Answersto Sample Test for Unit V
Potentially useful equations:

wr = w; + a(At) Vg = TW Koot = %]w2 Y F. = Fietc = ma,
A = wZ(At) + %(X(At)2 E =1J Wnet == Kf,tot - Ki,tot Z Ft = may
7= F.r (= Frsinf) S7=1Id I =mr? (pointmass) ~ Fg = 9mme
1,2
wi = w} + 2a(A0) a =" Ky = mo? Af = 1 (w; + wy)At

Longer Answers:
1. (a) Starting fromw; = w; + a(At),

_ W Wy
At

(0%

a = 3rad/$
(b) With At = 65, useAd = w;(At) + o (At)? to find thatAg = 114 rad.

2. When rolling without slipping, the linear velocity andgatar velocity are related by, =
rw. The radius of the wheel is

_ 27in y 2.54 x 1072m
2 1in

Sow = v /r = 43.7rad/s ¢, = 15m/s).

T =0.343m

3. We need to have. = 98300 m/s? andr = 0.09 m, and we know that, = v?/r = w?r (from

vy = TW).
ae. = wr
.=
Qe
w=4/—
,

w = 330rad/s = 3150 rev/min

4. (a) Consider the mass of the stick to be concentrated &0be mark and balance the two
torques: from the weight of the stiektick (clockwise) and from the weight of the loag
(counter-clockwise). The torque equilibrium conditioryis = 0

Tstick — TL = 0

Tstick = TL

(0.27kg)(9.8m)(0.20 m) sin 90° = m(9.8 m)(0.30 m) sin 90°

m =0.180kg or 1809
(b) By balancing forcesHciy = 0), Fir = mgcrg + mpg = 4.4N.



5. (Q)Iio; = I+ 1o +13, wherel; = myri, etc. [y = (11.25+1.28+48.67) kgm? = 21.2 kg m?
(Note that the right-most mass is 1.7 m from the axis!)

(b) The torque is” = (100 N)(1.5m) sin 30° = 75N m, soa = 3.5rad/$ (from 7 = Ia)

6. I; = (2kg)(2m)? + (2kg)(2m)* = 16 kgm?, and likewise find thaf; = 4kgm?. From
conservation of momentumi;w; = I,w;, andw; = 5m/s, sow; = 20rad/s.

7. See the answer to the handout problem (number 4 in set &hwhs identical procedure.
The only real differences are the incline angle and lengththe moment of inertia.

oy \/4gh _ \/4(9.8 m/s;)(0.97m) _ 36m)s




