Advanced Dynamics
Prof. Anirvan Dasgupta
Department of Mechanical Engineering
Indian Institute of Technology, Kharagpur

Lecture - 36
Spatial Kinetics of Rigid Bodies - 11

In this lecture we are going to continue our discussions on spatial kinetics of rigid bodies. We

will discuss some problems based on the equations of motion that we have developed in the

previous lecture.
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Problem 1:

An aircraft landing gear viewed Irom front i1s being
retracted immediately after take-oll with D increasing at a
rate of 30 deg per second, and the wheel is spinning at
the rate corresponding to the take-off speed of 200 km/h.
The 45 kg wheel has a radius of gyration about its 7 axis
of 370 mm. Neglect the tiickness of the wheel and
calaulate the angular momeatum of the wheel about G

and about A.

Consider the above problem. The detailed solution parts are given in the 3 slides below.

(Refer Slide Time: 01:35)
L B S R R e e e
Cordinale frome =-y-x
ﬁ:'éj 8= lg— vodl/fe

=-pk > 900 2097 rod/.
& P p 3(0-46) " ! rad/.

Mﬁ..laa VM of- viheat

S = Q
D=Si+p = -ES - v20-1T % red), o ¢ owy rodgy
=g 7

@) Ar.aulwt miovmentum about §

[m«* O o 1 L™ £ & mp® ke 037 m
{1 g s A = -
[“*J =h e me (8] "= A4y
) = Ay
- % AN
."_D a w-u‘_] berpandiculan axs 1
. | ' " y - .
lpe T 135 = "% Taw = lus
r = fmy . Lmiket

F lm* ity F¥ 2 3



(Refer Slide Time: 06:51)
Covidinale {rome ’K-‘j' AL LA
.ﬁ:-'ej é= % ok

= - ‘L = SOO
P=-F P* 3002

Mﬂ..la- velodiliy of- et

o= ﬁ"F !-Eg_

o
12077 % codfy ¢ - v
= Ve ["6 ] dfs

-0 .17
@ Anaunn aiowesbum abour § e

m_\_tl
M-—{ P }
ke

> Ry- (45\25091)1(-%?)3 v @s)ear)*(-n0-17) kg Vs

. 12077 radj,

- A
= =1-612 ] = 744 L kgm‘]s

(Refer Slide Time: 07:26)

&) Anau(m aiaveen tum abuut E k

LY
Fp = T + AGxmU, AG =025 &

17,:‘: ‘I‘J’o-r ﬁ"aa
= 5%33 - E-}ﬁ.(or\? +AGL)

:DT}QQ-T" - A?ﬂ AA
TBJ ?(0 +G|)

1 2 4 2 [500m5 — wr ~ * "/4\"'
Ha= = 1613 3 - 744 k + 0LSK x[ B-"'_) = ?(-nAkr o-us .)] 205 mm

~ l(- 03T wm
-394t -27)-7144 & g /e

w4y
o - — - = o8 - >
Ha = Rg+ AGxmig, - Hy + A n(w.{lﬁAq)

o~ % ) a
= =271 =744 k kam/5 o«




(Refer Slide Time: 12:42)

Problem 2:

A solid right-circular cone of mass m, length b. and base
radius r spins at an angular rate p about its axis of
symmetry. Simultaneously, the bracket and attached shaft
axis revolve at a rate o about the x-axis. Determine the

angular momentum H,, of the cone about the point O,
and its kinetic energy T.
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The next problem is shown above. The solution steps are shown in detail in the following 2
slides.
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The next problem is shown in the slide below.
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Problem 3: zr

A rectangular uniform thin plate, with mass of 3 kg. is
welded at 45 deg angle to a vertical shaft, which rotates
with an angular velocity of 20x rad’s. Determine (a) the
angular momentum Hof the plate about O, (b) the kinetic
energy of the plate. and (¢) the moment acting on the
shafl due to the plate.




The solution details are presented in the following 2 slides
principal frame x-y-z of the plate.
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. In this solution, we use the




