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About that test...

Mathematics 2401T  Test 1 4 September 2008 VERSION 1}

NAME:

4. On the graph paper on the final page,

a) (0 pts) Plot the point P = (3,0) and mark it with the letter P.
b) (2 pts) Sketch the curve r(t) = 3e—tcosmt i — e tsinmt

for t € [—3,3].

¢) Draw the unit tangent vector at the point P, oriented
consistently with the parametrization of the curve. Label it T
You do not need to show any calculation.

d) Draw the principal unit normal vector at the point P.

Label it N. You do not need to show any calculation.

Consider the same curve as in Problem 4, Find the following.
a) The speed at time & of an object moving along the curve r(t):
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b) A specific integral formula for the length of the

curve:

s 5
S5
ANSWER. _ 2 A ,57; AU

ibupr: ifen
tabl :ts

IBUPROFEN YABLETS
USP INSAIL _ 200mg
PAIN RELIEVER/F- "ER REDUCER

50 Ta:1
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| About the test

4+ Median was 70. Bingo!
+ As it 1s written:

Students' grades will depend on the following quantity:
(T1T + T2 4+ T3 +T4+Q +F - min(T1l..T4,F) ) + E + F/2

where the components of this formula correspond to the ingredients mentioned
above, aftegzsqaling so that all of them except E = extra credit total have a common
median oThe drop in the formula is the only mechanism for coping with
personal events such as illness and family emergencies. There will be no
opportunities for make-up tests after the fact. In the event of an absence due to
travel representing Georgia Tech, such as an intercollegiate sports competition,
you must notify the professor at least two weeks in advance to arrange an early
test or other alternative. Otherwise, such absences will be treated as personal.




About the test

4 Percentiles:

+ 90th: 34
+ 75th: /8
+ 50th: /0
+ 25th: 57 (See,é ﬁe/ﬁ-)

Range: 10 to 95



Diagnosis and cure

4+ We are reasonably happy with the
conceptual skills of a majority of the
class.



Diagnosis and cure

~ +What held most people back was

1. Differentiating. R,: More boot camp
needed! Go to MATH Lab and work
every problem in Chapter 3 in front of a
TA.

2. Algebra. No, (a + b)"2isn’t equal to
3172 + pl/2.
Setick ?a/z : IF ab 20, one of these
1S d/ wayé A{iﬁer . Mﬁ/@/? one?






Diagnosis and cure

4+ What held most people back was

1. Differentiating. R,: More boot camp
needed! Go to MATH Lab and work
every problem in Chapter 3 in front of a
TA.

2. Algebra. No, (a + b)"2isn’t equal to
al’2 +pl/2.

3. Trigonometry. Always, always look for
sinZ0 + cos?0 = 1!!!



Diagnosis and cure

4 Math Lab weekday afternoons.
+ Office periods - you’ll get a workout!

+ Tutorials (library, OMED, etc.)



Solutions




Solutions




Solutions




. Surfaces - a new subject
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escalante canyonsi.jpg, with permission




How about this?




Or this?




Surfaces - the great examples

~ +Sphere and ellipsoids
+(x/a)? + (y/b)? + (z/c)? =

+Hyperboloid of one sheet
+(x/a)% + (y/b)? - (z/c)? =

+Hyperboloid of two sheets
+(x/a)? + (y/b)? - (z/c)? = - 1



Surfaces - the great examples

- +Cone
+(x/a)? + (y/b)? = z2
+ Paraboloid (elliptic)
+(x/a)? + (y/b)? =z
+Hyperboloid of two sheets
+(x/a)2 + (y/b)2 - (z/c)? = - 1
+Cylinders - no dependence on z
+E.g.,x2 =4y



A surface requires two parameters or one equation.
Examples

1. Paraboloid.

ParametricPlot3D[{rCos[th], rSin[th], 1-r"2}, (r, O, 1}, {(th, =Pi, Pi}]



A surface requires two parameters or one equation.
Examples

1. Paraboloid.

ParametricPlot3D[{rCos[th], rSin[th], 1-r"2}, (r, O, 1}, {(th, -Pi, Pi}]




b

2. Ellipsoid.

ParametricPlot3D[{2Sgrt[1-r"2] r/Abs([r],

rCos[th], rsSin[th]}, (r, =1,

1},

{th,

-Pi, Pi}]



-

| ‘ 2. Ellipsoid.

ParametricPlot3D[{2Sqrt[1-r"2] r/Abs[r], rCos[th], rSin[th]}, {r, -1, 1}, {th, -Pi, Pi}]
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((2 . ¢05(/3’))C05(06) , (2 + cos(pB))sin(a) , sin(p))



S

N Para'm'et';";icplotM)[{(z + Cos [beta]) Cos[alpha], (2 + Cos[beta]) Sin[alpha], Sin[beta]}, {alpha, 0, 2Pi},
o {betd 0, 2Pi}]
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. 4. Cone.

ParametricPlot3D[{rCos[th], rSin[th], r}, (r, 0,1}, {(th, 0, 2 Pi}]







Ky fff5 Hyperboloud

Paramettic?lot:in[{Sqrt[z 2+1)] Cos[th], Sqrt[z"2+ 1] Sin[th], z}, (z, =2, 2}, {(th, O, 2Pi}]
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- +What if instead of
ParametricPlot3D[{(Sqrt[z" 2+ 1] Cos[th], Sqrt[z"2+ 1] Sin[th], =z}, (z, =2, 2}, {(th, 0, 2Pi}]

+we had

ParametricPlot3D[{{r Cos[th], r Sin[th], Sqrt[r"2+1]}, {r Cos[th], r Sin[th], =Sqrt[r"2+ 1]}},

?



SAY

5. Hyperboloid.
-kI‘m[z)_f .Pdradi\e‘,t‘ri:ciifﬂotSD[{{r Cos[th], r Sin[th], Sqgrt[r~2+1]}, {r Cos[th], r Sin[th], =-S8Sqgrt[r~2+1]}},

CodoidE, =2,2), {th, 0, 2Pi}]
’ ‘9 k) ha 4 “.‘
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Surfaces as families of lines
+ “Level curves”

+ “Contour plot”
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In(s]= ContourPlot[l- (x/2)"2-yv"2, (x, -2, 2}, {y, -2, 2}]
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Out[s]=
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ContourPlot[l1-x"2-yv"2, (x, =2, 2}, (¥, =2, 2}]
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