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1. The crane shown rotates with a constant angular velocity w; of 0.3 rad/s. Simultaneously, the boom
is being raised with a constant angular velocity w; of 0.5 rad/s relative to the cab. Knowing that the
length of the boom OP is 12 m, determine (a) the velocity of the tip P of the boom, (b) the
acceleration of the tip P of the boom. (50%)

2. Disk A has a mass of 6 kg and an initial angular velocity of 360 rpm clockwise; disk B has a mass
of 3 kg and is initially at rest. The disks are brought together by applying a horizontal force of
magnitude 20 N to the axle of disk A. Knowing that coefficient of kinetic friction ;= 0.15 between
the disks and neglecting bearing friction, determine (a) the angular acceleration of each disk, (b) the
final angular velocity of each disk. (50%) :

A ™

]
e

= smr-
= L2
I.= jnu

1




#3H F2H
3. RELAGIAREBRABAETRE) 30%)

(@ FHWRUY-B—ZREFEAITOLEIRAAMEKT RN ABRAKRER() &4
RAFBRAKREQ ZEZRMERBNKREQ) FRBAKRED) FaBERE

b WRMEHHK G HELER2HEAFTAEON/m °C Q) N/m* 3) Kg/m’* °C (4)
N/m® rad

) HHEEAM B KR ERN 0.5 85 MR TR () EAMHQ) FBiHHEG) BIH
(4) S RHM

D REBBAKRBEAEK ~ B EF > TR —RALERSRG?7(1) LRBGM g%
AEREMORBEQ) EAENOECADMMEAFHEZRAQGC) LRABAHNE < H 2%
AEBEZHNEBOTHROBRERAAACHEARIFAE R EHRBOERTRIE
) Y

() RE hBFHBEBILRRMHARIRABRSEHRAFTGEH  BHEEND #R
EHQ BAXEHC) FREEHG) BHLEH

() NBA MET— R FPHENFHSANARTENRL GBS I 25U E?(1) 210 ()
205 (3) 203 (4) 208

(8) BAREHMANRRASE  WHRANSAGEED) EXRAQ) EXEE Q) HEE
4 KE21t

(h) —MBIBLERO=ZRFALRNE  ZATRLNEHAEL 206D T73)8A9

Q) " BERBRARLEARSERBGEAER  RANMABRELGETHA—HMAND
350MPa (2) 590MPa (3) 780MPa (4) 980MPa

() —RBEERAREREHEHAREESRNALSH  EFNARRAOARKENAR
FRICHEMARRHRRS > BEABRKIS C REFRBREMRALT €4 #
BAELET?() ERABRABRNERBERAR 2) 7 AWREGEDNFR2EE
MRG#0G) EHABRARENERAWRARG) 27 - F2RARKRARE N

4. At room temperature (21°C) a 0.5mm gap exists between the ends of the rods shown. At a later time

when the temperature has reached 165°C , determine (a) the normal stress in the aluminum rod, (b) the
change in length of the aluminum rod. (35%)
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Alaminum Stainless steel

A = 1806 mm? A = T74 mm?
E=72GPa E =190 GPa

a=239x 16,0 a=173x10-82C
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