MCG 2108: DGD —Thursday 26 " Nov- Week 9

Problem :16.124 : Board problem

Problem(s) 16.14, 16.99 Assigned problems ( for grading)



PROBLEM 16.14

do £l
p @ [~ /’ 8~ A uniform rectangular plate has a mass of 5 kg and 1s held
™ A " in position by three ropes as shown. Knowing that &= 30°,
I i determine, immediately after rope CF has been cut. (a) the

acceleration of the plate, (b) the tension in ropes 4D and BE.
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(@)  Acceleration +.730°EF =EF 5 mgsm30°=ma
a=0.5g =4.905m/s’ A=491m/s’ 7 30° 4

(5)  Tension in ropes
+T}E.M_f =Z(M gz (Tp cos30°)(0.3m) —mg(0.15 m) =—ma(cos30°)(0.12 m) — ma(sin30°)(0.13 m)

0.2598T; — (5 kg)(9.81 m/s*)(0.15 m) = (5 ke)(4.905 m/s?)(0.1039 + 0.075)
0.2598T; —7.3575=-4.388

Iz =+1143N T;r=1143N «
+™.10°EF =5F5: T,+1143N-mgcos30°=0

T, +11.43 N —(5kg)(9.81)c0s30°=0
T,+1143N-4248N=0

T,=3104N Tp=310N <




PROBLEM 16.99

—* A drum of 60-mm radius is attached to a disk of 120-mm radius. The
disk and drum have a total mass of 6 kg and a combined radius of
gyration of 90 mm. A cord is attached as shown and pulled with a force P
of magnitude 20 N. Knowing that the disk rolls without sliding,
determine (a) the angular acceleration of the disk and the acceleration of
G, (b) the nunumum value of the coefficient of static friction compatible
with this motion.

SOLUTION

= (6 kg)(0.09 m)*
T =486x10" kg -m*

F)EM o =S(M)ye: (20 N)(0.18 m) = (ma)r + It

36N-m=(6kg)(0.12 m) o + 48.6 kg -m’
3.6=135x10"«

(a) & =26.667 rad/s* o =267 rad/s? ) <
@ =ra=(0.12 m)(26.667 rad/s’)
=32 m/s? T=320m/s"— o
(®) + IF, =5(F,)e: N-mg=0

N=(6ke)981mis)} N=5886Nt
FoSF, =%(F),s: 20N-F=ma
20 N-F = (6kg)(3.2 m/s?) F=08N-—

F 08N

e =37 =S 86 N

(), =00136 <4




i PROBLEM 16.124

\‘\.\ 100 The 4-kg uniform rod ABD 1s attached to the crank BC and 1s fitted with a
-n:\i . . small wheel that can roll without friction along a vertical slot. Knowing that at
T N ! the instant shown crank BC rotates with an angular velocity of 6 rad/s

Y, ,: ““ “  clockwise and an angular acceleration of 15 rad/s’ counterclockwise, determine
L 4 the reaction at A.

SOLUTION
Ba). P Eradf
4 e
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Crank BC- (eda = A rade™
BC=0.1m
(ag), =(BC)ar = (0.1 m)(15 rad/s’) =1.5 m/s’ (ag), =1.5 rad/s}
(ag), =(BC)®" = (0.1 m)(6 rad/s)” = 3.6 m/s” (ag), =3.6m/s"—

Rod ABD: f=sm £=Siﬂ —=30°
AB

A4 =3 T Ay
[ﬂ_aT] =[1.5l+3,6—— 1+[02a 57 8]
+.0=36-(02a)cos 8

=0 18 078 s
02cosf cos30°
e -
m—
L s r &
Kinetics: I ¥ - 5 =
1 5 (2= lces 367 =
QE‘Mczz(MG)EH: A(ﬁ.l?iim}:fﬁx:l—jmba’ 3T
A _*_—___
A F

= 1%(4 kg)(0.4 m)*(20.78 rad/s)

A=6399N A=640N-—+




