
Math 32 Worksheet 7: Derivatives and L’Hôpital’s Rule Name:

Be sure to show all your work and explain reasoning. Please STAPLE your hand-in.

1. Compute the following limits:

(a) lim
x→0

sinx−x
7x3

(b) lim
x→∞

x ln(1 + 1
x) (b) limx→1+(x− 1) tan

(
π
2x

)
2. Order the following functions in order of growth rate, slowest first, fastest last. Remember to

consider the long term behavior of these functions. Justify your ordering.

(i) x2

(ii) ex
(iii) x1.001

(iv) x lnx

(v) xx

(vi) x ln3 x

(vii) e
x

100

(viii) π

3. (a) Find all horizontal asymptotes for f(x) =

√
x2 + 1

2x+ 1

(b) What is the greatest number of horizontal asymptotes that a function can have?

(c) What is the greatest number of vertical asymptotes that a function can have?

4. A rocket is launched straight up in the air from a flat surface. Its height after t seconds is
given in meters by t ln(t). An observer starts 10 meters away from the rocket and, at the
time of the launch, begins moving farther away at 5 m/s. What is the rate of change in the
angle the observer must look up in order to see the rocket? (You may assume the observer’s
head is at ground level.)

5. Water is being poured into a cylindrical can that is 10 feet tall and 5 feet in radius at a rate
of 3 cubic inches per second. How fast is the height of water in the can changing when the
height of the water is 4 feet?

6. The graph below shows two functions f(x) and g(x) and two lines L1 and L1, which are

tangent to f and g, at x = a, respectively. Compute limx→a
f(x)
g(x) .
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