PHYSICS 161, Spring 2003
Discussion Quiz , Tuesday, April 29

Q1). A bullet of mass m is fired into a large block of wood of mass M suspended
from a light rod. (The mass of the rod is negligible.) The bullet gets embedded in
the block, and the entire system swings through a height ~. The bullet’s initial

velocity is vp.
a). What is the total kinetic energy of the bullet + block system before the collision?
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b). Find the velocity of the bullet+ the block shortly after the collision.
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c). What is the kinetic energy of the system shortly after the collision. Show that
this kinetic energy is less than the initial kinetic energy of the system
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d). Solve for the height A that the system swings through in terms of m, M, vy, and
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PHYSICS 161, Spring 2003
Discussion Quiz, Thursday, May 1

Q1). A girl of m_"aés m = 45.0 kg is standing on the left edge of a plank that has a
" mass of M =150 kg. The plank is originally at rest on a frozen lake. (Assume
negligible friction between the ice and the plank).

a). What is Zem of the girl-plank system as measured by the owner:pérson watchmg
from the ground. Let the left edge of the plank be. atz =0.
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b). The girl now beglns to walk along the plank at a constant velocrcy of
Vge = 1.5m/s as measure by the person on the ground. What must be the velocnty '
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A M . For part (b) above what is the velomty of the center of mass? And what is the

locatlon of the center of mass once the girl has reached the other end?
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d). In part (b) above, using the word “constant” to describe the girl’s velocity-is.not
quite correct because every time she takes a step forward, a force must act on her
feet. ’

(i) In separate diagrams, draw and label all the forces in the x—d1rect1on on the glrl
and the plank at the instant the girl is taking a step forward. ’
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(ii) What is the net force on the system as the glrl steps forward?
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PHYSICS 161, Spring 2003
Discﬁssion Quiz, Friday, May 2

~Q1). A shell is fired vertically-upward from a gun with a muzzle velocity
vo = 20m/s. At the top of the trajectory, the shell explodes into: two fragments of

unequal masses such that ma = 2my.

| ) Draw the complete traJectory of the
* center of mass of the shell before -
and after the collision.
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b). If the shell was fired from z = 0 and the fragment with mass m, falls at
& = +50m, where does the other one land? ‘
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c). What must be the ratio of theu‘ velocities 1mmed1ate1y after the explosmn’7
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d) Is the kinetic energy 1mmed1ately before the explosion less than, greater than or

equa.l to the kinetic energy after the explosmn"
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