Name

Physics 110 Quiz #5, October 21, 2016
Please show all work, thoughts and/or reasoning in order to receive partial credit. The quiz is
worth 10 points total.

Two blocks are connected by a light rope that passes around a massive pulley as
shown on the right. The pulley has a mass of M = 6kg, radius of R=0.45m, and

moment of inertia /, = L MR?. The block on the left has a mass m, = 75kg while

1 affirm that I have carried out my academic endeavors with full academic honesty.

the block on the right has mass m, = 65kg .

1.

What is the expression angular acceleration of the system about the axis
of the pulley if the left block is released from rest? Choose counter-

clockwise as the positive direction for the torques.
Y t:F,R-FyR=1Ia

(FTL_FTR)R — 2(FTL_FTR)
1 MR

From free-body diagrams of the forces that act on the blocks m, and m, and using your

result for the angular acceleration, what is the acceleration of the block with mass m,

The forces on each mass:

m,:
sz: F,-mg=-ma— F, =mg—-—ma
m, :

ZF} Frp —m,g =m,a — F =m,g+m,a

a 2(FTL —FTR) 2(m1g— ma—m,g— mza)

o=—= =
R MR MR

0= m,—m, g= 75kg —65kg
my+m, + Mo 7| I5kg +65kg+ K8

9.8 =0.692

9



When released from rest, mass m;, falls through a distance 7 =0.2m

. How fast is the pulley
spinning?

v; =V} +2aAy = 2aAy

v, =+2aAy = [2%0.694%0.2m =0.532

V=R® > 0=—= 0.53% =1.17+4
R 045m

4. What is the magnitude of the angular momentum of the pulley about its axis of rotation?

L=Io=($MR*)0=05x6kgx(0.45m) x1.1724 = 07142

N

5. Using energy ideas, when the block is released from rest, determine the speed of the mass
m, after it rises through a height of 7 =0.2m . Assume that there is no friction in the axle
that the pulley spins around.

AE ..., =0=AK, +AK,,+AK,+AU ,+AU,,
0=1mp’+imy’ +11w® —mgh+m,gh

2
0="1mpy’ +imy’ +%(%MR2)(%j —m,gh+m,gh

v:\/Z(ml—mz)gh_ 2><9.8S%><0.2m(75kg—65kg):0'52%

m,+m,+M Tskg +65kg+ 08



Useful formulas:

Motion in the r =X, y or z-directions Uniform Circular Motion Geometry /Algebra
2
7 =1 +vyt+iar a,=v—
r Circles  Triangles Spheres
2
v, =V, +at F. =ma, =m>— C=2m A=1ibh  A=4m?
g A= Veim
2=y 2424 _Zﬂ 2
Vi =V, tT2a,Ar v= T Quadratic equation : ax™ +bx +c =0,
F;=G mlrznz whose solutions are given by : x :—bi;;élac
r a
Vectors Useful Constants
magnitude of avector = f\lvxz +v? g=987. G=667x10"""/,
(v N, = 6.02x10% @y k. =138x107 %
directionof avector — ¢ =tan | — .
f ¢ v, oc=567Tx10"°W , . Vv .= 343"
Linear Momentum/Forces Work/Energy Heat
- -
=mv K =1m?
P T2 T, g[T -32]
— — — ) 2
- -
F=ma Ug = mgh Lnew = Lold (1+aAT)
S S A, = A, (1+20AT)
F.=—kx Ug =L kx? -
) Vo =Vou(1+ BAT): B=3cx
F,=uF, W, =FdCosO=AE,
PV =Nk, T
W,=10=AE, T
W,, =W, +W, =AE, +AE, o
AQ = mcAT
AE, +AE, + AU, +AU; =0
P = AQ kA KA \r
AE, +AE, + AU, +AUg =-AE TN L
A
P, = 80 _ eoaar
AT
AU =AQ-AW
Rotational Motion Fluids Simple Harmonic Motion/Waves
2
0,=6+wt+501 p:M w:zﬁ:%
w, = +ot 4 p
2 2 P= F T = 271\/:
0 =wi+20A0 = k
T=Ila=rF P, =P+ pgd TP:Zn\P
8
L=lw Fy=pgV .
k x* T
L, =L +71At Ay, = 4y, v :i\/;A[l _Az]
As=rA@: v=rw: a,=ra P, = rddyvy x(r) = Asin(22)

P]+'5pv21+pgh] :Pz+%p"22+pghz

2
a,=ro v(r)= A\/ECOS(ZT'")
m

Sound k. .,
a(t)=-A ;sm(T’”)
v=fA=(331+0.6T)2 Iz
v=fl=_|-L
ﬁ:lOloin; I,=1x10" 2 H
0 fo=nfi=n_
— —_ v . = — v 21 2 2l;
fn—”fl—”i’ ‘fn_n‘fl_nﬂ =27 f’pvA



