Midterm 2

Physics 1A (Lec 5)
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Time to complete the exam: 90 min

Each problem is worth 20 points. [f a problem has parts (a) and (b), 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 man standing on a cart at rest throws a stone with a mass of 4kgin a horizontal direction.
The cart with the man rolls backwards. Its velocity was 0.2 m/s immediately after the stone was
thrown. The cart with the man has a mass 100 kg. Find the kinetic energy of the stone in 0.5
second after it was thrown (assuming it did not hit any obstacle).
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Two small balls are suspended on parallel threads of the same length so that they touch each
other in the vertical position. The mass of the first ball is 0.4 kg and the mass of the second ball

is 200 g. The first ball is deflected so that its centre of mass rises to a height of 6 cm, and it is
then released.

(@) To what maximal heiglit wiil the 200 g ball rise if the collision is elastic? ‘}
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(b) To what maximal height will the balls rise if they stick together when they collide?
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Problem 3

A small box of mass m is kicked up an inclined plane with an initial velocity v, . The inclined

plane makes an angle « with the horizontal. The friction coefficient is u. What distance will the
box cover before it stops?
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Problem 4

Two identical balls traveling parallel to the x-axis have equal speeds of 20 cm/s, and their

velgcities are in the opposite directions. They undergo a perfectly elastic collision. After the
collision, one ball is moving at an angle of 23 degrees to the x-axis. Find its speed.
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Problem 5

Sand dro '
o neezs :t a ra‘te of 30 kg/s onto a belt conveyer moving horizontally at 2 m/s. Determiné we
ed to drive the conveyer, neglecting friction.
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Problem 6

A small block slides from point A down a curve leadingto a A 2

half-circle of radius R. What is the minimal height h for
which the block reaches the top of the semicircle, point B?

(Hint: in class we considered the case h=2R, and we h /R
determined that the block detached from the groove at

sofne intermediate point, Obviously, in the present case, the
height h must exceed 2R))

fop d cvele

| . ) b 4 ’ = \-bz
1|l "\t ."_{"l\ ‘L.\ ll‘l-\' lg (‘,[]\\.'\l( ”.( \t ﬂut nl(](- - \"L lg l 5
\‘.; =
ng M Dﬂjﬂ.‘j - -",:{"/
\ | ' , r'J q =
wagh g (2R) ¢+ Ly
J 0 V: = (mgrR)R
——e
. 3\ _'|_ ( ]_ -,)." n
Wiah = Wal(ZR] + ZwmiUgR o R ——
= vy j ve
R T
N\ 2 L Aab -
oh = ol2R)+ =gk B
\ ( C P
vz [vig P
L= 2R+ 4R U
= B | i
i\ . l \ / {
- — the badl st lee

PV @ JgR ot +Ho
,ﬁol" of “ CAvCle by Yeac A

P ot B

Scanned with CamScanner



