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2022 PhysicsBowl Answers and Solutions

KE1=KEz2; ¥ m1Vvi?=Y mav2%: v1=6.9 m/s

See: https://www.space.com/20790-eugene-cernan-astronaut-biography.htmi

__2mr, _ v
t’ T

_ . __ MYpefore.

mvbefore - (m + M)”aftew vafter - (m+M) '

_1 2 _ lmzvzbefore
KE =2 (m + M)v2apyer = 3ol

; W=p(m + M)gAX
V=V, +at; Y F=ma

The sum will not equal one of the magnitudes.

Violet: 380-430 nm, Blue: 430-500 nm, Cyan: 500-520 nm, Green: 520-565 nm,
Yellow: 565-580 nm, Orange: 580-625 nm, Red: 625-740 nm

PV=nRT
KE converted to gravitational potential energy, thermal energy, and work

w=27tf;t=%=27r /%, w=\/§;Fmax=mw2A

See: https://en.wikipedia.org/wiki/James_E. Webb

1.5x10°m
—— =755
3.0x108m/s

V=(I)(A); A=nr?

__ opposite

tan® = adjacent

T, = Zn\/%; T, = 211\/%; t=(n+1)T1=nT2
l. AR Al
A R l

In the absence of friction, all gravitational potential energy will be converted to

kinetic energy at the bottom of the plane.
1 .
AX :v0t+§at ;=2

Fair = pAv; Fy = mg; pAv = myg

Fy = pmg; F; = mg; umg = mg
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T, = (m1+my)F

o (m1 +mo, +m3)

Car = wr; w = wy + at

cm
ac=aT=1OS—2

m,m 0,9
F, =G ;22;|:e=k ;22

T=Y)F=ma+mg

With a one-wavelength path-length difference, crests will meet crests and troughs

will meet troughs.

Only choice with correct values

n=—
mv

W, = %kxz; W = %‘mv2 - W,; Wy = umgAx
P=Fv

t= 6—105 for each of the five displacement intervals.

t, = \/%= 0.7 5; t = 035 53 Ax = = gt,?

L=1Iw=2MR*%Z
5 T

_ Iy — 10 12 W
dB = 10log(;); Iy = 1072 5
YF=F +F =qE+mg

11,1

f do 4

There is no dispersion in a glass block with parallel sides.

_ 1 .2 _ . _ m m_ ,m, _ .
Ax,p = Ax —Eat =6m; Vo = 20 T 16 S = 4 <5 ret = Acar — Agrucks

2
Aear = A + Uret
car — “truck
ZAxrel

With no resistance, AV will be the same across both components.

= 539 180° — 53° = 127°

S Jwld

R= p? + (%p)z;tane =

11(1)1 = (08)120)2
PiVi _ RV
T, T

R, =28 Rty =54V =IR1=24A
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n,;sin®; = n,sino®,
t

N(&) = No()™2
qE = quB

The electric fields are pointed in opposite directions (45° and 225° from the

x-axis) and therefore cancel each other out. Since each arc is a collection of point

charges located the same distance from the origin, then: V = %Q. Both arcs create

positive potentials, so V = Z(k?Q).
F = F; — F; = umgcos@ — mgsinf

Combination Z, with three resistors in parallel, offers the least amount of
resistance. Combination X, with two resistors in parallel and one in series, offers
the most resistance.

There are three main factors to consider here. The gravitational constant, G, the

mass of the sun, M, and the distance between the sun and the earth, R. The units
3

of G are (Jgﬁ, the units of M are kg, the units of R are m, and we want to solve

for time in seconds. Using dimensional analysis to solve for seconds, we

3
get Time = /g—M = 5.1 x 10° seconds = 59 days. Using calculus, one arrives at

64.5 days.

PV = nRT; At the end of Stage 1: P=5.05 x 10* Pa, V=2 m?, and T=273.15 K. At
The end of Stage 2, P=1.01 x 10° Pa, V=2 m®, and T=546.3 K. n=44.3 mol
through the entire problem. Work done in Stage 3: W3=P3(V1-V3).



