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7. The angular position of a swinging door is described by 6=5004100¢+2.00t2 rad.

Determine the angular position, angular speed | and anqular acceleration of the door
(a) at t=0 and (b) at 1= 3.00s.

Co) Blesot & 50D
d6

w' 3 = J00 RIS
t=0 d't t=0 .
- duw = 2
d‘ b -
+=0 Faluig 4,00 rad /s
(by Bli-3pps = 500+ 10050001 2,00(5005)> = 53 0 rad
w| ! de| < 10,0 + 4,004 = 10.0 44.00(3.00) = 22.0 rad /s
+=3.00¢ d* tzo
. dw 2 2
“Loabee  dilrcepos 4.00 rad /s

19. A car accelerates uniformly from rest qnd reaches and reoches o speed of
22.0 m/s in 9.005. IF 4he diamedfer of o tire s 58.0 em , find (a) the
number of revolutions +the tire makes during dhis modron | assuming that po
5|"PPI'ng occurs . (b) What is the Afinal rotational speed of a +ire in
revolutions per second ?

() s=Vv+ = (N.0m/s)(2.00s)= 99.0 m

S =50
poS B ALUm o34 o xe—EL . 54,3 rev
r 0.290 m : ot 2w pid
(b) = Wr
v 22.0 mls - ) 1. rev .
R e LS X = 12:1 revis
by 0,290 m 75.1 s 27 rad

25, Three particles ore copnected by rigid rods of neglu’gibie mass lying alon g
the y axis, If the system rolates about the x axvs with an angular speed

of 2.00 rad/s , find () the moment of inertra gbout the x axis and the
to4al rotationa! KE evaluated from 3 Tw? gnd (b) +h_f linear 5‘pet’J
of each particle and the foial k€ cvgluated from 2 z2m;Vi?

y
4.00 k 9 () y=3.00m
L
0 2 X

200kg (D y=-20m

3.00 kg C)\I:-Lﬂﬁm




m|:4.03 kﬁ’ ry :yi z 3.00m

m2= 2.00 kq ~ifg s h’zl = 2.00m

ms = '&UDRSI s = [Ys! =4.00 m

w=2.00 rad /s

(a) Ix Mars 3 4 ma F7%5% ms far

(4.00)(3.00)7 + (2.00)(2.00)* + (3.00)(4.00)%2 = 92.0 kq'm?
1

Ke:3Taw®= L(92.0)(2.000% = 194 T

(b) Vis riw = (3.00)2.00)= €.00mls
Vz=rzw = (2.00)(2.00)= 4.00m/s
Vzi= Fsw = (4:00)02:00)= g.00m/s

Kiz +msvy = 5(4.00006.00)*= 72,07
me ¥, = L(2.00)(4.00)* = 16.07T

ki3-2
K= Keif Kz 3 Ke=-B20 F 150 § 6.0 = 24 J

ms Vs = %(3,00)(8.00)2 = 4607

30. Use 4he parallel -axis theorem and 4able 10.2 +9 find +he moment of _
inertia of (o) a solid cylinder about an axis parallel 40 +he ctender of mass|
akis and passing ~Ihrongh the edge of +Hhe cylinder and (b) ‘a solid
sphere about an axis dangen+t 4o its surfqce.

) JEEge
e = Tept M 2 HRE + MRE = ug®
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! 2
) | I=Tews MD?= 2 MR+ MR* = L MR?
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39, A block of mass Mg = 2.00 Kg and a block of mass m:= 6.00 kg are
connected by a massless strinq over a pu”ef in the shape of a disk having
radius %= 0.250 m and mass M = 10.0 kq. These blocks are allowed 1o move
on fined block - wedge of unglc 6= 350.0°% The coefficient of kinedic friction
for both blocks is 0.360. Draw dree badv d;‘quoms of both blocks and of
the pulley . Determine (a) the acceleration of the 2 blocks and (b) +he
tensions in dhe string on both sides of +he PuHey_

Ty

ny
T1
e— >
Fu €
v
mlg
For _ms
y-direction . Ni-mig =0
Iiyi="Fr ¢
x-direction . T1 - fx= Mi1Qx
Tk = Mehe = Mk Mg
Ti“&km13=mlﬂx (1)
For pulley
S de ] o
-TaK + 2R = 3 MR% (a/R)
0t = r«
S Tek T2 = 7 Me (2)

For my
Nz-mzgcos &
Nz = Myqcos B
- Ta=tptMEgsin®. s.m:0

Fk = Ukna =ﬂxngcbsg

~Tz-Ukmzqcos® + Magsin® = m;a (3)

0

fl

(a) add equatons (1) (2) and (3)
Y‘L{Kma\q ~-F1 +F2 - Vi - Mk MzgCOSB +mzgsinB = mat 7Mat Mz’ |
5 ~Ukg(my +mocos8) tmoasin® _ —(0.36)(9.8)(2.00+ 6.00cos 30) + (6.00)(3.3)sin 30

I -éM-}mL : 2,00 % 5:00 ¥%6.00
L= 0.30% mlis?




(b) Tr=ma1 Lk mg
m: (g +uk9): 2,0000,309 + 0.36(9.50) 3
1767 N

T2= Mo+ T =B (ip)(0508) +767 = 9.22 N

¢4.(a)What s the rptational energy of the Earth about iis spin ax1s ? The radiuvs
of the earth is 6,370 km, and 15 mass is 5. 98 %10%% ko Tread the earthas
a sphere of moment of inertjq "fs MR2_ (b)) The rotational energy of the earth
is decreasing steadily because of 4idal Friction. Estimate the change in 1

day , given that the rotatronal period jncreases by abour 10 4 s each year.
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d=vt e r e
W) 4E L [ (Zpge)(2L)? ]
d d 1 /2('5 R )( T ) Lo =
i ok 2 2 ¢ _ -3 d. T 2 _1_ > Zm\? —2) 4T
= MRS L) T )—dt Lme (_; } (= x
= (25%x10%" :r-)( - )m £I0 2 @)(_@a:))
; 864008 /\(G.16x107 >/ day .
= = 5 o T/day' | s seconds /year \—p conversion

~? A seconds /year

32 A ball resis at one end of @ yniform board of Iengih l] hin gc‘.‘d at +he
other end | ond elevated af an angle 8. K light cup s attached fo +he board
at re S0 that ot will catch +the ball whep +he suppor Stickirs sudden‘\;
removed. (a) Show +hat the ball will Ia? behind the falh'ng board when 6 is
less than 35.3° { and that (b) the ball will fall jnto the cup when +he
board Js suppurifd a1 this limiting angle and the cup s placed at
= 2

5c05 @
(¢) I¥f a ball is af +he end of @ 1.00m stick ot +his critical angle , show
that +the cup must be 18.9 cm from the moving end .

fe

cup

®

— support stick

hinged ¢ nd



board just starting Yo move,
T =

i
T =Wmgsin (6 + 90)

sin (utv) =Sinucos vt cosusiny
= mg(sin 80590 4 cos B Sin 90)1/2

= mg[l /2)cos B
F=013)m)?

hq'—g—cus f ’%ml" o

T
%

ciln
« = cay cos B
The tongentiral gcceleration of +he end 4s

Ot = ldz—g—gcosa

cos 6 0y [0¢

Gy = 0t cos 0 = %gcosze
\f this is greater thang | the board will Fu[l ahead of the ball in falling .

(o) igcus"ﬁ 29

2

cos YR 2215

cose3j—_2- 6 £ 3535°

T2 5
(b) When 8° 35,3°, the cup will land underneath +he release point of

the ball ¥

re=leosf = Feests . 20

cos 6 BTO050
cos 8 = Ve /i

()  L=t00ei gnd D35 3"
re= S2LAIn) - g g6 m
Syizl3

1.00m=- 0.816 m = 0. 184 m




