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Physics 110 Quiz #3, April 15, 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.

As spring is springing and the grass is greening, sports are taking to the field. One of the sports
that many people of all ages look forward to is the opening of golf courses. Suppose that you go
golfing on a windless day and when you hit the ball it leaves the club head at a speed of

67% (~150mph)at an angle 40° with respect to the horizontal. In the problems below assume a
standard coordinate system with up and to the right (the directions the ball is hit) as the positive y-
and x-directions respectively.

1. What is the time-of-flight of the golf ball through the air?

1 . 1 . 1
Ve =yi vyt +5a,t? > 0= (v;sin)t — gt? = (vi sin@ — Egt) t
t = 0 when the ball was struck.
2v;sinf 2 X 677 X sin 40

= =88
g 9.872 °

. 1
O=vi51n9—Egt—>ttof =

2. How far from where the golf ball was hit by the club does the golf ball land?

Xp=X;+ Ut + %axt2 = Vixt = (v;€0s O)tror = 67? X 8.85 X cos40 = 451m



3. What was the maximum height above the ground reached by the golf ball?

v;sin  67%sin40

=44
g 9.872 s

Vry = Viy +ayt > 0 =v;8in0 — gt > tyis =

1 . 1
Yr=Yi t Uyt + antz = (v; sin0)t, 50 — E.gtzise
Vmax = 67 X 4.4s X sin 40 — 2 X 9.87(4.45)? = 94.6m

4. What was the impact velocity of the golf ball with the ground?

Vix = Vi + Ayt = Vpy = Ve = V; €080 = 67?cos 40 = 51.3?
Vpy = Uiy + @yt = v;sinf — gty = 677 5in40 — 9.87 x 8.85 = —43.27

vp= [v2 40l = \/(51.3?)2 +(—432)" = 672

—43.21 .. .
tan = 22 > ¢ = tan~! (L) = tan~! [ —= | = —40°r 40°below the positive x-axis.
'fo v 513?

fx

5. Suppose that while you’re playing the wind picks up such that the wind creates a constant
acceleration of 2.77; in the negative x-direction. Supposing that the golf ball leaves the club

with the same initial velocity, how far away does the golf ball land?

V=Y tvt+ %ayt2 - 0= (v;sin@)t — %gt2 = (vi sin @ — %gt) t

t = 0 when the ball was struck.

2v;sinf 2 X 675 X sin40
g - 9.85

Xp = X; + Vit + %axt2 = (v;cos Otyor — %attzof

xp = 67? x 8.8s X cos 40 — % X 2.7522(8.85)2 = 347m

= 8.8s

, 1
O=vism9—5gt—>ttof =



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 b b b b 3 FEOEF G
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



