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- figure, is suspended at its center from a rod

P.61. A 10 kg rectangular plate, shown in the Es Q)

having a torsional stiffness £ = /1.5 N.m/rad. .
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Develop the equation of motion for small angular

rotation @ (in the plane of the plate), and ﬁ /
determine the natural period of vibration of the % ;z/
b=03m

plate.
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P.62. The uniform beam is supported at its ends

Pk : .
— by two springs 4 and B, each having the same 6 »6)
. K 1-——
stiffness k. When nothing is supported on a beam, A — B
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it has a period of vibration of 0.83 s. If a 50 kg K s . K
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P. LY. P.63. What is the natural frequency of motion for X .
— " block 4 for small oscillation? Consider BC to have Kl Kz@ 458)
N, : iy 0-393F%" ¢
negligible mass and bady 4 to be a particle. When 5
sk
body 4 is attached to the rod, the static defection is B X N

25 mm. The spring constant K, = /.75 N/mm. Body
A weighs 110 N. What is K5?
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P (b P.64.The bent rod shown in the figure has negligible [I<

mass and supports a 5 kg collar at its end. Develop

the equation of a motion and determine the natural

period of vibration for the system.

k =400 N/m
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P.66.What are the differential equation of motion

about the static equilibrium configuration and the B g
natural frequency of motion of body A for small iKB E' D '
motion of BC? Neglect inertial effects from BC. le Im >1"l< 3 g
Assume K; = 15 N/m, K, = 20 N/m, K3 = 30 N/m

and W, = 30N.
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F—G-—- P.67. A rigid body A rests on a spring with stiffness
K = 880 N/mm. A lead pad B falls on to the block 4

with a speed on impact of 7 m/sec. If the impact is

7
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perfectly plastic, what are the frequency and

pIISS
>

L
~ -
17777777,

amplitude of the motion of the system, provided that
the lead pad sticks to A at all times? Take W, = [34 N
and Wp = 22 N. What is the distance moved by 4 in
0.02 s?
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Pé g P.68. What is the equivalent torsional spring
50 mm
~ | R

constant on the disc from the shafts? The modulus
of rigidity for the shaft is 10 x 10'® N/ m?, What is
the natural frequency of the system? If the disc is
twisted 10° and then released, what will its angular
position be in 1 sec? Neglect the mass of shaft. The d.S¢ L€ighs 143N
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system for small amplitude of motion? Take K = 25

N/m, m =2 kg, | = 1 m. b) If mass of bar ABCDE is
0.4 kg/m, what is the natural frequency of free

oscillauon of the system for small amplitude of

motion? Take K =25 N/m, m =2 kg, /=1 m. I L l L‘
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' ~P.70. Derive equation of motion for small rotation B D
.30 D=
the rigid uniform beam of mass 12kg. Take K=2500
N/m, C=8 Kg/sec. What is the damping ratio? A ,}, - t]f €
If initial rotation of 0.1 rad at A is applied and the bar 2m * 3m N
2

is released, compute the displacement at D at the end Z2sec.
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P.71. For the rigid, uniform plate shown in the diagram, derive equation of motion for small

oscillation.
3Im <1
%EIES) i
K =2000N/m
2m
\\‘/9’ c Bl®
O C=12 kg/sec;r’

mass = 10 kg

TSSO S L 9 =Ys {%i pro. o (
"_’~ = ZM

M Ny

b TM

M§( et

[ @ m(‘*wﬂ@ . ko)) - (O

|2
10 (@ ¥ i )w@c@*")@ (e e

= 120 & + 3008 TgoRO =0 =

2

= O



P4 Macidiedl | O,
T P c&mﬂ/&,\ F‘D‘S’\"{WU\ e WA (@%{M |
SRS ‘
feeo o (@A that Sprg ic
(m\j NSV ,g,«(&g\ior:i;’:}) \v(* W é}nw

T oA B TO8=2M,
T A\~
l
e 7
¢ k. "
M@y G = g 2lent — RLswd Lend 1

pg LLemBy — kU585 e By = . —+(2)
b = £, T (o) @
Sm%:iﬁli%mwﬁs Jtodad Stebalis o 2y Vi
V= gl o+ 4k Lo
o%e\f/ - [ead + & Lend wd] =0
s 38w ber an B) abiie

Y = (gl + BLT /02 6]
a0~ .,

by
So 8‘41_:£ o sdably o 2yl Sp

= Imgl - kL



o Lolae, 89{_1 C St ) &&L;; P | @
(;‘e e, wt Z/K(I/F)

AV _gpalmg2l +RLL[|,_2 2L

46" Ogy . J L @RL“’)j

M g ]

= L~ @) (g
L™ .

SMALL hoT NS () MRouT By (NeN-TRWIAL)
CSowe ot o ownde the Ly eq s o
fiﬁ/\,\%ﬁ GZ\N Sa A Mb)t(bk (<Y ot
A N - L weld ((38 O 2o o) Bt -
Puuor @‘:— 8&4('#‘%: L @ & Qz«%zx
N vl tho Ta\gf« ce Aen Mﬁ%‘&s@g ¢ &

C\.J %(9‘/ LJLM o\ Q‘DWU>
gb/ 8 = @.5,4_4-:( - °<
- sttt
QD e 4

= /
-

N C‘L L) o‘<'

g 1 (e — s2ebos °<> v—«—a@

—%LL (QW\ 28, + 2co28¢ OC)




o cae ) . (B) A stk fm (>
(QMU ij,\ W@/ e Static fw
%\W} ] T @ A—QCMJ/

gfh
%;:a,\qp Lalj\m Q{, MUW_

(1) QS’(':L: 90’ v-—amw-mxtv%s bt Thes
2L) & +C2/“~ [ — kL5 = O
Mmo2L) J W cx&—%]'c\'e‘\j“
[ f >0/$o S’(C\/M/L
vibra tims |
Q) 8%2_""7 S M rglials ot s

(bl @9(2_ 1 recu(/(:e ex3ts), )
QQ, mFIL < lztl"). /—’/
w\CLL)\_@ + <flLLf Q/m;jt)j,ﬂ( = O

: x <<F
@g/{,:@/ And 2 Y \@
QG+ RLUG =0 fr el oy
Nowe © 1 o pf :OC‘/ = (9%#‘(4-454“3}(;
\X«i{) z@v-iﬂfnn y gjm«g&% Sa—e Mﬂf*@“c‘”&*‘tvj




lma So Wﬁcﬂa]%ﬁi} Mo, ve i
D Eroood Siomed thkﬂm O{TY‘ ez A
& ry)f'%d %f/iém‘w,\ (ﬁN rod -

E (Mu}.e T K= -—XA/ S

I }f“ o e agfetion (é
&W ¢ i pothenes
tl Xo m’i'L R, x, W () )

— L gl R (X27x)

s 6

n'\b>£! :mg-— RIKI -+ IZL %L""KJJ — @
o B . —blsm®aLed) — Rtax) b
rool e 3 - -
O?('.‘MW W'l) @

K, = LS’LM’& — @ <d~:o~M \L%\LMV'Q;U))
S atitite @ e (1) %
MR, RO b, (Lswio—%() *—/%% )

m@), —LCe O + b (Leen®="J ) =¥
EM@ ‘@} ng{‘q:ﬁmﬂxﬂl (M)& LR Ak M/f&wo@wj
| ber o= 3);
- ?bt/ S = _EE:,———-# X, »——3@

Lot % TS boennts cak relation
) s a velalin Ay f B4 WM@
Lokt = O



bt O, () velid U(’("‘M t. @
Substitle @ o ®, get,
=

WK [éﬁ L ]Xl —m] =0.
et .

Mif*‘[ka"FLTkz—ki ]K"— w«j:o'*—r(j)

ETRN
SThv (¢ EdquiL tRRiuw,

“ _ l( =
,Lk@("w*’ d%r(k) = ﬁ?) 0/ M/
(XI )% - M?/[’H + bk, Ry Z: 20—

[+ 4¥20K30
Qéj*p_‘- ( Lxls 20
= 20 . = - 9333

B}, = o[ kx @u]zﬁﬂﬁﬁﬂﬁ&%
L(‘w b, + ‘LL) ak(haeln + 10)

i - ottt
CwakiLL Mot (ONS Ayt EM[L(&L(MM-*

- ——y
5 o B lefey  Seome redl oo i
o \riqu)g:ra(’}‘k maog A vasffectid by M‘%%?@ni :





