PS150.01 Physics I Exam #2
November 8, 2006

Answer Kej

Show your work
Name

10 points
1. A 4-kgblock is moving up a frictionless incline plane at

constant velocity as shown in the figure. It does so with the
assistance of an external force F.

gravity

a. Draw a free-body diagram showing all
the forces acting on the 4-kg block.
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b.  Calculate the force required to keep the block

moving up the incline plane at constant velocity. 3
}:Fx = may =0 NeuJ“‘on\S {5 Law 5> F=4 l‘-ﬁ (‘18 m,S.‘) /‘}

Fcose -mgsind =0
F= ™Mqsind - mq tane

= 29,4 N

Cosb
F=24.4 N

15 points . . —> 4+ X%
2. Three masses are connected with massless strings as shown -

in the figure to the right. The 3-kg mass accelerates the 1kg |1 2kg

other two masses across a horizontal surface with a kinetic Y A R

coefficient of friction pw = 1/3. me=113

a.  Calculate the acceleration of the 3-mass system. L

Bkgl + X

Te S Mg e (mgrmag) = (mmaamsda

Ax = {m‘b = Hn (M.H’Yh)]% =(3 _"5(33‘_\% = 4
b 5%

M, +M, + My

ax= 4_3- (q.gm}51> = 3.2% M}S-L

a= 3.2F m/’

b. Calculate the tension between blocks 1 and 2.

Let "1 be the system
2 F=MmMay, = T—/h.,"),‘}: ™M, &,

T=/q,_m,a +m|(%3) = m,ﬁ (’“"“‘3) = -g—m.% T=6.5% N

T= Z(tkg) (@t ms?) = ¢.53 N
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10 points Force
3. A forceis applied to a 2.0-kg mass on a horizontal frictionless A2= 100 3
surface according to the force diagram shown in the figureat L
the right. If the mass is initially at rest at x = 0.0 meters, 3
. . A A2
a, What is its velocity at x = 4.0 meters? ! N
4.00 8.00 Distance (meters)

A\= area O>4m < Ll N5 = 8 Toules

7
2 2
w=4aK 3T =5my -imy;

(VPN
V;_t \I%;—j = 2.83 m|s v=_2.83 m/

b. What is its velocity at x = 8.0 meters?

Az = area 4A-e8m = l6 N-sz | ;
we AK = AsA, = ETMYL (8+10)7 = 'i(z'°‘“13\'4
Ve = [24mifs = 4,90 wfs
v=_4.90 m/ss
15 points

4, A 1.0-kg mass is initially at rest in a
spring that is compressed a distance of
10.0 cm. The mass is released and

k = 2800 N/m
moves to the left crossing a friction pad $=4.00m “
(u =0.30) 4.0 meterslong. o L TTTheee __
ux = 0.30 initially compressed
a.  How high does the 1.0-kg mass —_— xromm
rise up the frictionless ramp on the e a
left-hand side of the figure? { =0 N =0
w = &K u)grav FWsp 4 \'U-Fr = K-F -K

—m(i\:“_"’ —'?-_kxz _/uu mjs :lz.mV;:O = m%j“': -‘i lex -/‘/u Mjs

> 47 kx5 = 2800 Nfm (0-1m) ~ 0.30(4.0m) = 0.229m
f 2m3 2 (1.0kg) (2-8mfs*)

Ve 0.229  meters

b.  The 1.0-kg mass oscillates back-and-forth across the friction-pad. Where along the friction-pad
does it come to rest? - p <0 p 0

2
W= AK = Wyrav + Wy + W, =Kg-¥; =0

\ 2
E(Lx - M M d =0
I td: distance aceoss the
;5 Lriction Pazo\-
OS: I(X = (28‘0())(an> = 4.2

e mg 2(0.3)(1 kg}(‘%f MIs’)

x= 0.F62  meters




