Math 241 Calculus III (Prof. Honold) Midterm Exam 1 2023/03/13

Name: Student No.: Group A

For each of the following problems, find the correct answer (tick as appropriate!). No justifi-
cations are required. Each problem has exactly one correct solution, which is worth 1 mark.
Incorrect solutions (including no answer, multiple answers, or unreadable answers) will be as-
signed 0 marks; there are no penalties.

1. The area of the parallelogram spanned by (1,a,2) and (a, 1,2) is equal to 9 for
Ja=-2 Ja=-1 _Ja=o0 _Ja=1 Ja=2

2. The distance from the point (1,2,6) to the plane spanned by (2,1,0), (0,2,1), (1,0,2) is
equal to

Llvz L3 23 e _3v2
3. The distance from the point (2,2,6) to the line 2x+y=2y+z=1 isequalto
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| Jo=225 [ Jo=45 [ Jo=675 | Jo=90° | Jo=1125°

5. The smallest distance d* from the curve  f(¢) = (1,0,0) +¢(1,—1,0) +£2(0,1,—1), t €
to the origin satisfies

R
=0 Llae@y  [e=y  [aee@y [a=1

6. The maximum curvature of the curve f(z) in Question 5 is

sz [hes  [ave s s

7. The tangent to the curve g(t) = (¢,¢2,t*), t € R in the point (1,1,1) intersects the
plane ax+y—2z=2023 unless

| Ja=10 | Ja=1 | Ja=6 | Ja=3 | Ja=0

8. For the twisted cubic  f(¢) = (¢,£>,+7), t € R the unit normal vector N(1) is a positive
multiple of

| ](-11,8,9) | ](11,8,-9) | J(11,-8,9) | |(-11,8,-9)
| J(-11,-8,9)

9. The arc length of the curve g(r) = (3¢ sin(21),413/2, 3t cos(2t)), t €[0,5] is
__J30 |J4s 60 7 ]9
10. For a differentiable curve y = y(¢) in R? the derivative % (sz) is equal to

2Ry oy Py vy ey
2y + vy L oy + vy

Time allowed: 45 min CLOSED BOOK Good luck!
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1. The area of the parallelogram spanned by (1,a,2) and (a,1,2) is equal to 9 for
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2. The distance from the point (1,2,6) to the plane spanned by (2,1,0), (0,2,1), (1,0,2) is
equal to
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3. The distance from the point (2,2,6) to the line 2x+y=2y+z=1 isequalto
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5. The smallest distance d* from the curve  f(¢) = (1,0,0)+¢(1,—1,0) +¢%(0,1,—1), t €
R  to the origin satisfies
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6. The maximum curvature of the curve f(¢) in Question 5 is
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7. The tangent to the curve g(t) = (¢,#>,t*), t+ € R in the point (1,1,1) intersects the
plane ax+y—2z=2023 unless
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8. For the twisted cubic  f(t) = (t,¢2,+3), t € R  the unit normal vector N(1) is a positive
multiple of
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9. The arc length of the curve g(t) = (3¢sin(2¢),413/2, 3t cos(21)), t €[0,5] is
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10. For a differentiable curve y = y(t) in R? the derivative % (|y|2y) is equal to
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