Physics 2101, Exam #2, Spring 2010

March 3, 2010
Name: )L(g\(

ID#:

Section: (Circle one)

1 (Rupnik, MWF 8:40 AM) ' 5 (Jin, TTh 12:10)
2 (Ruppik, MWF 10:40 AM) 6 (Gonzalez, TTh 4:40)
3 (Zhang, MWF 12:40 PM) 7(Sprunger, TTh 1:40)

4 (Plummer, TTh 9:10)
e Please be sure to write (print) your name and circle your section above.
e Please turn OFF your cell phone and MP3 player!

e Feel free to detach, use, and keep the formula sheet. No other reference material is allowed during the
exam.

e You may use either a scientific or a graphing calculator.

e Show all your work for the problems that are not muitiple choice!

¢ There are a total of 10 problems (total points add to 100 pts)

¢ GOOD LUCK!




1. (Show all of your work) The figure at the right -0 , , 20

- shows a potential energy diagram U/ as a function of 5 - L Lo
x for an object of mass 1 kg. sl R 1 : y
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(B) (5pts) What 1s the allowed range of the motion along x given the mechanical energy found above

(hint: you can read this off of the graph)?
()
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(C) (10 pts) What is the force (magnitude and direction) acting on the object in each regions of the

potential energy diagram in the allowed range of motion? Your answers should first describe the
region (x values) and then the magnitude and direction of the force.
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&) None of the above.
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2. (5pts) A massless spring of spring constant k= 25.0 N/m hangs motionless from the ceiling. You
carefully attach a mass to the end of the spring with a weight of 5 N without letiing the spring stretch
and then let go of the mass from rest. The spring stretches out a distance d until it momentarily comes
to rest. What is d in meters? '
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3. (5 pts) The figure at the right shows the position x vs. ¢ for
two objects of m; and m; The two particles undergo a one-
dimensional collision. Which of the following choices most fully
describes this collision?

{a) An inelastic collision

{b) An elastic collision
inelastic collision with m;=ma2
elastic collision with my=m,
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4. (5pts) The figure presents the x component Frof a
force acting on a particle for four different situations
as a function of x. The particle is at rest at x=0. What
figures have the largest (first answer) and smallest
(second answer) work done by the force on the
pafcicle‘?
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5. The figure shows a particle on a track with elevated ends. The track is frictionless except for the
horizontal region from x=0 to x=L. In this case £=1 m and
the height of release =1 m and 14=0.21.

(A) (5pts) What is the maximum height the particle will
achieve on the right hand side of the track after
passmg through the ﬁlCTlOIl araa once9
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(B) (5pts) How many times will the particle pass completely through the region with friction? Left to
right and right to left count as two.
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6. (5pts) A 3 kg object is moving on a frictionless surface in the x direction with a speed 10 m/sec.
What is the maximum instantaneous power that can be delivered to the ob]ect by a 20 N applied force?
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7. (5pts) Which one of the following is  not a property of energy?
{(@ Energy is a vector quantity. =

(b) Energy has units of Joules. 4o

(c) Potential Energy can be positive or negative. 7w

(d) Kinetic Energy must always be positive. “ILHLG

(e) Energy cannot be created nor destroyed. %f‘{i

8. (Show your work) (30pts, 5 pts for each
question). A bullet of mass m and velocity vp is
moving in the positive x direction. At time =0 s
it collides with a block M attached to a spring
with a spring constant k. Initially the spring is
relaxed. The bullet sticks in the block and we
assume this collision is instantaneous. The block
and the bullet move 1o the right until they
momentarily come to a stop at x=d (spring compressed by distance ). The figure defines the
coordinate system. Answer the following questions.

(A). This is an example of an/a isi ircle one).
Inelastic Flastic ompletely Inelastic
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(B). What is the instantaneous velocity vy of the block and bullet immediately after the collision in
terms of the variable listed above (m, M, vy and £, as needed)?
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(C). How much energy is lost during the instantancous collision in terms of the variable listed above
(m, M, v and %, as needed)? Where did it go?
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[continued from last page]
(D). What is the maximum compression (d) of the spring by the combmed bullet and block. Your

equatlon should be in terms of the variables listed above (m M, vy and k, asneeded)?
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(E). Onthe coordinate system at the right, draw o "

the Force on the bullet + block as a function of x
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horizontal surface where the block is sliding? i

Plot (using a dashed line on the same graph) ‘
resultant (net) force on the block + bullet. ' 4:;/&2[5 AL Ty ()
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9. (5pts) A ball of mass m=0.105 kg moves horizontally on a frictionless*surface with velocity v5=5.0
/s in the positive x direction. It strikes a vertical wall and rebounds straight back but the collision is
inelastic with the ball losing 19% of it initial energy. What is the magnitude and direction of the >
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none of the above.



10. An Ofkie for Muskogee stands at the edge of a raft
of my that is 10 m long, of uniform density, and whose
edge is against the shore of a lake in Oklahoma. He
wants to go ashore so the walks slowly to the other
edge. Let the mass of the Okie my=mg= 60 kg.

{A). (5pts) After he walks the 10 m on the raft to come
to the other side, how far from the shore is he?
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(B). (5 pts) This is not a dumb Okie! He walks slowly back to where he started from and then takes off

running as fast as he can. When he gets to the edge of the raft closest to the shore he has reached a
speed of vp with respect to the raft. How fast is he moving with respect to the shore?

) o ctaf e 'L‘ |

DT velx oL K o _FE _vp-Ys_ e

(d) O m/s £ t £ ° Tk 2. P
V< Yo

o L . | . ’(/L__
v e ol A L;jwv Aunger Hel U< : t
| DByt Aireth c‘}%{j

Leoause wblile Okie Tuns wn i
elahive Yo fhe reft ) it e e TlE

OW«QH‘C: Aireeliae Felattve o foe Shore ; <0

Okie’s cpeeh ¢ cudler thaw U ; when
wea sured felative o ?Z&_EM{%



