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Preface

UPPSC Assistant Engineer Examination has been always preferred by
Engineers due to job stability and opportunity to work in home sate.
UPPSC Combined State Engineering Services examination is conducted

time to time but not every year. MADE EASY team has made deep study

of previous exam papers and observed that a good percentage of
questions are of repetitive in nature, therefore previous year’s papers B. Singh (Ex. IES)

are advisable to solve before a candidate takes the exam. This book

is also useful for MP State Engineering Services, UPSC Engineering Services and other Competitive exams for

Engineering graduates.

The current edition of this book contains complete solutions to all questions with accuracy. | have true desire
to serve student community by providing good source of study and quality guidance. | hope this book will be
proved an important tool to succeed in UPPSC and other competitive exams. Any suggestions from the readers

for improvement of this book are most welcome.

With Best Wishes
B. Singh
CMD, MADE EASY
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Maximum Time : 2%2Hours « Maximum Marks : 375
Each question carries 3 marks. There is a penalty of -1 mark for every wrong attempted answer

General Hindi 25 Questions
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Uttar Pradesh Public Service Commission
Combined State Engineering Services Examination

Assistant Engineer

Civil Engineering

Paper-I (Part A)

Engineering Mechanics, Strength of Materials and Structural Analysis:

Units and Dimensions, Sl units, vectors, concept of force, Concept of particle and
rigid body Concurrent, Non- Concurrent and parallel forces in a plane, moment
of force and varignon's theorem free body diagram, conditions of equilibrium
Principle of virtual work, equivalent force system. First and second Moment
of area, Mass moment of inertia, Static Friction, inclined plane and bearings,
kinematics and kinetics, kinematics in Cartesion and Polar Coordinates, motion
under uniform and non-uniform acceleration, motion under gravity, Kinetics of
particle: Momentum and Energy principles, D* Alembert's principle, Collision of
elastic bodies, rotation of rigid, bodies, simple harmonic motion.

Strength of Materials:

Simple Stress and Strain, Elastic constants, axially loaded compression members,
Shear force and bending moment, theory of simple bending, bending stress, Shear
Stress, Beams of uniform strength, Leaf Spring, close coiled helical springs, Strain
Energy in direct stress, bending & shear. Deflection of beams; Macaulay’s method,
Mohr’s Moment area method, Conjugate beam method, unit load method, Torsion
of shafts, Transmission of power, Elastic stability of columns, Euler's Rankin’s and
Secant formulae. Principal stresses and strains in two dimensions, Mohr’s Circle,
Theories of Elastic Failure, Thin and Thick cylinder, Stresses due to internal and
external pressure- Lame’s equations.

Structural Analysis :

Castiglianios theorems | and I, Unit load method of consistent deformation
applied to beams and pin jointed trusses. Slope-deflection, moment distribution,
Kani's method of analysis and column Analogy method applied to indeterminate
beams and rigid frames. Rolling loads and influence lines: Influence lines for
reactions of beam, shear force and bending moment at a section of beam.
Criteria for maximum shear force and bending moment in beams traversed by
a system of moving loads, influence lines for simply supported plane pin jointed
trusses,Arches: Three hinged, two hinged and fixed arches, rib shortening and
temperature effects, influence lines in arches, Matrix methods of analysis: Force
method and displacement method of analysis of indeterminate beams and rigid
frames. Plastic Analysis of beams and frames: Theory of plastic bending, plastic
analysis, statical method, Mechanism method. Unsymmetrical bending: Moment
of inertia, product of inertia, position of neutral axis and principal axis, calculation
of bending stresses.

(Part B)

Design of Structures: Steel, Concrete and Masonry Structures

Structural Steel Design:

Factors of safety and load factors, rivetted, bolted and welded joints and
its connections, Design by working, stress/limit state method of tension and
compression member, beams of built up section, rivetted and welded plate
girders, gantry girders, stancheons with battens and lacings, slab and gussetted
column bases, Design of highway and railway bridges: Through and deck type
plate girder, Warren girder, Pratt truss.

Design of Concrete and Masonry Structures

Reinforced Concrete:

Working Stress and Limit State Method of design-Recommendations of B.I.S.
codes, design of one way and two way slabs, stairs-case slabs, simple and
continuous beams of rectangular, T and L sections, compression members under
direct load with or without eccentricity, isolated and combined footings, Cantilever

and counter-fort type retaining walls,Water tanks: Design requirements as per
B.I.S. code for rectangular and circular tanks resting on ground, Prestressed
concrete: Methods and systems of prestressing, anchorages, analysis and design
of sections for flexure based on working stress, losses of prestress, Earth quake
resistant design of building as per BIS code. Design of brick masonry as per .
S. Codes, Design of masonry retaining walls.

(Part C)

Building Materials, Construction Technology, Planning and Management

Building Materials:

Physical properties of construction materials with respect to their use: stones
bricks, tiles, lime, glass, cement, mortars, Concrete, concept of mix design,
pozzolans, plasticizers, super plasticizers, Special concrete: roller compacted
concrete, mass concrete, self compacting concrete, ferro cement, fibre reinforced
concrete, high strength concrete, high performance concrete, Timber: properties,
defects and common preservation treatments, Use and selection of materials for
various uses e.g. Low cost housing, mass housing, high rise buildings.

Constructions Technology, Planning and Management:

Masonry constructions using brick, stone, construction detailing and strength
characteristics paints, varnishes, plastics, water proofing and damp proofing
materials. Detailing of walls, floors, roofs, staircases, doors and windows.
Plastering, pointing, flooring, roofing and construction features. Retrofitting of
buildings, Principle of planning of building for residents and specific uses, National
Building code provisions and uses. Basic principles of detailed and approximate
estimating, specifications, rate analysis, principles of valuation of real property.
Machinery for earthwork, concreting and their specific uses, factors affecting
selection of construction equipments, operating cost of equipments. Construction
activity, schedules, organizations, quality assurance principles. Basic principle
of network CPM and PERT uses in construction monitoring, cost optimization and
resource allocation. Basic principles of economic analysis and methods. Project
profitability: Basis principles of financial planning, simple toll fixation criterions.

Geo Technical Engineering and Foundation Engineering

Types of soils, phase relationships, consistency limits particles size distribution,
classifications of soils, structure and clay mineralogy. Capillary water, effective
stress and pore water pressure, Darcy's Law, factors affecting permeability,
determination of permeability, permeability of stratified soil deposits. Seepage
pressure, quick sand condition, compressibility and consolidation, Terzaghi's
theory of one dimensional consolidation, consolidation test. Compaction of soil,
field control of compaction total stress and effective stress parameters, pore
pressure parameters, shear strength of soils, Mohr Coulomb failure theory,
shear tests.

Earth pressure at rest, active and passive pressures, Rankin’s theory Coulomb’s
wedge theory, Graphical method of earth pressure on retaining wall, sheetpile
walls, braced excavation, bearing capacity, Terzaghi and other important theories,
netand gross bearing pressure. Immediate and consolidation settlement, stability
of slope, total stress and effective stress methods, conventional methods of
slices, stability number. Subsurface exploration, methods of boring, sampling,
penetration tests, pressure meter tests, essential features of foundation, types
of foundation, design criteria, choice of type of foundation, stress distribution in
soils, Boussinessq's theory, Westergaard method, Newmarks chart, pressure bulb,
contact, pressure, applicability of different bearing capacity theories, evaluation of
bearing capacity from filed tests, allowable bearing capacity, settlement analysis,
allowable settlement, proportioning of footing, isolated and combined footings,



rafts, pile foundation, types of piles, plies capacity, static and dynamic analysis,
design of pile groups, pile load test, settlement of piles lateral loads, foundation
for bridges, Ground improvement techniques: sand drains, stone columns,
grouting, soil stabilization geotextiles and geomembrane, Machine foundation:
Natural frequency, design of machine foundations based on the recommendation
of B.I.S. codes.

Paper-Il (Part A)

Fluid Mechanics, Open Channel Flow, Hydraulic Machines and Hydro-power
Engineering

Fluid Mechanics : Fluid properties and their roles in fluid motion, fluid statics
including forces acting on plane and curved surfaces, Kinematics and Dynamics
of Fluid flow: Velocity and acceleration, stream lines, equation of continuity,
irrotational and rotational flow, velocity potential and stream functions, flownet,
methods of drawing flownet, source and sink, flow separation, free and forced
vorties.

Flow control volume equation, continuity, momentum and energy equations,
Navier- Strokes equation, Euler’s equation of motion and application to fluid flow
problems, pipe flow, plane, curved, stationary and moving vanes sluice gates,
weirs, orifice meters and Venturi meters.

Dimensional Analysis and Similitude: Buckingham’s Pi-theorem, dimensionless
parameters, similitude theory, model laws, undistorted and distorted models.

Laminar flow : Laminar flow between parallel, stationary and moving plates, flow
through pipes.

Boundary Layer : Laminar and turbulent boundary layer on a flat plate, laminar
sub-layer, smooth and rough boundaries, submerged flow, drag and lift and its
applications.

Turbulent flow through pipes : Characteristics of turbulent flow, velocity distribution,
pipe friction factor, hydraulic grade line and total energy line, siphons, expansion
and contractions in pipes pipe networks, water hammer in pipes and surge tanks.

Open Channel Flow : Flow types, uniform and nonuniform flows, momentum and
energy correction factors, Specific energy and specific force, critical depth,
resistance equations and roughness coefficient, rapidly varied flow, flow in
transitions, Brink flow, Hydraulic jump and its applications, waves and surges,
gradually varied flow, classification of surface profiles, control section, Integration
of varied flow equation and their solution.

Hydraulic Machines and Hydropower:

Centrifugal pumps-Types, characteristics, Net Positive Suction-head (NPSH),
specific speed, Pumps in series and parallel. Reciprocating pumps, Air vessels,
Hydraulic ram, efficiency parameters, Rotary and positive displacement pumps,
diaphragm and jet pumps.

Hydraulic turbines : types, classification, Choice of turbines, performance
parameters, controls, characteristics, specific speed.

Principles of hydropower development: Types, layouts and component works, surge
tanks, ‘types and choice, Flow duration curves and dependable flow, Storage and
pondage, Pumped storage plants, Special types of hydel plants.

(Part B)

Hydrology and Water Resources Engineering

Hydrology: Hydrologic cycle, precipitation, evaporation, transpiration, infiltration,
overland flow, hydrographs, flood frequency analysis, flood routing through a
reservoir, channel flow routing- Muskingam method.

Ground Water Flow : Specific yield, storage coefficient, coefficient of permeability,
confined and unconfined aquifers, radial flow into a well under confined and
unconfined conditions, Openwells and tube wells. Ground and surface water
recourses single and multipurpose projects, storage capacity of reservoirs,
reservoir losses, reservoir sedimentation. Water requirements of crops
consumptive use, duty and delta, irrigation methods, Irrigation efficiencies.

Canals : Distribution systems for cannal irrigation, canal capacity, canal losses,
alignment of main and distributory canals, Design of cannal by kennedy’s and
Lacey'’s thoeorie, Water logging and its prevention.

Diversion head works : Compenents, Principles and design of weirs on permeable
and impermeable foundations, Khosla’s theory, Bligh's creep theory Storage works.
Cross drainage works. Types of dams, design principles of gravity and earth dams,
stability analysis. Spillways: Spillway types energy dissipation.

River training : Objectives of river training, methods of river training and bank
protection.

(Part C)

Transportation Engineering

Highway Engineering : Principles of Highway alignments, classification and
geometric design, elements and standards for roads.

Pavement: flexible and rigid pavements Design principles and methodology.
Construction methods and materials for stabilized soil. WBM, Bituminous works
and Cement Concrete roads.

Surface and sub-surface drainage arrangements for roads, culvert structures.
Pavement distresses and strengthening by overlays. Traffic surveys and their
application in traffic planning, Typical design features for channelized, intersection,
rotary etc., signal designs, standard traffic signs and markings.

Railway Engineering: Permanent way, ballast, sleeper, chair and faslenings,
points, crossings, different types of turn outs, cross-over, setting out of points,
Maintenance of track, super elevation, creep of rails ruling gradients, track
resistance tractive effort, curve resistance, Station yards and station buildings,
platform sidings, turn outs, Signals and interlocking, level crossings.

Air port Engineering : Layouts, Planning and design.

(Part D)

Environmental Engineering

Water supply: Estimation of water demand, impurities in water and their
significance, physical, chemical and bacteriological parameters and their analysis,
waterborne diseases, standards for potable water.

Water collection & treatment: Intake structures, principles and design of
sedimentation tank, coagulation cum flocculation units slow sand filter, rapid sand
filter and pressure filter, theory & practices of chlorination, water softening, removal
of taste and salinity, Sewerage Systems, Domestic and industrial wastes, storm,
sewage, separate and combined systems, flow through sewers, design of sewers.

Waste water characterization: Solids, Dissolved oxygen (DO), BOD COD, TOC, and
Nitrogen, Standards for disposal of effluent in normal water course and on to land.

Waste water treatment: Principles and design of wastewater Treatment units--
Screening, grit chamber, sedimentation tank activated sludge process, trickling
filters, oxidation ditches, oxidation ponds, septic tank; Treatment and disposal
of sludge; recycling of waste water.

Solid waste management: Classification, Collection and disposal of solid waste in
rural and urban areas, Principles of solid waste management.

Environmental pollution : Air and water pollution and their control acts. Radioactive
waste and their disposal Environmental impact assessment of Thermal power
Plants, mines and river valley projects, Sustainable development.

(PartE)

Survey and Engineering Geology

(a) Surveying: Common methods and instruments for distance and angle
measurements in Civil Engineering works, their use in plane table traverse survey,
levelling, triangulation, contouring and topographical maps. Survey layouts for
culverts canal, bridge, roads, railway alignment and buildings.

Basic principles of photogrammetry and remote sensing.

Introduction to Geographical information system.

Engineering Geology : Basic concepts of Engineering geology and its
applications in projects such as dams, bridges and tunnels.



Contents

Civil Engineering

Section-A:

Objective Papers........cccceeeeeeeeee. 1-366

1.

v N O U A W N

_\_\_._\_\_._\
o v hkd W N = O

2-4

Engineering Mechanics

5-31

Strength of Materials

32-61

Structural Analysis
Design of Concrete & Structures.................

Design of Steel Structures.........oceeeeverneene

Building Materials
Building Construction .........ocoecnnecenneces
Construction Management & Planning...

Soil Mechanics

Fluid Mechanics

Engineering Hydrology......cnnecenneees

Irrigation Engineering

113-121
122-128
129-134
135-176
177-209
210-219
220-257

Transportation Engineering .......cccccovceevuueee.
Environmental Engineering ........cccoeeceneece.

Surveying

258-285
286-310
311-336

Practice Questions

337-366

Section-B:
General Hindi .......cccccceeeeeeee...367-443

1.

v o N O U A W N

2004 Solved Paper Hindi .........coecuensreenrrreeenne 368-376
2007 (1) Solved Paper Hindi ........ccouvernrvernrenee 377-385
2007 (I1) Solved Paper Hindi .......coecveeureunnee 386-395
2008 Solved Paper Hindi ........cooeuevrreenrrenneenne 396-405
2011 Solved Paper Hindi .........coecurrrernrrernuenns 406-418
2013 Solved Paper Hindi .........coecureveneeereennss 419-426
2019 Solved Paper Hindi ........ccoocuerrreenrrernrenns 427-429
2021 Solved Paper Hindi .........coecuerrrernrrernrenns 430-432
Practice Questions 433-443

Section-C:
General Studies..........cceeee.e...444-537

1.
2.

General Science 445-458
History 459-473
Geography 474-491
Polity 492-505
Economics 506-509
G.K. Current & Miscellaneous..........ccccc...... 510-522
Practice Questions 523-537

Section-D:
Model Practice Questions....538-584

1.
2.

Model Practice Set-1

539-561

Model Practice Set-2

562-584







UPPSC-AE

Combined State Engineering
Services Examination

[ Section-A ]

Civil Engineering

Objective Previous Years Questions




Engineering Mechanics

Q.1

Moment of Inertia of a triangular cross-section
of height d and base width b about its centroid
axis parallel to base is

ba® bdP
@ 36 © 2
bd® bd®
© T2 @ ~5

Q.2

Four forces having magnitudes of 200 N, 400 N,

600 N and 800 N, respectively acting along four

sides (1 m each) of a square ABCD as shown in

figure. Determine the magnitude and direction

of the resultant force from ‘A’ along the line ‘AB’.
400 N

Tm
600 N c

A 200 N

800 N
a) 40043 N, 3.2 m from A
b) 40042 N, 2.5 m from A
c) 30042 N, 2 m from A

(
(
(©)

(d) 300v3 N, 2.5 m from A

A bullet of mass 30 gm leaves the barrel of a
gun with a velocity of 500 m/s. Suppose, the
force lasted, for 0.0018 seconds, the average
impulsive force is
(a) 5333.33N

(c) 7333.33N

(b) 6333.33N
(d) 8333.33N

Q.4

Q.5

Q.6

A particle undergoes a simple harmonic motion,
the acceleration of the particle at a distance of
1.5 m from the centre of motion being 6 m/s?,
the time of oscillation in seconds is

(@) 2.00 (b) 4.00

(c) 3.14 (d) 6.28

The coefficient of friction is the ratio of

(@) Limiting friction force to the normal reaction

(b) Limiting friction force to the weight of body
to be moved

(c) Sliding friction force to the normal reaction

(d) None of the above

The D’Alembert principle

(a) is a hypothetical principle

(b) provides no special advantage over Newton’s
law

(c) is based upon the existence of inertia force

(d) allows a dynamical problem to be considered
as a static problem

Q.7

Q.8

Which theorem/principle may be stated as the
net external forces acting on the system and
the resultant reversed effective forces (internal
force) are in equilibrium?

(a) Lami's theorem

(b) Varignon's theorem

(c) D'Alembert's principle

(d) None of the above

If a particle is moving with simple harmonic
motion, the velocity is at the mean

position.
(a) Maximum (b) Zero
(¢) Minimum (d) None of these
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Q.9 The ratio of distance moved by effort to Q.12 The Y axis of centre of gravity of semicircular
distance moved by load is called plate 1.32 m diameter from its base as shown
(a) Resistance of machine in figure.
(b) Mechanical advantage
(c) Effectratio ,
. . Y axis
(d) Velocity ratio A
Q.10 The forces which meet at one point, but their |
line of action do not lie in a plane are called |
(a) Intersecting forces !
(b) Coplanar non-concurrentforces T/t e Xaxis
(c) Non-coplanar non-concurrent forces ! X axis
(d) Non-coplanar concurrent forces ~ 43m -]
Q.11 Ball A of mass 2 kg moving with a velocity of
2 m/s, strikes directly on a ball B of mass 4 kg (@) 0.14m (b) 0.21m
atrest. The ball A, after striking comes to rest. (c) 0.28m (d) None of these
Find the coefficient of restitution after the collision.
(a) 1.00 (b) 05 EEEE
(c) 0.67 (d) 0.33
Answers | Engineering Mechanics
1. (a) 2. (b) 3. (d) 4. (o) 5 (3 6. (d)
7. (o) 8 (@) 9. (d 10. (d) 1. (b) 12. (c)
000
Explanations | Engineering Mechanics
1. (a) 2. (b)
We know that
400 N
600 N c__1m D
1m
A 200 N
B
I ba?®
Y42 800 N y
;o b
x 36 X

Hence option (a) is correct.
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2F = -400N Varignon'’s theorem states that the moment of
sz = 400N any force is equal to the algebraic sum of the
moments of the components of that force.

So resultant force = 40042 N
V2 D’Alembert’s principle states that the net

400N external forces acting on the system and the
] resultant reversed effective forces are in
600N~ m D equilibrium.
8. (a)
1m At mean position, velocity is maximum and
accelerationis 0.
B 200 N
By/ 10. (d)
4002 Concurrent — Passing through same point
800N Coplanar — Lying in the same plane
_ ! Collinear — Having a common line of action
M, =0
(400v2sin45°)x = 4w + 600 1. (b)
Coefficient of restitution (e)
x=25m . .
_ Velocity of Separation
3. (d) ~ Velocity of Approach

Average impulsive force,

_ MW _ 30x10°x500 g?——zm/s om/s

1

dt 0.0018 Before
= 8333.3N collision
4. (c) @——Om/s Vm/s
F = ma 2kg 4kg
Spring force = kx After
collision
6m =15k
k/m = 4 Applying Momentum Conservation:
Time of oscillation (sec) = Myuy+ Mgug=M,V,+ MgVg
= 2(2)+4(0)=2(0) + 4(V)
on| |2 | = 21t\/I = 4=4V
- k 4 -
= V=1m/s
—2—n—n—314sec Vg-V, V-0 1
T2 T Now, e=2A=—"—=-=05
UA - UB 2 - O 2
5. (a)
12.
Limting friction force (c) , o
f= , y-co-ordinate of C.G of semi-circle
Normal reaction
4R
7. (c) " 3n
Lami’s theorem relates the magnitudes of three 130
coplanar, concurrent and non-collinear vectors, R = Radius = T =0.66m
which keeps an object in static equilibrium, with
. . 4x0.66
the angles directly opposite to the y = 3 =0.28m
T

corresponding vectors. S
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9 2004 (UUT)

Q.1 TS A1 Bl ol 4 Fer & Fe af FefE
BT |
(@) @l W Al 9 R T 4 |

b) | TR gl HeAl Hgdl BT 2 |

c) ®Xel 3R 19 aFl Hed BN ¢ |

(d) il goiv & aEed ¥ g Afed @1 gedl |
3R 19 g |

(
(

Q.2 T TR AT, SHAT T SHARN Bl e g |
() = ¥ faftgde A = |

(b) T QMR FHAT HT URH Had BT |

(C) SFIRRErEl €I |

(d) enfiie =afdd e |

Q.3 YE Il arer R |

(a) F=arA (b) Y
(c) =t (d) =AY
Q4 Y€ I= B
(a) ORI (b) SuRgad
(c) Suda (d) SuRae
Q.5 fr=forRad § ®19 @1 v gfoe 781 &7
(a) (o) T
(c) #wTR (d) =
Q.6 S P T AN & wY H AT ©
(@) Rz g §  (b) affrerArg
(c) STR-YI | (d) HerRTE H
Q.7 TP AR G fHR
(a) BRI B | (b) HEEd 2 |
(c) gfa gl (d) @IS 7T |
Q.8 §HM 37 aTell g ¥R B |
(@) ®AT—heR (b) PSE—DHTE
(c) Set—eT (d) TRoT-3rgsl

QA Bt

Q.9 37T 31 (Intro) ¥Te &1 TN fohsy & § favan Sirar
27
(a) HHER oh& & |
(b) wferarera # yaer =g |
(c) forac < # wfafera 89 =g
(d) ot Jar # g 'g
Q.10 ‘9 & R oo TP SR B | Rad e &
gfct & forw Suygad o dIF A1 27
(@) (b) & a=R
(c) & dra | (d) & 9=

QA1 B . BT 1 fdarg B O X1 ' | ardT
# R we & gfd & oy Suga v B |

(a) AMFIEcH (b) ger=
(c) AMraTETEh (d) HrTAg®
Q.12 f=feRad wreg AT # =1 3red <71 a1en oIk ©
(@) a7 (b) #ATSa
(c) Tt (d) ¥R

Q.13 |IMT T& P IuYa fAa 8

(a) swm (b) faim

(c) s (d) gAN
Q.14 ‘IR’ P TH IS B

(@) I&R (b) drEq

(c) ace™ (d) ddle
Q.15 fA=feRad ol # o1y 9d1sv |

(a) sman (b) fo=g

(c) =& d) @'
Q.16 SIFfa &1 fads 2

(a) wIfa (b) ®Ifa

(c) = (d) gy
Q.17 g€ 7= 8

(a) SNt (b) e

(c) dremiifd (d) wrenfies!
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AN | 9w T o 99 2004 (W)

1. (d) 16. (d) 31. (d) 46. (b) 61. (a) 76. (a) 91. (b)
2. (© 17. (a) 32. (c) 47. (d) 62. (a) 77. () 92. (d)
3. (d) 18. (a) 33. (o) 48. (a) 63. (c) 78. (d) 93. (0)
4. (© 19. (d) 34. (b) 49. (a) 64. (a) 79. (a) 94. (a)
5. (c) 20. (a) 35. (c) 50. (d) 65. (b) 80. (c) 95. (b)
6. ( 21. (d) 36. (c) 51. (b) 66. (d) 81. (d) 96. (c)
7. () 22. (c) 37. (d) 52. (c) 67. (d) 82. (d) 97. (d)
8. (d) 23. (%) 38. (b) 53. (b) 68. (d) 83. (b) 98. (d)
9. (a) 24. (b) 39. (b) 54. (a) 69. (c) 84. (d) 99. (o)
10. (c) 25. (c) 40. (a) 55. (a) 70. () 85. (c) 100. (c)
1. (o) 26. (b) 41. (d) 56. (d) 71. (d) 86. (c)
12. (o) 27. (a) 42. (d) 57. (a) 72. (d) 87. (d)
13. (o) 28. (b) 43. (b) 58. (b) 73. (d) 88. (d)
14. (a) 29. (a) 44. (d) 59. (d) 74. (a) 89. (d)
15. (b) 30. (c) 45. (c) 60. (b) 75. (c) 90. (d)
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1. (d)

3. (d)

7. (b)

8. (d)

10. (¢)

11. (c)

12. (c)

13. (b)

14. (a)

16. (d)

e | we e - ad 2004 (W)

T I HRell ol - =Sl 1 3Fe 58— fbdl goid
% AEdd A g% Afdd 3 gedl H AR 1fdw
i |

arat: faweu (d) el 2|

T R I S, A TR A S B
SR

SERECICRCRI

ara: fdwen (c) Fel B |

€ T R

arat: fawey (d) wel 2|

€ = S

3rd faded (c) | = |

NCECELIEIC (RSUISE S

ara: fdwen (c) Fel B |

3IG B ITR-USY H E N & wY H
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Q.1 It is believed that deposits of cholesterol in the
body are responsible for:
(a) tooth decay
(c) heartdisorders

(b) liver disorders
(d) cancer

Q.2 Which one of the following chemicals is used to
preserve food material?
(a) Caustic soda
(c) Sodium chloride

(b) Sodium benzoate
(d) Sulphuric acid

Q.3 Which one of the following diseases is not caused
by virus?
(a) polio
(c) tuberculosis

(b) small pox
(d) AIDS

Q.4 The depth of oceans is usually measured in:
(a) feet (b) fathoms
(c) metres (d) nautical miles

Q.5 ‘Jarvik-7"is:
(a) electronicleg
(c) artificial heart

(b) pace maker
(d) artificial eye

Q.6 Which one of the following statements is not
correct?
(@) lron sinks in water

(b) Iron floats in mercury

(c) Mercury floats in water

(d) Wood floats in water

Q.7 Ozone absorbs solar radiation in the range of
(@) 240to 280 um (b) 280to 320 um
(c) 320to400um (d) 400to 700 um

Q.8 Which one of the following Vitamins helps in the
process of blood clotting?
(@) VitaminC (b) VitaminD
(c) Vitamin E (d) Vitamin K

Q.9 Which one of the following forms an irreversible
complex with haemoglobin of the blood?
(a) Carbon-dioxide

(b) Pure Nitrogen gas

(c) Carbonmonoxide

(d) Mixture of Carbon-dioxide and Helium

General Science

Q.10 Which one of the following expresses error in

computer data?
(@) chip (b) byte
(c) bug (d) bit

Q.11 India won the legal battle against the USA in the
patenting of the medicinal plant of:
(@) Neem (b) Haldi
(c) Tulsi (d) Pudina

Q.12 Which one of the following is responsible for the
colour of the skin®?
(@) Enzymes
(c) Hormones

(b) Epidermis
(d) Melanin

Q.13 Energy required for the process of food
manufacture in green plants comes from:
(a) oxygen (b) carbon dioxide
(c) glucose (d) sunlight

Q.14 Which one of the following statements is not true?
(@) Apple was introduced in India from outside
(b) Appleisrichinroughage
(c) Apple has high content of calcium
(d) Apple has high content of iron

Q.15 The vaccine for polio was first prepared by:
(a) Paul Ehrlich (b) Joseph Lister
(c) Louis Pasteur (d) Jonas Salk

Q.16 Cyanide poisioning causes immediate death as it
directly affects
(a) perspiration

(b) cellular respiration

(c) blood circulation

(d) digestion

Q.17 The Apollo Mission of NASA could map only 25%
of the total Moon surface. India’s Chandrayan-|
mapped what percentage of Moon surface?

(@) 75% (b) 80%
(c) 90% (d) 95%
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1. @ 18. (d) 35. (c) 52. (b) 69. (b) 86. (c)
2. (b) 19. (o) 36. (b) 53. (c) 70. () 87. (b)
3. (© 20. (d) 37. (b 54. (d) 71. (@ 88. (d)
4. (b 21. (o) 38. (d) 55. (d) 72. (b) 89. (a)
5 () 22. (c) 39. (b) 56. (a) 73. () 90. (b)
6. () 23. (b) 40. (d) 57. (a) 74. () 91. (d)
7. (3 24. (a) 41. (d) 58. (d) 75. () 92. (a)
8. (d) 25. (c) 42.  (b) 59. (b) 76. () 93. (c)
9. (0 26. (a) 43. (a) 60. (c) 77. (d) 94. (b)
10. (0 27. (a) 44. (a) 61. (d) 78. () 95. (d)
1. (a) 28. (a) 45. (a) 62. (b) 79. (d) 96. (c)
12. (d) 29. (c) 46. (b) 63. (a) 80. (d) 97.  (b)
13. (d) 30. (b) 47. (a) 64. (b) 81. (b) 98. ()
14, (b) 31. (d) 48. (d) 65. (b) 82. (a) 99. (c)
15, (d) 32. () 49. (a) 66. (c) 83. (b) 100. (d)
16.  (b) 33. (b) 50. (b) 67. (d) 84. (b) 101. (o)
17. () 34. (d) 51. (b) 68. (b) 85. (a)

000

Explanations | General Science

1.

(c)

Cholesterol is a type of Fat (lipid) made by our
body. It is essential for good health and is found
in every cell in our body however, having a high
level of certain type of Cholesterol in our blood
(hyper cholesteralaemia) can increase. Possibility
of cardiovascular disease, such as heart disease
and stroke. High Cholesterol fatty deposit (knows
plagues) to built up inside our blood vessels. In
time, the blood vessels supplying our heart may
become so narrow they can’t deliver oxygen to
our heart. Muscle, particularly when we are exerting
ourself. This can cause chest pain. If a fatty plaque
breaks off it may cause a blood clot that can block
blood flow to our heart (heart attack) or if the same
process occurs in your brain it may cause a stroke.

(b)
Sodium benzoate and other benzoates are the
principle organic chemicals used as food

preservatives. The use of benzoates in certain
products in prescribed quantity (usually not
exceeding 0.1 percent) is permitted in most
countries. Sometimes, sodium chloride is also
used as food preservative as preservation of meat,
fishes, pickles etc.

(c)

Tuberculosis, commonly known as TB, is a bacterial
infection that can spread through the lymph nodes
and blood stream to any organ in our body. It is
most after found in the lungs. Most people who
are exposed to TB never develop symptoms
because the bacteria can live in an inactive form
in the body. But if the immune system weakens,
such as in people with HIV or elderly adults. TB
bacteria can become active in their active state, it
can cause death of tissue in the organs they inject.
Active TB disease can be fatal if left untreated.
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Q.1

Q.2

Q.3

Q.4

The slope deflection equation at end B of the
member BC for the portal frame shown in the
figure is

2kN/m
B
I C
2m
2m
I
21 |3m
A
_2
(@) Myo=0.67 + Elo, + 2EI0,
(D) Mgo=—1+2E, + Elo,
(C) Mpgo=—0.67 + 2E0, + El0,,
(d) Mgo=0.67 + 20, + Elb

Number of point of contraflexure in the given
structure is

10 kN
B ! |
> C
10 kN om m I
4 m
A

(@ 1 (b) 2
(© 3 (d) 4

For a 2 hinged parabolic arch, Vis sum of the
vertical forces in upward direction and H is
horizontal thrust on the left hand side of section
A-A. If ais the angle of tangent at the point on
arch with horizontal, the normal thrust at section
A-A from left hand side is given by

(@) Vsino— Hcosow (b) Vcoso — Hsino

(c) Vsina + Hcosa, (d) Vcosoa + Hsino

A symmetrical parabolic arch of span L and
rise his hinged at both ends. The arch carries a
UDL along the entire span. Which of the following
has non-zero value?

Q.5

Q.6

Q.7

1. Horizontal thrust.

2. Radial shear.

3. Bending moment.

4. \Vertical reaction at support.
(@ 1,2and 3only (b) 2and3only
(c) 1and4only (d) 3and 4 only

Which of the following trusses is/are unstable?

(@) 1and?2only (b) 2and 3only

() 1and3only (d) 1,2and 3
For a stiffness matrix [S] = Erp4 -9 , what
63| -9 36

is its flexibility matrix?

(@ [Fl=

@ [Fl=

63
El

36
9

36
| -9

36

-9

{
N
]

-9
36

A continuous beam with uniform flexural rigidity
is shown below.
15 kN/m

A B~~~ ¢

6 m _A_ 4 m &
Moment at Bis
(@ 12kN-m
() 16kN-m

(b) 14 kN-m
(d) 18kN-m
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DETAILED EXPLANATIONS

1. (c)
2x22 2
MFBC = T = —§ =-0.67 KNm
Now, slope deflection equation at B:
2E1 35
MBC = MFBC +T(295 + BC —Tj
2E/
My = ~0.67 +—=(2605 +6c - 0)
Mge = — 0.67 + 2EB, + EIB,,
2. (c)

For the member BC, P.O.C = 2 due to fixation of
supports at both ends.

For the member BA, P.O.C = 1 due to carry over
moment concept.

Normal thrust at section A-A = Hcosa + Vsino

4. (c)
This arch will act as a theoretical arch or linear
arch in which bending moment and radial shear
both are zero along the entire arch.

5. (d)
e In 1St structure, rigid body rotation of inner
triangle.
e In2"structure, there is no inclined member to
resist shear force in one of the part of given

truss.
e In3structure, rigid body translation of whole
structure.
6. (c)

Flexibility matrix is inverse of stiffness matrix.

Distribution factor:

Stiffness | Total stiffness D.F.
BA 3EL/6 2/5
B 5EI/4
BC 3El/4 3/5
FEMs: M. =0, M. =0
BA AB
—15x 42
MF = = —ZOkNm
BC 12
My = + 20 kN-m
CB
Joints: A B (o
Members: AB BA BC CB
D.F.: 1 2/5 3/5 1
FEM's: 0 0 -20 20
Release and Co: 0 0 =20
Net FEM'’s 0 0 -30 0
Release 0 +12 +18
Final end moments | ¢ +12 -12 0

8. (b)
Kani's method is displacement method of analysis.

9. (d)

PL/4 PL/4

Free BMD ()

End BMD
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