Midterm 2

Physics 1A (Lec 5) 2020

Name: B""‘GY\ Cam‘f,}ov\

ID number: 6053‘30'51‘6

Time to complete the exam: 90 min

Each problem is worth 30 points. If a problem has parts (a) and (b), they are 15 points each. If
a problem has parts (a), (b), and (c), they are 10 points each. It is not sufficient to present the
final answer. You need to show the solution and justify your steps at the level of detail that
would be sufficient for your fellow classmate (or grader) to understand how you arrived at the
final answer. Please write your solutions in the spaces below each question. You can use the
back sides of the pages as scrap paper. Numerical answers need not have more significant

figures than the numbers provided in the problem.
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Problem 1

A small block of mass
down a curve leading
surface is frictionless,

m, initially at rest at point A, slides
to a half-circle of radius R. The
with the exception of a horizontal
Seégment BC of length S, which has the coefficient of

friction equal K. (Express all answers in terms of R, a, g,

hy S km) :
a) What is the speed at point B?
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Problem 2

A body slides over an inclin
with the horizon. B

ed plane forming an angle of @ ¥

y taking time lapse snapshots of the
motion, a student finds that the relationship between the

distance s traveled by the body and the time t is described
by the equation s = C 2 , where C is a constant. Find the
coefficient of friction between the
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body and the plane, and express it in terms of C,&,g.
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Problem 3

A block of mass m=1 kg slides down an inclined plane making angle
6=30° with the horizontal, lands on a spring with the spring constant
k=10 N/m, and bounces back. The initial distance between the block and

el ind
the end of the undeformed spring is d=1 m._ The coefficient of friction is g3
©#=0.4 Find the length x by which the spring is compressed when the
block is at the lowest height. (v, :o) ({‘,W[ Max Aisyia/frﬂ”v“’f)
X ma - D.‘li"{ = myg Sin b 'MTN j
' . B Gl {uH\/
2 05 Fagt g 5d il black Touches spring, Final= spring i
50 N Y E;-}w”;jf, S (nifial = blacK 7 7 Compresed)
Fai = g5 & NC ( - M 6
AL Do —Afx 2 - Mmgxeos
J Wv)"t ‘j X E il"
gt - L owi? ¢ mggyin -
ooz masin B - Mg cos b E; > 5 my, ’rh‘gh 2 il "J@' i
8 %U/JW beevr
o= J(sin 8- 1 ) Bl szxq x+d bere.
REma e N L
a -\ .-r/l g —
w “v%z14d g - umyxeos 8 >3 fox (+99/

| el
~my,” FTING XS
Q_n‘ ; of

: e
; {= 2d g (sin §-atcos 6) el 2
¢ Faadc 2aglin ndg (sin B-mces B]F mgx (7 )

: : S el
(r}r\ U - Moy t;}(m{/‘;\‘(d'/} L QA\‘I‘

R AR T

L1 4 (riabeures O)mg) x § (6 -4058 8)(mg)d 20 &
1 / 2 - MM

. e

i 15 i (-2 R { Gintn AC 8}tmad

s e S




Problem 4

A mass M is attached as shown in the figure. Rope 2 will break if the /’f
tension exceeds Tmax=1000 N. What is the largest mass M that can be
\‘“_,—

supported? A
: 0 (o 20
X‘. -1'1"\'\l-lu ’1'1"’

) 3 4 —
y T, cogle” - Tymwne - Mg =0

05 YK

T, smtdo 2 T¢

| cof U /
T
7L b P
T, [ cos Mg T
2 K tos Yo |
: gin U<
M= 0 e Ol? 4
= g \ (os 4
N
;Jt T,«(\Y( \ ¥ Sy © }
. — | o5 Mo \
[tmpx = 4 ol (4
’,L(l (V
G U iUy
Mo (t'f mi§ }

Mg O | i) vhen ’l,) z Timae




A box of mass M slides down an inclined plane at a constant speed Vv

if the inclined plane makes angle & with the horizontal.
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a) Find the coefficient of friction.
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b) What power P would be required to pull the box upward on the same pl
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