MCG 2108 - Fall 2015

DGD Week 4 (Monday 5™ October )

Chapter 12 ( Part 2)

Problem 12.50 is the board problem

Problem 12.46, 12.67 will be assigned to students



Bl FROBLEM 12.50
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;>"‘h A 54-kg pilot flies a jer tramer in & half venical loop of 1200-m
"-,| radiig so that the apeed of the tramer decreases at A constant rate.
o Y\ Enowing that the pilot’s apparemt weights at Pointe A and C are
i 1680 N nnd 330 M. respectively, determine the force exerted on
4 I & her by the seat of the wamer when the wainer ic at Point B
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SOLUTION

Furst we note that the pilot’s apparent weight is equal to the vertical force that she exerts on the
seat of the jl:t trauner.
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Since a, = constant, we have from 4 to O
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or 19.549 8 ms” = 25.561.3 m*/s” + 2a, (7 %1200 m)
or a, =—0.79730 m's’
Then from 4 o B
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=25,561.3 m7s" + 2-D.79730 mfs")| 5 *1200m I
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=22.555 m¥s’
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PROBLEM 12.50 (Continued)
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Nz =101498 N-—
+lZF;, =ma,. W+F=m|a,
Py = (54 kg)(0.79730-9.81) my/s”

P, =486.69N |

(Foae)s =y N3 + B2 =/(1014 98)* +(486.69)°
=1126 N

(F,e)5 =1126 N ™. 25.6° 4




3 PROBLEM 12.46

A child having a mass of 22 kg sits on a swing and 1s held 1n the
position shown by a second child. Neglecting the mass of the swing,
determne the tension m rope AB (a) while the second child holds
the swing with his arms outstretched honzontally. (7)) immediately
after the swing is released.

SOLUTION

Nore: The factors of % 7 are included in the following fiee-body diagrams because there are two ropes and

only one 1s considerad.

(@) For the swmg at rest ™
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o Ty =884 N 4




PROBLEM 12.67

Rod Od osallates about € n a honizontal plane. The motion of the 2.5 kg
collar B 15 defmed by the relations » = 230/r+ 4) and 8 = [2/A) sm 7r,
where r 15 expressed 1n mm_ ¢ 1n seconds. and & 1n radians. Deternmne the
radial and transverse components of the force exerted on the collar when
(@yr=1s5(Mr=6s

SOLUTION
250 0.25 7
We have r= mm= m f= [—sm x| rad
[+4 44 x
: 0.25 : .
Then F=— - m/s 8 = (2cosmt) rad's
{f+4y
and F= 0.5 - m/s” 8 = —(2m sin f) rad/s’
(1 +4)
(a) Art=1s: r=0.0im
F=—-0.01ms #=-Irads
F=0.004 m/s* 6=0
Now a, = F—rg?
= (0.004 m/s*)— (0.05 m)[-2 rad/s)’
=—0.196 m/s’
and g =16 + 270
=0+2(-0.01%-2)
=0.04 m/s”
F].'I].EIJ.I.'_‘_R" .Fr =m3r1r
—=2.5kn(—0.196 m/s™)
or F =-049N |
.F,g. :m”ﬂp

=(2.5 kg){0.04 m/s°)
or F,=0IN «




PROBLEM 12.67 (Continued)

)] Atf=06=s: r=0.025m

F=—0.0025 m/s @=2rad’s

F=5x10"% mis* 6=0
Now a, =F—r8* =5x107*(0.025™)(2 rad/s*) = —0.0995 m/s*
and g = r6+2/0 =0+ 2(—0.0025 m/s){2 rad/s) = —0.01 m/s°
Finally F =mga,

= (2.5 ke)(-0.0905 ms?)

or F.=-0249N 4
F& = H’FH ﬂ'&
= (2.5 kg)(-0.01 ms?)

or F=—00250N4




