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3. The Lewis form factor (Y) for a gear tooth depends on:

i. Module
ii. Pressure angle

iii. Number of teeth

iv. Gear thickness

t li,ii&iii [ ]ii,iii&iv [ ]iii,iv&i tliv,i&ii

4. Which of the following gear types is most suitable for high-speed, high-power transmission

with minimal noise?

[ ]Spurgear [ ] Helical gear [ ] Bevel gear [ ] Wormgear

Choose the most approprtarc answer and mark [X].

1. In material selection, which of the following factors is MoST critical for a componenl

subjected to cyclic loading?

[ ] Hardness [ ]Fatigue strength

[ ]Toughness [ ] Thermal conductivity

ln spur gears, the phenomenon of "undercutting" is most likely to occur when:

[ ] the number of teeth is high [ ] The number of teeth is low

[ ] The module is large [ ] The pressure angle is small

The efliciency of a worm gear drive is primarily limited by:

[ ]Geartooth wear I fshding friotion [ ] Misalignment t I Surface roughness

In helical gears, the axial thrust load is directly proportional to:

t I Module [ ] Helixangle

I j Number of teeth [ ] Pitch circle diameter

which of the following keys is most suitable for transmitting high torque in a reversible

direction?

il suAat" t"v [ ] Feather kev [ ] Woodruflkev [ ] Gib-head kev

The primary function of a flywheel in an engine is to:

[ ] Iieduce'vibrations [ ] Store and release energy

I jln"r"ut" engine speed [ ]Reduce fuel consumption
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9. Which of the following friction materials is most suitable for high+emperature applications
in clutches and brakes?

[ ]Asbcstos [ ]Rubber [ ]Kcvlar [ ]Ceramic

10. Which manufacturing process is most suitable for producing gears with high surface flrnish

and dimensional accuracy?

[ ]Casting [ ]Forging [ ]Machining []Welding

11. Which olthe following oouplings is most suitable for transmitting torque between
misaligned shafts?

[ ] Oldhalm's coupling [ ] Universal coupling

[ ] MuffcouplinC [ ]Flange coupling

12. In a multi-plate clutch, the torque capacity is NOT directly proportional to:

[ ] Number ol friction surt'aces [ ] Coeffrcient of friction
[ ]Axial force [ ] Pressure plate thickness

13. Which olthe following is a major DISADVANTAGE of using a cone clutch?

[ ] High cost [ ] Difficulty in maintaining alignment

[ ] Lorv torque capacity [ ] High wear rate

14. The primary purpose ofa key in a shaft-hub connection is to:

[ ] Transmit torque [ ] Absort shocks

[ ] Reduce vibration [ ] Increase el]iciency

15. In shaft design, the Wahl factor is used to account tbr:

[ ] Bending stress due to radial load [ ] Stress concentration due to keyrvays

[ ] Torsional stress due to olutch [ ]Axial stress due to helical gear

16. In the design of a gear pair. the contact ratio is defined as:

[ ] The ratio of the number of teeth on the pinion to the geal'

[ ] The ratio of the length of the path of contact to the base pitch
[ ] The ratio of the pitch circle diameter to the module
[ ] The ratio of the addendum to the dedendum

17. Which of the following is a primary DISADVANTAGE of using a worm gear drive?
[ ] High noise levels [ ] Low efficiency
[ ] High cost of manufacturing [ ] Limited load-carrying capacity

18, Which of the follorving is a primary ADVANTAGE of using a band brake over a block
brake?

[ ] Higher braking torque [ ] Uniform rvear distribution
[ ]Lowercost [ ] Simpler design

19. The primary objective ofcost versus performance analysis in material selection is to:
[ ] Minimize cost only [ ] Maximize performance only
[ ] Optimize the balance between cost and [ ] Ignore material properties
perfomrance

[ ] Cear tooth bending stress

[ ] Gear heat dissipation

20. The Lewis equation is used to calculate:

[ ] Gear looth wear

[ ] Gear surface durability
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Attempt ALL questions. Assume ond/or .select suituble data il'not specified.
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You are an engineer tasked r.r,ith selecting a coupling tbr a conveyor s\.stenl that

transports nraterials in a nranulacturing plant. The system involves connecting a

motor shaft to a conveyor drive shaft. 'lhe shalts are known to experience nrinor
angular and parallel rnisalignnrent due to operational vibrations and structural shitis.
The nrotor operates at a speeri ot' I 200 rpnr. transnr itting a por.ver ol I 0 kW.

i. Based on your anall sis. se lL'ct a suitahlc ller i[rlc coupling ti pe and j ustif l' l our
choice.

ii. Discuss any potential drawbacks ofthe chosen coupling and suggest possible

mitigation strategies.

Design a spur gear that needs to transmit lOkW '"vith an irrput speed ol'14.10 rprn. lt
has a gear ratio of3:l using nraterial having an allou,able stress ol'120 MPa and a

service factor of 1.5. Consider the gear to be under rnoderate shock and r,ibration.

i. Determine the minimunr nurrber ol'teeth lirr the pinion to ar,oid interl'crcnce.

ii. Calculate the nrodule and pitch circle dianretcr tor both gears.

iii. Check the designed gears tbr herrding arrd cnnt.lct stlcss

l3l

A helical gear has a normal module ol 4 n.rm. 25 teeth, and a helix angle of 20o. t4l
Calculate the transverse nrodule and the axial pitch

Explain the phenonrenon ol tenrperature rise in clLrtches and brakes and its impact t3l
on performance.

A multi-plate clutch has .i contact surfhces, an outer dianreter ol 200 nrnt. and an lil
inner diameter of 100 nrnr. Il'the coettrcient ol fiiction is 0.3 and the axial tbrce is

500 N, calculate the torque capacity of the clutch.

Discuss the role of keys in shafi-hub connections and the lactors at'fecting key

design.

A solid circular shat't is subiected to a bending nronrent ot'i000 N-rl antl a torque ol'

10000 N-rl. The shati is nrade ol'45C8 steel havins ultinrate terrsile stress of 7[X)

MPa and ultir.nate shear stress ol'500 MPa. Assunring a l'actor of sat'et1 as 6.

determine the diameter of the shali.

A square key is used in the shaft tionr the above question. Find the dimensiotts of
the key and check the key lbr its induced shearing and crushing stresses.
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4a.

b.

Civen the tbllowing criteria. select the ntost appropriate nraterial lbr constructing a l3l
bicycle franre:
Criteria:
i. High strength-to-weighr rat io
ii. Good corrosiolt resistance
iii. Cost-elfectiveness for ntass production
iv. Ease of manutacturing and availability
Explain your choice. .iustiiving how the selectcd ntaterial nteets each criterion
considering Alurlinum allol', Carbon fiber. Sreel Alloy. and Titanium as possible
materials.
The dimensions of a pair of bevel gears are given in F igure I . The gear G delivers
7kW of power at 300 rpm to the ourput shaft. The pressure angle is 20o. The thrust
load is borne by a deep groove ball bearing at C and the length of teeth along the
cone in the gear is 20nrnr.
i. Calculate the tangential. radial. and axial cortrponents ol'the resultant tooth lirrce 

L 
f I

acting on the pinion.
ii. Draw a tiee-body diagranr ol'lbrces acting on the pinion and rhe gear. 12l
iii. Calculate the resultant tbrces on the bearings C and D. L2l

.-,u,.ll-,u, -[- r0r)--i
I

Figure l: Bevel gear setup (,411 dimensions ore in rnnr)

OR

The design olthe type flywheel is ro be carried out tbr the punching press'rachine [7]
rvith the condition that thc dianrcter of'the l)yu,hcel shoukj not exceecl 1.4 nr. l-he
t)ywheel is to be designed to punch 20 nrnr dianrcter holes in a steel plate of'20 nrnr
thickness at the rate of 30 holes/minute. The punching operation takes place during
lilOth of a revolution of the crankshati. The fbrce-d isplacement curve durin!
punching can be assumed to be triangular. The tlywheel is to revolve at 9 times thi
speed of the crankshafi. Assume that the rim contributes 90% of the required rnoment
of inertia. In concern this geonretrical dimension. material. and tunction values ot'tlre
flywheel as stated belou,:

i. Ultirnate shear strength ol steel Plare - 320 Mpa
ii. Coefllcient of fluctuation ol'speed .. 0.2
iii. Flywheel Material: Cast iron r.r,ith a de,sity ol'7300 kg/nr_i and working stress

(tensile ) of 6 Mpa
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