GPN1-Q06

GPN1-Q06

Problem 1

A wheel rotates with angular position given by 8 = 5¢° — 2t2 — 4t + 3. Find (a)the angle
turned through by the wheel between times t = 3 and t = 5 seconds; (b)the average angular speed from
t=3 to t=5; (¢)the instantaneous angular speed at t=4; (d)the instantaneous angular acceleration at t=4.

(04/\E8)

(a)From t=3 to t=5, Af= rad
01: ANS:=450

(b)From t=3 to t=5, Wyyg= rad/s
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(c)w(4)= rad/s f\_:) (2)= |0k
03: ANS:=220
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(d)a(4)= rad/s2 - °
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Problem 1
What are the magnitudes of (a) the angular velocity, (b) the radial acceleration, and (¢) the tangential
acceleration of a spaceship taking a circular turn of radius 4000 km at a constant speed of 30000 km/h?

(03/)\ie8)

(a)w= rad./s

05: ANS:=2.083E-3

(b)radial acceleration, a,= m/s?
06: ANS:=17.31
(c)tangential acceleration, a;= m/s2

07: ANS:=0



Problem 2

A flywheel of radius 0.2 m and mass 10 kg with unknown initial angular
speed requires 3 sec to rotate through 234 radian about the axis through its
center (see figure). Its angular velocity at the end of this time i1s 108
rad/sec. It rotates in constant angular acceleration. Find the angular

acceleration «; (b)its tangential speed at t = 2 s. (04/]\28)

(a)a= rad/s?
08: ANS:=20
(b)v(2)=___ m/s

09: ANS:=17.6

(c)If we can treat the flywheel as a disk, its moment of inertial about the central axis in the figure= kg.m

10: ANS:=0.2

(d)Followng (b,c), at t = 2 s, the rotational kinetic energy= ]
11: ANS:=774.4 o R Y -
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Problem 3
A stick of length 1 m has a small hold drilled at one end so that it can

Stick

swing freely on a nail in the wall. The stick is pulled to one side until it is (=

horizontal, then released from rest. What is the angular speed of the stick
as 1t swings through the vertical position? w = rad/sec. In order to
find the answer, you should find the change of the gravitational potential

energy and the moment of inertia of the stick. (03/]\E8)

Nail

(a)For the stick to swing from horizontal to vertical the change of potential energy AU=

12: ANS:=-0.98

(b)The moment of inertia of the stick about the nail kg.m?

13: ANS:=0.0667

(c)the angular speed of the stick as it swings through the vertical position= rad/s

14: ANS:=5.4
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Problem 4

A heavy cylinder([El1££S), with moment of inertial I and radius R, is
mounted(Z %%) on a horizontal axis with frictionless bearings(##7#). A
light rope is tightly wrapped(#£#%) around the cylinder, so that no
slipping(¥] &) occurs. A block of mass M is hanging(7%#}) on rope, as
shown. Derive an expression for his downward acceleration a. (01/)\E8)

a=____ [M,g,R1I]

15: ANS:=(M*g*R**2)/(I+M*R**2)
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A ring of mass M and radius 0.2 m is rotating about an axis passing | g o b
through its center and perpendicular to the ring plane. The rotational g DAY
kinetic energy 1s 24400 J and the angular speed 1s 602 rev/min(i.e., 602
rpm). The mass of the line(in green) connecting the ring and the axis 1is
negligible. Find (a)the moment of inertia of the ring with respect to this

axis and (b)the mass of the ring. (02/)\iE2)

(a)moment of inertia, I= kg.m?
16: ANS:=12.28

. [—

(b)mass of the ring, M= kg o~ - T il
K ot T =

17: ANS:=307 %



Problem 5

The figure shows that there are two balls with a mass of m connecting two
thin rods of different lengths to form a rigid body. One end of the entire
rigid body is connected to the axis of rotation. The mass of the short rod is
m and the length is d; The mass of the long rod is 2m and the length is 2d.

2d

[ P

Calculate the moment of inertia of this rigid body relative to the axis of i A

rotation. Support this rigid body is rotating at an angular rate w=omega, < e
o Rotaton axis

please calculate the rotational kinetic energy. (02/]\i8) @

(a) rotational inertia= [m, d]

18: ANS:=19*m*d**2
(b) kinetic energy= [m, d, omega]
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Problem 5

A uniform sphere of mass M1 and radius R1 can rotate about a vertical M1,R1

axis on frictionless bearings (see figure). A massless cord passes around V. M2, R2
the equator of the sphere, over a ring of mass M2, radius R2, and 1s — TN
attached to a small object of mass m. There 1s no friction on the ring's axle; \ i .
the cord does not slip on the ring. The mass cross (2 perpendicular | ]_[ﬂ? >

diameters of the ring) in the ring 1s negligible. What is the speed of the
object when it has fallen H after being released from rest? (Hints: 1. Use

energy considerations. 2. The moment of inertia of a spherez%M R2) (017)\Z8)

the speed of the object, v= [M1,M2,R1,R2,m,H,qg]
20: ANS:=sqrt((m*g*h)/(1/2*m+1/5*M1+1/4*M2))
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Problem 6

In the figure, block 1 has mass m; = 0.35 kg, block 2 has mass ms, = 0.5
kg, and the pulley, which is mounted on a horizontal axle with negligible
friction, has radius R = 0.2 m. When released from rest, block 2 falls a
distance y = 1.25 m in time ¢ = 4 s without the cord slipping on the
pulley. (a) What 1s the magnitude of the acceleration of the blocks? What
are (b) tension T 2 and (c) tension T 1? (d) What 1s the magnitude of the

pulley's angular acceleration? (e) What is its rotational inertia? (05//\Z8)

(a)the acceleration a= m/s?

21: ANS:=0.1562

(b)Ip=_ N

T
22: ANS:=4.8219 Udr_-\aj(l 1 ol = % o (¢
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6=D.l562
23: ANS:=3.4847
T - = Dv\ a{—D\JSﬂél-
(d)angular acceleration a= rad/s? l'z, = W ? ) 5'1 (f-? )
— P 19

24: ANS:=0.7812

—

W=y (4tR) =058 (§.€+0.56)

(e)moment of inertia of the pulley, I= kg.m? ‘
= 24847
25: ANS:=0.3423 e s
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Problem 7
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(a) B AR BB WEIES = mR? A axis
26: ANS:=10.83 "4
(b)EIFEAYE /) EEAZE iR BN B EIRO RE R = R ]I/le m
27: ANS:=2 e -
010
(c)2ERIFEE180E ERIR EREH ERHIENEE AR E= rad/s R p
28: ANS:=9.82 T l/szz
- the parallel axis theorem L =2R
1,2 w2 o B2 2 L2
I = sml”+m(L2)" +mR™ +mR+L)" =10.83mR",
_the center of mass is at AU = mgh = mg(4R)
L2 +m(L + R) Al=—Al
L 2 1
— = s B 2.
] i 5es 2R. K =1/2]w* =1/2(10.83)mR*w

= mg(4R)
K=02m)eg(4R) = @=982rad’s.



