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B ST Ahal 21 Rl B SHe Rd H Werw & O ® P 9 WRIel Wi W BIel BN,
H9Tse B, UoR, Wh=R U 31eraT fhsll o bR & HaR I3 1rdl fhed) o= fhll solagi=ia
IUHRYT Aigd Bl yeR & ufdafud @l 9 oW ife S9@! gRem &1 yaw gRiea el
fpam ST At B |

(14) STRIEUS S |AT JARRT & [0 & AR AT Y apgefl &1 319 afaed o= # Terd
Tl B! T YAVI-UF & R W Ye T&1 I Sl Fohdll, a7 UR FANT B TR URIE3 B
fore gftaRa (fRaR) fHar S dawar 2 IR S9a fIvg MRIte SvsiAd driarel il & S
AP B |

(15) e & foU 3 HRA a1t Il B g' gAREd wR o @Ry fh 9 udlem H yaw
Ego O L L o L L 2 e A s TR 5 0 s kL s e S e 2 M T o s O s s AR L
IRedt B AF YAW U ORI fHY SM BT I8 31 A8 BN b SH@T i T gRT SifvaH
I ¥ ghlea o far mr 81 af Rl i "R R g8 urn o § 6 emedt o AE em,
RM® R TR SHST IS U3 GG a1 M1 1@y off AT 98 YRS wWR W &
WHR oy I g 981 o, @ 0 Rerfy § S\ srgde i w= f&ar o &k afk 98
A~ ©U | g9 forar orar & @ ST 3 S A o ot SITge |

(16) MEIRT UHY WR ATIEd U UG 9 by S &1 <90 H 3f7de UF g PR (e
SITQAT |

(17) 9t 3mIed ux # <wR Ty faaver (Fen—smh, Iusoft, e orEar onf}) # fkl off ueR @
BIs URTa fdT W &M H A= 78] 81 |

(18) srafefal ®1 I8 GHRET 1 AMRY b 3+ 3Maed U=, SURATT JT anfs H ToIm AT
S W GEE UAER H 9 El )R 996 gRT fBU MY BWIER Uh O B A8y 3R SH
fefl Y ypR & f=ar 7€ B ARy | et gT fafe werel R fhy Ty gvaert § afe
B A=Tar gl Sl 8 a1 ST S n g Bl Y§8 B Adhdl © | Afe araeft gRT guRe
EXER el fhy 91 €, ar ff T 99 angefd ®Y Y68 aR FdhdT ¢ |

(19) TEIRHA TEIOT UF H ifbad Ty & " gl enwedi @l g wRie @ e uF &
AT BISTHE AT FHB YR BT JHOT UF HelT= HRAT AR BN | STHCR & I AT
93 @ AR 3 DIE IWeRg A 81 BT AT Iad FHIUT T FelF 9 fHy I W 3mded
U 3REIRd R T SIrg |
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(20) ST argedf fASU @1 W@l & SIFAR UM Tl U SIUH SehT 3nwiee FRed R faam smgen
qAT T W YIY =g SBI Blg &A1 GG Rl SN | ARl @ 3pge / sEdr / uEdl ®
TR # AN &1 Aol arfvaw &R

21) afs & st FEiRa Yob I FF Yob T HAT & A IABT A U /il R
PR T SIRAT |

(22) IFgfaa wmE W=l | ufdefra — @5 1 el ft ot e anell @1 SwR gRaeT |
Al AP B, T B TAhd HRARA R T & B4l 3 dRE $I A Ferar o, 7 8
WEIAT <7 BT YIRT B, 9 B FERal Ui ST 3R 7 8 YT R BT UIT HXT |

(23) de@R & <l 9 U SpffAl & fdwg Uttarakhand Public Service Commission
(Procedure and Conduct of Business) Rules — 2018 g¥iTd WIfdem=l & f=vid HRIATe! HI
ST |

(24) BEER B I U Y IR B Aeg FRIAEN— IRl B wOd fhar § & amaed
UF WA §EI A Al Blg 30 AR URT X AR 9 B B Aeaqul gar @1 U | S5 I8
Al A < SR 2 B 9 U gRT UK (Bl UoRg AT IHSH! IO / YA Ui 6
fpedl ufafe % 313 WA a1 gRad= a1 39T WX 98a el B aAT 9 & J B d8d [
T /STl Uold Ugd dN| I &1 I & W 3Af¥e TSl & dh S SAd!
IYHIT /v o ufcil & @IS ord i ar fawwfa & o 59 faaorfa & IR # aneft @l
TEHROT IR AT AR |

(25) 3@ &1 fARma (Thumb Impression) — S anff owem wer & Ui wRiem @l
ICR—UFH & FUTRT WM W 30 IS &1 MR (TS angeff &1 g3 # IR S &1 e
qAT AfRer 3l ol < H SR IS BT F1eE) ey 3ifhd BT |

(26) T WA W STERVI (— WIS D /el H g 9 A1 fHA & AT gREER HA 3R T
Bl JAFIRAT BARN TAT WIET & FATe B AN §RT A1 ith DI A W 81 B | WA
el 1 gRIeRYT & foU FHeR Tvs fAr S |

(27) IMANT ¥ U I dTal I UHR & YIER # il gRT oUW AW & 1Y US BT M,
s S, epiedl & Sl fUdr /ufd @1 9m, IS Ho den egHie (Al giua
foar a1 BY) BT Soold AIH fHAr ST ARy |

(28) mAfad Ug WR AT ®U ¥ TIMT B M & a8 A1 aefl o FYfad &1 iy ieR a9
qPH YT -T2l BT & ol dd & SMANT BT U S B & YT ol JAaId 93T o, T8
A | 8 O 6 g8 Myl & forg 9 geR 9§ Suged & |

(29) arafefai B WRle ¥ TR TR AN d9dIgC & ARIH | AT BT SIRAT | 37
et SMART @ JeNTgE BT THI—THT TR ASAV Bl F |

(30) URTT WRlE B A AT e Ud db A b ARIH W URIEl Yo DI WIBR]
BT | fhdll o1 IR | R 11 3faed / Wiell Yoh WIBR 81 fhar SIRAT |

(31) argedf @7 F=IfaRad HROT 9 AR gRT QT SIfd fhar SRAT —1. snifalRad dRiel 4
AT SHIGARI & foy 9 Ui fvam 137 7, S1id (®) IR ST ©9 A aRANIT &1 U
HRAT, (W) I T9d ST, AT () TRIET AT R | Hafe b o @fdd ®1 cledd
DA AT TAT I ADH DI DI THDT oT, AAdT 2. A gaeTd) URIET o1 &, 3l Agfard

S UTQ R @ SR | SA0THOIRO IR TAH /IR JRABT H B HID ITeld W_T 8 3frdT
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3. UfRUY §RT Bl oxd gU 3 aAfdd | Wiel faoRll 81 de—fd 9aw o= & arer ueiel
qa9 H yJer fHar 2, sr@r 4. Srell YA UF A1 VA YA UF W fhU ®, R dedt @r
fTTeT /WRdeel fhar Tam &1, el 5. Tod A1 3 daad fu A1 fH Agayel deg @r
fosurar 2, 31ear 6. Wi @ forg - IFIgaN! & ey # frforiRad |armi &1 SUarT {6 g,
(@) TTeld TS A TS UF Bl U U HRAT (@) W 9 GRd MU dR 9 IS Afdd $
IR H PIg TEGRI U< BRAT, (1) GRIeADhl ST YAIId BT, AT 7. Wl & GG Ifd A1
BT YA fbar 81, A1 8. IR GRABIAT WR AT d1d fola=T, ST el AT H AT 39 MM
DI Bl AT ATl AT AGQ QIS M @l 9. WIel wad H gRaeR &A1, o IaiR
gRABIAT BT BT, IR JRABIRAT BT TIET Hel W ofdh) |RT SIET, YR I aTell bl GRIe ol
IEHR HRA B oIy IHAFT AT e AT W & 3 Ryfa a1 oxm wnfier &, 31erar 1o.
e WATed @ foy ST gRT Fgad & ariRal & W {631 81 a1 o9 UaR @ ANIR®G
afd ugamrdl 81, A1 11, Well B/ FehR $H& H Wl & IR Adsd BiF /USR IT A
gRT IfTd =T fHl UBR &1 Sideied SIHRY IT I Al FaR I & w9 § JInT fhy
ST HH Tl By T IUBRYT YANT HRA gU AT U URT G YRIT IAT 8, AT 12, GIET Dl
AT <d gY iRl &I WSl M YAIVUAT & W SR S BT Soated fhAr g, s7eEr 13,
QU Tl H IfeatRad T4l feraT [l W BRI Bl R BT YA [BAT BT AT A DI UM
g, ol A Rafa 81 99 R TRIfG IFERT Iarar ST Idhdl © IR S9a 91T & S (6)
AR gRT fpxfy amaeft &1 S wlem & oy iy SRR O Wahdl & R 98 98 ¥ET ®
3R /31T (@) S IR ®9 | 10a] U a9y orafy & forg (i) manT gRT ol 9 drelt st

W 9t et avE @ forv faafsia fear o daar g (i) 0 AR gRT S9@ 1+ fodr
Alps) | IR fhar S Adhar g1 (1) I 98 WRIR & IF Ugel ¥ T WAl H g dl 9D
g Sugad Foml & odiF Srguie SRIAET &1 S Wbl 2| 39 199 & | &g e
qg T o1 &1 IRAN o9 dd (i) srngell @1 59 Hey H faRad erded, S Al <A1 9@, Ud
FR BT AaR & T B SR (i) sredl gRT orgAd WY H U Snded W, Ife dig g,
AT R fdaR &) forar T &

(32) F=feIRad aif¥eRg SIRART ST §IRT difd 8 WX U AT ST 377aedd sHT—

(@) AP EaT | FEAT Sbdifardl, YANT-UAT T4 REvT Sl /3Su Soft | wHtRiE
TAIV—U3 ) YA BRWRET T Y & Y107 8 SRR dans! / S5¥hd Bl JH0T—97 |
@) afEeRl /3R Riem aige /TR AlRg e / TA.SILTH. /dedieer gRT MuiRa go3 w
SR AT gAO—uF fR A RfArd 2oft / Sft & sraid JReTT @ g1 @ gfte 7| orgfud
ST/ Ifad Sl /3 fUssr @ & il & forw S vemo—ux &1 MaiRa gred
fasua & arer aRRme—s 4 ueIlRa fbar war | o= fUwsl v &1 yAer 43 59 fasiua &
geTed o fafY 9 ve 9¥ gd 9 1fde aH &1 78 2 =@y |

(M) &S IReTT Td Y H Ge B UG B FeW AMGRI R FeiRd ey W SIRT JHI0T 45
ORI HRAT TR BT |
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(33) AIMANT il Bl SHP! UrTal B TR A Bl WRMI el ar 2| saferd el fsmue
P YIS eTTT PY AR T AT PN o9 9 G ol [ d s & 3@l & AR
IE & | So AT @ 3 H USRI UISIHH HI AT HIGE | PR oAl aIey | AaIwD,
IYTD AT AP ASAT B AUR W e sl rar ], ufsbar anfe & ool & RO
IGHA fFd WM 916l SMAGA—931 & Al H DIy Yod d19d 8l fhaT SR |

(34) Tier Y, 9T UG WXiel BRIHH 9 WIS b= &b AR H ITghHID Aied GAAT ART B
JgdISC @ AEIH 9 YA BRI S dTel Jae—u3l §RT UG &1 SIRAM | il &1 arafed
B TR B TR < BRf | B aRad ARl B8 Y SR WieR T8 fhar SR |

(35) folRaa uapfd (R UsR) # Awd raffRal &1 & AR ¥ Mgd fhar SR |
faenfid &t ucl & forg o snaedl @1 AR g ®Had Teh & IR ARhR URYE & AFd
IUReIT B9 BT |

(36) U wiEm H |fwferd faWml 7 il | aRIIAd WieehR | Yd SifFelsd ura &
SIRAT | SieTs WA aRIIaamell § dig A1 uRadd A= T8l 81T |

(37) ¥ IEP b STNGUS olld WdT AT e gRomm femior gfbar fRamaei—2012
(UerH HeME—2013 & fgcii HReM—2014) & STIAR UeId UNIel & fafa=~ =Roli # angfefi
&1 el g1 FeiRd =Faw ofe ofe uTd &1 ARt § | =[AaH 3Ed 3fd aTRd &
el IR B1 B ART & JMER WR 3ol =RV 2g A%l aIfvd fHar SR |

(38) @¥9 URUM IR &R & BRG] AT WA & FEId WEEl & AR &
SR |

(THoTHO UTUSY)
afera
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IRRE—1

foRaa ggfa (ERF< dor) 9 TR & A & SRefT | apgedt
AT 3ded U3 & Hafd dfcd § wer o= & fory TR 8g su fadeu

I PN —

h0T0 TR TR IS
1. goEMI 01
2. EReR 02

Aic— IR gRT U fddey & MR WR & AT gRT Wiell = JArdfed b
ORAT | o FRer & SR wWier o aRadd & fedl 9 o Ry a1 &l
far ST |

£
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TRRME—2

fofaa ugpfa (@@= yar) 8 FuiRa defous vl & a1s 23g

H00

Jefegsd fawg

fowg @re

1.

fafaer / arier st

01

i3 STfAT==07

02

2.
3.
4

Il STF=or

03

Sy =7

04

Are—uifafde Rrem aRyg, Sovo gRT UTHIOT AT H U< 03 99 &1 fSwrm aiika
waeft A R faamT & fasifia usl =g o= 8imm |
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HAYad wfass AfI=T Ig9 uen—2013, G& Ao

gRiRre—3

ferfRaT Fepfdl (XS oK)
(81) AT g OReoT
: HA T Dl
H0E0 IELD] . quiie Y Sty
100
1 I Bl 100 e 02 gveT
: 100
2 RIGIECD] 100 (I T 01 3 ) 02 guer
(8) afaT favg (qraasma aRRre — 2)
E JA Ul D ; |
0 fawa T Irafey
SIEERESIH) 360 /360
V| o e R o) 180 /180 (T T 02 3i BT) | S O
ABfdHe 30 360 /360
2 @M y-9= / fgfia gee—u=) 180./180 (IA® T 02 3iF PI) 3 Hver
goldcIdhel 390 360 /360
3 (Gom TF—u4 / fgd ge—u3) 180.//180 (IA® T 02 3fH PI) 3 |ct
TiTdHeaR 910 360 /360
4 (Gom wF—u4 / fgd ge—u3) 180.//180 (IAH T 02 3fF PI) 3 |ct
(¥) R (@fdda o) — 100 3
1 foRaa oter 920 3fh
2 HIETHR 100 37

Gl I — 1020 3
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TRRIE—4

I IS AT T4 uX1em—2013

UlodhH
A B
forRad wRier (@ JaR)
|HY : 02 99 Sl U DI AT : 100 quries : 100
1. GUf AT (R AR SH) 10 3H
2. g1 Qe / fawetyor 10 3®
3. ¥ AT — SUHH, Uy, WY iR |Hd 20 3®
4, ITsg Ug — I, 31, SieTd, ATHRV] 20 3h
5. R Tl H IUYad Weal b1 UIRT 05 3
6. AT T 06 b
7. ATFT A 05 3
8. ¥ YlGDHNUI 05 3
9. SllhIfdd TG HaTaN 10 3
10. 3(9fSd Temer —
(@) TS XGIfHha o=l /qrerdl & 3Ned 08 3f®
(@) Sugad Mue b1 == 01 3P

Alc — YD YT 01 3id BT BNIT| YLA—UF T WHY Shd WK DI BN |
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SYLLABUS FOR COMBINED JUNIOR ENGINEER SELECTION
WRITTEN EXAMINATION
Subject : General English
(Objective Type)

Time : 02 Hours M.M. - 100

No.of questions — 100

UNITS M.M.
1. Comprehension 20

A passage of appropriate length which is designed to test the
ability of the candidate in the following areas:
(a) Familiarity with vocabulary

(b) Knowledge of English grammar
(c) Thematic understanding of the passage

2. Use of Articles 05
3. Use of correct Prepositions 05
4. One- word substitution 05
5. Synonyms 05
6. Antonyms 05
7. Filling up of blanks with appropriate words 05
8. Verbs — Main, Auxiliary and Modals 05
9. Active/Passive voice 05
10. Direct/Indirect Narration 05
11. Correct spelling of words 05
12.Tenses 05
13. Re-ordering of given sentences into a meaningful paragraph. 05
14.Subject - Verb agreement 05
15.1dioms and Phrases 05
16. Conjunctions 05
17.Homonyms 05

Note : Each Multiple choice question shall be of 01 Mark.
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CIVIL ENGINEERING (DIPLOMA COURSE)
GENERAL CIVIL INGINEERING

PAPER-I

SECTION - A
(@) Strength of materials and theory of structures 1. Effect of a force, tension and
compression, free body diagram, virtual work, fodistribution system. 2. Principle of energy,
conservation of energy and momentum, rotation giirbodies about fixed axis, mass moment of
inertia. 3. Stresses and strains: Types of stremsdsstrains, Definition of tension, compression,
shear, bending, torsion, volumetric and lateredisf Poisson’s ratio, Hookes’s law. 4. Bending
moment and shear force: Types of beam, simply stggocantilever, fixed, overhanging and
continuous beams. 5. Analysis of trusses, slopedafigction of bearms. 6. Columns and struts:
Long columns, short columns & struts, slenderneg®.r 7. Torsion: Circular shaft, combined
bending, torsion and axial thrust, strength ofdwland solid shaft.
(b) Design of reinforced concrete structures.: 1. @esiased on working stress method Flexural
strenght shear strength and bond strength of dysieqforced RCC beam. 2. Design of lintels,
Design of a Cantilever beam and slab. Design obboteinforced concrete beam. 3. Design of
RCC slab, design of one way and two way slabs. ekidh of Reinforced brick beams, slab &
lintels, design of T-beams. 5. Design of columnd anlumn footings, cantiliver retaining walls.
6.Components of (i) overhead water tank and (ii)tidioreyed framed structures. 7. Introduction
to design based on limit state method. 8. Presstdesoncrete.
(c) Steel and Machinery structures.:1. Tension and Compression members in steel. AgDes$
steel of steel beams. 3. Design of simple colunse®ad. Design of simple trusses and purlins. 5.
Design of masonry retaining walls. 6. Design of amag wall foundation.
(d) Building estimates & coating, construction mangement, account & enterpreneurship
development.

SECTION-B
(&) Soil mechanics and foundation engineeringl. Fundamental terms and their relationships.
2. Classification and identification of soils. 3hde relationship index property, laboratory
determination. 4. Capillary phenomenon permeabilitiactors affecting permeability.
5. compaction, methods of compation. 6. Consolaatidifference between compactions and
consolidation. 7. Streesses in soil, shear stremgiomb’s equation, unconfined compression test.
8. Earth pressure and retaining structures. 9lashand deep foundations, classifications of piles.
10. Stabilisation of soils by lime and cement. ab-surface exploration.
(b) Surveying.: 1. General principles. 2. Chain surveying. 3. CasspTraversing, bearings, local
attractions, types of travessing, traverse comuist corrections and missing readings. 4.
Leveling-Theory, Temporary & permanent adjustmehtievels, types of levelling. Reciprocal
levelling, L-section and cross section, Refratiomd acurvature corrections. 5. contouring -
characteristics, uses and plotting of contours.P&ne table surveying- orientation, plotting
methods, two & three point problems, Lehmann’s m@derors and precautions. 7. Theodolite:
Adjustmen (Temporary & permanent) Measurement daflem; curves, horizontal and vertical
curves, their design and layout transition cun&sMinor Instruments Abneys Level, Tangent
Clinometer, ceylone Ghat tracer, pantograph ancdiipleter.
(c) Building Materials and construction.: 1.Buildhing Materials: Bricks, their classificatiand
characteristics, building stones, source, quarrysigssification and properties, lime, properties,
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Cement types, properties and tests, timber and vpooducts, types, properties and uses, paints,
varnishes and distempers, glass and plaster etne toncrete, uses in foundation and terracing,
Cement concretes, ingredients, grading of aggregaterkability, water cement ratio, mixing,
laying compaction, curing. 2. Building construcierDetailing of walls, floors, roofs stair cases,
doors and windows, finishing of building, plasterirpointing, damp proofing etc., Ventilation and
air conditioning fire fighting.

(d) Water supply and sanitation for public building.: 1. Sources of water, quality and quantity of
water supply, water treatment, water distributidaying of pipes, building water supply &
maintenance. 2. Quantity of sewage, sewarage sgstanitation and drainage, disposal of rainfall
and domestic wastes. Including night soil, wasteewand garbage, plumbing for public and
residential buildings, septic tanks and soak piyage treatment.

CIVIL ENGINEERING (DIPLOMA COURSE)
WATER RESOURCES ENGINEERING

PAPER-II

1. Introduction: Definition of irrigation, necesgiof irrigation, history of development of irrigah

in india, types of irrigation in india. sourcesiofgation water. 2. Rain fall & run-off: Definitio of
rainfall & run-off, catchment area, dicken’s & rygseformula, types of rain gauges-automatic &
non-automatic, stream guaging. 3. Water requirenoérdrops: Definition of crop season, duty,
delta and base period, their relationship, irrigatmethods & efficiencies, gross command area,
culturable command area, intensity of irrigatiamigable area, water requirement of crops-kharif
and rabi, preparation of water supply schedulegharif and rabi. 4. Lift irrigation: Types of wall
shallow & deep well, aquifer, types, ground watewf construction of open wells and tube wells
yield of an open/tube well and problems, methodkftaig water, manual and mechanical devices,
use of wind mills, lift canals their design, comstron and water scheduling. 5. Flow irrigation:
Irrigation canals, perrinial irrigation, differeparts of irrigation canals and their functions,tskes

of different canal cross sections, classificatidncanals according to their alignment, design of
irrigation canals, chezy’'s formula, mannings formpukennedy’'s and lacey’s sift theory and
equations, comparison of above two silt theory,atiqus, critical velocity ratio, use of garrets and
lacey’s charts, various types of canal lining, adage & disadvantages. 6.Canal head works:
Definition, object, general layout functions offdifent parts, difference between weir and barrage.
7. Regulatory works: Functions and explanation esfs used cross and head regulators, falls,
energy dissipates, outlets-different types, escaheSross drainage works functions and necessity
of the following types: Aqueduct, syphon, superpgss level crossing, inlet outlet, constructional
details of the above. 9. Dams: earthen dams-tygasses of failure, classification into masonry &
concrete dams, labelled cross section of goavityg, dapiliways. 10. Water logging and drainage:
Definition, causes and effects, detection, prewenind remedies, surface and sub-surface drains
and their layout, field drainage, salinity contioj measures, ground water recharging measures.
11. Flood protection: Estimation of flood dischageystems of flood warning, river behaviour,
training works and control, marginal embankmerttsjrtdesign, causes of failure, spurs & dykes,
attracting & repelling types, nonstructural floodamagement, relief & rehabilitation measures. 12.
Irrigation management: Checking of irrigated, areasing water charges, bills, compensation for
crop damages, penalties for unauthorised useigaiion water, procedure for imposition of panel
rates. Canal law and its application, formationvafer users, associations and their participation
irrigation management, command area developmeniMafr irrigation projects in India. 14. Fluid
machanics: (a) Properties of fluids, hydrostatiesgure of various types of surfaces, measurement
of pressure, kinematics of fluid flow. (b) Dynamusfluid flow, bernouli’'s theorem, measurement
of flow, pilot tube, piezometer, orifices venturitee current meter. (c) Flow through pipes-losses
and pipe network, water hammer, reynold’s numbdy. Klow through open channels-hydolic
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gredients, equation for uniform flow, chezy’s andming formula most economical section. (e)
Measurement of discharges by (i) wairs and (ii) chot (f) Hydraulic machines-pumps
(Reciprocating and Centifugal), Turbines (Implu§s&eaction).

MECHANICAL ENGINEERING (Diploma Level)
Paper-I
SECTION - A
Applied Mechanics
Forces: Transmissibility, moments and couples, funiculalygon, lami’s theorem, varigon
theorem.Friction: Limiting and dynamical friction, coefficient of fition, bodies on inclined
planes, simple screw jackMachines: Basic terms-mechanical advantage, velocity ratio,
mechanical efficiencyLifting machines: System of pulleys-weston differential pulley&tress
and strain: Volumetric and lateral strains hooke’s law, poissatio, modulus of rigidity bulk
modulus. Application to bars and composite secti®®msams and trusses:Determinate cases,
bow’s notation. Types of supportSraphical methods: Analytical methods of joints and sections.
Thin cylinders and spherical shells:Hoop stress, longitudinal stress. Changes in dimaasand
volumes of thin shells subjected to internal pressu
Theory of Machines and Automobile Technology
Slider crank mechanism: Turning moment in single cylinder engine: Fluctaatiof speed and
energy; crank effort diagrams, flywheel size. Gatawe: Gear trains; simple, compound, epicyclic
and reverted. automobile gear box. Automobile d#feial. Clutches: Function of clutch in
automobiles. Single plate and multiplate clutcHesction torque for uniform wear and uniform
pressure. Cams: Comcept, classification of different cams and fakos. Application to
automobile engines, simple cam profiles for unifomlocity, SHM and uniform acceleration
balancing. Static and dynamic balancing. balanoingasses rotating in same plane. Basic concept
of several masses rotating in different planes,lisppon to automobile engines. Belt drive.
Derivation of limiting ratios of driveing tensionsentrifugal tension V-belts. Ropes and chains.
Dynamometers: Classification, functions, construction and workingpncepts. Governor:
Functions, classification: Watt, porter, hartndlartung. Elementary numericals about height,
maximum and minimum radil, controlling force etc.
Mechanics of Solids

Mechanical properties of materials: Concept of stress and strain, stress-strain cuo¥esild
steel, aluminium, cast iron rubber etc., variouslolo determination of stresses and strains ingyolt
stepped bars, compound bars and columns obliguee.pRrincipal stresses,mohr circlehear
force/bending moments/deflection:analysis of cases of concentrated and uniformlyridiged
load. Shear force and bending moments diagramsCantilever, simply supported, overchanging
beams.Strain energy: resilience, derivation of formulae of strain energy uniform bars in
tension, shock load, shear stress. Modulus ofieesi.Torsion: solid and hollw circular shafts-
polar modulus, weights, power transmittesprings: close colled helical springs. Laminated
springs. Maximum stress and central defiectiongnigge numericals, no proof of formulae).
Columns and struts: long and short columns, slenderness ratio. Enditond and equivalent
lenghts. Euler and rankine formulae (no derivation)

SECTION-B

Material Science

Materials: Ferrous-iron, steel, alloy steels. Nonferrous nsesdiminium, zinc, copper, tin, lead.
Nonmetallic materials-timber, polymers. Basic knesde of their productionStructure of
materials: Crystalline, amorphous, arrangement of atoms. @rystructure, imperfections.
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mechanical properties of common metals and alldgéprmation.Heat treatment: Iron-carbon
equilibrium diagram, TTT curves; recovery recryisation and grain growth, elementary concepts
of hardening, tempering, annealing normalizing aade hardeningAlliy elements: effects of
alloying Cr,Co,Si,Mn etc., Tool steels, stainledgels, heat resisting alloys, spring steel.
Nonferrous materials: Duralumin, solders, brass, bronze, gnmetal, incoMNgn-metallic
materials: Timber-plywood, hard board, seasoning. Polymemsintloplasts and thermosets. Heat
insulating materials. Glass wool, thermocol, rublegectric insulation materials: Bakelite, mica
refractory materials; composites.

Design and Estimating
General design considerations for machine partsSteps in machine design, factor of safety.
Mechanical properties of materials, selection ofenals. Machine parts subjected to the following
loadings: (i) Direct and shear loads:Theaded connection, cotter and knucle jofifi)sBending
moment: Design for railway wagon axle and road vehicleeaxProof load and proof stress. Semi
elliptic laminated springs, maximum stress and esifbn, (iii) Twisting moment: Solid and
hollow shafts. Design of keys and coupling boltsigid flanged couplingReveted and welded
joints: Types of reveted joints, strength, efficiency, datal and pitch of revets, lap and butt joints.
Common types of welded joints, leg length, thrdatkness and size of weld. Simple design for
vee, butt, transverse fillet and parallel filletlded joints.Theories of failure: Maximum principal
stress theory, maximum shear stress theory, corafepguivalent bending moment and torque;
Rolling elements bearing: Equivalent load, dynamic capacity, life of beasngstimation of
material requirements: Estimation of weight of simple machine parts. Revd the area/volume
of triangle, hexagon, octagon, cylinder, frustuncohe and pyramid et&stimation of time for
common operations: Turning, facing, theading, drilling, shaping, chaniig. Simple problems
pertaining to aboveEstimation of cost: Concept of costing-direct materials, indirect mats,
direct labour, indirect labour, overhead expendgeak-even analysisCost estimation of
welding: Cost of materials, fabrication, preparation, weldifinishing and overhead expenses.

Industrial Engineering
Plant Layout: General plant location factors, selection of pkité. Product layout, process layout.
Standardization: National and international standards, value ohdaadization. Standardization
techniques and problemQuality Control: Elements of quality control and objectives. Freaguyen
distribution. X-R charts, P-charts, C-charts andeatance sampling concept of production.
Inspection and its objectives. Types of inspection®rk Study: Flow process chart, flow
diagrams, work measurment, time study. Time andanatudy.Products, planning and control:
Sales forecasting and its uses. Planning-prodpaisgess, parts, materials. Optimum batch quantity
for production and inventory. Routing, dispatchiagd follow-up activitiesInventory control:
Elements of control procedurers, types of contrisigentory control system of bin and recorder
cycle system. Safety stock conceptaterial handling: Factors in material handling problems.
Reduction of cost and time through improved maltdréandling. Material handling equipment:
Lifting, lowering, transporting and combination dms. Industrial safety: Need for safety-legal,
humanitarian, economic and social consideratiorasget$3 at work place-unsafe conditions and
hazards-electrical hazards, lighting, ventilatidreat control, noise and vibrations, fire and
explosion, chemical hazards; hygiene. Brief knowedf relevant acts like factory act, workman
compensation act, Indian boiler act, Indian eletttriact, explosive act.

MECHANICAL ENGINEERING (Diploma Level)

Paper-II
SECTION - A

Thermal Engineering
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Boilers: Fire tube, water tube, mountings and accessorigaivelent evaporation, efficiencies.
Steam and gas turbines:Impulse and reaction. Turbine components. Clasdibn. Steam
conndensers, components and construction featimesnal combustion engines, classification.
Two stroke and four stroke engines. Main componantstheir functions. Air standard cycles, otto,
diesel, dual; efficiencies. Engine lubrication, kg systems. Air compressors: Types
reciprocating and rotary, single stage and twoestagnmpressors. Simple numerical problems.
Refrigeration and Air Conditioning
Refrigeration: Various cycles. COP. Representation of cycles M, p~-S and P-H diagrams.
Vapour compression systemWet and dry compression. Domestic refrigerator. aabsorption
system, cycles of operation. Simple numerical protd. Refrigerants: Classification, properties
SO, CQO, NHs, Freon-12 etc.Air conditioning: Psychrometery, basic ideas of salient terms-dry
and wet bulb temperatures, dew point, enthalpy,siben heating, humidification and
dehumidification, sensible heat factor, basic kremlgle of room air conditioning. Central air
conditioning systems.
Hydraulics & Hydraulic Machines
Fluid Properties: Pressure-depth relationship, total pressure omiangiondition of equilibrium of
floating bodies, meta center and meta centric he(@mple numerical problems). Fluid
dynamics: types of flow, equation of continuity. Bernoulli wafion, orifices, coefficients of
contraction, velocity and discharge. Minor lossedluid flow. Venturimeter, orifice meter, pilot
tube. Notches and weirs:Rectangular notch, V-notch francis and bazin foaeuior rectangular
weirs. Broad crested weirs. Flow through pipes;tish loss darcy weisbach equation. Simple
numerials.Channels: uniform flow in rectangular and trapezoidal chasn&€hezy and manning
equations. Most economical sectioklydraulic machines: Impulse and reaction turbines, pelton,
francis and kaplan turbines-constructional and atp@mal features. Velocity diagramBumps:
Centrifugal and reciprocating pumps. Basic knowkedfconstructional and operational features.
SECTION-B
Manufacturing Processes
Metal forming processes:Classification on the basis of properties of defabitty, fusibility and
divisibility such as rolling, forging, drawing, exding, pressing, punching, blanking, spinning.
Welding: Concept of various welding processes-electric ggsistance, thermit, metal-inert-gas,
tungsten-inert-gas, laser beam, electron beam,osxpl and ultrasonicWelding of different
materials in industries: Plastics, aluminium, copper, brass, bronze, altegls, cast iron, stainless
steel; oxyacetylene method. Welding arcs; arc andn, structure, types, metal transfer
characteristics. Different types of electrodes. iBasmowledge of testing of welds and relevant
welding code.Foundry practice: Patterns and moulding-pattern types, materialgwalhces,
layout, colour scheme, difects corddoulding process: Mould materials, types of sands, parting
powders, sand mixing and preparation. Moulding csfeMelting and pouring. Basic knowledge of
refractory materials and fluxes. Furnaces-cupoii,tifting and electric typesSpecial castings:
Shell mould casting, die casting, investment maalsting. Centrifugal and continuous casting, full
mould castingPowder metallurgy: Basic knowledge of the process, production of madalders,
blending, compaction, sintering etc. Self lubricateearings. Advantages and limitations of the
process.

Mechine Tool Technology & Maintenance
Machine tools: Basic common features, drive systems, sources wepavork and tool holding
devices, speed varying systems, mechanical metbiogsoviding automaticity in machine tools.
Lathe: Various parts, their functions and kinematics, dadtcessories and attachments. Capstan
and turret lathe tools operations carried out ¢mels such as turning, taper turning, drilling, Bcre
cutting, reaming, knurling. Common lath tools ameit uses. Simple kanowledge of computer
numerical control (CNC) lathes and automatibtilling machines: Types, components, general
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maintenance. Operations such as plane milling, languilling, straddle milling, spur gear milling,
endexing.Shaping, planing and slotting machinesComponents, working principle, quick return
mechanism; types of tools used, their geomddmiling and boring machines: Constructional
details and principle of working. Classificationchuas simple and radial types. Tools used.
Maintenance; general and perioddrinding machines: Types common abrasive materials, grains,
grits; speeds and feeds. Use of cooladitgs and fixtures: Difference between jigs and fixtures,
types of jigs.Cooling processesCoolants and cutting fluids their fuctions, selactfor different
materials and operations.

Workshop Practice & Production Technology

Workshop technology: Scope in engineering. Brief survey of different ph@enerally contained

in a standard engineering workshop viz. Carperityndry, smithy, sheet metal, fitting, painting
and machine shop&arpentry: Common carpentry tools-their classification suchmasking and
measuring, holding and supporting, cutting and sgwdrilling and boring, striking and turning
(name of parts, functions and specification ondgining of timber components: Types of joints,
common defects likely to occur in joints, their sas.Foundry: Basic knowledge of tools used in
foundries. Patterns-types, uses and allowancessreen sand maoulding; sand preparation and
additives, parting powders, problems in mouldinggsiof cores, risers, gates, chills &mithy:
Basic concepts of operations in smithy shop sucfuléexing, upsetting, swaging, forge welding
drawing down. Tools used in smithy (names, fundiand size specifications only) smithy forge,
blower, shovel anvil, swage block, striking togbsinch , drift and hammer&heet metal shop:
Basic knowledge of operations such as laying dweasng, blanking, seaming, burning, stamping
etc., tools in sheet metal shop used for markirggsuaring, punchingritting shop: Fasterners like
rivets, bolts, nuts, screws, keys, pins etc., (basiderstanding only). Tools used in fitting shop
such as threading tools, dies, taps, vices, wramchspanners, hack saw, drills (names, function
and specifications onlyPainting shop: Surface preparation, sand and emery papers, vargish
and polishing. Common materials used such as rietd ogutty, yellow clay. Defects likely to occur
in painting and their remedieMachine shop: Elementary theory of metal cutting; chips-types,
geometry of formation. Brief idea of newer machgqiprocesses such as abrasive jet machining,
ultrasonic machining, chemical machining, electtischarge machining, leser beam machining,
electron beam machining, plasma arc machinMgtal finishing processes:Such as diamond
machining, honing, lappings buffing etc.
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ELECTRICAL ENGINEERING (Diploma Level)
Paper-|
SECTION - A
(Brief study of following subjects)

1. Basic Electrical Engg.:Basic terminology and their concept, D.C. circuisiteries, capacitors,
electromagnetism, electromagnetic induction, A.itcuits, polyphase circuit2. Electrical and
electronic engg. materials: Classification, conducting materials, insulatingtenals, magnetic
materials, semi-conductor materials, special pwpositerials.3. Electronics-lI: Semiconductor
diode, bipolar junction transistor, basic trangis&nplifier, single stage transistor amplifier,
transistor power amplifier, feedback in amplifiesgulated power supply. Electrical machine-

I: Generalized treatment, D.C. machines, transforme@. generator (Alternator). Voltage
regulators.

SECTION-B

(Brief study of following subjects)
5. Electrical instruments and measurementsintroduction to electrical measuring instruments,
measurement and errors, ammeters and voltmetersir(gh@oil and moving iron) wattmeters
(dynamometer type) and max. demand indicator, ggnareter (induction type), miscellaneous
measuring instruments, electronic instruments, noreasent of resistance, inductance and
capacitance. Elements of process instrumehtsPower plant engg.:Thermal stations, hydro
electric plants, nuclear power plants, diesel poplants, gasturbine plants. Combined working of
power plants, major electrical equipment in poweatisns, recent developmem. Transmission
and distribution of electrical powers: Electrical design of lines. Constructional featuis
transmission lines, economic principles of transmis, mechanical design of distribution system
lines/power factor improvement, underground cab&ssrier communication8. Electronics-II:
Digital electronics, microprocessors, oscillatoistegrated electronics, operational amplifiers,
communication engg.

ELECTRICAL ENGINEERING (Diploma Level)

Paper-II
Section — A

(Brief study of following subjects)
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Network Theorems: KCL, KVL, Thevenin’s theorem, Norton’s theorem, g@uposition
theorem and Maximum power transfer theorem.

Electrical Machines-II : Synchronous motor, Induction motor, FHP mot&tepper motor,
Servomotor, Submersible pumps.

. Switchgear and Protection: Distribution system, Causes of low power factousés,
Switchgears, Circuit breakers, Isolators, protectschemes, overvoltage protection, over
current protection, different types of substations.

Non-conventional sources of energy Importance and it's present scenario, Future
prospects and it's Economics, Solar Energy, BiorgneWind Energy, Geothermal and
Tidal Energy.

Estimation and costing in Electrical Engineering :Introduction and types of wiring,
Estimation and costing of overhead and undergratisttibution. Introduction to Energy
Management.

Utilization of Electrical Energy: Illumination, Electrical welding, Electric-heating
Electrolytic process, Electric circuits in refrigéion, Air conditioner and water cooler,
Electric drives and Electric traction.

Section — B
(Brief study of following subjects)

Installation and Maintenance of Electrical equipmern: Brief study of Electrical
maintenance, installation and commissioning, Priwen maintenance of electrical
equipments, Electrical safety, Insulation testing alectrical earthing.

Industrial Electronics: Semiconductor, Introduction to SCR, Controlled tRiecs,
Choppers, Dual Convertors, Cycloconverters, Thorisbntrol of electric drives and UPS.
Instrumentation and control: CRO and it's application, open loop and closedtran
system, Components and circuits of control systemnpduction, working and application
of programmable logic controllers (PLC).

10.Miscellaneous measurements and Transducers:Meggar and it's application,

Transducers, Measurement of displacement, strargef torque, pressure flow and
temperature, signal conditioning, recording angldis systems.
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AGRICULTURAL ENGINEERING (Diploma Level)
Paper-I
SECTION - A
1- Farm Power Engineering & Non Conventional source of Energy: Introductions : Sources of
power on farms, comperative study and uses. Limitaand brief description of animal, fossil fuel
(Diesel/petrol) wind, solar, Biogas and electriomgo. I.C. Engines : Principles Heat engine,
principle of operation, classification of I.C. Engs, Principles of operation two stroke and four
stroke engine. Diesel and petrol engine, statigna@giprocating and rotary parts, their material of
construction and functions. Concept of terms relatéh 1.C. engine, Numerical problems related
with different terms. Performance of engifi@actor: Introduction Classification of tractor and
adoptability. Factors affecting selection of tract@eneral idea about different makes, models, in
fifferent H.P. ranges of tractorblourly Cost of Operation : Hourly Cost of operation of small
petrol engine, diesel engine and tractor.
2- Non Conventional Enegry ;Bio-gas Technonogy :Introduction of Biogas, Production of
Biogas, Bio-digestion of plants and animals wastaction taking place during bio-digestion, gases
produced during the process, elimination of unwéngases such as GOand H s. Factors
affecting production of gas, efficiency of Bio-gasnts in winter, uses of biogaal/ind Energy
Technology: Types of wind mills-Vertical axis and Horizontatis. Various uses of wind mills.
Site selection for a wind mill construction, worgiand maintenance of wind millSolar Energy
Technology : Solar radiation and potentiality of solar radiatiom India. Application of solar
energy. solar collector.

Section-B
3- Post Harvest Technology & Agro Based Industries Introduction: Importance of grain and
seed processing principles of agricultural procegsisequence of operation, Flow digestion
services offered by processor of farmers: Wheatjz&japaddy and SoyabeeAgro-Based
Industries: Sugercane crushing, khandsari and Gur making psoaed equipment, vegetable and
animal waste utilization, bye products of Soyabae potato, dehydration of vegetables.
4- Farm & Land Development Machinery : Farm Mechaniation: Definition, Status of farm
mechanization in India, Scope, Limitation, AdvamgagPrimary and Secondary tillage equipment,
Sowing and Planting equipment, Harvesting and thgshequipment, Land Development
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equipment: construction, operation and output @& fbllowing Dozen Scraper, Draghoe and
Dragline.

AGRICULTURAL ENGINEERING (Diploma Level)
Paper-Il
SECTION - A
1- Irrigation and Drainage Engineering: Introduction: Definition of Irrigation, History of
Irrigation, Necessity and scope of IrrigatioNater Requirement of Plants: Types of soils, soil
properties in relation of Irrigation and drainagkl®sses and availability of soil water, Evaporation
transpiration, evapotranspiration, consumptive @&stimating crop water requirements, duty of
water, delta. Assessment irrigation water requirgsef different crops, estimation of depth and
time of irrigation, different criteria for irrigadn scheduling depending upon soil plant- atmospheri
factor. Irrigation Methods: Surface and subsurface methods, sprinkler and slygiem of
irrigation and conjunctive use. Measurement ofjation efficiencies, water conveyance, storage,
application, distribution and water use efficiency.
Drainage Engineering: Definition, necessity, water logging salinity, dsntrol interrelationship of
irrigation, drainage, drainage coeficient. Differgypes of surface and subsurface drainage system.
2- Minor lIrrigation : Importance, necessity and advantages of minogation, land survey,
method of levelling, determination of cuts and. fithportance and necessity of levelling. Sources
of minor irrigation. Definition of tubewell, needdvantage & disadvantage, characteristics of
tubewell site, factor affecting site selection.
Section - B
3- SOIL & WATER CONSTRUCTION AND LAND RECLAMATION ENGI NEERING: Mechanics, types
and causes of soil erosion, factors affecting ergslamages caused by soil erosion. Agronomical
measures for soil & water conservation : Contouniag, matching, grip cropping, cover cropping,
mixed cropping, role of grasses in soil conservafidechanical mothod of erosion control:Field
bunding, contour bunding, graded bunding, ridge ahdnnel terracesGully erosion control:
classification of gullies, control of gullies bynm@orary and permanent structures: earthen check
dams, brush dams, loose rock dams, straight dribvap. Land Reclamation: Classification of
user soils, salty resistant crops, reclamationsef soils. Reclamation of waste lands forest lands
and sandy soils, sanddunes stabilizatiBavine Reclamation: Classification of ravines and
various measures for ravine reclamation.
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