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UNIT I MECHANICS, KINETICS AND DYNAMICS
IS I Quidsaluiev, Quisiuisv Loppild Fuikigaluisy
UESTION

1. In a governor mechanism used in high-speed textile spinning machinery, the sleeve
lift was observed to decrease although the centrifugal force on the rotating balls
increased due to friction at the sleeve. Identify the correct governing principle and
corresponding effect on stability under equilibrium condition.

915 Couss HIOLITENL RUIbHTHH6L LIIGTLI(HSSLILIBHLD beiTaHHRTULTGV, FLPGYILD
LG 1561 T eowiafevds@ afend ihaEfs5CLTE D, ervebalsv © gruie)
HTPRTLOTSH TS0 TG 2 WIf6)| GHeOWbHBHFI. FLOHen6L Henevu oL FPUITET JbpEHLD
GC\&TeiTend LoWMILD HemevdBHaTento alfenerenaids Cxibo)%(HEHe LD.

A) Increased friction improves sensitiveness and increases speed range / ® gru'ia
K& | 2 ewriHmenat 2 uifdhd Cals auribenL AHHHFHSID

B) Friction decreases sensitiveness and produces insensitiveness zone /  gruio|
2 WISV SHDHFI 2 GTTATRTEHLD LIGHHUT D (HAUTIHBLD

C) Centrifugal force becomes independent of radius / eniouiafevdhF alfens
WISHO MBS FUITSRTLOTSLD

D) Governor becomes isochronous automatically / QpeitsHHaT HTEITH FLOHTEL
G HHATUITSE LOTMILD

2. A rigid body rotates in a vertical plane with angular acceleration while one end
remains hinged. During instantaneous motion, the inertia force acts through a point
known for simplifying dynamic equilibrium. Identify the point and governing
theorem.

6(H HLLOTRT 2 L 6L C\FBISSHIDH HaTHHeL CHTentd SINBSHIL T FLPLEDII;
BT 6(h (P& HeOL LI (HeiTengl. © L ety BuidasdhHear CLimgi
BUIBIGHTIIGL FLOHemeVEDUT TalHTHS LIIGTLI(HLD L [aTel LopmILD
CarurenLg Caibo\%(1HBSHa L.

A) Centroid using Hooke's law / amogHar a?d apeuid m(HLotb

B) Instantaneous center using Kennedy theorem / G\sairasrg Garlum g ar © 1 erig
GOLOUILD

C) Center of percussion using D'Alembert principle / 19" HQeudGWLi’ Gasm” Lime 19657

HTHSB GHLOUILD
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D) Radius center using Newton's third law / Bup' L af'ar apastord afSufer Dpr
GOLDILILD

3. In a four-bar mechanism, the shortest link rotates continuously while the
remaining links oscillate. According to Grashof s criterion, identify the mechanism type
when the shortest link is adjacent to the fixed link.

BTG SH-HLOLY CITipenmuieL GHewmbd Her ewestLn | QBT fFFuirss
FLOOEDGI; LMD BHGHTLIL |HGIT DHenFamIBarmeTt. SyragrLl afFLng Gemmbs
@ementLil | Henev eneTLILING HBHSBHTH B HHBHTL CIITHIHEHD 1IGHSHI
SHERTL_ M1 LD.

A) Double slider crank mechanism / @y’ ewL evemevLj Hyrmids Glumpdpenm
B) Double crank mechanism / @i ewL Eyrmids Glmppenm

C) Crank rocker mechanism / Eyrmig-grasy GLimdipenm

D) Inversion mechanism / orpm Glimnfiipenm

4. A steel flywheel stores 24 k] energy at maximum speed and 18 k] at minimum
speed during cyclic fluctuation. Determine the fluctuation of energy responsible for
speed regulation. / 61.°& afenFwirerFevey MbsLLF CousgsHev 24 K]
QOmenevu LD HOMHSLILF Causgdev 18 k] Dpmmensuu jib CFLOHEDHI. Corizs
&L (HLm g DL QUITmILILITGT pDHM6V LOTHDIGH S HERTHEL 6 [LD.

A) 6 k]

B) 12 k]
C) 18 k]
D) 42 k]

5. Assertion (A): In vibration isolation systems, transmissibility decreases when
damping ratio becomes excessively high at high frequency ratios. Reason (R): Excessive
damping transmits larger force beyond resonance region.

an Wy (A): diFie| seteniolii(hs5e060 NHFFGesT afBHLd HHHLoTERTCLITSI
NH % H0T'LIL| B)HBHBHT6L LIFLoTHD QBB FHemmu [Lb. HTgenrtd (R): ihs
S| RSHHETOTDG ATV Didhs afenFenut LIFLOTMILD.

A) Both A and R are true and R explains A / A .opmib R @uewsr(id Ff; R, A-gn
aPTHESIEDBI

B) Both A and R are true but R does not explain A / Greor(hid Fif'; paTTL APGTHSBLD
DIGLGV
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C) A is true but R is false / A #f; R 360
D) A is false but R is true / A saums; R &

6. A shaft rotating at 1500 rpm begins to whirl dangerously when its natural
frequency coincides with rotational frequency. Identify the phenomenon causing this
condition.

1500 rpm-6L FLPILD HeT(h, ST RUIDend AHBFOeaT FHipnS
NH GO 16T @WIL_ 63T FLOLOTRTCLITSHI LISSTRT AFFewal 2 HauThHEDFI. BbD
Benevd HTTeRTLOTET [BoHLpenad CHibo)s(Hdhdma Lb.

A) Gyroscopic stabilization / speurerl! Henevd;Bearento
B) Damped oscillation / gewf'sas i’ L i)

C) Critical speed resonance / 2 v Gaus 6555
D) Static balancing / Henev FLoMenevLILI(hS5EH6e0

7. In a reciprocating engine mechanism, the unbalanced primary force is completely
balanced by adding rotating masses in opposite direction. However, secondary force
remains unbalanced. Identify the reason for persistence of secondary unbalance.

6R(Ih HETL GV BUIBEHTHHV, (LPHGTENLD FLOHeHEUUIDD aTendF 6THFHemFuTeL
FLpWILD [Hemmaenerd Caig g1 FoBensuliLibSSLILIHHEDSI. BHLILIeILD
BI@TLTLD Hewev afenF FLoHeneuMMBTHER D T I. BBDBTGT HTTGSTHeND
SHERTLMLIG LD.

A) Secondary force varies harmonically at twice crank speed / @eorLmib Hemev
afena Hrrmids Calsdder @ (HLoLHIF LOT)IEDSI

B) Primary force acts along connecting rod / (ipserenio afend Renewrii |
ST aufuirs GCFwevLIbhHEm I

C) Rotating masses eliminate all inertia effects / FLpepiLd Henpaeir Dienests i
Camie| ae»6iT6)|HMGITU LD HISHHRTMET

D) Secondary force depends only on flywheel mass / @Gyewr_mib Hemev afena
afenFwmrarFevedar Henment oL (HCLo FTIBHBHGI

8. A helical gear pair transmits motion between parallel shafts with smooth
engagement. Which property mainly differentiates it from spur gears in dynamic

applications?
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Denewts H60T(hH@hoBEML UG CLOGTENLOIITRT B I%SHDHMB CULPBIGLD
CamedaEseL LINFHHT GQTig, LT LINFSHTSHHOHHLHI 6THSD LIGHTLITGD
CoumiibFna1?

A) Zero axial thrust generation / D1Fdr HeTaT6L BGVEVTENLD

B) Sudden tooth engagement / Fiej L16L Bewemstar]

C) Gradual tooth engagement reducing vibration / Lng Ling uirer LicL Benesnta
DG Tenal FHemnmEHGLD

D) Inability to transmit heavy loads / 9165 gremio LifLoTHH BuievTenLo

9. A body resting on a rough inclined plane just begins to slide downward when
inclination reaches 30°. Determine the coefficient of static friction between surfaces.
8(H OWITHeT HFHUPTLTST FTIaShBarsHe0 30° Friialsv SCL Ffuig
CBTLBISHEDHI. CLopLITL i |HEHhBHHLUTGUTET Henev O JTUIe| G5 HdD WS
ST IHELa LD.

A) 0.577
B) 0.866
0 0.500
D) 1.732

10. In gyroscopic motion of a marine turbine rotor, the ship experiences pitching
while moving forward. Identify the axis about which gyroscopic couple acts
predominantly.

HL6L L FenLIGT FripevTerl @uidssdHev, SLILIG wpairCGer GlFevepid GLimgi pitching
BELpEDSI1. Fipevral Gy 6THS HFanFd eHY (LphIILoTs GlFuwicoLIbENSI?
A) Longitudinal axis / Ber D155+

B) Vertical axis / Qlomipsb g1 DidFar

C) Transverse axis / GmIs5FH AFdr
D) Instantaneous axis / © L arg HFF

11. Assertion (A): The centroid of a semicircular lamina lies on its axis of symmetry
away from the base.

Reason (R): The centroid depends upon distribution of area rather than mass density

for uniform lamina.
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o WM (A): 6wy UL $3L 1967 BBHLOLD HSHGT FLOFFJ HFF 6L
g LIL1GHUTO BH G Heirer! DIGHLOBSIGTTI].

&rgenrid (R): @Gy s Hu jeirer 551960 BB LITLILIeNs ] LIFjenal o (HCLD
FT(HLD.

A) Both A and R are true and R explains A / A opmib R @uewsr(hio #i; R, A-gn
aPTESFEDBI

B) Both A and R are true but R does not explain A / @resr(Hib F1; peTTeL BIOTHSBLD
DI6LGV

C) A is true but R is false / A #f; R 360

D) A is false but R is true / A saums; R &

12. A cam mechanism operating at high speed shows follower jump during return
stroke. Which design modification minimizes this dynamic effect?

91HCa1s ST Grypenmufev Fipor b PuidssHar CLirgi follower jump
WL FEDSIL. 6THS aIGAIGHLOLI | LOTHDLD BbF RUIBIGATUIGD aPenaTenalds
GHEODIHGBLD?

A) Increasing pressure angle excessively / Du1ps5s Carantdams LOF b %5560
B) Using steeper cam profile / Di1ds Fruie] &rib agaib LwieaTLI(H 531560

C) Increasing follower spring stiffness appropriately / follower spring

BLY GTHBHTEHLOGHUT FIPUITSH D WIS ;136D

D) Reducing base circle radius drastically / g LiiewL el Lrggeng 1055
CEEY

13. A machine foundation experiences forced vibration due to periodic excitation of
40 Hz. If the natural frequency of foundation is 10 Hz, determine the frequency ratio.
6(hH BWIBHT g SHentd 40 Hz s’ Lmrus dFjeneus giia?sHEmgI.

Y SHNTEHHHT BuIHend AHFGauewr 10 Hz 61afleL DFiGlaemr alfshdhams
BT IHEL6 LD.

A) 0.25
B) 2
04

D) 40
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14. A deformable body subjected to gradually increasing axial load exhibits
proportional deformation only within a specific region of stress—strain behavior.
Identify the theoretical property governing this linear elastic condition. /

LIg LI uITTH HBBPHBID NFFr FeOLOEHG 2 L LILL D (HLOTDEHIs 19Ul D L6V,
S L Di1pdF-atenara| LiGHuTeL Lo’ HCLo aPRBTFTT LOTHMG S
CouaiLibhg31EmF1. @BH ChIUIcL BV GHHHRTHLOHWS BT PIHSHLD
Carur (h LIGRTemLI HesTL 1LIe) LD.

A) Poisson's effect / Quimu' 1561 afemennay

B) Hooke's law / am?gHar afd

C) Plastic instability / Lfemreivig & Hemevu Peiremnio
D) Strain hardening / a1emee)| %I @TLOTIHEL

15. A heavy industrial rolling mill requires transmission of high torque with minimum
speed fluctuation under fluctuating load conditions. Identify the most suitable
mechanical device.

91F% grenLo LTMILIT(HSHE@BL T GlFuwisLLI(HLD CIBTLOHVGIEHD 2 (HENAT eSS,
&mwbd Couds orMILITL (HLaT iFHs FpmF afenFenwt LifoTm
Couewrig u [eirarg 1. @sn TS0t QuibhHr @ miLienLis Caibo\sHdBHo Lb.

A) Differential gear / Coumiir_ (H LIDFESHTLD

B) Flywheel / afenauireirfsvgy)

C) Universal joint / QWLitgiF Frehds BenewrL |
D) Cam follower / &mib L9600\ TL FLITeT

16. Which of the following statements regarding gyroscopic couple in rotating systems
are correct?

(i) Gyroscopic couple acts perpendicular to spin axis.

(ii) Magnitude depends on angular momentum.

(iii) Gyroscopic effect is absent in marine turbines.

(iv) Direction follows right-hand rule.

FLPILD HenLoLiL jHeiflsv aripevrerl! CGeomig emd FTibBS LIGTeU(HLD Tn HMI%HeIT6L
FINWITETen6U 6Temeu?

(i) FrLpeural! Gy FpHF NHFFMG OFBISSHTSH GlFuicLLI(HLD.

(ii) D1eme) CaHTent PuISHCaIBdeMNSB FT(HLD.

(iii) SL6V L FenLIgTSHeaI 6L FipeuTal afenarea] Bsvensv.

(iv) HenaF auevgIend aPHemwiLs LPGSTLIDMILD.
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A) (i), (ii) and (iv) only / (i), (ii), (iv) or"(H1b
B) (ii) and (iii) only / (ii), (iii) Lo."(HLD

C) (i) and (iii) only / (i), (iii) Lo (H1b

D) All are correct / Siewaaggid Fif’

17. The radius of gyration of a solid body is defined as the distance from the axis at
which the entire mass can be assumed concentrated without altering moment of
inertia. Identify the correct formula.

H SLLIGITHaP&T FHpmHF QILD 6TRTLIGI, CLOTSHS HewmujLd AHFFe0HHHI 5
SHMTSH0 Hyasst(HeTaTHTSH HHBHBITILD ML_SHHTeHLO LOTHDLOGTY B)(HIHSLD
SMILOTGLD. FPwirer Fwarur oL g Caibo)s([HdEse Lb.

Mkz%
B)k=JZ
m
C) k = Im?
mkzg

18. In high-speed rotating shafts, which safety principle is most important to prevent
catastrophic failure due to resonance near critical speed?

NFHCas Fipaild sewt(hdbaflev, 2 1w Ceus g sHieurew expLbid CLirfa)
wpWenerd HBHdhE LS APSHUILDTET LITHIHTLI | Q\BTeTends 6T31?

A) Operate continuously at critical speed / ® w1 CaisgsFev C\HTL [HFHI Bui1dkSHH0
B) Increase resonance duration deliberately / spggdia) Crrshens DidsfssHe0

C) Rapidly pass through critical speed range / ® u'mi Caus LGHeour afenrairs
BLFHIFH6V

D) Reduce shaft stiffness completely / sew1(h s1qTBBETENLOGHWI (LPAPEUSILD
SDDHSH6V

19. Which one of the following is NOT a function of a governor in mechanical
systems?

LISTQUIHAIRTIDD6L 6THI QUIBET 6T HATUTT C\FUICUTHTHI?

A) Maintaining mean speed / Fyr Cousghensd LIFTLOF'HH6L
B) Regulating fuel supply with load variation / grewio Lormuim’ 19 P& ermLI
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eTfOILIT(HIT auLpBISHE6L HL(HLILI(HSSH60

C) Storing rotational energy / &pmd pmHmensv CFLOSBH6L

D) Reducing speed fluctuation due to load changes / srewio LoTMWSGHHT6L GIMLIHLD
Cas LoTMILITL 6L (GHeHDdHeL

20. The damping coefficient in vibration analysis is commonly expressed in which SI
unit?

DFe | LUGLILITUISTG Hewst LIl | FHeTad QLTS0S 6Thg S Devdev
G S S I EnS1?

A) N/m / Bupt’ L er/16 L

B) N's/m / Bupl’ L ar-afermg /16 L
C) kg:m? / HQsur-16?

D) rad/s / Gyiguiet/aPesrrig

21. A machine tool spindle requires precise transmission with exact angular velocity
ratio and minimal slip under varying loads. Which application-based power
transmission element is most appropriate?

BuipSr HHaT avLeTIg V1% FievetuioTear Carant Cals afEHLd LoPMILD
Geomhs Fifa] ChamailiibEwgI. cThs Quidgss LfiorTom 2 miiGL Lhsea b
QITBSHSLOTETF?

A) Belt drive / L enL @uidsid

B) Rope drive / sufmi @uidhawsLd

C) Gear drive / LIDFSHSHT BUISHSLD
D) Friction wheel / ® gruieo) #55510

22. A mechanism in which one link is fixed and another link makes complete rotation
while the remaining links oscillate is classified as which type?

6(H DHERTLIL| [HeneuiiTaa LD LoHOIDTH ReHERTLIL| (LpLpF FLoHF GlFunLieLd,
L5 BAPGITAT EEHERTLI |HAT HeHFR D@ LD C\FU I LD DHGHLOLIL | 6TH IHS
QT upemmUITS eHSBLILIHSHLILIHBEDSI?

A) Double rocker mechanism / @i’ ewL grai Qurppenm
B) Crank-rocker mechanism / Hyrmig-grag Curm penm
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C) Elliptical trammel / 61601119 556V 19.7TLOGL
D) Scotch yoke mechanism / evvasri & Cuird Glrpipenm

23. During balancing of rotating masses, the resultant centrifugal force becomes zero
but a residual couple still exists. Identify the balancing condition achieved.

FLOWILD [HewmaEenar FLoBensuLiLi(hdgid CLiTg1 GLoTshs eowiafevdsd alfens
LLRUILOTEDG1; QparTev LOSpeiTar Gy C\BTL FHDFI. HeWL HSHIGTAT FLOH w6V
[Hemevenut HessTL Wi Lb.

A) Complete dynamic balance / (pipewiowirest @uimigd FLobenev
B) Static balance only / Hemev FLoBenev 1oL’ (HLb

C) Neutral equilibrium / p(HBHemev FioHenev

D) Resonant balance / spdgdlio| FLobenev

24. The standard pressure angle most commonly used in modern involute gear
systems for power transmission is:

pafer involute LINFHESHT HewioLn jFHa'eL QLTG0 TS LwieTLIHSSLII(HLD
Beneuiitast Dipss CHTERTLD 6T351?

A) 10°
B) 14.5°
0 20°
D) 30°

25. A vibration analysis flowchart follows the sequence: Excitation Force — System
Response — Energy Dissipation — Reduced Amplitude. Identify the mechanism
primarily responsible for energy dissipation.

6(h AF | LIGSLILITUI®| G L LILIL LD: HTGHTL 6D afenF — Lol | LIFeL —
DML FNB0| — HODHDH ATFdr 6T HGWLDHGBIGTATF. DDV FenBaln
(LPSHGTGHOLOUITS HTTGRTLOTGT <HGHLOLIGHLI 6T L HULIG JLD.

A) Resonance / pgaFia)
B) Damping mechanism / gewf' i | DiewioL |
C) Critical speed / ® u'm1 Gaussid

D) Gyroscopic effect / aripeurerl! afenerey
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26. A rotating disc has a mass moment of inertia of 8 kg-m? and angular acceleration
of 6 rad/s> Determine the torque required to produce this acceleration.

6(H FHLPGYILD QUL 19 &T Hewm R SsaTento 8 kg'm? ommid Caxrents Hif'sLo 6
rad/s’ QL. @bd HIFBSMD 2 HouTshs CHenanret sipnF afenaeniL
HETHEL @ LD.

A) 24 Nm
B) 36 Nm
C) 48 Nm
D) 64 N'm

27. In rigid body dynamics, the principle stating that "if the algebraic sum of external
forces and moments acting on a body is zero, the body remains in equilibrium” forms
the basis of statics. Identify this fundamental principle.

" o Ladar 1551 QFuisoLiBid Qatef afenase pmid Fipnsd Gegrig sefer
g L (55C\BTeNd LLUILDTS BHHST6L ©_L 6L FLoHeneuuisd BHHSID 6TETM
ClaTeTend HewevuTuieder g LILeHL TG, Bbdb g LiLienr. CaHriim’enL
SHENTLMLIG LD.

A) Bernoulli's principle / QuiiGarmred Gasri Lim(®

B) Principle of transmissibility / LifiLormmds G\smeiTends
C) Newton's first law / Bupl’ L asfeir 1psHeL afF

D) Lami's theorem / eurifufesr Gar Lir(h

28. The method in kinematics used to determine relative velocities in mechanisms by
constructing vector polygons is known as:

QT pemm QuissaTuiedev, oL LIVCHTERTHRIBHNT HeOLod ]
QBTL 1 oL w1 CausBIEemaT BeThRBHLD (LpenD 6THI?

A) Instantaneous center method / 9 L &1 HLOWI (LPGHD

B) Analytical differentiation method / &ewf's Goumiir” (BHupenm
C) Velocity diagram method / Gaus euenyLiL wpenm

D) Tabular balancing method / 1L avemnewt FLoBemev wpewm
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29. A wind turbine rotor experiences gyroscopic effects during directional changes
under varying wind conditions. Which renewable energy system primarily involves
such rotating dynamic behavior?

LOTMILD SHTOMIS HenFHerf v, SHTHMTEN6 FLped HenFoTmmsHear GLITSHI speuTer’
AT [ BT AHDILIOTHEDSI. 6ThHS 1 BILIL T EESHHSH MD6L HeLOLILT6L
RSB FpHF RUIBRIGATUIGD LPpSHBUILDTS D GITTSI?

A) Solar photovoltaic panel / g1 spaif! Ll&TSHGLD

B) Wind energy conversion system / GTMHDTEN6L pMM6V LOTHD HGWLOLIL |
C) Geothermal heat exchanger / Ljafu a0 GleuLiLr ormn)

D) Tidal reservoir dam / iemeubi Diewesr

30. In a single degree of freedom vibrating system, the property responsible for storing
vibrational energy in the form of displacement is identified as:

RMEND FHHHT SHaTe) e DHFTa| HewLoLiLTev, B LIGLwfe| angafev
DiH 6] MHMeneL CFLOESLD LIGHTL | 6TFI?

A) Damping / gewsf i |

B) Stiffness / &9 ardHHe@TEHLD
C) Inertia / Garjay

D) Resonance / spdgdia]

31. A flywheel of mass moment of inertia 12 kg-m? rotates at 20 rad/s. Determine its
kinetic energy of rotation.

12 kg-m’ LG garento GlBTenTL. afengwimerdsvsyl 20 rad/s Carenr CougssHev
FLPGVEMS1. BT FLpNF RULIG% DMENGV HeTdhEL @ [LD.

A) 1200]
B) 2400 ]
C) 3600]
D) 4800 ]

32. Compared with spur gears, helical gears are preferred in high-speed machinery
mainly because:

oL LIDFSEIHISEHL T RUILIBLCLITSI, OameddEsey LIDFSHHIHISAT HHCaIs
BUIBSTEISOTeV AHH LD LIIGTLBH SHLILIBQUSDBTERT (1PHBUI HTTGHTLD 6T I?
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A) They eliminate axial thrust completely / DiFa seiramansv (wLpLpenLOWITS
b &HSHHGBTM 6T

B) They provide smoother and quieter operation / GILoGITeHLOWITGST LODMILD
DAHLOSWITRT BUISEDHNH ULPBIGHE DTG

C) They require no lubrication / saLiLiener CahemneuTsvenev

D) They cannot transmit heavy loads / 183 srewiosenar LIfLOTD (wLpIgUITFI

33. A centrifugal governor automatically adjusts fuel supply in an internal
combustion engine according to load variation. Identify the application-based
definition of this device.

LOWIOTVEHS WeTHHOT, 2 6T6TI e | FUIBHTSHH FewLD LOTHILITL 19 NG GIDLI
eTfOILIT(HEIT ULPBISHE6V BTTTH HL(HLILIGSSHIHEDSI. BbD HHaTuier LT
FTFHSD QUHTUIGHDENUI HeTL M)LIG)LD.

A) Energy storage device / 9pmmev CFLOLI | HHaT

B) Automatic speed regulating device / srafwimid Cais s HLLTC (B HHaT
C) Vibration absorbing element / Diflia| 2 Peharid ® min |

D) Torque multiplying mechanism / &omdf afewns GlLihdhLd Glimm\Lpenm

34. During force analysis of a four-bar mechanism, the sequence followed is:
Determine kinematics — Calculate inertia forces — Apply equilibrium equations —
Solve reactions. Identify the conceptual algorithm used.

BTTGH—HLOLT QILTW ipenmufer afend LGLLITU IO LPsTLDDLILIBLD anfends:
Bu 155UV HBETHFBL 6L — CFII6 ATHFHCT HBETHHL GV — FLOHEHEV
FLOGTLITH ST LIIGTLI(HSH — THIQTeHTHAT HILoT6l%H60. Dbk H(HHHU 6V
HETHSL(H (LPEHDEHOUS HEHLUITGTLD FHTGIT6) [LD.

A) Static inversion method / Henev LoTHMI (LpeOD

B) Dynamic force analysis procedure / @Quimkigaluich afend LIGLILITLI®|
[BEDL(LHGHD

C) Stress averaging algorithm / Dipss FrrFf wpewm

D) Polar coordinate balancing / giipa @enenstaCaT® FLOBeM6L (LpeHD

35. The point through which the entire weight of a body may be assumed to act
irrespective of orientation is defined as:

6(H 2 L 60aT GUoTdh g eTewL GlFutevLIHaUBTH HHBLILIDHLD 1 66N, DighesT
BenevemwiLs QImpL LIS HTLOG, 6TeLIITH] eUGHTWINIGESLILI(HEDSI?
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A) Centroid / m(HLoLb

B) Pole center / $iHa ewLowid

C) Centre of gravity / miLi | enLowiLd
D) Shear center / o’ (h ewiowid

36. For machine elements subjected to repeated cyclic loading and vibration, which
material property is most critical to prevent fatigue failure?

156T(HLD 156T(HLD LOTMILD FeWLD LoMMILD FTaTDG 2 L LB SuibHy

2 min seafsv, Gariey wpmenaid HHd®b 6Thd CUITHET LIGHTL | 0%
(pSHBUIOTETF?

A) Ductility / @apewarigBerento

B) Hardness / s19 asrdgeremnLn

C) Endurance strength / Garjey) H1mi1Hd 1160em10
D) Thermal conductivity / QeuLiLr sL_ggi5H5mer

37. Assertion (A): Dynamic balancing of rotating masses requires resultant force and
resultant couple to be zero.

g mmI (A): FLPWILD HenmaEafar Buinigd FIoHenevdd LT afendu (b CLoTss
Cegriqu b 1 puiors @ hda Ceresnt(HLb.

Reason (R): Static balancing alone eliminates all vibration effects completely.

a&rgentid (R): Hemev FLofemev Lo (HLd Dienars gl Didlie| afeneiTe [Heneimu JLb
APpOBYILD HEHSEDG 1.

A) Both A and R are true and R explains A / A opmib R @uessr(id F; R, A-gn
aPTHESFEDSI

B) Both A and R are true but R does not explain A / @rewr(hid Fif'; DpaTT6L APGTHSHLD
DIGLGV

C) A is true but R is false / A #; R s0um)

D) A is false but R is true / A seumi; R &

38. The phenomenon in which vibration amplitude becomes excessively large when
excitation frequency equals natural frequency is known as:

HIBTL 6V HHFOe T LoPMILD RUINenS AHH GO I6wT FLOLOTRTCLITSHI 6]

A L0Fe LD NP HFHSLD BB 6TFH1?
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A) Damping / gewf'Li |

B) Resonance / 65,55 o

C) Isolation / et emioL (bS5 H6v
D) Whirling / s1peb aewere

39. In vibration analysis using a normalized parameter approach, the frequency ratio
is represented as the ratio of excitation frequency to natural frequency. Identify the
correct expression.

RUILTL (B DT B wpemmuied iFia] LGLmiiealsv, SFFtleuesr affsid
GTRTLIZ] HITGHTL 6V NHHFOUHT LopMILD RUINeNS HH[T0)e 1607 6wt 63T T EBLOTESHLD.
FPwirer Foarur enL g Caibo)%(h %5 JLb.

Ar==2
w

B)r = ww,

Or=—
Wn

D) r = w? + w?

40. A rigid body is subjected to coplanar concurrent forces of 40 N, 50 N, and 60 N
acting at angles such that the resultant becomes zero. Identify the governing
equilibrium condition for the particle system.

a(h FL1orer 2 1 e9ar 1651 G Heans5He0 Gy 1 feirarufev GlFuicvLi(hib 40 N,
50 N iopmib 60 N afengser G\FuicvLI(h HaTmer; dicupnar GoTsg afenare|
LLRUIDTEDGI. BbD HISGT HHLOLILIGT FLOBeHV HILIHHHGTENU SHesTL 1IUIG) L.

A) Algebraic sum of moments alone is zero / spmF Crig Hafar gn L (H5H0\HTeNS
oL (BLD 1 pequiLb

B) Resultant force and resultant moment are both zero / Glorg % afenadu b GloTd
Fripmd Cggmiqu b Lpgound

C) Only horizontal force components are balanced / Hewr_1oL’ L aPewFsmar oL’ (HLd
FLoHenev OGlLm BTGt

D) Only vertical force components are balanced / G\Fmi%g %1 afenFaser ol (HLb
FLoHenev OGlLmIEeTHGT

41. A flywheel rotates at 300 rpm and its radius of gyration is 0.5 m. Determine the

angular velocity in rad/s.
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&H afenFLTaTFevspl 300 rpm CalsgFe FLpeLEMSI; BT FLpDF AWTLD 0.5
m pHLd. gt Cohrent Calsdbend rad/s—60 B ToHEL 6 |LD.

A) 15.7 rad/s
B) 31.4 rad/s
C) 62.8 rad/s
D) 94.2 rad/s

42. In high-speed printing machinery, smooth transmission with negligible vibration
and exact velocity ratio is essential. Select the most appropriate gear arrangement.

HHCa1%b AHFFLIOGWITY QuibFImIST6D, SHewDbhD HHF6) LT FI160OUILDT6S
Couzs afEzb ChemailiihEDGI. CIITHSSLOTHT LIDFESBT HeHLOLIGHLIS
G615 [Hg%Ha Lb.

A) Worm gear drive / Lj1p LIDFSHEHT BUIEFHLD

B) Helical gear train / Qlame0dEe0 LINDFESHT DienLoL |

C) Belt pulley arrangement / LI 6®L FHEBT HeWLOLIL |

D) Friction disc drive / 2 gruie)] e’ (hH @uidsLd

43. The point at which the entire mass of a body may be assumed concentrated for
translational motion analysis is called:

Criwiev Buiss LIGLIUTUIOTMHTS 2 L 0T GIoThg Henm Hyet(haTerHrs
SHSLILIBHLD 1 jeiTer 6T31?

A) Shear center / Glou’ () emLOWILD

B) Instantaneous center / © L @Tlq GHLOWILD
C) Center of mass / [Hemm enLoWILD

D) Pole point / giHau L jeiren’

44. Which of the following is NOT associated with vibration isolation systems used in
machine foundations?

BuIBET g GHarhIENeD LSTLIBHSSLILIBHLD AHFH 6| HelenLorii(hdaHe0
HGNLOLN |HGHLGT OBTL FLIGLGVTHFI 6TH1?

A) Rubber mounts / grij srmi1fseir

B) Spring isolators / eroL?m1 Heslemioli(bsHseT

C) Damping pads / sewfLiL| H%H ST

D) Differential gear train / Goupiimi’(h LIDFSSHT DteHLoL |
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45. A shaft supported at both ends exhibits lateral vibration amplitude increasing
sharply at a certain speed. This condition mainly occurs due to:

B (penastEaflepid HThIGLILLL Har(®, SO L Caussdev SNIdSSH lhHia]
aTFF HeGeT HHBPBHEDBI. Db Hen6ev (IPEBUIOTSH TH@TTeL eIHLIHIDZI?

A) Static balancing / Hemev FioBeneuLiLi(hg 60

B) Resonance at critical speed / ® w1 Gais pssdHia|

C) Uniform damping / @Gy ordfuiresr sHessfL |

D) Reduced centrifugal force / Genmbs ewiowiafevd alens

46. A Porter governor operating at equilibrium experiences an increase in sleeve lift
when engine speed rises. Identify the fundamental relation governing centrifugal force
variation with rotational speed.

FLohenevuTev Guimigd CUITIL i QpeiTHHaTuTew, Ruinbdy Caisid
1 5B HOCLITFI avelerl @ wife] HBEPEEDFI. wIaTevdEH afend LoHMILD
apmd CoussInHenLufevrer g LiLienL 2 peneu &L Pwajb. F, = mw?r

A) Centrifugal force inversely proportional to radius / eniowiafevd@ afens
WISBEDS T HFLD

B) Centrifugal force proportional to square of angular speed / ewiowiInPevdES afenF
Caurant CaussHar aujssssng ChialdHsid

C) Centrifugal force independent of mass / ewiowiaPevd@ afend Henmenus FTITH
D) Centrifugal force proportional only to gravity / ewiouwiafevd@ afenF FFiLIGHLI
oL (HCLo FrepLD

47. A reciprocating compressor crank mechanism develops secondary unbalanced
force due to connecting rod obliquity. Which harmonic component primarily causes
this effect?

BTNV BLOLITFF EFThids HeWLOLILT6D, B)eWGRTLIL |d HLDLY FTUI6)| HTTGITLOTI
@UeSTLTLD Henev FLoBeneuiidm afend 2 (HaurHng). 61hg harmonic ga m)
BBNFH HTTGTLOTSHLD?

A) First harmonic component / (1psev amTiGLoresls gm mi

B) Second harmonic component / @eswriid amriCGLoTesf'ds o mi
C) Constant harmonic component / Lormrs amTiCLoTest's g mi
D) Zero frequency component / [ ,g3u1 HHiGlaiesr In mi
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48. A body suspended freely from different points always aligns vertically through a
common point during equilibrium experiments. Identify the physical significance of
this point.

LIGV LJ6ITeN&6e1T60 B)(BHFI FHHBTLOTH GIHTHRIGOT_ LI L 63(H D L6V, FLOHEHEV
Cargemnaruiev eTLICLITSHID PG LjeiTel eufiTs: CFBISSHHTH HeHLOHSHII.
@HBHLI 1 [Tl ufer uIDLIIc) (1pdhHiLIhSHI1611G 0D BT WG |LD.

A) Neutral axis / p(HFewev DiFar

B) Center of percussion / $Td% eoLOWILD

C) Centre of gravity / FFFLI | e®LOWILD

D) Instantaneous center / ® L @719 G®LOWILD

49. In forced vibration analysis, the amplitude becomes maximum when damping is
very low and excitation frequency equals natural frequency. This condition is termed:
SL LT HFje| LGLUTLIOTV, Hel LIl | LO%d5 GHHDITH LD JT6e0TL 6V
NH GO e1eHT RUINeNDB AHHGTOIGHTIIL T FLOLOTER JLD RBBHTL AHhH o] AT Fr
NS B FLOTEDS 1. DBS Henrev 6Tl TmI HeHLpGBLILIH I SHI?

A) Static equilibrium / Hemev FioBenev

B) Dynamic balancing / Quikigd FioBenev

C) Resonance condition / 6dgHia| Henev

D) Gyroscopic stabilization / gripeurerl! Henevd Herento

50. A bevel gear system is primarily selected in machinery when:

5 bevel LIDFSHEHT DeWLOLIL| 6THS FoLpaT6eL (LPSHUILOTS
€537 0510 L INTHIGE T3

A) Shafts are parallel / gesr(hF6eiT ewenTuiTs ©_crewet

B) Shafts intersect at an angle / sewr(HF6ir 6pH CHTEMTSHHV FHhSHHHTMERT

C) Shafts are non-intersecting and skew / ewr(h&6ir FHHEHETSH FTu'Ie)] Hewevu e
O GGG

D) Motion transmission without gears is required / LIDFHEBTLOVT BUIGHLD

CaenauliibEngi
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51. A machine element subjected to repeated alternating stress fails below yield stress
after prolonged operation. Identify this mode of failure.

1OeT(HLD LEGT(HLD LOTMILD D LpSBSENG 2 L Lhd BuibHr © min |, yield stress-
2 ofL. GempaITer Diipss5He Bl Chy BuisssINGL LIDG 1pBSEngi.
Db (LPW'6)] AIGHHEDOU HeTL LI |LD.

A) Creep failure / oarja ) wppiia)

B) Fatigue failure / Gamiay 1ppia)

C) Buckling failure / aewanrey wpmley
D) Thermal failure / Qe wpnia)

52. The instantaneous center of rotation in planar mechanisms is defined as the point:
Sar GILITY LpenmEHafleh © L ariq FLpmdF enLOWILD GTRTLISI 6ThS LIeiTef T
UHTINISEBLILIHEDSI?

A) Having zero acceleration only / 1mu1 sifsid 1o HCLo ©_ewLwi Ljeirerf!

B) Having zero velocity at an instant / p(p s FHeL L pmut Cousmsid © enLuwi L jearerl
C) Having constant angular velocity / totmrg Garent Gausid @ emLuwi 1 jeirerd

D) Having maximum displacement / ifasi’F @ LG wije o ewLui L [eiTer!

53. In a damped single degree freedom system, the theoretical property responsible for
gradual reduction in vibration amplitude with time is known as:

SINEBLILIL L IMEOD FrBHHT HeWM6)| HGHLOLILTGV, HTVUSHBIL 5T AHH[6r| @ Far
QLoBIaITH SHDOOUBDSHD HTTRTLOTET CHTLLITL () LIG0TL | 6T3H1?

A) Stiffness / %19 THH@TENLD
B) Damping / sewf'Ln |

C) Inertia / Garjey

D) Resonance / spdgdia|

54. An automobile differential mechanism allows wheels to rotate at different speeds
while transmitting power. Identify this application-based device.

ap(h euraseyr differential QT upenm, FaHenws LIPLETHYECHTETCL FEBIHIST
e iCaimi Causmigearsy Fpev MILLFHSHEMSBI. RS LILIGTLIT(H FTibSb

SHATENUI DHGHLUITGTLD ST [LD.
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UNIT I MECHANICS, KINETICS AND DYNAMICS

IS I Quidsaluiev, Quisiuisv Loppild Fuikigaluisy

ANSWER AND EXPLANATION

1. In a governor mechanism used in high-speed textile spinning machinery, the sleeve
lift was observed to decrease although the centrifugal force on the rotating balls
increased due to friction at the sleeve. Identify the correct governing principle and
corresponding effect on stability under equilibrium condition.

915 Couss HIOLITENL RUIbHTHH6L LIIGTLI(HSSLILIBHLD beiTaHHRTULTGV, FLPGYILD
LG 1561 T eowiafevds@ afend ihaEfs5CLTE D, ervebalsv © gruie)
HTPRTLOTSH TS0 TG 2 WIf6)| GHeOWbHBHFI. FLOHen6L Henevu oL FPUITET JbpEHLD
GC\&TeiTend LoWMILD HemevdBHaTento alfenerenaids Cxibo)%(HEHe LD.

A) Increased friction improves sensitiveness and increases speed range / ® gru'ia
K& | 2 ewriHmenat 2 uifdhd Cals auribenL AHHHFHSID

B) Friction decreases sensitiveness and produces insensitiveness zone /  gruio|
2 WISV SHDHFI 2 GTTATRTEHLD LIGHHUT D (HAUTIHBLD

C) Centrifugal force becomes independent of radius / eniouiafevdhF alfens

I HHO BHGHI FAUITHGTLOTGLD

D) Governor becomes isochronous automatically / QpeitsHHaT HTEITH FLOHTEL
G HHATUITSE LOTMILD

Answer: B) Friction decreases sensitiveness and produces insensitiveness zone / ® gru'ie)
O WITHDOT GHeNDDHFH 2 GTTATGBIGNLD LIGHeHIUI D (HaUTHGHLD

Explanation: In governors, sleeve friction opposes sleeve motion during speed variation.
This causes delayed movement of balls and sleeve, thereby reducing governor sensitivity.
The range between equilibrium speeds during upward and downward movement is
called the insensitiveness zone. Excessive friction also affects stability adversely. Hence
friction reduces governing accuracy in dynamic conditions.

aPardgaid: peraEmHaluie evesaler 2 gruie], Caus wrmmsHear GLTgl evedanier
BABFeN6 THFHBEDSEI. BBHGITCV Lih IS TG LoPMILD a6l e BUISHBLD HTLOSHLOTSE
2 anrigmar GemmEmgl. CoGeomid ommib SPMEIGLD FLoHenev Caldsnisehdkd,

GwLufevrasr UGS 2 aiafarenio LGS  eTearliBb.  Dids 2 grdie|
BencvdgaTenioeniujid LITHEGD. psCal 2 gruie] Pepd FH1LVOWIGHM S
(BODBEEDG .
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2. A rigid body rotates in a vertical plane with angular acceleration while one end
remains hinged. During instantaneous motion, the inertia force acts through a point
known for simplifying dynamic equilibrium. Identify the point and governing
theorem.

R(H SLLOTRT 2 1 60 O\FBIGSSHIH HedHev CHTantd FIfBSHIL T FHLPLBEDRI;
BT 6 (PG HeOL L1 (Heirengl. @ L ey QuidsasdHear CLimgi
BUIBIGHTUIL FIOHeHeVEHUI TN THS LIWIGTLI(HLD L[aTel LopmILD
CarurewLg Caibo\%1HBSHa Lb.

A) Centroid using Hooke's law / @m2&Har a9 apsutd mHLoLb

B) Instantaneous center using Kennedy theorem / G\sairasrg Carlum g ar © 1 erg
GWLOWILD

C) Center of percussion using D'Alembert principle / 19" @eudGWLif’. Gasrr” Lime 19657
HTdhFH GHLOLILD

D) Radius center using Newton's third law / Bupl’ L e cpToTLD SPSUPST Db
GOLOWILD

Answer: C) Center of percussion using D'Alembert principle / 19 <GevIbGLifL
GBI LITL 19 63T HTdhd GHLOWILD

Explanation: D'Alembert’s principle converts a dynamic problem into an equivalent
static system by introducing inertia forces. In rotating rigid bodies with hinges, the center
of percussion is important because impact reactions become minimal there. This point
helps simplify force analysis in oscillating and rotating systems. It is widely used in
balancing and vibration studies.

aParssid: 19 ARG CaTLum(h  @UIBIGD  ewlolienLl  FLoHenev
DIGHOLILITS  OTHD 2 Fa|EMSHI. FpId S 2 L evHafleL HTdhs HLOWILD
(PGEUIDTGTHTGHLD; HBBHLI LGOIV HTHES THIATHET SHHDAITS B)(HIHBLD.
@31 afewrsFr uGLumie)] woppid AHjey  Wuafew LwGrLHIEDII.
FLORHULILIH S HIH60 CIBTL FLITGT HewTdhGHBaeL @I [6Tel! L% (LpEhEUILOTGTFI.

3. In a four-bar mechanism, the shortest link rotates continuously while the
remaining links oscillate. According to Grashof's criterion, identify the mechanism type
when the shortest link is adjacent to the fixed link.

BTGTGH—HBLOLT QTP LpenmueL GHenmbs Har Renewrii | Q\BTLfFfuirs
FLPLOEMGI; LMD RENGHTLIL|HGIT HenFaIESTHaT. SyTagrL afFL g Gemmbsb
BewentLi | Henev DeneTLILIDG HDSBHTH B(HHSTW CIITH(LPEHD 1IGHEBEUI
SHERTL MLIG LD.
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A) Double slider crank mechanism / @i enL avenevL§j Hyrmids Clmp pemHm
B) Double crank mechanism / @i’ ewL Eyrmids Qrpupenm

C) Crank rocker mechanism / Eyrmig-grasy Glmp ipenm

D) Inversion mechanism / tormmi Gl ipemnm

Answer: C) Crank rocker mechanism / Syrmig-grasi QL ipemnm

Explanation: Grashof s law states that if the sum of shortest and longest links is less than
or equal to the sum of remaining links, at least one link can rotate fully. When the
shortest link is adjacent to the fixed link, the mechanism becomes a crank-rocker
arrangement. One link rotates fully while the opposite link oscillates. Such systems are
widely used in pumps and engines.

afardsd: Hprayrts afFling Fommbs wOnID s Har FeneswtLn [werfer
o L (H50\HTena Lomm B)hH BeneRTLIL |FH6TaT I L (HH0\BTem®HemUI AL GHeHDITSH
BDBBSTEV, 63(H BDEWGRTLIL| (LPUHEOLOIITS FLPGYILD. SHeMbHDH BDEWGRTLIL| Henev
DOHILILING AHS5H5HTH DBHHTV HFHI HITHIG-TTHT HHLOLILITEHLD. 6(H
RenenTLiL| wpipF FipmF C\FUIEDSI; LLPMSHI DiewFaMILD. @I LILDL|SHET LOMMILD
BuipSImISaTe0 LIIGTLIHSSLILIBHIDIBI.

4. A steel flywheel stores 24 k] energy at maximum speed and 18 k] at minimum
speed during cyclic fluctuation. Determine the fluctuation of energy responsible for
speed regulation. / 61.° afenFwireirFevey sl F CoumsgsHev 24 K]
QMmenevu LD HODHSLILF Caisgdev 18 k] Qpmmensuu jib CFxLOSHEDHI. Cariss
&L (BT g DL QUITmILILITGT pDHD6V LOTHDIGH NS HETHEL 6 [LD.

A) 6 k]

B) 12 k]
C) 18 k]
D) 42 k]

Answer: A) 6 k]

Explanation: The fluctuation of energy in a flywheel equals the difference between
maximum and minimum stored energy. Therefore, AE = 24 — 18 = 6 k]. This energy
difference controls speed fluctuation in machines with cyclic torque variation. Flywheels
absorb excess energy and release it during deficient energy periods.

aTardED:  aPHFLITTFVORBT DDV LOTHDLD GTATLIGI HFHHLILF LoPMILD
GODBSLLF CFLOLN | Dpmmedar Coumiit(h L. TasrGar AE = 24 — 18 = 6 k].
@b wHwev CammCGr Gais wmmmlenr  sLOHULBGS51EDS1.  ihs5
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owenew CFlsg Gempairear ChrsHet GeualufBHeaus afenFuwirerdsvedesr
Q\FwIcLTGLD.

5. Assertion (A): In vibration isolation systems, transmissibility decreases when
damping ratio becomes excessively high at high frequency ratios. Reason (R): Excessive
damping transmits larger force beyond resonance region.

gn pWI (A): Sidie| sarenioliihsHa060 IFiCaier alEHid SidsioTearCLiTg)
N H Hewl'LI | B HBHBHT6L LIFLoTHD aPHSLID Hewmu [Lb. Hrgenrid (R): Ha
S| RSHHTOTDGH A IITeL Didhs afenFenut LIFLOTMILD.

A) Both A and R are true and R explains A / A iopmib R @uewsr(bio #i; R, A-gn
aPTESIEDBI

B) Both A and R are true but R does not explain A / @resr(Hib F1; paTTeL OIOTHBLD
DIGLGV

C) A is true but R is false / A #f; R 36um)

D) A is false but R is true / A saums; R &

Answer: D) A is false but R is true / A saimr; R o

Explanation: In vibration isolation, excessive damping helps near resonance but becomes
disadvantageous at high frequency ratios because transmitted force increases. Hence
transmissibility does not always decrease with very high damping. The reason statement
correctly explains that excessive damping transfers more vibration energy beyond
resonance.

ofardgaid: AFia) SHaNLILIBSHH060 HaiLl| RBSSHTOING  Di(HH
LILIG)IGTOTHTS  B(BBBTID, HHE AHjOauewr affBsshHe0 Hs HewlL
LITHELOTHEDGI. B HHE afendFenut ool imng Lifiormibd. 6tarCGau Lifiormm
aPELD TLICLITGILD GSeHDUITF . STTEHTH Fn DM FFUITRTH .

6. A shaft rotating at 1500 rpm begins to whirl dangerously when its natural
frequency coincides with rotational frequency. Identify the phenomenon causing this
condition.

1500 rpm-6L FLPILD HeT(h, ST RUIDend AHBFOeLHT FHlpmdS
NGO e1163T @I 63T FLOLOTRTCLITSHI LISSTRT AFFewal 2 HauTdhHEDGI. BbD
Beneuds HTTRTLOTET [HoHLpenard CHibo)s(Hhdh%a Lb.

A) Gyroscopic stabilization / sipeurerf! Henevdsarento

B) Damped oscillation / ewf'dsLiL’ L e
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C) Critical speed resonance / 2 v Gaus 6555
D) Static balancing / Henev FioBeneuLiLi(hge0

Answer: C) Critical speed resonance / 2 v Gais 655H e

Explanation: When shaft rotational frequency equals natural frequency, resonance
occurs and vibration amplitude becomes dangerously high. This speed is known as
critical speed or whirling speed. Excessive deflection may lead to shaft failure due to
fatigue stresses. Proper balancing and support stiffness are essential to avoid such
resonance. Therefore the condition represents critical speed resonance.

ATGITSHHLD: BTG T FLODF AHBFOUGT BT BUINNE NHH 01T FWIL_ 65T
ForTearCUITgG1  RS5F5Hia] goUbBIDSI. DML AIFje| afdFs LOsa LD
I 5. Bbd Causmd @ it Calsd vzl atenena] Causd erer ii(hLb.
Bs1 s PpPYTDG STIHIOTGLD. FRWTeT FLOBULILIBSSMID ST
B9 BTHHATGHLOU LD HuFuwid. pxHCor g1 2 un Cousks 55H 0| SLD.

7. In a reciprocating engine mechanism, the unbalanced primary force is completely
balanced by adding rotating masses in opposite direction. However, secondary force
remains unbalanced. Identify the reason for persistence of secondary unbalance.

6(Ih STV BUIBHTHHV, (LPSGTENLD FLoHeneuIDm afend THiHemnauev
FLPWILD Hemmaenard CFig g1 FoHeneuliLibssLILIHHEDSI. B BHLILIeILD
@uesTLTLD Henev afenF FLoHeneuDMBTHEERI D TTHI. BBDBTRT HTTeSTHND
SHERTLMLIG LD.

A) Secondary force varies harmonically at twice crank speed / @yesorL_mib Hewev
afenrF Hyrmids CalssbHaT B)(HLOL BIHG LOTNIED ]

B) Primary force acts along connecting rod / (pserenio afend @enewrin |
SLOLIUTET afuirs GFwsoLIbhHEDGI

C) Rotating masses eliminate all inertia effects / FrLpepiLd Henpaeir Dienests s
Camie| ae»6iT6)|HMGITU LD HISHHETMET

D) Secondary force depends only on flywheel mass / @yewrL_mib Hewev afens
afenFwmrarFevedar Henment oL (HCLo FTiBHBHGI

Answer: A) Secondary force varies harmonically at twice crank speed / @yessrLmib Hemev
afema Hrrmis Calsddher @)(HLOLHIF LOTN)IEDS]

Explanation: Primary unbalanced forces can be balanced using rotating counterweights
because they vary sinusoidally with crank speed. Secondary forces arise due to
connecting rod angularity and vary at twice the crank frequency. Their direction and
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magnitude change differently from primary forces. Hence complete balancing becomes
difficult in reciprocating systems. Therefore secondary unbalance persists.

afaTSELD: (pH@TEOLD  FoBeneuwimn  afendser  Hyrmis  Cousb gL et
@FCRmCFruIL 1penmuTeL LTHIRISTE 6TH HenmEBamTev FLOBeHeULILI(HSSHGUTLD.
GBIV QTGTLTLD 06V aTenFHGIT BeneRTLIL |& HLDLIUTGT FTUIR)| HTTRTLOTS
o maird FHprmis CausdbHar GHOLBIED OTYIRGIHGT. SaIMBSET FHendu b
e id Caimii(hHarmaest. sTarGal wLpLpeLOUITET FLoBenev CILINIIGI F1g GHTLD.

8. A helical gear pair transmits motion between parallel shafts with smooth
engagement. Which property mainly differentiates it from spur gears in dynamic
applications?

Denewts H60T(HH@hoBEML UG CLOGTENLOIITRT B I%ESHDHMB CULPBIGLD
ClameldhEe LImFEsT Corig., oL LINFSHTSEO BHHI 6Thdh LIGHTLIT6D
CoumiibFna1?

A) Zero axial thrust generation / D1Far FH6ITaT6L FGLELTENLD

B) Sudden tooth engagement / Fliej L1V Benewsia]

C) Gradual tooth engagement reducing vibration / Lng LiLng uirer LicL Benesnte
DNFTenal FHemnMEHGLD

D) Inability to transmit heavy loads / 216% gremip LifoTHm Buievrenio

Answer: C) Gradual tooth engagement reducing vibration / Lnginnguiresr Licv
BT | K [TeNaU SHHDIBLD

Explanation: Helical gears have inclined teeth, causing gradual engagement between
mating teeth. This reduces shock loading, vibration, and noise during power
transmission. Spur gears engage suddenly, producing more dynamic impact. Helical gears
are therefore preferred in high-speed and heavy-duty machinery. Their smoother
operation improves transmission efficiency and durability.

afargaid: CamedsEed LIDFSEHIHISEN FTUIR| LIDEHGT 2 GITeNBT6V, LINEHGIT
LIQUILIQuUITE  BeHTEBIDT. DEHITeL  dliFHjay, DiFidFd wPmId FHHLD
SODEGBTOGT. GOLIT LINFSEHIHIGTN Hief Dewenia| eyDLIbHID. BTV HH%
STEHBLD 2 WL TGHLD. HHCaIs LoPYID HaTdrenis RuibHImisersy Clameddsdsev
LIDF GBI BIBHET HHHBLD LIIGTLI(HSSLILI(H BeTm6T.

9. A body resting on a rough inclined plane just begins to slide downward when
inclination reaches 30°. Determine the coefficient of static friction between surfaces.
() OWITHeT HFHUPTLTST T ShBarsHe 30° Fruialsv SCL Ffuig
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CBTL BIGHEDHI. CLomLgLn |HehdsEenLUTeUTET Hensv © JTUI6)] HeTHEdS %
SHETSHEL_6 |LD.

A) 0.577
B) 0.866
C) 0.500
D) 1.732

Answer: A) 0.577

Explanation: At limiting equilibrium on an inclined plane, coefficient of friction u =tan
8. Given 6 = 30°, therefore p = tan 30° = 0.577. This represents the maximum ratio of
frictional force to normal reaction before motion starts. Static friction resists impending
motion until limiting condition occurs. Hence coefficient equals 0.577.

aPT&ESBLD: FTUISHSHMHHGV 6T6LENGV FIoHewevuTeL o JTuIey HewTHd U = tan O
DpSLD. B = 30° GTATLIHTGL W = tan 30° = 0.577. I BuISHHLD CBTLBIGLD (LHGST
2 griie] afend Lpmib C\FmIBs 31 THiaTemaruiear HHHLLF aPHBLOTGLD. Henev
2 JTIe] QUISEH®SH THIHEGLD. HCaI D JTUI16) | GGTHLD 0.577 pLD.

10. In gyroscopic motion of a marine turbine rotor, the ship experiences pitching
while moving forward. Identify the axis about which gyroscopic couple acts
predominantly.

HL6L LFenLIGT FripevTerl @uidssdHev, sLILIG wpairCer GlFsvepid GLimgi pitching
BELpEDSI1. Fipevrerl Gy 6THS FanFd enY (LphIioTs GlFuwicoLIbENSI?

A) Longitudinal axis / B 155+

B) Vertical axis / GQ\FmBI&555H1 DiFg

C) Transverse axis / @mIdhH DAFdr

D) Instantaneous axis / © L &g DiFar

Answer: C) Transverse axis / @WIkhGH iFdr

Explanation: Pitching motion occurs about the transverse axis of a ship. Due to
gyroscopic effect of the turbine rotor, a gyroscopic couple develops perpendicular to
spin axis and precession axis. This couple affects ship stability and steering
characteristics. Marine engineers carefully account for such effects in propulsion
systems. Therefore the predominant axis is transverse axis.

afersaiLd: HLILIGOET pitching @uiGsLd GNIShG FenFdF FDN HBLLBEDBI. L FfenLici
FLPGUTGI HTTGRILOTE FLPNSF NFFHGLD (PSTFLLDF ANFFBSGID OC\FBISSHTH
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Fpevral Cyry © HaTdngl. BH1 SLILIGOST HenevSSHTHOLOWI LITHBEHDSGI.
BLGV BUISB HeWLOLIL |F561T'6D Bbdb aTe6aT6)] (LPHFUILDTGTF .

11. Assertion (A): The centroid of a semicircular lamina lies on its axis of symmetry
away from the base.

Reason (R): The centroid depends upon distribution of area rather than mass density
for uniform lamina.

gn WM (A): 6wy UL $3L 1967 BBHLOLD HBHGT FLOFFJ HFF 6L
g LIL1GHUTO BH G HeiTer! DIGHLOBSIGTTS].

a&rgenrid (R): @Gy Di_jsHu jeirer 5519 60 BB LITLILIeNs | LIKFenal oL (HCLD
FT(BHLD.

A) Both A and R are true and R explains A / A topmib R @uessr(Bid #; R, A-sn
aPTHESFEDSGI

B) Both A and R are true but R does not explain A / @rawr(hid Fif'; paTT6L APGTHSBLD
<HGLGV

C) A is true but R is false / A #f; R 36um)

D) A is false but R is true / A saums; R &

Answer: A) Both A and R are true and R explains A / A iopmib R @ueor(hip Fif; R, A-
& afardsSAn

Explanation: The centroid of a semicircular lamina lies along the axis of symmetry at a
distance of 4r/3n from the base diameter. For a uniform lamina, centroid location
depends entirely on geometric area distribution and not on density variation. Since the
lamina has uniform thickness and density, symmetry governs centroid position.
Therefore both statements are true and related.

aPaTdEHLD: DHewT UL L $35L19 65T BHLOLD DIHeT FLOFFF DHFF 6L 41/31 GlBTensvaTsv
LB SIS CT H_jdhd) O\BTaTL HBL 1960 BHLIOSHRT Hewev LITLILIOTe|
udienau ol HC FTiHBFGI. A_[5HH OTOTSSTV agal HenLICL (1phBUILD.
TG @uenr(h I» MMIBEHLD FI; R, A-0 aPerdSIEDII.

12. A cam mechanism operating at high speed shows follower jump during return
stroke. Which design modification minimizes this dynamic effect?

I1HCaiaz b Grpapenpufev Fipor b QuigasHear Cirgi follower jump

gmLIBFEDSIL. 6THS I AIGHLOLIN | LOTHDLD BbSH RUIRIGATUIGD aPenaTenalds
SHNMIHGHLD?
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A) Increasing pressure angle excessively / Duipss Camrenisens L0 H %560
B) Using steeper cam profile / Dids Fruie] &rib augab LwIGTLIH 31560

C) Increasing follower spring stiffness appropriately / follower spring

BLY GTHBETEHLOGHUT FIPUITSH D Wi 5T 136V

D) Reducing base circle radius drastically / Snq LiiewL aul’ Lrggeng 1l%d
SDDSHH6V

Answer: C) Increasing follower spring stiffness appropriately / follower spring
B1G GTHSHETEHLOGHUT FIFUITSH DU ST 136V

Explanation: Follower jump occurs when inertia forces exceed spring restoring force,
causing separation between cam and follower. Increasing spring stiffness ensures
continuous contact during high-speed operation. Excessive pressure angle or steep
profile worsens dynamic behavior. Proper spring selection improves stability and reduces
vibration. Hence suitable spring stiffness minimizes follower jump.

aPemgasid: &b opmid follower ewr_ufevresr Bt | CFrie aTenF HTTGRTLOTS
gianrg SsLLBLGLTg follower jump ermLIbEWGI. Spring g 515 HRTeHLOGHILI
o wifshBHiausrev OBTLfFfuimer C\sTLfi] HewLd@d. dHHs Dipss CHreniLd
6LV HHHOLOWITRT HTLD augaid LIgFfenerens HHEfEGLb. Ffuwimrer spring
Caia) Sidienaiu b Henevulerenioeniu b &Hemadid. pHCai spring stiffness
2 WIFSBHIHEL FFUITGT 5[0

13. A machine foundation experiences forced vibration due to periodic excitation of
40 Hz. If the natural frequency of foundation is 10 Hz, determine the frequency ratio.
&(hH BWIBHT g SgHentd 40 Hz s’ Lmrus dFjeneus gmiia?sHEmsI.

Y SHNMTEHHHT BuIHend AHFGauewr 10 Hz 61afleL DiFiGlaiemsr alfsdhams
BT IHEL6) LD.

A) 0.25
B) 2
04

D) 40

Answer: C) 4

Explanation: Frequency ratio r is defined as excitation frequency divided by natural
frequency. Therefore r = 40/10 = 4. This ratio determines transmissibility and resonance
characteristics of vibrating systems. When frequency ratio becomes high, isolation
effectiveness generally improves for lightly damped systems.
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aPaTEHLD: AHH O AIBHLD TRTLIZHI HTGTL 6V BTG LoDMILD BUINEHIH
KOG WAWIINVSET aIBHLOTGID. 6TaT(Ca r = 40/10 = 4. BbS @THHLD
ot aPFBHMBUD  RSHHH[e|  HenevEemenu b BFLOTETNSIEDSI.  Dih%
RO ATBBHSHHL e HatenioliihdHev GrotbLi(BLb.

14. A deformable body subjected to gradually increasing axial load exhibits
proportional deformation only within a specific region of stress—strain behavior.
Identify the theoretical property governing this linear elastic condition. /

Lig LI 1q Uit HEBPHBLD AHFFr FeOLDdHG 2 LLILL D (HLOTMETs 19Ul D L 6V,
SO L Di1pssH-auemara| LiGHUTe ol (HCLo afESTFIT LOTHMSH NS
GaueaiLibh5318mF1. @b ChIUIL BV GHHHRTHLOHUI B e PIHSHLD

CaHT LT (' LIGRTEHLI SHewsTL MG JLD.

A) Poisson's effect / QMU IF&T afenare]

B) Hooke's law / am?sfair af s

C) Plastic instability / Lfemrevig & HemevuPeiremnLo
D) Strain hardening / a1ewaTe)| Hig @TLOTSHGL

Answer: B) Hooke's law / @258t afs

Explanation: Hooke's law states that stress is directly proportional to strain within the
elastic limit of a material. This proportionality exists only in the linear region of the
stress—strain curve. Beyond elastic limit, permanent deformation begins and the law no
longer applies. It forms the basis for elastic analysis of deformable bodies. Hence Hooke's
law governs the linear elastic condition.

aPemGEsLD: @25ERT ATFHLILIG, GILITHTGT BV 6TELEMEHGSEHT H(APHBHLD LOMMILD
aIemare| ChialHHLoTH B)HdHSGLID. Bbdb 2 Me stress—strain aenyLIL gdher Chiuiey
LIGHUTeV 1oL’ (HCLo QUITBHGILD. BV 6TLENCUGHILIG HTGHITIQUIGZILD BIHSBT LOTHDLD
CBTLBISHEDSHI. 2 (HLOTMEIS 1QUI D L VEHNNGT BVUSHHHBTHLD  LIGLILITUINT 6T
g LiLienL. @Biaim@d. HCou am2EHesr af'F.

15. A heavy industrial rolling mill requires transmission of high torque with minimum
speed fluctuation under fluctuating load conditions. Identify the most suitable
mechanical device.

DB FrenLo LoTMILITHHE@BL 6T C\FuILLIBLD CIBTLILZHIHD 2 (HEDGT eV,
Gombs Cous ormim’ BHLar AHHs sipnd afengemuwt Liform
Coueisrig u jeitang 1. @am CLThdsLotet Quibdy 2 niLiend Caibo)s[Hdse Lb.

A) Differential gear / Coumiir_(H LIDFESBTLD
B) Flywheel / afenauirerdFsvay
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C) Universal joint / QLiTg1F FrehdF BDenewrLi |
D) Cam follower / &11b LPTO\STL FLITGT

Answer: B) Flywheel / afenguwireirFsvsps

Explanation: A flywheel stores excess rotational energy during high torque periods and
releases it during low torque intervals. This minimizes speed fluctuation in cyclically
loaded machines such as rolling mills and presses. It improves operational smoothness
and reduces power demand variation from the prime mover. Therefore flywheel is the
most suitable device.

afersasDd: afenFwmeTdsvspl HFs FpmF womenev CFLOSHHI, SMHDH FeHLD
Crrmisarsy GatefufbhEmal. Daeamev Cous rMILITH SHDEDSHI. 2 (HEHGT
ewev LoMMILD Liyerv CLimern QuipbHrmisalsy Bg1 GULoGTeOLOWITRT BUIdhESND
AUPEIGEDSL. LITsTRr RuishEuiesy Fewwn rmTh GonEDSHI. WHECal
afengFuwirerFsvGov Ffwimear Cxia|.

16. Which of the following statements regarding gyroscopic couple in rotating systems
are correct?

(i) Gyroscopic couple acts perpendicular to spin axis.

(ii) Magnitude depends on angular momentum.

(iii) Gyroscopic effect is absent in marine turbines.

(iv) Direction follows right-hand rule.

SFLPWILD HeWLOLIL |FHa 60 Frpevrarl Gerig emuwidF FTjh LITeU(HLD Fn MMIHerfieL
FINWITETen6U 6Tem6u?

(i) spevral Gy Fipmd NFFmG C\FBISSHTSH GClFwILLI(HLD.

(i) 1ere) CaTent DuIssCalsdamdb FT(HLD.

(iii) SL 6V L FenLIgT&Hea 6L FipeuTal’ afenarea] Bsvensv.

(iv) HenaF auevgIend afFHenwils LPGSTLIDMILD.

A) (1), (ii) and (iv) only / (i), (ii), (iv) oL’ (BLb
B) (ii) and (iii) only / (ii), (iii) Lo’ (HLb

O (i) and (iii) only / (i), (iii) oL’ (HLb

D) All are correct / Diewarsgid Fif

Answer: A) (i), (ii) and (iv) only / (i), (ii), (iv) Lor” (B

Explanation: Gyroscopic couple acts perpendicular to both spin and precessional axes.
Its magnitude depends upon angular momentum and precessional velocity. The
direction is determined by the right-hand rule. Marine turbines strongly exhibit
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gyroscopic effects affecting ship stability. Therefore statement (iii) is incorrect while the
others are correct.

afersamsd:  speurel  Cmmg  FpmF  AFFHFESD  ((PRTFHIDF  AFFIHGLD
QFRIGHHTHE OFwvLIHEDSL. iparT ey Carent Quiss(Cersd s JLb
(LPGITFLODSF Causdamau b FTHDSHI.  HewF RIS IGN afPFHL g
SioralsslibEng. S Limuarsaley  Hipevral  afeersy  LH%
wpdEunorergl. sCau (iil) Saimi; opmeneu Fif.

17. The radius of gyration of a solid body is defined as the distance from the axis at
which the entire mass can be assumed concentrated without altering moment of
inertia. Identify the correct formula.

@H SLLIGITHaP&T FHpmHF QbILb 6TRTLIGI, CLoTSHS HewmujLd HFFPe0 HHHI 52
SHMTSH0 Hrasst(HeTaTHTSH HHBHBITILD ML_SHHTGHLO LOTHDLOGTY B(HIHSLD
SMILOTGLD. FPwirer Fwarur oL g Caibo)s[HdEse Lb.

A)k=i
m
B)kz\F
m
C) k = Im?
mk=§

Answer / @9e»L: B) k = \/%

Explanation: Radius of gyration is related to moment of inertia by the equation I = mk?>.
Rearranging gives k = v(I/m). It represents the equivalent distance at which entire mass
may be concentrated while preserving rotational inertia. This concept is widely used in
dynamics and structural analysis. Therefore option B is correct.

afTSHBLD: FLPMSF ILD LEMMILD NL_FGSaTento 2 may | = mk? YLb. @FeO BB k
= V(/m) eter QuUUILIGEDGL Gords Heomeruws M SV L FHTrSHe0
HrewrHereansrads  spHamepid HCPH QLGBATND  FWLEGD. DI
BUIBIGHTWIGL LoPMILD HL LU | LIGLUTLIOTD (pdhduiorargl. psGas B
Fwirer afenL.

18. In high-speed rotating shafts, which safety principle is most important to prevent
catastrophic failure due to resonance near critical speed?
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UFCaus Fipavild Hewt(hdsafev, 2 W Causs pdsHieurew expLbid CLirfa)
apWewalsh HBHdhB LOB (ILpSHEUILOTRT LITHIHTLU | O\HBTeITens 6T351?

A) Operate continuously at critical speed / ® v GaisgsFev C\HTL [HFHI BuidkSHHe0
B) Increase resonance duration deliberately / spggdioa) Chrdhens DidsssHe

C) Rapidly pass through critical speed range / ® un1 Gaus LGHenuws afengairs
BL_hFH1%H60

D) Reduce shaft stiffness completely / sew1(h F1qATHBETEHLOGHWS (LPAPEUSHILD
S EE Y

Answer: C) Rapidly pass through critical speed range / 2 v Gous LigHemuws
QleOIAITSH HL 156V

Explanation: At critical speed, resonance causes excessive vibration and dangerous
stresses in shafts. Engineers design machines to pass rapidly through this range during
startup and shutdown. Prolonged operation near critical speed may cause fatigue failure.
Proper balancing and damping are also important preventive measures. Hence rapid
passage through critical speed range is safest.

afargsin: 2 U Caissbdev QR5H5HHI6| BTIHIOTSE iHH iHje] LOPHWILD
DLISHTHT  NLPHBHBISHGT 2 (HAUTHITOT. TarCGal QUIBSHTHISAT GIBHTL BHLD
wonid FyisssHer Curzyr @ps GCous LGH®U aPeIaITS L HGLDLIG
aug aemdssLiLbRarmert. Heor Coyp @ v CausgHer Quisdermer Carie)
wp¥e| oD, Ffuimer FoBeneuliLiBGBeId Hewf'i b euduib. pHCor
QIeOIUTSH BLHFHIH6V LITHIBTLILITGTF.

19. Which one of the following is NOT a function of a governor in mechanical
systems?

LP&reuHaUGTaIDDD 6T QUIBAET 26eiTHHATUTGT O\FUIGUTHTFI?

A) Maintaining mean speed / Fgr# Cousghensd LIFTLOF'HH60

B) Regulating fuel supply with load variation / grewio LormLITL 19 H G 7ML
eTfOILIT(HEIT auLpBISHEn6L HL(HLILI(HSSH60

C) Storing rotational energy / #pmd pmmensv CFLOBH6L

D) Reducing speed fluctuation due to load changes / grewio oMM STV 6IMLIHLD
Gauss LoTmILITL DL GHeHMdIHeV

Answer: C) Storing rotational energy / srpmd pmmenev CFLdlshHe0

Explanation: Governors regulate the mean speed of engines by controlling fuel or
working fluid supply according to load variation. They do not store energy. Energy
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storage and release to minimize cyclic fluctuation is the function of a flywheel.
Therefore storing rotational energy is not a governor function. Hence option C is correct.

APTSHHLD: WeTHHAT, FEOLD LOTHILITL QNG IMLI  GTFQWITHGT  GULPRISENGV
sLHLubsd Fmraf Caissbensd LITONEEDSHI. eITeL HFH  DDENGV
Cadsatgl. Fpmd wopmenew CFlsz1 Geuafufbaiz afenFwirerFsvedat
Cauemev. 6TarCeut FrpmF wmmev CFLOGH6D QeiTHHATUTGT G1FUIGVEL6V.

20. The damping coefficient in vibration analysis is commonly expressed in which SI
unit?

DFH e LIGLILTU IO Hewt LI | Gesstdhid QLTS ieuTs 6ThS SI Disvdev
Qv IL®SSLILIH BDH1?

A) N/m / Bupt’ L er/16 L

B) N's/m / Bupl’ L ar-afermg /16 L
C) kg:m? / HQsur-157

D) rad/s / Griguiet/aPesrmig

Answer: B) N's/m / fupl’ L ar-afermg /6L L

Explanation: Damping coefficient represents resisting force per unit velocity in vibrating
systems. Since damping force is proportional to velocity, its SI unit becomes Newton-
second per meter (N-s/m). This parameter determines energy dissipation characteristics.
Higher damping reduces resonance amplitude. Therefore N-s/m is the correct unit.

afardsd: S| Gewrdsd eTarighl GCalssEnasrear erHiln|] afenFeni
SDBEDG1. w1 | afenF Caisdhng Chialdsiorarsrey Diger Sl Siev@ N-s/m
DGLD. BB WHWL Fenga| LismenLl HFoTalESmgl. s S| Rs55H 10|
afFenaF GenmahGHb. pHEal N-s/m FPuimer dievs.

21. A machine tool spindle requires precise transmission with exact angular velocity
ratio and minimal slip under varying loads. Which application-based power
transmission element is most appropriate?

BuipSr HHaT avLerIg V1% Fievetuiorer Carant Cals afEHLd LoPMILD
Geombsb Ffa] CheamailiibEmgl. eThs Quiss LfioTom 2 miiGL Lhsea b
QUITHSHSLOTETF?

A) Belt drive / LiewL uiss1D
B) Rope drive / sufmi @uidhawsid
C) Gear drive / LIDF&HBT BUIGEHBLD

D) Friction wheel / ® gruie) #5510
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Answer: C) Gear drive / LIDFS&5T @UISSLD

Explanation: Gear drives provide positive transmission without slip, ensuring constant
velocity ratio between shafts. They are highly suitable for precision machine tools and
heavy-duty applications. Belt and rope drives may experience slip under varying loads.
Gears also transmit higher torque efficiently. Hence gear drive is most appropriate.

aPaT&E&ELD: LIDFSBT BUISHLD FPOTVUTSH HIGLOWIOTHT BUIshd LIPLOTHDE %
QUPRISHEDS. BDFHI BUIBSET HHATHGT LOHYID HTFOLD LILIGTLIT(HHEHIHS
JMMGI. LILeHL LopMIDd HuTnI Buissniseflev Ffe)] 6IMLIL GUTLD. LINFEBIBIGHGT
IFs FpnmF afengeowmd o Lfiormib. wECau gear drive Ffusresr
Caiay.

22. A mechanism in which one link is fixed and another link makes complete rotation
while the remaining links oscillate is classified as which type?

6(H DHERTLIL | [HeweuiiTaa LD LoHOIMT(H BeHETLIL | (LpLpF FpmF GlFunieLd,
LESAPGITGT REHERTLIL |HAT HHFR D@ LD O\FU I LD DIGHLOLIL | 6T INHD
QT LpemmUiITS aUHSLILIHSHSLILIHFDSHI?

A) Double rocker mechanism / @y’ ewL grai Curmyapenm
B) Crank-rocker mechanism / Hyrmig-grag Gy penm
C) Elliptical trammel / 61601119 5356V 19 7TLOGL

D) Scotch yoke mechanism / evvasr g Guird Glumpupenm

Answer: B) Crank-rocker mechanism / Hyrmig-grai Curm wpenm

Explanation: In a crank-rocker mechanism, one link acts as a crank and rotates
completely, while another link oscillates like a rocker. One link remains fixed to provide
the frame. This mechanism is a common inversion of a four-bar chain. It is widely used
in pumps and engine mechanisms.

aPardhaLD: HITHIG-TTHE] CIITY LpeHDUTEL 63(H BeWeRTLIL| (LpLpF FrpmF OIFu u jLb;
LomGwTeTMI grHi GLITevL DiewFamILD. 5p(H DeHEwTLIL| Heneuuirs B HEGLD. BDHI
BTRTH—-HLOLY FRIEOUIST CITGIeUTaT LOTHMI HEHLOLIITGLD. LILDL|F6IT LOMMILD
BuibHrmIsars0 B3I LigaiecuTds LIGTLIHSSLILIHBEDIBI.

23. During balancing of rotating masses, the resultant centrifugal force becomes zero
but a residual couple still exists. Identify the balancing condition achieved.
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FLPWILD Henmaenar FLofenevliLi(hs i CLiTgi GLoTshs enowiafevdsd afens
LLRUILOTEDG1; DparTev LOSpeiTar Gy C\BTL FHDBI. WL HSHIGTAT FLOH w6V
[Henevenut HessTL Wi Lb.

A) Complete dynamic balance / (pipewiowirest Quimigd FLobenev
B) Static balance only / Hemev FLoBemev Lol (HLb

C) Neutral equilibrium / p(HBHemev FioHenev

D) Resonant balance / spdgdlio| FLobemnev

Answer: B) Static balance only / Hewev FLoHemev oL’ (Hib

Explanation: Static balance exists when resultant centrifugal force becomes :zero,
preventing translational vibration. However, if a residual couple remains, rotational
vibration still exists and dynamic balance is incomplete. Complete dynamic balancing
requires both resultant force and resultant couple to become zero. Hence the condition
corresponds only to static balance.

aPTESLD: GLOTSHS HLOUIRTVEHS ATHF LMUILOTRTTED Hen6v FLOBemev HenLdSLD.
arTev LOSHperar Cmry DBBSTeV FHIOHF DiFHje CLBTL (HLD. (LPULHEDLOWITET
BUIRIGF FLOBeHeLES OLoTHS afendu jib Cagrigu b LuioTs R Hdds (Ceviat (hLb.
W5Ca1 @1 Henev FLoBenev oL (HGLo.

24. The standard pressure angle most commonly used in modern involute gear
systems for power transmission is:

pafer involute LINFHESBT DewLoLn jHa'6sL QTG I0Ts LwieTLIHSSLII([HLD
Beneuiiteast DiLpss CHTERTLD 613517

A) 10°
B) 14.5°
0 20°
D) 30°

Answer: C) 20°

Explanation: Modern involute gear systems predominantly use a 20° pressure angle
because it provides stronger teeth and better load-carrying capacity. Earlier systems
commonly used 14.5°. Higher pressure angle improves tooth strength but increases
radial load. Hence 20° has become the standard in most industrial gear applications.

afersssd: pafar involute LINFEHIBIGTV 20° Lpss CHTERILD Dih%HLD
LISTLBHSSLILHEDGI. D1 LINSETGT @ IOHLOGHUIU JLD FreHLD HTRIGLD
HOHTULD 2 WIFSHIBDGI. LIeHLp! DHenLoLil jHere0 14.5° LiiGTLIBSSUIIL L F1.
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NB % 1pdsH CHTERTLD LIGL 00HLOHII D WIfSHHTTEILD bT ePenFenILi LD
N BFBEBEDBI. HCar 20° HemeLUITRT LOHLILITES D GTeTg.

25. A vibration analysis flowchart follows the sequence: Excitation Force — System
Response — Energy Dissipation — Reduced Amplitude. Identify the mechanism
primarily responsible for energy dissipation.

6(h AH | LIGSLIITUI®| 6L L LILIL LD: HTGHTL 6D aTenF — Lol | LIFeL —
OOV FeNFBa| — SMDbHDH aTFdr TR HMLOHSHIGITTFI. DML Fandalnd
(LPSHGTGHOLOUITS HTTGRTLOTGT <HGHLOLIGHLI HewTL DULIG JLD.

A) Resonance / s gdia]|

B) Damping mechanism / gewf'in | DiewioLn |
C) Critical speed / ® uu1 GausmsLd

D) Gyroscopic effect / aripeurarl! aPenere

Answer: B) Damping mechanism / sewflLi | DiewioLn |

Explanation: Damping mechanisms dissipate vibrational energy in the form of heat or
friction. This reduces vibration amplitude and improves system stability. Without
damping, resonance amplitudes could become dangerously high. Energy dissipation is
therefore directly associated with damping action. Hence the correct answer is damping
mechanism.

afaTSBLD:  FHewlLi | DDLU HT AFHe] pDHOenev Gouliibd  DeLevI
9 JTUIUTS FeNSBHERITDT. BBV e aIFdr GHHMEDHI LOPILD DHeHLDLIL |
Benevg gaTento GILIMIEDGI. Bt | eveneubliatsv 5HHT0| aTFdr pLIGHTSH
F 5 FHGLD. WHCa1 MWL FenBaTnG Hel'LIGLI HTTGSTLD.

26. A rotating disc has a mass moment of inertia of 8 kg-m2 and angular acceleration
of 6 rad/s>. Determine the torque required to produce this acceleration.

6(H FHLPGYILD QUL 19 &T Hewm R SFaTento 8 kg'm? opmid Caxrentsd Hif'sLd 6
rad/s’ Qp@Ld. @bd HIFBSMD 2 HouTshs CHenanret sipnF afenaeni
ST HEL G LD.

A) 24 N'm
B) 36 Nm
C) 48 Nm
D) 64 Nm
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Answer: C) 48 N'm

Explanation: Torque in rotational dynamics is given by T = Ia, where I is mass moment
of inertia and a is angular acceleration. Substituting values gives T = 8 x 6 = 48 N-m.
This relation is analogous to Newton's second law for rotational systems. Hence required
torque equals 48 N-m.

afardssid: Fpnd QuiniGafwiedsv spnd afeng T = la @b, @wig 1 = Heom
oL Sgareny wpnid o = Carews SHifsd. O&THSSILLL  1oFn |Henar
ormPartew T = 8 x 6 = 48 Nm. @51 FHLOHF HWLOLIL|FHGHSHETT HUpL L 6563
@raLmid afFEG prTengl. HsCou Coremeanurer Fpnpd afens 48 Nm
SLD.

27. In rigid body dynamics, the principle stating that "if the algebraic sum of external
forces and moments acting on a body is zero, the body remains in equilibrium” forms
the basis of statics. Identify this fundamental principle.

" o Ladar 1551 QFuisLiBid Galef afenaser wpmid Fiend Gegrig sefer
g L (D5C\BTeNd LLQUILDTS BHHST6L _L 6L FLoHenevuisd BHHSID 6TETM
GClaTeTend HenevuTu1edar g LILieHL TG, Bbgb g LiLienr. CaHrim’enL
SHENTLMLIG LD.

A) Bernoulli's principle / QLiiGerred CasrL Lim(®

B) Principle of transmissibility / Lifilormmds G\smeiTends
C) Newton's first law / Bupl’Lafler 1pHeL afF

D) Lami's theorem / eurifufesr Car Lir(h

Answer: C) Newton's first law / Bupl’Lafler 1psHeL %

Explanation: Newton's first law states that a body remains at rest or in uniform motion
unless acted upon by an unbalanced external force. In statics, equilibrium exists when
resultant force and moment become zero. This law forms the foundation for particle
and rigid body equilibrium analysis. It is widely applied in engineering mechanics.

afardsain:  BuplLafear  (1psed  afFlng, Oeuel  Fwfewewpm  afens
Bevemaowiastisy 2 L6  AHewpHuiCGeor  Fyrer  QuisssFCeLT  B)(HHBSLD.
Beneuuiwiedsv, Glors s afenau b CLoTshs Fipmd Cymgu b L LRUILOTS B(HHSTEV
FLOHemeV FLBEGID. HIHGT PMID S 2 L6V FIOHeneL LIGLIITUIOT T

I LILIGHL. DFHIUTSLD.
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28. The method in kinematics used to determine relative velocities in mechanisms by
constructing vector polygons is known as:

QU pemw Quissauiedsv, GloudsL [ LIVCHTERTRIGENT HeOLOG ]
QBTL i1 oL w1 CausBIEmGT HTSHRBLD (LPeHD 6THI?

A) Instantaneous center method / © 1 &g ewiows penm

B) Analytical differentiation method / &ewf's Coumiir” (Hupenm
C) Velocity diagram method / Gaus ey wpeom

D) Tabular balancing method / i’ auewent FLoHensv (wpenm

Answer: C) Velocity diagram method / Gaus eusnyLiL wpenm

Explanation: The velocity diagram method is a graphical technique used in mechanism
analysis. Relative velocities of links are represented using vector polygons based on
kinematic constraints. It is particularly useful in four-bar and slider-crank mechanisms.
The method simplifies complex velocity relationships visually. Therefore velocity
diagram method is correct.

afarsasn: Gous atengUL  (peom  eTarLgl  Gumipenn  Ruisbsaiuiedsv
LIISTUBLD QUHIHMGV (LHeHD AGLD. DewentLi jHaf'ar G\BTL i) Cousmbiser
QousLi LevCHTaTRIGNTS HTLLLILIBHESIDST. BB BIATSH-HOLY  LoHMILD
AVGHGUL - HIMBIS NHGHLOLN [HTeL NHHBLD LSTLHSS IO EDSL. FoHHeLTERT
GCous 2 paysamear eTafsr1s afarheingl. WsCar CGais UL (LpeHD
Ffwirers).

29. A wind turbine rotor experiences gyroscopic effects during directional changes
under varying wind conditions. Which renewable energy system primarily involves
such rotating dynamic behavior?

LOTMILD HTOMIS HenFHef v, STHMTE6 FrLped HenFoTmwsHear GLITSHI sripeuTer’
a6 BT AHILINTEHEDF . 6THS 1 |BILILPIHEHESHIBE DML HeHLOLILT6L
B5HMBI FpHF RUIBIGSATUIG (LPSFUILDTES D _aTaTSHI?

A) Solar photovoltaic panel / @ fus sparf! Ll&TSHGLLD
B) Wind energy conversion system / STHDTE»6L <ZpDM6V LOTHD HeWLOLIL |

C) Geothermal heat exchanger / 1jafu o310 GlouLiLr Lormn)
D) Tidal reservoir dam / Diemeubi Diewesr

Answer: B) Wind energy conversion system / &STHDTeH60 QpDM6V LOTHMD HGHLOLIL |

Explanation: Wind turbines contain high-speed rotating blades and shafts that undergo
gyroscopic effects during yawing and directional changes. These dynamic effects
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influence structural stability and bearing loads. Mechanical analysis is essential for safe
turbine operation under fluctuating wind conditions. Hence wind energy conversion
systems strongly involve gyroscopic behavior.

aPTSHHLD: HTHMTENGVSETV NHFCaUB FLPID LINEHESBGT LODMILD 55T (hFHa6iT
o aitenad. HTOMIG Hang IMIDCLITSHI FripeuTal afenarTa sl 2 (HEaUTHSTMGT.
Bemar SLLHLOLIL| [Hen6VHBHHTGHLOGHUIU LD HTHIE FeHLDEHEDGTU LD LITHBHRTMD60T.
LITSHISTUILITGST QUISSHSHEDHTS QUIBIGaTUIL LIGLIUTUID| HeudFuid. psCal
STHMTeD6L AHewoLIGLI FPwITer afenL_.

30. In a single degree of freedom vibrating system, the property responsible for storing
vibrational energy in the form of displacement is identified as:

QRMEND FHHHT T LU IFTe| ewioLILTev, B LIGLwfe| angafew
o] pHMenev CFLOFHGSLD LIGHTL | 6THI?

A) Damping / gewsfln |

B) Stiffness / &9 ardHeTEOLD
C) Inertia / Garjay

D) Resonance / spdgdia|

Answer: B) Stiffness / %19 a5 H6Te0LO

Explanation: Stiffness is the elastic property that stores potential energy during
deformation. In vibrating systems, displacement energy is stored in springs or elastic
members. Inertia stores kinetic energy, while damping dissipates energy. Therefore
stiffness governs energy storage due to displacement. Hence option B is correct.

O PTEHBLD: H1G GTHHGTGHLD 6TGTLIG ] LOTWMIHHT GLITSI [Henev pmmenev CaFLids@Ld
BVSHHHTGOLD  LIGHTLITGHLD. DiFia| HewLoLl jHaf'esD spring DeLevgl BevS
2 min ser GLLGLia] ppmenev CHFxOGHaTner. CFrie) Buidhds pNHDHeN6L
CFLOGHSLD; Hawl'Li | pHmenev Fangdh@ld. psCa L LIGLILITa] BDDEVISHSI:
SHTTGHTLD H1q T HBHGT GHLD.

31. A flywheel of mass moment of inertia 12 kg-m? rotates at 20 rad/s. Determine its
kinetic energy of rotation.

12 kg-m’ LG garento G\HTeRTL. afenFuwimeTdFsvsyl 20 rad/s Carenr CougsdHev
FLPGVEMS1. BT FLpNF RUIGE DMENGV HeTdhEL 6 [LD.

A) 1200]
B) 2400]
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C) 3600]
D) 4800]

Answer / @9emL: B) 2400 ]

Explanation: Rotational kinetic energy is calculated using KE = /;Iw> Substituting I = 12
kgm? and w = 20 rad/s gives KE = 0.5 x 12 x 202 = 2400 ]. Flywheels store this
rotational energy to reduce speed fluctuation in machinery.

afardhaid:  FpNF  Buiss Wpwev KE = “Llw? eT@Twm  FOSTLTLLT6V
SastahHLLILbEDSI | = 12 kg'm? ommib w = 20 rad/s srarigrev KE = 0.5 x 12 x
20° = 2400 ]. @Bs5 PoWavev afewFwimerFevey) CFdsz Gous rmim enL
SODHEEDG .

32. Compared with spur gears, helical gears are preferred in high-speed machinery
mainly because:

oL LIDFSEIHISE@HL T RUILIBLOCLITSI, OameddEsev LINFSHHIHISNT HHCais
BuIBSTEISOTeV AHH LD LIIGTLH SHLILIHQUSDBTET (1PHBUI HTTGHTLD 6T 1?

A) They eliminate axial thrust completely / Diga Beiramansv (wLpiLpenLOWITS
b & SHHGBTMET

B) They provide smoother and quieter operation / GILoGITeHLOWITEST LODMILD
DNDLOHUITET BUISSHSD S QULPBIGHHGT DT

C) They require no lubrication / spLiLienesT CHemauTevenev

D) They cannot transmit heavy loads / D1Hax sreniosewar LifLoTD (LpiguITH)

Answer: B) They provide smoother and quieter operation / GloarenLouITesT LOHMID
DIHLOSIITRT RUISESHND QULPBIGHE DTG

Explanation: Helical gears have inclined teeth that engage gradually, reducing shock and
vibration during operation. This results in quieter and smoother power transmission
compared with spur gears. They are suitable for high-speed and heavy-duty
applications. However, they produce axial thrust requiring proper bearing support.
Hence smoother operation is the main advantage.

afardgaid: CamedEsEey LINFEBIBRIGOTL FTUI| LIDSHGT G(HLILISTEL LIDEH6T
LIQUILIQUITH E)eHETRBIDRT. BHHMeV AHHFFS oPmId DiFHie| HeHDEDII.
TarCal  DenoHwitar YWD CULOGTEOLOWITRT BUIGHLD HeOLHHDHI. BDBI
IHCaIS LOPMID HRTFHMD QUIBSTHEIBEHESD TDDSH]. I@TTV Fdr BTGV
9 HuTLd. pHCe GlLoarenLowiTesr RuidhHGLD (1pdsEs HTTeSTLD.
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33. A centrifugal governor automatically adjusts fuel supply in an internal
combustion engine according to load variation. Identify the application-based
definition of this device.

DLUINTVES e HHAT, 2 66T 0] QUIbHTHHV FrewLp LOTMILITL 19 D 6IDLI
eTfOILIT(HGIT ULPBIGHEN6L HTesTTH S (HLILIHSSHIEMSBI. RS HHaluler LT
FTHS QUHTUIGHDENILI HSTL MILIG)LD.

A) Energy storage device / Qpmmev CaFiLn | Hma?

B) Automatic speed regulating device / srasfuisid Gaus S HLILTLH HHa?
C) Vibration absorbing element / iflia| 2 Pehaid 2 min |

D) Torque multiplying mechanism / &1pmd efens GlLimEGLD GlLTr Lpenm

Answer: B) Automatic speed regulating device / sratuwisid Cais s BT (H HHa?

Explanation: A governor automatically maintains the mean speed of an engine despite
load changes. It adjusts fuel supply or working fluid according to speed variation.
Governors are essential in turbines, engines, and industrial machines for stable
operation. Therefore it is fundamentally an automatic speed regulating device.

aPargs: WeTHHOT, Fren  TYILITHHNSTCLTHID QuIbSTSIHST  FITF]
Cousdend HTetra LFTLONSHEDSI. Caids LoTHmEHHENG FML TRCLITHET HeLeVI
QrwmuT® Hraugbews S HLLGSHIFEDGI Lienusr wpmid GBTHevgienm
BuipSImIBale0 B3 (pdLioTargl. pHCat B3I sTatwinid Cals L O 6
S(HATWITSLD.

34. During force analysis of a four-bar mechanism, the sequence followed is:
Determine kinematics — Calculate inertia forces — Apply equilibrium equations —
Solve reactions. Identify the conceptual algorithm used.

BT&TGH—-HLOLY QILTW ipenmufer afend LGLLITU IO LPsTLmpLLIBD anfends:
Bu 155UV HBETHFBL 6L — CFTI6 ATHFHGT HETHHL GV — FLOHEHEL
FLOGTLITH ST LIIGTLI(HSH — THIQTeHTHAT HILoT6lSH60. Dbk H(HHHU GV
HETHESL(H (LPEHDEHUI HEHLUITGTLD HTGIT6) [LD.

A) Static inversion method / Henev LoTHMI (1LpeOD

B) Dynamic force analysis procedure / @Quimkigaluicv afend LIGLILITLI6|
[BEHL_(LHGHD

C) Stress averaging algorithm / Dipss Frraf wpewm

D) Polar coordinate balancing / giipa @enenstaCaT® FLOBeM6L (LpeHD
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Answer: B) Dynamic force analysis procedure / Quikigafuisy afendF LIGLILITUIG|
IBGWL_(LPEHMD

Explanation: Dynamic force analysis involves determining motion parameters first,
followed by inertia force calculations. These inertia forces are then included in
equilibrium equations to determine unknown reactions and forces. The procedure is
essential in mechanism design and machine dynamics. Hence the given sequence
represents dynamic force analysis.

afarssn: @uiniGalwicv afengd LGLUUTLIRT (1pHefe0 BUIGESE HeTe [HT
STSELLILIH Basrmert. LPssrery CFrie | afendmser $iomelssLi (b Barmer. ene
FoRenev FGTLITHHNMD CHFissL’(h THialemaTSHerT PMID ATeHIHGIT
SHTHEL LILIHFSTDET. QUIBAET 61119 1IHLOLILTGL BB BEHL(LPeHD (LPSHHUILDTETSI.
WHCa1 g1 QuIniHaTiiey afendF LIGLILITLI®| (LpeDD bGLD.

35. The point through which the entire weight of a body may be assumed to act
irrespective of orientation is defined as:

6(h 2_LaOar GUoTdh G 6TewL GIFWILLIDOUBTSE HIHBLILIDLD L [6iTerl, Digh et
BenevemwiLt QImHL LIS SHTLOG, 6T IITH] UGHTUWINIGESLILIHHEDSI?

A) Centroid / m(H1oLb

B) Pole center / $ima ewLowitb

C) Centre of gravity / FFfLn | eoLOWILD
D) Shear center / Glou’ () emLOWILD

Answer: C) Centre of gravity / FFjLi | ewiowiid

Explanation: The centre of gravity is the point through which the resultant gravitational
force of a body acts. It depends upon mass distribution and gravitational field. For
uniform gravitational fields, it coincides with center of mass. This concept is
fundamental in stability and equilibrium analysis.

aPT&EBLD: FFFLIL | GDLOWILD 6TGTLIGI 2 L 60GT QLomd g rFiL | fend GlFuisvoLI(haisTs
SHSLILIBLD LeTerumgld. a1 Beom Lkfe| wPYID FFLIL LSS FTIHSII.
Gy orFfwimesr il LjeugHev BFHI mass center D LT IHEHHTH B HABGBLD.
HemeVSSBGTENLD LOMMILD FLOBHeNH6L LIGLILITUINTD BF1 (LpIEUILDTGT S

36. For machine elements subjected to repeated cyclic loading and vibration, which
material property is most critical to prevent fatigue failure?
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156T(HLD 1563T(HLD LOTMILD FeWLD LoMMILD FTaTDG 2 L LB SuibHy
o min jsafev, CFria| upmenaid HbHdEs 6Thdb GUITHET LicwTl | L0
(LPSHBUIOTETF?

A) Ductility / @1penarigBerento

B) Hardness / &19 e geremnLn

C) Endurance strength / Garjey H1HIFLD Q11606010
D) Thermal conductivity / GlauLis &L 3155065

Answer: C) Endurance strength / Garjey srmigLd aedenio

Explanation: Endurance strength represents the ability of a material to withstand
repeated cyclic stresses without failure. Machine shafts, springs, and gears are commonly
subjected to fluctuating loads and vibrations. Fatigue failure can occur even below yield
stress due to repeated loading. Therefore endurance strength is the most critical property.

afardad: CFrie) HTRIGLD 0L TRTLIGI, LOT(HLD 16eT(HLd 6IMLI(HLD LOTMILD
DNLPSSBISAT (PP HTHRIGLD CUIT(HETGT HMET DPLD. Hewst(hFHeiT, spring-—
&6IT LOMMILD LIDFSHBIBISGT LOTMILD FenloSH@hdb 2 L LibRearmer. Yield stress—gm
afL GowmauTear DiipsssHwid Caria) wpPe| erpLLeurid. %ECGas endurance
strength 103 (pdEuioTesrgi.

37. Assertion (A): Dynamic balancing of rotating masses requires resultant force and
resultant couple to be zero.

g mmI (A): FLPILD HenmaEafar BUinigd FIOHenevdEE OLoTHs afendu (b CLoTss
Cegriqu b 1 puiors @hdsas Ceresnt(HLb.

Reason (R): Static balancing alone eliminates all vibration effects completely.

&rgenttd (R): Hemev FLofemev Lo (HLd Dewars gl Didlie| afenerTe [Heneimu JLb
ApOPYILD HEHSEDGI-

A) Both A and R are true and R explains A / A topmib R @uessr(id F; R, A-sn
aPTHESFEDSBI

B) Both A and R are true but R does not explain A / @resr(Hip F1; QpeTTeL DIOTHFHLD
DIGLGV

C) A is true but R is false / A #f; R geum)

D) A is false but R is true / A seumi; R &

Answer: C) A is true but R is false / A &f; R 30um)

Explanation: Dynamic balancing requires both resultant centrifugal force and resultant
couple to vanish. Static balancing only eliminates resultant force, but unbalanced
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couples may still exist. Therefore, rotational vibration can continue even after static
balancing. Complete elimination of vibration requires dynamic balancing. Hence A is
true while R is false.

aPaTdsD: BUIBIGF FIDHeHVESG OLoTeHs bwialevdsd afewdFujd OCLoThs
Corqup Lpuiors Rhass Couar(hid. Hewev FoBfensv GLoTds afengenit
L (Hib B&EGLD; Warrev Cmg C\HTLgeuTLd. BBeTTeL FILEMSF idlie BRISTLO
BHEHSLD.  (pLpenowiTaT AFHie| BassHnG dynamic balancing DeuFuib.
2w5Ca1 A F; R saum).

38. The phenomenon in which vibration amplitude becomes excessively large when
excitation frequency equals natural frequency is known as:

BHIBTL 6V HHFOe T LomMILD RuINend AHH TG IewT FLOTRTCLITSHI o]
afFF L0Fe LD NP HFHSLD BB 6TFH1?

A) Damping / sewfLi

B) Resonance / 55551

C) Isolation / et enioL1i1(hFHH6vL
D) Whirling / s1peb aviemere

Answer: B) Resonance / 5551

Explanation: Resonance occurs when excitation frequency matches the natural
frequency of a system. Under this condition, vibration amplitude rises sharply due to
continuous energy transfer. Excessive resonance may damage machine components and
structures. Damping is therefore introduced to control resonance effects. Hence the
phenomenon is resonance.

APTSHBLD: HIBTL GV NHFFC 6T LopmId RuiHend AHBFGeuest FoorTar(CLITSI
RSH3Hie| FpLbEDSI. Bbs Hewevuiew CWHTL fFfuimar wmmev LIFLOTHNSHTEL
IiFie| afFar 1L0s ANPEfEGLD. D31 QuibSy 2 nicn jBewar CFsLILIH5SH5In (HLbD.
eTarGeut HawfLi | LSTLBHSSLILIG DS 5Cort BbS HHLPG| p5BH 6| pSLD.

39. In vibration analysis using a normalized parameter approach, the frequency ratio
is represented as the ratio of excitation frequency to natural frequency. Identify the
correct expression.

RUILTL (B DT B wpenmufed SiFia] LGLTUIalev, FF6aues affsid
GTRTLIZ ] HITGHTL 6V BTG LoPMILD RUINeNS HH[T0C)6 1637 65T 6T T BBLOTSHLD.

FPwirest FoaruTl oL g Caimbo)s(HBs5e JLb.
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Ar==2
w

B)r = ww,
C)rzwi

D)r=w?+ w?

Answer: C) r = wi

n

Explanation: The frequency ratio in vibration systems is defined as excitation frequency
divided by natural frequency. It is a dimensionless parameter used in transmissibility
and resonance analysis. The value of this ratio determines vibration amplification and
isolation behavior. Therefore the correct relation is r = w/w.

afardsEd: AHHie] AHewioLn [Heflev HBFOuaT aPBBLD GTGRTLIGI  FHTTL 6L
HGOaIewT LoPMID BuIDends AHHFOaIemrensar afHBoTSGD. BH1 LIFLOTHD
afFpid  oPMID PSHFFHTe| LGLILTUISTD LSTLBHSHLILDBID  DHevHeLeuT
DTUTGHID. BbSH aTHHID e OCLIBHSBSD PMID  Hest eHLOLILIH S He6V
SiorarsEngl. WECal t = w/w, 6TarLgl Ffwirer FoarLr(.

40. A rigid body is subjected to coplanar concurrent forces of 40 N, 50 N, and 60 N
acting at angles such that the resultant becomes zero. Identify the governing
equilibrium condition for the particle system.

6(h FL1oresr @ 1 e9ar 1651 G HensHev 6Cr 1 feiraruiev GlFuicvi(hib 40 N,
50 N ommib 60 N afengsmser G\FuwisvLI(h Farmet; Sicupnar GloTshs afenare|
LLRUILOTEDG . RbS HIHAT HHLOLILIGT FLOBeW6V [BILIHHHETENUI HeTL M6 |LD.

A) Algebraic sum of moments alone is zero / FpmF Cmrig Haflar o L (H501BTeNS
oL (BLb 1 equiLd

B) Resultant force and resultant moment are both zero / Glorg % afenadu b GloTd
aripmd (Ggamqu b Lpgou b

C) Only horizontal force components are balanced / FewrioL L aPewFaseir 1oL’ (HLb
FLOHenev GILIMIEGTHGT

D) Only vertical force components are balanced / G\Fmi%g %1 afenFser oL (HLb
FLoHemev GILm IR eTmenT

Answer: B) Resultant force and resultant moment are both zero / Qo g afenau b
LTSS FrpmdF Capmiqu i LpgyuiLd

Explanation: For a rigid body to remain in equilibrium, both translational and rotational
equilibrium conditions must be satisfied. The vector sum of all external forces should
be zero, and the algebraic sum of moments about any point must also vanish. This
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ensures no linear or angular acceleration occurs. Therefore complete equilibrium
requires both force and moment balance.

afTSHHLD: 6(H HLLOTRT 2 L6V FLofenevuied B(Hdhadb, babia] FLOBHEUUILD FrpmHdF
FBeneuud Lpisd CFumiin. Ceua(hd. Dewersgl Oeual afenasearfer
QoussL In LHS0\BTewHEUND Lppuiors BDipss CousntHd; Cogpib  6ThH%
Ljaraflemud sppu b FipmF Cmrg saf'ar gn L (H5H0\STenSBU LD LLRUILOTS B)(Hbkdb
Cauewr(Bip. @sperrev Goiutew topmid Caresstd H1F'HLbd eHLILTHI. HCal afenF
ommid Ceyrg @rest(HLb FoBeneuwirds @hdds Coriast (HLb.

41. A flywheel rotates at 300 rpm and its radius of gyration is 0.5 m. Determine the
angular velocity in rad/s.

H afenFTaTFsvspl 300 rpm CausgFev FLPLEDSI; BT FLpDSF pTLD 0.5
m LD, gt Cahrent Calsseand rad/s—60 HasTdhEL o |LD.

A) 15.7 rad/s
B) 31.4 rad/s
C) 62.8 rad/s
D) 94.2 rad/s

Answer: B) 31.4 rad/s

Explanation: Angular velocity is calculated using w = 2rN/60. Substituting N = 300 rpm
gives w = (2 x m x 300)/60 = 31.4 rad/s. Angular velocity is essential in rotational
dynamics and flywheel energy calculations. It directly affects kinetic energy storage
capacity. Therefore the correct value is 31.4 rad/s.

aPeargaid: Carent Causd w = 2IN/60 6T FLOGTLITL L T6V HTSEL LILI(HEDII.
N = 300 rpm eTarLISTEL W = (2 x T x 300)/60 = 31.4 rad/s. Cxrent Cousd FLpHSF
BuIkIGRTWIL LoHMILD APHFUITETFLIGT MMV HETHABL 196V (LPHBUILOTRTS].
B%1 Quids HOenev GCBrg uits LTESEDS1. WHCal FPuwiTer afenL 31.4 rad/s.

42. In high-speed printing machinery, smooth transmission with negligible vibration
and exact velocity ratio is essential. Select the most appropriate gear arrangement.

HHCardb AHFFLIOGWITY RQuibFImise eD, Hewmbd HHF6) LT FI60OUILOT6ST
Couss aldsid ChamailiihEDGI. CUITHSSLOTRT LIDFSHT HeDLOLIGHLIG
G015 [Hg%He Lb.

A) Worm gear drive / Ljip LIDFSHHT BUIGSLD

B) Helical gear train / Glame0d%Ee0 LINDFHESBT DHeHLOLIL |
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C) Belt pulley arrangement / Li"e»L FEET HeWLOLIL |
D) Friction disc drive / ® gruie) eu’ (h @uidamLd

Answer: B) Helical gear train / GQlame05%60 LIDFESBT HeHLOLIL |

Explanation: Helical gear trains provide gradual tooth engagement and smoother
transmission compared to spur gears. They reduce vibration and noise significantly,
making them suitable for high-speed precision machinery such as printing presses. They
also maintain accurate velocity ratio without slip. Hence helical gear arrangement is
preferred.

aPargasid: OlaMelEHeL LIDFSHIBIGENG LINEGT LIGLIIGUITS EeHTaIBTe0
QoarewowiTasT QUIGSLD EHLSEDHI. DiFia] wPMID FSHD SHeHDEDII.
IHCa1s B0  QUIBHTBIGTRT  AHFFHFLGLITY S0  BFH1  1OFH@ LD
Qurpdsoteargl.  Cueib  Ffafeveurs  Hewelwr  Gous  affssamsu b
ULPBIGHEDFI. WHCeu OlME05hHED LINFSHEHT HeHLOLIL| FHUITRTSI.

43. The point at which the entire mass of a body may be assumed concentrated for
translational motion analysis is called:

Criwiev Buiss LGLUTUITINETS 2 L a0t GULotTdhg Henm Hyet(haTarmrss
SHSLILIBHLD 1LjeiTer 6T351?

A) Shear center / Qo (h ewiowib

B) Instantaneous center / ® L a@Tig eWLOWILD
C) Center of mass / [flenm ewiowiLd

D) Pole point / gimHeu L jeirer’

Answer: C) Center of mass / Hewm ewLOWILD

Explanation: The center of mass is the point where the entire mass of a body can be
considered concentrated for translational motion calculations. It depends solely on mass
distribution and not on gravity. In uniform gravitational fields, it coincides with center
of gravity. This concept is fundamental in dynamics.

afeardgaid: Hewp enowid eTerLLHI 2 Ledar Glorshs Heowm HresrHerensrss

SHSLILIBHLD LjeirefwimgLp. @31 Hewm LiBienal ol (HGLo FTFHBSGI; FFTLIGHLI FTITS).
Gy ot wimest I LjeuBHL DB FFILIL| HLOUISHIL BT 6HHHTH B HBGSHLD.
BuikiGaTIc0sv @G MG LILIGHL. HHHSTSLD.
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44. Which of the following is NOT associated with vibration isolation systems used in
machine foundations?

BuIbHT g §HaMmISeT L LWSTLHSSLILIBLD Sidie| Heateniol i (hdae
HHLOLI |H@BL T G\BTL JLPLVTHGI 6TH1?

A) Rubber mounts / rrig srmidawseir

B) Spring isolators / eoL w1 Heslemiol (s HsaT

C) Damping pads / SewfLn | H%HS6iT

D) Differential gear train / Coumiimt" (b LIDFESET SieHLoLn |

Answer: D) Differential gear train / Coumiin’ () LDFEST HewLoLn |

Explanation: Vibration isolation systems use elastic and damping elements such as
springs, rubber mounts, and damping pads to reduce vibration transmission. Differential
gear trains are power transmission mechanisms and have no role in vibration isolation.
Isolation systems are designed to protect structures and improve machine performance.

aPardgsid: e safewoLiibhsseds0 spring, rubber mount ommid damping pad
Curarm 2 mitn jser LwsTUBSSLILIBRGTDET. Bewal Sidia| LFTHDSNS
GempaFaroar. Coupm’(h LUDFSEBT Dewioln| Quidss LFLOTHDSENS
LiwisTL(BLD; Diblie] Hestentolii(hsH il e GIBTL FLIeUM6L.

45. A shaft supported at both ends exhibits lateral vibration amplitude increasing
sharply at a certain speed. This condition mainly occurs due to:

B (penastsaflepid Hrmisll L sear®, GO L Caussdev GnIdSed AHFHia]
aTFF HeGest AHHBPHHEDBI. Db Hen6ev IPEFUIOTSH THTTeL eTHLIHIEDHI?

A) Static balancing / Bemev FioBemevLii(hd 60

B) Resonance at critical speed / 2 v Gaus pgsdia]

C) Uniform damping / Gy ordifuiresr HessfLn |

D) Reduced centrifugal force / Gemmbs eniowialevdsg alend

Answer: B) Resonance at critical speed / 2 v Causs 55550

Explanation: When rotational speed coincides with the natural frequency of the shaft,
resonance occurs and vibration amplitude rises sharply. This speed is called critical speed
or whirling speed. Continuous operation at this condition may cause shaft failure due
to excessive stress. Proper balancing and damping reduce such risks. Hence the

phenomenon is resonance at critical speed.
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aferdmsd: oyt apnd Cousd BT QUIDeHS  AHBT0CeLIGHT FHIL 63T
FooTerCUITEG R5a5Fia) gouBEngl. @bs Caustd 2 umi Calsd HeLevI
whirling speed erar iLiBib. @HHewevuier AFHiay afFa HeGlar iHHFHGLD.
CBTLbg1 Quidsdatrev Hewr(h 1pWey eymuLcurid. pECou B 2 umi Couss
PSSHFR| SLD.

46. A Porter governor operating at equilibrium experiences an increase in sleeve lift
when engine speed rises. Identify the fundamental relation governing centrifugal force
variation with rotational speed.

FLohenevuTev Quimigd CUITIL i peiTHHaTuTew, Ruinbdy Caisid
15 B HOCLITFI avelerl @ wife] HHHNEEDFI owaTevdE afend LoHMILD
apmd CoussInHenLufevrer g LiLienL 2 peneu L Pwalb. F, = mw’r

A) Centrifugal force inversely proportional to radius / ewiouiaevd@ afens
WISHENS THialHHLD

B) Centrifugal force proportional to square of angular speed / ewipuwInTeVES afenF
Caurant CaussHar aujssssng Chialhsid

C) Centrifugal force independent of mass / ewiowIaPevdF afend Henmenus FTITH
D) Centrifugal force proportional only to gravity / ewiowiafevd afenF FFILIGHLI
oL (HCLo FrpLD

Answer: B) Centrifugal force proportional to square of angular speed / enLouIafevds
afeng Carent CausdhHar aijsssbing Chialdsd

Explanation: Centrifugal force acting on rotating masses depends upon mass, radius, and
square of angular speed. Even a small increase in rotational speed produces a significant
increase in centrifugal force. This principle governs the working of governors, flywheels,
and balancing systems. Hence centrifugal force varies as the square of angular velocity.

aPardhaLD: FLpID Henmaersv GlFWILLIBLD enWInTvdEd afend, Henm, DILD
opmid Caxrent CoussSaT Uisssams FTibdsHl. Fpnd Gaussdsy Frhwi
2 wije b afenFuisw Gifur TG ens TDLIBHSGID. BBHICaI eiTHHAT LOHMILD
FLoHemeuLILIHghHe0  DewioLi (Heflar g liienL.  C&ETeTenSITGHD. pH(Ear
mIaevsG afteng Carat Calssdar aufssssng ChialEsLom@Ln.

47. A reciprocating compressor crank mechanism develops secondary unbalanced

force due to connecting rod obliquity. Which harmonic component primarily causes
this effect?
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HEWTL 66V BLOLITFT HImmIds HeHLOLILTGD, B)eHewTLIL {F HLOLT FTU IR | HTTGRTLOTS
@USTLTLD Henev FLoBeneuiidm afend @ (HourdHngl. 61hg harmonic ga m)
BBNGHD HTTGTLOTSHLD?

A) First harmonic component / (1pge0 amTiGLoTe'ds g i

B) Second harmonic component / @yewrLmid amriCroreslds g i
C) Constant harmonic component / tormrg amTiCLoTest'd J» i
D) Zero frequency component / L g3ut HFFOleHT Fn M)

Answer: B) Second harmonic component / @yassririd amTiCGLores'ds g mi

Explanation: Secondary unbalanced force in reciprocating systems arises because of
connecting rod angularity. Its variation occurs at twice the crankshaft rotational
frequency, making it a second harmonic component. Unlike primary forces, secondary
forces are difficult to balance completely. They significantly affect high-speed engine
vibration behavior.

aPardhHD: DT % HDLIUTGT  FTUle)| STTGHIOTS  BIGHILILD  [Hemev
FLoBemeuimm afenF 2 (HUTHEDG1. BDFH1 Brrhids Her(h CausdhHear @ HLoL BIdEeL
oTmiaugHTev second harmonic ga WTGLD. (1pSHaTenty afenFmamerts GLmew Bend
ppenLowits  FoBeeuliibssiaisl sy atd. AHCas QuibHrmisersv B
FH el HEBLOTH LITHEEDF .

48. A body suspended freely from different points always aligns vertically through a
common point during equilibrium experiments. Identify the physical significance of
this point.

L6V L [eiTeP&al 6L B hbdhl FHBBETLOTHE OIBTRIGHTLLILIL L 63(H 2 L6V, FLOHe»6V
Cargenaruiev eTLICLITSHID G LjeiTerl euLfiTs: CFBISSHHTH HeHLOHSHII.
@bHLI Lol ufer SuiHLPuic 1psBuissI6Ihend HTL B UIG LD,

A) Neutral axis / p(HHenev DiFar

B) Center of percussion / $1d% ewLOWILD

C) Centre of gravity / miLi | enLowiLD

D) Instantaneous center / © L @Tiq G»LOWILD

Answer: C) Centre of gravity / FFjLi | ewiowiid

Explanation: When a body is suspended freely, its center of gravity always lies vertically
below the suspension point. By drawing vertical lines from different suspension
positions, the intersection gives the center of gravity. This point represents the effective
location of total gravitational force. Hence the common point is the centre of gravity.

RLA ACADEMY AE - (MECH) - 399 Click here to Join Group: ® © @ |



https://whatsapp.com/channel/0029Va9vxooFi8xasVgfCr3O
https://youtube.com/@readylearnachieve8491?si=JdfrtMrAESEttLKI
https://t.me/readylearnachieve
https://www.instagram.com/rlaacademy?igsh=MW0xb3Jyd2lidG9ydQ==

aPaTSHLD: QhH 2 L6V FSBHIIOTE CBThHIGCLTSHI BT FFILI| HLOWILD
TIGLITHID GBThIGBD LjeTafufesr SCLp BpdbSLb. Lv CBTHIGLD Henevseflsv
QFmIBSHHI CaThHmar aueupbGLITSHI Diewer FbHeEGD 1LjemenGur L
LOWILOTGHLD. BFH1 CLord g il | afend GFwieoLIbd B oTGLd. pECe g
FRITLIL | GDLOWILD <p(SLD.

49. In forced vibration analysis, the amplitude becomes maximum when damping is
very low and excitation frequency equals natural frequency. This condition is termed:
SLLTW DiFfo | LGLIITUIOT6, $60 LI | LOBS GHeHDOITH LD FT6HTL 6V
DIFFO T RUIDeHHE HFHTCIGHTEIL BT FLOLOTHA LD BBHBTeL HB6)| afFdr
NS B FLOTEDS 1. BBS Henrev 6Tl UTmI HeHLpGSLILIHIEDSHI?

A) Static equilibrium / Hemev FioBenev

B) Dynamic balancing / Quikigd FioBenev

C) Resonance condition / epggHia) Henev

D) Gyroscopic stabilization / gripeurerl! Henevd Herento

Answer: C) Resonance condition / spsaHia ]| Hemnev

Explanation: Resonance occurs when excitation frequency matches the natural
frequency of the system. Under low damping conditions, continuous energy transfer
causes excessive vibration amplitude. Such resonance can damage shafts, foundations,
and machine components. Engineers use damping and isolation methods to reduce
resonance effects.

ATSHBLD: HIBTL 6V NHFFC a6t LopmId RuiHend AHBFGeuest FLooTar(CLITSI
PoSSHia| FOUGEDG. S| SODATE BHHSTD OBTLFBSI WHMEL
LfoTmmLD BeOLCILIDMI dFie| aTdar IHHsFESLD. D1 Hevr(h LLHMILD BuIbSy
o2 min jswer Casliibsgin. wsCal SHenfiln| wHmId  HetenLoLiihdHe0
(LPpeOMEHGIT LILIGTLI(HSSLILI(H HTmeut.

50. A bevel gear system is primarily selected in machinery when:
5 bevel LiDFSHEHT denLoLiL] 6THS FpLpeOeL LpHAUILOTS
€537 0510 INTHIGE Y 1)

A) Shafts are parallel / Hewsr(hFHeT BeHeHTUITS D_GITATGT

B) Shafts intersect at an angle / Beor(HFH6iT 6H CHTHTSHHV FihdhSHHRTMET
C) Shafts are non-intersecting and skew / eor(H&6iT FHHSHHTSH FTUI6)] Hewevu e

D GGG
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D) Motion transmission without gears is required / LIDFEBTLOLLT U ISHBLD
CaenauliibEngi

Answer: B) Shafts intersect at an angle / Hewr(hF6ir 6pH CHTERTSHHD FhdhHHOTMEOT

Explanation: Bevel gears are designed to transmit motion and power between
intersecting shafts, commonly at 90°. Their conical tooth geometry allows efficient
angular transmission. They are widely used in differential drives and right-angle gear
systems. Therefore intersecting shaft arrangements require bevel gears.

afergamsid: Bevel LpFsspmiser, @ Carasiddey FHHEGD Heast(HBEHIHS
B Cui Quissgend Liform LwiesrUbhESTDeT. QILITHIaums 90° enioLiLe0
LwsTLBhSSLILbBaTpesr. CaHTewT ongel  LDFSGT  SDeOOUITRT  Buidhd
uforpmgens  aupnigEarmer. wsCet FhHsGd SeasT(hoHehdkd bevel gear
LSTLIBHSSLILH ED G

51. A machine element subjected to repeated alternating stress fails below yield stress
after prolonged operation. Identify this mode of failure.
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A) Creep failure / 2arje) 1priie)

B) Fatigue failure / Gariay 1wppa)

C) Buckling failure / euenenme wppa]
D) Thermal failure / GluLis apriey

Answer: B) Fatigue failure / Cargay wpniay

Explanation: Fatigue failure occurs due to repeated cyclic stresses even when the stress
level is below the yield strength of the material. Small cracks initiate and propagate
gradually until sudden fracture occurs. Rotating shafts, gears, and springs are especially
vulnerable. Hence the described condition represents fatigue failure.

afardai: Yield stress—g ol Gemmeurat ormid Dipssnuisartepid CFria| wpBa]
gmuULeuTd. Fwr  Lfemeyser o (hourd Glogiaurs Lge? Fef wppleneu
TMHLBHSHIETBTDGT. FLPYILD ST (HSH6IT, SPring-&eir LoPMILD LINFSHBETBISHGT BN
IiFs1o1s 2 LI Barpert. psCar a1 Caria| 1prfa] pSLb.

RLA ACADEMY AE - (MECH) - 399 Click here to Join Group: ® © @ |



https://whatsapp.com/channel/0029Va9vxooFi8xasVgfCr3O
https://youtube.com/@readylearnachieve8491?si=JdfrtMrAESEttLKI
https://t.me/readylearnachieve
https://www.instagram.com/rlaacademy?igsh=MW0xb3Jyd2lidG9ydQ==

