Math 173 - Test 1 Name _ Key
February 17, 2010 J Score ___

Show all work. Supply explanations when necessary.

1. (6 points) The vectors ¥ and @ are 2D-vectors in the zy-plane. ¢ has magnitude 50
and makes an angle of 210° with the positive z-axis. @ has magnitude 30 and makes
an angle of 45° with the positive z-axis. Find ¥+ @ and write your answer in terms of

2 and j.

“95\/-3_‘2 - 95\?

_§= 50 cos AO° & + SOsw 3103\
/5\/3—’ LA + /5\/5—:‘;\

|

= 30cos Ys° & + 30 S d55f

s e Ry 1 T T T P

A

TV = - 220880 - 3.787,

s s s s AT 8 2

2. (6 points) Let P and @ be the points (3,5,—2) and (5, 3, —6), respectively.

(a) Find the midpoint of the line segment connecting P and Q.
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(b) Find a vector of magnitude 7 that is parallel to the line segment
connecting P and Q.
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3. (8 points) Find the angle between the planes described by the equations
20 +3y+5z2=12and 3z —y+ 2z = 9.
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4. (12 points) Consider the triangle with vertices A(4,2, —1), B(3,3,3), and C(-7, —1, 2).

(a) Compute AB x AC.
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(b) Find the area of AABC.
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(c) Find an equation of the plane containing AABC.
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5. (8 points) Suppose % = 6€*1 + (cost)j+ In(t + 1)k. Find (t) if 7(0) = 3% — 27 + 5k.
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6. (10 points) Consider the surface described by the equation 2% = z2 + %
(a) Identify the surface.
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(b) Describe (or sketch) in detail the level curve obtained by fixing z = 1.
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(c) Describe (or sketch) in detail the level curve(s) obtained by fixing y = 0.
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(d) Sketch a rough graph of the surface.
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7. (4 points) Find the domain of the vector-valued function f(t) = v/ti+ (sint)j— Ek

Jt' — +ts0

3\,;)'\: — Au,, REAL *L"s
31t t20 e
\

—  —— (aN’T Wave 3mwT=0 + s wor A i

St /IC t_ e NT MULTIPLE oF T

DOMA\M .

8. (9 points) A projectile is launched at a height of 10 feet above the ground with an
initial velocity of 88 feet per second and at an angle of 30° above the horizontal.

(a) Find the vector-valued function that gives the projectile’s position at any time ¢.
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(b) What is the maximum height of the projectile?
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(c) What is the projectile’s height when it has covered a horizontal distance of 150 ft?
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9. (8 points) A particle is moving along the helix described by the vector-valued function
7(t) = (2sint)i + (2cost)j + 2tk. Find the particle’s unit tangent vector.
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10. (5 points) Sketch the graph of the vector-valued function 7(t) = 3 + %)
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11. (6 points) Find a set of symmetric equations for the line passing through the points
(3,-5,-3) and (7,3, —2).
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12. (8 points) Find the distance from the plane 3z + 2y — 82 = 10 to the point (3,8, 3).
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13. (6 points) Let Z = —3i — j+ 4k and ¥ = 5i — 7k. Find the projection of 7 onto Z.
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14. (4 points) Sketch or describe the surface in space defined by the equation y = 22 + 1.
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15. (4 points extra credit) To open the 1992 Summer Olympics in Barcelona, bronze medal-
ist archer Antonio Rebollo lit the Olympic torch with a flaming arrow. Suppose that
Rebollo shot the arrow at a height of 6ft above the ground 90ft from a 70-ft-high
cauldron, and he wanted the arrow to reach its maximum height exactly 4 ft above the
center of the cauldron. Find the initial speed and firing angle of the arrow.
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