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Concept Check.

1. Let 𝑟(𝑡) = (cos(𝑡), 𝑒𝑡 , 𝑡2 + 1), find 𝑟′(𝑡).

2. Given two vectors, find their cross product.

3. Given 𝑟(𝑡) = (𝑡, 𝑡2, 𝑡3), 1 ≤ 𝑡 ≤ 2, write down an integral for its arc length.

4. Let 𝑟 = sin(4𝜃), find the area enclosed by the curve.

5. Find the plane through 𝑃 = (3, 2, 1) with normal vector ®𝑣 = 〈1, 4,−3〉.

6. Does 𝑓 (𝑥, 𝑦) = 𝑥2 𝑦 − 𝑥𝑦2 increase or decrease along 𝑢 = 〈3, 2〉 at (1, 2,−2)?

7. Which direction does 𝑇 (𝑥, 𝑦, 𝑧) = 𝑥𝑦2 + 3𝑧 + 𝑒4−2𝑦 decrease the fastest at (1, 2, 1)?

8. Find the plane tangent to 𝑥𝑦2 + 𝑧 + 𝑒4−𝑦
2
= 4 at (0, 2, 3).

9. Find the plane tangent to 𝑓 (𝑥, 𝑦) = 𝑥2 + 𝑥𝑦2 − 3𝑥𝑦 at (−1, 1, 3).

10. Find all of the critical points of 𝑓 (𝑥, 𝑦) = −(𝑥2 − 1)2 − (𝑥2 𝑦 − 𝑥 − 1)2.

11. Find 𝜕𝑤
𝜕𝑡 for 𝑤(𝑡) = 𝜙(𝑟(𝑡)), 𝜑(𝑥, 𝑦, 𝑧) = cos 𝑥 + 𝑦𝑧2, 𝑟(𝑡) = 𝑡i + ln(𝑡2)j + 𝑒𝑡k.

Review.

• List all the ways to represent a line.

• List all the ways to represent a plane.

• Given 𝑟 = 𝑓 (𝜃), find the shortest interval that it takes to repeat.


