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You must include units with all quantities {that have units}. You must show your work or explain your
reasoning in words for all questions including multiple-choice questions. An answer with no calculation or
explanation will not receive full credit.

1. A displacement vector is shown in Figure 1.
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Figure 1: A displacement vector.
{a} What are the coordinates of the tail of the vector? K= ‘V‘ } \7
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(b} What are the coordinates of the head of the vector?
= ~L{W\_ ) Lf o "”":5-»—’\_. (¥ C-—'L/)VS>[/1/\
{c) Write the vector'(in component, form).
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2. An object was at (4, 2, 1) m and is displaced (-1, 3, 2) m. What is its {new) position alter it moved?
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3. (a) An object has a speed 2 m/s in the —y direction. What is its velocity (vector)?
— . . o -4,
T2 2(o,~/a) = (0,~¢ o)
(b} An object has a speed of 5 m/s in the 4 direction. What is its velocity (vector)?
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4. An object has a velocity 7= (-2, 4, 0) m/s.
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(a) Sketch this vector. i\
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{b} What is the magnitude of its velocity (i.e. speed)?
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(¢) What is its direction (i.e. its unit vectorB?
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(d) The object is traveling:
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iil. to the right
iil. neither of the above
(e) The object is traveling:
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(f} The object is traveling:

i, outward
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{g) What is —¥7 (Express it in component form.)
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5 At t = 0, a ball is at the position (—6,9,0} m and has a velocity ¥ = (2,-3,0) m/s. What is its
position at the following clock readings: t = 2 s, % = 4 s, and ¢ = 6 s? Show your calculations and
write your answers in the table.
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Game

Here is a VPython program of a ball that rolls across a level track with uniform motion (It is siinilar to the
one you wrote in class but with two lines missing at the locations of the comment # characters.) Suppaose
that position is in meters, time is in seconds, and velocity is in m/s.

from visual import =

track=box(pos=vector (0, ~0.075,0), size={3.,0.06,0.1), color=color.white)
ball=sphere(pos=vector (1.5,0,0), radius=0.05, color=color.cyan)

ball .v=0.6¢vector({~-1,0,0)

dt==0.01
t==()

while 1:
rate (100)
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1. What is the length of the traclk? Sw—\_ ( Sre A e fi"ff/i “‘//‘ ﬂgmr{{i }
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. Is the ball’s initial position at thc[' the track, at /t%he left side of the track or somewhere in
the middle? WZo 75 ol Thae o Tl (;f"CQ_ & T,[f&_w j,ﬂ '“;/-ffw-c,(:i = e ,_/f j’",:f};
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3. What is the speed of the ball? {Remember, speed is the magnitude of veloc’i’gf. TI\I{}S, speed is ngta
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4. Ts the velocity of the b&l”lﬁlﬁh)r to the right? (Or, is it zero?) . 4 / [,/ —
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5. On line 14, you want to update the position the ball after a time step df. Write the appropriate line
of code.

fllopes = dallas + balloysatt

6. On line 15, you want to updaie the clock reading { by an amount dt. Write the appropriate line of
code,
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6. The x-position as a function of time for an object is shown in Figure 2. What is the x-velocity of the

object?
%-position vs_ tima
2 , T T T
< { Qf .
¥
—

x{m)

]
—
AR R 15+ .
/"-—_’

el

\ v, e 2 1 L 1 1

‘-’ﬂ):ﬂ-w - ] 0 1 2 3 4 5
- A ( )

T |

Figure 2: A x(t) graph.
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(8) What is the object’s x-velocity? o ‘T{ a2 — O 0.7 %
(b) What is the object’s x-position at t = 0.5 7 T

I\o..{‘pucx\y befenn = O end =0, 5 STa uﬁm ~7

[ =S s
£ = o

{c) What is the object’s x-position at £ = 5.0 s7
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