
Math135 Engineering Calculus I

Just a Pop Quiz
Colorado Mesa University

NAME:

1. Based on this graph of y = f (x) estimate the values of the following expressions. If the value of any

limit is not defined (does not exist), indicate this by simply crossing the expression out.
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lim
x→−∞ f (x) = 2 lim

x→1−
f (x) = 2 lim

x→1+
f (x) = 0 f (1) = 0

lim
x→3−

f (x) =∞ lim
x→3+

f (x) =−∞ lim
x→5−

f (x) = 1 lim
x→5+

f (x) = 1

lim
x→5

f (x) = 1 f (5) = 3 lim
x→7

f (x) =−1 f (7) =−1

lim
x→11−

f (x) = 2 lim
x→11+

f (x) = 3 lim
x→11

f (x)× f (11) = 2



2. What are the exact values of these limits? If the value of any limit is not defined (does not exist),

indicate this by simply crossing the expression out.

(a) lim
x→2

x2 −5x +6

x −1

The function is continuous at x = 2, so the value of the limit is the same as the value of

the function evaluated at 2.

lim
x→2

x2 −5x +6

x −1
= (2)2 −5(2)+6

(2)−1
= 0

(b) lim
t→7

t 2 −5t −14

t 2 −12t +35

Factoring the numerator and denominator, t 2−5t−14
t 2−12t+35

= (t−7)(t+2)
(t−7)(t−5) = t+2

t−5 , so

lim
t→7

t 2 −5t −14

t 2 −12t +35
= lim

t→7

t +2

t −5
= (7)+2

(7)−5
= 9

2 .

(c) lim
x→1

x2 +1

3−p
x +8

Scaling the numerator and denominator by the denominator’s conjugate,

(
x2 −1

3−p
x +8

)(
3+p

x +8

3+p
x +8

)
=

(
x2 −1

)(
3+p

x +8
)

9− (x +8)
= (x −1)(x +1)

(
3+p

x +8
)

−(x −1)

= −(x +1)
(
3+

p
x +8

)
so we have that

lim
x→1

x2 −1

3−p
x +8

=− lim
x→1

(x +1)
(
3+

p
x +8

)=−(
(1)+1

)(
3+

√
(1)+8

)=−12.



3. A drag race, commonly called a pass, is run on a 1320 ft (¼ mile) long track. Suppose f (t ) = t 3 +32t

serves as a model for how far a certain dragster travelled from the starting line t seconds after it

began its pass until t = 10 seconds when it crossed the finish line.

(a) What percentage of the total pass’s distance does the dragster cover in the first seven seconds?

The pass is 1320 ft long and the dragster travels f (7) = 576 ft in the first 7 seconds:

f (7) ft

1320 ft
= 567

1320
≈ 42.95%

(b) What was the dragster’s average speed between the start of the pass and the seven second mark?

The average speed can be calculated as the ratio of the change in position (displacement)

to the change in time between the t = 0 mark and the t = 7 mark:

change-in-position

change-in-time
= f (7) ft− f (0) ft

7 s−0 s
= (567−0) ft

(7−0) s
= 81 ft/s

(c) How fast was the dragster going at exactly the seven second mark?

We can calculate this “instantaneous” speed as the limit of average speeds various

different ways. Let’s look at the average speed of the dragster during progressively

shorter intervals of time just before the seven second mark:

h 1 0.1 0.01 0.001 0.0001 0.00001
f (7)− f (7−h)

h 159 ~176.91 ~178.79 ~178.979 ~178.9979 ~178.99979

This sequence of values appear to be approaching 179, so it appears that

lim
h→0

f (7)− f (7−h)

h
= 179.

If this is true, the dragster’s speed at exactly the seven second mark was 179 ft/s.

(d) Recall that 5280 ft = 1 mi. Convert the previous two answers to miles-per-hour (mph).

81 ft/s =
(

81 ft

1 s

)(
1 mi

5280 ft

)(
60 s

1 min

)(
60 min

1 hr

)
= 81×60×60 mi

5280 hr
≈ 55.227 mph

Similarly 179 ft/s ≈ 122.045 mph.



4. Consider the function f defined by the formula f (x) = x2 −6x +7 on the domain
[
0,5

]
, and consider

the parabolic graph of f .

(a) How far apart are the x-intercepts of the graph of f ?
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The x-intercepts of the graph of f are the points (r1,0) and

(r2,0) where r1 and r2 are the roots of f , which are:

−(−6)±
√

(−6)2 −4(1)(7)

2(1)
= 6±

p
8

2
= 3±

p
2

These two roots are
∣∣(3+

p
2
)− (

3−
p

2
)∣∣= 2

p
2 apart.

(b) What is the slope of the line secant to the graph of f between its endpoints?

The left endpoint is
(
0, f (0)

)
and the right endpoint is

(
5, f (5)

)
. The slope of the secant

line between these points is

f (5)− f (0)

5−0
= −5

5
= −1.

(c) What is an equation for the line secant to the graph of f passing through its vertex and right

endpoint? Express this equation in the form y = mx +b.

The vertex’s coordinates are
(
h, f (h)

)
for h = −(−6)

2(1) = 3 and the right endpoint’s coordi-

nates are
(
5, f (5)

)
. The secant line’s slope will be

f (5)− f (3)

5−3
= 4

2
= 2,

and so the equation of this secant line will be
(
y −2

)= 2
(
x −5

)
, or y = 2x −8.

(d) Does there exist a point on the graph of f at which the tangent line at that point will be horizontal?

If so, what is an equation of this tangent line?

Yes, the line tangent to the parabola at its vertex will be horizontal. An equation of this

line is y =−2.



5. Determine the value of this limit accurate to within ±0.001. PROTIP: use technology to help.

lim
x→0+

xp
2x +1

We can approximate this limit numerically by evaluating x
p

2x +1 at positive values of x that

are progressively closer to zero until confident the thousandths digit will no longer change:

x 1 0.01 0.0001 0.000001 0.00000001 0.000000001
x
p

2x +1 3 ~7.2446 ~7.3876 ~7.3890 ~7.3891 ~7.3891

It appears that limx→0+
x
p

2x +1 ≈ 7.389.

For reference, note that the exact value of this limit is 7.3890560989306502272304274605750078131803155705518473240871278225225737960790577633843124850791217947737531612654788661238846036927812733744783922133980777749001228956074107537023913309475506820865818202696478682084042209822552348757424625414146799281293318880707633010193378997407299869600953033075153208188236846947930299135587714456831239232727646025883399964612128492852096789051388246639871228137.

6. Consider a very peculiar car that when travelling uphill must go exactly 56mph, when travelling on

level ground must go exactly 63mph, and when travelling downhill must go exactly 72mph. You drive

this car from your home to the next town over and the trip takes four hours. The return trip however,

from town back home, takes four hours and forty minutes. How far is the town from your home?


