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2) (15 pts) A gun shoots bullets that leave the muzzle with a horizontal speed of 250 m/s. If a bullet is to

hit a target 100 m away at the level of the muzzle, find the vertical speed of the bullet. (Neglect air
resistance.)
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4) Consider the block of mass m, to be a variable mass that can be adjusted until the block of mass m, is
on the verge of sliding on the table. (a) (10 pts) If the critical mass m; is 5 kg and mass m; is 7 kg,
what is the coefficient of static friction between the table and the block? (b) (10 pts) With a slight

nudge, the system accelerates at 1 m/s>. What is the coefficient of kinetic friction between the table and
the block?

Q. SYSTEA  IN EGQUILIRRIUM

B A
FREE LpDY DIMERAAS

4

Z "’:.’: 07

\/ /\]-m, = C
Ow

THE VIRGE oF SLidbmé f.S :/16’\' Se TRrort (2, {5 :/U; m-s
'T'?orl @ T. m73 <0 Tror G v’Y’zS "//u/". ﬂ - O
Thenre Fore M= m - 5
m, 7
b. SYSTER wNoT v EQuilt BRIV
Fad Jj}> 7 i L5,
~ 2
Vg by
] - D —>
ZF = ma SF=ma,

X T-fxz=md,

©

@ Nore , 61 = e
®

R FK://KN

71 T—Vm(c):-ﬂ”zdz
\/' N~l’h,3:0

Since (K:/UKN | Froit @

Fw\:/u,\um.g
C-® - g g (m, 1 m2) de

{2 1
Lo

—

7 4%

mL _ m' 1M (v

—

m, me

0.439

i

Vot

¥ T- m,j = 0 @ wnere Fe \</Vs N

( invexiensinee caao)



5) (15 pts) A block of mass m; is attached to a cord of length L;, which is fixed at one end. The
- mass moves in a horizontal circle supported by a frictionless table. A second block of mass my

is attached to the first by a cord of length L, and also moves in a circle, as shown. If the period
of motion is P, find the tension in each cord.
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) 6) A very small cube of mass m is placed on the inside of a funnel rotating about a vertical axis at a
constant rate of v revolutions per second. The wall of the funnel makes an angle 8 with the horizontal.
The coefficient of static friction between cube and funnel is 4 and the center of the cube is at a distance
r from the axis of rotation. Find the (a) (10 pts) largest and (b) (10 pts) smallest values of v for which
the cube will not move with respect to the funnel.
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