key

Math 233 - Test 1 Name

September 10, 2026 Score

Show all work to receive full credit. Supply explanations where necessary.

1. (9 points) In the following problems, the vectors % and w are 2D vectors in the zy-plane.

(a) The vector W has magnijude 7 and makes a 150° angle with.the positive z-axis.
Find the exact component form of .

(b) The vector @+ w has component form /37 — 4 7. Find the exact component form

of .
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(c) What angle does 4 make with the positive z-axis?

R ,
Ws w Oues T™ Ann Tan b = Ny )

2. (5 points) Find a vector of magnitude 3 that is parallel to the line with symmetnc

equations . -
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3. (8 points) Find the acute angle between the planes described by the equations below.
Write your final answer in degrees, rounded to the nearest hundredth.
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4. (12 points) Consider the plane described by the equation 5z +y — 4z = 9.

(a) Find a point on the plane. Call it P, and show (or explain) how you know P is
on the plane.

(.\309'\) (S A POWT OO THE PLANE BecAuse

-
<

OQY + (@) -4 G) = 5=

(b) Let @ (—4,-2,1). Show that @ is NOT on the plane.
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5. (10 points) A triangle has vertices at the points A (1,3, —2), B (1,1, —5), and C (8,0, —3).

. (a) Find the area of AABC. ,L\ 3 ’\; ‘}‘
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(b) Find an equation of the plane containing A, B, and C. . -
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6. (3 points) Sketch two vectors that share a common-initial point. Label them @ and b
Then sketch and label the vector proj; a.
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7. (6 points) Show that the points are collinear. Explain your reasoning

P(2,-1,7), @ (17,-10, 10), R(-8,5,5) -

A —
Pa= \51-9%4 3k ~ 3 = . B¢ OR. AQE DARAWLEL.
N g+ o) Ba- 2R Pa & | paet

S\Ncg \DQ g PR RN
'\P)

Suaee - A CONMOD ;\bom‘r %
ANS ARE DARALEL,
) | D @R MusT Lig ALoNG
\ . ) )

Tue SAME LINE.



8. (6 points) What does it mean for two vectors to be orthogonal? Give an example of two
nonzero, orthogonal vectors in 3D-space, and show that your vectors are orthogonal.
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9. (4 points) Suppose you were given two nonzero vectors @ and ¥ in 3D-space. Explain
how you could find a nonzero vector that is orthogonal to both @ and 7.
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10. (6 points) Suppose you were given two nonzero vectors in 3D-space. Briefly describe
_ two different ways that you could test whether the vectors. are parallel.
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11. (6 points) Let A, B, and C be arbitrary points in 3-space. Prove that the sum
AB + BC + CA does not depend on the points themselves.
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2. (6 points) Find a set of parametric equations for the line segment connecting R (3, —4, —2)
and S (4,3,9).
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13. (2 points) Referring to the line segment RS above, find its midpoint.
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14. (8 points) Plot five points on the graph of 7(t) = (1 +t)7 + (1 — ¢?) 7. Then sketch the

graph. Draw arrows on your graph to indicate the curve’s orientation. V
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15. 3 p mts) Look back at the problem above. Now describe the graph of
Rit)=(1+t)i+(1—t2)j+tk
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16. (6 points) Let 7(¢) = \/E——_l‘i%— tl—i%j-l— cos(nt) k.
(a) Determine the domain of 7.
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(b) Compute t1m11 7(t). Write your answer in exact form.
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