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GOVERNMENT OF MIZORAM

PUBLIC HEALTH ENGINEERING DEPARTMENT

Dated Aizawl, the 23rd April, 2O26

To

The Engineer-in-Chief, PHED
Mizoram, Aizawl.

Subj : Syllabus for Direct Recruitment to the post of Junior
Engineer under PHE Department.

Ref : No.A-1201-8/1/2008-E-|n-C/PHE/165 dt. 01.09.2025

Madam,
With reference to the above, I am directed to send herewith

copy of Govt. Gazette of this Department notification No.A-
L21612026-TECH-PHED dt. 07.04.2026 regarding Syllabus for direct
recruitment to the post of Junior Englneer (Civil) (Electrical) and
(l'4echanical) lor favour of information and
reference.

Enclo: As above.

Yours faithfully,
Digitally signed by
NGURSANGZUALI SAILO
Date: 23-04-2026

( NGURSANGZUALI SAILO }
Under Secretary (A) to the Govt. of Mizoram

Public Health Engineering Department
Copy to :-

,t(lebsite Manager, O/o E-in-C. PHED for kind uploading in the
Department website.
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NOTIFICATION
No. A-121612026-'IECH-PHED, Aizawl, the 7tn April,2026: In the interest of p.rblic service. the
Governor of Mizoram is pleased to notify Syllabus for direct recruilrnent to the posts ol- Iunior Engirreer
(Civil) (Electrical) and (Mechanical), Level-7 in the Pay Matriri under Public He.rlth Engineering
Department, with immediate effect, as shown in the Annexure enck'sed herewith.

Sudhir Kumar, IAS
P.rincipaiSecretary to the Govt. of Mizoram,

Public Health Enginecring D,:partment.

This issues with the approval of DP&AR(GSW) vide LD No.A,12045/21I2025-GSWDPAR
dated2T .03.2026.
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Notification |{o.A-121612026-TECH-PHED, dt. 27.03.2026Annexure to Golt.
- EComp. No.:24341

APPROVED SYLLABUS FOR DIRtsCT RECRUI'I,.'IIENTJTS-TH-E ]QSI QE
IILISIOR ENGINEER (CIVIL) UNDER PUBLIC HEALTH ENGINEERING D!]',ABTMI]NT

The examination shall comprise of the following papersr

l. Paper -1 : General English
(Conventional tlpe &.MCQ with negative marking)

2. Paper- II : General Knowledge (MCQ with negative marhnB)
3. Paper - III: Technical Subject (MCq with negative marking)
4, Paper - W: Technical Subject (MCQ with negative marking)

Total of written examination
5. Personal InterYiew

Total

DETAILED SYLI,ABUS:

t) PAPER-I: General English
(Conventional tlpe & IICQ i!'ith ncgative marking)
(a) Pra.is Writing
(b) Letler Writing
(c) Comprehensionofgivenpassages
(d) Esay
(e) Grammar: Parts ofSpeech

(MCQ with negative marking)
(0 Correct Usage and Vocabularies

(MCQ with negative marking)
(g) FormationofSentence

(MCQ with negative marking)

2) PAPER - II: General Knowledge (MCQ with negative marking)
(a) Current events ofstate, national and International Importance
(b) History of India and Indian National Moyement
(c) Indian and World Geography - Physical, Social Economic

Geography oflndia and the World
(d) Indian Polity and Governance - Constitution, Political Sysrem,

Public Policy, Duties & Righis lssues
(e) Economic and Social Development, Sustainable Developrnent,

Poverty, Inclusion, Demographics, Social Sector initiativcs, and
other related issue

(t) General issues on Environmental Ecology, Bio-diversit) and Climate
(g) General Science

The topics listed above shLall cover the State of Mizorem wheret'cr applicable.

(h) General awareness on Mizo culture, its heritage and soejetv

l00Irtarks (3 hours)
100 N{arks (2 hoLrrs)

200 ivlarks (2 hours)
200 Ir{arks (2 hours)
600 lvlalks
75 Marks

675l\larks

100 Ivlarks (3 hours)
l0 Marks
10 M.rrks
l0 Muks
10 Marks

20 Marks

20 M.rrks

20 M.rrks

100 trIarks (2 hours)
12 Merks
I2 Merks

12 M.rrlis

l2 Melks

I2 Mrrrks
l2 Marks
12 Marks

l6 itl.rrks

a
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(2 hours)

3) PAPER -III: Technical Subject (MCQ with negative marking)
(a) Building Materials Arrd Building Construction
(b) Surveying
(c) Estimation and costing
(d) Theory of structures and concrete
(e) Design ofRCC structure and RCC water tanks
(0 Soil Mechanics and foundation Engineering
(g) ConstructionManagement

4) PAPER- IV: Technical Subject (MCQ with negative marking)
(a) Water Suppty Engineering
(b) Hydraulic
(c) Hydrology(includingGroundwater)
(d) EnvironmentalEngineering
(d) Sanitation
(e) Remote Sensing & GIS

200 lr{arks (2 hours)
50 Marks
20 Marks
50 Marks
20 Miuks
20 Marks
20 Marks
20 Marks

200IUarks
60 M.rrks
30 Marks
30 Mrrks
30 M.rrks
40 Marks
l0 Marks

Paper-III (Technical Subj ect)

BUILDING MATERIALS AND BUILDING CONSTRUCTION (so Marks):

Building materials: Physicai and Chemical properties. Classification, Standard Tesl, llses and Types

of Materials:- Building stones, Bricks, Silicatc based materials, Ccment and Mortars, Sand, Aggregates,

Asbestos products, Timber and Wood based Products, Paints, Varnishes, Ferrous nretals, l,ubri.lnts,
Sealants for Joints, Polymers and Plastics, Protective and decoratiye

Building Construction: Definition, purpose, types and properties of structural and nonstru.tural
components ofa building : Foundations, masonry, walls, archcs and lintels, doors, win<iows, ventilators,
floors, roofs, stairs, beams, columns, damp proofing, water prooiing and surface finishes.

2. SURVEYING (20 Marks):

Basics of Surveying: Definition and principles (working frorn whole to part, Iocation of a point by
measurements fiom two points); classification ofsurveys (plarre vs geodetic,land sun'eys - topogrirphic,
engineering). Linear Measurements: Chain and tape surveving - equipment (chains, tapes, ranging
rods, arrows); methods of ranging (dtect and indirect); chaining on flat and sloping groLrnd
(horizontal equivalent, slope correction); sources of errors in chaining and basic corrections (tape

correction for temperatue, pull, sag). Angular Measurementsi Compass surveying - true north vs

magnetic meridian; bearing systems (whol€ circle & reduced bearing); calculation ot included angles;

local attraction and its correction. Introduction to theo(lolite - horizontal angle measurcnrcnt
by repetition and reiteration, vertical angle measurement; p|iDciples of traversing r,'ith compass and

theodolite, traverse adjustments (closing erroc Bowditch rulc qrralitatively). Leveling autl Contc'uIing:
Auto level and dumpy level - pans and temporary adiustmenls; levelling stafl mctl.rods of ler,cling
(collimation/Height of Instrument method and Rise & Fall rnethod); reduction of lo,els, boolong in
level field book; arithmetic check; types of benchmarks. Contouring; characteristics of contours,
interval selection; methods ofcontouring (direct and Indirect); interpretation ofcontour maps (slopes,

ridges, valleys), Plane Table Surveying: Equipment (aliciade, drawing board, plumbing fotk);
methods (radiation, lntersection, trayersing, resection - two point and three-point oroblems basrcs);

advantages fit limitations of plane tabling. Curve Settingr fllements of a simple circular crrrve

-3-
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(deflection angle, radius, tangent length, mid-ordinate, long chord); setting out sirnple curves by
Iinear measurements (chord offsets or pcrpendicular offscts) and by angular nretho<i (deflection
angles with theodolite); basics of transition curves (purpose only, no design), Ivloclern Survevrng
Techniques: Basic principles of Electronic Distance M€asurement (EDM); total stations - featu.es

and applications (measuring angles, distances, coordinate computation); Global Positioning System
(CPS) - concept of latitude, longitude, GPS accuracy, applications to surveying. Mapping & Survey

Data: Use of Survey of India tope sheets and conventional si'rnbols (brief): introduction b GIS
(Geographic Information System) for storing and aaalvzing spatial data - Iayering corrcept exarnples

ofGIS use in civil engineering (asset mapping, terrain modeling).
(Note: Remote Sensing and GIS are also dttailzd separotely in this syllabus.)

3. ESTIMATION & COSTING (s0 Marks):

Tlpes of Estimates: Definition and purpose of estimate; t)?cs preliminary (appro\imate) estirn.ites
(plinth area, cubic rate, parametric estimates), detailed estimates (item rate eslinrates), rcv,sed

estimates, supplementary estimates. Units and Measurement of Work Standard units oimeasurenrent
for various construction works (IS 1200 recommendations) earthwork (cum), brickwork (curn),

concrete (cum), timber (cum or sqm), flooring (sqm), steel reinforcement (kg), etc. Methods of
measurement as per IS code - centerline method, long-wall & short-wall method for building norks.
Rate Analysis: Definition ofrate analysis; factors affecting cost - material, labor, equipment, overheads,

contractors profrt Rate rnallsis for common items (earthwork, concrete, masonry plastering) Iabor
and material requirement norms. Use of Standard Schedule of Rates (SOR) of PWD/CPWD;
contingencies, work-charge establishrnent concept Detailed Estimate Preparation: Preparing detailed
Sill of Quantities (BQQ) - listing of items, description as per Standard specincations, qu.ntity
calculations from drawings (taking out quantities for foundations, walls, roofs, floors, paint, etc.);

abstract of cost Valuation Basics: Concepts of depreciation, salvage value, scrap r,alue; methocls of
valuation ofbuildings (replacement cost method, rental method simple numerical pi oblems);fixation
ofrent by capitalization; present value concept. Contracts and Te oders: Basics ofcontracts - t)?es (item
rate, lump sum, EPC); tendering procedure in government works (notice inviting tender, eanlest
money, security deposit, tender opening, comparative stxLeinent, letter of award); overview of
contract conditions in government proiects (based on stand.ud forms - papnent Lerms, LD, deiect
liatrility), Professional Practice: Roles of a ,unior engineer jn estimation - checking contractor bills,
measurement book (MB) entries; Importance of accuracy rnrl adherence to IS 120(l measurerrent

standards In public works.

4. THEORY OF STRUCTURES AND CONCRETE TECHNOLOGY (20 marks):

Theory of structures: Elasticity constants, types of beams - detcrminate and indete.orinate, ber.ling
moment and shear force diagrams of simply supported, cantilever asd 6ygl lrunring beams. Moment
ofarea aad moment ofinertia for rectang3rlar & circular sections, bending moment and shear stress

for tee, channel and compound sections, chimneys, dams and retaining walls, eccentric loads, sJope

deflection of simply supported and cantilever beams, critical load and columns. ibrsion of cilc:.rlar
section.

Concrete Technology: Properties, Advantages and uses of coocrete, cement aggregates, importaDce
of water quality, water cement ratio, workabiliry mlx design, itorage, batching, mixing, placement,
compaction, finishing and curing of concrete, quality control of concrete, hot weather and cold
weatler concreting. Repair and maintenance ofconcrete structures.

4
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DFSIGN OF RCC STRUCTURES AND RCC WAIER TANKS (20 Marks):

Ex-293 i?t126

Design of RCC structures: Principles of Limit state method (l.SM) and Working stress methotl of
design. Provisions of 15:456 and lS:13920 (Latest version) - Characteristic load & Strength, Partial
factor of safety, Stress-strain characteristic of concrete and steel, Limit state of Dulability, limit stal e of
collapse in flexure and shear, limit state of serviceabiliry 'lhtory and design of singly reinfbr ced

members. Bond, anchorage, development length and sPlicing. Design and IS code Provisions for short

columns, one way and two wayslabs, Isolated footing

RCC Water tanks: Indian standard codes and provisions ptescribed for designing ivater retailring

structures, causes and control ofcracking, Joints In water retaining structures. Removal offormrn'orks/

shutters. Lining, lighting protection and ventilation of water tarks. Regular capacity and design

capacity of water tanks. Classification and layout of elevated tanks. Nomenclature and functions of
ancillary items of water retaining structures. Components of $,ater retaining struclures.

6. SOIL MECIIANICS AND FOT NDATION ENGINEERING (20 Marks):

Soi[ Mechanics: Origin of soil, phase diagram, Definitions \/oi.] ratio, porosity, degree of saturation,

wate! content specific gravity of soil grains, unit weights, tlcnsity index and Interrelationship of
different parameters, Grain size distribution curves and their uses. Inddx Properties of soils

Anerberg's limits, ISI soil classification and plasticity chart Permeability of soil coefficient of
permeabiliry determination of coefficient of permeability, Sheiu strength of soils, Llirect shear lcst,

Vane shear test, Triaxial test. Soil compaction, Laboratory cr)rnpaction test. Maxi)num dry dcrrsity

and optimum moisture content, earth pressure theories, active and passive earth pressures. Bearing

capacity ofsoils, plate load test, standard penetration test

Foundation engineering;- Foundation classification, Ditlircnt type and selection criteria of
foundation tfpe, Requtements for a stable foundatidn, Nlinimum depth for shallow foundation.
Definitions ofbearing capadty ofsoil, Type offailure ofsoil bek)w foundation iboting, Determination
of size offoundation footings.

CONSTRUCTION MANAGEMENT (20 Marks):

Project Planning & Scheduling: Importance ofplanning for ti:nely project delivery; rvork breakdown
structure (WBS); bar charts for construstion schedule; network techniques -CPM (Critical l']ath

Method) and PERT (basic concepts, network diagram dral\'ing, critical path detelmination, floJt -
simple problems). Advantages of CPM/PERT in proi€ct co|trol. Construclion OrganizatioD &
Supervision: Roles of pro.iect team: proiect manager, sit( e[gineer, supervisors, ioremen; lllror
management and productivity; material management (inyentory control basics, storag€ of cemrnt/
steel to prevent wastage); construction equipment planning (nratching equipment tu task, basi<. s of
output for excavators, mixers, etc.). Contracts Adminiskationr Overview of FIDIC/CPWD contract
clauses (general idea); managing contract variations, extra itt'ms and deviationsi progless monito11 nB

(daily progress reports, hindrance register); quality control on site (field tests for conciete, maintairling
cube test records; checklist for works). Construction Safety: Common hazards on coDstruction sites

and safety measures - working at heights (scaffolding safety), e\cavation safety (trenches shoring and

stepping), machinery safety (cranes, hoists), electrical safetl, use of personal protccLive equipnrcnt
(helmets, harness, etc.). National Building Code (NBC) Pirt 7 provisions orr Constructional
Practices and Safety - guidelines for safely executing l)uilding works, scaffol.ls and sholing
standards, first-aid facilities on site. Project Management & Ethics: Importancc of proiect cost

control (budget vs actual tracking), quality assurance (site lal,oratories, QA/QC plans) and tirrrely

7
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completion; basics of construction ethics and public work cocle of conduct (integrit),, transparency
in procurement).

Paper JV (Technical Subject)

l. WATER SUPPLY ENGINEERING (60 Marks):

Water Sources & Demand; Surface and groundwater sources; intake structurcs; population
forecasting and design period; per capita water requirements as per standards (e.g. 135 LPCD for
urban water supply); peak demand and fire demand estimation. Water Quality St.rndards: Physical
chemical and bacteriological water quality parameters; potable water qualit,v requircments as per

IS 10500:2012 (lndian Drinking Water Standards) (eg. limits for turbidity, hartlDess, chloriJes,
coliforms). Water Treatment Processes: Conventional treatmcnt flowchart - aeration, coagulation .rnd

flocculation, sedimentation, filtration (rapid sand & slow sand filters, disinfection (chlorination) -

design principles and working of units as per CPHEEO Manual guidelines. Birsic concepts of
advanced treatments (water softening, removal of iron & manganese). Water Conveyancc &
Distribution: Gravity and pumping systems; types of pipes {CI, GI, PVC, HDPII ctc.) and Pipe

iohting; pump types (centrifugal pumps, submersible purnps) and selection; h.ird loss in pipes
(Darcy-Weisbach and Hazen-Williams formulas); layout oi lLstribution networks (dead-end, gLid,

ring systems); seryice reservoirs and overhead tanks (capacrt,v planning); valves (sluice, reflux, air,

scour) a.rrd meters in distribution network. Building Water Supply & Plumbing: Easic plurrbing
arrangements for buildrngs as per National Building Code (NBC) provisions - selvrce conne.uon,
supply in multi-slorey buildings, water supply fixtures and frttings (taps, c]os(ts, etc.), nnd
prevention ofback-flow (use ofreflux valves).

2. HYDRAULICS (30 Mar}s):

Fluid Properties and Pressure Measurement: Properties of fluitls (density, viscosity, surface tensi,rn);
pressure and its measurement (piezometer manometers - sirnple and differential). Hydrostatics:
Hydrostatic pressure on plane surfaces (vertical and inclinetl); center of pressu:c; buoyancr' .rnd

flotation principles (Archimedes' principle) - stability of floating bodies. Fluid Dynarlrics: Equntron
of continuity; Bernoulli's theorem and applications (venturimeter, orifice meter', pitot tubc) for
discharge and velocity measurement. Flow in Pipes: Laminar and turbulent flow (Revnolds nunrher);
head losses in pipes due to friction and minor losses; Darcy Wclsbach equation and Hazen-Williams
formu.la for friction losq pipe network analysis basics (Hardl Cross method principlcs, no dctliled
derivation). Open Channel Flow: Tlpes offlow (steady, unsterrlr,, uniform, non -unifor nr ); Chezvls ,rnd

Manning's formula for uniform flow in channels; most econ()mical channel sections (rectangtrlar,

trapezoidal); specific energy and critical depth; concept .l lrydraulic .lump (en.'r'gv dissip.rti,rn).
Hydraulic Mdchines: Principles of operation of turbines (iltrpulse and reaction rurt)ines - i'clton
wheel, Francis turbine basics) and pumps (centrifugal pump components and performance,
priming, NPSH); pump characteristics and selection for watcr supply schemes.

3. HYDROLOGY (INCLUDING GROUNDWATER) (30Marks):

Hydrologic Cycle & Precipitation: Hydrologic cycle cornponents; forms o[ precipit.rtion,
measurement of rainfall (rain gauges types and density); prcscntation of rainfall data (mass culve,
hyetograph); computation of average rainfall over an areir (Arithmetic mean, 'lhicssen polygon,
Isohyetal method). Runoff and Hydrographs: Factors afecting runoff (rainfall intensity, infltrrrtion,
catchment characteristics); estimation of peal runoff bI Rational method; ruDoff hydrorraph
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concepts, unit hydrograph (basic idea, derivation not requirecl .rt diploma level). Foods and Reservoir
Capacity: Design flood, return period, frequency analysis (basi,i: concepts); flood rorrting (elementary

idea); methods of flood control (levees, reservoAs). Concepts of reservoir ca])acity and ylcld.
Groundwater; Types of aquifers (unconfned, conined, perched); terms - porosit\', specific vield,

permeability; Darcy's law for groundwater flow; well hydraulics (drawdown, yieltl ol an open rvell

or tube well - introduction only); interference ofwells and well spacing. Groundwater Managernent:
Groundwater recharge techniques (recharge wells, percolation tanks); problems of ground$-rter
(water table depletion, saline intrusion, arsenic & fluoride coltamination - awar('ness of IS 10500

limits on these). Basic Introduction to groundwater qualitr standards and monitorirlg by Cerrtral
Ground Water Board (CGWB).

4. ENVIRONMENTAL ENGINEERING (30 Ma*s):

Air Pollution: Sources of air pollution (industrial emissions. vehicular, domestic fuels); types ot air
pollutants (SPM, SO,, NOx, CO, etc.) and their efects on hcalth and environm,rnl; Ambient Air
Quality Standards (National Air Quality standards by CPCB); basic air pollution control methods
(senling chambers, cyclones, bag fllters, electlostatic p.ecipitators - qualitatiye treatment only).
Noise Pollution: Noise levels and units (decibel, dB(A)); sources of noise (traftic, industrial
construction); permissible noise level standards (daylnight levels); effects of noise on health; noise
mitigation measures (sound insulation, green belts, zoning). Solid Waste Managemcnt: Types of s,rlid
waste (municipal biomedical, hazardous e-waste); collection of solid waste (systrrns of coJlection,

segregation at source); transportation (haul routes, vehicles)r methods of disposal - composting,
biomethanation, incineration (fundamentals), sanitary landllll design principles (site s€lection,
liner and leachate system basics). Municipal Solid Waste (IUanlgement & Haudling) ILules over\ iew
and CPHEEO guidelines for solid waste ma,ragement, Environmental Impact ard Sustainability:
Environmental Impact Assessment (EIA) - purpose and basic steps (identificilion of impacts,

mitigation); environmental clearances for proiects (awarcness only). Sustainable developnrent
concepts in civil engineering (rainwater harvesting, green building basics, waste reu'c).

(Note: Environme al Engineering section Iocuses on pollutit t control and soLid wtste manago|ent
ospects berond water and wostewatet, which ore covered tinder "Water Supply" and "Sat 1t tation" sect i t-' t s.)

SANIIATION (40 Marks) :

Domestic Selyage Characteristics: Composition of domestic wastewater - physical characteristics
(turbidity, solids), chemical characteristics (pH, BOD, COD, chlorides, nitrogen, etc.), bacteriological
quality; basics ofstandards for effluent discharge (as-per CP(lB norms for treated scuage). Seue;age
Systems: Types of sewerage systems (separate, combined, partially separate); sewer materials (C1,

RCC, PVC pipes) and theirjoining: sewer appurtenances - manholes, drop manh,,les, catch basrns,

clean-outs, traps, flushing tanla. Hydraulic design of circular sewers (full florv capaciry sclf-
cleansing velocity concept, no derivation of Colebrook-White). Sewage Treatmcnt: Ob.jectives of
treatmenti flow diagram of conventional sewage treatment plant - screening, grit remoyal, prjmiuy
sedimentation, biological treatment (principles of activated slu(lge process, trickling lilter), seconclary
clarfier, sludge digestion, drying beds. Low-cost treatment rnethods: septic tanlis and soak pits
(for small communities) as per IS 2470 code, stabilization poncls. Basics ofemerging sclvage treatnrent
(constructed wetlands, aerated lagoons - concept only). On sitc Sanitation & Rural H,vgiene: Design
and working of s?tic tanks (layout and sizing considerations as per 15:2470), tu in pit pour llush
latrines for rural areas, leach pits, composting toilets. Slurlgc management and .iisposal of septic

1
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tank effluent (soakaway pits, dispersion trenches - principles only). Drainage and Sanitary Plumbing:
Principles ofhouse drainage; traps (P-trap, S-trap, floor trap, intclcepting trap), house se!!er, vent pi[)es,

anti-siphonage; plumbing layout for drainage in buildings L,ccording to NBC i)art 9 Section 2

(Drainage and Sanitation) - one-pip€ and two-pipe systems, inspection chambers. Storm witer
drainage: estimation of storm runoff, design of storm scwers and street inlets; measures for
preventing silting and choking ofdrains.

6. . REMOTE SENSING & GIS (10 marks);

Fundamentals ofRemote Sensing: De6nition of remote sensingi electromagnetic spectr um conccpts -

bands used in remote sensing (visible, infrared microw.I'c); interaction of El\1 radiation rr,ith

atmosphere and earth surface (reflection, absorption); satellitc scnsors and resolution (spatial, spectral,
temporal) - concepts of panchromatic vs multispectral images. Remote Sensing Pl.tforms and Data;

Types of platforms -ground, aerial (aircraft; UAVs/drones), space-bome (satellites). Overvierv of
Indian remote sensing satellites (IRS series) and their applications (IRS, Cartosat, Resourcesat l)rief).
Aerial photography basics (scale, relief displacement), Imagc Inl erpretation: Elernen ts oI visual Im age

interpretation (tone, texture, shape, size, pattern, shadow); Introduction to digital imige proccssing
(concept of pixels, false color composites). Applications of lerllote sensing in civil cnglineering: land

use/land cover mapping, flood mapping, geological sun'cvs, urban plaming {basic examples).

Geographlc Information System (GIS): Definition and componcnts of CIS (hardwa, c, software, d.rta,

people, methods); spatial data models - raster and vector; concept of laycrs and attribute d.rta;

coordinate system and map proiections Oasic awarcness, e.g. latitude/lon8,itudc, LTM).
GIS Applicatibns: Creation of tlematic maps (contour maps, utility maps) using GIS; CIS in sulvey
data management, cadastral mappin8, transportation planning (e.g, road nctwork analysrs),

environmental management (mapping pollution sources). Usc of public geospatial data - Survey

oflndia maps, National Remote Sensing Centre (NRSC) datr scrvices. Basic understanding ofgl.,bal
navigation satellite systems (GPS/CNSS) integration with GIS for real-time data capture.

* Notq All sections above are aligned with Diploma leyel knowledge ia Civil Enginecring. Relevant

Indian Standards (IS codes) and government manuals are refcre4ced for guiding nor ms - for example,

IS 10500 for drinking water quality, CPHEEO manuals for watcr supply and sewerage, NBC 201(r for
building services and safety provisions, IS 2470 for septic tank design, and IS 1200 lor measurcrlent
of works. Candidates are expected to be conversant with thesc standards and their applications in the

above topics.

Notes regarding Negdh,e Morking:

1) There will be penalty (negative markingl for every wrong anstet given by a cartdidate in the

MCQ type questions.

2) For each question for which a wrong answer has been giten by the candidate. one third oj the

mark ossigned to that question will be deducted as penalty.

3) If a candidate gives more than ofie answet to ote quetliou, it will be treated ds wrong anlwer
even If any one of the giwn answers happens to be correr t and there will be saut penalty as abote

for that question,

4) f any question is left bhnk i.e. no answer is given by tlte candid.ate, there v'ill be no pinolll
for thot question.
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APPRoVED SY'I-LABUS FOR DIRECT RECRUITMEM' To lU{E TOSTAE-IUNIoBjNGINIII,L
(ELECTRICAL) UNDER PUBLIC HEALTH ENGIN!E_BING DEEA]RTNIENT.

9

The ercamination shall comprise of the following papers:

l. Paper -I: General English
(Conventional q?e & MCQ with negative marking)

2. Paper - II : General Knowledge (MCQ with negative marking)
3. Paper - III: Technical Subject (MCQ with negative marking)
4. Paper - IV: Technical Subiect (MCQ with negative marking)

Total of written examination
5. Personal Interview

Total

DETAILED SYLLABUS:

l) PAPER-I: General English
(Conventional type & MCQ with negative marking)
(a) Prdcis Writing
(b) LetterWriting
(c) Comprehensionofgivcnpassages
(d) Essay

(e) Grammar : Parts ofSpeech
(MCQ with negative marking)

(fl Correct Usage and Vocabularies
(MCQ with negative marking)

(g) FormationofSentence
(MCQ with negative marking)

2) PAPER - II: General Knowledge (MCQ with negative marking)
(a) Current events ofstate, national and international importance
(b) History qf India and Indian National Moyement
(c) Indian and World Geography - Physical, Social Economic

Geography of India and the World
(d) Indian Polity and Govemance - Constitution, Political Ststem,

Public Policy, Duties & Rights Issues
(e) Economic and Social Development, Sustainable Dwelopment,

Poverry Inclusion, Demographics, Social Sector initiatiYes, and
other related issue

(0 General Issues on Environmental Ecology, Bio-diversitv and Climate
(g) General Science

The topics listed above shall cover the State of Mizoram wherewr cpplimble

(h) General awareness on Mizo culture, its heritage and societ,v

100 .lvlarks (3 hours)
100 llarks (2 hours)
200 l\laiks (2 hours)
200 lr'Iar ks (2 hours)
600 lr,larks

75 Muks

675Itarks

100 Nlarks (3 hours)
l0 M;rks
l0 lvl arks

10 M,rrks
10 Marks

20 Marks

20 M.irks

20lVl.uks

100 trlarks (2 hours)
12 M.rrks
l2Mar.ks

12 Muks

I2 MrLrl<s

12 Marks
l2 M-rrks
12 M arks

l6 M.rrks
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3) PAPER - III Technical Subject (MCQ with negative marking)
(a) Electrical Circuits and Material
(b) ElectricalMeasurements
(c) Analog Electronics
(d) DigitalElectronics
(e) ElectricalUtilization
(f) Renewable Energy Sources' (g) Electrical Estimation and Design

4) PAPER - IV : Technical Subject (MCQ with negative marking)
(a) DC Machines
(b) AC Machines
(c) Power System
(d) Power Electronics and Drives
(e) Control and Automation
([) Standby Power Systems
(g) Testing and Maintenance

- t0 -

200 l\Iarks (2 hours)
40 M.rrks
30 Marks
30 Merks
30 Merks
20 Marks
20 Mrrks
30 Marks

200 Irtarks (2 hours)
30 Marks
30 M.rrks
40 Malks
30 M.rrks
30 Marks
20 Muks
20 Marks

1

Paper-III (Technical Subject )

Electrical Circuits ard Materials (40 Marks): Classification of electrical materials into conductors,

semiconductors, insulators, supcrconductors aud their plopcrties; conducting :ra',ctials such as

copper and aluminium, resiitance materials like nichrome and rnanganin, and insul.rti,rg materials in
solid,liquid and gaseous forms; dielectric properties including diclectric strength, los\ irIld permitti\ ity;
magnetic materials - ferromagnetic, paramagnetic and diamngnetic types, their milqnetic properties
(permeability, retentiyity, coerdvlty), hysteresis and applicationst fundamentals of rDirgnetic circuits
including flux reluctance, and comparison with electric circuits; DC and AC ci|cuit laws and

theorems (Ohm's law KCL, KVL, Thevenin's, Norton's, Superposition, Maximum I)ower Transler),
sinusoidal quantities, phasor representation, impedance and power factor in RLC crrcuits; serics ,rnd

parallel resonance, Q-factor and bandwidth; transient behavioul in RL and RC circuits, t ime constants,
and AC/DC tlansient response,

2. Electrical Measurements (30 Marks): Principles, construction and operation of measur ing
instruments including permanent magnet moying coil (Plvl-\{C), movilg iron (M I). dynamometer

rype, and induction gpe; extension of range for voltmeters and ammeterq measurenrcnt of electlical
quantities such as voltage, current, power, energy, resistance, inductance and capacitance; single-plrarse

and three-phase power measurement using wattmeters; measrlr!'ment ofelectrical er rergy u,ith single-
phase and three-phase energy meters, calibration and testinq; rneasurement of frequency and power

factor; use of instrument transformers (CTs and PTs) for mcnsurement and protection; Introduction
to transduc€rs and their applications in electrical measureircrlts; errors in measuling instrumcnts
and methods of minimisation.

3. Analog Electronics (30 Marks): Basic concepts cf semicondrrctor physics; construction, working,
characteristics and applications of PN junction diode, Zener diode and light-emining diode (l-ilD);
rectifiers - half-wave, full-wave and bridge t,?es with lilters, ripple factor and elficiency;
bipolar junction transistor (BIT) - construction, t,?es, iDput and output chara.tcristics, biasing
methods and stability; transistor as a switch and as an amplifier; Field Elfect Trarrsistor (FET) end
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metal-oxide-semiconductor FET (MOSFET) - construction, operation, chirracteristics lnd
applications; operational amplifiers (Op-Amps) - parameters, configurations (inverting, non-inverting,
summing, differential) and applications in measurement and control; basic concepts of feedback

in amplifiers.

4. Digital Electronics (30 Marks): Number systems - binarl', octal, decimal and hcxadecimal, rod
their interconversion; binary arithmetic including addition, subtraction and conrplements; l,rgic

. gates - AND, OR, NOT, NAND, NOR, XOR and XNOR - symbols, truth tibles and sirnple

applications; Boolean algebra - basic laws, De Morgani theorems and simplification of Jogic

expressions; combinational logic cacuits - half adder, full adder, half subtractor', lull subtractor,

encoders, decoders, multiplexers and demultiplexers; sequertial logic drcuits - flip-flops (SR, |K,
D, T) - basic operation and truth tablesl basic counters and shift registers; overview of digital
memories (RAM, ROM, PROM, magnetic storage devices) and their applications; basics of DAC
and ADC tl?es and their role in instrumentation and controli and tirndamentals of
microprocessors - basic architecture, instruction set concept an(l simple applications.

5. Electrical Utilization (20 Marks): Principles and methods of clectric heating resistince, induclion
and dielectric heating - construction, working and applications; principles of electric weldirrs -

resistance welding and arc welding, equipment used and tireir operation; Illumination - la\^,s of
illumination, qpes of lighting schemes, lighting calculations, and different light soLrrces inclLr.ling

incaadescent, fluorescent, mercury vapout sodium vapour and LED lamps; electric 1i action - t!,p.s of
s)$tems, supply arrangements, lraction motorsand their charactcristics, starting and ori&ing meth.)Js.

6. Renewable Energy Sources (20 Marks): Introduction to renewable energy and its rmportance; solar

energy - solar ndiation fundamentals, solar fhotovoltaic (P\') principles, basic ;onrponents of a

PV system, and applications; wind energy - basic frinciples, main components of wind energy

systems and applications; biomass energy - sources, conversjon technologies and uses; small h)clro
power - basic concepts and applications; introduction to other emerging sources ;uth as tidal rnd
geothermal energy; advantages and limitations of renewablc c'nergy systems; and b.rsic awateness of
integration of renewable energy with electrical systems.

Electrical Estimation ard Design (30 Marks): Electrical syrnbols, standards and x'iring diagrrms;
load calculation for domestic, commercial and industrial installations; selection of feeder size,

main switches, subciicuits and protective device$ prepariition of layout plans. singleJine and

multi-line diagrams; estimation of materials, quantities, and cost for service conn(.tions, indusrrial
wiring ald pole-mounted substations; design and estimirtir)n of distribution p.rnels inciurling
busbars and metering; design principles for illumination sllrlrnes - laws of illumroltion, selccrion
of luminaries and lighting levels for various applicationsi and preparation of detailed equipnrent
lists with specifications for different types of installations.

Paper-IV-Technical Subjcc t

DC Machines (30 Marks): Principles of electromagnetic in(luction as applied ro DC machioes;
constructional features and qpes of DC generators and motors; armature windings - lap and rv,rve;

EMF equation ofa DC generator; characteristics and applicntions ofdifferent types ol DC generarors
(separately excited, shunt, series, compound); back EMF and torque equation of a DC n)oror;
characteristics, starting methods and spe€d control of DC motors; losses, efrciency of l)C machircs.

- ll -
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2. AC Machines (30Marks): Construction, working principle and types ofsingle-phasc and three-phase

transformers; EMF equation, transformation ratio, losses, eficiency and regulation; uarallel operation
of transformers; construction, principle and rypes of three phase induction motols - squirrel .age

and slip ring; torque-speed characteristics, starting and speed conkol methods; .onstruction and

principle of synchronous machines - alternators and s1'nchronous motors - EMF equltion,
characteristics and applications.

3, Power Systems (40 Marks), Structure of elearical power s,vstems - generation, Lransmissiort rnd
distribution; tlpes of power plants - thermal, hydro, nucleal and renewable-based basic principles
and layout; transmission systems - AC and DC, overhead lines and underground cables, line paranr( ters

and voltage regulation; distribution systems - radial, ring and inter-connected; substation t)pes,

equipment and layouq bxics of power factor improyemenl, load curves and loati factor; ear thing
methods and importance; basic protection principles and equipment - fuses, circuit breakers, rel,rys,

lightning arresters and isolators,

4. Power Electronics and Drives (30 Marks): Introduction to power electronics and its applicirtions

in motor control and power conyersion; characteristics and operation of powcr semicondrrctor

devices - diodes, thyristors (SCR), TRIAC, DIAC, MOSIET ald IGBT; controlled and uncontlolled
rectifiers - single-phase and three-phase; choppers, inveder s and cycloconverters basic princil)les
and applications; motor starting methods - manual starters, D()L (Direct-On [-ine) stilrter, star clelta

starter, autotransformer startet rotor resistance startet and clectronic soft starters: sPced contlol of
DCmotors using converters and choppers; speed control ofAC motors usinginverters, cycloconverters

and variable frequency drives (VFDs); introduction to br aking methods in electric drives; and

maintenance and troubleshooting ofpower electronic equipnlent in moto, dri\ e sysrems.

5. Control and Automation (30 Marls): Fundamentals ofcontrol systems - open loop and closed'loop
control, block diagram representation, and basic transfer function concepts; introdr.r.tion to ele.tr ical

and electronic control methods for motors and industrial processes; basics of contactor crrrtrol
circuits and interlocking; control elements - relays, timels, limit switches, pressurc switchc,i.rnd
proximity sensors; principles and applications of Programrnable Logic Controllers (PL(is) -
architecture, basic programming concepts and ladder diagrams; introduction to SCADA (Supervisory

Control and Data Acquisition) * basic components and functions; overyiew of lrternet of lhings
(loT) applications in electrical systems, including remote monitoring, data acquisition and pre<iit tive

maintenance; automation applications in pumping and water trcatment systems.

6. Standby Power Systems (20 Marks): Principles and need for sandby and emergen.v power systcms;
qpes of standby pow€r sources - diesel generator sets, batter-\, banks, UPS (Uninterruptible Porver

Supply) systems and renewable-based backup systems; components and operation o[ diesel generitor
sets - engine, alternator, control panel and protection svstcms; t)?es of UPS online, <,tiline
and line-interactive; battery t)?es used in backup systems - lead-acid, Ni-Cd arrd lithium,ron -
characteristics, charging methods and maintenance; changeover systems manual changcover,
automatic transfer switches (ATS) and auto mains failure (AlvIF) panels - operaliol, features and
applications; sizing ofstandby power equipment based on load requirements.

Testing and Maintenance (20 Marks): Importance of testing and preventive nraintenancr in
electrical installations; visual inspection and routine checks for electrical equig,rncnt; insularion

- tz -

7
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resistance testing using megger; continuity and polarity tests; carth resistance measurement; testing
of transformers - insulation resistance, winding resistancc, ratio and polarity tests; testing of
motors - insulation resistance, winding resistance, no-load and load tests; testirlg oi circuit breakers,

relays and protective devices; preventive and breakdown rnaintenance procedurcs for motors,

transformers, switchgear and control panels; common faults in electrical equipment, their causes irnd

remedies; safety measures and use of personal protective equipment (PPE) during testing .rnd

maintenance work.

Notes regaflling Negstive Marking:

1) There will be penalty (negative marking) for ever/ wro g answer given bl o candidate i the

MCQ type questions.

2) For each question for which a wrong answer has been gi,en by the candidate one third oJ the

marl<s assigned to that question wiv be deducted as peflalt),.

3) If a candidtte gi],,a more than one answer to one question, it will be treated as wrong ans$,er

even if any one of the gfuen answers happens to be correct and there will be samr: penalty as above

for that questiofl.

a) If any question is left blank, i.e. no answer is given b1' lhe candidate, there will be no pettolty

for that quation.
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APPRO!'ED SYLLABUS FOR DIRECT RECRUITMENT TO.:I_HE POIT QE]IX{LQII JNGINIIJN
(Mechanical) UNDER PUELIC HEALTH ENGIN,EE-BII{G- DEPABTMIVII

The examination shall comprise of the following papers:

1. Paper - I: General English
(Conventional type & MCQ with negative marking)

2. Paper - II : General Knowledge (MCQ with negatiye marking)
3. Paper - III : Technical Subject (MCQ with negatiye marking)
4. Paper IV: Technical Subject (MCQ with negative marking)

Total of written examination
5. Personal Interview

Total

DE'IAILED SYLI-A.BUS:

l) PAPER-I : General English
(Conventional type & MCQ with negative marking)

(a) Prdcis Writing
(b) Letter Writing
(c) Comprehensionofgivenpassages
(d) Essay

(e) Grammar : Parts ofSpeech
(MCQ with negative marking)

(fl Correct Usage and Vocabularies
(MCQ with negatiye marking)

(g) FormationofSentence
(MCQ with negative marking)

2) PAPER-II : General Knowledge (MCQ with negative marking)

(a) Current events ofstate, national and international importance
(b) History 6flndia and Indian National Movement
(c) Indian and World Geography-Physical, Social, Economic

Geography oflndia and the World
(d) Indian Polity and Governance-Constitution, Political S,vstem,

Public Policy, Duties & fughts Issues
(e) Economic and Social Development, Sustainable Development,

Poverty, Inclusion, Demographics, Social Sector initiatiycs, and
other related issue

(0 General issues on Enyironmental Ecology, Bio-diversitv ancl Climate
(g) General Science

The topics listed above shall cover the State oJ Mizorqm wherel,er applicable.

(h) General awareness on Mizo culture, its heritage and society

100 trlalks (3 hour s)

100 l\4arks (2 hours)
200 N'larks (2 hours)
200 N.Iarks (2 hours)
600 Nlarks
75 M.rrks

675 NIarks

100 trlarks (3 hours)

10 M.rrks
10 M.rrks
l0Marks
t0 Marks

20 Mrrks

20 Marks

20 Malks

l00llarks (2 hours)

12 Marks
12 M.rrks

12 Mur ks

12 Marls

12 M.rllis
12 M.uks
l2 Nl.rrks

16 Murks
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200 i\{arks (2 hours)
40 Mrrks
40 M'.rrks

50 Marks
50 M.rrks
20 M.rrks

200 Marks (2 hours)
50 Mrks
40 M.rrks
.10 Marks
40 Marks
30 M.rrks

3) PAPER-III: Technical Subiea (MCQ with negative marking)
(a) Thermodynamics
(b) Heat Transfer, Refrigeration and Air Conditioning
(c) Fluid Mechanics
(d) Fluid Machinery
(e) Environmental Pollution and its Control

4)' PAPER-Me'chnical Subject (MCQ with negative marking)
(a) Manufacturing and Production Technology
(b) Theory of Machines
(c) Design ofMachines
(d) Strength of Materials
(e) EngineeringMaterials

I

Paper-III (Technical Subject)

Thermodynamics: (,10 Marks)
Basic concepts on cycles and IC engines, open and closed s)'stems. Heat and work. Ztroth, First .rnd

Second Law Application to non-flow and flow processes. Ploperties of ideal gascs and vapours.

Standard vapour, gas power and reftigeration cycles.

Two stage compressors. C-I and S.l. Engines. Pre-ignition, detonation and diesel-kn(,ck. Fuel iniection
and carburation. Supercharging engine cooling, emission & control, flue gas analysis, nleasurement of
calorific values.

2. Heat Transfer, Refrigeratior and Air-Conditioning (,$ Marks)
Modes of heat transfer, one dimensional steady and unsteatly conduction. Cornposite slab ind
equivalent resistance. Heat dissipation fiom extended surfices, 6ns and its uses. Hcat exchangers,

Overall heat transfer coelficient, thermal boundary layer ovcr a flat plate. Fundam entals of difltLsive

and connective mass transfer, black body and basic concepts in radiation.
Heat pump and refrigeration cycles and systems, refrigerants. Condensers, evaporatot and expan.ion
devices, psychrometry, charts and application to ai! conditioning. Sensible heating and cooling,
effectiye temperature, comfort indices,load calculations, solar refiigeration, controls ard duct design.

3. Fluid Mechanics: (50 Marks)
Properties and classification of fluids - Ideal & real fluids, Neuton's law of viscosit., Newtonian ilnd
Non-Newtonian fluids, compressible and incompressible fluids, forces on immersed surtaces. Pressure

and its measurement, Buoyancy, Fluid Kinematics and Dynanrics. Bernoulli's equation, Iully developed
flow through pipes, Pressure drops and its calculations. Basic principles of flow rirte measuremclt:
Venturi meter, Pilot tube, Orifice meter. Laminar and turbLrlcnt flows, Open chanuel flow, \\riter
Hammer, Hydraulic jump and Normal shock wave.

4. Fluid Machinery: (50 Marks)
Principles of pumps and its classifications, principles of Hvtiraulic Turbiaes and its classifications
Performance, operation and control ofhydraulic Pump, impulse and reaction turbincs, specific spced

Reciprocating. Centrifugal and axial flow Compressors. Desigu ofpump and pipelincs.

5. Environmental Pollution and its Control (20 Marks)
Basic concept on air, water, soil and noise pollution, different pollutants and its treatnrcnt.
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3

Paper-IV (Technical Sub.ject)

Manufacturing and Production Technology: (50 Marls)
Basic concept on fabrication processes: Different types of wclding process, principles of gas welding,
arc welding, shielded arc welding, brazing and soldering. Welding Defects. Electrocle and filler materials,
weldability: metallurgy of welding. Metal cufting: Turning, Drilling, Boring, (;rinlling & Finishing
Processes. Cutting tools materials, tool geometry, mechanism of tool wear, tool life & machinability.
Unconventional machining processes. |igs and fixtures. Fits and tolerances, mcasurement of surface

texture. Lathe machine and its operations.

2. Theory of Machines: (40 Marks)
Kinematic and dynamic analysis of plaler mechanisms. Cans, gears and geal trains Flywheels rnd
fluctuation of energy. Balancing o[ rigid rotors and ficld balancing. Balancing of single and

multicylinder engines, Mbration and its control mechanism. Critical speeds and whir ling ofshafts.

Design of Machines: (,lO Marks)
Type ofgears, gear profile and gear ratio calculation, Governols Principles and classification, fuvcted

ioint, Welded Joints, Bearings, Friction in collars aad pivots. Friction, brakes, clutches rnd lubrication
s)'stem.

4. SEergth of Materials: (40 Marks)
f-riction, Concepts of stress and strain, elastic limit and elastic constants, uniaxia) loading, therrnal
stesses.

Beams: Bending moment and shear force diagram, bending stresses and deflection of beams. Shear

stess distribution. Torsion of shafu, helical springs. Combine d stresses, thick-and thin-walled pressure

vessels. Struts and columns. Strain energy concepts and theories offailure.

5. Engineering Materials: (30 Marks)
Heat treatment ofsteels and €ngineering materials. Basic collcepts on structure of solids. Crystalline
materials, defects in crystalline materials. Alloys and binary plrasb diagrams. Structure and proper ties

of common engineering materials. Plastics, ceramics and composite materials. Common applications

ofvarious materials.

Published and lssued by Controller, Printing & Stationery Department, Govemment oI l\iizoram

Printed atthe Mizoram Governmenl Press, Aizawl. C/30

Notes regarling Negatiw Markingl

1) There will be penalty fuegative marking) Jot everl wrong ansv)er given by a candidate in the

MCQ type questiotts.

2) For each question for which a wtong answer has been giren by the candidate, one third oJ the

tnorks ossigned to that questio wiU be deducted as penalty.

j) If a catdidate gives more than one answer to one question, it will be treated Lls wron& ans'n er

even if any one of the given answers happens to be cofie( t and there will be samt: penalty as above

for that question.

4) lf any question is left blank, i.e. no answer is given by tlle candidote, there will be no penalty

for that question.


