
Merit Calculus 1, Fall 2009, Worksheet 9

Problem 1. Estimate 4
√

80.

Problem 2. Estimate how much paint is needed to apply a 1mm coat to the dome of
Assembly Hall (assumed to be a hemispherical dome with radius 60m).

Problem 3. Find an equation for the tangent line to the curve

y2 + xey = 4− x,

at the point (2, 0).

Problem 4. Find d2y
dx2 if xy2 + 3x− 4y = 5.

Problem 5. Find the derivative of the function y =
(
sin2 x

)x
.

Problem 6. Sand is being emptied from a machine at the rate of 10ft3/s. The sand forms
a conical pile whose height is always three time its radius. At what rate is the radius of the
pile increasing when its height is 5ft?

Problem 7. A weather balloon that is rising vertically is being observed from a point on
the ground that is 300ft away from the spot directly beneath the balloon. At what rate is
the balloon rising when the angle between the ground and the observer’s line of sight is 30◦

and is increasing at the rate of 2◦/s?

Problem 8. Using the mean value theorem, show that for all x and y

cos x− cos y ≤ |x− y|.

Problem 9. Show that the function y = x5 − 10x3 + 50x + 7 has exactly one root.

Problem 10. Find the maximum and minimum values attained by the function f(x) =
x2e−x2

on the interval [−2, 5].

Problem 11. Find the maximum and minimum values attained by the function g(x) =
x 3
√

(x− 1)2 on the interval [0, 9].



Problem 12. Evaluate the following limits:

lim
x→0

ln x2

e1/x
, lim

x→π
2

tan x− sec x, lim
x→2

x3 − 3x2 + x + 1

x− 2
, lim

x→0

(
sin2 x

)x
Problem 13. Find and classify the critical points of the following functions:

a. x3 − 3x

b. x
x2−x−6

c. (1 + x)1/3

d. 3
√

(x + 2)2

Classify (a) using both the first derivative test and the second derivative test. (c) and (d)
are probably too hard to be on the exam, so do find the critical numbers but don’t worry
too much about classifying them unless you have some spare time on your hands.

Problem 14. Where are the above functions increasing? Decreasing?

Problem 15. Where are the above functions concave up? Concave down? What are the
points of inflection of the above functions? (Quite messy for (c), but the others can be
quickly solved.)

Problem 16. Graph the function x3 − 3x.

Problem 17. Graph the function
2x2

x2 − 1
.

Preparation for next time


