®

Matt. 22l0-4 Exam Wea!

Moo 14 Feb Preche Lxom $oling ?osied \ab\-{m{a\j
a’B e s 10 a° ovex Pmc:*"u Axar—

What L\,o.t)r-axj 4{"""’“\1 £ X A - 'fg'ggv;ﬁrg L{150-12140

i
rifa,bl — R" /
7 F
T

\ ‘ 7}4 9
a + lo .

X

ronat .
C\,\,g_?\#'v S s ?r\‘mm‘La/ abnat Yt “vrewesr" chubies

§- D — IR

m

R

(D= dowmacn?
veul exomples : hgprids
$y) = adbhbhde abave sea leved E:,Qy,q‘z‘t\ et!.dmt Feld o+
(o eanth) at im.IL{m.ch % 23 "f:;**\‘g__
lathbdde =

'y ?(, ¢ ‘{-\ E Y ’Flh ‘4(
‘LX.n.ﬂ "'ku-?m.q%vu, ow tonth at dime t et ary o field

T(.x,t)"t,'l:.) T Sang 5\.\‘;“ c-ﬂlv "PU" (6 c—“‘m

Oltun connges Yo wnlt daler somm wbaa Hrtse fdias o wp

riey - OrJ&MA3 &‘%&‘J af\ims, Mat 2250 (R 2280)
£ (x %) 0 Panhad dnbloetind eﬁé'hs’, Matt 2150 (n 2240)

'Stxe'j.) = x'Hk S’

N\ e
<




®

1§ e dowmain Do R
Y yon wonadize the ‘F“‘Whm" §

1
. '::S'(xr iw iR
% olfd.wvhj e sro-rL— z ‘37 T% **‘3;[ ih_F{om.L'b‘:!

Canydb»oiraur'{’uﬂm?“' . i// /"X

Z= X+7r?.

vtz bans of o qraph wit~
hovtontad planes (2= comst)

are calted comtours
oD W

The ijtc:i‘\‘dws "‘; W"'M-S Eb & ka
bac o He 2= 4y
dowmann. I He "‘a Pt““i ane _
called t2vel curwes l

X vy= -V iwplant
'.z:-i

Exn:th. 3()“\3') txz-ﬁ-at

domain-yianat piched 2 =g
‘3' m

~

N/

-8
p D

w P

qragh 2= x4yt R



Math 2210-4
Review Sheet for first exam
February 12, 20035

Our first exam is on Wednesday February 16, in class, from 11:50-12:50. The exam will cover sections
13.1-14.6 from our text; in other words, all of chapters 13-14 except for section 14.7. In the outline
below you should know each topic - have formulas memorized unless otherwise indicated! We will go
through this sheet on Monday February 14 and fill in details, which is why the spacing is generous.

Topics

vectors and points
points in the plane and 3-space. Coordinate boxes, rectangles and line segments defined by equalities

and inequalities in X,y,Z
algebra and geometry of vector addition, scalar multiplication, magnitude, i,jk(13.2, 13.3, 14.1)

dot product
definition (13.3, 14.2)
algebraic properties (13.3)

geometric formula (13.3, 14.2)
angle between vectors

equations of planes
finding a plane equation from various pieces of information

angle between intersecting planes
projection
components
work
distance from a point to a plane
(Could you explain this formula if reminded of it? Could you use it?)

cross product (14.3)
definition

geometric formulas
direction
magnitude

areas of parallelgrams, triangles

cross and dot product together (14.3, 14.4)
volumes of parallelepipeds
formulas to compute distance from point, line or plane to line or plane.
(Could you explain why such a formula is true, if given the formula? Could you use the formula?)



surfaces as graphs of equations in three-space (14.6)
planes, cylinders, quadric surfaces

identification of surface from its equation. i.e. from among the choices of plane, cylinder. ellipsoid, 1
and 2-sheeted hyperboloids, elliptic and hyperbolic paraboloids?

sketching a surface with the aid of trace curve sketches in coordinate (or parallel) planes.

parametric curves (13.1, 13.4,13.5, 14.4, 14.5)
showing a parametric curve lies on the graph (solution set) of an equation.
for a plane curve relate dy/dx to the tangent vector <dx/dt, dy/dt>

position vector, velocity (tangent) vector, acceleration vector
how to compute, where to draw, geometric and physics meanings

differentiation rules for vector-valued functions (sum, products, chain)

lengths of curves

unit tangent and normal vectors (Could you find T for any curve, N at least for a plane curve? No
binormal B on exam)

curvature (Do you understand how to compute curvature from the various formulas?)

circle of curvature (Could you find the circle of curvature for a plane curve?)

decomposition formula of acceleration into tangential and normal components (Do you understand
this formula, if reminded of its precise form? Can you work in various ways with this formula, such as

in the extended problem 36 in last hw assignment? Could you explain how this formula is derived?
Could you use it to get the formula(s} for curvature?)



Math 2210-4

Practice Exam 1
February 14, 2005

The exam will be closed-book and closed-note. You will be allowed the use of a scientific calculator
(only), but not one which is capable of graphing or of solving linear algebra equations. You won't
actually need the calculator, but there could be times when numerical values would be a hint about
whether you’ve correctly solved a problem. In order to receive full or partial credit on any problem,
you must show all of your work and justify your conclusions. There are 100 points possible. The
point values for each problem are indicated in the right-hand margin. On the actual test there will be
space for your work. Good Luck!

1) Consider the three points P = (1.2,-1).Q=(03.0)and R = (-2,5.1).
1a) Find a parametric formula for the line through P and Q.

{5 points)
1b) Find an equation for the plane containing P,Q and R.
(15 points)
1c) Find the area of the triangle having P,Q, R as vertices.
(5 points)
1d Find the distance from the plane in (1a} to the point S:—;( 1,2,3). You may use the formula
) PS®N
| dist = i Ns!
where P is any point on the plane, and N is a perpendicular vector to the plane.
(5 points)

1e) Explain, using your understanding of the dot product and an appropriate picture, why the formula
for distance in (1¢) 1s true.

(5 points)
2) Consider the surface which is the graph of the equation
2 L2
L AR
) + g <= 1
2a) Sketch the trace curves of this surface in the three coordinate planes
_ (10 points)
2b) Identify the type of this quadric surface
(5 points)
2¢) Sketch the surface.
(5 points)

3) Consider the parametric curve with position vector given by

(21
r=<e, e >

There is a sketch of part of the curve below.

3a) Do a short computation to show that this curves lies on the graph y =, in the x-y plane.
X

(5 points)



3b) Compute ompute r’ (1), r* ' (1), and the speed v(1).
(5 points)

3¢) Using your favorite formula, find the curvature of this curve at the point where t=0.
(5 points)

3d) Label the point with position vector r(0) into the picture above. Compute, and accurately draw the
vectors r* (0) and r* * (0) into the picture, in the appropriate location(s), using an index card ruler. Also,
compute and draw in the unit tangent and normal vectors, T and N, when r=0 .(Hint: you can find N
easily because it is perpendicular to 7 and the curve lies in a plane.)

(10 points)
3e) Use your sketch, an appropriate right triangle which you add to the picture. and an index card ruler 10
measure and record (accuracy within 0.2 suffices) the components of the accelerationr’ ’(0) in the
tangential and normal directions.

(5 points)
3f) Use the dot product to find the exact values of the acceleration components in the tangential and
normal directions. (These should be close to your numerical approximations in (3¢)!

(8 points)
3g) Refind the components in (3f) by using the roller coaster equation

d 2
r’ D)= ;‘;v(t) T+xv' N

where the scalar v represents speed and ¥ is the curvature. Note that you’ve already done most of the
computations you need in (3b), (3¢).
(7 points)



