PHYSICS 1A

Midterm 2 .
Dr. Coroniti

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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(10) b. Find the total work done by the
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1. Ablock with

(inclination angle 8 and height H
£, that mak

(15) a. Prove th

Mass M is pulled up a rough (coefficient of kinetic friction W) inclined plane

above the ground) at a constant speed by an applied force

at the magnitude of
the applied force is

Mg(sing+ HicosB)
'Fal =
COSa+ pysina

applied force in pulling the block
from the bottom to the top of
the inclined plane.
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2. A skier with mass M starts from rest at the top (height H) of a rough slope (inclined plane
with inclination angle 0) with a coefficient of kinetic friction i as shown. At the bottom of
the slope (Point B), the snow turns into smooth powder (no friction), and the skier pros:eeds
to the top (Point A) of a small hill at a height R above the ground. The hill has a local circular

radius of curvature R at the top (the top is part of a circle of radius R) as shown.
(12) a. Prove that at Point B, the skier’s

speed is
'\1
Vg = [2gH(1 — pycotd)] M2 'l
My A la
(12) b. Now find the minimum height H n 3

such that the skier will just lose : h
contact with the hill at Point A WO R
g \Q l 6 :
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3. ‘Z blfOCk leth mass m is moving to the right (positive x-direction) along a smooth horizontal
-surtace with a speed v, . A second block with mass M is initially at rest, and has 2 relaxed
horizontal spring with stiffness constant ks. The two blocks collide (one-dimensional), and
compress the spring by a maximum distance xy4x. The spring then pushes the blocks apart
until they separate at their final speeds Vs and v .
(5) a.Find the speed vcy of the
center of mass of the system.
(10) b. The spring’s maximum compression
occurs when the two blocks are at
rest with respect to each other
(i.e., Vm = Vm = Vem ). Show that

Xmax = Vo [(mT.:)kg P
(14) c. Use conservation of momentum and !
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4. Aboat with amass M a

) A
nd length L is at rest on the water (frictionless) with the left end (A
. Youching a dock. A perso

N with mass m starts walking from the right side (B) of the boat
toward the dock with 3 s

peed —uy relative to the boat.
(12) a. Find the speed of the boat vy

——— e

Dk o
and the distance Ax that the - -
boat has moved away from the - i/“
dock when the person reaches - ST
left end of the boat (A). ¢

0 < — - boat
: he boa
(10) b. Without stopping (the boat does not come to rest) at A, the person jumps off t

ta i frame of
toward the dock with a speed —u, relative to the boat at rest (i.e., in tr;e r:i fven by
the boat, the person’s speed is —u, ). Prove that the final speed of the boat is g
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