
MATH 1310, Fall 2016 Name:
Instructor: Elizabeth Winkelman
Due: September 22, 2016 (In Class)

Lab #4

Instructions : Please show all of your work as partial credit will be given where appro-
priate, and box your final answer. Be sure to check your solutions.

1. (Limits at Infinity) Evaluate the following limits.

(a) lim
x→∞

(x− 1)(x− 2)(x− 3)(x− 4)(x− 5)

(5x− 1)5

(b) lim
x→∞

√
x+
√
x√

x+ 1



(c) lim
x→∞

(√
(x+ 2)(x+ 3)− x

)

(d) lim
x→∞

sin(x)

x
[Hint: Use the squeeze theorem.]
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2. (Continuity) Determine the values of x where the following functions are not
continuous.

(a) f(x) =
4x− 1

7− 3x
+ sin(x)ex

(b) f(x) = tan(x) + x
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(c) f(x) =
1

ln(x)

(d) f(x) =

{
e−

1
x2 , if x 6= 0

0, if x = 0
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3. (Derivatives and Rates of Change)

(a) (Water Flow) Water flows in a pipe that has a circular cross-section of radius
0.5 inches. The flow is parallel to the center axis of the pipe. The velocity
v of water flowing through a point at a distance r inches from the center is
v = 10(0.25− r2) in/sec.

i. Find the rate of change of the velocity v with respect to the distance r.

ii. Calculate the rate of change at a point 0.2 in from the center axis.

iii. Based on the rate of change of v with respect to r, will water flow faster
or slower at points farther and farther away from the center axis?
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(b) (Inflating a Balloon) Consider a balloon with perfect spherical shape. Let
r denote the radius of the balloon. The volume V of the balloon is given by
V = 4

3πr
3. As the the balloon gets inflated, the radius increases.

i. Find the rate of increase of the volume with respect to the radius.

ii. Calculate the rate of change when the radius of the balloon is 5 inches.

iii. The surface area S of the balloon is given by S = 4πr2. Compare this
with the rate of increase of the volume you find. [Hint: Consider a very
tiny increase ∆r of the radius r. What estimation can you give about the
increase ∆V of the volume V ? Then what is ∆V

∆r ?]
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4. (Evaluating derivatives) Using the limit definition, determine the derivative
function of the following functions.

(a) f(x) = 5x2 + 4x− 2

(b) f(x) =
√
x

(c) f(x) =
1

x
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5. (Matching Functions with Their Derivatives) Match the graphs of the four
functions given with the graphs of their derivatives. Provide an explanation for
each matching.

Function 1 Derivative 1

Function 2 Derivative 2

Function 3 Derivative 3

Function 4 Derivative 4
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