EEzal. #5143
1. A model car moves round a circular track of radius 0.3m at 2 revolutions per
second. —tREVEAE¥1Z 0.3m E—EHHE BN E 2 B,
a. What is the angular velocity , o?> K BEE o

b. What is the period, T?3k & A

c. What is the speed ,v, of the car? SR ZEHEE v 2% )

d. Find the angular speed of the car if it moves with a uniform speed of 2ms-!
in a circle of radius 0.4m. AR FAIFFE 04m, —ZE DI TEE 2ms1 7%
&, RAFENAEE

2. When racing cars round an unbanked corner, friction between tyres and the road
provides the centripetal force required. In a particular race, Lewis Hamilton is
able to navigate round a corner of radius 10m at a maximum speed of 60ms-1.If
he next encounters a sharper corner of radius 5m, to what speed he slow down

his car in order to turn safely? — M RFIRNRER S H, Bie5EKZ 8 E
BAHREFFNEOT. BRENLEESR, XHER%L 60ms! R ANEEAE
¥R 10 KA ELRESIE, MRMIFETREBRFEZAH5 KNEGHA, MhoJUIN
HARERE5IT?
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3. A small object of mass m is tied to a string of length | and whirled round in a
horizontal circle of radius r, with O fixed directly above the centre B of the circle

as shown. §—NREA m A/ MIEBAKEN | (X E, FAEFREHI r /IKFE
) _Ere¥s, O EIFr~EZEEARNTO B LT,
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™% B <_____’

’ koo : r

a. What determines the angle 6 which the string makes with the vertical?

HARET ZEEELANAES?

b. If the mass of object is 2.0kg and it spins at a radius of 0.5m and velocity of
2.0ms-1, calculate the tension T in the string. IR YA REE 2.0kg, FF
HEW 0.5m (43420 2.0ms ' (YR Ehedsr, WitEZHaisk i T.

4. Commonly found in roller-coaster rides, passengers “loop-the-loop” in a vertical
circle as shown. In one particular loop of radius 10.0m, a passenger of mass 60kg
is travelling at 15ms! at the highest point of the loop. Assume that frictional

forces may be neglected. BEERAL T ILUENREF, REEVEMTHNEEER
B EIE". £— ¥ 10.0 KEFEMEHR, RE 60kg FHRFELRENE
SR 15ms-1 fRETH. BRIRER O RE2AK.
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a. Calculate the contact force acting on the passenger through the seat at the

highest point. it HA RS /BT EEEMTRERNEM.

b. Calculate the speed of the passenger after the roller-coaster leaves the loop

T S BB ERE R

c. Determine the minimum speed required at the top of the loop such that the

passenger does not fall off. KA TEAIFTHRETEE, NUERESS
3% .

: : . 5. :
5. Given that the mean density of Earth is 5 times the mean density of the Moon, and

that the radius of the Earth is 3.6 times the radius of the Moon, find the ratio of
the acceleration of free fall on the surface of the Earth to that on the surface of the
Moon. 2 MKV EE ABKFEIIHEMN 5/3 1%, FEMIKFZ2ATKY
=Y 3.6 {5, KILEKRE B R ARIINE ZANAE B BRREARIEL A

6. The Earth may be considered to be a uniform sphere of radius 6380km, spinning
o its axis with a period of 24.0 hours. The gravitational field at the Earth’s surface
is identical with that of a point mass of 5.98 x 10%4kg at the Earth’s centre. For a
1.0kg mass situated at the Equator, B2 =2 6380 AR TERKIEA, FH 24.0
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INK B B AR, . HERSRE S| AR Sk O R RE 5.98x1024%kg, XTI
TR FIRER 1.0kg RE,
a. Calculate the gravitational force on the mass 1TEGRE (5] /]

b. Determine the force required to maintain the circular path of the mass %

R EHTHE BB R ]

c. Deduce the reading on a Newton-metre supporting the mass 4411 =7 X%
FRERIEEX

7. Given that mass of the Earth is 6.0 x 1024kg, the mass if the Moon is 7.4x1022kg,
and that the distance between their centres of mass is 3.84x 108m, find Bk 951

B2 6.0x102¢kg, WMRBEKARER 7.4x1022kg, REFOZENEEZ
3.84x108m, 3K

>

X
i g
M

a. The distance x from the Earth such that the gravitational field strength due
to both bodies is zero SMIKAIEEE x R MK NS NHEBEAZT
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b. The gravitational potential at this point. [lt BBy 5 /7 #-6E

8. A meteorite with an initial speed of 2000ms-! falls from Point X, a distance of 1.0 x
107m from the Earth’s surface to a Point Y on the Earth’s surface before
disintegrating. Given that the radius of the Earth is 6.4 x 10°m and that the mass
of the Earth is 6.0 x 1024kg, find ¥JIHHEE A4 2000ms ! IRAMN X 2% T, &5
Rz AN ERR AR ERRE A Y & 1.0x107m, HEKAFEE 6.4x 100K, FF
BHERRER 6.0x 10 AT, 15EK

a. The change in potential between pointXand Y s X #1 Y Z [B]H9E /1 #-6E
T

b. Find the velocity of the meteorite just before it reaches the Earth’s surface,
assume air resistance is negligible. (R AR IAHIKFE IR E, RIXES
PR 78] A BEEAIT

9. a.Show all that geostationary satellites orbiting the Earth have the same orbital
radius which is independent of the mass of the satellite.

FrEEstIRNEZTHNEES EERELXEEFNHERNIIEFRR.
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b. hence, explain why all geostationary satellites in orbit round the Earth must
have the same orbital speed. f## At A ERBE L HIPTE ZE X EFHEERN
PIEEE.

c. For a geostationary satellite, determine X T#Ek B &2, >k
i. the radius of its orbit & gy & 312

ii. its height above the Earth’s surface 5 THIEFEHNSE
iii. its linear speed H %% &
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