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I> Is the following force conservative?

F = (—2zy+ yz);l + (—2® + 22— 2)] + (zy — y)fc

(a) If it is conservative, find its potential function V'

(b) Find the work done by this force in moving a particle (say P) along an
open quarter circular path C) (start at A and end at B)
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) > 17.39 The ends of a 45krod AB are constrained to move along slots cut
in a vertical plate as shown. A spring of constant k = 600 N/m jg
attached to end A in such a way that its tension is zero when 6 = 0.
If the rod is released from rest when 8 = 0° | determine the angular
velocity of the rod and the velocity of end B when 6 = 30°
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3> 18.29 A circular plate of mass m is falling with a velocity v, and no angular
velocity when its edge C strikes an obstruction. A line passing the
origin and parallel to the line CG makes a 45° angle with the x-axis.

Assuming the impact to be perfectly plastic (¢ = 0), determine the
angular velocity of the plate immediately after the impact.
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4> 17.F6 A slender rod CDE of length L and mass m is attached to a pin support
at its midpoint D. A second and identical rod AB is rotating about a
pin support at A with an angular velocity w; when its end B strikes
end C of rod CDE. The coefficient of restitution between the rods is e.
Draw the impulse-momentum diagrams that are needed to determine
the ang,:l\ﬂar velocity of each rod immediately after the impact.

%L\f‘: Conshained collision = Cannot awvoid

cal culahion a?— L known

impulse SNdl— , S Adt

Planar ap problem = velociy in &, direction
M N er,————— \
s same (before A affer

fmFacl—.
Prna—u'la‘r‘ velocﬂa vectar

has Gn13 one c.arn)::cmen%

o
[E] el = (@)
e,

Lo



Aet's draw the tmpulee - mowm entum diagram bx RR O

F
(bewec)’A(- e D, '
l, B
W w, L &
* Ve = ; L. > Smooth collision
4+ T!Adi—
/
A C ‘i‘B Ve, = Vg, =0 — (O
J'Bdl' 2> Lmpulse - momentum a\cma
1 line of impact .é.z
A ( \) ' )R S FimF d - 0 Vv /
,J L t = 1 VE, — My Vg,
e o, wl L A ,
Ve = - 11 €. = SAo\% + de{- = 'mli VE, ~ Ve,

I

a b (“"01’ ”"“’1)
— @)

3> Anau\ar impulse - angular moementum obt CoM of RB ()

We cheose the CoM of RB 1 o8 it is a valid paint

for Bulev's And axiom

: /
kg SM;:‘P dt = HF3 - HF3 where H,:b Tepresents
>

\l 3, Qnaular mamentvm 0?—
HEs) L) re® bt £ i e

direchon &3



) TSAcH.—

= —(SA&)(-;) + (S Bd{-)( N | .
D = L Gw) - TEEw) -1

JBdl—

NI

anhi clockunse

1S 4+ve

> fear - faar = ML (e -w) —@
G

Add (@ oand @, we aeh

(Bar = ML (s — i)

Aet's draw the im]:ulse—v\nomenl-um dfoxa-ram Fof RR (@)

oo,_:o
] D N
%ek‘et‘)’ (= y  ® Jj )
'\#‘?a C N— =)
7 Poinr D i hinaeo(
] dr
, S
Vo = Vp =0 c T E
[pat
Zl> Impu\se ™ aementum cntlcm?r 6_/9_\7_ I
w.
2
CNo-P -reo,u\‘reol since veloci{'y ., D 2
c C (e« / ) E
N

OF CoM D is alwoys zero)



37 Pvnﬂulqr iml::ulse— Cmaulqv' momentum abt Poin'i“ D
’
{;-) S MOH" - HD.S - HD3

0
_ D r D
= 68dt—>_;_: = I w, - T y{

2 33

=

Il

{Bat ML o, — @)
Vi G

Lub  the Q(*read_\j Lound alue

S ME(wmwl) = mbow,

= R, — «Rw( =

= wy —®)

4> Use the +~yelahon oP» coeffrclent O?— vesH tuhon

w
N
<
W
N
1]
&
4=
r

|
o

»
[
&

I.-h
r

N2
r
[l
I
|/~
Y
P ~
P\
I
&
P~
L
r><
»~
]
N

> aw' -w, = Aew, —@®

Use & 2L to solve for w0 and



Part B
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18.25 Three slender rods, each of mass m and length 2a, are welded
together to form the assembly shown. The assembly is hit at A in a
vertical downward direction. Denoting the corresponding impulse
by F Az, determine immediately after the impact (a) the velocity of
the mass center G, (b) the angular velocity of the rod.
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17127 and 17.128 Member ABC has a mass of 2.4 kg and is attached to
a pin support at B. An 800-g sphere D strikes the end of member
ABC with a vertical velocity v, of 3 m/s. Knowing that L = 750 mm
and that the coefficient of restitution between the sphere and member
ABC is 0.5, determine immediately after the impact (a) the angular
velocity of member ABC, (b) the velocity of the sphere.
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‘5718.51 Determine the kinetic energy lost when edge C of the plate of
hits the obstruction.
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Aa 20-kg uniform cylindrical roller, initially at rest, is acted upon by a 90-N force as shown. Knowing that the body rolls
without slipping, determine (a) the velocity of its center G after it has moved 1.5 m, (b) the friction force required to
prevent slipping

G 250 mm
—>» 90 N




