
Roll No. .......................... Total Pages : 03

BT-4/M-20 34018
STRUCTURAL ANALYSIS-II

CE-202E

Time : Three Hours] [Maximum Marks : 100

Note : Attempt Five questions in all, selecting at least one

from each Unit out of eight questions. All questions

carry equal marks.

Unit I

1. (a) State and prove the 1st and 2nd Castiglianos

theorem. 15

(b) Explain the two methods of analysis of structures

with examples. 5

2. Analyse the redundant frame as shown in fig(i). sectional

areas of the members are as follows :

Horizontal members : 2000 mm2

Vertical members : 3000 mm2

Diagonal members : 4000 mm2

Evaluate the forces in all the members : 20
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Unit II

3. Analyse the continuous beam as shown in fig(ii) by ‘slope

Deflection method’ and draw B.M.D. : 20

A B C
D

20 kN/m
150 kN 40 kN

(I) (2I) (I)

5m 2m 2m 3m

Fig. (ii)

4. Analyse the portal frame as shown in fig(iii) by using

‘Moment Distribution method’ and drawn the B.M.D. : 20

B

A

C

D

2m 4m

50 kN

(2I)
(I) (I)

20 kN/m5m

Fig. (iii)

4m
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Unit III

5. A fixed beam of span L carries a point load W at mid

span. The moment of inertia of the section is I for the left

half of the span and 2I for the right half of the span. Find

the fixed end moments. 20

6. A two-hinged parabolic arch of span 100 m and central

rise 10 m carries a uniformly distributed load of

50 kN/m over the right half of the span and a concentrated

load of  100 kN at the crown.

Determine the horizontal thrust at each support and also

Bending moment, Normal Thrust and shear force at left

quater span of the arch. 20

Unit IV

7. (a) Define the unsymmetric Bending and centroidal

axis. 10

(b) Define shear central. Locate the shear centre for an

ISA 100×75×8 mm angle section. 10

8. A suspension bridge of 100 mm span has two hinged

stiffening girders supporting by two cables, having a

central dip of 10 m. The dead load on the bridge is 6 kN/

m2 and live load is 15 kN/m2, which covers the left half

of the span. Calculate the shear force and bending moment

for the girder at 25 m from the left end. Find also the

maximum tension in the cable for this position of the

load. The roadway is 5 m. 20
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Roll No. .......................... Total Pages : 03

BT-4/M-20 34019
DESIGN OF STEEL STRUCTURES-I

CE-204-E

Time : Three Hours] [Maximum Marks : 100

Note : Attempt Five questions in all, selecting at least one

question from each Unit out of eight questions. All

questions carry equal marks.

Unit I

1. (a) Explain the following : 10

(i) Riveting and Pitch of Rivet

(ii) Gauge distance and Edge distance

(iii) Working stress and Factor of safety

(iv) Types of failure in rivetted joint.

(b) Two plates 14 mm and 10 mm thick are joined by

a double rivetted lap joint. The rivet are 10 mm in

diameter and are provided at a pitch of 60 mm.

Take permissible stress for rivet in shear and bear

are 90 MPa and 270 MPa respectively. The

permissible tensile stress in plate is 150 MPa.

Determine the strength and efficiency of rivetted

joint. 10



2. (a) (i) Describe advantages and disadvantages of

High strength bolts.

(ii) What are the assumptions made in simple

design ? 10

(b) A tension member consists of two angle sections

and carries a load of 200 kN. Design the member

when both the angles are connected :

(i) Both sides of gusset plate

(ii) The same side of gusset plate. 10

Unit II

3. Design a built up column composed of two channel section

placed back to back carrying an axial load of 1500 kN,

effective length of the column is 7 m. Take

Fy = 250 N/mm2. Design single lacing system also. 20

4. Design a built up battened column to carry an axial load

of 2000 kN. The length of the column is 6 m. It is

effectively held in position restrained against position

rotation at both end. Take Fy = 250 N/mm2. 20

Unit III

5. A beam, consisting of ISMB 600 @ 122.6 kg/m is simply

supported over a span of 6m. Determine the safe load the

beam can carry, assuming that the beam is laterally

supported. Take Fy = 250 N/mm2 and E = 2×105 N/mm2.

20
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6. A hall, measuring 10 m × 25 m from inside is provided

with reinforced concrete slab resisting on secondary beams

placed at 4m centre to centre. The secondary beams are

connected to the web of main beams spaced at 8m centre

to centre. Design the main and secondary beams, taking

a live load of 2 kN/m2. The thickness of the roofing

inclusive of the slab is 200 mm. 20

Unit IV

7. Explain step by step-design procedure of gantry girder.

Also discuss the loads acting on gantry girder. 20

8. (a) Discuss the components of a plate girder. 5

(b) Design the maximum section of a plate girder for a

bridge, for a live load of 50 kN/m and dead load of

30 kN/m. The girder is simply supported over an

effective span of 10 m. Take Fy = 250 N/mm2 and

E = 2×105 N/mm2. 15

(2)L-34019 3 __
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Roll No. .......................... Total Pages : 03

BT-4/M-20 34020
FLUID MECHANICS-II

CE-206-E

Time : Three Hours] [Maximum Marks : 100

Note : Attempt Five questions in all, selecting at least one

question from each Unit. All questions carry equal

marks. Assume any missing data.

Unit I

1. (a) Derive an equation for laminar flow around a sphere

i.e. Stokes' law used in the fluid mechanics. 10

(b) What do you understand by Couette flow and

Hagen-Poiseulle flow equations ? Differentiate

between them. 10

2. (a) Define Reynolds' number. Draw a graph of variation

of Cd versus Reynolds' number for a cylinder. 10

(b) A compound pipe system consists of 1800 m of

0.5 m, 1400 m of 0.40 m and 700 m of 0.30 m

new CI pipes connected in the series. Convert the

system to an equivalent length of 0.4 m and

equivalent size of pipe 3600 m long. 10



Unit II

3. (a) Calculate the total drag, shear drag and pressure

drag exerted on 1 m length circular cylinder which

has a diameter equal to 40 mm, air density

1.3 kg/m3 flowing past the cylinder with velocity

4 m/min. The total drag coefficient is equal to 1.4

and shear drag coefficient is equal to 0.19. 10

(b) What is meant by Magnus effect ? How does

circulation originate around an airfoil ? 10

4. (a) Show that for a trapezoidal channel of given area

of flow, the condition of maximum flow requires

that hydraulic mean depth is equal to one half of

depth of flow. 10

(b) Explain the working of standing wave flume with a

neat sketch. 10

Unit III

5. (a) What do you mean by Mach number ? Explain its

significance in compressible fluid studies. 10

(b) A volume of air at atmospheric pressure of

101.04 kN/m2 absolute and 24ºC is compressed

adiabatically to a gage pressure of 3.09 × 107

N/m2. Calculate the final volume. 10
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6. (a) How to measure discharge of a compressible fluid ?

Explain its procedure. 10

(b) A rocket travels in air of pressure 1.033 kg/cm2 at

15ºC at a velocity of 1750 km/hour. Find the Mach

number and the Mach angle. Take k = 1.4 and

R = 29.27 m/ºK. 10

Unit IV

7. (a) A water turbine develops 134 kW at 235 rpm under

a head of 17 m. Determine scale ratio and speed of

a similar machine which will generate

600 kW when working under a head of 26 m. 10

(b) Explain with sketches functions of scroll casing,

stay vanes and guide vanes for a reaction turbine.

10

8. (a) Explain the working principle of reciprocating pump

with sketches. 10

(b) What are different efficiencies of centrifugal pump ?

Explain them briefly. 10

(2)L-34020 3 __
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Roll No. .......................... Total Pages : 03

BT-4/M-20 34021
SOIL MECHANICS

CE-208-E

Time : Three Hours] [Maximum Marks : 100

Note : Attempt Five questions in all, selecting at least one

question from each Unit. All questions carry equal

marks. Assume missing data, if any, suitably.

Unit I

1. Discuss briefly :

(a) Atterberg limits and their physical significance 12

(b) Darcy's law and its validity. 8

2. (a) What are fine grained soils ? Describe as to how

are these soils classified as per I.S. Draw a sketch

of I.S. plasticity chart to explain. 12

(b) A wet soil weighs 1.88 g/cm3. If the specific gravity

of soil solids is 2.72 and water content is 10%,

determine dry density, void ratio and degree of

saturation. 8



Unit II

3. (a) Discuss capillary rise phenomenona in soils.

By giving an example, explain as to how the

effective stress is calculated in the zone of capillary

rise. 10

(b) What is Piping ? Discuss briefly. 10

4. (a) Discuss the role of moisture content and compactive

effort in compaction of soils. Draw a sketch to

explain. 10

(b) How are cohesionless soils compacted in field ?

Discuss briefly. 10

Unit III

5. (a) How is stress distribution carried out under loaded

areas as per approximate method ? Describe. 10

(b) Compare Boussinesq's equation and Westergaard’s

analysis for vertical stress distribution. Also discuss

the assumptions for both cases. 10

6. (a) Draw typical void ratio-pressure relationships for

sands and clays. 10

(b) What do you understand by N.C. and O.C. clays ?

10

(2)L-34021 2



Unit IV

7. (a) Derive a relationship between principal stresses at

failure for a soil, in terms of shear strength

parameters C and . 10

(b) In a direct shear test on clean sand, the failure

occurred under the following stress conditions :

Normal stress = 1.85 kg/cm2 and shear stress = 1.0

kg/cm2.  Draw the Mohr circle of stress at failure

condition and determine (a) shear strength

parameters (b) the magnitude and direction of

principal stresses at failure. 10

8. (a) A wall with smooth  vertical back 8 m high supports

a purely cohesive soil ( = 0) with C = 0.4 kg/cm2

and bulk density = 1.6 g/cm3. Draw Rankine's E.P.

diagram and position of zero pressure. 10

(b) Discuss briefly Coulomb's earth pressure theory. 10

(2)L-34021 3 __



Roll No. .......................... Total Pages : 04

BT-4/M-20 34022
SURVEYING-II

CE-210E

Time : Three Hours] [Maximum Marks : 100

Note : Attempt Five questions in all, selecting at least one

question from each Unit. Any missing value may

suitable be assumed. All steps are mandatory for

numerical parts.

Unit I

1. (a) Find difference in elevation between two points A

and B lying 10480 m apart. Angle of elevation of

B (from A) = 15'', angle of depression of A

(from B) = 3'33'', height of instruments at A and

B = 1.42 m and 1.45 m respectively. Height of

signals at A and B = 3.95 m and 3.92 m respectively.

Determine curvature and refraction correction also.

R sin1 30.38 m.  10

(b) A base line AB could not be measured due to some

obstruction. A station C by the side of AB was

chosen and the angle at that station was measured.
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Find length of bas line if AC = 858.5 m and

CB = 1215.8 m. 10

BA

C

2. (a) Find RL of Q from the following observations :

PQ = 9290 m, Angle of elevation from P to

Q = 2º6'18'', Height of signal at Q = 3.96 m, HI at

P = 1.25 m, coefficient of refraction = 0.07,

R sin1 30.88 m,   RL of P = 396.58 m. 10

(b) The altitude of two proposed stations A and B

130 km apart are 220 m and 1160 m respectively.

The altitude of two points C and D on the profile

between them are 308 m and 632 m respectively.

AC = 50 km, AD = 90 km. Check intervisibility

between A and B. Find height of signal at B if

needed. 10

Unit II

3. (a) Find the most probable value of angles P, Q and R

of a triangle PQR from the following measurements

using method of correlates :

P = 70º31'18.6" (weight = 3), Q = 61º12'11.8"

(weight = 2), R = 48º16'36.6" (weight = 4),

(3)L-34022 2



P + Q = 131º43'34.6" (weight = 2). 10

(b) Discuss about different sources, types and reasons

of various errors in surveying. What are various

steps used to account for existence of errors in

measurements ? 10

4. (a) Write briefly about law of random/accidental errors.

Discuss about probability curve with suitable

equation. 10

(b) Adjust the angles of a triangle ABC by method of

correlates. A = 86º35'11.1" (wt = 2), B = 42º15'17"

(wt = 1), C = 51º9'34" (wt = 3). 10

Unit III

5. (a) Explain the following with diagram :

Solstice, Right ascension, astronomical triangle, hour

angle, prime vertical and local sidereal time. 10

(b) Find LAT, if longitude = 60º18' E, corresponding

LMT = 10 h 20 m 30 s. ET at GMN = 5 m 4.35 s

additive to the mean time and decreasing at the rate

of 0.32 s/hr. 10

6. (a) Define the following with diagram :

Ecliptic, Equinoctial points, latitude, declination,

celestial sphere, observer’s meridian. 10

(3)L-34022 3



(b) Calculate hour angle and azimuth of sun at sunrise for

a place in latitude = 42º30' S. Declination = 22º12' N.

10

Unit IV

7. (a) A pair of photographs was taken with an aerial

camera from an altitude of 5000 m above mean sea

level. The mean principal base is equal to 90 mm.

The difference in parallax between two point is

1.48 mm. Find the difference in height between the

two points if elevation of the lower point is 500 m

above datum. What will be the difference in

elevation if the parallax difference is 15.5 mm ? 10

(b) Define parallax with suitable example and derive

parallax equation. Provide neat diagram also. 10

8. (a) Discuss about interaction of EMR with target and

the factors affecting reflectance from a green leaf.

Provide necessary diagrams also. 10

(b) What is GIS ? Discuss about various data systems

used in GIS. 10

(3)L-34022 4 ___
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Roll No. .......................... Total Pages : 04

BT-4/M-20 34109
STRUCTURAL ANALYSIS-II

CE-202-N

Time : Three Hours] [Maximum Marks : 75

Note : Attempt Five questions in all, selecting at least one

question from each Unit out of eight questions. All

questions carry equal marks.

Unit I

1. (a) Determine the difference between statically

determinate and statically inderminate structures. 5

(b) State the second theorem of CASTIGLIANO. 10

2. Determine the forces in the members of the frame as

shown in Fig. (i). Sectional areas of the members are as

follows :

Horizontal members : 1000 mm2

Vertical members : 1500 mm2

Diagonal members : 2000 mm2



100 kN 150 kN

5 m

A B

CD

4 m

Fig. (i)

Unit II

3. Analyse the continuous beam as shown in Fig. (ii) by

‘Slope Deflection Method’. 15

50 kN/M

20 kN

2 m 2 m 5 m

Fig. (ii)

2 m 3 m

DCB
A

100 kN

4. Analyse the partal frame as shown in Fig. (iii) by ‘Moment

Distribution Method’. 15
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D
A

B

100 kN
C

4m
5m

40 k N/m

4 m

(I)

(I)

(2I)

Fig. (iii)

Unit III

5. A fixed beam AB of span 9 m carries point loads 150 kN

and 100 kN at distances 3 m and 6 m from the left end

A. Determine the fixing moments at the ends. 15

6. A two-hinged parabolic arc of span ‘L’ and rise ‘h’ carries

uniformly distributed load of ‘w’ metre run over the

whole span. Assuming I = I0sec, find the expression for

the horizontal thrust developed.

Unit IV

7. What do you understand by unsymmeterical bending ?

Illustrate with example. Also define centroidal axis and

shear centre. 15

(2)L-34109 3



8. The three-hinged stiffening girder of a suspension bridge

of span 100 metres is subjected to two concentrated loads

of 400 kN and 200 kN at distances 20 metres and

60 metres from the left end. Calculate the shear force and

bending moment for the girder at a distance 30 metres

from the left end. The supporting cable has a central dip

of 10 m. Find also the maximum tension in the cable.

15

(2)L-34109 4 __
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Roll No. .......................... Total Pages : 03

BT-4/M-20 34110
DESIGN OF STEEL STRUCTURES-I

CE-204N

Time : Three Hours] [Maximum Marks : 75

Note : Attempt Five questions in all, selecting at least one

question from each Unit. Assume any missing data

appropriately. Use of IS : 800 and Steel tables is allowed.

Unit I

l. (a) What do you understand by the strength of a riveted

joint ? 5

(b) Determine the load which can be transmitted per

pitch length of a double cover butt joint connected

by 24 mm diameter shop rivets at 100 mm pitch.

The thickness of main plates and cover plates are

16 mm and 12 mm respectively. Take allowable

tensile strength of plates equal to 150 N/mm2,

allowable shear stress in rivets equal to 100 N/mm2

and allowable stress in bearing for rivets equal to

300 N/mm2. Also, determine the efficiency of the

joint. 10



2. (a) List the different modes of failures of a tension

member. 3

(b) A tie member used as a diagonal in a roof truss

consists of two angles 75 × 50 × 8 mm placed back

to back on the same side of the gusset plate. The

rivets are 18 mm diameter, provided in one row

and the angles are tack riveted. Determine the tensile

strength of the member. Take fy = 250 N/mm2. 12

Unit II

3. (a) State the possible failure modes of an axially loaded

column. 3

(b) Design a built-up column of effective length 5 m to

carry an axial load of 1000 kN using lacing. Take

fy = 250 N/mm2. 12

4. Design a slab base for a column ISMB 300 subjected to

an axial load of 900 kN and bending moment of

20 kN-m about the major axis. The base plate rests on

concrete of grade M25 and bearing capacity of the soil is

500 kN/m2. 15

Unit III

5. (a) Explain web-crippling briefly. 3

(b) Design a simply supported beam of span 5 m

carrying a uniformly distributed load made up of

20 kN/m imposed load and 20 kN/m dead load.

Take fy = 250 N/mm2. Apply necessary checks. 12

(2)L-34110 2



6. Calculate the moment carrying capacity of a laterally

unrestrained ISMB 400 member of length 3 m. Apply

necessary checks. 15

Unit IV

7. Design a suitable section for a simply supported gantry

girder for the following data :

Spacing of columns = 4 m, Crane capacity = 160 kN,

Weight of the crane excluding the crab = 250 kN, Weight

of the crab = 60 kN, Minimum clearance of cross travel

= 0.8 m, Wheel base = 5.3 m, Centre-to-centre distance

between gantry girders = 20 m, Height of the rail =

105 mm. Take fy = 250 N/mm2. 15

8. (a) What is meant by curtailment of plates in plate

girder ? 3

(b) A plate girder has the following elements :

Flange plates 400 × 16 mm - 1 plate for each flange

Web 2000 × 10 mm

Compute the sectional properties and moment of

resistance of the plate girder. Design also the bearing

stiffeners if the plate girder is to carry uniformly

distributed load of 120 kN/m. 12

(2)L-34110 3 __



Roll No. .......................... Total Pages : 03

BT-4/M-20 34111
FLUID MECHANICS-II

CE-206N

Time : Three Hours] [Maximum Marks : 75

Note : Attempt Five questions in all, selecting at least one

question from each Unit. All questions carry equal

marks. Assume any missing data.

Unit I

1. (a) What do you understand by Stokes’ law ? Derive

an equation of Stokes’ law used in the fluid

mechanics. 7½

(b) What do you understand by Navier Stokes’ flow

equations ? Explain its different terms along with

assumptions. 7½

2. (a) Draw a neat sketch of Moddy’s diagram used for

commercial pipes and explain its salient features. 7½

(b) For distribution main of city water supply, a 0.30 m

main is required. As pipes above 0.25 m diameter

are not available, it is decided to lay two parallel

mains of same diameter. Find diameter of the parallel

main. 7½

(3)L-34111 1



Unit II

3. (a) A cylinder of 0.60 m diameter is rotated at 640 rpm

in air stream of velocity 11 m/sec. If it develops a

lift on 96 N per meter length of cylinder,

determine the ratio of actual to theoretical lift. Take

 = 1.236 kg/m3. 7½

(b) Distinguish between different types of drag. In case

of sphere, explain them with reference to Reynold’s

number. 7½

4. (a) Water flows at a depth of 2m in a trapezoidal

channel having a bottom width 6 m, side slope

2H : 1V. If it has to carry discharge 6 m3/sec.

Calculate bottom slope taking N = 0.025. 7½

(b) What is a gradually varied flow ? Discuss profiles

developed on horizontal and critical slopes with

neat diagrams. 7½

Unit III

5. (a) Determine the sonic velocity of (i) mercury with

bulk modulus of 24 GN/m2, (ii) crude oil of specific

gravity 0.91 and bulk modulus 1.56 GN/m2. 7½

(b) Define shock waves. Explain about normal shock

waves produced in a compressible flow. 7½

(3)L-34111 2



6. (a) Define the following processes :

Isobaric, Isochoric, Isothermal and Isentropic. 7½

(b) Determine velocity of a bullet fired in the

atmosphere at 15º, if the Mach angle is 30º. Take

value of gamma () = 1.4 and R = 287 J/kg.K. 7½

Unit IV

7. (a) What is specific speed ? How is it helpful in

comparing the turbines of different types ? 7½

(b) A reaction turbine working under a head of 5 m

produces 70 kW. The speed of the runner is 180 rpm

and discharge 1.5 m3/sec. If the head increases to

15 m, determine the values of the speed, discharge

and power. 7½

8. (a) What are the main components of a reciprocating

pump ? Discuss its working with neat sketch. 7½

(b) The impeller of a centrifugal pump rotates at

1100 rpm. It generates 21 m of head while delivering

1.3 m3 of water per second. Find the impeller type

being used for such a pump. 7½

(3)L-34111 3 ___



Roll No. .......................... Total Pages : 03

BT-4/M-20 34112
SOIL MECHANICS

CE-208N

Time : Three Hours] [Maximum Marks : 75

Note : Attempt Five questions in all, selecting at least one

question from each Unit. Assume missing data, if any,

suitably.

Unit I

1. (a) Discuss briefly the three basic clay minerals i.e.

Kaolinite, Illite and Montmorillonite with sketches. 9

(b) A sample of soil with G = 2.68 has a Porosity of

40%. Determing Dry unit weight, unit wt. of sample,

when fully saturated, submerged unit wt. and Bulk

unit wt. when the degree of saturation is 30%. 6

2. (a) What do you understand by fine grained soils ?

How are these soils classified as per I.S. soil

classification ? Describe. 8

(b) Describe pumping out tests in an unconfined aquifer

for the determination of field permeability. 7

(3)L-34112 1



Unit II

3. (a) What is, “Critical Hydraulic Gradient” ? Derive an

expression for it, in terms of G and e of the soil.

Also discuss Quick sand Phenomena. 9

(b) Explain the phenomenon of piping. 6

4. (a) Discuss the concept of “Optimum Moisture

Content”. Why does the dry density of soil increases

first with increase in water content and then with

further increase in water content beyond a certain

limit, it decreases for the sample compactive effort ?

Also discuss the effect of increase in compactive

effort on maximum dry density and O.M.C. 9

(b) How is compaction controlled in the field ?

Discuss. 6

Unit III

5. (a) Discuss BOUSSINESQ equation for vertical stress

distribution due to a concentrated load at the ground

surface and the assumptions made by him. 8

(b) A water tower is supported only on three pillars

forming an equilateral triangle with 6 m side. The

total load of the tower is 120 Tonnes. Calculate

vertical stress at a depth of 8 m below the ground

under any one of the legs. 7

(3)L-34112 2



6. (a) A layer of saturated soft clay is 4 m thick and lies

under a newly constructed building. The pressure of

sand overlying the clay layer is 1.6 kg/cm2 and the

new construction increase the pressure by

1.2 kg/cm2. If the compression index of the clay is

0.6, compute the settlement. Water content of the

clay is 30% and G = 2.7. 8

(b) Describe one method of determining Cv, the Coeff.

of consolidation of a soil. 7

Unit IV

7. (a) Bring out the relationship between principal stresses

at failure and the shear strength parameters. 8

(b) Discuss various types of Triaxial compression Tests

based on drainage conditions. 7

8. Describe the following :

(a) Rankine’s Active and Passive states of plastic

equilibrium. 8

(b) Culmann’s Graphial construction for determining

Active Earth pressure for a retaining wall with a

sloping cohesionless backfill. 7

(3)L-34112 3 ___



Roll No. .......................... Total Pages : 04

BT-4/M-20 34113
SURVEYING-II

CE-210N

Time : Three Hours] [Maximum Marks : 75

Note : Attempt Five questions in all, selecting at least one

question from each Unit.

Unit I

1. (a) Explain about reconnaissance survey in detail. Write

the paints to be kept in mind while selecting

triangulation section. 7

(b) The-attitudes of two-proposed stations A and B.

100 km apart are respectively 420 m and 700 m.

The intervening obstruction situated at C, 70 km

from A has an elevation of 478 m. Ascertain if A

and B are intervisible and if necessary, find by how

much B should be raised so that the line of sight

must nowhere be less than 3 m above the surface

of the ground ? 8

(3)L-34113 1



2. (a) Discuss the base of the object inaccessible when

instrument station not in the same vertical plane as

the elevated object. 7

(b) In the trigonometrical measurement of the difference

in level of two stations P and Q. 10480 m apart the

following data were obtained :

Instrument at P, angle of elevation of Q = 0'15"

Height of instrument at P = 1.42 m

Instrument at Q, angle of depression of P = 3'33"

Height of Instrument at Q = 1.45 m

Height of signal at P = 3.95 m

Height of signal at Q = 3.92 m

Find the difference in level between P and Q and

the curvature and refraction correction. Take R

sin 1" = 30.38 metres. 8

Unit II

3. (a) Define the following :

(i) Most probable value

(ii) Most probable error

(iii) True error

(iv) Residual error. 8

(3)L-34113 2



(b) An angle A was measured by different persons and

following are the values :

Angle  Number of Measurement

65º30'10" 2

65º29'50" 3

65º30'00" 3

65º30'20" 4

65º30'10" 3

Find the most probable value of the angle. 7

4. (a) Discuss in brief the laws of weights. 8

(b) The following-observations of three engles A, B

and C were taken at one station :

A = 75º32'46".3 with weight 3.

B = 55º09'53".2 with weight 2.

C = 108º09'28".8 with weight 2.

A + B = 130º42'41".6 with weight 2.

B + C = 163º19º22".5 with weight 1.

A + B + C = 238º52'9".8 with weight 1.

Determine the most probable value of each angle. 7

(3)L-34113 3



Unit III

5. (a) Find the L.M.T. of observation at a place the

following data :

L.A.T. of observation = 15n12m40s

E.T. at G.M.N. = 5m10.65s additive to apparent

time and increasing at 0.22s per hour.

longitude of the place = 20º30'W. 8

(b) What are the co-ordinate systems ? Explain any two. 7

6. (a) Define the following :

(i) The Azimuth (A) 5

(ii) The Declination ().

(b) Explain the working principle and survey with total

station with neat sketch. 10

Unit IV

7. (a) The scale of an aerial photograph is 1 cm = 100 cm

the photograph size is 20 cm × 20 cm. Determine

the number of photographs required to cover an

area of 100 sq. km if the longitudinal lap is 60%

and the side lap is 30%. 8

(b) What is the scale of vertical photograph ? Discuss

in brief. 7

8. Explain the basic components, data input and storage

output of GIS and GPS. 15

(3)L-34113 4 ___
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BT-6/M-20 36034
DESIGN OF STEEL STRUCTURES–II

Paper : CE-302E

Time : Three Hours] [Maximum Marks : 100

Note : Attempt five questions in all selecting at least one question
from each unit. Assume any data suitably if missing. Use
of IS : 800-1984, IS : 801-1975 and Steel tables is
allowed.

UNIT–I

1. (a) Define Shape factor. Calculate the shape factor for a
circular section of radius, r. 10

(b) Determine the ultimate load for the frame shown in
Fig. 1. The ultimate moment capacities of members AB
and BC is 2 MP and member CD is 1.5 MP. 10

W

B C

D

A

1.5 MP

2 MP

F

3 m

1 m

3 m

2 m2 m

2MP

E

W
2

Fig. 1
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2. A continuous beam of uniform section has three spans of
6.0 m each and having a working load of 50 kN/m including
self weight of beam as shown in Fig. 2. Determine the suitable
section of the beam and apply the necessary checks using
Plastic theory. 20

50 kN/m

A
B C

6 m 6 m 6 m

D

Fig. 2

UNIT–II

3. A pressed steel tank is 6.25 m × 6.25 m × 2.5 m supported
on a staging 10 metres height. Plates used are 1.25 m square.
Take wind pressure on tank as 1500 N/m2. Design the tank.

20

4. Design a free standing steel chimney of height 60 m
(Top 40 m cylindrical part and bottom 20 m flared) located
at Ambala. Diameter of the cylindrical part is 3.0 m. Chimney
is lined with 125 mm thick refractory bricks along its entire
height. Take permissible compressive stress = 60 N/mm2,
yield stress of plate = 250 N/mm2 and total corrosion allowance
of 2 mm. Density of fire brick lining = 20 kN/mm3. The
chimney should satisfy deflection criteria. 20

UNIT–III

5. (a) List the various forces considered for the design of
microwave towers. Also enlist their specifications.

10
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(b) Discuss various types of transmission line towers.
Explain in brief the design procedure of any one in
detail. 10

6. (a) The cold formed sections subjected to bending or
compression fail in buckling mode. Explain, why ? 5

(b) Draw the shapes of five cold formed sections. Define
stiffened and unstiffened elements. What are the
advantages and disadvantages of cold formed sections
over normal section ? 15

UNIT–IV

7. (a) Explain the stability and design criteria for the trusses.
What are the various kinds of stresses to be considered
for the design of roof trusses ? 10

(b) Explain the purpose of bracings in industrial building.
Also explain the design procedure for the stepped
columns. 10

8. An industrial building of effective span is to be provided
with a pitched roof. The supporting trusses are provided at
spacing of 3.0 m. The purlins are spaced at 1.0 m centre to
centre. If the roof is inclined at 30° to the horizontal, design
the purlins. Assume the dead load of the roofing to be
160 N/m2 and the wind pressure is 1200 N/m2 normal to the
roof. 20



Roll No. ...................... Total Pages : 3

BT-6/M-20 36035
IRRIGATION ENGG.–I

Paper : CE-304E

Time : Three Hours] [Maximum Marks : 100

Note : Attempt five questions in all selecting at least one question
from each unit. All questions carry equal marks. Assume
any missing data.

UNIT–I

1. (a) How flow irrigation is different from lift irrigation? Give
names of districts in Tamilnadu state where they are
practiced mostly. 10

(b) Write down sowing time and harvesting time for the
following crops :

Sugarcane, Ground nut, Potato, Peas and Maize.
10

2. (a) Find the discharge required at the head of main canal
taking time factor as 0.8.

Name of Crop Crop period Area to be Duty at the head
(days) irrigated of the main

(hect) canal (hect/cumec)
Sugarcane 280 315 630
Overlap of
Sugarcane in
hot weather 100 100 630
Jowar 120 5000 1600
Bajra 120 5600 2800
Vegetables
(Hot season) 120 450 700

20
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UNIT–II

3. (a) Explain with sketch how to classify an irrigation canal

on the basis of alignment. 10

(b) Differentiate between initial and final regimes in the

Lacey's theory of design of channels. Discuss how to

use Lacey diagrams in design of the regime channels.

10

4. (a) What are the different components of a canal distribution

system? Explain them briefly with a suitable diagram.

10

(b) Design a regime channel for a discharge of 52 cumecs

and a silt factor 1.1 using Lacey's theory. 10

UNIT–III

5. (a) List various types of lining. Discuss salient features of

Shotcrete type of lining. 10

(b) Design a concrete lined triangular channel to carry

15 cumecs of discharge at a bed slope of 1 in 9000.

The side slopes are 1.25H : 1V and value of N for

lining material = 0.015. 10

6. (a) Explain with neat sketches different types of layouts of

tile drains. 10

(b) What do you understand by waterlogging? Explain its

causes, effects and preventive measures. 10
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UNIT–IV

7. (a) Explain the different types of spurs with neat sketches
which are commonly used for controlling Indian rivers.

10

(b) Write short notes on Cut-off ratio, Aggrading and
degrading rivers, Mean and low water trainings. 10

8. (a) What are outlets? Enumerate different types of outlets.
Describe Gibb's module with a neat sketch. 10

(b) Design a pipe outlet for the following data :

Full supply discharge at the head of water course =
110 Lt/sec, FSL in distributory = 205.50 m, FSL in water
course = 204.50 m. 10



Roll No. ...................... Total Pages : 4

BT-6/M-20 36036
WATER RESOURCES AND SYSTEMS ENGINEERING

Paper–CE-306E

Time : Three Hours] [Maximum Marks : 100

Note : Attempt five questions in all, selecting at least one question
from each unit.

UNIT–I

1. (a) Discuss the statement, "Water and not land would be a
limiting factor in the future economic growth and social
sustenance of India." 8

(b) What are the functional requirements for a storage
project for flood control and power generation? Explain
how a multipurpose project can serve both and what
are the compromises to be made. 12

2. (a) How is the total quantity of water required for various
uses assessed for the planning of a project in a highly
industrial area with a vast agricultural base?

(b) Why is the analysis of sedimentation necessary in a
reservoir? Explain the 'Empirical-area reduction method'
for determining the distribution pattern of sedimentation
in a reservoir. 12

UNIT–II

3. (a) Explain any two of the following terms :

(i) Equivalence of kind.

����������	��
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(ii) Equivalence of time.

(iii) Benefit vs. Cost of a project. 8

(b) What do you mean by a discounting factor? Explain

various types of discounting factors. 12

4. (a) Explain the following with respect to cost allocation to

a water resources project :

(i) Separable and non-separable costs.

(ii) Need for cost allocation. 8

(b) Using the data given below calculate the allocations to

each of the project purposes by the 'remaining benefits

method' and 'alternate justifiable expenditure method'.

The estimated total cost of the project is Rs. 123 Lakhs.

Item Water Supply Flood control

(Rs. In lakhs) (Rs. In lakhs)

(i) Separate Costs 40 65

(ii) Estimated benefits 51 102

(iii) Alternate single- 58 86

purpose cost

UNIT–III

5. (a) What do you mean by simulation and simulation

modelling? Explain its principle, procedure and discuss

its merits and demerits. 8



(b) Solve graphically the following linear programming

problem :

Maximize 2V = 8x1 + 6x2

Subject to 2x1 + x2 � 600

x1 + x2 � 450

x1, x2 � 0 12

6. (a) Explain Linear programming and dynamic

programming in details. 8

(b) Solve the following by Simplex method :

Maximize  Z = X + 0.5 Y,

subject to:

6X + 5Y � 30

3X + Y � 12

X + 3Y � 12

X � 0, Y � 0. 12

UNIT–IV

7. (a) How can system analysis be applied to obtain solutions

to water resources engineering and hydrological

problems. 8

(b) What do you mean by regression? Explain in detail the

Regression Analysis method for forecasting the water

demand for industry. 12

�������	��
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8. Write short notes on any two of the following :

(a) Advantages and limitations of application of systems

engineering to a water resources problems.

(b) Mathematical Models in Hydrology and Water
Resources.

(c) Importance of forecasting water demand and its role in
efficient planning. (2×10=20)
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BT-6/M-20 36037
GEOTECHNOLOGY-II

Paper–CE-308E

Time : Three Hours] [Maximum Marks : 100

Note : Attempt five questions in all, selecting at least one question
from each unit.

UNIT–I

1. What is earth dam ? What are the causes of failure of earth
dam ? What in the criteria for safe design of earth dam. 20

2. What is stability number ? What is its utility in the analysis
of stability of slopes ? Discuss stability chart and its use.

20

UNIT–II

3. (a) What do you understand by braced cuts ? Discuss
lateral earth pressure on sheeting. 10

(b) Discuss design of various components of bracing. 10

4. What is Coffer dam ? Discuss each type of Coffer dam in
detail with neat sketch. 20

UNIT–III

5. What are different types of sheet pile walls ? Draw the
sketches showing the pressure distribution. Also discuss the
procecdure for checking the stability of a cantilever sheet
pile wall. 20
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6. Discuss anchored sheet pile with free earth support method
for cohesive and Cohesionless soil. 20

UNIT–IV

7. Write notes on :

(a) Grouting.

(b) Bituminous stabilization.

(c) Use of admixtures.

(d) Reinforced earth. 20

8. (a) Discuss the design criteria for foundations of
reciprocating machines. 12

(b) What is vibration isolation ? How is it done ? 8







Roll No. ...................... Total Pages : 3

BT-6/M-20 36039
WATER SUPPLY  AND  TREATMENT

Paper–CE-312E

Time : Three Hours] [Maximum Marks : 100

Note : Attempt five questions in all, selecting at least one question

from each unit. Assume approriate data wherever

necessary.

UNIT–I

1. (a) Enumerate various uses of water and explain importance

and necessity of water supply schemes for the society.

10

(b) What is per capita water demand ? Explain factors

affecting per capita water demand. 10

2. (a) The population of a town was 30,000, 1,72,000, and

2,92,000 in year 1971, 1991 and 2011, respectively.

Calculate. (a) Saturation population of town and,

(b) Expected population in year 2041 using logistic

curve method. 10

(b) What is Intake ? Describe a reservoir intake with the

help of a neat labelled diagram. 10
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UNIT–II

3. (a) Name common impurities present in a river water and

explain their adverse effects on various uses of water.

10

(b) What is colour ? Explain procedure of measuring colour

of a water sample in the laboratory. 10

4. (a) Discuss significance of DO and explain procedure of

DO determination in detail. 10

(b) Give permissible limits for following impurities in

drinking water as per IS standard and describe adverse

effects, if they are present outside the permissible limits :

(i) pH. (ii) Turbidity. (iii) Mercury. (iv) Alkalinity.

(v) Radioactivity. 10

UNIT–III

5. (a) Draw a schematic flow diagram of a water treatment

plant for treating raw water from a highly polluted river.

State objectives of various units provided in the

treatment plant. 10

(b) Define/Explain following : (i) Discrete particles.

(ii) Detention period. (iii) Surface overflow rate.

(iv) Settling velocity. (v) Displacement efficiency. 10
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6. (a) Why is coagulation of water necesary ? Calculate

volume of rapid mixing and flocculation units for a

water treatment plant treating 10 MLD water. 10

(b) Explain various mechanisms of impurities removal

during filtration of water. 10

UNIT–IV

7. (a) What is distribution system ? Explain giving

requirements of a good distribution system. 10

(b) What is a distribution reservoir ? How is its total

capacity determined ? Explain. 10

8. (a) What is difference between intermittent and continous

systems of water supply ? List various advantages and

disadvantages of continuous water supply system. 10

(b) Enumerate various layouts of distribution system and

explain any one in detail giving its merits and demerits.

10



Roll No. ...................... Total Pages : 2

BT-6/M-20 36148
DESIGN  OF  STEEL  STRUCTURE-II

Paper–CE-302 N

Time : Three Hours] [Maximum Marks : 75

Note : Attempt five questions in all, selecing at least one question

from each unit. All questions are of equal marks. Use of

IS 800 : 2007, IS 875 and steel tables are allowed.

UNIT–I

1. (a) Define shape factor. Calculate shape factor for Hollow

section.

(b) Explain Plastic hinge. Drive an expression for plastic

moment (Mp).

2. Explain mechanisms. Drive expression of mechanism of

simply supported beam length (L) carring point load (W) at

a distance of L/3 from left support.

UNIT–II

3. Design an circular water tank (elevated) of 250 KL capacity.

4. Design a self supporting steel stack of 60 m height. The

Dia. of cylinder part is 3 m thickness of lining 100 mm.

Assume uniform compression and tensile stresses as 90 and

120 N/mm2.
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UNIT–III

5. Explain different types of Tower and discuss various loads

to be considered for design of towers.

6. Briefly discuss types of cold formed sections with diagrams.

UNIT–IV

7. Explain the different components of roof truss with diagrams.

8. Design a purlin supporting G.I. sheet of an industrial building
having span 15 m and length 45 m. The D.L. = 0.25 kN/m2

L.L. = 0.75 kN/m2. Use rise 5 m and spacing suitably.



Roll No. ...................... Total Pages : 2

BT-6/M-20 36149
IRRIGATION  ENGINEERING-I

Paper–CE-304 N

Time : Three Hours] [Maximum Marks : 75

Note : Attempt five questions in all, selecting one question from

each unit. All questions carry equal marks.

UNIT–I

1. (a) Define irrigation. Discuss briefly the benefits as well as

ill effects of irrigation. 8

(b) Explain the terms :

(i) Flow irrigation.

(ii) Lift irrigation. 7

2. (a) Explain sprinkler irrigation method in detail with the

help of sketch. 9

(b) What is meant by duty ? What are the factors affecting

duty ? 6

UNIT–II

3. (a) The gross commanded area for a distributary is 6000

hectares, 80% of which is culturable irrigation. The

intensity of irrigation for Rabi season is 50% and that

for kharif season is 25%. If the average duty at the

head of distributary is 2000 heat/cumec for Rabi season

�������	
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and 900 hect/cumec for Kharif season, find out the

discharge required at the head of distributary from

average demand consideration. 5

(b) Discuss distribution system for canal irrigation. 10

4. What is meant by canal lining and what are its advantages.

Also list different types of canal lining and discuss the design

and construction features of concrete lining. 15

UNIT–III

5. (a) Discuss the loss of water in canal by seepage. Also

mention the factors which cause seepage. 8

(b) Define water logging. Discuss the measure to control

water logging. 7

6. Write short notes on :

(a) Mendring of river.

(b) Aggrading and degrading rivers.

(c) High water, low water and mean water training. 15

UNIT–IV

7. What do you mean by canal outlet ? What are the

requirements of a good outlet ? Discuss different types of

outlets. 15

8. Enumerate the different methods which are used for drilling

tubewells. Discuss any one of these method in details. 15



Roll No. ...................... Total Pages : 2

BT-6/M-20 36150
DISASTER  MANAGEMENT

Paper–CE-306 N

Time : Three Hours] [Maximum Marks : 75

Note : Attempt five questions in all, selecting at least one question
from each unit. All questions carry equal marks.

UNIT–I

1. What are the consequences mitigation measures for various
industrial hazard/disasters ? 15

2. What are the important phrases of disaster management
cycle ? 15

UNIT–II

3. Explain Risk and Recovery operation in details. 15

4. Explain vulnarability, risk, response and recovery operation.
15

UNIT–III

5. What are the rate of insurance sector ? Define DM and
NDMA guidelines. 15

6. Explain Gender sensitive disaster management approach and
how government official inculate new skills ? 15
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UNIT–IV

7. What are the methods of effective dissemination of
information ? 15

8. Explain ecological and sustainable development models for
disaster management. 15



Roll No. ...................... Total Pages : 3

BT-6/M-20 36151
GEOTECHNOLOGY-II

Paper–CE-308 N

Time : Three Hours] [Maximum Marks : 75

Note : Attempt five questions in all, selecting at least one question
from each unit. All questions carry equal marks.

UNIT–I

1. Discuss the various measures to control seepage through the
embarkment, as well as foundation of an earthen dam. 15

2. (a) What are the assumptions that are generally made in
the analysis of stability of slopes ? Discuss briefly their
validity. 5

(b) What are different factors of safety used in stability of
slopes? 5

(c) What are different types of slope failure? 5

UNIT–II

3. How can the depth of unsupported in clay determined ?
Discuss sheeting and bracing system adopted for supporting
deep excavation with sketches. 15

4. What is coffer dam ? Name the different types of coffer
dam and discuss their relative advantages and disadvantages.

15
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UNIT–III

5. What are the purpose of sheet pile ? Derive an expression

for determination of depth of embedment of cantilever sheet

pile in cohesionless soil. 15

6. Determine the depth of penetration of cantilever sheet pile

shown in figure. The water level on the both side is same.

15

d

a

O1

P1

P2
P3

2.5 m

2.5 m

r = 16 kN/m3

� = 30°

r� = 9 kN/m3

� = 30°��



UNIT–IV

7. Write short notes on :

(a) Mechanical stabilisation.

(b) Cement stabilisation.

(c) Lime stabilisation. 15

8. (a) Determine the natural frequency of spring mass system
(without damping) subjected to free vibrations. 7

(b) Discuss a method of determining the natural frequency
of a block foundation subjected to vertical oscillations.

8
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BT-6/M-20 36152
TRANSPORTATION ENGINEERING-I

Paper–CE-310 N

Time : Three Hours] [Maximum Marks : 75

Note : Attempt five questions in all, selecting one question from
each Unit. All questions carry equal marks.

UNIT–I

1. (a) Briefly explain the engineering survey needed for
locating new highways. 8

(b) Discuss the importance of road transportation in the
country. 7

2. (a) Discuss the factors controlling the highway pavement's
alignment. 8

(b) Determine the length of different categories of roads in
a state in India by the year 2001, using third road
development formula and the following data :

Total area of state is 80,000 sq. km, total number of
town as per 1981 census is 86. Overall road density
= 82 km per 100 sq. km  area.

UNIT–II

3. (a) The design speed of a road is 65 kmph, the friction
coefficient is 0.36 and reaction time of driver is 2.5
sec. Calculate the value of
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(i) Head light sight distance.

(ii) Intermediate sight distance required for the road.
8

(b) Write short notes on :

(i) Overtaking sight distance.

(ii) Camber. 7

4. (a) Name different types of curves used in highway
designing. Explain any one in detail with suitability. 8

(b) Explain following terms in detail :

(i) Super elevation.

(ii) Pavement unevenness. 7

UNIT–III

5. (a) What are different vehicular characteristics which affect
the road design ? Briefly explain. 8

(b) Explain the term traffic volume. What are the objects
of carrying out traffic volume studies ? 7

6. (a) Classify the different types of traffic signs and mention
the general objectives of each types of sign. 8

(b) Explain grade separated intersections with advantages
and limitations. 7

UNIT–IV

7. List desirable properties of aggregates to be used in road
construction. Also explain various tests conducted to
determine the strength of aggregate for road construction.

15
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8. (a) Bring out points of difference between :

(i) Bitumen and Tar.

(ii) Cutback and emulsion. 8

(b) What are the various tests carried out on bitumen ?
Briefly mention the principle and uses of each test. 7









Roll No. .......................... Total Pages : 03

BT-7/M-20 37044
DESIGN OF CONCRETE STRUCTURES-II

CE-401E

Time : Four Hours] [Maximum Marks : 100

Note : Attempt Five questions in all, selecting at least one

question from each Unit. All questions carry equal

marks. Any missing data may be assumed suitably. Use

IS : 456 and IS : 1343 : 1980 is allowed. Use M 20

concrete and FE 415 steel if not specified in question.

Unit I

1. A continuous beam has three span each of 6 m. The

characteristic dead and live loads are 15 kN/m and 20

kN/m respectively. Design the critical section of the beam

and sketch the reinforcement details. Use M 20 grade

concrete and Fe 415 HYSD bar. 20

2. (a) A simply supported prestressed concrete beam of

rectangular cross section 400 mm × 600 mm, is

loaded with a total uniformly distributed load of

200 kN over a span of 6 m. Sketch the distribution

of stresses at mid span and end section if the pre-

stressing force is 200 kN and tendous is

concentric. 12

(3)L-37044 1



(b) Define losses of prestress and explain loss due to

creep of concrete. 8

Unit II

3. Design an interior panel of a flat slab with panel size

5 m × 6 m supported by column of size 500 mm × 500 mm.

Provide suitable drop. Take live load as 5 kN/m2. Use M 20

concrete and Fe 415 steel. 20

4. (a) Design a combined rectangular footing for two

reinforce concrete column 400 mm × 400 mm in a

section carry a load of 400 and 600 kN respectively.

The centre to centre spacing of the column is

4 metres. The safe bearing capacity of soil may

taken as 200 N/m2. Use M 20 concrete and Fe 415

steel. 15

(b) Difference between pre-tensioning and post-

tensioning. 5

Unit III

5. Design a bunker to store 600 kN of coal for the following

data :

Unit weight of coal = 8340 N/m3,

Angle of Repose = 30º, the stored coal is to be surcharged

at its angle of repose. Take permissible stress in steel as

140 N/mm2. 20

(3)L-37044 2



6. Explain the various steps of design of rectangular tank in

detail. 20

Unit IV

7. Analyse the portal frame by portal method and state its

assumptions. 20

A
6 m 8 m

I
H

40 kN

60 kN

80 kN B

C

D E

F

G

L

K

J

3 m

4 m

5 m

8. A rectangular slab 6 m × 8 m in size simply supported

at the edges. The slab is expected to carry a service live

load of 6 kN/m2 and floor furnishing load of 3 kN/m2.

Use M 20 concrete and Fe 415 steel. Design the slab if :

(a) it is isotropically reinforced, with  = 1.0.

(b) it is orthotropically reinforced with  = 0.75. 20

(3)L-37044 3 ___
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BT-7/M-20 37045
IRRIGATION ENGG.-II

CE-403-E

Time : Three Hours] [Maximum Marks : 100

Note : Attempt Five questions in all, selecting at least one

question from each Unit. All questions carry equal

marks. Assume any missing data.

Unit I

1. Define falls. Why are falls provided ? Write about types

of falls. Discuss design of a straight glacis fall with a

sketch. 20

2. (a) Draw a neat sketch of a cross regulator and show

its components. 10

(b) What do you mean by Escapes ? Discuss its types

with neat diagrams. 10

Unit II

3. (a) What are different types of cross drainage works ?

Explain how would you avoid one type of cross

drainage work and prefer another type on the basis

of alignment of a canal ? 10



(b) Explain functioning of an aqueduct and siphon

aqueduct by neat sketches. 10

4. (a) What are different types of weirs ? Explain them

with neat sketches. 10

(b) Enumerate three types of corrections applied for

thickness of floor, mutual interference of piles and

slope of floor used in Khosla's theory. 10

Unit III

5. (a) Discuss in detail various forces causing insability

in a dam. 10

(b) Explain how to calculate self weight, water pressure

and uplift pressure for an elementary section of a

gravity dam. 10

6. (a) Distinguish between constant angle and constant

radius arch dams with neat diagrams. 10

(b) Explain the procedure of drawing a phreatic line

for a given earthen dam section. 10

Unit IV

7. (a) What is meant by a spillway ? Enumerate working

of any two kind of spillways provided in a dam

with neat diagrams. 10
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(b) What is a spillway gate and what are the merits and

demerits of installing a gate ? 10

8. (a) Describe with neat sketches various bucket type

energy dissipators used in the spillways. 10

(b) Why are stilling basins provided in a spillway ?

Draw a neat sketch of any one of them. 10
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Roll No. .......................... Total Pages : 02

BT-7/M-20 37046
TRANSPORTATION ENGG.-II

CE-405-E

Time : Three Hours] [Maximum Marks : 100

Note : Attempt Five questions in all, selecting at least one

question from each Unit. All questions carry equal

marks.

Unit I

1. Explain ‘Flexible and Rigid’ pavements and bring out the

difference. 20

2. Calculate the stresses at interior, edge and corner regions

of a cement concrete pavement using Westergaard’s

equations. Use the following data :

Wheel load = 5100 kg., Modulus of elasticity of CC =

3×105 kg/cm2, Pavement thickness = 18 cm. Poisson's

ratios of concrete = 0.15, Modulus of subgrade reaction

= 6 kg/cm3, Radius of contact area = 15 cm. 20



Unit II

3. What is WBM roads ? Discuss briefly its construction.

20

4. Write short notes on the following :

(a) Prime Coat

(b) Tack Coat. 20

Unit III

5. Explain the Benkelman beam test in detail. 20

6. Explain the surface and sub-surface drainage system. 20

Unit IV

7. Explain the net present value techniques for evaluation of

highway projects. 20

8. Explain the heading and benching method in tunneling.

20
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Roll No. .......................... Total Pages : 03

BT-7/M-20 37047
SEWERAGE AND SEWAGE TREATMENT

CE-407-E

Time : Three Hours] [Maximum Marks : 100

Note : Attempt Five questions in all, selecting at least one

question from each Unit. All questions carry equal

marks.

Unit I

1. (a) Explain type of sewage and sewerage systems and

explain the most preferred sewerage system among

the all systems.

(b) How is sewage flow is estimated for designing a

sewerage system ? Explain.

2. (a) A 120 mm diameter circular sanitary sewer is laid

at a slope of 1 in 450. Calculate the following :

(i) Velocity of flow and discharge when flowing

full

(ii) Velocity of flow and discharge when flowing

0.5 full.



(b) Explain the following :

(i) Self cleaning velocity of sewer

(ii) Difference between egg shaped and circular

sewer.

Unit II

3. (a) What are the differences between the suspended

and dissolved solids ? How are suspended solids

determined ? Explain.

(b) What is BOD ? Derive an expression to calculate

BOD remaining after t day at 20ºC for sewage.

4. Give permissible limit of the following parameter :

(i) Oil and grease (ii) Arsenic

(iii) BOD and COD (iv) D.O.

(v) Sulphate.

Unit III

5. What are collective of sewage treatment ? Draw a

schematic flow diagram of a conventional sewage

treatment plant.

6. What is trickling filter ? How is sewage treated in a

trickling filter ? Explain.
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Unit IV

7. Discuss the process of natural self purification of a river/

stream.

8. What is sewage sickness ? Suggest various measures to

prevent sewage sickness.
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Roll No. .......................... Total Pages : 03

BT-7/M-20 37048
HYDRO ELECTRIC POWER

DEVELOPMENT

CE-413E/CE-413N

Time : Three Hours] [Maximum Marks : 75

Note : Attempt Five questions in all, selecting at least one

question from each Unit. All questions carry equal

marks. Assuming any missing data.

Unit I

1. (a) Discuss pros and cons of hydel power  as compared

to power obtained from other sources. 7½

(b) Explain the difference between base load and peak

load plants. For what type of conditions hydro

electric power is very much suitable ? 7½

2. (a) What is hydro power development ? Give brief

account of perspective power development vice versa

power demand in the country. 7½

(b) Define storage power development. Does it differ

from run of river power development ? 7½
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Unit II

3. (a) Discuss briefly different types of hydraulic valves

used in penstocks with sketches. 7½

(b) Why are conduit values provided in a water

convergence system ? Discuss functioning of a

needle and you tube valves. 7½

4. What do you mean by water hammer pressure ? Find

expression far it. Also discuss critically the different types

of surge tanks. Mention design steps of simple surge tank

as well. 15

Unit III

5. (a) Explain types of draft tube. Derive a relation for

efficiency of a draft to be used in turbine. 7½

(b) What are the characteristics causes of francis

turbine ? Explain them with diagram. 7½

6. (a) Determine number of turbine and diameter of runner

for a power plant having 20 cumecs in flow, 10 m

head, turbine efficiency 90% and speed, 55 rpm.

Assume specific speed as 255 rpm and speed ratio

as 0.9. 7½

(b) Discuss method of design of spiral casing with

sketch. 7½
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Unit IV

7. (a) Define a power house. Elaborate the three parts of

hydel power plant with neat sketch. 7½

(b) Define an underground power house. Why and where

construction of such plant is necessitated ? 7½

8. (a) What do you understand by various types of cavitier

essentially needed in underground power plant ?

Explain them properly. 7½

(b) What are the components of a double basin systems

of a tidal power plants ? Explain its working with

neat sketches. 7½
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Roll No. .......................... Total Pages : 02

BT-7/M-20 37052
CONCRETE TECHNOLOGY

CE-423E/CE-423N

Time : Three Hours] [Maximum Marks : 75

Note : Attempt Five questions in all, selecting at least one

question from each Unit. All questions carry equal

marks.

Unit I

1. Classify the various types of cements and their main

constituents. Also discuss their advantages. 15

2. (a) What are the measures can be taken to control the

Quality of Concrete ? 8

(b) Explain the classification and properties of Concrete.

7

Unit II

3. Discuss the following :

(a) Creep and shrinkage of Concrete

(b) Durability of Concrete

(3)L-37052 1



(c) Permeability of Concrete

(d) Thermal properties of Concrete

(e) Sulphate attack. 15

4. (a) What do you mean by compaction of concrete ?

Explain the methods of compaction. 8

(b) What do you understand by segregation and bleeding

of concrete ? 7

Unit III

5. What is non-destructive test ? Explain the various non-

destructive methods of testing concrete. 15

6. Define concrete deterioration and discuss the various

causes of concrete deterioration and its preventive methods

also. 15

Unit IV

7. Explain the following :

(a) Distress in fire damaged structures

(b) Repair of underwater structures. 15

8. Discuss the properties and applications of light weight

concrete and waste material based concrete. 15
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Roll No. .......................... Total Pages : 03

BT-7/M-20 37233
DESIGN OF CONCRETE STRUCTURE-II

CE-401-N

Time : Four Hours] [Maximum Marks : 75

Note : Attempt Five questions in all, selecting at least one

question from each Unit. If necessary, assume suitable

data and specify the same. Relevant IS codes are

allowed.

Unit I

1. (a) What are the various losses in prestressing ? 10

(b) Merits and demerits of prestressing concrete. 5

2. Draw the bending moment diagram of three span

continuous beam carrying a characteristic live and dead

load of 30 kN/m and 8 kN/m. The span of beam should

be considered as 5 m. The BMD should be drawn for

maximum bending moment at the first intermediate

support. 15



Unit II

3. Design an Interior Panel of a flat slab with panel size

4 m × 4 m supported by column of size 500 × 500 mm.

Provide suitable drop. Take live load as 6 kN/m2. Use

M20 concrete and Fe 415 steel. 15

4. Design a trapezoidal combined footing for two columns

which are 8 m apart between centres carry a load of 900

and 1000 kN respectively. The size of column are 600 ×

600 mm and 800 × 800 mm. Projection beyond the

centre of column parallel to the length of foundation are

0.8 and 1.4 m safe bearing capacity of soil 150 kN/m2.

15

Unit III

5. Design a circular tank with fixed base for capacity of

40,000 litres. The depth of water is to be 4.5 m including

a free board of 0.5 m. Use M20 concrete and mild steel

reinforcement. Assume µ = 0. The tank is free at the top

and rest on the ground. Take unit wt. of water as

9.8 kN/m3. 15

6. Design a bunker to store 600 kN of coal for the following

data, unit wt. of coal 8340 N/m3. Angle of repose = 30º.

The stored coal is to be surcharged at its angle of repose.

Take permissible stress in steel as 140 N/mm2. 15
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Unit IV

7. (a) A R.C.C. frame consists of beam having span of

5 m c/c. A floor typical inner beam carries a negative

bending moment of 500 kN/m and a shear force of

300 kN at the face of beam column joint due to

gravity and earthquake loads. Design the beam

section for ductility. 10

(b) State the assumption used in lateral load analysis

method. (Portal and Cantilever method). 5

8. (a) Describe the characteristic features of yield line

theory. 5

(b) A square slab of side length 5 m is simply supported

at the ends and carries a service live load of

5 kN/m2. Design the slab. Use M20 concrete and

Fe415 steel bars. 10
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Roll No. .......................... Total Pages : 03

BT-7/M-20 37234
IRRIGATION ENGINEERING-II

CE-403-N

Time : Three Hours] [Maximum Marks : 75

Note : Attempt Five questions in all, selecting at least one

question from each Unit. Assume any missing data.

Unit I

1. (a) What are roughning devices ? Discuss their different

types along with their use in falls construction. 8

(b) What is difference between distributory head

regulator and cross regulator ? 7

2. Given data : 15

Discharge - 12 cumes

Bed level u/s - 105 m

Side slope of channel - 1:1 m

Bed level d/s - 102.8 m

Full supply level u/s - 105.2 m

Bed width u/s and d/s - 1.0 m

Soil type - Good loam

Assume Bligh's constant - 6

Design a 1.5 metre Sarda type fall for above given data.



Unit II

3. (a) Explain an aquaduct and siphon aquaduct with

suitable diagram. 10

(b) Draw and explain typical layout of a level crossing.

5

4. (a) Draw the layout of diversion head works and show

its components. 8

(b) What is silt excloder ? Give its advantages and

disadvantages. 7

Unit III

5. (a) State the factors which affect the selection of site

for dam. 10

(b) Discuss the various modes of failure of a gravity

dam. 5

6. (a) Describe the seepage analysis for earthen dams, for

isotropic soils and non-isotropic soils. 10

(b) What is pheratic line ? Discuss its significance. 5
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Unit IV

7. (a) What is spillway ? Discuss its types. 8

(b) Discuss use and principle of working of silt excluder.

7

8. Explain the following :

(a) Standard Stilling basin 5

(b) USBR Basin. 10
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Roll No. .......................... Total Pages : 02

BT-7/M-20 37235
TRANSPORTATION ENGINEERING-II

CE-405N

Time : Three Hours] [Maximum Marks : 75

Note : Attempt Five questions in all, selecting at least one

question from each Unit.

Unit I

1. Define different components of a pavement structure and

explain them. 15

2. How will you design the flexible pavement by Group-

Index method ? 15

Unit II

3. What do you understand by WBM ? Discuss the various

construction steps. 15

4. What is bituminous concrete ? How is it constructed ? 15
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Unit III

5. Explain briefly about alligators cracks, settlement and

rutting. 15

6. Write a short note on pavement evaluation. 15

Unit IV

7. Write a short note on Highway Financing. 15

8. Write a short note on full face method. 15
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Roll No. .......................... Total Pages : 03

BT-7/M-20 37236
SEWERAGE AND SEWAGE TREATMENT

CE-407N

Time : Three Hours] [Maximum Marks : 75

Note : Attempt Five questions in all, selecting at least one

question from each Unit.

Unit I

1. (a) What is the importance of sanitation for a locality ?

Discuss about Hygiene. 8

(b) Explain the different systems of sewage with their

advantages and disadvantages. 7

2. (a) Explain the different shapes of sewers which shape

signifies more for a average populated north Indian

city. 7

(b) Calculate the velocity of flow and discharge in a

sewer of circular section having diameter of 1 meter,

laid at a gradient of 1 in 500. Use Manning's

formulae taking N = 0.012. Assume the sewer is

running half full. 8



Unit II

3. (a) Differentiate between biochemical oxygen demand

and chemical oxygen demand. 7

(b) Write short notes on the following : 8

(i) D.O.

(ii) TDS.

4. Give the permissible limits for the following parameters

before disposal of effluent into surface water source :

(i) pH valve

(ii) Oil and grease

(iii) Total suspended solids

(iv) Lead

(v) Zinc. 15

Unit III

5. (a) Discuss about the various types of treatment

processes in detail with one example of each process.

10

(b) What do you understand by Imhoff tank ? Explain

its working. 5

6. (a) Discuss the working of trickling filters with the

help of neat diagram. 8
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(b) What are stabilization ponds ? Discuss in detail

with the help of diagram. 7

Unit IV

7. (a) Draw and explain the oxygen deficit curve for a

river receiving discharge of sewage. 8

(b) Explain the process of disposal by dilution. 7

8. Explain in detail the following terms :

(i) Sewage Forming

(ii) Reduction

(iii) Oxidation. 15
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Roll No. .......................... Total Pages : 03

BT-7/M-20 37239
ESTIMATION AND ACCOUNTS

CE-439N

Time : Three Hours] [Maximum Marks : 75

Note : Attempt Five questions in all, selecting one question

from each Unit. Assume any missing data appropriately.

Unit I

1. What are the principles of estimate ? List different items

of work. Also discuss one method of estimate in detail

with example. 15

2. Estimate the quantities of the following items for the

single room with verandah as per the plan and elevation

given below. Door size 1.2 m × 2 m. 15

(a) Earthwork

(b) Lime concrete in foundation

(c) Brickwork in superstructure.
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6 m

4 m Room

20 cm

2 m Verandah

30 cm

20 cm 80 cm

G.L.

20 cm

20 cm

20 cm

2.5 m

30 cm

Unit II

3. Discuss in detail the specifications for different classes of

buildings. 15

4. Discuss the detailed specifications for the following : 5×3

(a) Plastering work

(b) DPC

(c) Brick work.

Unit III

5. What is rate analysis ? Discuss its importance. Discuss

different factors affecting the rate analysis. 15

6. Write rate analysis for 10 cu. m RC work M 20 building.

15
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Unit IV

7. (a) What is the need for muster roll ? Explain the rules

to maintain muster roll. What do you understand by

tender and its acceptance ? 7½

(b) What is the procedure to maintain the measurement

book ? 7½

8. Write short notes on the following : 15

(a) Contract

(b) Earnest Money

(c) Administrative Sanction

(d) Security Money

(e) Tender.
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Roll No. ......................... Total Pages : 3

BT-8/M-20 38042

BRIDGE ENGINEERING

Paper–CE-402-E

Time Allowed : 3 Hours] [Maximum Marks : 100

Note : Attempt five questions in all, selecting at least

one question from each Unit. All questions carry

equal marks. Assume any data suitabily if missing

and state clearly. Use of IS456 : 2000 and IRC

codes are allowed.

UNIT–I

1. (a) Explain the IRC class AA track and vehicle

loading along with dimensions and appropriate

sketches. 10

(b) Define Bridge. Discuss the characteristics of ideal

side for a bridge. Also write the various

components of bridge. 10

2. (a) Explain in detail various loads to be considered

for the design of bridge. 10

(b) What is ‘Economical span’? Derive an expression

for most economical span along its assumptions.

10

38042/K/999 P. T. O.



UNIT–II

3. Design a reinforced concrete slab culvert for a

National Highway to suit the following data :

Carriage way = 7.5m wide

Clear span = 6m

Wearing coat = 80mm

Width of bearing = 0.4m.

Use M
25

 and Fe 415. Design the RC deck slab for

IRC class AA loading and sketch the reinforcement

details in Longitudinal and Gross-section. 20

4. Discuss the various types of RCC bridges commonly

used. Also discribe step by step design procedure of

T-beam bridge. 20

UNIT–III

5. (a) What are the various types of steel bridges?

Give the brief description of each. 10

(b) Discuss the design procedure of plate girder

bridges. 10

6. Design a steel trussed bridge to suit the following

data : 20

Effective span = 20 m

Roadways : 7.5m (two lane)

38042/K/999 2



Kerbs : 600 mm

Loading : IRC Class AA tracked vehicle.

Materials : M
25

 and Fe 415 for deck slab.

UNIT–IV

7. (a) Define piers and abutments. List the various

forces and stresses considerd for the design of

piers and abutments. 10

(b) What are the various types of foundations

provided for the bridges? Explain any one type

in detail. 10

8. (a) Discuss the functions of staining and curb in a

well foundation. 5

(b) Discuss the functions of bearings. 5

(c) What are the various joints provided in the

bridge? 5

(d) Approaches and wing wall. 5

38042/K/999 3
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Roll No. .......................... Total Pages : 04

BT-4/M-20 34067
MATHEMATICS-III

MATH-201-E

Time : Three Hours] [Maximum Marks : 100

Note : Attempt Five questions in all, selecting at least one

question from each Unit. All questions carry equal

marks.

Unit I

1. (a) If ( ) cosf x x , expand ( )f x  as a Fourier series

in the interval  ,  . 10

(b) Obtain the Fourier expansion of x sinx as a cosine

series in (0, ). Hence show that : 10

1 1 1 2
........

1.3 3.5 5.7 4


     .

2. (a) Find the Fourier cosine transform of 
2xe . 10

(b) Use Parseval's identities, prove that : 10

 

2

20 2 4
1

t
dt

t

 



 .



Unit II

3. (a) Find the regular function whose imaginary parts is

 sin cosxe x y y y  . 10

(b) If ( )f z  is regular function of z, prove that : 10

   
2 2

2 2

2 2
4f z f z

x y

  
     

4. (a) If    cos cos sini r i     , prove that : 10

 
 

2 sin

sin
e   


 

(b) If log tan
4 2

u
  

  
 

, prove that : 10

(i) tanh tan
2 2

u 


(ii) log tan
4 2

iu
i

 
    

 

Unit III

5. (a) If 
1 1

P(A) , P(B)
4 3

   and  
1

P A B
2

  , evaluate :

(i) P(A/B)

(ii) P(B/A)

(iii) P(A B ) 10
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(b) The contents of three urns are : 1 white, 2 red, 3

green balls; 2 white, 1 red, 1 green balls and 4

white, 5 red, 3 green balls. Two balls are drawn

from an urn chosen at random. These are found to

be one white and one green. Find the probability

that the balls so drawn came from the third urn.

10

6. (a) If the probability that a new born child is a male is

0.6, find the probability that in a family of 5 children

there are exactly 3 boys. 10

(b) Explain the main properties of Normal distribution.

10

Unit IV

7. (a) Use graphical method, solve the following Linear

Programming problem : 10

Maximize Z = 2x1 + 3x2

Subject to :

x1 – 3x2  2

x1 + x2  4

(2)L-34067 3
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x1, x2  0

(b) Find all the basic solutions of the following system

of equations identifying in each case the basic and

non-basic variables : 10

2x1 + x2 + 4x3  11

3x1 + x2 + 5x3  14

8. Using dual Simplex method, solve the following

problem : 20

Maximize Z = 2x1 + 2x2 + 4x3

Subject to :

2x1 + 3x2 + 5x3  2

3x1 + x2 + 7x3  3

x1 + 4x2 + 6x3  5

x1, x2, x3  0



Roll No. .......................... Total Pages : 02

BT-4/M-20 34070
BASICS OF ECONOMICS AND

MANAGEMENT

HUM-201E

Time : Three Hours] [Maximum Marks : 100

Note : Attempt any Five questions.

1. Discuss the Law of Variable Proportions.

2. Discuss the various concepts of cost curves. How do they

differ in short-run and long-run ?

3. “Management is a science like Physics or Chemistry.” Do

you agree with this statement ? Give reasons in support

of your answer.

4. Define Management. Discuss the principles of management

in brief.

5. Explain and differentiate the term strategy and policy.

(3)L-34070 1



6. Define Centralisation and discuss its merits and demerits.

7. Define Recruitment. What are the types of internal sources

of recruitment ? Evaluate them.

8. Explain PERT with example. Also explain its advantages

and limitations.
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Roll No. .......................... Total Pages : 03

BT-4/M-20 34091
MATHEMATICS-III

AS-201N

Time : Three Hours] [Maximum Marks : 75

Note : Attempt Five questions in all, selecting at least one

question from each Unit. All questions carry equal

marks.

Unit I

1. (a) Obtain a Fourier series to represent e–ax from

x = –  to x = . 7½

(b) Obtain the half-range sine series for ex in

0 < x < 1. 7½

2. (a) Find the Fourier cosine transform of 
2xe . 7½

(b) State and prove convolution theorem for Fourier

Transforms. 7½

Unit II

3. (a) If log tan ;
4 2

u
  

  
 

 then prove that :
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(i) tanh tan
2 2

u 


(ii) cosh secu   . 7½

(b) Separate  1sin cos sini    into real and imaginary

parts, where  is a positive acute angle. 7½

4. (a) Show that the function ( )f z xy , is not analytic

at the origin, even though Cauchy-Riemann

equations are satisfied thereat. 7½

(b) If f(z) is a regular function of z, prove that : 7½

2 2
2 2

2 2
( ) 4 ( )f z f z

x y

  
     

Unit III

5. (a) The contents of three urns are 1 white, 2 red,

3 green balls; 2 white, 1 red, 1 green balls and

4 white, 5 red, 3 green balls. Two balls are drawn

from an urn chosen at random. These are found to

be one white and one green. Find the probability

that the balls so drawn came from the third urn. 7½

(b) Fit a binomial distribution to the following frequency

distribution : 7½

x : 0 1 2 3 4 5 6

f : 13 25 52 58 32 16 4
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6. (a) In a normal distribution, 31% of the items are

under 45 and 8% are over 64. Find the mean and

S.D. of the distribution. 7½

(b) A random variable x has the following probability

function :

x : –2 –1 0 1 2 3

f (x) : 0.1 k 0.2 2k 0.3 k

Find k, mean, variance and S.D. 7½

Unit IV

8. Using simplex method, solve the following linear

programming problem :

Minimize Z = x1 – 3x2 + 2x3

Subject to constraints

3x1 – x2 + 2x3 < 7

– 2x1 + 4x2 < 12

– 4x1 + 3x2 + 8x3 < 10

x1, x2, x3 > 0. 15

9. Using dual simplex method, solve the following LPP :

Maximize Z = – 3x1 – x2

Subject to

x1 + x2 > 1

2x1 + 3x2 > 2

x1, x2 > 0. 15
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Roll No. .......................... Total Pages : 03

BT-4/M-20 34103
FUNDAMENTALS OF MANAGEMENT

HS-201N

Time : Three Hours] [Maximum Marks : 75

Note : Attempt Five questions in all, selecting at least one

question from each Unit. All questions carry equal

marks.

Unit I

1. Explain the Human Relations Movement. Highlight the

major contributors, priciples and functions of Human

Relations School of management. Also highlight its

relevance in the present time.

2. Attempt the following :

(a) Elaborate the contingency approach to management.

Brief its key managerial implications.

(b) Why is management described as an art and a

science ? Justify.

(3)L-34103 1



Unit II

3. Define Delegation of Authority. Is it different from

Decentralisation ? Identify the factors or circumstances,

which favour Delegation of Authority approach.

4. Define Organisational Structure. Is it different from

Organisational Design ? Throw light on major types of

Organisational Structure, which are widely recognised in

the corporate sector.

Unit III

5. What is Training Needs Identification ? Why is this

considered as an important step of training process ?

Discuss the methods though which training needs

assessment can be performed.

6. Describe the following theories along with their practical

implications :

(a) Two factor theory/Motivation-Hygiene theory

(b) Management Grid Theory.

(3)L-34103 2



Unit IV

7. Why the concept of Corporate Social Responsibility has

been gaining importance day by day ? Mention arguments

in favour of CSR as well as against it.

8. Elaborate the concept of MIS. Discuss its key functions.

What are the advantages of MIS to a firm using it ?

Highlight some of new trends/developments in MIS.

(3)L-34103 3 ___
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Roll No. .......................... Total Pages : 04

BT-4/M-20 34114
MATHEMATICS-III

AS-201N (Opt. I)

Time : Three Hours] [Maximum Marks : 75

Note : Attempt Five questions in all, selecting at least one

question from each Unit. All questions carry equal

marks.

Unit I

1. (a) Find the Fourier series of the function given by : 7½

0 0
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(b) Develope sin
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 in half-range cosine series in

the range 0 < x < l. 7½

2. (a) Find the Fourier sine transform of 
axe

x



. 7½

(b) Using Parseval's identity, prove that : 7½
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Unit II

3. Use the simple method to solve the following LP problem :

Maximize z = 3x1 + 5x2 + 4x3

subject to :

2x1 + 3x2  8

2x2 + 5x3  10

3x1 + 2x2 + 4x3  15

x1, x2, x3  0. 15

4. (a) Using Graphical method : 7½

Maximize z = –3x1 – x2

subject to :

x1 + x2  1

2x1 + 3x2  2

x1, x2  0

(b) Explain the following terms : 2½×3

(i) Feasible Solution

(ii) Convex Region

(iii) Unbounded Solutions.
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Unit III

5. (a) If log tan
4 2

u
  

  
 

, then prove that : 7½

(i) tanh tan
2 2

u 


(ii) cosh secu  

(b) Prove that 2 2 2 2 3u x y xy x y      is harmonic.

Find a function v such that ( )f z u iv   is analytic.

Also express ( )f z  in terms of z. 7½

6. (a) Evaluate : 7½

  

2 2

C

sin cos

1 2

z z

z z

  

  dz,

where C is the circle 3z  .

(b) Evaluate :

 2

C
3y x x i dz 

where C is the straight line from z = 0 to

z = 1 + i. 7½

Unit IV

7. (a) Three urns contain 6 red, 4 black; 4 red, 6 black

and 5 red, 5 black balls respectively. One of the
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urns is selected at random and a ball is drawn from

it. If the ball drawns is red, find the probability that

it is drawn from the first urn. 7½

(b) In a normal distribution, 35% of the items are

under 40 and 10% are over 60. Find the mean and

standard deviation of the distribution. 7½

8. (a) A random variable X has the following probability

distribution :

x : –3 –2 –1 0 1

P(x) : 0.2 k 0.3 3k 0.1

Find the value of k and calculate mean and variance.

7½

(b) In 800 families with 5 children each, how many

families would be expected to have (i) 2 boys and

3 girls (ii) at the most two girls ? (Assume

probabilities for boys and girls to be equal). 7½
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Note : Attempt Five questions in all, selecting at least one

question from each Unit.

Unit I

1. (a) Find the Fourier series for the function for :
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and deduce that 
2

2 2 2

1 1 1
......

81 3 5


     . 7½

(b) Express ( )f x x  as a half-range cosine series in

0 < x < 2. 7½

2. (a) Find the Fourier cosine transform of 2

1
( )

1
f x

x



.

Hence derive Fourier sine transform of

2
( )

1

x
x
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. 7½



(b) Using Parseval's identity, show that : 7½
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Unit II

3. (a) Solve : 7½

 3 cot 3p q z y x    ,

where ,
z z

p q
x y

 
 
 

.

(b) Solve : 7½
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4. Solve the following linear programming problem by

simplex method : 15

Maximize Z = 5x1 + 3x2

Subject to :

x1 + x2  2

5x1 + 2x2  10

3x1 + 8x2  12

x1, x2  0
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Unit III

5. (a) If    cos cos sini r i     , prove that : 7½

 
 

2 sin

sin
e   


 

(b) Find the analytic function, whose real part is : 7½

sin 2

cosh 2 cos 2

x

y x

6. (a) Find the Laurent's expansion of 
 

2

3
1

ze

z 
 about the

singularity z = 1. 7½

(b) Evaluate, using Cauchy's integral formula

 

2

4
C

ze
dz

z i
 , where C is the circle 3z  . 7½

Unit IV

7. (a) A can hit a target 3 times in 5 shots, B can hit 2

times in 5 shots and C can 3 times in 4 shots. They

fire a volley. What is the probability that (i) Two

shots hit (ii) At least two shots hit. 7½
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(b) A random variable X has the following probability

function :

2 2 2

0 1 2 3 4 5 6 7

P( ) 0 2 2 3 2 7

x

x k k k k k k k k

Find :

(i) k

(ii) Evaluate P(X < 6), P(X  6)

(iii) P(0 < X < 5). 7½

8. (a) The probability that a pen manufactured by a

company will be defective is 
1

10
. If 12 such pens

manufactured, find the probability that :

(i) Exactly two will be defective

(ii) at least two will be defective.

(iii) None will be defective. 10

(b) If A and B be two events with 
1

P(A)
2

 , 
1

P(B)
3



and 
1

P(A B)
4

  . Find (i) P(A'|B') (ii) P(A  B).

5
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