
Math 212 Worksheet 2 27 Aug 2020, Instructor: Jiuya Wang

Problem 1 : Know the Curves
Describe the Shape of the Following Curve ~x(t):
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Solution:

Problem 2: Tangent Vector and Tangent Line
Compute the tangent vector of following curves and write the parametrization of the tangent
line at the given point.
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Problem 3: Computing Arc Length
Compute the arc length between given points.

1.

0

@
cos ⇡t
sin ⇡t
t

1

A from t = 0 to t = ⇡

2.

✓
et cos t
et sin t

◆
from t = 0 to t = ⇡

3.

✓
t� sin t
1� cos t

◆
from t = 0 to t = ⇡

Problem 4: Curvature
Compute the curvature vector for the following curves, and compute the tangential and normal
components of the acceleration vector.

1.

0

@
cos ⇡t
sin ⇡t
t

1

A

2.

✓
et cos t
et sin t

◆

Solution:

Solution:

Jit
et cost etsine
et sine etcost

et cost sine

sine cost

11Fit 11 et t cost Sint 4 sint cosEJ
et tzcost zs.it
et Tz

et T2 de Tz etf Elea is

at dd duty duty Fits t

11Fits11

i i E
t.et.az

Sint cost
I

cost sin t

l Th
k him11 Iet dI NT

E et K



TangentialIMornal Components of a

I F it d Vt Tt because Itt vet Fct
dt

dl Fit uit dt
dt

V'it Fit vies K F
T

T con N con

Iii

µ duaet.EUk et.Tz
2

e z
et Tz



Problem 5 : Know the Surfaces
Describe the Shape of the Following Surface in 3-dimensional space.

1. x2 + y2 + z2 = 1

2. x2 + y2 � z2 = 1

3. z = x2 + y2

4. z2 = x2 + y2

5. (x� 1)2 + y2 + z2 = 1

6. x2

4 + y2 = 1

7. x2 � y2 = 1

Problem 6 : Intersection Probelm
Describe the projection of the intersection of the given two surfaces.

1. y = 2x3 + 3z2, y = 5� 3x2 � z2, xz-plane

2. y2 = x2 + z2, x+ y + z = 0, xy-plane

3. x2 + 4y2 + 4(1� x� y)2 = 4, x+ y + z = 1, xy-plane
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