
MATH 133 - 01 Calculus 1 Quiz 4 October 26, 2022

Your Name:

Duration of the Quiz is 25 minutes. There are four problems, worth 20 points. Show all your work for
full credit. Books, notes etc. are prohibited. Calculators are NOT permitted.

1. Evaluate the function

sin
(

cos−1
(√3

2

))

2. Solve the logarithmic equation

lnx + ln(x− 2) = ln 4

3. Determine the infinite limit.

lim
x→2−

x− 3

(x− 2)3



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

56 C H A P T E R 2 LIMITS

y f (y) y f (y)

2.002 1.998

2.001 1.999

2.0001 1.9999

4. lim
θ→0

f (θ), where f (θ) = sin θ − θ

θ3 .

θ ±0.002 ±0.0001 ±0.00005 ±0.00001

f (θ)

5. Determine lim
x→0.5

f (x) for f (x) as in Figure 9.

6. Determine lim
x→0.5

g(x) for g(x) as in Figure 10.
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In Exercises 7–8, evaluate the limit.

7. lim
x→21

x 8. lim
x→4.2

√
3

In Exercises 9–16, verify each limit using the limit definition. For ex-
ample, in Exercise 9, show that |3x − 12| can be made as small as
desired by taking x close to 4.

9. lim
x→4

3x = 12 10. lim
x→5

3 = 3

11. lim
x→3

(5x + 2) = 17 12. lim
x→2

(7x − 4) = 10

13. lim
x→0

x2 = 0 14. lim
x→0

(3x2 − 9) = −9

15. lim
x→0

(4x2 + 2x + 5) = 5 16. lim
x→0

(x3 + 12) = 12

In Exercises 17–36, estimate the limit numerically or state that the limit
does not exist. If infinite, state whether the one-sided limits are ∞ or
−∞.

17. lim
x→1

√
x − 1

x − 1
18. lim

x→−4

2x2 − 32
x + 4

19. lim
x→2

x2 + x − 6

x2 − x − 2
20. lim

x→3

x3 − 2x2 − 9

x2 − 2x − 3

21. lim
x→0

sin 2x

x
22. lim

x→0

sin 5x

x

23. lim
θ→0

cos θ − 1
θ

24. lim
x→0

sin x

x2

25. lim
x→4

1

(x − 4)3 26. lim
x→1−

3 − x

x − 1

27. lim
x→3+

x − 4

x2 − 9
28. lim

h→0

3h − 1
h

29. lim
h→0

sin h cos
1
h

30. lim
h→0

cos
1
h

31. lim
x→0

|x|x 32. lim
x→0

2x − 3x

x

33. lim
θ→ π

4

tan θ − 2 sin θ cos θ

θ − π
4

34. lim
r→0

(1 + r)1/r

35. lim
θ→0

1 − cos θ

θ2 36. lim
θ→0

1 − cos θ

θ3

37. The greatest integer function is defined by [x] = n, where n is the
unique integer such that n ≤ x < n + 1. Sketch the graph of y = [x].
Calculate, for c an integer:

(a) lim
x→c−[x] (b) lim

x→c+[x]

38. Determine the one-sided limits at c = 1, 2, and 4 of the function
g(x) shown in Figure 11, and state whether the limit exists at these
points.
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FIGURE 11

In Exercises 39–46, determine the one-sided limits numerically or
graphically. If infinite, state whether the one-sided limits are ∞ or −∞,
and describe the corresponding vertical asymptote. In Exercise 46, [x]
is the greatest integer function defined in Exercise 37.

39. lim
x→0±

sin x

|x| 40. lim
x→0±

|x|1/x

41. lim
x→0±

x − sin |x|
x3 42. lim

x→4±
x + 1
x − 4

43. lim
x→−2±

4x2 + 7

x3 + 8
44. lim

x→−3±
x2

x2 − 9

45. lim
x→1±

x5 + x − 2

x2 + x − 2
46. lim

x→2±
cos

(π

2
(x − [x])

)

47. Determine the one-sided limits at c = 2, 4 of the function f (x) in
Figure 12. What are the vertical asymptotes of f (x)?

48. Determine the infinite one- and two-sided limits in Figure 13.

(a) lim
x→1−

f(x)

(b) lim
x→1+

f(x)

(c) lim
x→2−

f(x)

(d) lim
x→2+

f(x)

(e) lim
x→6+

f(x)

(f) lim
x→4

f(x)


