 4
if x ̸= 4

10 if x = 4

has a removable discontinuity at x = 4.
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WORKSPACE
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