What is a parabola? What are the Cartesian equations for parabo-
las'whose vertices lie at the origin and whose foci lie on the coot-
dinate axes? How can you find the focus and directrix of such a
parabola from its equation?

What is an ellipse? What are the Cartesian equations for ellipses
cenfered at the origin with foci on one of the coordinate axes?
How can you find the foci, vertices, and directrices of such an el
lipse from its equation?

What is a hyperbola? What are the Cartesian equations for hyper-
bolas centered at the origin with foci on one of the coordinate
a_X_eS?.How can you find the foci, vertices, and directrices of such
an ellipse from its equation?

What is the eccentricity .of 2 conic section? How can you clagsify
Bomc sections by eccentricity? How are an ellipse’ shape and ec-

What 1s a quadratic curve in the xy- planer? Give examples of de-
é’enerate and nondegenerate quadratic curves.

Hﬂwz_tcan vou find a Cartesian coerdinate system in which the new
Huation for 2 conic section in the plane has no xy-term? Give an
ample.

gOW van you tell what kind of graph o expect from 2 guadratic
Huation in x and y? Give examples.

Questions to Guide Your Review

. 9. What are some typical parametrizations for conic sections?

10. What s a cycloid? What are typical parametric equations for cy-
cloids? What physical properties account for the importance of
cycioids?

@ What are polar coordinates? What equations relate polar coordi-
nates to Cartesian coordinates? Why might you want to change
from one coordinate system to the other?

What consequence does the lack of uniqueness of nolar coordi-
nates have for graphing? Give an example.

@ How do you graph equations in polar coordinates? Include in
your discussion symmetry, slope, behavior at the origin, and the
use of Cartesian graphs. Give examples.

How do you find the area of a region 0 = 1(6) = r = m(§),
o = @ = f, in the polar coordinate plane? Give examples.

@ Under what conditions can you find the Jength of a curve
r= fl0), o = 6 = f, inthe polar coordinate plane? Give an ex-
ample of a typical calcuiation.

Under what conditions can you find the ares of the surface gener-
ated by revolving z curve = f(#), 0 = # < £, about the x-
axis? The y-axis? Give examples of typical calculations.

17. What are the standard equations for lines and conic sections in
polar coordinates? Give exampies.
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L. When do directed line segments in the plane represent the same
vector?

HOW are vectors added and subiracted geometrically? Alge-
-+ braically?

JDefine the dot product (scalar prodiicty of two vectors, Which al-
gebraic laws are satisfied by dot products? Give examples. When
" is the dot product of two vectors equal to zero?

What geometric interpretation does the dot product have? Give
examples.

What is the vector projection of a vector v onto a vector v? How
do you write u as the sum of & vector paralle! to v and a vector
orthogonal to v7 '

( 8.)Define the cross product (vector product) of two vectors. Which
algebraic laws are satisfied by cross products, and which are not?
Give exantples. When is the cross product of two vectors equal to
zero?

What geometric or physical interpretations do cross products

~ have? Give examples.
fWhat is the determinant formula for calculating the cross product
of two vectors relative to the Cartesian i, j, k-coordinate systemn?

Use it in an example.

Guide Your Review

How do you find a vector’s magnitade and direction?

If a vector is multiplied by a positive scalar, how is the result re-
~ lated to the original vector? What if the scalar 13 zero? Negative?

13 How do you find equations for lings, line segments, and planeg ;‘5
space? Give examples. Can you express & line in space by a single
equation? A plane?

How do you find the distance from a point to a line in Space?
From a point to a plane? Give examples,

13. What are box products? What significance do they have? How are
they evaluated? Give an example.
@ How do you find equations for spheres in space? Give examples,
{133 How do you find the intersection of two fings in space? A line ang
& plane? Two planes? Give examples.
16. What is a cylinder? Give examples, of equations that define oylin-
ders in Cartesian coordinates.

17. What are quadric surfaces? Give examples of different kinds of
ellipsoids, paraboloids, cones, and hyperboloids (equations ang
sketches).

Iy

@ State the rules for differentiating and integrating vector functions.
Give examples..

How do you define and calculate the velocity, speed, direction of

motion, and acceleration of a body moving along a sufficiently

differentiable space curve? Give an example.

w3 What is special about the derivatives of vector functions of con-
stant length? Give an exampie.

4 What are the vector and parametric equations for ideal projectile

II}Otz'on? How do you find a projectile’s maximum height, flight

time, and range? Give examples,

i . .

@HOW do you define and calculate"the length of a segment of a

- smooth space curve? Give an example, What mathematical as-
" Sumptions are invelved in the definition?

What is & curves binormal vector? Give an example. Hew-ts-this
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Whai formulas are available for writing 2 moving body’s accelera-
tion as a sum of its tangental and normal components? Give an

Juestions to Guide Your Review

}:Iow do you measure distance along 2 smooth curve in space

from a preselected base point? Give an example.
What is 2 differentiable carve’s unit tangent vector? Give an
example.

Defirte curvature, circle of curvature (osculating circle), center of
curvature, ande-saditrmmrvatrrrfor-trirredtFerentietite-g o

in the plane. Give exampies. What curves have zero curvature?
Constant curvature?

What is & plane curve’s princtpal normal vector? When is it de-
fined? Which way does it point? Give an example.

How do you define N and « for curves in space? How are thesc
quantities related? Give examples,

example. Why might one want to write the acceloration 15 Wy
What if the body moves at a constant speed? At a constant spe;-:d
around a cizele?

13. State Kepier’s laws. To what phenomena do they apply?



@Whﬁt is an infinite sequence? What does it mean for such a se-
quence to converge? To diverge? Give examples.

(@What is a nondecreasing sequence? Linder what circumstances
does such a sequence have a imit? Give exampies,

@W‘nat theorems are available for calculating limits of sequences?
Give examples.

4. What theorem sometimes enables us to use I’Hapital’s Rule to
calculate the limit of a sequence? Give an exampie,

() What six sequence limits are likely o arise when you work with
sequences and sertes?

hat is an infinite series? What does it mean for such a series to
tonverge? o diverge? Give examples.

Wha! is & geometric series? When does such a series converge?
Diverge? When it does converge, what is ils sum? Give examples.
Besides geometric series, what other convergent and divergent se-
fies do you know?

@What 15 theesibreFemn Test for Divergence? What is the idea be-
hind the teqt?

@Whal can be said about term-by-term sums and differences of
tonvergent series? About constant multiples of convergent and di-
vergent serios?

O Whar happens if you add a finite number of terms to & convergent
“nes? A divergent series? What happens if vou delets a finite
Mmber of terms from a convergent series? A divergent series?

i, . .y - .
How dg you rewndex a series? Why might vou want to do this?

,
Under what cireumstances will an infinite series of nonmegative
lermg converge? Diverge? Why study series of nonnegative
ermg?

What is the integral Test? What is the reasoning behind 17 Give
®example of its use,

When do p-series converge? Diverge? How do you know? Give
examples of convergent and divergent p-series.

What are the Direct Comparison Fest and the Limit Comparison
Test? What is the reasoning behind these tests? Give examples of

“their use. _

What are the Ratio and Root Tests? Do they always give you the
information you need to determine convergence or divergence?
Give examples.

(18} What is an alternating series? What theorem is available for deter-
mining the convergence of such a series?

How can you estimate the error invoived in approximating the
sum of an alternating series with one of the series’ partial sums?
What is the reasoning behind the estimarte?

What is absolule convergence? Conditional convergence? How
are the two related?

231, What do you know about reatranging the terms of an absolutely
convergent series? Of a conditionally convergent series? Give
examples.

@ What is a power series? How do you test a power series for con-
vergence? What are the possibie outcomes?

What are the basic facts about
2, terni-hy-term differentiation of power scries?

b. term-by-term infegration of power series?
inliont s
Give examples, :
What is the Taylor series generated by a function flx} at a point

x = g7 What information de you need about f to construct the
series? Give an example, '

5

» What is a Maclaurin series?

Does a Taylor series always converge to its generaiing function?

Faxnlain,

What are Taylor polynomiale? Of what use are they?

What Is Taylor’s formula? What does it say about the errors in-

volved in using Taylor polynomials 10 approximate functions? In

particular, what does Taylors formula say about the error in a lin-

earization? A quadratic approximation?

2%, What 15 the binomial series? On what interval doss it converge?
How is it used?

3. How can you sometimes use power series to solve initjal valoe

probiems?

How can you sometimes use power series to estimate

. ) 1 valpe,
ol nonclementary definite integrais?

What are the Taylor series for 1/(1 — x), VO + 5}, e, siny
cosx, In () + %), In [{1 + 21 ~ 2], and tan™) 19 How do
you estimate the errors involved in replacing these seripg with
their partial sums?

33, Whatis.a Fourier series? How do you calouiate the Fourier cgefr

. : e i

Clents ag, iy, Gy, . .oand by, b, . for a function f () defineg
the interval [, 2717

34, State the theorem on convergence of the Founer serjog

for fiy)
when f and [” are plecewise continuous on [0, 27} o



