
Closing Tue:  12.6, 13.1 
Closing Thu:  13.2 
Closing Sunday: 13.3 
 
13.1 Intro to Curves (continued) 
Let’s explore curves by looking at some 
intersections problems... 
 
Three types of intersections 
(a) (“Easy”) A curve and surface. 

Combine, solve for t. 
(b)  (“Medium”) Two curves. 
 Use different parameters! 

Combine, solve for both parameters. 
(c)  (“Hard?”) Two surfaces. 

A typical goal is to try to 
parameterize the curve… 
Combine conditions: 
- Pick one variable as t  
- Solve for others. 
- And/or use circular motion. 

Entry Task:  (13.1 / 7, 8) curve/surface 
Find the intersection of 

𝑥 = 𝑡, 𝑦 = cos(𝜋𝑡) , 𝑧 = sin(𝜋𝑡) 
and 

𝑥ଶ − 𝑦ଶ − 𝑧ଶ = 3. 
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Example:  (13.1/12, 13) two curves 
Sp’17 Exam Problem 
Given: 

    𝒓ଵ(𝑡) = 〈2𝑡, 3𝑡ଶ, 2𝑡ଷ〉  
𝒓ଶ(𝑡) = 〈2 − 2𝑡, 3 + 3𝑡, 2 − 6𝑡〉 

Find the (x,y,z) point(s) at which the paths 
of the two particles described cross. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Visuals: https://www.math3d.org/NKOiXjHB 
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Example: (13.1/9-11) surface/surface 
Find any parametric equations that describe 
the curve of intersection of 

𝑥ଶ + 𝑦ଶ = 1  and  𝑧 = 5 − 𝑥 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
Visuals: https://www.math3d.org/ickrjljF 
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Section 13.2 – Vector Calculus Intro 
Entry Task:  
𝒓ሬ⃑ (𝑡) = 〈𝑡, cos(2𝑡), sin (2𝑡)〉. 
1. Find 𝒓ሬ⃑ ′(𝑡). 
2. Find 𝒓ሬ⃑ (𝜋/4). 
3. Find 𝒓ሬ⃑ ′(𝜋/4). 
 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

Visuals: https://www.math3d.org/pkXEorK4 
 

Brief Summary - calculus component-wise! 

1st Deriv. vector:    𝒓ሬ⃑ ′(𝑡) = 〈𝑥′(𝑡), 𝑦′(𝑡), 𝑧′(𝑡)〉  
2nd Deriv. vector:   𝒓ሬ⃑ ′′(𝑡) = 〈𝑥′′(𝑡), 𝑦′′(𝑡), 𝑧′′(𝑡)〉  
Anti-deriv. vector: 

න 𝒓ሬ⃑ (𝑡)𝑑𝑡 = ർන 𝑥(𝑡)𝑑𝑡, න 𝑦(𝑡)𝑑𝑡, න 𝑧(𝑡)𝑑𝑡 ඀ 
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A couple important follow-up facts 
 𝑻ሬሬ⃑ (𝑡) = ଵ

|𝒓ሬ⃑ ᇱ(௧)| 𝒓ሬ⃑ ′(𝑡)      unit tangent vector    (13.2/ 5, 6) 

To find the tangent line to  𝒓ሬ⃑ (𝑡) at 𝑡 = 𝑡଴                    (13.2 / 7) 
 Step 1: Location           𝒓ሬ⃑ (𝑡଴) = 〈𝑥଴, 𝑦଴, 𝑧଴〉. 
 Step 2: Direction vector    𝒓ሬ⃑ ᇱ(𝑡଴) = 〈𝑥ᇱ(𝑡଴), 𝑦ᇱ(𝑡଴), 𝑧ᇱ(𝑡଴)〉.  

 

 
 
 
 
 
 
 
 
Example (continued) 

𝒓ሬ⃑ (𝑡) = 〈𝑡, cos (2𝑡), sin (2𝑡)〉. 
4. Find the unit tangent, 𝑻ሬሬ⃑ (𝑡),  

at 𝑡 = 𝜋/4. 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

5. Find parametric equation for the 
tangent line at 𝑡 = 𝜋/4. 
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Example:  (13.2 / 7, 8, 9) 
W’15 Exam 1 - Loveless 
Consider the curve given by: 

 𝑥 = 2𝑡, 𝑦 = 5, 𝑧 = 𝑡ଶ − 10𝑡 
(a) There is one point on the curve at 

which the tangent line is parallel to 
the xy-plane.  Find the tangent line 
at this point. 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

(b) Find the angle of intersection of the 
original curve and this other curve 

𝑥 = 7 + 𝑢, 𝑦 = 2𝑢 + 11, 𝑧 = 𝑢ଶ + 𝑢 − 22 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Visuals: https://www.math3d.org/ZgPOXWkh 
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Derivatives Quick Review 
A basic example: Write down  
the derivative of 
𝑔(𝑥) = 𝑥ଷ cos(2𝑥) + ඥ1 + 𝑒ଷ௫ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

 
 
 

 
 
 
 
 
 
 
 
 
 

From my Calculus 1 Fact Sheet: 
math.washington.edu/~aloveles/Math126Materials/CalculusFactSheet2.pdf 
 

https://sites.math.washington.edu/~aloveles/Math126Materials/CalculusFactSheet2.pdf


Antiderivatives Quick Review 
A basic example: Find 𝑓(𝑡), if   
    𝑓’(𝑡) = 6√t + sin(𝑡) + 9𝑡𝑒௧మ  
with 𝑓(0)  =  7. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

 
For Ch. 13, you MUST remember: 

- finding “+C”. 
- u-substitution and integration by parts. 

You won’t need to remember any other 
integration methods in chapter 13 (but you will 
need to remember them in chapter 15) 
 
  
 

From my Calculus 1 Fact Sheet: 
math.washington.edu/~aloveles/Math126Materials/CalculusFactSheet2.pdf 
 

https://sites.math.washington.edu/~aloveles/Math126Materials/CalculusFactSheet2.pdf

