Combined Technical Services Examination (Interview Posts)

Paper | — Single Paper consisting of General Studies (Degree Standard — 75 questions) and
Aptitude and Mental Ability (SSLC Standard — 25 questions)

Code: 503
Part A: General Studies (Degree Standard — 75 Questions)

Unit I: General Science (5 Questions)

Scientific knowledge and scientific temper - Power of reasoning - Rote learning vs conceptual learning -
Science as a tool to understand the past, present, and future; Nature of universe - General scientific laws
— Mechanics - Properties of matter, force, motion, and energy - Everyday application of the basic
principles of mechanics, electricity and magnetism, light, sound, heat, nuclear physics, laser, electronics,
and communications; Elements and compounds, acids, bases, salts, petroleum products, fertilizers,
pesticides; Main concepts of life science, classification of living organisms, evolution, genetics,
physiology, nutrition, health and hygiene, human diseases; Environment and ecology; Latest inventions
in science and technology; Current affairs.

Unit Il: Geography of India (5 Questions)

Location - Physical features - Monsoon, rainfall, weather and climate - Water resources - Rivers in India
- Soil, Minerals and Natural Resources - Forest and Wildlife - Agricultural pattern; Transport —
Communication; Social Geography — Population density and distribution - Racial, linguistic groups and
major tribes; Natural calamity - Disaster management; Environmental pollution - Reasons and preventive
measures - Climate change - Green energy; Geographical landmarks; Current affairs.

Unit lll: History, Culture of India, and Indian National Movement (10 Questions)

Indus Valley Civilization - Guptas, Delhi Sultans, Mughals, and Marathas - Age of Vijayanagaram and
Bahmani Kingdoms - South Indian History; National Renaissance - Early uprising against British rule -
Indian National Congress - Emergence of leaders — B.R.Ambedkar, Bhagat Singh, Bharathiar,
V.O.Chidambaranar, Jawaharlal Nehru, Kamarajar, Mahatma Gandhi, Maulana Abul Kalam Azad,
Thanthai Periyar, Rajaji, Subash Chandra Bose, Rabindranath Tagore, and others; Different modes of
agitation: Growth of Satyagraha and Militant Movements; Communalism and Partition; Change and
continuity in the socio-cultural history of India; Characteristics of Indian Culture, Unity in Diversity — Race,
Language, Custom; India as a secular state, Social harmony; Prominent personalities in various spheres
— Arts, Science, Literature and Philosophy.

Unit IV: Indian Polity (15 Questions)

Constitution of India - Preamble to the Constitution - Salient features of the Constitution - Union, State
and Union Territory - Citizenship, Fundamental Rights, Fundamental Duties, Directive Principles of State
Policy - Union Executive, Union Legislature - State Executive, State Legislature - Local Governments,
Panchayat Raj - Spirit of federalism: Centre - State relationships - Election - Judiciary in India — Rule of
Law - Corruption in public life — Anti-corruption measures - Lokpal and Lok Ayukta - Right to Information
- Empowerment of Women - Consumer Protection Forums, Human Rights Charter; Political parties and
political system in India; Current affairs.

Unit V: Indian Economy and Development Administration in Tamil Nadu (20 Questions)

Nature of Indian Economy — Five-year plan models - an assessment - Planning Commission and Niti
Aayog; Sources of revenue - Reserve Bank of India - Fiscal Policy and Monetary Policy - Finance
Commission - Resource sharing between Union and State Governments - Goods and Services Tax;
Structure of Indian Economy and Employment Generation, Land Reforms and Agriculture - Application
of Science and Technology in Agriculture - Industrial growth - Rural welfare oriented programmes - Social
problems - Population, Education, Health, Employment, Poverty; Human Development Indicators in Tamil
Nadu and a comparative assessment across the Country — Impact of social reform movements in the
socio-economic development of Tamil Nadu - Political parties, and welfare schemes for various sections
of people - Rationale behind the reservation policy, and access to the social resources - Economic trends
in Tamil Nadu - Role and impact of social welfare schemes in the socio-economic development of
Tamil Nadu - Social Justice and social harmony as the cornerstones of socio-economic development;
Education and health systems in Tamil Nadu; Geography of Tamil Nadu and its impact on economic
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growth; Achievements of Tamil Nadu in various fields; e-Governance in Tamil Nadu; Public awareness
and General administration - Welfare oriented Government schemes and their utility, Problems in public
delivery systems; Current socio-economic issues; Current affairs.

Unit VI: History, Culture, Heritage, and Socio-Political Movements in Tamil Nadu (20 Questions)
History of Tamil Society, related archaeological discoveries, Tamil literature from Sangam age till
contemporary times - Thirukkural - Significance as a secular literature - Relevance to everyday life,
Impact of Thirukkural on humanity, Thirukkural and universal values - Relevance to Socio-politico-
economic affairs, Philosophical content in Thirukkural; Role of Tamil Nadu in freedom struggle - Early
agitations against British Rule - Role of women in freedom struggle; Evolution of 19" and 20" century
socio-political movements in Tamil Nadu - Justice Party, Growth of Rationalism - Self Respect Movement,
Dravidian Movement, and principles underlying both these movements; Contributions of Thanthai Periyar
and Perarignar Anna.

Part B: Aptitude and Mental Ability (SSLC Standard — 25 Questions)

Unit I: Aptitude (15 Questions)
Simplification - Percentage - Highest Common Factor (HCF) - Lowest Common Multiple (LCM) - Ratio
and Proportion - Simple interest - Compound interest - Area - Volume - Time and Work.

Unit Il: Reasoning (10 Questions)
Logical reasoning - Puzzles - Dice - Visual reasoning - Alpha numeric reasoning - Number series.

Dated: 16.12.2024
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PHRHmeanhHs QAHTLHHIL UL Uafsear CHIe (ChIWsS CH6y UHailserm)
Sem | - Qurg sifley (ULLLUuglilg S - 75 GHeTalgen LHmid
HoeMad D6TEHSHMSHE HICTIMe|D USSMD UGLLS SUWD - 25 CoHeallsen)
©Mui®: 503
UGH 1 Qurg iMley (UL UUQLLS SLD)

VG I: Qurgl siMlailwed (5 CaeTalsen)

siNeaNwed siMley WwHMID NN 2 6@je| - UGSSMHL - QUITIHET 2 6UIIT6D SHMEVILD
&[HSSIWTHG SOHOVID - SLHGHSTD, H&LP&TELD, &I uHM UfhE Q&TeTeUs D6
@@ SHhal smele; CuramLgHer Quicoy - Qurg Melwed aN&H&er - Quisseaiiied -
L@GLUQUITHeNeT L6uL&eT, allend, @UISGSD WMHMID HPMHMEL - HTHTL aUMpald QuisdsHalulis,
DsoTeoNlied,  SMHHNUIEL, 626, 6260, GeulUDd, SEVIGSHH @WIDINWIL, GeVFJ  (LASER),
DstTeremmianuled  WMMID  HHeueL QST S HwemMies Slgliuenl.  CaHTLum(haerflesr
LWIeTUT(H&6T;  SHeomISE@HD  CHILMSEHD, SDVRISHT, SRS, 2 LILseT, QUL Crmedlul
QUTBL &6, 2 JMhIG6T, L FHQASTLGET, 2 uNflwiedlest (Wp&HW CHTUTESET, 2 ulj 2 eudler
UemSLILT(E, Uflesormow, rElied, 2 L eOIlRIGUIe), 2 6uieiliied, 2 L 0BV HMID &SSHTSHMJLD,
6NGCHMILGET, &DHMILLMEFFHLOL OMID  FHLHEOIWIEL; fieaNuled OMMID  CFHTLHELHIL LISH6L
SIETIEMLDESHTEL Hvur(BLTIg LIL|&eT; BL LI HHLD6 ST,

360G II: QiHwmeilerr yallulweo (5 GCaerails )

SiAILLD - QUINNS SIMLDEGHET - Li[HEUDeMLY, empLIGILUMLAle), eumsileney WMMID &mevihenev
- By euenmmisen - @QBHHUI PMIGET - LO6TI, HEflD CUEMMIGET MM QUINHEDS eUETRIGET - SHTH
MDD eue 2 UNFeoTMIGT - Geuenmmesnt (LPEMMSEET, CUTEHGUTHE - HHUD CQSTLL; FePsL
HeMuwied - &SETASTMS L THH LOHMID LFaled - Qeid, QMAS G (PSS LHMID (LPSSWILI
LLPMIGL.&6T;, @uimensll GUIILF - GUIIL GLOeOMEIIIenLD; &MHMIFFH LD M&HL(HSHED - STJ6UuNhI&EhLD
SHUY (PmMSE@HLD - LiBeubBleney MMM - L&KM HMMeL; LONUIIED HenL UITaTRIS6NT; BHLLIL|
HaLpe 6.

360G li: @ihHwmailer eugeorm), ussrur® wWHMID QHHW CHAW QussL (10 CaHeTalls6m)
sivgl &Ceua BTERSD - GLSTSHET, HeLEODl HELFTEISHET, (LPHELMLITEHET OHMID LOITHHUITSH6N -
aNRWBHS) WMHMID UThell Sr&sefler &meod - QFHeT QhHul eugeorm; CHHW MIDOTFH -
SRACOWT YL HEG SHITe CQHTL &S &ML eI(P&EHTT - QHHW GCHHAW SMRISTEV
HEMELAUTSHET 2 (HeUTHEL - L. J.HDCUSHST, USHEM, UTTHWM], 6.2 HGLDLITETT], L6USHTe0TeL
Ch(p, SMOITEJ, WSTHOM SHMHE), QLETEOMEIT LD &HEOLMD YWETSH, Sheng QUM QUregmed),
gurae ghdy Gumev, JalbHrnrs sreay WOMID Ul elEgameoll CUTITLL &6 LeLGeum
Hemeuse: SIflbend (pemmullest elemi&f WwOHMID LUILHS) QUISSKISET, QIGLILEUTSHD MHMID
CasiNflaNener; @hHw Fepsl usuTL (B euFeommmed LMIMHORISEHLD QSHTLFFAULD; QHHuL
LieSoTLImL1q.651 @uwlebL&eT, Ceummiemiouiled spmmiemd - @evrd, QoML eUPSSTMI; @HEWIT (1
WGHFFTIUOD BTG, FEPS HELEITNHELD; Henev, MO, @eEHUID WMHMID FHHOID WSl
QeucuGaim Glemmaaied FeNGHlalDd QST I, EhHNLOSHEI.

VG Iv: @i gL Hullwev (15 CHeTalsei)

QS UTHIIELEMDLIL - JTHIIELEMOLIINGT (LP&HEMT - HTHUIVMLINGT (PSHI FamiSHeT -
eilwid, wrheod wHMID  wielwier MNJCHEFRGET, Gl Flend, SlQLLDL 2 FlenLDseT,
SlqlLenLE SLMWEET, ST QEMWenms CaHTLUTHSET; el HIFeUTsHLDd, g6t
BILTEHLO6TMLD - Lomblew HyeumsLd, OMhlew FLLLDETMD - 2 6TeMTL& S6MLDLILIG6NT, LIEhFMILISS)
IM®; Sal LM SuleT SqliLemL g HeiTenlngeT; GEHW - mhlew 2. meyseT; CHIHL - QbHw HH
SIMOLILSET - FLLGH60T QL & Quigeumpened oaiped - 2a1ped FHHLUL LG HEDSHSH6N-
GeomsLmed MHMID CevTs YUISST - H&H6U6L 2 flenld - QLTINS Eh&HE AHHSMIO6NESH - HISTCeU)
LUTGHISMTLIL SI6NOLILSET - D6NE 2 [flennseT Fraeibd; QHhHLTOND JFHUIL SLHSEHD MHMILD
S HIIL (PEODMSEHLD; BLLIL| HSHLD6YSHe6lT.

316VG V: @hHWL QUTGHETTHTILD WLHMID SLOUPBHITLIg6L euaTf&ES BFeunsHd (20 CaeTaisen)

QiAW QUTHeMTHTTSHEHET QUICOLS6T - BHSTEN(H SILL LTRSS - @ LHISE - HLLEGW
woHmId HH HCWINs; eu@heumil PHMIMGET - QhHw fEjel eumd - HH Q&TeTns WLMHMID
LewieaNied Q&menensd - H M6l - WGHEHW B AUT&HSEHSHeHLGuiwimest HHL uHijey -
&16@ OHMID CFameu aufl; QhHl QUITGHETTSTY SMLOLIL WOHMID CeUsmEVEUTIILIL 2 (heUTHSLD,
Bevd Fiemssmise OHMID Gelenmeiuenin - Geuenmesenioued blaNied QFHMLH6CLHIL LG SH 6o
Lweorum(® - QFMHL euenj&H - 2078 HeLGTIEFT S LMIGET - FPSLU LNJEFFMOIHET - LDSHS6N
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Qaremns, &eval, BHevaumpey, GeusmeveumLLl, euMIENLD; SLOPBITL g6 OefGeueT GobUM. (Hé
GOUWIRsEHD Seumsnm CHEAW WOHMID 1M WLIHeLRSEL&STET GMOUIGSEEL 60T eLILIMIOD -
SODPBIL 60T Feps QUTHETTHTT 6UNMTFRNSHG &Fepsd MILELTESH QUISSMIGeN6T Limi&emliL;
SITEILED HLESEHD LVGILIL DESEHSHSTE HLSHL L RISEHLD - QL &IGEL (5 C&T6TEnSHEHT60T
HWMURISE@pLD FELNS eUaMRIGEMETL QUMILD eUMUILILSEHLD - SLOPBTL 1g.657 QUITIHEMTSHTY CLITEE 6T
- SLOIDBITL g 65T &FeLpd QUTHETTHT UaTTFAUND FePBHeLS S L MG HTHSH(HLD LRGeNLILLD;
geps HHWD Feps HELOGISSH(OWL  Fepsll  QUIGHeMTHTT COLDUML g6  CLHELTSHTTRISET;
SLOIDPBHTL 1g.657 &6V LDHMILD HELEUTLDEY (Health) (LPEMMENLDGET; SLODBHTL 1q.651 LIQNUTUIED FoM)I&(EMHLD
QuT@BeTTHTy euaTfFHUNL Sleummlett HTEHSUHLD; LLGIM FlemmEaned SOPBT(H HHLpSSHulemen
ENSHEMEIGET,  HLOIDBTL I1g60  LOGHT6UTEh6MS; QU  NPILL6UIITELD  (Public  Awareness) QLITS)
HJeUTe&UpD - BeLGTET] SiJ&HS HLLMSEHD Seummlest LwsTur@G, Qurg  eNhiCwims
SMOLILEEMED  (Public  delivery systems) [Hleveyld §&HHE0&ET, FHCUTHHUI FCPSHL  QUITIHETTSHTIY
Ny&gementaer; HL L B&HLE &6,

360G VI: HLOIPHILIg6T eugeumm), UerUT®, WJY LMHMID &FWHS - ATHWE QUGS HISET
(20 GaHeTaNSH6T)

SO FUpSMTL euyeomm), G QSHTLFuUmeT QHTELEOWID &R L&, FhiS &HTVLD (PG
@&&meld ausmyuilevmer SLOID @evs&Huwl augeomm; HHSGSMEN - GEF FMTUDM F6vNSSetTemLOL|eiTern
QevsHWID - SO eumpelwiGeon® QABMLJLUS SesTenid - ML S&H6oT W6 &b &S merisst
&S - HHSGSOELD LIOTE ANWPLOIWRSEHD - Fepsd ATHW QUITBETTSTY HHLpe|SHeled
Hmps@maier QUTHSSILTE - HHSGMaTeL §5HGI0S CHTLUTHS6T; all(hgeneoll CUTTTLL §&leL
SOIDPBIL 60 URG - BRHCOWBSEG Hmear CQSML_&s & Heamj&faen - all(hGHemevLl
Cumpm_L &b  QuetoidedlesT UM USQASTeTLS WLOMID @Q@BUSTD  HTOHMTEGIH ST
SODBILIg60T Feps - SFHed QuisshIGeNsT ufleaumn euenmjés - FHEGLH, UGSSHMe)
QUTSHGH 6 euaTf&S - sWFlmams QuisHsd, Srmall @uisSsd WLHMID @eULIS SRS ErhSET6o
SlqULNL. Q&TETEn&HS6T, Hheng QUG WwMHMID CUIMEHT H6TITETTTONET Lifi&S6eILILS6T.

UGH i Himermla|d L6 S8 6w & [Hl6voT6wrmleyLd
(USHSTD UGLILS STLD - 25 CHeTails e

36V I: HimerMley (15 CoHeTails 6iT)

FHSGSHL - NWPse(H - BUAUEmG QuTgis srpewn (HCF) - WFHM QUG WLLRIEG (LCM); eN&SLD
LOHMID NAGTEFTID; Fesllaullg - Fal B Ul lg - UFLL - Q&TeTernere] - &Meuld WMMID Ceusmev.
316VG II: Sryesorailwiev (10 G&emails 6im)

HSHEES SMIOONLIED - USTS6T - USOL - STLES STIualllied - 616001 61(pS5SIS STIETTOINLIE) -
616501 eUIflenE.

IBIT6IT: 16.12.2024
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PBhRSMmaHE QAFHTHeLHIL UL Lafser CHIey (CHILLES CHI6 LUGHaiser)

@mMui@: 501
50D 56FS Coel
(USHSTD UGLILS SHTLD - 100 CHeTailSe6T)

3IVG I: @V&HSHEIID (25 CHeTAOIS6T)

(P51 NS 61(PBIHOL - CFJHG 6T(PGIFEL - HFHUINDLY - GML, QAbiged CoumLn(® - V&I,
&I, LO&I) (Zo_lgnurr@ GO, 6UUI&IY Gsuguurr@ 780, 0&] Gaumiur® - QTIPS SHISET AHHIG6L

- &LE 61(WpSGIseT - el a@g,gj&m € (HEMLOLI LITTENLD MG 6.

QemeL: GaufdQemed MG - Ceaufdlameedled @QpHG eNemerUpmOml,  emeTCIIFFLD,
eNensrmeuensd QuWj, QUILATFEFLD aIms ML - HJUWMHOEFTE - HLOPFQFTE, THTEFCFT6D
- NI FRFTEL - T(LPSHGIL LNemLp, emmILTlenLy SiMIGeL - Qstoi(y allenerd Qgmmaeiles Geumium(y
SIMG6L.

316V II: QEmeLeLENTH (15 CHeTaIS6T)

() e1HIEQAFTLMEL T(HSHOH(PSIHD, RANWSG @ LM, 2 flu QUIGEETS SEIL MG -
@GOUTHET @B UL QFMTMSHT, QUITIHHST QFTLMELS SHEIL MG, ST  euflenFLiLig
Qemmasnenéd FIQAFILSHED; @HAUT@GHST UTAWLM - @mAuT@heT GMNEGWL Qemhaer - Gués:
QUNES, 61(PHGH UDEG - QFTOVID QUITHEHL NG - @@ C(FTLOHEG @Qemevunimer Geum)
Q&meL SIMGev.

(i) CoamaLlL QL G&H60 &flwmen Q&FTELEMEVS @g,ljj,@]g,@&,gj SI(LPBIHEL - (61.8M) LeTeN&GHE QFem)
gevall LWliged SAmuy (LIS, 6T(PSIHEL) - eumeled (Lp&Hleb GCgmeomhlenmed LhemLy QUTlu|D
(P&, BLFSHHTLD); Qurr@g,g,mrraﬂ QuUITBEens Qg,lflsu Q&u_lg,a) - (61.BIT) 2aL &LD - g)er;e).lei)
Qg,rrl_r'jué &rrg,aerb QFUISH, 550160 QFMLJUF FTHEUILD) - FOPSHLD - LDSHSH6N @@ (LD&HSH61T G (D,
gal L LD); 2arfjli QUWIT&66N K2 66 6T(LSIS - (61.5M.) L@l&@&lﬂ LISI6M6Y, LDEITEUT@Lg. - LDEDT6m6TT,
wulleomiyy - wulemev; Newp SHHHHIS. (1.86M1) 6@ - @F CUFsH aRGEGEF QFTHSHELHS
Qenewniment Gl SLODEF QFTMHHMET QenHHEL - (61.8M) Geusdlev - GQaummieney, HTEHSHMEO -
BTMHSTEO;

(i) CUES UPEGS QBTLJHafleyleen N HHSHHLD - (61.5M) CHhEHG P CLEEES - CHHMI DMLY
QUILBGI; CQEFTHSHMET QMEUHSHIL LHU C&FTL 2 (HUTEGSHL: WMHMID, SLVG, L, LNMGS,
alen], @&a|neven, QUUIMIW, s, @FHEITeD; HMLLILSEGT 2 661 CFTLMVS HSHS
AL S8l6L CaIsHH6L - (61601G6U, JCl6TTEINED, Y EMBUITED, HGICLITEL, SGETIMEL, 6U6MI, LN6ITL|) - (6T.8IT.)
BT SMLIgMGF Q&FaTCMe. GeorTeL Ledlemwill UMfHCHT - LOTmeLCBHILD  (WPIGU|D  clemIT
flenemurBGeves. CaTey (LPlghg NI &HMHMIEOT QF6LEVEVMLD; QUITHET HHLD 6 6T(PSGI - (61.81T)
-G, T-Q&MH, M-I, § - QB@GLUL; U QUTIHET SIHD @ QFTELMVE Famis - (6.8,
SLO6VLD, HEhELD, (LP6fl, URISWLD QEFQAFTHSET STOMIMIWLIS GMSGSLD.

SI6VG Ii: 6T(LPGILD FM6iT (15 CHeTailS6)

() QemOsmeT RURGUESIHEF QFTOEADILT SMGHEL - Qg,rrl_l'] UMBHET - Q& Ie6m6T,
Qewiur_(®  ellensr - Geirealenest, LNmeNeneT - e(henOL  L6Tend  Nempwiibg  Ffluimest
@B mLhge0.

(i) LbIUS SLOID: Hemewur OFL] - 2 WITHEN6UIT: SIDIOT QUHSSH - DO UHSTET, 1. Mlen6uor: LOM(H&6l
BHENBTHHG - Lorr@&;e'n Lr,smmg_'r,g,m LImeL  LOMLY: c%ﬁmurre\') 3|66t G)Jﬁ,g,gﬂ - Sleuer 6).I[j')§)IT68T
QUSTITLITED:  SIQIET QUBSS] - ST QUBSTET, LI LIT6D: SIeUTSHET QUBSTIEET - SIQUTSHET 6lbSeur;
@mmm LmeL: 9iF 6UHSHET - G QUHSHF; LevelsdT LIT6L: LMEMeUSHET LUMBHSHEM - LIMEMEUSHET
UmBGeeT; &meold: GCHOMI Wem GQuIU|d - ChHMI Wemp QUGS ChHMI auBGaIeT - ChHM
QUBGCHeT; Qememioll CQUWIT: L& - &Tm; BB - GLlg; 60 Bl &SHHWG - B SOTSHSSHI;
QNEMEILONL: Fa6mL (DL, CEFMM 2 66ur; CFHTeMS OJL: &S Fal LD - YL (H WHeng; HMSsHev
GOUIES6T: srevLeitaf, ML Leitad, (W&&TeL Leel, (pmmIL Leitedl, eNwitilé @M, elermé@m
SIEDLOW|D QL MIG6NT.

3I6V(G IV: HMELE QFTMSHET (10 CHeTails 6

LeLGIMM &MIHS &HMeLEF CFTHHMET HTUG SMaIied, &evel, WEHHGHAID, CLOELMEIENLD,
FLLID, yeNuMwed, QHMHEMHIL LD, 261 &LD, HHeUL QFHMHLBIL LD 2 6Tefll L LLGIMD FMihHs%
H®ELE CFTLIHEG Chmer HLODE QFmTmHaHemen ANHEH(HESH Ceueu(BLd. (2-GTJ6UuIld: search engine
- Ce( Qum), euevem& - Migration, €6M6UTEMLD - Allergy, LOPLIGIY)| - Gene, &L.6D 6MLD6L - Nautical Mile)
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VG V: uTHGHL - Uflihg Qsmem@nd Hmeir (15 CaHeTailse)

Qamhr&sUULL USHUNOBHE CHLSUULL aNeameEsEhsH@ &ilums el snwld CHihas 6 s S0
- QEWASHHTET - HMOUWRISHD - (PHUYF QFWHSET - s FMIHS QFWHGET -SL(HeDISH6T -
Qamem aurfgED - Uihg QaTaIEphd Hmer - 2 eumng QST QUTGBMMSD - LIUS
QamLflesr QUTHEMMNIHEL - ULPCOMLAGET QUITHATMHIHED - P6eUGTT 2 66T SH&MIGmaT  LflbH)
Q&meEpD HMedT.

A6vE Vi: eteflw Qm QuwFay (5 CaeTailser)

SpRGed OHMID HNDAWLMANSE QFTHSHEFHE Qencme FLODF QemhHaeT MG L Ceousn(hLd -
LILIGOTUML 19 60 2 6o ShhiHlevd QEmmaenen QOMACUWITSSHeL Geustoi(Rd (FMedimI: pendrive, printer,
computer, keyboard) - Q,6U6MIMIGEN6 GEMEVLIL] - CHMLILISET - &lq.HRIGET - LOFDISHS6T - GLOMLACLILIFLIL
UfIbSI Q&S 6.

A6V Vii: @SS, HLOID AMIEHTSHEHLD, FHOLPSAGTETGBLD (15 CHeTailsENT)

HméEGmeT  QgmLjume  QFLHSET (@Q@mUE  HHSMRIGET  WLL(GD)  @RPEHUPEL LD,
QUITEHDUIEDLEMLD, 2aT&HSUPEOL ML, aN(HHCHMDUD, M6 eUOIMISSH6D, Mend, CUFlWTENTS
SHIMENHCHTLD, Nen6IT CFIILEUMS, MEUILIEHFTEMLD, SHIGEUITLL LD, S6TTLEML6MLD, &6V,
BEHENELEMD, Fal M PEHHD, &HELELMEMD, CFRIGSHTEIENLD,  LITILEDL 6O, L LITTTLISED,
LMHKIFaMTenD, A(GEHmL6nD - GMOGCHTET&HET - SIMEHIEL CGHTLIUTET CFWISHSET (BHTeVIq I,
BIeTOEMN&GSHIG6ms,  UPQWLMH  Bromml,  WHALMN&GSTERSH, HfsEsL,  QesTarmbrmLGI,
SMILELFCLHEVLD, 6J6UMH, Sl6UMAUILITT LML V&6 - FLOILP6T QG mestemin, SMLL, Sgmel CQompsern
QamLjurenr Qewaer - o CeusmApmrs gwiy, 60%.Qumlfam s &Hs b, &.Q60& e
Sblpluewn  QgmLgumer  QFWHSGeT - CHUCHW  UTUTEwI], SSFUPSH),  UmTelGrm)
Qu(pEpaGSyeotmy, Bluy.Guml, afjwrpsieu) HODG Qsmau® CQSTLuTeT QFIS&GT - HLODEF
grerCommy ummMiw QEWIH&eT: UTCounHST, 19.C&H OFHOUTOITSH], HUSGH(H GOTDSGLG SllqSHETI),
SIS0, HTUNGCH LhleLeLS, FTOM UMTH, CuIBTFAWIT], U (HECHTL ML & SHeLWITU&ibHSIILD,
APl uIrgest, SO epefl, 2 (5HHIHIGTICTCITT, H.OUT.QEHHTH], HTDESHL HaNEHI).

GO 960G VI-&STET LML LD USSHTD eUGLIL 6uenIUN6OMST (upto SSLC Standard) LITLLI L& SHMHIG6m6T
Sl LILEDL LTSS QSHTETIILG).

[BIT6IT: 16.12.2024
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TAMILNADU PUBLIC SERVICE COMMISSION

CIVIL ENGINEERING
(DEGREE STANDARD) CODE: 398

UNIT I :BUILDING MATERIALS AND CONSTRUCTION PRACTICES

Properties and testing of engineering materials-brick, stones, M-sand,
aggregates, cement, timber, recycled and modern materials-glass, plastic
FRP, ceramic- concrete - properties and testing- mix design-admixtures,
Self-compacting concrete steel construction practice-stone masonry, brick
masonry ,R.C.C. and block masonry - construction equipment - building
bye-laws and d evelopment regulations practiced in Tamil Nadu -

Provisions for fire safety, lighting and ventilation- Acoustics.

UNIT II : ENGINEERING SURVEY

Survey - Chain- Compass - Plane table - levelling - Theodolite-
computation of area and volume-L.S. and C.S. - Contour - Traversing -
traverse adjustment- -Heights and Distances - Tacheometry and
Triangulation - total station and GPS and Remote sensing techniques for
surveying.

UNIT III :ENGINEERING MECHANICS AND STRENGTH OF
MATERIALS

Forces- types-laws - centre of gravity-moment of inertia-friction-Stresses
and strains -Thermal stress - elastic constants - Beams - Bending
moment and shear force in beams - Theory of simple bending - deflection
of beams - torsion - Combined stresses - stresses on inclined planes -
Principal stresses and principal planes - Theories of Failure - Analysis of
plane trusses.

UNIT IV :STRUCTURAL ANALYSIS

Indeterminate beams - Stiffness and flexibility methods of structural
analysis - Slope deflection - Moment Distribution method - Arches and
suspension cables - Theory of columns - moving loads and influence lines
- Matrix method- Stability of retaining walls - plastic theory- Seismic

analysis of high rise building



UNIT V : GEOTECHNICAL ENGINEERING

Formation of soils - types of soils - classification of soils for engineering
practice - Field identification of soils - Physical properties and testing of
soils - Three phase diagram - permeability characteristics of soils - stress
distribution in soils - Theory of consolidation, shear strength parameters
of soils - stabilization of soil -Compaction of soils- Stability analysis of
slope - Soil exploration - Soil sampling techniques — SPT -Borelog profile -
shallow foundations - Terzhagi's bearing capacity theory - Pile foundation
-pile load test- Group action of piles - settlement of foundations- Ground

Improvement techniques.

UNIT VI : ENVIRONMENTAL ENGINEERING AND POLLUTION
CONTROL

Sources of water - Water Demand -- Characteristics and analysis of
water - hydraulics for conveyance and transmission - water borne
diseases - Functional design of water treatment plant - desalination
plant- water distribution system - pipe network analysis- characteristics
and composition of sewage - Planning and design of sewerage system -
sewer appurtenances - Pumping of sewage - sewage treatment and
disposal - Design of storm water drain- plumbing system in high rise
building - industrial waste treatment - solid waste management - Air and

Noise pollution control - E-Waste management.

UNIT VII : DESIGN OF REINFORCED CONCRETE, PRESTRESSED
CONCRETEAND STEEL STRUCTURES

Design of concrete members - limit state and working stress design
concepts - design of slabs - one way, two way and flat slabs - Design of
singly and doubly reinforced sections and flanged sections -design of
columns and footings - pre- stressing - systems and methods- post
tensioning slabs - Design of pre-stressed members for flexure.

Design of tension and compression members - Design of bolted and
welded connections design of members of truss - designs of columns and
bases - design of beams, plate girders and gantry girder- design of liquid

storage structures —elevated and underground- design of retaining wall.



UNIT VIII : HYDRAULICS AND WATER RESOURCES ENGINEERING

Hydrostatics-applications of Bernoulli equation - losses in pipes - flow
measurement in channels - open channel flow- types of pumps and
characteristics - Applications of Momentum equation, Kinematics of flow.

Water resources in Tamil Nadu - Water resource planning - Master plan
for water management - flood control - Runoff estimation — hydrograph -
flood routing - Soil plant water relationship - Water requirement for crops
- Irrigation methods - Design of alluvial canal and design of headworks.

Water logging and land reclamation - cross drainage works.

UNIT IX : URBAN AND TRANSPORTATION ENGINEERING

Urbanization trend and impact - Slum clearance and slum improvement
programmes - Different modes of transport and their characteristics.
Geometric design of highways. - Pavement materials and testing -
alternate pavement materials- modified binders - Design and Construction
of bituminous and concrete roads - pavement distress and evaluation -
Maintenance of roads - Railways - Components of permanent way -
Signalling, Interlocking and train control - drainage in roads and railways.
Airport planning - Components of Airport - Site selection - Runways -
Planning of terminal buildings Harbours & Ports - Layout of a harbour -

Docks - Breakwaters.
UNIT X : PROJECT MANAGEMENT AND ESTIMATION

Construction management - Construction planning - Scheduling and
monitoring - Cost control, Quality control and inspection - Network
analysis - CPM and PERT -methods of project management - Resources
planning and resource management - Types of estimates - Preparation of
technical specifications and tender documents - e-tender - Building

valuation - law relating to contracts and arbitration.
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TAMIL NADU PUBLIC SERVICE COMMISSION

MECHANICAL ENGINEERING / PRODUCTION ENGINEERING /
MANUFACTURING ENGINEERING CODE :399

(DEGREE STANDARD)
UNIT - I MECHANICS, KINETICS AND DYNAMICS:

Statics of Particles, Equilibrium of Rigid bodies, Mechanism of Deformable
Bodies, Properties of Surfaces and Solids, Centroid, Centre of Gravity,
Dynamics of Particles, Elements of Rigid Body Dynamics, Basics of
Mechanisms, Kinematics of mechanisms, gyroscope, Gears and Gear
Trains, Fly Wheels and Governors, Balancing of Rotating and Reciprocating
Masses, Friction in Machine Elements, Force Analysis, Balancing, Single
Degree Free Vibration, Forced Vibration, mechanisms for Vibration Control,
Effect of Damping, Vibration Isolation, Resonance, Critical Speed of Shaft.

UNIT - II STRENGTH OF MATERIALS AND DESIGN:

Stress, Strain and Deformation of Solids, Combined Stresses, Theories of
Failures, Transverse Loading on Beams, Stresses in Beams, Torsion,
Deflection of Beams, Energy Principles, Thin Cylinders and Thick Cylinders,
Spherical Shells, Fundamentals of Design for Strength and Stiffness of
Machine Members, Design of Shafts and Couplings, Design for Static and
Dynamic Loading, Design of Fasteners and Welded Joints, Reverted Joints,
Design of Springs, Design of Bearings, Design of Flywheels, Design of
Transmission Systems for Flexible Elements, Spur Gears and Parallel Axis
Helical Gears, Bevel Gears, Worm Gears and Crossed Helical Gears, Design
of single and two stage speed reducers, Design of cam, Clutches and
Brakes, Design of Piston and Connecting Rods.

UNIT - III FLUID MECHANICS AND TURBO MACHINERY:

Fluid properties, fluid statics, manometry, buoyancy, control volume
analysis of mass, momentum and energy, fluid acceleration, differential
equations of continuity and momentum, Bernoulli’s equation, Dimensional
Analysis, viscous flow of incompressible fluids, boundary layer,
elementary turbulent flow, flow through pipes, head losses in pipes, bends.
Turbomachinery: Pelton wheel, Francis and Kaplan turbines - impulse and
reaction principles - velocity diagrams, pumps and its applications-Valves
and Types - Theory of Jet Propulsion- Pulse Jet - Ram Jet Engines, Online
Continuous Flow Monitoring System.



UNIT - IV THERMAL ENGINEERING AND THERMODYNAMICS:

Basic concepts, Zeroth, First and Second laws of thermodynamics,
thermodynamic system and processes, Carnot cycle. irreversibility and
availability, behaviour of ideal and real gases, thermodynamic relations,
properties of pure substances, calculation of work and heat in ideal
processes, analysis of thermodynamic cycles related to energy conversion,
Fuel and combustion, Fuels Characteristics, Emissions and Controls,
Testing of IC Engine-Renewable sources of Energy.

Power Engineering: Steam Tables, Rankine, Brayton cycles with
regeneration and reheat. I.C. Engines: air-standard Otto, Diesel cycles.
Refrigeration and air-conditioning: Vapour refrigeration cycle, heat pumps,
gas refrigeration, Reverse Brayton cycle; moist air: psychometric chart,
basic psychometric processes.

UNIT -V HEAT AND MASS TRANSFER:

Modes of heat transfer - one dimensional heat conduction, resistance
concept, electrical analogy, unsteady heat conduction, fins dimensionless
parameters in free and forced convective heat transfer, various
correlations for heat transfer in flow over flat plates and through pipes,
thermal boundary layer, effect of turbulence, radiative heat transfer, black
and grey surfaces, shape factors, network analysis; heat exchanger
performance, LMTD and NTU methods.

Basic Concepts of Mass transfer, Diffusion Mass Transfer, Fick's Law of
Diffusion Steady state Molecular diffusion, Convective Mass Transfer,
Momentum, Heat and Mass Transfer Analogy , Convective Mass Transfer
Correlations, Radiactive Heat Transfer.

UNIT - VI MATERIALS SCIENCE AND METALLURGY:

Constitution of alloys and phase diagrams, Iron - Iron Carbide Phase
Diagram - steels, cast iron, phase transformations- diffusion-TTT diagram,
ferrous and nonferrous alloys, heat treatment of ferrous and non-ferrous
metal, surface modification techniques, powder metallurgy, non-metallic
materials, mechanical properties and testing, crystal defects and
strengthening mechanisms, conducting and semi conducting materials,
magnetic and dielectric materials, Engineering ceramics, Engineering and
commodity polymers, composites, hano-materials.



UNIT - VII PRODUCTION TECHNOLOGY:

Foundry Technology- types of pattern, cores, moulding and casting
methods, Solidification, design of castings, defects, Melting Furnaces, Hot
and Cold working, Metal Forming Processes - types, Defects and Remedies,
Sheet Metal Operation, metal joining processes, types and design of
weldment, welding metallurgy, welding defects, Casting, Welding
Inspection (NDT), Manufacturing of Thermo Setting and Thermo Plastic
Products, Metal cutting, Cutting Tool Nomenclature, Machinability machine
tools - center lathe, drilling, milling, grinding, gear cutting and broaching,
Machining Time Calculation, unconventional machining processes, Micro
Manufacturing, CNC machine tools, Manual Part Programming - Machining
and Turning Centre.

UNIT - VIII METROLOGY AND QUALITY CONTROL:

Limits, Fits and Tolerance, Linear and angular measurements,
Interferometry, laser interferometers - Types, Computer Aided Inspection,
Basic concept of CMM - Types of CMM, Machine vision, Form
measurement-Straightness- Flatness, Roundness, Surface finish
measurement, contact and non-contact method, Measurement of power,
flow and temperature. Statistical quality control, control charts, acceptance
sampling, reliability, TQM, 5S, ISO standards.

UNIT - IX CAD / CAM / CIM / FEA:

Fundamentals of Computer Graphics, Geometric Modeling, Visual Realism,
Assembly of Parts, CAD Standards, Fundamentals of CIM, Production
Planning and Control, Computer Aided Process Planning, Cellular
Manufacturing, Flexible Manufacturing System and Automated Guided
Vehicle System, Group Technology, Production Flow Analysis, Industrial
Robotics, Additive Manufacturing, Just in Time(JIT), lean manufacturing,
One Dimensional Problems in FEA, Two Dimensional Scalar Variable
Problems, Two dimensional vector variable problems, Isometric Parametric
Formulation.



UNIT - X INDUSTRIAL ENGINEERING AND MANAGEMENT:

Work study - Techniques, Method study and work measurements -
objectives - basic procedure, machine loading and scheduling, product
sequencing, inventory control - E O Q - quantity discounts, ABC Analysis
material handling systems, operations research, Linear Programming,
simplex method, Transportation model, Assignment model CPM and
PERT, Queuing Models. Management theory and practice, planning -
Decision making, Organising, staffing, Motivation, Leadership, controlling,
control techniques, Industrial Safety - Standards — OSHA.
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sulfl uriiFaev, GUmiiseflsy Blewsviol L @)pLILFH6T, euemeTeyH6T. FHPVTL L @ wbslrs6lsTEs.
CuevL_eT F&H&HTID, Ugmerdev wmmib Hlievmer HPeddssr - o pbgiallens wHmID eTFliallener
Cariur(hsst - Gous UMTULBIGET, 6THESIB6T WHMILD BT LIWTUT(HS6T-S (h 5 LD 6T
LHMID UMEBEHET - STEWT 2_hhev CHTL_LTH - HYSIT STewT — SHOlF STewT ClLTDIH6T, Bls LpHlewev

QBT TLTUIFFED &6voTSHTewfILIL JeWLOLIL.



VG - IV Geutiu Gurpluilwev wmmib Cleuliu @winki@eilwev:

IGLILDL &(HSGIHEH6T, Geuli @uimi@Gallwedler Ledlw, psHev wHMID @)resdri_meug elldlssir,
Ceuliu @unsiGallwsy SewwliLy wHMID GFuIOPeHMEH6T, STiTGCaTTL FIpMHF. BT (LpLyuITdHSHeTewLD
wHMID SlewL_LILsSHeiTewin, Fiew OHMID Fuievl] surudbseaflsst LswTy, Ceulin @ uini@eailuisd
FTihG CsTLTYseT, Hrw GuTmL seflear LTl ser, Fiewy GlFwsVpewmaHeflsyierer & iiLievf]
wHMID CFYISSH GCleulILGmS HaTHS (HH6V, MMV THMLD CGTLTuTer GleuliL @)uiniGailwisv
sppFsefler LGLiuTile), stAEUT®msT LHMID HeTHHF, sTCLTHeTHafledr LiewIL BT, 2 Llipey
wHmIb SLQLUT®HS6T, 2 L seriey Qurplseflsr GFrsemet - 4aIliLlssd5dh5 HMM6V CLPEVBISEET.
Fahglami Gurplullwe: Frral oL eusnantdssr, BEHHauTHSED wHMID WNIEGHUBHSSHL BlHL)
Crmdler, UewrlLer &pmdser. 2 L seriey OGurplser. srmm-CFbsr U GCLT, s
HPDFAH6T. GaflehL L 60 MM STHMFFTWSHH6V: Hrmall @GeflTuser &pmdl, CeuliL er&Hl s,
surw| Geflepl L6, sewevdlp LGCrLLer &pmd;, mr sToHmi Frliusu@GlyFri ellerdsliuL b,

SIGLILIeD L FFT LIS LG LIL&FTIT @Ewsb@su)'masdr.
V@G - V Geuliub wpmib Blewm LfloThmib:

Oeuli uflbrHm wewmser - spip UflwTewr Geuliu SLGH D, GeuliLbsemL &(Hdbgl, LWOTFTT
splilewin, Blewsvwmm Gleuliu sL_Ggis5Fmetr, Bl Cui alleflbyewLw $50H), HL 146060T LHMILD
sL_(Hm umiin allyey susws UfwrHmebFler LflreTHn HeTey(HdHEH6T. SO WTT L (Hd6T
wHmIb Guriisst euflwrs Ceutiu uflwrHmsFnasrer LVCeaum CsTLTLseT, Gleuliu ailafliby
9BD&@, BFrmm uriiFsedler allewerey, sgliafds Geuliu uflTHmLd, H@HLLY WHMID FTLOLIED
Guourliyser, ailgen STrenflssT, Llswenrw L@liumile). Geuliut uflwrhpluilst GlFwsvs metr,
LMTD wmmib NTU wpewpassr. mleop uflorpmid, 2er(hugeu Blewm wuflwrmmib, 2er(hLigeusdles
solilgaletT allgl, BlewsvliL Blewev cpeVdhdnmi 2or(HLTeaus), LTI ailre) pewm Klewm LflTHMLD,
2 [h51b, Gleuliuid wHMID Blewm uflwTHm splilswi, UTiw ailFey wWewm Blewm LFLTHDH @)e»eswT
Q@ TLTyser, H5fwds Gleuliu uflwrHmib.

VG - VI epeoiCluT e seTETi mleflwisv wHmib 2 Gevrasailwisv:

2 G6VTHEHVMUSBET LNHMILD BlewsV euewTLIL HiG6T, @)(HLoL @) (HLdL STiewL(h) Blewe euemTLIL LD -
6Too(& %6, UTTLILI(HLDL), Blewsv LLTMHMBIGHST- LFeusy - TTT suewyuL_Lb, @)(HLOY HMILD @) (HLOL]
VTS 2 BeUTdhd HeVewmeausmssT, @) (HLOL] WHMID GFHOY YVeurTs 2 Ceursdhdler GleuliiF
AglFens, GCupourliy wrHmId HILuBEeT, gGrereri o Geursalwis, o GUrs VLTS
QuTHL 6T, @ubST LeTLSST HMID CFTHWET, Ligdh GHMMUTHHET LMHMILD 6us)ILIL(HdEILD
ULl PMMSHET, HL 5SSV LOMID HWMD-HL5HIH60 CUTHL &6, &HThHS WHMID LTS SHHT
CurmLaer, Gurplulweveym Oeubisaf, GuTPuilwed wWHMID LweTUTL (B LISVLILGLOBISGET,

HEVEM U6, LD BI6WT OLIT(HL_SH61T.



VG - VIl 2_pLg g 615 miflevmL Litb:

surTiliug QasTlVBIL LD — 6ulgel 2 (h 6UMEBHET, HHH 2 6T6THD, Y FdH(HeUTHED LMHMILD
UTILIY  (pewm&er, S LLBGSHISH6V, euriliyserlesr eulgeuswOLiy, GHewMUT(HH6T, 2 (HdbELD
2_6WEVSHET, H6T6V LMHMID HTeVHM ClFweOLTH), 2 CTsHsHems 2 (HhauThHEGh GlFUIOLPeHMEHET -
UMHSHET, GHWDLT(HH6T LHMILD HT6 k6T, Hrem 2_CBevrs GlFwsour(®), 2 CevTHsbems (3)swewrd @ Lb
CFW(PEHMSHET, UMSBHET LHMILD  LUMDeweuLi  esuigeuswiolil], Oleusbigdr o Geursib.
upmeneuliiledr @GewpuT®ser, euriliy, ummewsuliy ey (NDT), Geuliu @midbs wHMID
Geuliug geriey GBS Plullest 2 MHLGH], 2 Ceoras Geul(H), Ceul B &maiuilsr Q)REILIWTSESTEHS),
@evyliyn Qubslr &mallssr — BHLW HWLFO @uibSITD, SHieweTuil(HBHseV, Hi(HEU, DT HH6V,
UNFSSTLD Geul (HHed wHMID CeTHHISH, @)ewwliL) Chrsems HMTEHH (HBHD, UPHBEHFTIT
@ ewpliL) CFwedpewmaHsiT, Biewr @ewipliL], CNC Quib ST & mailssr, s penm 2 miliL) Blreordsasid
— @)eWwLpHBH6V LOMMILD HEWL_FH6D HlewevulLD.

V@G - VIl yeremeuuiliev wmmId 55 S HLILTH:

SUTLDL &6, OUT(hSSBIST LHMID eTHliyeww, Grflwed wHmid CxHrewt HeralHHer, sperfl
Serailwed, CeuFi spafl eremeu Tel- euewmEH6T, HewllesflFri i, CMM @)eT g LliLienL &
sMmB5 - CMM @6t suemaser, @Qubdr Core@, 2 (heougen eraf® - Chi HeTewid — S enL
SHETEWLD, 2 (HeT Herewlo, Gumurliy Fiewiw Yeref®), CsTL Ty WHMID GSTLILUHD LpewMEHET,
FhGl, UTFFL OHMID Geuliupleney eraf®. yereflulwsd Hré sLBLuT®), SLBLUTL G
aflerg s LILIL BT, sThL T, Bbussseren, TAM, 55, ISO srplemsvseir.

9jv&: IX CAD / CAM / CIM / FEA:

senflaflaTi euswrsemevullest g LliLiewL &6, sugailweVFTi WwrHlflwrsssr, srid pLLiilusey,
g miseflest @ewewriiy, CAD srplemsvser, CIM @esr  ougliuenL 61, 2 HuSHFlS Sl 10l 60
wHmib sLQLUUTH), sewfleflari GFwsvwwsmm S L 1l 60, seflwenm 2 HUGHSP, OBSpeuTesr
2 Huggd ewwliy wHmId Sreflwm@ auPlsTi g uTHET Hewwliy, @G OlsTLlevBIL LD,
2 _MHusgl 9BHHEG Blsey LGLiumiie, CsTlvgIemD sThalresfluiey, CFisens 2 HLSS, Blsp Chr
2 musgl (JIT), Owedley 2 HusSH), FEA allgsrer spm LiflrenT sHewwrd @ ssr, @) m Uflwment oeare(m
LTYH6T FTT BV &HH6T, @)(h LITLDTERNT SHeWFWISHT LTYIH6T FTT &H6WTdHGHH6T, FLOBH T &|eHETLOT M)

2 _(IHEUTSHSBLD.

VG — X Qs riflevgienm Glurpluilwsv wmHmib CosvTeTenLo:

uewt] puiey - HILLIBIGET, pewm pley wmmIb Lewt eralBser ChTdhsmisseT - igLliLienL,
CFwevpsdm, GBS T Heww gHMIGL HMID FHL LBl ev, swrflliy euflewFpepm, FrdHG,
sUGUur@® - E O Q - gjerey serepLigser, ABC Ligliumriie) GUTmeT ensWTEhsbe) SjemLoLIL|S%e6rT,
CFweourl () yrmiugd, GCrflwev Blreorssid, FAbLGvsHev Ypswm, GCUTEHEGMITSHSI LTSI,
951551 H wrdlfl CPM wpmib PERT, suflews wrglflssr. Guersewrenw GCasriur@® wHmid
BEOL (pedM, S L O 6V - (1plg6leuBhdHBHeV, PUBISMLOSH6D, LiswTlwTariser @)(hewsds, 2 _Hgihe,
SMVMSHGHIID, SLHLUUBSSHISND, SLQUUTL® BILUBiGeT, OsTflVgIemD UTHSTLL -
ST Blewsvssst - OSHA.



TAMILNADU PUBLIC SERVICE COMMISSION

ELECTRICAL ENGINEERING /
ELECTRICAL AND ELECTRONICS ENGINEERING

(DEGREE STANDARD) CODE: 400
UNIT - I ELECTRICAL CIRCUITS

Circuit elements - Kirchoff's Laws - Mesh and Nodal Analysis - Network
Theorems and Applications for DC and AC circuits: Thevenin’s Theorem,
Norton’s Theorem, Superposition Theorem, Maximum Power Transfer
Theorem - Sinusoidal Steady State Analysis of RL-RC-RLC Circuits- Resonant
Circuits - Natural and Forced Response - Transient Response of RL-RC-RLC
Circuits-Two-port networks — Three Phase Circuits-Star-delta transformation-
real and reactive power-powerfactor

UNIT - II ELECTRIC AND MAGNETIC FIELDS

Coulomb's Law-Electric Field Intensity-Electric Flux Density-Gauss's Law-
Divergence - Electric Field and Potential due to Point, Line, Plane and
Spherical Charge Distributions - Effect of Dielectric Medium - Capacitance
of Simple Configurations- Magnetic Circuits- Magnetomotive force -
Reluctance-Faraday’s laws-Lenz’s law-Biot-Savart’'s law - Ampere’s law -
Fleming’s Left and Right Hand Rule-Lorentz force - Inductance - Self and
Mutual Inductance-Dot Convention-Coupled Circuits

UNIT - III MEASUREMENTS AND INSTRUMENTATION

Units and Standards - Static and Dynamic Characteristics-Types of Errors-
Error Analysis — Measurement of Current, Voltage, Power, Power-factor and
Energy - Indicating instruments - Measurement of Resistance, Inductance,
Capacitance and Frequency - Bridge Measurements - Instrument
Transformers-Electronic Measuring Instruments - Multi meters-True RMS
meter-Spectrum Analyzer-Power Quality Analyser- Recording Instruments-X-
Y Recorder-Magnetic Recorders-Digital Data Recorder-Oscilloscopes-DSO-
LED and LCD Display-Transducers and their applications to the Measurement
of Non-Electrical Quantities Ilike Temperature, Pressure, Flow-rate,
Displacement, Acceleration, Noise level —— Data Acquisition Systems - A/D
and D/A Converters- Data Transmission Systems-PLC -smart meters



UNIT - IV CONTROL SYSTEMS

Mathematical Modelling of Physical Systems - Transfer Function - Block
Diagrams and Signal Flow Graphs and their Reduction using Mason’s Rule -
Time Domain and Frequency Domain Analysis of Linear Time Invariant (LTI)
System - Errors for Different Type of Inputs and Stability Criteria for
Feedback Systems - Stability Analysis Using Routh-Hurwitz Array — Nyquist
Plot and Bode Plot — Root Locus - Gain and Phase Margin - Basic Concepts
of Compensator Design - PI,PD and PID Controllers-State Variable
formulation-state transition matrix- Eigen values and Eigen vectors-free and
forced responses of Time Invariant systems-controllability and observability.

UNIT -V ELECTRICAL MACHINES

D.C. Machines - Construction, Excitation methods - Armature Reaction and
Commutation - Characteristics and Performance Analysis — Generators and
Motors - Starting ,Speed Control and braking - Testing - Losses and
Efficiency. Transformers-Types-Construction and Operation- Testing -
Equivalent Circuits - Losses and Efficiency-All day efficiency - Regulation -
Parallel Operation — Three Phase Transformers — Auto-transformer. Induction
Machines - Construction, Principle of operation - Rotating Magnetic Field -
Performance, Torque-Speed Characteristics, No-load and Blocked Rotor
tests, Equivalent Circuit, — Starting ,Speed Control and braking - Single-
Phase Induction Motors - Linear Induction Motors - Hysteresis Motors -
Reluctance Motors. Synchronous Machines - Construction - Operating
characteristics and Performance analysis — Efficiency and Voltage regulation
- Parallel operation - V and inverted V curves of synchronous motors -
Power factor improvement-permanent magnet synchronous motor-
Permanent magnet brushless dc motor - stepper motor

UNIT -VI POWER SYSTEMS

Single Line Diagram of Power System-Per Unit Quantities-Power Generation
Types- Hydro, Thermal and Nuclear Stations - Pumped storage plants - Co
generation—- Economic and operating factors - Modelling and performance
characteristics of Power transmission lines and Cables-HVDC transmission-
Mechanical Design of Transmission Lines-Sag-Insulators - Zgus and Yaus
formulation - Load flow studies - Shunt and Series Compensation-
Symmetrical and Un symmetrical Faults Analysis - Transient and Steady-



State Stability of Power Systems - Equal Area Criterion-Voltage and
Frequency Control - Power System Transients — Power System Protection -
Circuit Breakers — Relays classification of protection schemes-overcurrent,
distance, differential and carrier-Equipment protection-transformer,
generator, motor, busbars and transmission line —AC and DC Distribution-
deregulation-energy conservation and energy auditing

UNIT -VII ANALOG AND DIGITAL ELECTRONICS

Semiconductor Devices - PN junctions - Transistors — FET - Zener, Photo
diodes and their applications - Rectifier circuits - Voltage regulators -
Multipliers. Biasing circuits — Small signal amplifiers — Frequency response -
Multistage amplifiers — Coupling methods - Large signal amplifiers - Push-
pull amplifiers - Feedback amplifiers — Oscillators - Operational amplifiers
and its applications - Precision rectifiers — Multivibrators - Voltage Controlled
Oscillator-Timer. Digital logic gate families (DTL, TTL,ECL,MOS,CMOS) - Logic
gates - Simplification of Logic Functions- Design of Combinational circuits -
Sequential logic circuits-latch—Flipflops— Counters - Registers — multiplexers
and demultiplexers- Schmitt triggers-Memories(ROM,PLA and FPGA).

UNIT - VIII POWER ELECTRONICS AND DRIVES

Principle of Operation and Static and dynamic behaviour of Power
Semiconductor devices —-- Power Diode, DIAC, SCR, TRIAC, GTO, MOSFET
and IGBT- - Single and Three Phase AC to DC Converters —uncontrolled and
controlled rectifiers -performance parameters - Single and Three Phase AC
to AC converters - Switched Mode Power Supplies - buck ,boost and buck-
boost converter topologies -switching losses-Inverters-Single and Three
Phase Inverters - Voltage control- Pulse Width Modulation techniques-
harmonic elimination techniques- Uninterrupted Power Supplies- Electrical
drives-motor load dynamics-load torque characteristics-Speed Control of DC
Drives— Converter/Chopper fed dc motor drives- Speed control of AC drives-
induction motor drives —stator voltage control and V/f control -synchronous
motor drives-V/f control, self control, margin angle control and power factor
control



UNIT -IX DIGITAL PROCESSORS AND COMMUNICATION

Architecture of 8085, 8086 and 8051 - Instruction Sets - Assembly
Language Programming - Interfacing for memory and I/0: 8255
Programmable Peripheral Interface - 8253 Programmable Timer Interface -
8279 Programmable Keyboard and Display Interface — 8257 Direct Memory
Access Interface - Embedded processors (ARM and PIC basics only).
Classification of Signals and systems - Properties of Discrete Fourier
Transforms - FFT Computation - FIR Filters - IIR Filters: Butterworth Filters
- Chebyshev Filters.

Digital Communication Systems: Pulse Code Modulation and Demodulation -
Adaptive Delta Modulation - Frequency Division and Time Division
Multiplexing - Data Communication Network Topologies - 7-layer OSI
Protocol-IoT concepts

UNIT -X RENEWABLE ENERGY SOURCES AND STORAGE DEVICES

Renewable Energy - Sources and Features - Solar Radiation Spectrum-
Radiation Measurement-Solar Photovoltaic Cell —principle of operation-types-
MPPT - Microhydel- Operating principle- Wind Energy —-components- wind
power turbine types-MPPT- Site Selection-Types of Wind Generators-smart
grid - Electric vehicles -V2G and G2V- Fuel Cells- Batteries-types and
characteristics- Super Capacitors.

Note: Medium of Instruction is English only.
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