
MATH 135 Calculus 1 Quiz 1 September 15, 2023

Your Name:

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

1. Let

f(x) =


2x if x ≤ 1,

3− x if 1 < x ≤ 4,
√
x if x > 4.

Sketch the graph of the function and use it to determine the limits lim
x→1

f(x) and lim
x→4

f(x) if they exist. If they

do not, explain why.

2. Determine the infinite limit.

lim
x→π

2
−
ln(cosx)



3. For the function f whose graph is shown, state the following.
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In Exercises 49–52, sketch the graph of a function with the given limits.

49. lim
x→1

f (x) = 2, lim
x→3−

f (x) = 0, lim
x→3+

f (x) = 4

50. lim
x→1

f (x) = ∞, lim
x→3−

f (x) = 0, lim
x→3+

f (x) = −∞

51. lim
x→2+

f (x) = f (2) = 3, lim
x→2−

f (x) = −1,

lim
x→4

f (x) = 2 $= f (4)

52. lim
x→1+

f (x) = ∞, lim
x→1−

f (x) = 3, lim
x→4

f (x) = −∞

53. Determine the one-sided limits of the function f (x) in Figure 14,
at the points c = 1, 3, 5, 6.
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FIGURE 14 Graph of f (x)

54. Does either of the two oscillating functions in Figure 15 appear to
approach a limit as x → 0?

(A) (B)
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In Exercises 55–60, plot the function and use the graph to esti-
mate the value of the limit.

55. lim
θ→0

sin 5θ

sin 2θ
56. lim

x→0

12x − 1
4x − 1

57. lim
x→0

2x − cos x

x
58. lim

θ→0

sin2 4θ

cos θ − 1

59. lim
θ→0

cos 7θ − cos 5θ

θ2 60. lim
θ→0

sin2 2θ − θ sin 4θ

θ4

61. Let n be a positive integer. For which n are the two infinite one-
sided limits lim

x→0±
1/xn equal?

62. Let L(n) = lim
x→1

(
n

1 − xn
− 1

1 − x

)
for n a positive integer. In-

vestigate L(n) numerically for several values of n, and then guess the
value of of L(n) in general.

63. In some cases, numerical investigations can be misleading.
Plot f (x) = cos π

x .
(a) Does lim

x→0
f (x) exist?

(b) Show, by evaluating f (x) at x = 1
2 , 1

4 , 1
6 , . . . , that you might be

able to trick your friends into believing that the limit exists and is equal
to L = 1.

(c) Which sequence of evaluations might trick them into believing that
the limit is L = −1.

Further Insights and Challenges
64. Light waves of frequency λ passing through a slit of width a pro-
duce a Fraunhoferdiffraction pattern of light and dark fringes (Figure
16). The intensity as a function of the angle θ is

I (θ) = Im

(
sin(R sin θ)

R sin θ

)2

where R = πa/λ and Im is a constant. Show that the intensity function
is not defined at θ = 0. Then choose any two values for R and check
numerically that I (θ) approaches Im as θ → 0.

65. Investigate lim
θ→0

sin nθ

θ
numerically for several values of n. Then

guess the value in general.
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FIGURE 16 Fraunhofer diffraction pattern.

(a) lim
x→3−

f(x)

(b) lim
x→3+

f(x)

(c) lim
x→5−

f(x)

(d) lim
x→5+

f(x)

(e) lim
x→6+

f(x)

(f) The equations of the vertical asymptotes.


