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Physics 110 Quiz #2, April 8, 2022

Please show all work, thoughts and/or reasoning in order to receive partial credit. The quiz is worth 10
points total.

| affirm that | have carried out my academic endeavors with full academic honesty.

A parachutist “walks” out of an airplane that is flying in a horizontal straight line 2500m above
the ground. Suppose that the parachutist free-falls from rest a distance of 50m and that air
resistance on the person is negligible. In the questions below, assume that the positive y-direction
points up from the ground.

1. How long does it take the parachutist to fall through 50m?

= g t2 >t = /m_ [2xs0m _
Yr=Yit vl taaytt >t = =5 = 38T = 3.2s

2. What is the speed of the parachutist after they have fallen through 50m?

Vpy = Uiy +a,t = —gt = —9.85 % 3.2s = —=31.3%
The speed |vpy | = |-31.3%| = 31.37



3. After the parachutist has fallen 50m, they open their parachute and fall the rest of the way to
the ground with a constant acceleration. If the parachutist has a speed of 97 just before
touching down on the ground, what was the magnitude and direction of constant
acceleration?

2 2 my2 mh\2
2 o ViV, (—9?) —(—31.3?) _ m
vy, = Vi, + 2a,Ay > ay, = 2y 2002450m) +0.185

4. How long did it take the parachutist to land on the ground from the time they left the airplane?

trotal = trau t+ tenute
m m
_ _ vpy—vyy | —9%—(-313%)
ny = 'Uiy + aytchute = tohute = a = 0.18% = 123.9s
S

ttotal = tfall + tchute = 3.25s+123.9s =127.1s

5. Inthe last 4 questions we assumed that air resistance was negligible. What if it was not? As
you fall through the air, the air exerts a force on you opposite your velocity. This air force
creates an additional constant acceleration on you opposite to the acceleration due to gravity.
If we do not ignore air resistance, what happens to your displacement, velocity, acceleration
and time to fall the first 50m?

Ax does not change.

v decreases and you fall slightly slower since you are not in free fall and the net acceleration is still
down but smaller.

a is smaller and is given by —g + ag;;--

trqu IS larger since the net acceleration is smaller.



Physics 110 Formula sheet

Vectors

— [,2 2
v=,/v¢+v)

— tan—1 ”y)
¢ = tan (vx

Motion Definitions
Displacement: Ax = x; — x;

; A
Average velocity: v, = A—’;

. Av
Average acceleration: aavg = A_t

Equations of Motion

‘ Xp = X; + Uyt + %axt2
displacement: 1
Yr =Yi + Uiyt + ant
fo = Vix + a,t

Ufy = 'Uiy + ayt

Ve = Vi + 20, A%

velocity: {

time-independent: { > )
Vfy, = Vi, + 2a,Ay

Rotational Motion Definitions
Angular displacement: As = RAO
Angular velocity: w = % - v =Rw

. Aw ar =ra
Angular acceleration: @ = — - { 5

At a.=rw

Rotational Equations of Motion
0r = 0; + w;t + lat?
(,l)f = Wi + at
wf = wf + 2aA6

Momentum & Force
P = MV = p, = Mv,; p, = mv,
Ap = FAt > B, = p; + FAt

—’_dp_ - _ . _
F =—=ma - F, = may; F, = ma,

dt
Ffr = uFy
F, =mg
F, = —kx
M1 M
FG :G_:_Zz

p2
F.=ma, = m-—

Work & Energy
{WT = [F-d7 = Fdr cos 6 = AK;
We = [T-d6 = 1d6 = AKg

Wnet s WT + WR == AKT + AKR == _AU

Kr = mv?
Ky = lw?
Uy = mgy
Us = 2kx?

AE = AE, + AE

0
AE = AKp + AKy + AU, + AU = {Wf
T

Rotational Momentum & Force
?=#xF;t=r,F=rF,_=rFsin6
AL

T=—=]a
At

L=lw
AL = At > Ly = L; + TAt



Fluids Sound

= % vs = fA=(331+0.6T)%
F 1
== B = IOIOgE
v .
P, = Pyir + pgy fan=nf; = n_-;n= 1,2,3,... open pipes
Fg = pgV fan=nf, = n:—L; n = 1,3,5,... closed pipes
p1A1v; = p,A,v,; compressible
A,v; = A,v,; incompressible Waves
F
Py +3pvi + pgys = P, +3pv5 + pgy, v=fA= \E
fan=nf, = nzv—L; n=1273..
Simple Harmonic Motion 1 =2n%f2pvA?
2nf 2n
w =2nf =—
T
T, = Zn\/%; w= \[g Equations of Motion for SHM
. 21
. p Xmax SN (? t)
T,=2m |-, w= [] x(t) =
g l 21
Xmax COS (? t)
2m
Vmax COS (=t
Geometry/Algebra viy={ " (Zn)
Vmax SN (? t)
Circles: A=mr? C = 2nr =D
4 ngnsin (251
Spheres: A = 4nr? V= E”r3 a(t) = o
—Qypax COS (? t)
. 1 2
Triangles: A=-bh V= 4Vmap |1 — (x"’;x)
—p4+Vp2— 2
Quadratics: ax? +bx +c =0 — x = &b tac V= tWXmax 1—( = )
2a Xmax
Common Metric Prefixes Periodic Table of the Elements
nano =1x107° H -"“‘: - He
micro =1x107° i s - i
centi =1 x 1072 H S S S . s e L
kilo =1 x 103 A A b & FEOEOF ¥
mega = 1 X 106 n fi V Cr Mn Fe Co Ni Cu .s. As Se Br Kr
TrEETiEs A= =T F s s
ﬂ Y Zr Nb Mo Tc Ru Rh Pd Ag .. Sb Te | Xe
ol — el = oSl =E
Cs Hf Ta W Re Os Ir Pt Au .... At Rn
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https://www.wuwm.com/post/periodic-table-elements-turns-150#stream/0



