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MIDTERM 2: Physics 9A, Fall 2008

General Instructions/Information: This exam is closed book. Ouly a calculator is al-
towed. Please show all your work, and give units for all answers and on all graphs. Credit will
only be given for complete solutions. The acceleration of gravity s ¢=9.8 m/s? downwards.

[1.] An object of mass 7 kg is pulled by a rope with tension 80 N acting at an angle of
15 dogrees from the horizontal. (See figure.) The coefficient of kinetic [riction between the
mass and the table on which it slides is g = 0.20. The object is pulled a distance 7 meters.
a. What is the work done by the tension? b. What is the work done by friction? ¢. What
is the work done by the normal force? d. If the objoct starts at vp = 6 m /s, what is its final

velocity?

T= g0 oJ

\Flen ® = §0(F)enls = 508 37

F..(" Y1l i }Jﬂ =

gosmls + N — T(98) = moy

)

N = ‘}(015’.‘ - Pose (& 7 b, = JoF = “47.5 N
frye = P =G14)(2) = 158N

Tve

- O

= (A58 FYeen!B0

= =470 3

ﬁ 3
UL ..._3 i ced T‘L/ T R
T

S, v, = SYO.§ =67 7 4738
Vo T Y= 519

: AERENRE



[2.] An object of mass m = 2 kg moves in the x direction with the potential encrgy Ula)
showi. There are no other forces acting. On the axcs provided below the graph of Ulx),
sketch the force F(z) that the mass expericnces. If the object is released from rest at x = —2
where U7 = 10J, what is its velocity at & = 0 where Il = —5J7
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[3.] A 0.25 kg glider is moving to the right on a frictionless, horizontal air track with a speed
of 1.1 m/s. It has a head-on collision with a 0.40 kg glider that is moving to the left with
a speed of 1.5 m/s. The collision is clastic. Write down the equations for conservation of
momentum and kinetic energy. Find the velocities (magnitude and direction) of each glider

after they collide.
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[4.] On a very muddy football field, a 100 kg linebacker tackles a 80 kg halfback. Immediately
beforce the collision, the linebacker is slipping with a velocity 6 m/s north and the halthack is
sliding with a velocity 7 m/s east. What is the velocity (inagnitude and direction} at which
the two players move together immediately after the collision?
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