Set 9 A (four problems) & B (7 problems): To be discussed during the weeks of March 30 and April 6
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PROBLEM 17.40 o Aachom e anycohese
(%) r T

?l&he ends of a 4.5 kg rod 4B are constrained to move along slots cut in a
vertical plane as shown. A spring of constant £ = 600 N/m 1s attached to
end 4 in such a way that its tension 1s zero when 6= 0. If the rod i1s
released from rest when @ = 0, determine the angular velocity of the rod
and the velocity of end B when 6 = 30° Chon VO Prwwt\
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PROBLEM 18.29 S _ =

on L
A circular plate of mass m 1s falling with a velocity v, and no angular
: velocity when its edge C strikes an obstruction. Assuming the impact to
N be perfectly plastic (e=0), determine the angular velocity of the plate

" Hﬁ immediately after the impact,
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— PROBLEM 17‘?
W A
Et }i N A slender rod CDE of length L and mass m 15 attached to a pin
% B D support at 1ts midpoint D. A second and 1dentical rod 4B 1s
"L rotating about a pin support at 4 with an angular vclocity o,

when 1ts end B strikes end C of rod CDE. Denoting by e the

| ‘k J coetticient of restitution between the rods, determine the angular
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d PROBLEM 18.25

Three slender rods, each of mass m and length 2a. are welded

e
-*":f ; /’I B together to form the assembly shown. The assembly i1s hit at 4 in a
i 1~ vertical downward direction. Denoting the corresponding impulse
_a” by F Af, determine immediately after the impact (a) the velocity of
d a the mass center G. (&) the angular velocity of the rod.
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PROBLEM 17.127

Member 4ABC has a mass of 2.4 kg and 15 attached to a pm
support at 5. An 800-z sphere D strikes the end of member ABC
with a vertical velocity v, of 3 m/s. Knowing that L=750mm
and that the coefficient of restitution berween the sphere and
member ABC 1z 0.5, determune :mmediately after the mmpact
(a) the angular velocity of member ABC, (b) the velocity of the
sphere.

o =3.001ad’s ‘) E
v, =0938m/s| <




PROBLEM 18.51

Determine the kinetic energy lost when edge C of the plate of Problem 18.29
hits the obstruction.
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PROBLEM 17.27

A 20-kg uniform cylindrical roller, initially at rest. 1s acted upon by a 90-N
force as shown. Knowing that the body rolls without slipping. determine
(a) the velocity of 1ts center G after it has moved 1.5 m, (b) the friction force

required to prevent slipping.
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PROBLEM 17.137

A 300 x 400 mm-rectangular plate 15 suspended by pins at 4 and B. The
pm at B 15 removed and the plate swings freely about pm 4. Determune

(a) the angular velocity of the plate after it has rotated through 90°,
(5) the maxamum angular velocity attained by the plate as it swings freely.

w,=343nads ) <

w,=485rads ) 4




PROBLEM 17.42

Each of the two rods shown 1s of length L = 1 m and has a mass of 5 kg
Pomt D 1s connected to a spring of constant k = 20 N/m and 1s constrained
to move along a vertical slot. Knowing that the system 1s released from
rest when rod BD 1s honzontal and the spning connected to Pomt D 1s
mutially unstretched detemune the velocity of Point D when 1t 15 directly
to the nght of Point 4.

v, =269m's| <
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PROBLEM 17.141

A 35-g bullet B 15 fired honzontally with a velocity of 400 m's mto
the side of a 3-kg square panel suspended from a2 pmn at 4. Knowing
that the panel 15 munally at rest, deternune the components of the
reaction at 4 after the panel has rotated 45°.

A =189.7N— «

A =736N} <«




	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24

