Name
Physics 110 Quiz #5, May 6, 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.

1. Ablock of mass m = 2kg is placed against an
unstretched spring of stiffness k, = 52000%. The mass
and spring are pushed along the surface of the frictionless
ramp a distance d, g, = 0.25m. The mass is released
from rest and the spring uncompresses. When the spring kg
returns to its original length the mass is launched from
the end of the spring at an angle of, 8 = 30° measured N

Qe

with respect to the horizontal as shown below. Using
energy ideas, what is the launch speed of the mass?

AE = 0 = AK + AU, + AU,
0= (%mv]? - 0) + (mgy; —0) + (O — %kxiz)

k k |
v = Exi —mgyr = Exi _ngrampsme

52000
v = ™ (0.25m)2 — 2 x 9.872 x 0.25m sin 30 = 40.3%
Zkg S S

2. A horizontal platform is located at a height
h above the ground such that the mass m
lands on the horizontal platform when the
mass m reaches the highest point in its <>/l'
motion. Using energy ideas, what is the \

height h of the platform above the ground?
Assume that the mass m was launched K m
g

from ground level. 3

AE = 0 = AK + AU, + AU
1 2 1 2 viz - v]%x

= (E"“’f _Em”i) +(mgyr —=0) >y =h =25

2 2

_ (40.3™)" — (40.3%cos 30)

= 20.7m
2 X 9.8?2

h




3. After the mass lands on the horizontal platform, it slides across the horizontal frictionless
surface until it collides with a spring of stiffness k,, = 1600X. How far will the spring have
compressed when the mass comes to rest?

AE =0 = AK + AU, + AU,
1 1 1 1 1 1 m
0= (Emvf — Emviz) + (Ekx]? - Ekxiz) = —mv} + Jkxf o xp = \/%vix

2kg m
Xf= |——x X 40.3—cos30 =1.23m
1600m s

4. Suppose that the horizontal platform was not frictionless, but that friction exists with
coefficient of friction u = 0.8. If the mass slides a distance d = 2m before striking the
spring, with what speed with the mass strike the spring?

AE = Wy, = —umgd = AK

—umgd = %mv]? - %mvl-2 - v = /vlzx — 2ugd

vp = \/(40.3§cos 30)2 - (2 X 0.8 x 9.8™ x 2m) = 344"

5. If friction exists under the spring as well, by how much will the spring compress in this case
as the mass comes to rest?

AE = W, = AK + AU, + AU,

1 1 1 1 1 1
—pumgxy = (Emv]? — Emviz) + (Ekxf — Ekxiz) = —omv{ + “kxf
Skxf + umgx; — -mv? = 0 > 800x} + 15.7x; — 1183.4 = 0

—1.23m

Xf = { 1.20m - X = 1.20m



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 = rAf
Angular velocity: w = % S V=Tw

. 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
----- TEEEEEE S =
.RbeSgBhHthDsg Nh FL Mc Lv Ts Og
EEEAEEZEEEREE R EEEE
e

https://www.wuwm.com/post/periodic-table-elements-turns-150#stream/0



