Sample Test for Unit V
Potentially useful equations:

Wi = Wi + Q(At) Vg = TW Krot = %[w2 ZFc = Fnet,c = mac
A = wi(At) + %Q(At)Q E = Id Wnet = Kf,tot - Ki,tot Z Ft = mayg
T=Fir (= Frsinf) Y1=Ia I = mr? (point mass) Fg = Smymz
1,2
wi = w} + 2a(A0) a="2 Ky = mo? Af = 1 (w; + wy)At

1. A wheel on a moving car speeds up uniformly from 10 rad/<%tead/s in 12.0 seconds.
(a) Find the angular acceleration of the wheel.
(b) Find the angle (in radians) through which the wheel timrtke first 6.0 seconds.

2. Abicycle s traveling at 15 m/s, if the wheels are 27 indneiameter, what is their angular
speed (in rad/s)? (1 inch = 2.540-2m). (The wheels are rolling without slipping.)

3. Acentrifuge is used to separate particles of differerésand densities suspended in liquids.
A test tube is spun around at high speed so that the largeeaatieh causes the denser
particles to migrate to the bottom of the test tube. If thetdratof the test tube is 9cm
from the axis of rotation, what rotation rate is heeded toayeentripetal acceleration of
9800 m/$? (i.e., 1000 timeg) First find the angular speed in rad/s and convert to rev/min.

4. A uniform meter stick is suspended at the 30 cm mark by agtThe stick has a mass of
270 g, and its center of gravity is at the 50 cm mark. A counggght hangs at the 0 cm mark
to keep the stick balanced and horizontal. (a) What is thesrobthe counterweight? (Hint,
take your reference point to be the 30 cm mark so that the ¢ofiqum the string becomes
zero.) (b) What is the tension in the string?
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5. Three point masses are connected by a lightweight radr{eglect the mass of the rod).
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(a) Find the moment of inertia relative to the rotation akisgvy dashed line)

(b) If a 100 N net force is applied at 3@ the 5 kg mass, what will the angular acceleration
be? (Find the torque first!)
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. Two point masses of 2kg each are at opposite ends of a reasskk The rod is 4 m long

and is rotating about its center at an angular speed of Sr8g/some internal mechanism
the rod shrinks to half its original length. What is the nevatmn rate, assuming momentum
is conserved?

. A solid wheel of mass 1.24 kg and radius 0.44H %MR2) starts from rest and rolls without

slipping for a distance of 1.7 m down a3fmcline. How fast is it traveling at that point?
(Note that with careful algebra, the mass and radius of thesluthivide out.)

Short Answers:
(@)a = 3rad/g, (b) 336 rad.
43.7 rad/s.
330 rad/s = 3150 rev/min.

(@) m = 180g. Consider the mass of the stick to be conceudtrat the 50 cm mark and
balance the two torques. (b) By balancing forcEs(, = 0), Fr = 4.4N.

@) Lt = 11 + I, + I3, wherel; = myr?, etc. Iy = (11.25 + 1.28 + 8.67) kgm? =
21.2kgm? (Note that the right-most mass is 1.7 m from the axis!) (b) Tdrgque isT =
(100N)(1.5m) sin30° = 75 Nm, soa = 3.5rad/$ (from T = Ia)

. I = (2kg)(2m)? + (2kg)(2m)? = 16 kg nm?, and likewise find thaf; = 4kgm?. From

conservation/;w; = Iw;, SOw; = 20 rad/s.

. vy = 3.6m/s



