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Transport Canada Marine Engineering Exam First Class Applied Mechanics Questions

1. A conical pendulum has a bob of 2 hg mass attached Lo the
end of a piano wize 1.5 m Long. It is aet in notion with a
horvizontal cinculan nadius of 500 mm.

1) $ind the angufan velocity

?2) the time to mahe one complete nevolution of the bob

3) the tension in the wire

Ans: 2.633% nad/s Re{ Reeds pl11§
Ans: 2.3856 Aeconda Red JUNEQ
Ans: 20.8 N Red MARO2Z

2. The stabilizing gyroscope of a ship hat a mass of 50
tonnes, a nadius 24 gyration of 1.525 m, and rotates about a
vertical axis at 900 rev/min. Caleulate:

1) the time nrequined to attain §ull speed aftern astarnting
grom nest, {4 the gyrno L4 supplied with a constant powexr
input of 75 hw

7) the tonque required to cause precession about the axis
in a vertical forne and aft plane at the nate of 1°/4

note! powen = lwlaflpha)
torque = Iw({omega)

where I = moment of inertia (kg m2)

w = velocity of Apin |[rad/sce)
(alpha) = angular accelenation (rad/s2)
(omega) = veloeity of precessdion
Ans: 3.825 hours Ref§ DECE7
Ans: 191.2¢ Refd JULEY9

3. Using strnain enengy methods, {ind the mass of a spring
requined o stop a Truch of mass 10 tonnes, travelling at
0.91 m/4. Assume that thene 4i4 no compnresision an the sprning
before contact with the truwch.

note: O(sieee) = 7380 hg/m3

Glastece) = &5 GPa
Mletece) = 280 MPa
Ans: 132.4 hg Ref§ MAYE9

Red§ FER91

4. An axial thrust of 50 hN i4 cannied by a plain collan
type thrust bearning having innen and owtern diameterns of

250 mm and 400 mm neApectively., Assuming that the
coefficient of friction between the thrust surnfaces i4 0.02,
and that the Local wean nate of these surfaces i4s
propontional to the pressunce and to the nrubbing speed,
detewmine the powenr absonbed in §riction of 120 nev/min.

Ans: 2.04 kW Red Hannah p?09 #i
Red Apeeimen

5. Dunrning a test on a carn, the {ollowing information was
cbtained,
Velooity |m/4) 0 1.2 3.25 6.4 10.2 13.6 15.2 16.0
Time (4cconds) 0 2.0 4.0 6.0 g§.0 10.0 12.0 14.0
1) Sheteh the veloedity/time graph
2) 4ind the velocity at 3.5 scconds
3) caleulate the distance travelled after 14 seconds
note: graph papern 44 nequired for this question

Ans: 4 m/s 2.1%5 Ref MAYE9
Ans: 112 m Red IJULE9
Ref FEBY?
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6. A small air compresson LA beld driven {rom a Lay shafi
in a wonhshop. The pullfey on the compresson being 300 mm in
diameten, and the angle of Lap of the belt ias 165°. When the
belt L4 moved {nom the Loose to the fast pulley, it 2Lipas for
kE scconds until the compresson attains its constant speed o4
300 rev/min. The §Lywheel 0§ the compresson has a moment o
tnentia of dlusnﬂ and the frndiction nequines a constant
torque of 4 Nm. I§ the coefficient of frniction {4 0.25§
durning the aceccelernation peniod,
1) dind the tenasions in both neaches of the belt, and alao
2) the distance that the belt s2ips and the enerngy Lost in
that time due 2o the belt aA2ip.
note Ty = ewo

T2
Ans: 7237.4 N Ref Hannah p?20
Ans: 106 N Ref 4Apecdimen
Anas: 18.84 m

Ans: 2475.58 J

7. A befl drive consdists of two v-belts in parallel, on
grooved pulleys of the same 4size. The angle o§ the groove L4
30 degnees. The cross scetional anca of cach bolt 4 750 mm?
and w = 0.12. The density of the belt material i4 1.2 Mg/m3
and the maximum safe Atrness in the maternial i4 7 MN/m3.
Caleoculate;
1) the powen that can be transmitted between pulleys of 300
mmNiameten notating at 1500 nev/min.
?7) the shaft speed in nev/min at which the powen
transmitted wouwld be at maximum

Anas: 171,66 hW Ref Hannah p?17
Ans: 2807.7 nev/min Ref JANES
Ref MARZ1T

E. A beam of unifonm crnoss section has a unifonmly
distnibuted Load of 200 N/m Length, it also carnnies loads as
sthown . Daaw the shearinag fonce and bending moment diagnams.

akn 21&

1

(3.5kN/n)
TR

____

in -? Zn >~ 2n t
j, SO .0 Ref FERS4 e Be
Regd JUNE7

9. A afuice gate of maAs 6 tonnes, {4 Asubjected to a normal
presswne of 2.5 MN. It 44 nadlsed by means of a ventical
Acnew whish engages with a screwed bush fired to the top of
the gate. The Acnew i4 noiated by a 37 k) motor nunning at o
max.imum Apeed of 600 nev/min, a bevel pinion on the moton
Ahadt geaning with a bevel wheel of &0 teeth kheyed to the
ventical scrnew., The Acrew 44 125 mm mean diameten and 25 mm
pitoh. The w fon the scrnew in the nut 4 0.08 and between
the gate and Lts guides 44 0,10, 14§ friction Losscs,
additional to those mentioned above amount to 15% of the
total powen available, detenmine the maximum number of tecth
don the bevel pindion. .
Ans: 14 tooth Red Hannah p195 Ril

Ref Apeccimen
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10. A gean box is to be arnanged {on §ounr speeds in
approximate geometnical progrnession, one of which is to be a
dincet drnive. The drniving shaft transmits 30 kR at 2400
nev/min, and the apeed of the driven shaft in Lowest gear L4
to be approximately 400 and the Layshagt L4 1580 mm and all
teeth ane 6 module. Find:

1) the necessary number of teeth in each pair of geans

2) the torque on the driven shafi

1) the torque on the gear-box frame in Lowens gearn

neglecting {rniction

Ans: Ta + Ty = 24 Red Hannah 254
Ta + Tk = 36 Red FERE4
Te = 48 To = 12
Te = 41 Tr = 19
T = 27 Te = 33
Anbs: 716.22 Nm
Ans: 596.85 Nm_in the direction of driving tornque o dx

N oF 3¢
T cHfs  Alen 2 FE 2D

11. A beam 20 metens Long i4 simply Aupported at ecach end.
I+ has a mass of 5000 hg. It also canries a Load of 20 RN at
3 metens §nom the othen end.
1] shetch and dimension the Ahecaning fonrce and bending
moment diagrams.
2! caleulate the position and magnitude of maximum bending

momend
Ana: 10.2039 m grom end on 30 hN side
Ans: 24%.67 kNm magnitude Re§ FERII

Red MAYEQ

12. The pressure on the piston of arn eagdne i4 1800 hPa when
the cnanh has turned through an angle of 30 degrees past top
doad centrne. The piston diametern {4 220 mm and the ratio of
connecting nod Length to crank A 4.5. Determine cither
graphicatly on by caleulation:

1) the thrust in the connecting nod

?2) the §onece nequinred to overncome the §riction of the gudide
Ans: 65.583 RN Red Apecimen
Ans: 158.86 N

13. A curved stationany vane has an infei angle of 30
degrees and an outlet angle of 20 degrees, both angles being
measurned §rom the noamal to the vane. I§ the vane can
withstand a fonce ¢f§ 2 kRN, detewmine the maximum diametenr of
@ weter fet atlowed tangentially on fo the infet of the vane
when the supply of watern {4 §rom a nesernvodin 20 metens above
the vane, Neglect §rniction and other Losises in the pipe
joining the nozzle to the nresenvoin and at the nozzle. Tahke
density of waten as 1000 kg/m?

Ans: 60 mm Red Apecdimen

14. The distance between the arxlfes of a tanher milh truch 4
.56 m and its centen of gravity is 2.45 m above the ground
undern fully Loaded conditiont. Calculate the speced at which
the tanher wilf oventunn when travelling around a bend of

0 m radiws., Assume that the noad 44 smooth and §Lat,

Ans: 57.53 hm/hr Red Reeds pill
Red MAYE9
Red FEB91
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15. Thnree massed A, B, and C of 1.5 kg, 2.0 hg, and 2.5 hg
are arranged at iLeustrnated. The coefflcient of {riction
between B and the table surfdace i4s 0.2 and there is
negligible fniction in the pulleys. Stanting fnom nest, §ind
the velocity of B aften it has travelled 1 metenrn.

ie - i
B
N T
wew
) Cc

Ans 1.4 m/4 Rod TANKE

Red IJUNEY

Red TJULEQD

16. A Lhip i4 pitehing 10 degrees above and 10 degnees below
the horizontal. Assuming the motion to be simple hanmondic,
having a period of 12 scconds, find the maximun angular
velocity and angular acceleration of the Ahip duning pitehing

Ans: 0.0914 rnad/s Re§ Hannah p79
Ans: 0.04785 nad/a2 Red JANER
Red JUNE9

17. 1) State what is meant by the parallel axis theorem.

2) The sccond moment of area of a nectangle about on axis
thrnough ita centrnoid and parallel 1o the base is given
buy: BD3

12
Calceuwlate the polan sccond moment of a Ayuwane rsection
0f Aide "a"
AnA: A4 Ref : Hannah p§
é Red DECE?

18. A ball of 2 hg mass travelling at a velocity cf 22 m/a
oventahes another ball of mass 4.0 hg travelling in the
same gflrection as the first ball but with a velpeity of

10 m/a. In elastic conditions preveil and the coefficient
of nestitution L4 0.80, caleulate the veloecity of the twe
baPlPa aften collision,

Ana: a) 17. 2 m/4 Red Hannah p§
b)| 7.6 m/4 Red4 DECE7
Red VECE9

19. A ftonsiongl pendulum conslsts of a wirne 0.5 m Long, 10 mm
diameten, (IN® at its uppen end and attached at its Powen
end to a heavy disll having a moment of inentia o4 0.06 kg
m2. The modulus of nigidity of the wire iA 44 GN/m2, Eind
the grequency of tornsional oscillation of the disf. 14 the
maximum displacement to one slde of the nest position i4 5
degneed find the maximum angulan veloclity and acceleration of
the disg.
Ans: al 6.039 Hz Red Hannah p7% w17

_b] 3.31 nad/s

e 125.61 nad/s?

This document, and more, is available for download at Martin's Marine Engineering Page - www.dieselduck.net




Transport Canada Marine Engineering Exam First Class Applied Mechanics Questions

20. A venturi meten L4 placed in a honizontal scction of a
pipeline, 1210 mm diameter. The waten preiswre meaiurncd
wpstneam of the meten i4 700 hPa and at the thnroat of the
meten, 650 hPa. The throat diameter L4 60 mm and the
eoefficient of discharnge i4 0.98. caleutlate the nate of
the fRlow through the pipe (m3/s).
Ans: 0.0286 m3/4 Ref FEREM

Red JUNE9

21. The impeflen o0f a centrnifugal pump hasd an sutride
diameten of 1006 mm, and inslde diameten of 500 mm,
and a vane entrance width of 170 mm. The radial
velocity of the waten through the impeflern {4 2.0
m/4& when the pump rotates at 300 rev/min
Calfeulaote:

1) The width of the .impelfer vane at exit,

7) The argfe cof the impellen vane at entrnance 4o

that waten entens withowt shoch.

Ans: 1) 85 mm Ref DECE3
1) 14.29° Red DECES

Red DECK7

Red JULSEO

22, A canning machine has a parnticular component of mairs
2.5 hg moving with SHM of amplitude 400 mm and 130
oreillaotions pen minute. Cafleulate:
1) The maximun accelerating force upor the component,
2) The accelerating force when the component ir displacoed
300 mm from mid poaition,

Ans: 1)7185.2 N Red§ FERE4
2)138.9 N Red MAYEQ

Red FER91

Ref§ APR91?

23. A tanhk with sides 2 m Long contains 1 m of Aca waten of
[ denalty 1,024], with 0.6 m of oil [density 0.8] above.
Caleulote the fonce on one Aside of the tank and the position
of the centre of presiurnc.
Ans: a) #2.315 kN Red: Reeds pg 338

b) 1.086 m below oif surface.

74 A wonm and woxrm wheef have the following particulans:

Worm: Worm wheel.:
double threaded wonm 70 mm Dia. §0 teeth

10 mm piteh 8§80 mm bearings
tw = 0.08 w = 0.015
cofPan = 100 mm mean Dia, output = 15 hw
w = 0,06 mev/min = 20

wonm Aquare threaded Detenmine the .input tornque on the
worm apindle and the overall efficiency.

Ans: al 496.8 Nm Red Hannah p192
b] 36% Red§ APRES
Red DECKG
Red MAYVEQ
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25. A {igune shater has fust gone inte a pircuette on one
rhate with both axms and other Leg and joot cextended., In Lhia
position, hen angulan velocity and moment of inertia are:
W = 2 pi nad/aA]l [I = 4.5 hg/m?]

Negfeet frniction, caleulete hen angular when she pulls into
the fast 4pin position. The moment of inentia duning fast
apin (4 1,2 hg m2
Ans: 23.56 rads/s Re§ DECE3

Red MAR917

26. A aginden of unifonm cnoss section &4 § m Long and
wpports a A oem distributed Load of 400 hAN. The girnder is
Asupponted by threo cofumns at the centre and both ends Auch
that atl suppont points arne at the same Level.

1) ecoloulate the reactionsd n the columns

?2) aketeh the bending moment diagrams.
note: the deflections [S;] at midapan due to a unifoamly
distnibuted Load W and deflection [S2] due to fonce P in
owton cofumnis ano:

Ly o= SmL3 b3 = PL3®
IE4FT 48ET
Ana: Ry = Rz = 7% hN Red Reeds
Ry = 250 kN Red DECSES

727. A Ateel ban 20 mm diametexr and 400 mm Long i4 placed
inside a bress tube, Cutiide diameten 40 mm and inside
diameten 32 mm. The tube i4 0.125 mm Lorgen than the ban.
Thit compound ban placed between nigid plates arranged Ao
thaot the axial compressive force of 50 kKN can be appliecd to
the assembluy. Caleulate the A:ness set wup in the tube and
ban., E4 = 200 GPa, Es = 90 GPa

Ans: o0, = 40,96 MPa Ref FEBRS4

op = 46.556 MPa Red TANES

25 . A machine {4 driven through a reduction neanr of retico 9:1
by an electnic moton. The armaturne, pinion and shaft which
hat a mass mdment of inerntia of 0.5 kg m2. The mests moment of
inentia of the machine components 4 40 hg m?2. The tornque

@&5
developed by the moteon when Atanting §rom nesrt is 30 Nm,ﬂihcqu-&ﬂﬁ#gb
(

neduction gean efficiency is 95%. Calevlate:

\
1) the bache power developed by the motor to dnive the ”Q Nﬂ(

mochine at a conitant Apced of 160 rev/min. £y A

2) the time nequired §on the Apecd of the nachine to © o,,s

neach 640 meu/min frem nest,

Ans: al 1.764 k) (LTl Red Hannah p2§ NS
bl 3.15 4  —ag Red DECE? oé &
Pef MAYSO WP
Red DECIO e
Red FER91 \"*'Z\o

20, A ventuni meten having an infet dianmeten of 100 mm and a
throot dicameten of 30 mm i4 fitted 2o a pipe Line conveying
Piguid of density £50 hg/m3. A merncuny "U" tube i4 fitted
botween inlet and threat, and the surfaces of Aecparation have
o diffenence of Levels of 200 mm. Assuming a dischange

coefliciont of 0.96, caloulate the mass of $fow of *he
Piguid

[ : L H mna 3
not ql'ﬁis dé”'%erﬁ%#;_ijrn‘dr%,yis aﬂ%lab’l’t’avfo’r"gé\f'vﬁé!ad alﬁﬁlar?inas Ngrin’e" En'gl‘r’1eerin% ‘?—’!g'g- www.dieselduck.net
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In. 1) Sheteh the controlling fornce for a Pontenr Lype
goveanon wsing centrnipetal {orce §on the ondinate and
nadius fon the abscirsa.

?7) Sketeh the contrnolfling fornce forn a Hantwell tupe
aqovernon wAing a Aimilar ccondinate Asystom,

n) 10Pustnate stable, unstable, and irochronows
conditions.

) A Ponten type govennorn has 300 mm awms and the
notating balls cach have a maas of 1.8 hg., At the mean
Apeced of 120 nev/min, the arma are at a angle of 30
deg to the ventical axis, Calowlate the central doad
Load of the govennon.

AnA: 5.728 hg Ref Hanna pl155
Red DECE3
3. A joint is hefd togethenr by a cotten having a taper of

1010 ecqually divided between ithe two edgesr. The cottern has a
coofficiont of frietion, w, of 0.1% and ias daiven into the
foint by o fonce of 500 N. Caleulate the fonce:
1) fasrtening the joint togethenr.
?2) nwequined to efect the cotten.
AnA: a)1077.7 N Reg§ Reeds pg 159 #H6
b) 277.6 N Red Deck?

37 1) Dexdive an expression for the maximum shean Atresr "T"
o a closed-coiled helical sprninrng, whene the mean
diameten (A "D", the wirne diameten is "D" and the
axial Load "W".

?2) A close—coiled helical &spring has an axle Poad of 90 N
and the mean diameten LA § times the diametern of the
wine ACPowing a maxdimum shear AtrneAs of 105 MPa, 4ind
the diameten of the wire,

Ant: 1] T = Sswp Red JUNSO
pi o3 Red Reeds 310
2) ®.1% mm

23, An englne ia deslgned to develop 10 hRW of powen at o mean
spond of 1000 nev/min., Find the moment of inertia in hg m?,
of o switable flywheel, assuming a Apeed varndiation of 1.5% of
the mean speced and an energy {Luctuatior equaf to 0.9 of the
wonhk done pen nevolution,

AnAs: 1 664 hg m2 Red: Reeds pg 104

24, Waten 4 pumped from o §ire engine to the nozzle of a
hose being wased 2o fight a fire, the nozzle i4 30 m above the
pump outfet, The nezzle ocutletr diameten iA 25 mm and the
veloclty of the watern pumped throwugh it L4 28 m/4s. Detenmine
the quantity of water {Powing through the nozzle pen seccond
and the power of the pump 44 Losses are neglectod. Tahe
dentity of water as 1000 hg/m?d.
Ans: a| 13,7445 hg/s Red Apeecimen

b| 4045 w
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I8 A Roeciprocating engine having a Atroke of 600 mm openates
at 400 wev/min. caleulate the velociiy and acceleration of
the piston when the crank has tunnced 30 deg. past top dead
conten. neglect the cf{fect of conneeting ned angulanity.
And: a) 6.28 m/4 Ped DECE3

b) 455.86 m/a2 Red DECES

36. A Apning of Atifgness 200 N/m and 0.75 hyg mass is Lot in
motlon when a mass of 5 hg is attached to the §ree end.
carleuloto the orscillations:

1] when the Apxing mass is execluded.

?7) when the Apxing maas is included.
note: 1/3 of Apring mass has effect on the hook.

AnA: 1) 1.006 Hz. RPef§ Hannah p6s
2) 0.982 Hz, Peg§ APREA4
Red TANEE

170 A uniform Ladden nedt on a nough horizontal dech Leaning
against a mowgh ventical bulhhead. When the Ladder mrhkes an
angle of 60 deg. to the dech, 4t i4 just on the point of
Alipping. If the coeflicient of frniction between the foot of
the Cadden and the dech i4 0.27 caleculate the coefficient of
friction between the top of the Ladder and the bulkhead.
Ans: 0.24 Red PReeds pS58g

. A tunnbucklo has right hand single stant square threads
of § mm pitch, 2% mm piteh diameter, and the coefl{icient o¢f
fniction between Acncw and nut is 0.15. The deviee i4s ured to
tighten a asteel istay having a eross sectional arca of 50 mm?2,
e Pength of 46 m and a modulus of eclasticity, E=140 GPa. 1§
the stay A prefoaded io 1.8 kN, Caleculatc:
T enenay to tighten” the stay one mone nevolution of the
tunn buchle.,
?7) eneoxgy Port of faiction while tightening the stay.
Ans: 1) 161.1 3 Red Hannah pi190
2) 1071.14 31 Red DECE3
Re4 FERE4
Red MARES
Red DFECES
Red APR9?

9. 1) Show that the clastic strain enexrgy of a hollrw shaft
Aubjeet to tonsional Atress L4 given by:
o= [x2] [DE 4+ d2] x volume of shaft
[4g] P ]
Where: wu Efastic stnain energy
n Outride diameten
d = Uinside diameten
c Modwlus o4 nigidity
)Y A solid shagt 150 mp diameten is to be replaced by a
hollow shaft of Aimilar matenial of the same 2ength
and have the same mass., The strain encngy ftahken by the
hoflow shaft P4 20% greatenr tonque than can be takoen
by the solid shaft with the same stxess. Find the
outslde and the inside diameten of the hoflow shagt.
ANA: Red Reeds 1#13-13
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40. A tank 10 m Pong, 4 m wide, and 6§ m high i4 §illed with
olf (nd 0.9) and the oif niseds to a helght of § m up a
verntical pipe above the top of the tank, Caleufate the Lood
on one end plate and on the bottom of the tanh.

Ana: a| 1695.17 kRN Red Reeds p331

Ans: b! 3884 76 RN

47 A bolt and nut falffs into a deep tanh and the Aound of
the splash when i+ Astnihes the Liquld 44 heand aften 2.2
Aeoonds, Eatimate the uflage of the tank if the velooity of
the sound 4 335 m/A a the ambient temperatune af the ain,
Apas: 22.32 m Ref Apecimen

4?7 The bPades of a three blade propefllen hast marises o0f
.20, 10.2% and 10,20 hg . Thein centers of gravity are

200 mm. 299 mm and 301 mm nespectively fnrom the centen of
notation, the angles are all 120 degrecsr, Caloulate the owt
ol bafance fonce developed at 00 nev/min.

Ans: 62 N Pef FERS4

4?2, A cylindrical pressure vessel cs the Longltudinal seam
welded in the fonm of a helix. The helical scam i4 inclined
at an angle of 5¢ degrees to the clnecumfenential recam, the
inside diameten of the vedsel L4 1.8 m, the shell thichness
20 mm, and the wonking pressure L4 3500 hPa. Caleufate:

1) the tenaile Atness pnonmal to the cincumfenontial rcam.

9) the tenaife Astwesrr nonmal 2o the obfigue Acanm.
Ana: al 52.5 MN/m2 Ped Apecimen

b1BE.5% MN/m2

41 A Aatollite is nlacod in a cincularn onbit 650 hm above
the ecarth's sunface nt a Latitude of 45 degreces, At asca
Povel
g9 = 9. 10665 m/A2, and the eanth'A mean radius iAs £3%0 hm.
1) caleulate the speed to maintain the onbit,
2 find the peniod o4 one nevefution.

Ans: 1) 27127 hm/hn Re4 DPECE3
21 1.628 hn Refd DECES

Red4 FERIO

Paf MAPRQ1

45 A containen of mass 2 tonnes 4 being Lowenad by o winch
ot the nate of 0.6 m/4. The cable supporting the Load har 2
arorts soctional arxea cf 1200 mm2 and a modufus of elasticity
of 200 GPa. When 15 m of cable has been wunwound from the
whioh duum, the brake 4 Auddenly applicd.

1Y Lind the maximem Atners in the cabfe due fo sudden

brnakina.
7)1 lind the maximwm ecrxtension of the cablfe.
Ana: a| £9.44 MN/m2 Po4 DECS3
bl 6.71 mm Pef DECES
Ped TUNEQ
Ped TUHLEQ
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16 . A fCuwhoel hast a mass of 100 Rg, nadius of guration 0.8&m
diameten of 0.8 m, It increasesr Apeed from 50 neu/min *o 2000
wevfmin in 10 secconds, Find the accelenating torgue.,

Ana: 1306.9 Nm Ref JANEE

47 . A sphenical gas stonage tank LA 25 m diameten and
constancted of 18 mm plate, the welded scams of which may be
coniidened as being 90% of the plate strength., The yield
Atnenath of the matesrlal i4 245 MPa and a facton of safecty of
2.5 ia deemed adequate, Caleulate the maximum pesmissible
proessune the Apherne mey Aafely withastand,
Ans: 254 hPa Red DECE7

Red MAYEQ

RPod FEROD

Red FEROT

4 A bofloon L4 niding with a velocity of 5 m/4 when a Aand
bra used fon ballost, is refeaded. At the instant when the
tand bag (A neleased, the ballfoon LA 427 m above *he canth
Caleulate the time nequirned for the sand bag to neach the
grownd,

Ans: 9.7§ socconds Ref DECE7

49 . A cone clutceh has a mean Aurface diameter of 300 mn o
farce width 24 65 mm, and the inclined angle between the
frictlon faces & 30 deg. The cluteh Lining as a coefficient
of (niction, u=0.3, and the noamal pressurce actine wpon the
Aunface L4 70 pa, Caleulate:
1) the maximum power that can be trnanimittod when notatinrg
ot 1230 mov/min.

noter assume unifonm wear theony.
Ana: 22.6 hi Red Hannah p20?

Red DECE7

Re4 DECEQ

Red MAR9T

>

50. The diagram showiA a beft dnive §itted with a gravity
idPen. The driver rototes anti-clochwise at 260 aev/min end
the cocfficient of friection botween the beft and pufleoy is
0.2, Doatenmine the Initial belft tension and the powen
teanimitted, Neglect any Lag in thoe belt.

Ans: a) 175.7 N Red Hannah 22
b) 1987 W Red TANSE
RPefd TUNEO b e A
Red FERIOD $

- Hoszontad
. (L
L \‘|

HON Vo——d(ﬂmm——q
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El A nmads of 10 hg (4 Roying on a Amooth ({rictionfess)
nface of o wheel inelined at 30 degnecas. It L4 attached by

o wive 7 m in Pength panallel to the plane tec centre of the
wheot . The wheet novolves at 10 nev/mir.. Find the tenAdion
in the wina.
AnAc: LS HTN Ref MAYEQ

Refd TULE?

Red FER91?

5. A police can cqguipped with a noadarn Apeed detecting device
obienver a motonist trnavelling at a Apeed of 129 km/hn. The
police can stants puniwing the motonist 30 scconds afteon the
initial obscnvation and accelerates to 160 hm/hr during a 20
Acoond time intenval, Assume both vehicles maintain thoeis
tpoods on o Atnaight unimpeded noad.

1) Aketeh a displacement/time gnraph of the cvents

2) cnlfeonlate the time and the distance transvensed from the

moment of the oniginal obscnvation urtif the chase ends.
noto: gnaph papen LA nequired fon this sofution.
Ans: 160 A Ref FEREM
Ans: 5333.3 m

5. A cantifeven beam {4 Loaded as Ahown in the diagnam
belfow. Neglecting the weight of the beam, Ahetoh the sheanrn
fonae and bendineg moment dicgrams.

-
% SUT!

% 38 W/ € m |
— L= e
= Pef TULSO

= Red MAEQ1

54 A neotongulon ban of mifonm section 200 mn x 30 mm iA
wrod o a Atmuectunal memben and L4 Aubjfected to a tonsile
Pond of 500 AN at 5 mm £o one Adde of the 200 mm ax.is.
Caloulote:
1Y the moximem and minimum Atnesds induced in the owten
flbens of the memben
2) rheteh the Astness distnibution acrossr the section
Ans: 05 8 MN/m2 (tonsile)
20%8.3 MN/m2
Ant: T0.8 MN/m2
41 _£7 MN/m?

55 1l State what 8 meant by the parallelf axis theoswem ?)
The seccond moment of arca of o nectangle about an axis

thuowah its contae and parnallel to the base i4 given by:
fp?2 Caloulate the polan Acecond moment of a Agtonrne Aeection
12 o4 Alde “8".
AA: Ip = S4 Re4 DECE7
12 Ped TANEE
Pod TUNLO
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56, A Adimple pendulum conAists of a sphenical masd of 10 kg
attached to the end of @ Length 04 piance wires, The wpper
end 04 the winre attached to a jewelled boaring arrangement on
the ceiling 1o neduce §rniction.

1) Find the Lengih 0§ wize

2) the angularn accelenation 1,59 grom the ventical

poisdition

And: 24.85 m Refs MARIT
Ansd: 0.01033 nad/a2

57. A pontoon 18§ m Long and 3 m wide §Loats level in calm
waten and canniesr two points Loads of 108 RN , 4 m frnom each
end.
1} Draw shearing fornce and bending mament diagrnams fon the
pontoon, showing all impontant valucsh
2) Given the density of the waten Lo be 1000 hg/m3,
determine the i{neneose in draught of the pontoon due to
the two applied Loada.

Ans: 0.4077 m

58. An undersce nesearnch vehicle has o sphendical hull of 1 m
nadius and 40 mm thichness. The hull {4s conastructed of high
stnength alloy Ateel having a yield point of 700 MPa.
Neglecting the adverse effect of entrance ponts cut inte the
hutl determine the depth the vessel may be Aubmerged to 4et
wp a Atrness equal to that of the yield point.

Ans: 5540 m

59, A nectangular tanh of dimensions ! 2 m by 1.4 m by 1 m
deep contains fresh water to a depth of 0.6 m. A bloch of
wood of mais 156 hg L4 then placed do0 that (t fLoais §reely
wpon the aurdace of the waten. Caleuwlate the Load (RN) on
the bottom of the tank:

1) begpone the bLoch 44 placed on the waten

2) after tha bLoch ia placed on the waten
Ans: 16.4§8 hN

Ans: 18 RN

This document, and more, is available for download at Martin's Marine Engineering Page - www.dieselduck.net
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60. A homogenecous disc of uniform ihichness has a mass 04§
§ hg and diameten of 400 mm. The dise L5 suspended by o wirne
4 mm diameten and T m Long in such a way that it hangs
pendectly honizontal with the wine aitached fo its
geometnicald centre. The system now Aet 4in tornsional
oscillations and i4 displaced at the rate 0§ 20 complete
oscillations dwring 62 seconds. Calcufate the Modulus o4
RLigidity [G] o4 the wire.
Note: T = 2 1oL

G

61. In a Porten govennor the uppen and Lowern omams ane each
200 mm Long, and are each 4inclined at 309 to the vernticael
wher the sfecve is in Lts Lowest position. The points of
Auspension ane each 36 mm §rom the axis 0§ the spindle. The
mass 04 each notating ball 4is 3 hg, and that of the ceniral
Load on the sleeve 20 hg. I[4 the movement of the slecve 44
36 mm, §ind the range o4 speed of ithe governon.

Ans: 170.6 - 185.4

62. On a pachaging machine mechanism a crosshead moves in a
Atreight guide with a S.H.M. at distances of 125 mm and 200
mm {rnom its mean position. The crosshead has velocdties of 6
and 3 m/+4 nespectively. Detewmine:

the amplitude

the maximum velocity

the perndodic time

[{ the crosshead has a mass 0f .2 hg what {4 the
maximum inentia §orce?

Ans: .2193 m

Ans: 7.31 m/is

Anas: 1585 &

Ans: 45.7N

-

B G ra
— e

63. A hollow shaft L4 coupled 2o a 40lid Shaft. The ends
ane secured against mevement and a torque 04 6 hNm 44 applied
at the jfunction o4 the Ashafis,
Calculate:

1) the torque trnandmitted by ecach snafdi

2) the anjular movement of the coupling
note: the Modulus of Rimidity for both shafits L4 &3 GN/m2
Ans: 3.58 RNm
Ans: 2.42 hNm
Anb: 1,38

64. A veheicle is unifonmly accelernated from nest wup Lo
max.imum 4peed, fahking one minete and travelling a distance of
0.5 him, 1t then runs at maximum speed for 2 minutes and
$inally unifonmly netarded §or 30 scconds to bring it Lo
nesi,

1l Find the maximum Apced.

2| Shetch a veloedity time guaph

3| Find the total distance travelled
Ans: 60 km/h
Ans: 2.75 hm

This document, and more, is available for download at Martin's Marine Engineering Page - www.dieselduck.net
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a clidsy 30 m hign. Thne inditial veloadlty of he Adone o8 19
m/4 n @ horvizonial direction, Caifculaia

1) the time required fon the Atone o stache the ground
?2) the hordizontal distance covered by the stone durding this

time.,
Ans: 4.0385 4
Ans: 80.77 m

66. A projectile {4 fined from a connon with an initial
valoeity of 900 m/4 at an angle 04 elevation o4 30° Lo the
honizontal . Find:
1) the maximum height
2) the Ltime of $Light
) the horizontal nange
: 10321.1m
And: 91.74 &
And: 71.502 hm

;.

67. A truch o4 mass 5000 hg moving at 10.5 hm/h collides
with another Tueh of masa 9500 hg moving in the opposite
dinection at 18§ hm/n. At impact they Loch and move on
togethen., Caleoulate:

1) the common speed and dirnection agiern impact

2) the Losa of hinetdic enengy atl impact
Ans: §.069 hm/h in dinection of Larger mass
Ans: 104.854 h7

6. The elevator mechanism Ahown consdists of§ a rotating dawm
of mass 2000 hg and rnadiud of gyration 180 mm. A moion
armature 04 mads 300 hRg and radiwd of gyration 120 mm. A cage
04 mass 1§00 hg and a bdalancing mass of 1020 hg., The ratio
04 trunion |pindion) to gean 4iA 1:12 and the motor must swpply
a tanque o4 200 Nm Lo overcome bearing daiction. The
elevaton 44 Lowened at a consitant rata cof 2 m/4 but de-
accelerates when it approaches the bottom fLoorn at a consiant
0.1 g m/42, Caleulate:

1) the distance #trnavelled duning the deacceleration pendiod

2) the brahing tonque required 4§ the brarke 44 attached to

the moiton shadt

ol
DU P
seaawc:‘
™ |
”~
Ans: 2.0387 m AN

Ans: 307 Nm

G

69. In the Aystem Llustrated the spning od ALifddness 5§00 Nm
L4 Anitially compressed 40 mm while all of the components are
held in poaition by a Loshing device attached to bLoch "A".
Load "C" hats a mass of 15 hg. The pulley "B" of diameten 200
mm has a massd moment cf inerntia of 0.4 hgm2, Bloch "A" hat a
mass 04 20 hg and the co-ecfficient of friction bdetween the
plance and bloch "A" L4 0.3. The Aystem L4 now set in moition
by nreloasing the Loching mechanism., Caleculaote the velocity
of "C" after it daops thnough a distance of 100 mm.

Ands: 0.4627 m/4
a/v\/\;&f +)
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70.Usding the data onovided, calewlate the draking torque for
the {nternal brahe Ahown:

O, =0
S, 130"
ém‘. qﬁo 1= 91)‘}00
em: ez 'F s:zqo.
brake diameden = 300 mm

bshoe dace width = 50 mm

right Ashoe presdsune Py = 1520 hPa

Ledt Ahoe pressune Pm = 450 hPa N

Ans 1.0986 hNm T = uwr( 220 _2220) (p ) leq)
‘ -

71. A dtcel ban of 2580 mm2 crnossd-dection area L4 placed
ansdide a brass tube of 3225 mmi crosb-sectional anea., fointly
support a compressive Load of 420 RN. Calculfate the strnecsses
adten compression, tahing the Modulus of Elasiicity as:
E(oteer) = 207 GN/m2

E(brass) = 92 GN/m? <

Ans: 46.51 MN/m2

Ans: 104.65 MN/m2

72. A Ateel bar 30 mm diameter and 400 mm fong s placed
insaide a brass tube of ouwutasdide diametern 40 mm and inside
diameten 32 mm. The tube 44 0.125 mm Longen than the banr.
This compound bar {4 placed between nigid plates arnranged 30
that an axial comprnessive fonce of 50 AN can te appliad fo
the assembly. Caleulate the stresscsd st wp in the tibe and
the banr,

note: ES(4*eel)
note: ES(brass)
Ans: 46.544 MPa

Ans: 40.947 Mpa

200 GPa Red FebB4
90 GPa

73. A ateel eyldinder Linen 70 mm insdide diameten and 90 mm
outside diameten 4& Lo be hydrnostatically tested to a
presswrne of 3000 RPa. Two endplates arne arranged Lo coven
the open ends of the cylindern and are held in place by §ourn-
12 mm diameten *hrough-bolts. The effective Length of the
boltsa = (1.10) the cylinden Length. I§ ihe nuts are
tightened until the bolts anre strnessed Lo 30 MPa, caleulate
the astresses in the bolts and in the cylinden, Assume the
end plates nemain perfefctly nigdid.

note: ES(ateel) = 200 GPa.

Ant: 33.6 MPa (tensile)

Ans: 1.45 MPa (compressive)

74. A shoat hollow cylindnical column ir 250 mm outaide and
25 mm thich and supports an axial compressive Load of 400 hN,
the 2ine o§ action o4 which L4 20 mm §rom the centre of the
column.

1) Find the maximum and minimum siresdes in the column

?) Find the maximun ecccentricity of Loading 40 that the

strneds on one side 44 zeno

Ans: 31.463 MN/m?2
Ans: 13.797 MN/m2
A rrihis d§cimenig angimore, is available for download at Martin's Marine Engineering Page - www.dieselduck.net
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70.Using the data provided, calzulate the brahing tonque §oxn
the inteanal brnahe Ashouwn:

brohe diameiler 300 mm
shoe dace widih 50 mm
night shoe presasure Pr = 1520 RPz

2§t Ahoe pressune Ppy 450 hPx -
= veosS, - O ) o0
Ans 1.0986 hNm 7 wwr( ) (Pa ALES

71. A sicel ban o4 2550 mm2 cross-secxtion area 44 placed
insdide a brass tube o4 3225 mm2 crosd-sectional area, fodntly
support a compressdive Load of 420 hN. Caloulate the stnesses
aften compression, tahing the MoSulus of Elasticity as:
E(atwer) = 207 GN/m2
E(btnass) = 92 GN/m2
Ans: 46.51 MN/m2
Ans: 104.65 MN/m?

72. A ateel ban 30 mm diameter and 400 mm Long <4 placed
inside a brass tube of owtaside diameten 40 mm and inside
diametzn 32 mm. The zube is 0.125 mm Longen than the baxr.
This compound bar is placed bdetween nigid plates arranged 40
that an axial compresdive donce o4 50 hN can be applled 2o
the assembly. Calcufate the Astresses set up in the tube and
the ban.

note: ES(4teel) = 200 GPa Rei Febbd

note: ES(brass)l = 90 GPa

Ans: 446.544 MPa

Ans: 40.947 Mpa

73. A steel cylinden Liner 70 mm insdide diametern and 90 mm
owtaside diameten 44 to be hydrnostatically tested 2o a
pressune o4 3000 hPa. Two endplates are arranged Lo cover
the open ends of the eylinder and are held in place by fourn-
12 mm diametern throwgh-bolts. The effective Length o4 the
bolrs = (1.10) the cylinder Length., I4 the nuts are
tightened until *he boltd anre stressed to 30 MPz, caleulate
the Atrcisesr in the bolts and in the cylindern. Assume the
end plates nemain perfedetly nigid.

note: ES(ateel) = 200 GPa.

Ans: 33.6 MPa (tensife)

Ans: 1.45 MPa (compressdive]

74. A shoat hollow cylindrical column {4 250 mm outiside and
25 mm thich and suwpports an axial compresisive Load of 400 RN,
the 2ine o4 action of which 44 20 mm §rom the centrne of the
column.

1) Find the marximum and minimum Atresses in the column

2) Find the maximun eccentricity of Loading 4o that the

Asbness on one Adde 44 zeneo

Ans: 31.463 MN/m2

: 13,797 MN/m2 .
%n%’:?c .gy?nf— '?nf‘ iy lable for download at Martin's Marine Engineering Page - www.dieselduck.net




Transport Canada Marine Engineering Exam First Class Applied Mechanics Questions

75. A shont hollow cylindanical c¥2umn of outside diametern
300 mm and wall thichness 25 mm swupports an arxial compresisive
Load of 500 kN acting at a distance of 25 mm froem the
gaometric centre of the end of the column.
Caleulate:

1) the maximum and minimum stresses in the column

2) the maximum eccentrdcity of Loading sc that the stress

i one Adde of the column L4 zeno.

Ans: 31.25 MPa
And: 14.05 MPa
Ans: 63.58 mm

76. A solid cylindrical ateel stay 44 expanded at onz end to
a diameten of 150 mm to accomodate a cotten of nectangulan
crods-section. The widith of this cotien 44 to be 4ix times
Lts thochness. The tenasdile strength of the astay matenial $60
MPa the Anecar strength of the coiten material 340 Mpa, and
the facton fon dowble sheanrn may be tahen as 1.&. Calculat:

1) the thichness 0§ the cotten
2) the depth of the cotter
3) the diameier of the stay i4 the facton of sadety i4s the
same throughout
Ans: 38.58 mm
Ans: 234 mm
Ans: 124.33 mm
77 A cantileven beam of unifornm Aseetion 44 3 m Long and

made of §oun stecl platet welded together, 200 mm deep and
120 mm wide. The Adde plates anc 15 mm thich, top and boftiom
plates are 25 mm thick. Sitress showld not exceed 45 MPa
[MN/m2 . Caleulate the maximum conzentrated mass that can be
Aupponted at the {nece zand. RetATIVE DCNSR:! = 1.8b
Ana: 712 kg

7§. Caleculate the torque that may be applied o a 4A02id
cylindrical shaft, 40 mm diameten. The maximun axflowable
wonhing Atrness L4 90 MPa.

At a Latenr perniod 4t was decided to neplace the 4o0lid shafit
with a hollow one constructed of high Atrength steel having a
maximunm allowable wonhing siness of 180 MPa 4o the torque may
be increased §0%. Caleulate the insdide diametern of the
hollow shafit

nete: T = T Go
J n L

Ans: 11371 Nm

And: 22.5 mm

79. A composile shadt 4 constructed 0f a steel tube
surnnounded by o bronze Liner that has been shaunh in place Ao
that Lthe stradin on the two maternials will be didentical. The
shadt 44 3 m Long and the outside diametern of the bronze
Linen 44 300 mm. [§ the shaft L4 designed 40 that the
maxAimun Ahear strness Lin ecach matenial L4 Limited to 11 MPa
when a torque of 60 RNm L4 applied, caleoulate:

1) the intenface diameten of the steel and bronze

2) the insaide diameten o4 the 4tecl tuwbe

3) the angle of twist of the arrnangement (radians)
Ans: 65.625 mm
éig&;:do@ﬁag’ @rfél nmpg, is available for download at Martin's Marine Engineering Page - www.dieselduck.net
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0. A clasce codled helical apring i4 to canny a Load o4 90 N
and the mean codl diameten L4 £o be eight times The wire
diametenr, Caleulate the wire diameter and the coil diameten
i the maximum shear Atness L4 Limited to 105 MFa

Ans: 32.6 mm

§!, In a four nam clectric-hydraulic Asteernding gear, the
nelied by-pass valves are 4set to LL when the cil presdiure
L4 7500 RPa., The diameter 0§ the rams 44 300 mm, distance
drom the sentre of the ridden Atach Lo centre-Line o4 each
pein of nams Ls 750 mm and the maximum angle o4 helm L& 35°
§rom the mid-position. The dillar nams ane parallazl round
Acction grom the end o 600 mm faom the rudder stoch centne
and the maximum bdending stress in them may be tahen as
accumming at this ace., Caleulate :
1) the diameten of the nudden atoch 2o L.imit the maxdimum
tonasdlonal Asfness in L& to 70 MPa
2) the diameten of the tiller arnms to Limit the maximum
bending 4tress in them to 100 MPa. !

== ﬂ:r—-/g:ﬂ. |

|
5"

Ans: 442 mm H r—"A(D rl ]

Ans: 275 mm

§2. An engine shaft 360 mm diameter, when tranimitting a
centain powen, i4 twisted one degree over a Length of 4.5
meters. Cateulate the torque of this Aolid cylindrnical shadt
and the shean atress at the outen fibens Lf the modulus o4
Rigidity o4 the shajt matenial is 103.5 GPa [GN/m2]
note: T = T Go

J L L
Ans: 661.9 hNm
And: 72.25 MN/m2

§3. A solid Ateel shadt 240 mm diameten has a bronze Linen
shrunk on it oven {ts entine Length, the ouwtiside diametern 04§
the Linenr beding 290 mm. Caleulate:

1) the natio o4 the strcsses 4in the shaft and Liner

2) the maximum Atretses in the shaft and Liner

3) the angle of twist over ¢ Length of 4 m when the torque

transmitted {4 7100 RNm.

Take the Moduldi of Rigidity §or dtcel and bronze as 90 and 42
GN/m2 aespectively and assume no sLipping between shedt and
Linern. |
Anas: 1.773:1
Ans: 24.11 MN/m2
Ans: 13.59 MN/m2

Ans: 0.5118¢°

§4. Colourned water i4 wsed as the manometric Ligquid in a
Prardtl wbe wsed §orn meaduring the airn veloceity in a wind
tunrel. I4 the differencze in height of Liguid in the

e ?ﬁrl'se'dtdce‘u’n'ien?' gr%%gﬁ,yis%\?ay%% so%é;ggn_lc%ﬁ' {f 3 clr}’? ?ringgr%iné{e%r% %acg(e‘g‘v'(fwwc.’dgesefa}&&.nw :

note: wit derd.
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§5. A stonage tanh contadins odll ar a height o4 10 m above
the discharge opending which has a diametenr o4 57 mm connected
o a nondlzontal pdpe ${fted wiith a valve to controel *the 4Llow.
The L2044 04 head at entrance to the pipe = 0.5 42 I/hg
2

and at the valve = 0.7 v2 1/hz. The Losd 0§ enenrngy due Lo

2
pipe §aiction = 2 J/he of 4Low and the refative denslty o4
oll = 0.8. Caleulate thz mass rate of {Low when the value i4
dully open.
Ans: 15.702 kal/a

§6. A jet 04 watenrn fLowsr honlzontally thaosuwgh a nozzle 55 mm
diameten until it Atnihes a §lat srationary rplate placed at
night angles 2o the jet. The force nequirned o hold the
plate in posltion against that of ithe jet L4 300 N. Asisume
no Loases due to {niction on Asplashing occunr, caleulate the
dinditial velocity of the feit,

Ans: 11.24 m/s

§7. The .impellen 0f a ceantrifugal pump has an owbtsdide
diameter 04 355 mm and notates at '000 red/min. The blades
are curved bachward ati an angle o4 150° to the direction of
rotation and the radial velocity of the Liguid throwgh the
impellen L4 2.4 m/A. The head meaiured across the pump
amounts to 21.7 m and tha Loass duc to 6acct¢an is 2 m.
Crlculate the pump efdficiency. ; :

Ans: 79.36%

88, The vanes of an impeller in a centrifugal pump have an
exit angle 0f 45° nadiafl velocity = 2.004 m/4. Uaing the
dind omumation and diagrams given, calculate the theoreiical
head and the manometnrnic z2fdiclency.

Se

= Vs

QUTLET
Jelaeny

Vi
ENT

A

§9. A atonage tank ccontaining gresh waten has a« 10 m head
above a hoflow 20 mm diameten in the sdide 04 the tank throwgh
which the water escapes. Tahing the cocefficent of velocity
as 0.97 and the coefficeincy 0§ neduction of arza as 0.64
cafculate:

1) the velocity of the water jet as (t 2eaves the hole

2) Zthe mass nate o4 flow of water escaping in tonnes per

This doc@r%t,"and more, is available for download at Martin's Marine Engineering Page - www.dieselduck.net
Ans: 13.587 m/s

Ans: 11.74 m

R 1 OLGET
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which has diameters at entrance and throaz 34 €0 mm and 50
mm respectively. The difdderence it pressure betweon those
fwo pointd {4 measurned by a asubmerzed "lU-twube” containing
mercury and waler. Tahing the 4pecific gravity of merewry as
13.6 and the discharge coedficeint for the meten as 2.9,
caleulate the mass §Low of watern per howr throuwgh the meten
wher. the neconding an the "U-twbe" is 50 mm 04 merncury.

Ans: 22.51 Ma/hounr

91. The {igure shows the vertical ond 04 @ Aymmetnical tanh 5
m Long. The tanh is completely §.illed with watan 04 denaslty
1026 hg/m? Deteamine the hydrostatie Locd on :

1) each Aloping 4ide

2} tne vertical end - -
Ans! 23.5 kN ///
Ansd: 3,14 RN
B866mm /
Ty P

Z0Omm ' S00mm | £00mm
1 i

92. How much power can be transmitted by a U-belt botwoen
two 1.5 m diametenr pulleys nunning at 250 apm. Belt groove
angle s 309 and belt CSA {5 100 mm2 density L4

2.52 x 103 hg/m3- Coefficient o4 frictiaon between bdelt and
pulley = 0.22

93. A mass 0of 2 tonnes {a beding Lowered at 0.6 m/a by @ 1200
mm2 sicel cabla. When 15 m of the cabdle is owt, the mass is
brought to a swudden atop, Fdind the maximum strecss on +he
cable and the maximwn tenasdion..

Red DECE3

94, A police carn equipped with a nadar 4peed detecting device
observes a motorist travelling at a speed of 120 hm/h. The
police carn 4tarts purnswing the motornist 30 secornds ajter the
initial observation and accelernates to 160 kRm/h duving a 20
second time interval, Assume both vehicles mrintain theinr
4peeds on a stralight unimpeded road.
1) Sketch a displacement-time graph of the cvaents
2) Calculate the zime and the distance traverted §rom the
maement of the orniginal observation untill the chaase
endd.
Ans: 106 A Red4 FERi4
Ans: 5333 m

95. Tuwo 5 degree wedges are used 40 adjust the posdtion of
a column wunden a veatical Load of 5 hN. Detewmine the
magnitude of zthe forces [P) required to naise the comwnn L4
the coefficient of {riction for all surfaces is 0.40

ShN

This document, and more, is available for download gt MartimsviammeEngineering Page - www.dieselduck.net
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Transport Canada Marine Engineering Exam First Class Applied Mechanics Questions

95. A hawser thrown §rom a ship to a pien (4 wrapped two
$ull tunns around a capsdian. The ftensdlon 4n the hawsenr 44
7500 N, by exeating a fonce of 150 N en its free end, a
Longshoneman can fust heep the howsen §nom slLipping.
Detenmine the coeddiclent of driction between the hawsen and
the capsan

97. A asolid Ateel cone, 450 mm diameten at the base and

600 mm pernpendicular height, Atands on 4Lt4 bate on a Cevel
ground, Calculate the jfoules of wonkh o £ilt it until it 1a
on the point of toppling oven on to Lts Adide, The deasity o4
Asteel (s 7.86 g/em3 the position of the centae of grasity o4
a cone L4 at one-quanten of its hedight §rom the base

Ans: 2957

95. A pendulum whose Length {4 1.53 m oscillates 24 times
per minuts dn ¢ parnticwlar Lecation. What L4 the
acceleration of gravity there?

99. A masrs of 25 hg A4 Auspended frnom a Apring which has a
Atifddness of 14 RN/m of extensior. I4 vibrates {reely with
an ampllitude 04 12 mm. Find the pendicddiz time, the volocity
and accelaration when displaced & mm from the equilibrlum
posdltion and £ime Aintenval in pasasdng grom this position o
the poslfion of maximum displacement..

Ans: 0.266 2

Ans: 0.212 m/a

Ans: 4.88 m/s2

Ans: 0.356 4

100. A Amall plungen nrecelvesr Aumple hawmoniec motion §aom a
crank driving through o fLong conneecting rod. The cnanhk
Longth can te set Lo give a Long Astroke of 450 mm aon a short
stnohe of 150 mm. The change of 4peed L4 swch that the
product of crank speed and crnanh Length (4 constant. The
plunger has a mass of 25 hg and has to overcome a maximum
nesdistance of 4.5 RN which on the Long strnohe, occurs at one-
third of the Atnohe Leangih {rom the beginning and, on the
shont stnoke, at one-aixth 0§ the Atrnohe Rengih §rom the end.
The Apced on the Long strohe 44 150 nev/min. Compane, §on
the posditionsd of maximum nesdsdtance, the cranh angles and the
drdiving fonrnces in the connecting nod.

Anad: 70032' : 4.933 kN

And: 1371249' : 1.72 kN

101. A tonstional pendulfum consdisdts of a wine 0.5 m Long,

10 mm diameten, fixed at L8 uppen end and atiached at {14
Lowen end to a heavit disc having a moment of inentia o4 0.06
kgm2. The Modulus of Rigidity of the wire i4 44 GN/m2

Find the frequency of the tornAioral oscillation of the dise.
[§ the macvimum displacement to one adde 94§ Lthe nesi poaltion
L5 5¢  find the maximum angulanr velocity and acceleration of
the dlsic.

Ans: 6.04Hz

Anad: 3,31 nad/s

Ans: 125.5 nad/a
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