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*#%]1) A 45-45-90 triangular section is removed from quarter-circular plate of radius R. Write an
expression for the remaining (shaded) area. Answer as a number with three sig figs times RZ.

2a) How many sig figs are in the number ¢t = 0.000000020200 s?
2b) Write t in engineering notation with best choice of prefix.

*#%3) Use the following data table to compute u = %_

Answer with correct sig figs & units in scientific notation.
Show your work and put your final answer in the box.

2a

2b

«(3)

b (mm)

¢ (m)

d (m)

8.75 x 1077

25.6

490 x 10!

52.0




A physics equation is

3a 1 .
U, = T_z + E,Bx
**4) Solve this equation algebraically for r. Simplify your 4

result into a single fraction under a radical. To be clear, no
fractions should appear in the numerator or denominator
of the fraction used in your final result.

Two vectors are A = 7.00?]“ and B = (—4.00i + 5.00] — 3.0012) m.

5a) Determine B.
5b) Determine B in Cartesian form. Sa

**5¢) Determine A % B in Cartesian form.

5d) Determine A-B.
5b

5¢c

5d




The plot at right was recorded while analyzing
the motion of a particle moving horizontally.
The particle is initially located at the origin.
Use this plot to answer the questions below.

It is ok to ignore units vectors on this problem.
Since you are reading a graph, 2 sig figs ok.

*6a) When is the particle speeding up? State all
times or time intervals.

**6b) Estimate acceleration at 200 ns. Simplify
your result using engineering notion with appropriate prefix
in the numerator but no prefix in the denominator.

**6c) Estimate displacement after 450 ns.
Write your result using scientific notation.
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*6d) Which of the following phrases best describes the particle’s motion? Circle the best answer.

Ball moves to the rig#tand | Ball moves to the #ight then to the /et

then to the /z/ and then to the right again.

Ball moves to the /z/¢and Ball moves to the /&7 then to the right

then to the right and then to the /e/fagain.

Ball moves to the rght then to the /efz then
to the rightagain, and then to /z/again.

Ball moves to the /272 then ta the rjght then
to the /eftagain, and then to right again.

|mpossible to
P ) None of the
determine
) other answers
without )
) is correct.
mare info.

*6e) Which of the following phrases best describes the particle’s final location? Circle the best answer.

Significantly ¢z the right Approximately #e same as
of the initial position the initial position

Significantly 7z tfe feft
of the initial position

Impossible to determine
without more info.

None of the other
answers is correct.



A particle moving in two dimensions has velocity described by the equation
v(t) = (—36.0t% + 48.0)i + 24.0tj
Notice the particle is initially located 7.00 m below the origin.

7a) Which best describes acceleration of the particle?

Butha, & a, a, is constant Qa, is /otconstant Neither @, nor a,, Impossible to determine
are constant ay, is notconstant a,, is constant are constant without more info

7b) Which best describes initial motion of the particle?

Moving right Moving left Moving right & up Moving right & down Impossible to determine

Maoving up Maoving down Maving left & up Maving left & down without more info

7¢) What units are assumed on the number —36.0 in the expression above?

Att=0
Y
:
None of the other

answers is correct

None of the other
answers is correct

**7d) Write an expression for position as a function of time in Cartesian form. Do not include units to reduce clutter.

7¢) Write an expression for acceleration as a function of time in Cartesian form. Do not include units to reduce clutter.

*#*7f) How far is the particle from the origin when it reverses direction horizontally?

I will assume units of meters on your final result; units are not required on this answer.

Tc

7d

Te

7f




Relative to earth, a drone flies at 44.4? heading 20.0° west of south.

This occurs on a day when the wind blows 8.88? directed 30.0° north of east.

**%%%8) Determine speed and heading of the drone relative to air.

Answer by drawing an arrow labeled with speed and an angle in the box at right.

A neatly drawn, well-labeled sketch explaining your work is required.
A correct answer with no sketch (or bad sketch) receives zero (or almost zero) credit.
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A student stands at the edge of a cliff. After ensuring no one is standing below,
the student drops a rock. Assume air resistance is negligible as the rock falls.

Assume height of the student and size of the rock are also negligible. After the
rock impacts the ground, assume the sound from impact travels upwards with 9a
rate 343 ? The time required for the rock to fall AND for the sound to return

to her ears takes 4.00 s.

**%%%9a) Determine the height of the cliff.

A neatly drawn, well-labeled sketch is required.
A correct answer with no sketch (or bad sketch) receives zero (or almost zero) credit.
Notice part 9b at the bottom of the page...

9b) How does ignoring air resistance affect calculated height (h) compared to actual height (h,.q;) of the cliff?

lgnaring drag has Ignoring drag causes lgnoring drag causes Impossible to determine None of the other
no effect: A = Rypqg h > hyeq h < hyeqs without more info answers is correct



The figure shows a top view of a drone (black dot) flying near a wall (black curve).
The wall is modeled by the equation y = kx? where k is a known positive constant.
Initially the drone is at the origin moving upwards with speed v.

The drone accelerates with constant rate a fo the right.

Sometime later, the drone impacts the wall.

10a) Determine the units assumed on the constant k.

**%%*10b) Determine the time to impact.

Answer in terms of given quantities & simplify your result. Show your work.

10a

10b
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