1) CIVIL ENGINEERING

1. Elements of Civil Engineering & Strength of Materials:


Force and its types, Concept of equilibrium, Building stones, Bricks, Cement and its properties, Timber and its properties, Columns and Struts, Stress and Mohr’s circle, Types of Beams, Bending moments and Shear force, Bending stress and Shear stress, Cylinders, Torsion.

2. Building Engineering Science:


Safe bearing capacity, Foundation, Types of Foundation, Footings and types, Reinforced Cement concrete, Mortars, Woods, Types of roofs, Cement and its types, Bricks Lintels, Chajja and Masonry, Staircase, Trusses.

3.
Surveying:


Chain surveying, Errors in surveying, Compass surveying, Omitted measurements, Plain table surveying, Leveling, Trigonometric surveying, Tachometric surveying, Contouring, Curves, Calculation of are and volume.

4.
Fluid Mechanics:


Different types of fluids and units, pressure, byoyant force, Different types of flows, Bernoulli’s theorem, Discharge Measurements, Orifice, most economical section of the channel, Reynold’s and Fraud’s number, Similarities, Pressure measuring devices. 

5.
Structures:


Beams – Singly, doubly, flanged beams          
Slabs   – One-way, two way and flab slabs  
Strairs


Columns and column footings (isolated and combined footings)                  
Raft foundation


Steel structures: Analysis and design of tension and compression members, beams and beam- column, column bases, connections – simple and eccentric, beams – column connections, plate girders and trusses, plastic analysis of beams and frames

6.
Geo-technical Engineering:


Physical properties of soils, Water in soils, Stress in soils, Consolidation and settlement, Shear strength of soils, Shallow foundations, Site investigation, Stability of slopes, Earth pressure.

7.
Water Supply and Sanitary Engineering:


Quantity of Water-water demand, Population forecast, Sources of Water, Quality of water, Types of pipes, Types of pumps, Water treatment units – sedimentation, aeration, flocculation, filtration, Screening, Pipe joints, Conveyance of Water, Quantity of Sewage, Characteristics of Sewage, pH, BOD, COD, DO and others, Sewers, Sewer Appurtenances, Biological treatment, Sewage treatment units-screening, Grit chamber, Skimming tanks, Detritus tank, Trickling filter, Contact beds, Septic tank, Imhoff tank, ASP, Sewage disposal units.

8.   Transportation Engineering:
             Highway Geometric Design: Highway cross-section elements, Sight distance, Design of Horizontal alignment, Design of Vertical alignment.


Traffic Engineering: Traffic characteristics, Traffic operation, Pavement materials, Design and evaluation, Rail Guage, Train Resistance, Power of Locomotive, Rails, Sleepers, Curvature of Track, Tunneling of soft soil, Transition curve, Harbour and Dock. 

9. Hydrology:

      Hydrologic cycle, rainfall, unit hydrograph, flood estimation, reservoir design, well hydraulics.

10.
   Irrigation:

Duty, Delta, Crop water requirements, design of lined and unlined canals, head work, gravity dams and orgee spillways, Irrigation method.

MODEL QUESTIONS
Each question carries One Mark
1. A material which undergoes no deformation till its yield point is reached and then it flows at a constant stress is knows as


a) Elasto-plastic



b) Plasto-electric


c) Rigid-plastic



d) Rigid-elastic

2.   Sedimentary rocks are further classified as


a) Mechanical, chemical and organic

b) Intrusive, extrusive


c) Valcanic, hypabasal and plutonic

d) Siliceous, calcareous argillaceous

3.  The dimensions of a door or window frame are measured


a) outer to outer on both sides


b) outer to outer on vertical side and inner to inner on the other side


c) the reverse of (b)


d) inner to inner on both sides

4.   Along the principal plane on which principal stresses are acting


a) The maximum shear stress acts

b) The minimum shear stress acts


c) No shear stress acts



d) Any of the above

5.  The radial splits on the surface of the tree, caused by frost or heat, wider on the surface and becoming narrower towards center of the tree, are called


a) heat shakes




b) star shakes


c) ring shakes




d) cup shakes

PART – II
Each Question Carries Two Marks
1. To find the R.L. of a roof slab of building, staff readings were taken from a particular set-up of the leveling instrument.  The readings were 1.050 m with staff on the benchmark and 2.300 m with staff below the roof slab and held inverted.  Taking the R.L. of the B.M. as 135.150 m, the R.L. of the roof slab will be

a) 129.800 

b) 131.900

c) 134.400 

d) 138.500

2. A body is subjected to two normal stresses of 200 kN/m2 (tensile) and 100 kN/m2 (compressive) acting mutually perpendicular to each other.  The maximum shear stress is equal to 

a) 50 kN/m2 
b) 100 kN/m2 
c) 150 kN/m2 
d) 300 kN/m2 
3. A rod is of length 2m at a temperature of 100 C.  Find the expansion of rod when the temperature is raised to 800 C.  If this expansion is prevented, find the stress in the material of the rod.  Take E = 1 x 105 N/mm2 and α = 0.000012 per degree centigrade.

a) 8400 MPa

b) 840 MPa

c)  84 MPa

d) 7900 MPa

4. A shaft turns at 150 rpm under a torque of 1500 Nm.  Power transmitted is 

a) 15 ( kW

b) 10 ( kW

c) 7.5 ( kW
          d) 5 ( kW

5. An open tank contains 1 m deep water with 50 cm depth of oil of specific gravity 0.8 above it.  The intensity of pressure at the bottom of tank will be

a) 4 kN/m2

b) 10 kN/m2

c) 12 kN/m2

d) 14 kN/m2
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