Phil N. DeBlancs

Name

Mar. 21, 2007
Quiz #3 — Spring 2007
Phys 2110 — Sec 2

1. A 10.0-kg mass swings in a vertical circle at the end
of a cable of length 3.0 m. If the cable cannot withstand
a tension greater than 130 N, what is the greatest speed
which the mass can have at the bottom of the swing? 3.0m

[ would like to see a free-body diagram (i.e. a force

. . 10.0 kg

diagram) in your answer! ]
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Here's the force diagram. String tension I’ pulls up, gravity mg pulls v i
down. The mass is accelerating foward the center of the circular path; the
net force is the centripetal force. Then Newton's 2nd law sez: T
2
muv
Fnot:T_mg:— - .-
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To find the greatest possible v, use the greatest possible T', namely 7' =

130 N. Solve for v: mg
2 \/
muv
—— =T —mg =130 N~ (10.0 kg)(9.8%) = 32 N
5 (3.0m)(32 N) 2 m
2. On a one-dimesional track, two low-friction carts 1.70 m/s 9
are moving: a 4.0 kg cart moves to the right with speed =777 > e
1.7% and a 3.0 kg cart moves to the left with some 4.0 ke 3.0 kg
unknown speed. The carts collide and stick together;
the combined mass moves to the left with speed 0.407.
What was the initial speed of the 3.0 kg cart?
0.40 m/s
Using momentum conservation, oo
(4.0 kg)(1.7%) + (3.0 kg)v, = (7.0 kg)(—0.40%) —‘

Solve for v,, get:
vy = —3.27% = V.| = 3.27%



3. When we exert a force on a horizontal ideal spring :
(as shown) we find that it takes 16.0 N of force to 15.0 cm
squish the spring by 5.0 ¢m from its unstressed length. —

When the same spring is squished by 8.0 cm, how !
much energy is stored in the spring?
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We are given that the magnitude of the spring force —
is 16.0 N when the magnitude of its compression is |z| =
0.050 m. Then the force constant of the spring is

R (160N)

k= lz|  (0.050 m)

=320

Then when |z| = 0.080 m, the energy stored in the spring is

Uspring = 2kz® = (320 2)(0.080 m)* = 1.02 J

You must show all your work and include the right units with your answers!
Vyp = Vg + Ayt T = T; + v AL+ %OLI(ATE)2 vi = vizm +2a,Ax T—T; = %(Um +v,)At

g=9.80% a = gsinf F... = ma fai = pgn Jx = n

A
p=mv J=Ap F..= Tlt) Isolated system: P is conserved
F,=—kx K = %mv2 Ugrav = mgy Uspr = %k‘xz
r2 ou
W = F -dr Fm:—a— AE =AK + AU = Wy,
ri a



