PHYSICS 1A

Midterm 1 .
Dr. Coronitl

Winter, 2017

There are 100 points on the exam, and you have 50 minutes. To receive full credit,
show all you work and reasoning. No credit will be given for answers that simply
“appear”. The exam is closed notes and closed book. You do not need calculators, sO
please put them, and all cell phones, away. If you need more space, use the backside of

the page.
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rface by an app\ied iti
s rope (A) that passes
it

ted on an inclined
block with mass

rictionless horizontal su
nected to @ massles

Kk with mass ma loca
s connected to @ third

(B) as shown.
f

(30 Pts)
2. Ablock with mass M is pulled along a f

horizontal force F, as shown. Block M iscon
over a massless pulley and connects to 2 bloc
plane with inclination angle 8 as shown. Block mai
he inclined plane by a second massless rope

mgont
grams for each

(9) a.Draw free body dia
of the three blocks.

(15) b. Assuming that the three blocks
accelerate together, prove that
the acceleration is given by

_ Fa—(mA+m3)gsin9
mA+mB+M

(A) breaks. Find

(6) c.Suppose that rope
d mg and

the acceleration of maan
the tension in rope (B).
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75
(30 Pts)

3. A block with mass M is pushed along a rough horiz
kinetic friction U, by an applied horizontal force Fq
sits on top of block M. The coefficient of static
is s -

(10) a. Draw free body diagrams for A

the two blocks. v\ L

(10) b. If m does not slip relative to M, N o

find the acceleration of the system. [

(10) c. Show that the maximum value of the

applied force for which m remains at
rest relative to M is given by

%

ontal surface, with a coefficient of
as shown. A second block with mass m
friction between the surfaces of m and M
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(15 Pts) D
4. Athrillingr ar loop with @ radius R @S shown-
(10) a. Find the
at which t
traveling in or
belted passen
at the top of the loop.
{5) b. If the roller coaster travels at this

same speed when itisat the
loop, show thata

oller coaster has a vertical circul
minimum circular speed

he roller coaster must be
der that an un —seat-
ger does not fall out

\%

bottom of the
passenger’s weightwould be ——
double its normal value.
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