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1. Problems about differential equations:
(a) Show that the equation y= i— is a solution of the differential equation
zy” + 2y = 0.

(b) A ball is dropped off a bridge. Let v be the velocity of the ball towards the
ground at time ¢. The air resistance on the falling ball is proportional to the
velocity of the ball. By Newton’s Second Law of Motion, v satisfies the famous
equation

dv . b
mdt =mg v

where m = 10 is the mass of the ball, g = 9.8 is the gravitational constant, and
k =1 is the constant of proportionality for the air resistance.

(a) Find the particular solution to the differential equation.

(b) What is the velocity v of the ball as ¢ — oo? +|
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2. (a) Consider the function f(@) = 1+ In(y ~ z). Find the domain and range of f
and sketch the domain.
(b) Sketch the plane in 3 dimensions given by the equation 2y + 2 = 2.

(c) For each of the following 2 equations describe by name or by a sketch what kind
of surface is supposed to describe. Make sure to give the most details possible
(e.g. show a few level curves): (a) 3z + 942 —2=10. (b) 22 — 2% + » = 0.
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3. (a) Find all of the critical points of the function f(

the function has th

(b) The function 9(z,y) =
(0,0) and (3,9). Classify each of the critical points of g.
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4. Use the method of Lagrange multipliers to maximize the function

f(@,y,2) = zyz
subject to the constraints 3z + y=3and 2z — z = (.
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5. Consider the following double integral:

11y
dzdy.
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(a) Sketch the region R over which we are integrating.

(b) Change the order of integration of the double integral.
(c) Evaluate the double integral.

(@) (3

‘Fo(-\.l"

‘.2.

dx

JSO 3+ U’yd& S x"+2] dx. =

-/

v o —
“(ele2l) < an)|
‘ ’\90\\3\’ ’Qb\f ;mmeglnk gief ;’%}:

\ \701\'\’\" o "zsle\‘XB‘FL‘

oxt?

l fal 'C:V‘ ’Cu«c\( G S 2y



6. (a) Determine whether the sequence a, = ”2n T3 converges or diverges. You must
Justify your answer,

(b) Determine whether each series converges or diverges. You must Jjustify your
answer and state which test(s) you are using.
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7. (a) Find the exact value of the series S0 o

(b) A company releases a new laptop. The company estimates that it will sell 1000
laptops every year. Suppose that, in any given year, 10% of all old laptops in
use break, so assume a laptop will not break during the year in which it was

sold. Thic ‘QOI‘H()/\ we §
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8. (a) Find the Maclaurin series for f(z)
of e*. Remember th
zero.

=z(e™" — 1) by using the Maclaurin series
at the Maclaurin series is just the Taylor series centered at

(b) Approximate the definite integral fol e
nomial for e~* centered at 0.
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