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EComp. No.:24341

No.A-

) GOVERNMENT OF MIZORAM
PUBLIC HEALTH ENGINEERING DEPARTMENT

NOTIFICATION

Dated Aizawl, the 7" April, 2026

12/6/2026-TECH-PHED : In the interest of public service, the Governor of Mizoram

is pleased to notify Syllabus for direct recruitment to the posts of Junior Engineer

(Civil)

(Electrical) and (Mechanical), Level -7 in the Pay Matrix under Public Health

Engineering Department, with immediate effect, as shown in the Annexure enclosed

herewi

th.
This issues with the approval of DP&AR(GSW) vide 1.2 No.A.12045/21/2025-GSW-

DPAR dated 27.03.2026.

Sd/-SUDHIR KUMAR, IAS
Principal Secretary to the Govt. of Mizoram
Public Health Engineering Department

Memo No.A-12/6/2026-TECH-PHED : Dated Aizawl, the 7" April, 2026
Copy o :- '
1. Secretary to the Governor of Mizoram.
2. P.S. to Chief Minister, Mizoram.
3. P.S to Speaker/Ministers/Leader of Oppositicn/Dy. Speaker/Ministers of State/Govt.
Deputy Chief Whip/Vice Chairman, State Planning Board, Mizoram
4. Sr. PPS to Chief Secretary, Government of Mizoram
5. Secretary, Mizoram Public Service Commission
6. Engineer-in-Chief, PHE Department
7. Chief Engineer, PHED Zone- I, Zone -II, & Director, PMU,JIM
8. All Superintending Engineers under PHE Department
9. All Executive Engineers under PHE Department
10. Controller, Printing & Stationery with 5 (five) spare copies for publication in Mizoram
Gazette.
11. Website Manager for uploading in the Department Website.
12. Guard file.

Digitally signed by
NGURSANGZUALI SAILO
Date: 07-04-2026

( NGURSANEZBALI sa1LO )
Under Secretary (A) to the Govt. of Mizoram
Public Health Engineering Department
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rrereror TR ure to Govt. Notification. No.A-12/6/2026-TECH-PHED, dt. 27.03.2028% "
- EComp. No.:24341

APPROVED SYLLABUS FOR DIRECT RECRUITMENT.IQIHUY PONTOEIUNIOR ENGINLRING
[CIVIL) UNDER PUBLICHEALTH ENGINEERING DEFARTMENT

The examination shall comprise ol the followlig papers:
1. Paper~1 :General English

{Conventional type & MCQ with negative marking) 100 Marks (3 b
. Paper - |1 :General Knowledge (MCQ with negative markiny’ : 100 Marks (210

=)
o ade

3. Faper - Il : Technical Subject (MCQ with negative marking” ¢ 200 Marks (2 hoan
4, Paper - IV : Technical Subject (MCQ with negative marking} : 200 Marks (2hours
Total of written examination + GO0 Marks
5. Personal Interview : 75 Marks
Total ;675 Maris

DETAILED SYLLADUS:
1) PAPER - I : General English

{Conventional type & MCGQ with negative marking) 100 Marks (3 hours)

File No. A-12/6/2026-TECH-PHED (Compufer. No.
Generated from eOffice by DAVID LALM@_ !

{a)Précis Writing
(b) Letter Writing
(c)Comprehension of given passages
(d} Exsay
{ejGrmmmar: Parts of Speech
(MCQ with negadve marking)
(f) Correct Usage and Vocabularies
(MCQ with negative maridng)
(g)Formation of Sentence
{MCQ with negative marking)

1) PAPER - I1: General Knowledge (MCQ with negative marking)

{2} Current events of state, national and international Import: 1
{b} History of India and Indian National Movement A ¥

10 Marks
10 Marks
10 Marks
10 Marks

20 Marks
20 Marks
20 Marks

100 Maris (2 haurs)

(¢} Indian and World Geography - Physical, Soclal, Economic

Geography of India and the World

12 Marks

(d) Indian Polity and Governance - Constitutien, Political Syste:m

Public Pollcy, Duties & Rights Issues 12 Marks
(e} Economlic and Soclal Development, Sustainable Developrvt,

Poverty, Inclusion, Demographics, Socla) Sector Initfatives, an:!

other related issue © 12 Marks
(D) General issues on Environmental Ecology, Bla-diversityan i Cinnate 112 Mark
(2) General Sclence 2 Marks

The topics listed above shall cover the State of Mizoram wherever o silicable,

(h} General awareness on Mizo culture, its heritage and soclety s 16 Mark

3) PAPER - 111 : Technical Subject (MCQ with negative markin,)
(a} Buflding Materials And Building Construction

{b} Surveying

Page 1of8
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(¢} Estimation and costing $ 50 Marks
(d) Theary of structures and concrete : 20 Marks
(¢) Design of RCC structure and RCC water tanks 120 Marks
() Soil Machanies and foundation Engineering : 20 Marks
(g Construction Management : 20 Marks
4) PAPER - IV : Technical Subject (MCQ with negative markiny) @ 200 Marks (2 hour )
(&) Water Sugpply Engineering 1 60 Marks
(6} Hydraulic : 30 Marks
{¢) Hydrology {including Groundwater) : 30 Marks
(d) Environmental Engineering < 30 Marks
{¢) Sanlation ¢ 40 Marks
(f) Remote Sensing & GIS + 10 Marks

Paper-11l (Technlcal Subject)

1. BUILDING MATERIALS AND BUILDING CONSTRUCTION (50 Marks):

Building materials: Physical and Chemical properties, Clus:Ufication, Standard Tesr, Uses
and Types of Materials:- Bullding stones, Bricks, Silicate based materials, Cem ot and
Mortars, Sand, Aggregates, Asbestos products, Timber arid Wood based Products, onts,
Varnishes, Ferrous metals, Lubricants, Sealants for jcints, Polymers ond “lotics,
Protective and decorative

Buliding Construction: Definition, purpose, types and properties of structusal and vone
structural camponents of a bullding : Foundations, mascnry, walls, arches anc lintely,
doors, windows, ventilators, floors, roofs, stalrs, beam«, columns, damp proofing, water
proefing and surface Ordshes

SURVEYING (20 Marks):

Basics of Susveying: Definition and principies (working from whole to part, locaion of a
point by measurements from two polnts); classification of surveys (plane vs pec letic,
fand surveys - topographlc, engineering).linear Meosurements: Chain ar ! tape
surveylng - equipment {chains, tapes, ranging rods, arrows); methods of runging: [Jirect
and indirect); chaining on flat and sioping grour ! horizontal equivalen: slope
correction); sources of errors In chalning and baslc corrections (tape correcion for
temperature, pull sag)Anpular Measurements: Composs surveylng - true rorh ve

§ magnetic meridian; bearing systems (whole drcle & reduced bearing); caleul:ton of
g included angles; local attraction and its correction. ntreduction to theo lvits -
i horirontal angle measurement by repetition and  reiteration, vertica. ongle
i measurement; principles of traversing with compass and theodolite, ‘ruverse
3 adjustments {dosing error, Bowditch rule qualitatively) | sveling and Contouri o Auto
1 lovel and dumpy levei - parts and temporary adjustmerts; levelling staf me o s of
leveling (collimation/Height of Instrument method and i+ & Fall methoc): red 1 2n of
levels, booking (n level field book; arithmetic check: ty0o s of benchmarks Cor o ving
characteristics of contours, interval selection; metid. of comtouring {dir o and
indirect); interpretation of contour maps (slopes, ridge< v lleys)hPlane Tuble Su v jing:
Equipmeut (alidade, drawing board, plumbing fork); me'hods {radiation, nte: «c ton,
: iraversing, resection - two-point and three-peint jroblems basles); advancares &
limitations of plane tahling Curve Setting: Elements of « simple cirealar curve {de e ction
angle, radius, tangent length, mid-ordinate, long chord); setting out simp's curies by
Pagelof§
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Hpear measurements (chord offsets or perpendicular offus’ and by anguiar meto
(deflection angles with theodolite); basics of transition curves (purpose only o
design).Modern  Surveylng Techniques: Basic principios of Electronic  Distono
Measurement (EDM); total stations - features and apphcations (measuring angles
distances, coordinate computation); Global Positloning Svstem (GPS) - concept of
latitude, longitude, GP'S accuracy, applicatons [n surveying. Mapplug & Survey Data: tse
of Survey of India topo sheets and conventional symbols (Lrlef}: Introduction to 416
(Geographic Information System) for storing and analyving spatial data - laye o
concept, examples of GIS use in clvil engineering (asset mapping terraly mode!
(Note: Remote Sensing and GIS are olso detalied separately In thi syllabus.)

3. ESTIMATION & COSTING (50 Marks):

Types of Estimates: Definition and purpose of estimae; types - prelimbvars
{approximate) estimates (plinth area, cubic rate, parirmetric estimates) feto
estimates [item rate estimates), revised estimates, supplerme: tary estimates. *'nis
Measurement of Work: Standard units of measurement for vorlous construction wirks
{15 1200 recommendations) - earthwork {cum), brickv -t {cum), concrere (o
timber {cunmt of sqm), flooring (sqm), steel reinforcemont (kg), eto Mothed:
measurement as per 1§ code - centerline method, long-v. o'l & short-wall method o
hullding works. Rate Analysis: Deflinition of rate analy<is; facters affecting cooo -
material, labor, equipment, overheads, cortractor's profit. [ate analysis for come
items (earthwork, concrete, masonry, plastering) - laber and material requiren
norms, Use of Standard Schedule of Rates {SOR) of PWD/ 2WD; contingencies, w %
charge establishment concept. Detailed Estimate Preparation: Preparing detailed 31
Quantities (BOQ) - listing of tems, description as per Standard speciflcations, quar: ¢,
eatculations from drawings (taking cut quantitles for found.ations, walls, roofs, ¥
palnt, etc.); abstract of cost Valuation Baslcs: Concepts of depreciation, salvage vo o
scrap value; methods of valuatien of bulldings (replicement cost method, rental meod
- simple numerlcal problems); fixation of reut by capitallzaticn; present value conco ).
Contracts and Tenders: Basics of contracts - types {Item-rate, lump sum, EPC); tenderin
procedure in government works (notice Inviting tender, earnect money, security dep it
tender cpening comparative statement, letter of award); ovenview of contract condit

In government projects (bazed on standard forms - posment terms, LD de oo
Hability).Professional Practice: Roles of a junlor engine:r 1 estimation - hee
contractor bills, measurement book (MB) entries; importar = « f aceuracy and . here

to 1§ 1200 measurement standards n public works,

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

Theory of structures: Elasticity constanis, types of =25 - determi ate
tndeterminate, bending moment and shear force diagoos of simply suppor
cantilever and over hanging beams. Moment of area an¢ moment of inertia (-
rectangular & clrcular sections, bending moment and shear s'ress for tee, chiinnel o)
compound sections, chimneys, dams and retaining walls, eco« 1 ric loads, slope deflecion
of simply supported and cantilever beams, ceitical load and columns, Torsion of circ:
section.

Concrete Technology: Properties, Advantages and uses of cor-rete, cement IRFLER
importance of water quality, water cement ratlo, workability, mix design stor,
batching, mixing, placement, compaction, finishing and curlng of concrete, quality con'
of concrete, hot weather and cold weather concreting, Repalr and maintenance of

concrete structures. !
o -
Page Jof 8 Qg%w "
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DESIGN OF RCC STRUCTURES AND HCC WATER TANKS (20 Marks):

Design of RCC structures: Principles of Limit state methodd (LSM] and Working siress
methed of design, Provisions of 15:456 and 1$:13920 [Lacest verslon) - Charactonetic
load & Strengtly, Partial factor of safety, Stress-straln characteristic of concrete and ~eel,
Limit state of Durability, Hmit state of collapse In fiexcre and shear, Umit <tate of
serviceability. Theory and design of siagly relnforced members. Bond ancammge,
development length and splicing Design and IS code provisions for short columes vne
way and two ivay slabs, {solated footing

RCC Water tanks: Indian standard codes and provislon preseribed for deipnln, water
retaining structures, causes and control of cracking Joi-s (i water retalnlop sty vores
Removal of formworks/shutters Lining lghting prot-— :n and veatilation of witer
tanks. Regular capacity and design capacity of water tarw. Classification (o oot of
elevated tanks Nomenclature and functions of ancliary items of water rots
structures. Compoenents of water retalning structures.

relpree
=0g

. SOIL MECHANICS AND FOUNDATION ENGINEERING (20 Marks):

Sail Mechanics: Origln of soll, phase diagram, Delinitic:s Void rato, porosity, degree of
saturation, water content, specifle gravity of soil gralns nrit welghts, density fnoy and
taterrelationship of different parameters, Grain slze di<triutlon curves and the r ey
index properties of solls Atterberg's limits, ISI soll clussification and plastiat, <t
Permeability of soll, cocffident of permeability, d-termination of coeffiion of
permaability, Shear strength of soils, direct shear test, \ane shear test, Triasial to0 Sal!
eompacticn, Laberatory compaction test, Maxknoum dry Jensity and optimum n Divare
content, earth pressure theories, active and passive earth pressures, Beart o capaciy of
solls, plate load test, standard penetration test.

Foundation epglneering:- Foundatiaon classification, Difi vt type and sele—~ion - 2oriy
of feundation type, Requirements for a stable foundati . Minlmum degtt for | 2t
foundaticn, Definltions of bearing capadty of soll, !v-e of failure of sail i
feundation footing, Detarmination of size of foundation ! 1 ags,

. CONSTRUCTION MANAGEMENT (20 Marks):

Project Planning & Scheduling: Importance of planning for tmely project deliver:, work
breakdown structure (WBS); bar charts for construction schiedule; netwerk techn ues -
CPM (Critical Path Method) and PERT (basic concepty, n- twork dlagram devwing -

path determination, float - simple problems). Adveriipes of CPM/PERT in
control  Coastruction Organization & Supervision: Poles of project team:
manager, stte engincer, supervisors, foremen; labor management and prod
material management (inventory control basics, stor.e of cement/stec) to ;rcvent
wastage); construction equipment planning (matching equlpment to tack, basics of
output for excavators, nixers, etc.).Contracts Adminlstration: Overview of FIDIC C1WD
contract clauses (general {den); managing contrarr vaclations, extrs ftens and

deviations; progress monitoring (dally progress repe:ts, hindrance register); soality
contrel on site (field tests for concrete, maintaining =be test records: cherh o fop
worksiConstruction Safety: Common hazards en consts 1 ¢ »n sites and safr ty m es
- working at heights (scaffolding safety), excavation « ety (trenches < # sad
stepping), machinery safety (cranes, holsts), electrical < .1o0, use of persena pro - uve
Pagedof 8
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equipment (helmets, harness, ete.). National Building Code (NBC) Part 7 provisiens on
Constructional Practices and Safety - guldelines for safely executing building works,
scaffolds and shoring standards, first-aid facilities on i1« Profect Management & Dthles
Impertance of project cost contrel (budget vs actual tracking), quality asurarce [site
labaratories, QA/QC plans) and timely completion; basics of construction etiic: and
public works code of conduct (Integrity, transparency 1 procurement),

Paper -1V (Technical Subject)

1. WATER SUPPLY ENGINEERING (60 Marks):

Water Sources & Demand: Surface and groundwatsr sources; intabs stroctares
pepulation forecasting and design peried; per capita water requircments as per
standards (e.g. 135 LPCD for urban water supply). reak demand and fire de
estimation. Water Quality Standards: Physleal, chemicsl and bacteriolegicn!
quality parameters; potable water quality requirementy as per (3 105002410 /!
Drinking Water Standards) (eg limits for turbidity, hardness,
coliforms).Water Treatment Processes: Conventional treatment flowchirt -
coagulation and flocculation, sedmentation, filtration ‘ropid sand & slow =2
disinfection {chlorination) - design principles and worving of units a5 per TFHERC
Manuui guldelines. Basic concepts of advanced treatimoats (water softening re:
fron & manganese).Water Conveyance & Distribution: Gravity and pumping sverems;
types of pipes (CL, GI, PVC, HDPE etc.) and pipe Jointing, pump types (cen'rifuga ;
submersible pumps) and seiection; hezd loss In plpes (Darcy-Weisbach and Hazer
Willlams farmulas); layout of distribution networks (dead-end, grid, ring «.
service reservolrs and overhead tanks (capacity plansing); valves (slu.ce, refiue, alr,
scour] and meters In distribution network Bullding Water Supply & Plumbing: Dasic
plumblng arrangements for buildings as per Natfonal 5uilling Code [NBC) provis ong -
service connection, supply in multi-storey bulldings, wuter supply fixtures an. 7 uings
(taps, closets, etc.), and prevention of back-low (use of : ~t'ux valves).

2. HYDRAULICS (30 Marks):

Fluld Properties and Pressure Measurement: Properties of fuids (denity, «iscosity,

N s
surface tension); pressure and Its measurement {plezo moter, manomete: s - simpie and
differential).Hydrostatics: Hydrostatic pressure un plar « «urfaces (vertical snd ned);
center of pressure; buoyancy and fotation principles . ‘imedes’ princ ~lad - nility

of floating bedies, Fluid Dynamics: Equation of contin ity; Bernoulil's theo:
applications (venturimeter, orifice meter, pitot tube) for discharge and
measurement. Flow In Pipes: Laminar and turbulens 0w (Reynelds rumber); ¢
losses in pipes due to friction and minor losses; Darc'- v elsbach equation and Hiren-
Willlams formula for friction loss; pipe network ara v<is basics (Hardy “ross me

principles, no detaled derivation).Open Channel Flow 7 pes of low (steuiy, o gt
uniform, non-unlform); Chezy's and Manning’s form:!1 for uniform flow i‘u‘ g

Page S of§ 'if":!
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1ot economical channel sections (rectangular, trapezoidall; apecﬂ?; mergy and ¢ty
:‘e, th: concept of hydraulic jump (energy dissipation).Hy
operation of turbines (impulse and reaction turbines - Pzton wheel, Francis u
bazics) and pumps (centrifugal pump compoaents and rw’ormance priming, NPSH)
pump characteristics and selection for water supply schemes.

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

Hydrologic Cycle & Precipitation: Hydrologic cycle companents; forms of preciphition,
measurement of ralnfall (raln gauges types and density]; presentation of ralnfall dut
(mass curve, hyetograph); computation of average rainfull over an area (Arith el
mean, Thiessen polygon, Ischyetal method).Runofl and Hivdrographs: Factors affecting
runeff (rainfall intensity, infiltration, catchment charactoristies); estimation of poak
runcff by Ratlenal method; runoff hydrograph concepts. ucit hydrograph basic des,
derivation not required at diploma level).Floods and Re:ervolr Capacity: Design oad
return period, frequency analysis (basic concepts): flord! routing (elementury
methods of flood control {levees, reservoirs). Concepts «f reservolr capasity and
Groundwater: Types of aquifers (uncoafined, confined, porched); terms - por sity,
specific yield, permeabllity; Darcy’s law for groundwater flow; weil lLipdr ulic
{drawdown, yleld of an open well or tube well - Introduction only); interfererce of

and well spacing. Groundwater Management: Groundwater recharge techn ques
{recharge wells, perculation tanks); problems of groundwater (water table depl tion,
saline intrusion, arsenicé fuoride contaminaton - awarenass of 1S 10300 limiss on

these). Basic Introduction to groundwater quality standards and monitoring by Crntral
Ground Water Board (CGWB).

1. ENVIRONMENTAL ENGINEERING (30 Marks):

Alr Pollution: Sources of air pollution (industrial emissions, vehleular, domestie [1215);
types of alr pollutants (SPM, SO, NOx, CO, etc) and their effects on health and
environment; Amblent Alr Quality Standards (National Air Quality standards by CoCh Y
basie alr pollution control methods (settling chambers, cyclines, bag filters, vlectro tatic
precipitators - qualitative treatnent only)Noise Pollution: Nolse levels and o0
(decibel, dB(A)); sources of noise (traffic, industrial, construction): penmic: bl - nica
level standards. {day/night levels): effects of noise on health npise mitigatior mea res
(sound Insulation, green belts, zoning) Solld Waste Mar.:gement: Types of wolid wante
(munictpal, blomedical, hazardous e-waste); collection of solld waste (svsters of
collectlon, segregation at source); transportation (haul routes, vehlcles); methe s of
isposal - composting biomethanation, Incineration (fund:mentals), sanitary Londs
design principles (site selection, liner and leachate system basics), Municipal Tolid Voo
{Management & Handling) Rules overview and CPHEEO puidellnes for solid aste
management. Environmental Impact and Sustalnabilit:  Environmertsl fripact
Assessment (EIA) = purpose and basic steps (identific1tion of impacts, itigaton);
environmental clearances for projects (awareness on'v). Sustalnable development
concepts in clvil engineering (rainwater harvesting, green building basics, waste rey el

(Nate: Environmental Englneering section focuses on poiiution control and solid waste
marnogement aspects beyond water and wastewater, which are covered unler o
Supply” end “Sanitation” sections.)

5. SANITATION (40 Marks):

Demestic Sewage Characteristics: Composition of dorirstic wastewater -

characteristics (turbidity, solids), chemical characteris: - (pH, BOD, COD chlo: des,

nitrogen, etc.), bacteriological quality; basics of standarc: f-r effluent discharge (25 per
Page 60f8 ‘ '
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CPCB norms for treated sewage)Sewerage Systems Types of sewerage systems
(separate, combined, partially separate); sewer materia's (CL, RCC, PYC pipes] ond their
joining: sewer appurtenances - manholes, drop manhe les catch basing, clean-ours, traps
flushing tanks. Hydraulic design of circular sewers (full flow capacity. seifecloinaing
velocity concept, no derivation of Colebrook-White] Sevage Treatment: Olje tives of
treatment; flow disgram of conventlonal sewage'treatment plant - screan np grit
removal, primary sedimentation, bioleglai treatment (princples of activated <ludge
process, trickling filter), secondary clarifler, sludge dig-stion, drylng beds [ sw.cost
treatment methods: septic tanks and soak pits (for 570l communities) as per (5 2470
code, stabilization ponds. Basles of emerging sewage “reatment (construsted oot mds
aerated lagoons - concept only).On-site Sanitation & F i-2! Hygiene: Desipn and oo rking
of septic tanks (layout and sizing considerations as por 18:2470), twin-pit pour fush
latrinies for rural areas, leach pits, composting toflets. Sludge management and fipesal
of septic tank effluent (soakaway pits, dispersion tremcbes - principles only) |
and Sanitary Plumbing: Principles of house drainage raps (P-trap, S-tron, £ or trap,
Intercepting trap). house sewer, vent pipes, antl<!phonage; plumbinyg la ovt for
drainage in bulldings according to NHC Part 9 Section 2 (Uralnage and Sanitation) - one
pipe and two-pipe systems, Inspection chambers. Ste-m water drainage: «stinat
storm runoff, design of storm sewers and street inlets, measures for proventing it
and choking of drains.

REMOTE SENSING & GIS (10 marks):

raisage

Fundamentals of .Remote Sensing: Definition of romote sensing: electroapnetic
spectrum concepts - bands used In remote sensing (. isible, Infrared. micoovavel
Interaction of EM radiation with atmosphere and earth surface (reflection, abs #ptiand:
satellite sensors and resolution [epatial, spectral, temr 0} = concepts of pane romatic
vs multispectral ImagesRemote Sensing Platforms od Data: Types of pla vong -
ground, aerial (alrcraft, UAVs/drones), space-borne sotellites). Overviow o (odlan
remote sensing satellites {IRS series) and thelr applic - ons (IRS, Cartosa: Ree wrregat
brief}, Aerial photography basics (scale, rellef displi-ement)image interp-ctation:
Elements of visual image Interpretation (tone, texture. shape, size, patiern, =halow);
Introduction to digital fmage processing {concept of pixels, false color com-—» tasl
Applications of remote sensing In civli engineering la- | usefland cover mappl- 2 fued
mapping geological surveys, urban planning (basle ¢ varples).Geographc nf
System {GIS): Definition and components of GIS (hudware, software dats peoyg
methods}; spatlal data models - raster and vector; concrpt of layers and srtribooe damy;
coordinate system and map projections (basic awareness, eg latitode/lr ngitude,
UTM).GIS Applications: Creation of thematic maps (contour maps, utlity maps) ueing
GIS; GIS In survey data management. cadastral mapp vz transportation plantioy (e
road network analysis), environmental management (21 pping pollution surce | lse of
public geaspatial data - Survey of India maps, Natlor.! Remote Sensing “entre *.550)
data services. Baslc understanding of global navigat o satellite systen:s (67 /0 4SS)
Integration with GIS for real-time data capture.

* Note: All sections above are aligned with Diploma level knowoodge i O]
Engineering. Relevant Indlan Standards (IS codes) a4 government man s are
referenced for guiding norms - for example, IS 10700 for drinking water juslity,
CPHEEQ manuals for water supply and sewerage, NE7 J016 for building ser. o< and
safety provisions, IS 2470 for septic tank design, and I 1700 for measurer=ent /v rks.
Candidates are expected to be conversant with these <*.» lards and their oplic a5 in
the above toples.
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Notes regarding Negative Marking:

) There will be penalty (negotive marking) for every wrong unswer given by a condidurs in the
MCQ type questions

£) For ecch question for which a wrong unswer hies been given by the cendidate, cnv thiry of the
marks essligned to thut question will be deducted at penalty.

31 ¥ ¢ candidute gives more than one answer to one question, it w:il be treated as wrong corwer
even [f eny one of the given answers happens ta be correct <rd there will be sorme penuity as

above for that question.
41 If any quescion s left blank, Le. no answer (s given by the candidute, there will be v penolty for
that question.
i
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APPROVED SYLLABUS FOR DIBECT RECRUITMERTTO THE POS T OF JUNIOR ENGINEERING
CHEALTHL ENGINEERING DEPARTMENT

{ELECTRICALY UNDER PUBLI
The examination shall comprise of the fullowing papers:

1. Paper~[ :Gensral English
{Conventlonal type & MCQ with negative marking)

. Paper- 11 rGeneral Knowledge (MCQ with negative marking)

. Paper - 11l : Technleal Subfect (MO with negative marking)
Pager - IV Technical Sublect (MCQ with negative marking)
Total of written examination

5. Personal Interview

P L i+

Total
DETAILED SYLLABUS:
1) PAPER - 1: General English
{Conventional type & MIQ with negative marking]

{n}Précis Writing
(b} Lattar Writing
{c)Comprehension of given passages
{) Essay
{e}Grammar : Parts of Speech
(MLQ with negative marking)
{{] Correct Usage and Vocabularjes
[MOG with negative marking)
feirormaton of Sentence
[MCQ with negative murking)

2y PAPER - 11: General Knowledge (MCQ with negative marking)

{z) Curreat events of state, national and international Importance

fb% History of India and Indlan National Movement

fe} indian and World Geography « Fhysicul, Soctal, Eeonomlc
Geography of India and the World

{d) [udian Pelity and Governance - Constitution, Political System,
Public Policy, Duties & Rights lssues

(e} Economic and Social Development, Sustalnable Development,
Poverty, inclusion, Demographics, Soclal Secter Inltfatives, an:!
other related fssue

100 Marks {3 hours]
100 Marks (2 tours
200 Marks {2 :
208 Marks (2 hours)
600 Marks
75 Marks

675 Marks

100 Marks {3 hoors

10 Marks

10 Marks
10 Marks
10 Marks

20 Marks
20 Marks
20 Marks.

100 Marks {2 hour

12 Marks
12 Marks

12 Marks

12 Marks

12 Marks

() General lssues on Environmental Ecology, Bio-diversity and Clinate : 12 Marks

(g} General Science

12 Marks

The toplcs listed obove shall cover the State of Mizoram wherever apiicable,

(b) General awareness on Mizo culture, its heritage and soclety

3} PAPER - HI: Technical Subject (MCQ with negative marking)
(a) Electrical Clreuits and Materdal

16 Marks

200 Marks {2 hivurs)
140 Marks

o

{b) Electrical Measurements 130 Marks
{e} Aralog Electronics : 30 Marks
[* 10 o
|
B
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(d) Digital Electronics 30 Marks
(e} Electrical Utlization 20 Marks
{{} Renewabie Energy Sources 20 Marks
{p) Electrical Estimation and Design 30 Marks
4) PAPER - IV Technical Subject (MCQ with negative marklng) : 200 Marks (2 hours)
{2) DC Machines .30 Marks
(B} AC Machines 10 Marks
{z) Power System 40 Marks
{4) Power Electronics and Drives 30 Marks
(¢} Control and Automation 30 Marks
(f) Standby Power Systems 20 Marks
(g) Testing and Maintenance 20 Marks
Papec-iil (Technical Subject)

1. Electrical Clrcuits and Materfals (10 Marks): Classificatlon of electrical materials o

conductors, semicenductors, insulators, superconductors and theic properties; o 160
materials such as copper and aluminium. resistance materials like :
insulating materials in solld, liquid and gaseous forms; dielectric properties including ¢
strength, loss and permittivity; magnetic materals - ferrocuognetic, paramagnet
diamagnetie types, their magnetic properties {permeabllity, reten:! coercivity), hys
and applications; fundamentals of magnetic circults including fux.
with electric circeits; BC and AC clrecult laws and theorsms (Ohm s

.w, KCL, KVL, Thevenin

Norten's, Superposition, Maximum Power Tronsfer), sinuscilal quantites, phao -
. i

representation, tmpedance and power factar in RLE drovits; series and parallel rescrrnce
facter and bandwidth: transtent behavisur in BL and RC ciresits tioe constants, ond AC/T
sransient response.

2. Electrical Measurements (30 Marks): Principles, conmtruction and operatfon of measur: ¢
instruments Including permanent magnet moving coll (I"ML), moving fron (M1), dynaomeén ¢

meters; measurensnt
istance, inductasce a:

wype, and laductden type; extension of range for voltmeters and a
sctrizal quantites such as voltage, current, power, energy,
capaciance; single-phase and three-phase power measurement tsin;
of eiectrical energy with single-phase and three-phase energy meter,

measurernent of frequency and power factor; use of instrument translormers (CTs and Ty} !

ietance, and comparis

A

measurentent and protection; Introduction to transducers and their applications in vlvetric

meastrements; ervors in measuring Instruments and methods of minimisation.

3. Analog Electronics (30 Marks): Rasic cencepts of semiconductor pliysics; consirscti

working, characteristics and applications of PN junctien diode, Zeo ot diode and light-emittis »
divde (LED): rectifiers - halfswave, full-wave and bridge types with filters, ripple factor s

efliclency; bipelar junction transistor (BJT) - constructlon, types, tnput and outp.

characteristics, biasing methuds ard stakility; transistor as a swit
effect trandstor (FET) and metal-oxide-semiconductor FET MOSFET) - co

atlmeters: meazureme f
calihration and testir o

nd as an amplifios el )

cperation, characterfsties and applications; operational amplifiers (Op-Amps) - par w:

configurations  (lovecting, non-Inverting summing  different'n)  and  applicati s
measurement and control; basic concepts of feedback In amplifiers.

4. Digital Electronics {30 Marks): Number systems - binary, oc' 2l Jecimal and hexa v
and thelr Interconversion; binary arithmetic Including addlitlon, 5157 sctlon and comy

expressions; combinational logic circuits - half adder, full adder, e * 5 ibtractor, full subtrac
encoders, decuders, multiplexers and demult!plexers; sequential lopic o ~aults - flip-flaps 1SR,

D, T} - basic eperation and truth tables; basic counters and hift | e1sters: overview of digit.!

Page 2 0fd
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memories (RAM, ROM, PROM, magnetic storage devices) and theis spplications; basics of DAC
and ADC types and their role in instrumentation and control; and fundamentals of
microprocessors - basic architecture, instruction set concept and simple applications.

5. Electrical Utillzatlon (20 Marks): Princlples and methods of electric heating - resistare
induction and dielectric heating - construction, working and applications; principles of elerric
welding - reststance welding and arc welding equipment used an< thelr operation; [lumination
- laws of illumination, types of lighting schemes, Ightng calculaticns, and different gl sources
including incandescent, fluorescent, mercury vapour, sodium vapour and LED lamps; elecinc
traction - types of systems, supply arrangements, traction motors and their characterist s,
starting and braking methods.

6. Renewable Energy Sources (20 Marks): Introduction te icnewable eneryy and |
lmportance; solar energy ~ solar radlaton fundamentals, salar photovoltale (PV] prindyies,
basic components of a3 PV system, and applications; wind ent - basic principtes, nuiln
components of wind encrgy systems and applications; blomass encrgy - sources, o ver oo
technologles and uses; small hydro power - basic concepts and a; pllcations; intreductior
other emerging sources such as tidal and geothermal energy: zdv.ntages and limizition- «
renewable energy systems; and basic awareness of integration of renewable enengy v.ib
electrical systems.

7. Electrical Estimation and Design (30 Marks): Electrical symbals, standards st wining
diagrams; load calculation for domestic, commercial and Industrial installations; seleation of
feeder size, main switches, subcircults and protectve devices; preparation of layout pi
single-line and multi-line diagrams; esthmatlon of materlals, quantities, and cost for ser
connections, industrial wiring and pcle-mounted substations. deslgn and estin.ton
distriburion panels including busbars and metering design principies for lumination sohem.s -
laws of lluminaticn, selection of luminaries and lighting levels {ur various appilcations; nd
preparation of detalled equipment Usts with speciications for different types of Instatlations.

1
ke’]

2

Paper-1V- Technical Subject

1. BC Machines (30 Marks): Principles of electromagnetic Inductio as applled to DT nrachis o
constructional features and types of DC generators and motors; armature windings - lap 24
wave; EMF equation of a DC generator; characteristics and applicaticns of different tyes of &:C
generators (separately excited, shunt, serfes, compound); back EMF ond torque equation ef a 3C
motor; characteristics, starting methods and speed control of DC motors; losses, efficicroy ¢ 00
machines.

2. AC Machlines (30 Marks): Construction, working principle «::d types of single-j hase .a
three-phase transformers; EMF equation, transformation ratio, lossex, efMiciency and regutation;
parallel operation of transformers; constructien, principle and types of three-phase induc an
motors - squirrel cage and slip ring torque-speed characterdstcs, starting and specd con ol
methods; construction and principle of synchronous machines - altermators and synchron s
motors - EMP cquatlon, characteristics and applications.

3. Power Systems (40 Marks): Structure of electrical power systems - gerorat on
transmission and distribution; types of power plants - thermal, bylru, nuclear and renewes
based - basic principlies and layoul; transmission systems - AC and DC, overhead fines
underground cables, line parameters and voltage regulation; distiibution systems - radial, 1o
! and Inter-connected; substation types, equipment and layout; basles of power factor
{mprovement, load curves and load factor; earthing methods and importance; basle protec on
principles and equipment - fuses, dreult breakers, relays, lightning urresters and isolate s,

4. Power Electronics and Drives {30 Marks): Introduction e power electrani~: and 15
applications In motor control and power converslom; characteristics and operation of po..vr
' Page 3 of 4
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semiconductor devices - diodes, thyristors [SCR), TRIAC DIAC, M OSFET and IGHT, cantroliad
and uncontrolied rectiflers - single-phase and three-phi<e  choppers, lnverters un
cycloconverters - basic principles and applications; motor sta:*ing methods - manaal stz
DOL (Direct-On-Line) starter, star-deita starter, autotransf{rmer starter, rotor resi:
starter, and electronlc soft starters; speed control of DC motors using converters and chopp
speed control of AC motors using inverters, cycleconverters .n.l variable frequescy ¢ ves
(VFDs): Introduction to braking methods in electric ¢:ives; and malnteoance
troubleshooting of poewer slectronic equipment in siotor drive svutens

§. Control and Automation (30 Marks): Fundunentals of control systeins - open log;
closed-loop control, block diagram representation, and bawi cransfer function cor 5
introduction to electrical and electronic control methods fur motors and Indastrial proc sses;
basics of contactor contrel circults and interlockdng: control clements - relays, timers, U

switches, pressure switches and proximity sensory; p nciples and  appli rs af
Pregrammable Legic Controllers (PLLs) - architecture, baste projramming mnmpts al d Pler
diagrams; Introduction to SCADA {Supervisery Control =-~: Data Acquisiticn’ - c
components and functions; overview of Internet of Things 107) applicatlons {1 els

systems, Including remote manhoring data acquisition and pre: - Uve malntenance. automation
applications in pumplng and wister treatment systems,

6. Standby Power Systems (20 Marla): Principles and need [or standby and emerg .:y power
systems; types of stancdby power sources - diesel generitor sets, battery banks UPS
(Uainterruptible Power Supply) systems and renewable-base ! v.ckup systems; compo 2nis
and operation of diesel generater sets - englne, alternator, conts | panel and protecti g sys v
types of UPS - online, cffline and lne-Interactive; battery types . s-d in backup systvrs - -
acid, NI-Cd and lithlum-fon - characteristics, charging methaods .and malatenance; hang
systems - manual changeover, automatic transfer switches (AT, and auto mains faiue !
panels - operation, features and applications; slzing of standby pov er equipment b
requirements.

7. Testing and Malntenance {20 Marks): Importance of testin,: 3. preventive maine
electrical installations; visual inspection and routine checks fo: e trical equipmern: asu
resistance testing using megger; continuity and polarity tests, caith resistance mevure neng,
testing of transformers - insulation resistance, winding resictarce, ratdo and polasity “vos,
testing of motors ~ insulatfon resistance, winding resistance, no load and load tests; test 1 =f
circult breakers, relays and protective devices; pmem&w v! breakdown malote aie
procedures for mators, transformers, switchgear and contrel pan-lc; commen faults o eleri-i!
equipment, thelr causes and remedies; safety measures and vse of personal pron tive
equipment (PPE) during testing and maiatenance wark

Notes reganding Negative Marking:

1) There will be pencliy (negative marking) for every wrong answer given by a canididate n the
MCQ Ope questions

2] For each question for which @ wrong arswer has been given ', t'¢ condidate, one *nird *he
marks assigned to that question will be deducted os penalty.

3} if a candidate glves more than one answer to one question, it
even if any one of the given answers happens to be correct o
above for that question.

will be treated os wrong g swer
d there will be same peaa 4 ot

4} if any question ls left blank, ie. no annwer is given by the can. '3+ there will be no renel v i
that questfor.
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DIRECT RECRUITMENT TO THE POST QF IUNIOR ENGINELIUNG
. Mechanlcal) UNDER P UBLIC HEALTH ENGINEERING DEPARTMENT

The examtnation shall comprise of the following papers:

1. Paper -1 :General English . .
[Conventional type & MCQ with negative marking) ;100 Marks (3 hours)
2. Paper =1t :General Knowledge (MCQ with negative marking) : 100 Marks (2 hours)
3. Paper-1il: Technical Subject (MCQ with negative marking) . 200 Marks (2 hours)
4. Paper - IV : Technical Subject (MCQ with negative marking) ;200 Marks (& houo
Total of written examinatien v 600 Marks
5. Personal Interview 1 75 Marks
Total : 675 Marks
DETAILED SYLLABUS:

1) PAPER - 1: General Engﬂsh

{Conventional type & MCQ with negative marking} 1 100 Marks (3 houis)
{a)Précis Writing ¢ 10 Marks
(b} Letter Writing : 10 Marks
{c)Comprehension of given passages © 10 Marks
{d) Essay © 10 Marks
(e)Grammar : Parts of Speech

{MCQ with negative marking) : 20 Marks
{f) Carrect Usage and Vocalndaries

{MCQ with negative marking) i 20 Marks
{g)Formation of Sentence

(MCQ with negative marking} o 20 Marks

1) PAPER - I1: General Knowledgoe (MCQ with negative marking) 1 100 Marks (2 hours)

{a) Current events of state, national and international importance 12 Marks
(b) History of India and Indian National Movement . 12 Marks
(¢} Indian and World Geography - Physical, Sectal, Economic
Geography of India and the Warld ¢ 12 Marks
{d) Indian Polity and Governance - Constitution, Political System,
Public Policy, Dutles & Rights Issues t 12 Marks

(e) Economic and Soctal Development, Sustalnable Developmer:,
Paverty, Inclusion, Demographics, Social Sector initiatives, and

ather related [ssue ¢ 12 Marks
() General Issues on Environmental Ecology, Bio-diversity and (limate to12 Marks
(g) General Sclence ¢ 12 Marks

The tapics listed above shall cover the State of Mizeram wherever applicable.

{h) General awareness on Miza culture, its heritage and society v 16 Marks

3) PAPER - 111 ; Technlcal Subject (MCQ with negatlve marking) : 200 Marks (2 houi +)

(a) Thermodynamics 140 Marks
{b) Heat Transfer, Refrigeration and Alr Conditoning 140 Marks
{¢) Fluld Mechanlcs : 50 Marks
Page 1 of 3
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{d} Fluid Machinery ¢ 50 Marks
(e) Environmental Pollution and Its Control + 20 Marks

4) PAPER - IV Technlcal Subject (MCQ with negative marking) : 200 Marks (2 hours)

{a) Manufacturing and Production Technalogy 150 Marks
(b) Theory of Machines 1 40 Murks
(c) Design of Machines ) 1 40 Marks
(d) Strength of Materials 1 40 Marks
{¢) Englaeering Materials : 30 Marks

Paper-11 (Technical Subject)

1. Thermodynamics: (40 Marks)

Basic concepts on cycles and IC engines, open and closed system:. trat and work. Zeroth, First
and Second Law, Application to non-flow and flow processes. Properties of ideal gases an
vapours. Standard vapour, gas power and refrigeration cycles.

Two stage compressors. C-1 and S.I. Engines. Pre [gnition, detonation and diesel-kiock Fuel
injection and carburation. Supercharging engine ccoling emtssion & centrol, flue gas analysis,
measurement of caloriflc values,

2. Heat Transfer, Refrigeration and Alr-Condltioning:(40 Maris)

Modes of heat transfer, ene dimensional steady and unsteady conduction. Compesite slat and
equivalent resistance.leat dissipation from extended surfaces, fins and ity uses Heat
exchangers, Overall heat transfer coefficient, thermal boundary layer over a llat plate
Fundamantals of diffusive and connective mass transler, black body and basic concepts in
radiation.

Heat pump and refrigertion cycles and systems, refrigeranss Condensers, evap rate
expansion devices, psychrometry, charts and applization to air conditioning, Sensibie heating
and cooling, elfective temperature, comfort indices, joad calcelitions, solar refriger tiun,
controls and duct design,

3. Fluld Mechanics:(50 Marks)

Praperties and classificatlon of fiuids - [deal & real flulds, Newto:'s aw of viscosity, New: niin
and Non-Newtonian fiulds, compressible and incompressible ‘luids, forces on imm o
surfaces. Pressure and its measurement, Buoyancy, Fluld Kinematos and Dynamics. Poro )5
equation, fully developed flow through pipes, Pressure drops ahd its ealeulatons laic
principles of flow rate measurement: Venturl meter, Pilot tube, Urifice meter, Lamina: an:}
turbulent flows, Open channel flow, Water Hammer, Hydraulic jurp and Normal sheck wav..

4. Fluld Machinery:{50 Marks)

Princples of pumps and its classifications, principles of Hylrsulle Turblnes acl ity
dassifications. Performance, operation and control of hydraulic "ump, impulse aud rea tion
turbines, specific speed. Reciprocating, Centrifugal and axial flow Compressors. Design of ; urp
and plpelines. '

5. Environmental Pollution and its Contral: (20 Marks)
Basic concept an alr, water, soil and nolse pollution, different pollutints and Its treationt.

. Paper-1V (Technical Subject)

L Manufacturing and Productlon Technology:(50 Marks)

Hasle concept an fabrication pracesses: Differeat types of welding process, princi;lvs « pis

weiding, are welding, shielded arc welding brazing and solderi: » Welding Defects. Tlecrois

Page 20f3 ,
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)

and filler materlals, weldabllity: metallurgy of welding. Metal cutting: Turning, Drilling, Boring,
Grinding & Finlshing Processes. Cutting tools materials, tool geometry, mechanism of tool wear,
tool life & machinability. Unconventiona! machining processes. llis and flxtures. Fits and
tolerances, measurement of surface texture. Lathe machine and its speratlons.

2. Theory of Machines:(40 Marks)

Kinematic and dynamic analysis of planer mechanisms.Cams, gears and gear tralns Flywheeis
and fluctuation of energy.Balancing cof rigld rotors and fleld balancing.Balancing of single ni
multcylinder engines, Vibration and its control mechantsm.Critical speeds and whirling of
shafts,

3. Deslgn of Machines: (40 Marks)

Type of gears, gear profile and gear ratio calculation, Governors - Princlples and classification,
Riveted Jolnt, Welded Joints, Bearings, Priction In collars and pivous Friction, brakes, clutches
and lubrication systen.

4. Strength of Materials:(40 Marks)

Friction, Concepts of stress and straln, elastic [kmit and elastic constants, uniaxial load ug,
thermal stresses.

Heams: Dendlng moment and shear force diagram, bending stresses and deflection of beams.
Shear stress distribution. Torsion of shafts, helical springs. Combirad stresses, thick-and thi!n
walled pressure vessels, Struts and columns. Strain energy concepts ard theorfes of fallure,

5. Englneering Materials:(30 Marks)

Heat treatment of steels and engineering materials. Basle concepts on structure of solis
Crystalline materials, defects [n crystalline materlals. Alloys and blnary phase diagram..
Structure and properties of common engineering materials. Plastcs. ceramles and compe it
materials, Common applications of various materials,

Netes regarding Negative Marking:

1) There will be penalty (negative marking) for every wrong answer given by a candidure in Uiz
MCQ type questions.

2) For each question for which a wrong enswer has been given by t5e cqndidate, one tiird of t5-
marks assigned to that question will be deducted as penalty.

3) if a candidate gives more than one answer to one question, [t will 5o treated as wrong ansver
even |f any one of the glven unswers happens to be correct and there will be same penalt: os
above for that question. ‘

4) if any question is left blank, ie. no answer is given by the candidc:e, there will be no penalty for
that question.
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