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Angular momentum (L) is defined by the equation
L = #x (m¥)
where 7 is a position vector, m is mass, and ¥ is velocity.
For this problem;
e #=(-5.00f — 8.00k)m
e m=1.00kg
o U= (-4441+777k) 7

**1a) Determine angular momentum (in Cartesian form).
**1b) Determine ¥ (in Cartesian form).
**1c) Determine the angle between 7 & .

la

1b

1c




A metal widget is built by making several cuts from a square metal plate of side length s and
thickness ; In the figure, thickness is the dimension into the page. Two triangular sections are
removed from the square plate to create the widget (see figure). The black dots in the figure indicate
the midpoints of the sides of the square.

**2) Determine an algebraic expression for the volume of the widget (after the cuts are made).
Answer as a decimal number with three sig figs times s3 for credit.

**3) A made-up physics equation is given by

T EERCERE

. ke 2.00 x 10* 9.806 918
A data table of measurements is shown at right.

Determine a value for k.
Use correct sig figs in engineering notation with appropriate prefix.

**4) Suppose you are told an acceleration equation is given by

cx? kvt
a= 175 " 2
In this equation x represents horizontal position, v represents speed, and ¢ & k are positive constants. Determine the
units required for the constant c. Write your final answer in terms of kg, m, & s. Note: it is possible for some or all

of the units cancel out.



An object travelling in 1D motion is visualized with the plot of
velocity versus time shown at right. 200

v (mm/s)

**5a) Determine distance traveled for the entire time interval 150

shown.
100

50

-50

-100

**5h) Determine acceleration at 0.40 s.

5¢) Over what time interval(s), or at what instant(s) in time, is this object moving backwards. If this doesn’t occur in
the time interval shown, state “doesn’t occur).

5d) Over what time interval(s), or at what instant(s) in time, is this object moving backwards and slowing down. If
this doesn’t occur in the time interval shown, state “doesn’t occur).



A person drops a stone into a deep well. The person hears the sound of the splash 5.00 s after
releasing the stone from rest. To be clear, in this problem the well is so deep the time required
for the sound to travel is NOT negligible. You may assume the sound wave from the splash

travels upwards with constant speed 343 ?

**x*%6) Determine the depth of the well.




A ball is initially located at the origin shown in the figure. The ball is thrown with initial speed
v and launch angle 8. The ball impacts an incline distance d from the origin. To be clear, the
angle 6 is measured from the horizontal axis shown in the figure with a dotted line.

The surface of the incline can be modeled by the equation y = kx where x is the horizontal
position (relative to the origin shown) and k is an known constant. The magnitude of
acceleration due to gravity is g.

**x%*T) Determine the vertical component of impact velocity.




A drone travels in two straight line displacements. In the first stage, the

drone’s displacement vector is described by d; = (6.661 + 4.44k)m.
After the second stage, the drone’s final position is 8.88 m angled 22.2°
west of south. Figure not to scale.

****8) Determine the distance traveled during the second displacement.

N (+/)

E (+1)




A particle moves in one dimensional motion with acceleration described by

where b is a constant, v is velocity, and t is time. Attime t = 0 the particle has speed v, moving to the right.

*#%%9) Determine the particle’s velocity as a function of time.
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