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Introduction

The best way to prepare for an exam like GATE is through comprehensive study of previous year question papers. It
take less time to cover most part of the syllabus. Solving the previous year’s GATE questions help aspirants to
understand the exam pattern, knowing the level of questions and predict the pattern. At the same time you may be
aware that just knowing the answers of previous year question paper is just not enough.

For example if the question is: The teahouse is a feature of which type of landscape architecture? And you learnt that
the answer ‘Japanese Garden’. It is best to support the answer with addition notes & figures about different types of
gardens i.e. French, English, and Chinese etc. One reason for providing such notes is that it is rarely possible that in the
next few years, the same question will be repeated. But it is quite possible that if a question is asked form related topic,
you should answer it if you have gone through addition studies or notes.

Providing answer with essential notes & explanation is the main features of this Question Bank. It’s been tried to cover
the maximum part of the syllabus through providing supportive notes.

For further reading on particular topics, we have also provided QR codes & short links. Just scan or type the links to
reach the web resources.

All illustrations are color printed. Paper published by National Center for Biotechnology Information, US suggests that
there is positive effects of color illustration on cognitive process.

This question bank contains question papers of last 29 years from 1991 to 2019. All it makes it the complete question
bank. When you go through all these, you will get an idea how question pattern and trend has changed over time. This
will greatly help you to focus on the part of the syllabus which are frequently asked in exams.

This book should provide an edge to your study. Hopeful that it will make you confident and feel easy on question
pattern. Best wishes for your preparation.

Quote”

“The interesting observation is to try to work with people but even more than that to try to make them successful. If
you try to make others successful, they, in turn, will try to make you successful. No matter how brilliant you are, no
matter how good you are, no matter how hard you work, if you rely only on yourself and believe you don’t need the
help of others, you are sadly mistaken. If you engage everybody around you by helping them, they will help you, in
turn. And you will be more successful than you ever dreamed of.” — Former director Goldman Sachs
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Q. 1-Q. 5 Carry one mark each.

Q.1 The fishermen, the flood victims owed their lives, were rewarded by the government.
(A) whom (B) to which (C) to whom (D) that

Q.2 Some students were not involved in the strike.

If the above statement is true, which of the following conclusions is/are logically necessary?

1. Some who were involved in the strike were students.

2. No student was involved in the strike.

3. At least one student was involved in the strike.

4. Some who were not involved in the strike were students.

(A) 1 and 2 B)3 ©)4 (D)2 and 3
Q.3 The radius as well as the height of a circular cone increases by 10%. The percentage increase in its volume is
(A)17.1 (B)21.0 (©)33.1 (D) 72.8

Q.4 Five numbers 10, 7, 5, 4 and 2are to be arranged in a sequence from left to right following the directions given
below:

1. No two odd or even numbers are next to each other.
2.The second number from the left is exactly half of the left-most number.
3.The middle number is exactly twice the right-most number.

Which is the second number from the right?

(A)2 (B)4 )7 (D) 10

Q.5 Until Iran came along, India had never been in kabaddi.
(A) defeated  (B) defeating  (C) defeat (D) defeatist

Q. 6 —Q. 10 carry two marks each.

Q.6 Since the last one year, after a 125 basis point reduction in repo rate by the Reserve Bank of India, banking
institutions have been making a demand to reduce interest rates on small saving schemes. Finally, the government
announced yesterday a reduction in interest rates on small saving schemes to bring them on par with fixed deposit
interest rates. Which one of the following statements can be inferred from the given passage?

(A)Whenever the Reserve Bank of India reduces the repo rate, the interest rates on small saving schemes are also
reduced

(B)Interest rates on small saving schemes are always maintained on par with fixed deposit interest rates

(C)The government sometimes takes into consideration the demands of banking institutions before reducing the interest
rates on small saving schemes

(D)A reduction in interest rates on small saving schemes follow only after a reduction in repo rate by the Reserve Bank
of India

Q.7 In a country of 1400 million population, 70% own mobile phones. Among the mobile phone owners, only 294
million access the Internet. Among these Internet users, only half buy goods from e-commerce portals. What is the
percentage of these buyers in the country?

(A)10.50 (B)14.70  (C)15.00 (D) 50.00

Q.8 The nomenclature of Hindustani music has changed over the centuries. Since the medieval period dhrupad styles
were identified as baanis. Terms like gayaki and baaj were used to refer to vocal and instrumental styles, respectively.
With the institutionalization of music education the term gharana became acceptable. Gharana originally referred to
hereditary musicians from a particular lineage, including disciples and grand disciples. Which one of the following
pairings is NOT correct?
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(A) dhrupad, baani (B) gayaki, vocal (C) baayj, institution (D) gharana, lineage

Q.9 Two trains started at 7AM from the same point. The first train travelled north at a speed of 80km/h and the second
train travelled south at a speed of 100 km/h. The time at which they were 540 km apart is AM.

(A)9 (B) 10 o1 (D) 11.30
Q.10 “I read somewhere that in ancient times the prestige of a kingdom depended upon the number of taxes that it was
able to levy on its people. It was very much like the prestige of a head-hunter in his own community.”

Based on the paragraph above, the prestige of a head-hunter depended upon

(A)the prestige of the kingdom (B)the prestige of the heads
(C)the number of taxes he could levy (D)the number of heads he could gather

Q. 1- Q.25 carry one mark each.

Q.1 Which of the following commands in AUTOCAD is used to create 3D solid between various cross sections?
(A)LOFT ~ (B)MESH  (C)XEDGES  (D)PFACE

Q.2 Name the architect who criticized ornament in useful objects in his

(A) John Ruskin  (B) H P Berlage (C) Adolf Loos (D) Walter Gropius

Q.3 A sanitary landfill is provided with High Density Poly Ethylene (HDPE) lining along the ground surface. This is
provided primarily to prevent

(A) Bleaching (B) Leaching (C) Rodents (D) Plant growth

Q.4 Super-elevation of a road with pre-determined radius of curvature is primarily dependent on
(A) Altitude (B) Soil bearing capacity (C) Traffic volume (D) Design traffic speed

Q.5 In a mono-centric urban model, land rent is expected to

(A) diminish as one moves towards the center ~ (B) diminish as one moves away from the center
(C) remain constant across the whole urban area (D) be unrelated with distance from center

Q.6 Fineness modulus of sand measures its

(A) Compressive strength (B) Grading according to particle size
(C) Bulking of sand (D) Ratio of coarse and fine sand

Q.7 The spherical surface of the geodesic dome comprises of

(A) Equilateral triangles of various sizes (B) Isosceles triangles of various sizes
(C) Equilateral triangles of uniform size (D) Isosceles triangles of uniform size

Q.8 The abrupt change or junction between two ecological zones is termed as
(A) Ecological niche  (B) Ecosystem  (C) Ecotype (D) Ecotone
Q.9 Complementary colours in a Munsell pigment colour wheel refers to

(A) Colours in alternate positions (B) Colours opposite to one another
(C) Colours adjacent to each other (D) A pair of secondary colours

Q.10 The closing syntax, for an executable command line in C or C++ program, is  (A) : (B), (C); (D).
Q.11 The term ‘Necropolis’ refers to

(A) Organically growing settlement (B) Origin of a settlement
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Water depth = 600 mm
Manning’s coefficient of roughness = 0.05
Slope along the drain =1 in 250

Q.53 The stack pressure is created by 10 m height of stack and 15°C temperature difference. The motive force due to
the stack pressure over a cross section area of 2.5 m? is N.

Q.54 An industrial building contains 3000 kg of combustible materials, in dry state, distributed over three rooms of
area 100 m?, 500 m? and 300 m? each, in a proportion of 30%, 50% and 20% of the contents, respectively. Calorific
value of the material is 4400 kCal/kg.

The Total Fire Load of the rooms is equal to kCal/ m.

Q.55 A simple truss is shown in the figure below. The truss is loaded with horizontal and vertical force 15 kN and 25
kN, respectively. The force in the member AB will be kN.

END OF THE QUESTION PAPER GATE 2019
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Q. 1-Q.5 carry one mark each.

Q.1 “When she fell down the , she received many but little help.” The words that best fill the
blanks in the above sentence are

(A) stairs, stares (B) stairs, stairs (C) stares, stairs (D) stares, stares

Q.2 “In spite of being warned repeatedly, he failed to correct his behavior.” The word that best fills the

blank in the above sentence is
(A) rational (B) reasonable (C) errant (D) good

Q.3 For 0 < x < 2m, sin x and cos x are both decreasing functions in the interval
(A) (0, 7/2) (B) (/2 ,m) (©) (m, 31/2) (D) B3m/2, 2m)

Q.4 The area of an equilateral triangle is V3. What is the perimeter of the triangle?
(A)2 (B) 4 ©e6 (D)8

Q.5 Arrange the following three-dimensional objects in the descending order of their volumes:
(i) A cuboid with dimensions 10 cm, 8 cm and 6 cm

(ii) A cube of side 8 cm

(iii) A cylinder with base radius 7 cm and height 7 cm

(iv) A sphere of radius 7 cm

(A) (), (ib), (iii), (iv) (B) (id), (i), (iv), (iii) (©) (iid), (ib), (D), (iv) (D) (iv), (i), (iD), (1)
Q. 6 — Q. 10 carry two marks each.

Q.6 An automobile travels from city A to city B and returns to city A by the same route. The speed of the vehicle
during the onward and return journeys were constant at 60 km/h and 90 km/h, respectively. What is the average speed
in km/h for the entire journey?

(A) 72 (B)73 (©) 74 (D) 75

Q.7 A set of 4 parallel lines intersect with another set of 5 parallel lines. How many parallelograms are formed?
(A) 20 (B) 48 (©)60 (D)72

Q.8 To pass a test, a candidate needs to answer at least 2 out of 3 questions correctly. A total of 6,30,000 candidates
appeared for the test. Question A was correctly answered by 3,30,000 candidates. Question B was answered correctly
by 2,50,000 candidates. Question C was answered correctly by 2,60,000 candidates. Both questions A and B were
answered correctly by 1,00,000 candidates. Both questions B and C were answered correctly by 90,000 candidates.
Both questions A and C were answered correctly by 80,000 candidates. If the number of students answering all
questions correctly is the same as the number answering none, how many candidates failed to clear the test?

(A) 30,000 (B) 2,70,000 (C) 3,90,000 (D) 4,20,000

Q.9 If x2 + x — 1 = 0 what is the value of x* + 1/x* ?
@ar ®s ©7 D9

Q.10 In a detailed study of annual crow births in India, it was found that there was relatively no growth during the
period 2002 to 2004 and a sudden spike from 2004 to 2005. In another

unrelated study, it was found that the revenue from cracker sales in India

which remained fairly flat from 2002 to 2004, saw a sudden spike in 2005

before declining again in 2006. The solid line in the graph below refers to

annual sale of crackers and the dashed line refers to the annual crow births in

India. Choose the most appropriate inference from the above data.

(A) There is a strong correlation between crow birth and cracker sales.

(B) Cracker usage increases crow birth rate.

(C) If cracker sale declines, crow birth will decline.

(D) Increased birth rate of crows will cause an increase in the sale of crackers.
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Q. 1-Q. 25 carry one mark each.
Q.1 In a Colour Wheel, Red and Blue colours are
(A) Tertiary  (B) Complementary ~ (C) Secondary (D) Primary

Q.2 In a bird’s eye perspective view of a cuboid, the maximum number of vanishing points is
(A) 1 (B)2 ©)3 (D) 6

Q.3 The compressive strength of M-25 concrete is
(A) 25 kg/sqm (B) 25 N/sqmm (C) 250 N/sqmm (D) 2.5 N/sqmm

Q.4 In Critical Path Method (CPM) for time scheduling, ‘forward pass calculation’ is carried out for determining
(A) Late start and early finish time (B) Early start and early finish time
(C) Late start and late finish time (D) Early start and late finish time

Q.5 Collapse of the World Trade Center (WTC), New York, in 2001, was due to
(A) Wind load failure

(B) Foundation failure

(C) Thermal performance failure of reinforcement steel in RCC

(D) Thermal performance failure of structural steel

Q.6 During the construction of tall buildings, the equipment used for hoisting building materials to the upper floors is a

(A) Goods lift (B) Capsule lift (C) Gantry crane (D) Tower crane

Q.7 A Rock-cut style of architecture is represented by

(A) Shyama Rama Temple, Bishnupur (B) Kailasa Temple, Ellora

(C) Kandariya Mahadeva Temple, Khajuraho (D) Sanchi Stupa, Sanchi

Q.8 ‘Area based development’ and ‘Pan city development’ are part of

(A) Smart City Mission (B) Digital India Mission

(C) Swachh Bharat Mission (D) Atal Innovation Mission

Q.9 In mass transportation, LRTS stands for

(A) Light Rail Transit System (B) Linear Rail Transit System

(C) Light Rail Transportation System (D) Linear Rail Transportation System

Q.10 The structural grid type shown in the figure is a

(A) Tartan Grid

(B) Square Grid

(C) Rectangular Grid
(D) Irregular Grid

Q.11 Assuming other variables remaining constant, the Tropical Summer Index
(A) Increases with increase in air velocity (B) Decreases with increase in wet-bulb temperature
(C) Decreases with increase in globe temperature (D) Increases with increase in vapour pressure

Q.12 Government of India’s urban development program ‘HRIDAY” stands for
(A) Heritage Rejuvenation Implementation Development Aayog Yojana

(B) Heritage Review Implementation Development Augmentation Yojana

(C) Heritage City Development and Augmentation Yojana

(D) Heritage City Improvement and Development Aawas Yojana

Q.13 As per the Urban and Regional Development Plan Formulation and Implementation (URDPFI) guidelines, the
plan period considered in a ‘Perspective plan’ is
(A) 1-10 years (B) 11-15 years (C) 20-30 years (D) 35-45 years

Q.14 The Hall of Nations, New Delhi, was designed by
(A) Charles Correa (B) Raj Rewal (C) Joseph Allen Stein (D) A. P. Kanvinde

Q.15 As per the National Building Code of India 2016, the minimum turning radius (in metres) required for fire tender
movement is

(A) 8.0 (B) 8.5 (©) 9.0 (D) 9.5
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Q.43 The planning norms for provision of schools in a given town is shown in the table below

Schools Population norm Land requirement per school
Elementary School One per 2500 persons 0.4 hectare
Primary School One per 5000 persons 1.0 hectare
Secondary School One per 12500 persons 2.0 hectare
Total land area required for providing all types of schools for a population of 200,000 is hectares.

Q.44 In a mixed use development on a 2.0 hectare site with 2.0 FAR, the ratio of residential to commercial floor area is
3:2. The minimum parking (in ECS) needed per 100 sqm of residential and commercial floor area is 1.0 and 1.25
respectively. Considering full FAR utilization, the total parking requirement is ECS.

Q.45 A plotted housing scheme on a site of 12 hectare has 60% saleable area. The average unit cost of land
development is INR 300 million per hectare. If the profit margin is 20%, then the selling price of land per hectare
is million INR.

Q.46 An isolated enclosure shown in the Figure has inlet P and outlet Q of 2 sqm each,

on the opposite walls. The outdoor wind speed is 5 m/sec. If the coefficient of

effectiveness is 0.6, the rate of natural ventilation in the enclosure due to wind action is
cum/hr.

Q.47 A 5m x 5m x 3m room has four 230 mm thick external brick walls. Total wall
fenestration is 10 sqm. The temperature difference between indoor and outdoor is 2 degC.
The air to air transmittance values for 230 mm thick brick wall and 200 mm thick aerated
concrete block wall are 2.4 and 1.7 W/sqm degC respectively. If the brick walls are
replaced with the aerated concrete block walls, then the change in conductive heat flow
through the walls is Ww.

Q.48 For an activity, ‘optimistic time duration’ is 4 days, ‘pessimistic time duration’ is 11 days
and ‘most-likely time duration’ is 8 days. The PERT value of time duration is  days (up to
one decimal place).

Q.49 In the Figure, the negative bending moment at point A of the cantilever is
kNm.

Q.50 The water consumption of a high rise apartment building with 60 dwelling units having an average household size
of 5 persons is 135 Ipcd. Assuming 80% of the total use is met with recycled water supply, the daily domestic demand
for the building is litres.

Q.51 In India, for 1.0 cum of M-20 grade concrete, the number of cement bags required is (up to two decimal places).

Q.52 The sound power level of an outdoor non-directional point source is 90 dB. Considering an atmospheric
impedance of 400 rayls, the sound pressure level at 10 m distance from the source is dB.

Q.53 The live load and dead load in a three storeyed residential building, transferred through a single column, is 12
tons and 18 tons respectively. If the soil bearing capacity is 10 ton/sqm and the factor of safety is 1.5, the area of
column footing is sqm (up to one decimal place).

Q.54 The indoor illumination requirement for a building is 350 Lux. If the daylight factor is 2.7 and the design sky
illuminance is 9000 Lux, then the required supplementary artificial lighting is Lux.

Q.55 Two design options of a business building on a 10.0 hectare site are being compared for built up area. Floor to
floor height of Option A is 3.6 m and that of Option B is 4.5 m. If the maximum allowable building height is 45 m
with same ground coverage for both options, the additional built up area achievable in Option A over Option
B is percent.

END OF THE QUESTION PAPER GATE 2018
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40. Match the following Urban Spaces in Group-I with their Names in Group-II

Group-I Group-11
P. 1. Piazza del Campo, Sienna
Q. 2. Forum, Rome
R. 3. Trafalgar Square, London
S. 4. Agora, Athens

5. St. Peter’s Square, Rome

(A)P4,Q-1,R2,S-3  (B)P-2,Q-3,R-1,S-5 (C)P-4,Q-3,R-1,S-5 (D)P-2,Q-1,R4,S3

41. Match the terms in Group-I with the appropriate Items in Group-1I

Group-I Group-11
P Toposheet 1 Path/Row
Q Satellite Image 2 Contour
R Wavelength 3 Focal Length
S Scan Line 4 Spectral Signature
5 Bits/inch
(A) P-5,Q-4,R-2, S-1 (B) P-5,Q-1,R-4,S-3 (C)P-2,Q-1,R4,S-5 (D)P-2,Q-4,R-1,S-5

42. Match the Concepts in Group-I with their appropriate Explanation in Group-1I

Group-1

Group-I1

P Planned Unit Development

1 Development occurring on vacant or underused lots in otherwise
built up areas

Q Infill Development

2 Development providing a fair and equitable way to integrate peri-
urban areas

R Transit Oriented Development

3 Developing a large area as a single entity merging zoning and
subdivision control

S Mixed Use Development

4 Development with compatible land uses integrating varied
activities at different times of the day

5 Development located within walking distance from mass transit
stations along the corridor

31
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Q.1. “‘Agora’ was provided in Greek towns as a place of
(A) Worship (B) Drama (C) Sports (D) Meeting

Q.2 The hue at the centre of the Munsell Colour Solid is
(A) Black (B) Grey (C) Sepia (D) White

Q.3 Which one of the following is NOT a traffic calming measure?

(A) Rumble strips (B) Roundabouts (C) Pedestrian crossings (D) Roadside trees
Q.4 ECBC stands for

(A) Electrical Conduit in Building Construction (B) Energy Conservation Building Code
(C) Electrical Credit in Building Code (D) Energy Credit in Building Construction
Q.5 Age-Sex cohort for a state in India is obtained from

(A) Census of India (B) Election Commission of India

(C) Indian Statistical Institute (D) Survey of India

Q.6 ‘Cover block’ is used as a building construction component in
(A) Brick wall (B) Curtain wall (C) Steel truss (D) RC beam

Q.7 “Villa Savoye’, Paris is an example of
(A) Modernism (B) Post Modernism (C) Deconstructivism (D) Eclecticism

Q.8 The least important measure for reducing cost of site development is
(A) Clustering the units (B) Eliminating landscaping costs
(C) Reducing road lengths (D) Narrowing road widths without reducing the right of way

Q.9 The role of a plasticizer in concrete is to improve
(A) Compressive strength (B) Permeability (C) Workability (D) Tensile strength

Q.10 Which one of the following causes seismic irregularity in a building?
(A) Rectangular plan shape (B) Vertical setback (C) Increase in height (D) Seismic joint

Q.11 The respective lengths of shadows generated for a free standing wall of given height L by sunlight
incident at angles of 30°, 45°, 60°, 90° to the horizontal are
(A)LV3,L,LA3,0 (B)L,L3,LA3,0 (C)LA3,L,LN3,0 (D)0, L3, L, L3

Q.12 Which one of the following mode is NOT categorized as a public transit?
(A) Bus (B) Ferry (C) Taxi (D) Tram

Q.13 Aerial photography is a useful tool to obtain
(A) Land contour data (B) Land cover data ~ (C) Land ownership data (D) Landuse data

Q.14 Which one of the following is biodegradable?
(A) Detergent (B) Leather (C) Recycled plastic (D) Aluminum foil

Q.15 The volume of surface runoff is least influenced by
(A) existing storm water drainage system (B) amount of rainfall ~ (C) site slope (D) size of watershed

Q.16 The best location for laying the main sewer line on a flat land is
(A) under the road (B) under the sidewalk
(C) under the central verge (D) under the open space along sidewalk

Q.17 Ponding is associated with
(A) RC column (B) Steel column (C) RC slab (D) Steel truss

Q.18 Among the following, the urban open space known for its human scale is
(A) Piazza del Campo, Sienna (B) Piazza del Popolo, Rome (C) St. Peter’s Square, Rome (D) Place de la Concorde,

Paris

Q.19 The most appropriate tree for designing a smell sensory pathway is
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Q.61 Match the architectural term in Group I with their description in Group II

Group | Group 11

P. Trombe wall 1. A black water filled vessel absorbing solar radiation
Q. Brise-soleil 2. Glass enclosed space for sun bathing

R. Drum wall 3. Glass-front masonry wall absorbing solar radiation
S. Solarium 4. Screen to shield the interiors from sunlight

(A)P-3,Q-4,R-1,S-2 (B)P-4,Q-1,R-3,S-2 (C)P-3,Q-1,R-2,S-4 (D) P-2,Q-1,R-3,S-4
Q62. The three components of Christaller’s theories of settlement system are
(A) Production, transport, centrality (B) Population, production, hierarchy

(C) Market, service, hierarchy (D) Production, market, transport

Q63. Match the valuation terms in Group I with their description in Group II

Group | Group 11

P. Scrap value 1. Value at the end of the utility period
Q. Salvage value 2. Value in present transaction

R. Market value 3. Value of dismantled material

S. Book value 4. Value after deducting the depreciation

(A)P3,Q-1,R-2, S4 (B)P-2,Q3,R4,S-1  (C)P-1,Q2,R3,S-4 (D) P-3,Q4,R-1,S2

Q64. Match the urban forms in Group I with their descriptions in Group II

Group | Group 11

P. Satellite 1. Urban centre around large open space

Q. Constellations 2. Urban form around a main centre

R. Ring 3. Similar sized urban centres in close proximity
S. Radio centric 4. Circular form with radical corridors

(A)P-1,Q-3,R4,S2  (B)P2,Q3,R-1,S4 (C)P2,Q4,R3,S-1 (D) P-1,Q2,R3,S4

Q.65 Match the arches in Group I with their names in Group II

Group I

P Q R S

Group II

1. Segmental | 2. Equilateral [ 3. Flat [ 4. Semi-circular

(A)P-3,Q-1, R4, 82 (B)P4,Q-1,R-2,S3 _ (C)P-3,Q4,R2,S-1 (D)P-2,Q3,R-1,S4

Q66. The correct chronological sequence of the following building is:

(A) Lingaraj Temple > Sanchi Stupa > Padmanabhapuram Palace > Fatehpur Sikri > Gol Gumbaz
(B) Lingaraj Temple > Sanchi Stupa > Fatehpur Sikri > Padmanabhapuram Palace > Gol Gumbaz
(C) Sanchi Stupa > Lingaraj Temple > Gol Gumbaz > Fatehpur Sikri > Padmanabhapuram Palace
(D) Sanchi Stupa > Lingaraj Temple > Padmanabhapuram Place > Fatehpur Sikri > Gol Gumbaz

Q67. The components of energy embodied in a building material are
P. Obtaining government approval for quarrying

Q. Quarrying of the raw material

R. Transporting the raw material to the manufacturing unit

S. Manufacturing the building material

(A)P,R,S (B)P,Q,S (C)Q,R,S (D)P,Q,R
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Q.30 Urushringa is the design component used in Shikhara of one of the following temple styles
(A) Bhubaneshwari (B) Dravidian (C) Khajuraho (D) Deccan

Q.31 Development that meets the needs of the present without compromising the ability of future generations to meet
their own needs is

(A) Health, education and welfare development (B) Sustainable development

(C) Economic development (D) Infrastructure development

Q.32 Shell structure derives its strength primarily from its
(A) Shape (B) Wall thickness (C) Strength of the materials (D) Size

Q.33 The primary role of braces in a High-Rise building is to
(A) Resist the Gravity load (B) Restrict the lateral sway (C) Improve the elevation (D) Achieve large storey sway

Q.34 Weep holes refer to

(A) Internal duct in human anatomy connecting eyes and throat
(B) Rain water pipes connecting upper terraces to next lower one
(C) Holes made in a log to remove moisture

(D) Holes in retaining walls to allow water to drain out

Q.35 A structural device called pendentive is used in
(A) Closing the end of a vault (B) Decorating the corners of room

(C) Making a vault on a long passage (D) Making a dome on a square plan

Q.36 The dome of the Gol Gumbaj at Bijapur is supported by
(A) Intersecting walls  (B) Filling inside corners  (C) Intersecting arches (D) Massive piers

Q.37 Match the type of building in Group I with their type of foundation in Group 2

Group | Group 11
P. | Single storeyed 1. | Isolated footing
Q. | Three storeyed 2. | Raft foundation
R. | 5to 8 storeyed 3. | Pile foundation
S. | 10 storeyed and above 4. | Well foundation
(A) P-1,Q-3,R-4, S-1 (B) P-4, Q-3,R-2, S-1 (C) P-1,Q-1,R-2, S-3 (D) P-2,Q-3,R-4,S-2

Q.38 Match the figure in Group I with the concepts in Group 2

Group I Group 11
P. 1. | Christaller’s concept
Q. 2. | Garden City concept
R. 3. | Multi nuclei concept
4. | Radburn concept

(A)P-1,Q-3,R4 (B)P-2,Q-1, R-4 (C) P2, Q3, R-1 (D) P-1, Q-3, R-2
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Q.39 Match the period / style in Group I with their most significant contributions in the progress of architecture in
Group 2

Group | Group 11
P. | Egyptian 1. | New bonding material
Q. | Greek 2. | Building skeleton & skin
R. | Roman 3. | Trabeation
S. | Gothic 4. | Optical correction

(A)P-2,Q-1,R3,84 (B)P-3,Q4,R-1,S2 (C)P-1,Q2,R3,S4 (D)P-4,Q3,R2, 51

Q.40 If the height of a building is 4 and distance of viewing is d, then distance relation ratio is given by h:d. Match the
h:d in Group I with their characteristics in Group IT

Group I Group 11
P. |11 1. | Tend to see object as an edge
Q. |12 2. | Tend to notice details more than the facade
R. | 1:3 3. | Tend to see object as a whole together with details
S |14 4. | Tend to see object in relation to surrounding objects
(A) P-2,Q-3,R-4, S-1 (B) P-2, Q-4,R-3, S-1 (C)P-1,Q-3,R-4,S-2 (D) P-4,Q-2,R-3, S-1

Q.41 Match AutoCad variables in Group I with their function in Group 2

Group | Group 11
P. | Mirrtext 1. | Sets drawing units
Q. | Measurement 2. | Mirrors the text object
R. | Hidedtext 3. | Sets units for angles
S. | Aunits 4. | Controls how mirror command reflects text
5. | Controls how visibility of text objects during hide command
6. | Hide the text objects
7. | Measures the distance between two points
(A) P-1,Q-1,R-5, S-3 (B) P-2, Q-7, R-6, S-3 (C) P-2,Q-7,R-5, S-1 (D) P-4, Q-7, R-6, S-1

Q.42 The correlation between population size of cities and area under
residential use is depicted by the curves A, B, C, D. Choose the correct
one.

(A) Curve A

(B) Curve B

(C) Curve C

(D) Curve D

Q.43 To describe the traffic characteristics of a city, show how you would
identify the volume of

Group I Group II
P. | Peak hour traffic 1. | By quantifying traffic that stops within the city
Q. | Through traffic 2. | By determining the maximum hourly traffic volume
R. | Terminating traffic 3. | By observing the traffic that does not stop inside the city
(A) P-1,Q-2,R-3 (B) P-2, Q-3, R-1 (C) P-3,Q-1,R-2 (D) P-2,Q-1,R-3

Q.44 Match the typology of garden in Group I with their features in Group 2

Group | Group 11

P. | Mughal garden 1. | Moss, manicured trees, rocks, water
Q. | Italian garden 2. | Cycle track, meandering walkways, benches
R. | Japanese garden 3. | Sculptures of pretty nymphs, angels, fountains
S. | City forest 4. | Geometrical floral patterns, flowing water, stone shelters
(A) P-1,Q-4,R-3, S-2 (B) P-3,Q-2,R-4, S-1 (C) P-4,Q-3,R-1,S-2 (D) P-2,Q-1,R-3,S-4
Q.45 Choose TWO abbreviations from the following that are very commonly used in transportation planning

MOU DIB

DPC PCU
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ROW RAW
ITI EIA
(A) MOU, ROW (B) ITL, DIB (C) ROW, PCU (D) ROW, EIA

Q.46 Find the correct matches in the given list of architectural entities and the architectural style/period

Group I Group 11
P. | Temple 1. | Mohenjodaro
Q. | Public bath 2. | Greek
R. | Agora 3. | Roman
S. | Granary 4. | Mayan
(A)Q-3,R-4 (B)Q-1,Q-3 (C)S-3,S-4 (D) P-2,P-3

Q.47 Stress due to bending moment may be computed through appropriate combination from the following parameters.
Select the appropriate choice out of the ones given below.

M Bending moment I Moment of Inertia

y _ Distance from neutral axis E  Young’s modulus of elasticity

R Radius of curvature o Stress due to bending

(A)oR=yE (BYMI=Eo (C) sI=MR (D) oy =ME

Q.48 Match the shape of the age-sex pyramid and their interpretations.
P Q R S

1. City offers high employment opportunity

2. City’s population is aging

3. City has poor employment opportunity

4. City has young population

(A) P-4,Q-1,R-2,S-3 (B) P-1,Q-2,R-3,S-4 (C) P-2,Q-3,R-4, S-1 (D) P-3,Q-4,R-1,S-2

Q.49 Choose the most appropriate design approaches that signify Laurie Baker’s work

P. Recycling of materials

Q. Imaginative use of brick in construction

R. Innovative construction method to save cost

S. New vocabulary in indigenous construction

(A)P,R B)Q,S (©OR,S D)P, S

Q.50 A two colour / tone colour scheme is proposed for an office building. Which is the most appropriate set of
combinations between the desired effect and the colour scheme?

Group | Group 11
P. | Contrasting 1. | Complementary colours
Q. | Formal 2. | Extreme gray values
R. | Neutral 3. | Light colours
(A)P-2,Q-3 B)Q-1,Q-3 (C)R-1 (D) P-1, P-2

Q.51 The efficiency of a modern housing scheme can be best assessed by
P. Efficient planning of a dwelling unit

Q. Better carpet area ratio

R. Imported finishes and fixtures

S. Good general common facilities
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T. Good landscaping

(A)R,S, T B)Q,S, T (©)P,Q,S (D)P,R, T
Q52. Given below are the statements related to AutoCad
Group | Group 11
P. | Mspace: switches from model space to paper space 1. | True
Q. | Undo: restores last object erased 2. | False
R. | Multiple: Repeats the command you enter you press ESC
S. | Layerp: restore a deleted layer
(A) P-1,Q-2,R-1, S-1 (B) P-2,Q-2,R-1,S-2 (C) P-2,Q-1,R-2, S-1 (D) P-2,Q-1,R-2,S-2

Q53. The tract of land having a concave slope implies that

(A) Contour lines are spaced at decreasing distances in the downhill direction
(B) Contour lines are equally spaced

(C) Contour lines are spaced at increasing distance in the downhill direction
(D) There is no trend in spacing of contour lines

Q54. Given below is a sketch plan of a hilly site and
two points to be connected by road. Select the best
road alignment. Contour interval is 2 m.

(A) Alignment A

(B) Alignment B

(C) Alignment C

(D) Alignment D

Q55. Select the most appropriate sequence of the major space in a Hindu temple
(A) Antaral > Mandapam > Ardhamandapam > Garbhagruh
(B) Mandapam > Antaral > Ardhamandapam > Garbhagruh
(C) Garbhagruh > Antaral > Ardhamandapam > Mandapam
(D) Ardhamandapam > Mandapam > Antaral > Garbhagruh

Q56. Identify the devices from Group I that prevent sliding of truss roof components in Group II

Group I Group II
P. | Screw 1. | Battens
Q. | Bolt 2. | Purlins
R. | Wall plate 3. | Rafters
S. | Cleat 4. | Struts
(A)P-3,Q-4 (B) S-3 (C)s-2 (D) P-2,R-4

Q57. Choose the most appropriate set of facilities to be provided at the Sector level for about 20,000 inhabitants in a
town of 3,25,000 inhabitants
P. High school Q. College R. Play field S. Shopping center T. Civic center

AMP,QR (BQRT (OPRS (D)Q,S,T

Q58. In different climate zones, different sets of devices are used to achieve comfort in a dwelling. Choose the most
appropriate set.

Group | Group 11
P. | Warm and humid Thick walls
Q. | Hot and dry Central courtyard
R. | Composite Thin walls

Small openings

Good ventilation

B R Eal Pl D fo

Evaporative cooling
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(A) P-3, Q-6, R4, -5 (B) P-2, Q-1, R4, S-5 (C) P-2, Q-1, R-6, S-3 (D) P-6, Q-1, R-2, S-4

Q65. Find out which of the following are TRUE (T) or FALSE (F) and choose the correct combination.

Group I Group 11
P. | Housing loan amount is determined by repayment capacity 1. True
Q. | The period of repayment of housing loans is never more than 7 years 2. False
R. | In the villages, loans for house building is still taken from private sources
S. | Housing loan packages are available from LIC, HUDCO, HDFC, CPWD & SBI
(A) P-1,Q-2,R-1,S-2 (B) P-2, Q-1,R-2, S-2 (C) P-1,Q-2,R-2,S-1 (D) P-2,Q-1,R-1, S-2

Q66. Match the quotation in Group I with their authors in group II

Group I Group II
P. | Form follows function 1. | Albert Einstein
Q. | Imagination is more important than knowledge | 2. | Winston Churchill
R. | Form follows climate 3. | Louis Sullivan
S. | We shape the buildings thereafter they shape us | 4. | Charles Correa
(A)P-1,Q-2,R-3,S4 (B) P-3,Q-1,R-4,S-2 (C) P-2,Q-3,R-1,S-4 (D) P-4, Q-2,R-3, S-1

Q67. Referring to the Figure below, select the valid combination of
symbols representing the parameters given below

Group | Group 11
P. | Shearing force at point A 1. | Maximum value
Q. | Shearing force at point B 2. | Positive value
R. | Shearing force at point C 3. | Negative value
S. | Bending moment at point A 4. | Zero
T. | Bending moment at point B
U. | Bending moment at point C
V. | Torsion at point A
(A) P-1,S-1, V-1 (B)R-4,U-3,T-2 (C)Q-1,T-3,V4 (D) S-3, P-4, T-2

Q68. Identify the most appropriate sequence of processes used for treatment of waste water

(A) Skimming tank > Racks & screen > Precipitation tank > Sedimentation tank > Biological growth > Disinfection
(B) Biological growth > Racks & screen > Skimming tank > Sedimentation tank > Precipitation tank > Disinfection
(C) Racks & screen > Skimming tank > Sedimentation tank > Precipitation tank > Biological growth > Disinfection
(D) Biological growth > Skimming tank > Precipitation > Racks & screen > Sedimentation tank > Disinfection

Q69. A plot of land under development is located in a rocky area without any public sewerage system. Identify the
most appropriate combination for sewage disposal for the proposed development.

P. Septic tank Q. Soak pit R. Anaerobic filter S. Oxidation

(A)P,Q (B)S,R (C)P,R D)S

Q70. Match the elements of imageability with their most appropriate characteristics.

Elements Characteristics
P. | Node 1. | Strategic foci into which observer can enter
Q. | District 2. | Act as lateral reference and often path as well
R. | Landmark 3. | Area of homogeneous character recognised by clues
S. | Edge 4. | Singularity, contrast with its context. Observer does not
enter in

(A)P3,Q-1,R2,8S4  (B)P-1,Q3,R4,S2  (C)P-4,Q3,R1,S2  (D)P4,Q3,R2, 51

Q71. The bio-climatic chart defines comfort zone in terms of
P.DBT

Q. Effective Temperature (ET)

R. Relative Humidity
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S. Heat Stress Index

(A)P, QR

(B)P,R

©Qs

Q72. Match the terms from Group I with the appropriate items in Group II

(D)P,R, S

Group | Group 11
P. | Town Planning Scheme 1. | Additional FAR granted to the developer if he provides public
amenities / space
Q. | Transferable Development Right 2. | A legal procedure that allows pooling of land by owners,
preparation of layout and redistribution of final plots.
R. | Incentive zoning 3. | Allows the plot owner to transfer the FAR/FSI on the area of the

plot, surrounded to the local authority, to another plot

(A)P3,Q-1,R2

Q73. Match the housing programme in Group I with their key-features in Group II

(B) P-2, Q-1,R3

(C) P2, Q3, R-1

(D) P-3,Q2, R-1

Group |

Group 11

KIP in Indonesia

Participatory, stress on young beneficiaries’ education

MHP of Sri Lanka

Participatory, beneficiaries’ contributed land

Orangi project of Pakistan

Employment generative, tenureship to beneficieries, in situ

=0

CDP of Hyderabad, India

BN —

Flexible assistance, tenureship beneficiaries, in situ

(A) P2, Q-4, R-1, -3

Q74. Match the names of the tree in Group I with the

(B)P-1, Q-2, R3, S-4

(C)P-3,Q-1,R-2, S-4

(D) P-4, Q-3, R4, S-3

shape of their leaves in Group II

Group I Group 11
P. | Ticus religiosta 1.
Q. | Cassia fistula 2.
R. | Delonix regia 3.
S. | Polyalthia longifolia 4.

(A) P-3, Q-2, R4, S-1

(B) P-4, Q-3,R-1, S-2

(C)P-3,Q-1,R-4,S-2

(D) P-2,Q-1,R-3, S-4

Q75. Match the Orders of Architecture in Group I with their most appropriate symbolic expression in Group II

Group I Group II
P. | Doric 1. | Floral
Q. | Iconic 2. | Most decorative
R. | Corinthian 3. | Masculine
S. | Composite 4. | Feminine

(A)P-3,Q-4,R-1,S2

(B) P-2, Q-3, R4, S-1

(C) P4, Q-1,R-2, S-3

(D) P-1, Q4, R-3, 82

Q76. Referring to the structure shown in figure below, the maximum Shearing force in the beam is at point

(V2

®)Q

(OR

D)S
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T. Stability

Which of the following combination of qualities is most appropriate for thermal insulation?
(A)P,QR B)P,Q,S ©QR,S (D)R,S, T

Q56. Sight lines are manipulated in the design of a complex by

P. Slight shifts in ground level

Q. Path directions

R. Position of opaque barriers

S. Some focal objects

T. Rising levels of middle grounds

Which of the following combinations provides the best manipulations?
(A)P,Q,R B)Q,R,S (OR,S, T (D)P,R, S

Q57. Following factors are considered for architectural design

P. Scale of different spaces

Q. location of elements

R. Topographical conditions

S. Structural system

Which of the following combination of factors is most suitable for proximity diagramming?
(A)R&S (B)Q &R O)P&Q MD)P&S

Q58. Which of the following combination correctly represent the labels indicated
in the diagram given below?

A [® © D)
RIDGE Q R Q P
VALLEY R Q R Q
HIP P P S R
GABLE END S S T T
EAVES PROJECTION | T T P S

Q59. Indicate the correct combination of dimensions against the labels shown below in the diagram of W.C.
Dimensions are in centimetres.

A) ®) © D)
P 70 30 55 75
Q 30 24 34 55
R 130 90 100 130
S 15 15 24 30
T 90 65 78 95
U 60 28 39 30

Q60. Indicate the correct combination of the duals of five platonic solids given below
T- TETRAHEDRON

C- CUBE

O- OCTAHEDRON

I- ICOSEHEDRON

D- DODECAHEDRON

(A) (B) (©) D)
T-T T-0 T-D T-1
Cc-0 C-D c-C D-D
1-D 11 1-0 0-C
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Q61. Indicate the correct combination of names of the following bolts

(A) B) ©) D)
P L-Bolt Wood Bolt Rectangular Bolt Crank Bolt
Q Coach Screw Wood Screw Needle screw Coach Screw
R Purlin bolt J- Bolt Hook bolt Hook Bolt
S Left Crank Bolt Left Hand Bolt Skewed Bolt Cranked Hook Bolt

Q62. Match the following landscape architects listed in Group A with their works listed in Group B

Group | Group 11
P. | Andre Le Notre 1. | Varsailles, France
Q. | Valladier 2. | The Piazza del Popolo, Rome
R. | John Wood 3. | The Regents Park
S. | John Nash 4. | Palace de la Concorde
5. | Terrace Trivoli Garden
6. | The Royal Cresent & Circus at Bath
(A) P-3, Q-4,R-6, S-5 (B) P-1, Q-2, R-6, S-3 (C) P-3,Q-2,R-4, S-6 (D) P-3,Q-2,R-6, S-5

Q63. Identify two attributes which best describes to the works of Michael Graves
P. Anthropomorphic

Q. Aesthetic irony

R. Traditional symmetry

S. Symbolic

(A)P,S (B)P,S (CO)Q,R (D)R,S

Q64. Select three important factors from the following, which were considered by Louis I. Khan in his works
P. Materials and the ways they can be joined together

Q. Heights

R. Sensitivity to light

S. Grand spaces

T. Glass & steel

(A) PQR (B) PRS (C) RST (D) PST

Q65. The abstract form, shown below, of an Ancient Indian settlement represents
(A) Kurmaka (B) Nandyavarta (C) Padmaka (D) Swastika

Q66. Match the following commands in the AUTOCAD

Group I Group II
P. | REVSURF 1. | Reverses the last command
Q. | SURFTAB 2. | Makes a view portable to other software applications
R. | VIEWPORT 3. | Revolves an entry
S. | SHX 4. | Opens another window
5. | Surfing the table generated
6. | Assigning the mesh density
7. | Related to shape file
(A) P-1,Q-5,R-2, S-6 (B) P-2, Q-6, R4, S-5 (C) P-5,Q-3,R-7,S-4 (D) P-3, Q-6, R-4, S-7
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Q73. Match the following paints in Group I against their most important quality as mentions in Group 2

Group |

Group 11

Cement paint

Water proofing

Plastic Emulsion paint

Glossy appearance

Oilbound Distemper

Decorative appearance

w|mlo|

Synthetic Enamel paint

Easily washable

Fire resistant

o] | w0

Acid resistant

(A)P-1,Q-3, R4, S-5

(B) P2, Q-3,R-5, S-3

(C)P-1, Q-6,R-3, 54

Q74. Strips of two different metals firmly joined together as shown in the figure.

Select the changed profile of the joined strips, while heated, from the figure shown below.
s

(AP B)Q

(OR

Q75. Match the propagator with the following concepts.

(D) P-2, Q-1, R4, S-6

Group I (Propagators) Group II (Concepts)
P. | Total architecture 1. | Patrick Geddes
Q. | Ekistics 2. | Jean Gottman
R. | Megalopolis 3. | Doxiadis
S. | Radburn 4. | Walter Gropius
T. | Conservative surgery 5. | Clarence Stein

(A)P-4,Q-3,R-2,S-5,T-1 (B)P-3,Q-4,R-2,S-5,T-1 (C)P-5,Q-2,R-4,S-1,T-3 (D)P-4,Q-5R-3,S-2,T-1
Q76. In Gandhi Smarak Saangrahalaya architect Charles Correa used different types of finishes. Select the combination
of finishes used in the building.

P. Stone cladding

Q. Exposed brick

R. Plastering & painting

S. marble chips finish

T. Exposed concrete

U. Plain cement concrete finish

(A)R,S, T B)Q, T, U (©)P,Q,R (D)Q,R,S
Q77. Match the correct names of the architectural styles and periods.
P Q R S
1 2 3 4
Moorish Style Romanesque Style Gothic Style Renaissance Style
15" Century 11" — 12* Century 13" — 14" Century 15" — 16" Century

(A) P-1,Q-2,R-3,S-4

(B) P-2, Q-4, R-4, S-1

(C) P-1,Q-3, R4, S-1

(D) P-2, Q-1,R-2, S-2

Q78. A4 cmx 4 cm area on a map represented a land area of 16 hectares of ground. If this map is transformed to a
scale of 1:5000 the same ground area will be represented by

(A) 80 sqm

(B) 32 sqm

(C) 64 sqm

(D) 40 sqm
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Q79. The figures 1 and 2 represent two different cases of buildings forms, building layouts and site features on sites
located respectively in hot-humid and hot-dry regions. Considering the factors listed below which of the following
options compared best the relative pressure and absence of these factors in the two cases.

Factors:

V- Cross Ventilation

P- Privacy in outdoor space
E- Exposure to outside view

(A) Figure 1 has more V, more P and better E than Figure 2
(B) Figure 2 has less V, more P and better E than Figure 1
(C) Figure 2 has more V, more P and less E than Figure 1
(D) Figure 1 has more V, less P and better E than Figure 2

Q80. The graph below shows urban population growths of four countries
(P, Q, R and S) with time.

Which of the following statements is INCORRECT?

(A) Urbanisation started much later in ‘P’ than in ‘S’ and it has achieved
lower growth rate.

(B) Growth rate is higher in ‘Q’ than in ‘R’

(C)Growth rate has been higher in ‘P’ than in ‘Q’, ‘R’, °S’ after 1900
(D) Urban population is higher in ‘R’ than in ‘Q’

Q81. The following figures show four different unmanaged traffic intersections in a city.

Which of the following statements shows the correct numbers of potential traffic conflict points (excluding merging
points) at the intersections?

(A) P-8, Q-3,R-3,8-2
(B) P-16, Q-3, R-3, $-0
(C) P-8, Q-3,R-3, S-0

(D) P-16, Q-3, R-3, S-2

Q82. Arrange the sequence of events in a Residential site development

P. Levelling and land filling

Q. Trees and plantation

R. Electrification

S. Allotment

T. Provision of roads

U. Provision of water supply, sewerage and drainage

(A)R,S,T,U,P,Q (B)P,R,S,U,T,Q (©)Q,P,S,R,T,U (D)P,T,Q,U,R,S

Q83. Indicate the correct match for items given in Group I with items given in Group 11

Group I Group II
P. | Stone 1. | Pitting
Q. | Timber 2. | Mottle
R. | Brick 3. | Chalking
S. | Lime 4. | Star shake
5. | Unburnt
6. | Cracking
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(A) P-2, Q-4, RS, S-1 (B) P2, Q-3, R-1, S-6 (C) P-3,Q-1,R-5,S-2 (D) P-1, Q-3, R-4, S-2

Q84. Which is the correct match for items given in Group I with items given in Group II

Group I Group II
P. | Thermal inversion 1. | Water repellent
Q. | Efflorescence 2. | Stable airflow
R. | Hydrophobic surface 3. | Lecture Hall
S. | Psychedelic effect 4. | Crystallization
5. | Globulation
(A) P-2,Q-4,R-1, S-3 (B) P-2, Q-3,R-4, S-1 (C) P-1, Q-4, R-3, S-1 (D) P-5,Q-3,R-1, S-2

Q85. A general hospital has the following functional areas.

P. Entry

Q. Emergency

R. Out Patient Department

S. In Patient Department

T. Diagnostic Therapeutic Unit

U. Incinerator

V. Mortuary

W. Kitchen & Laundry

Select from the following group of pairs the one you consider as most appropriate designing the hospital.
(A) PR, QW, RS (B) PR, ST, RT (CO)RT, PU, RV (D)RV, UV, QR

Q86. In high-rise building the walls are built thinner as they get higher. Select the most important pair of factors.
P. Thinner wall has less weight to bear at the top

Q. Thinner walls are suitable for earthquake

R. Thinner walls look beautiful

S. Thinner walls can take electrical conduit pipe easily

T. Thinner walls have moment of inertia

(A)P,R B)P,Q (OR,S D)Q, T

Q87. In the landscape drains correlate the drain types with their positive or negative attributes and select the
appropriate combinations.

Group | Group 11
P. | Open drain 1. | Economic
Q. | Swale 2. | Easy collection
R. | French drain 3. | Susceptible to clogging
S. | Pipe drain 4. | High rate of flow
5. | Easy maintenance
6. | Visual scar
(A)P-1,2,4,6 (B)Q-2,3,6,4 (OR-1,2,5,6 (D) S-1,4,5,6

Q88. Match the tree forms with their corresponding functions as listed below.
Functions:

1. Visual screening

2. Shading of functions around

3. Backdrop

4. Waterside edge planting

5. Boundary edging of a functional area

6. Scale induction of the adjoining object

(A) P-3,Q-1,R-5,S-2 (B) P-1, Q-3, R4, S-6 (C)P-1,Q-2,R-5,S-4 (D) P-3,Q-6, R-1, S-4
Q89. The Age-Sex pyramid of an urban area shows a bulge in the age group of 15 to 25.

Select the likely correct group of inference.

P- Birth rate has fallen
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Q- In-migration is high

R- Out-migration is high

S- Death rate has fallen

T- Males are more the females

(A) P-Q (B) P-R (O R-T (D) S-T

Q90. Truss elements are marked in the following drawing. Match them with the list given below.
1. Rafter

. Strut

. King post

. Diagonal tie

Flat tie

. Support

. Main tie

(A) P-1, Q-2, R-3, S-4, T-5, U-6 (B) P-3, Q-1, R-3, S-6, T-7, U-4
(C) P-3,Q-4, R-5, S-1, T-2, U-7 (D) P-2, Q-4, R-5, -7, T-6, U-3

Q91. Select the items in the Group I which matches most appropriately with the items of Group II

Group | Group 11
P. | Air delivery system 1. | Adsorption
Q. | Air distribution system 2. | Dampers
R. | Dehumidification 3. | Spray washers
4. | Diffusers
5. | Dry filter
(A) P-1,Q-3,R-5 (B) P-2, Q-4, R-1 (C) P-2,Q-4,R-3 (D) P-1,Q-2,R-3

END OF THE QUESTION PAPER GATE 2004
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Q.63 Poor academic performances of school children were attributed to missing breakfast and subsequent malnutrition.
The investigating survey schedule questioned every student, how many days the students have missed the breakfast?
Their response may be referred as

(A) nominal scale (B) ordinal scale (C) longitudinal scale (D) interval scale

Q.64 A site map shows five contour lines. A line drawn across the lowest the highest contour measures 125 m and has
a slope of 8%. Determine the contour interval
(A)5m (B)2.5m (C) 10m (D)2 m

Q.66 In energy technology, efficiency is equal to energy output by energy input. If the efficiency level of a particular
fossil fuel is 90% and the mechanical efficiency of the vehicle is 25% then how much is the total efficiency of the
vehicle?

(A) 62.5% (B) 22.5% (C) 33.33% (D) 82.5%

Q67. Identify the components of Geographical Information System

computer system and software

spatial data

uniform energy source

a super sensor

real time data handling system

data management and analytical tools

(A)P,Q.R,S,T,U (B) P,Q,S,U (©)P,QU D)P,S,T,U

cHwwo T

Q68. The Bahai Temple at New Delhi has a Lotus Plan. The Louis has x number of petals, y number of equal angles
and z type of architectural tradition. Which of the following is correct?

Type X y 4

(A) 12 30° Egyptian Mastaba

(B) 9 40° Persian Sepharial

©) 10 36° Santa Sophia, Turkey

(D) 8 45° Ideal City of Vincenzo Scamozzi

Q69. Michael Wilford, Peter Salter and Richard Rogers are associated with

(A) Potsdamer Plaza (Berlin), Kyoto Center (Japan), Music School and Theatre Academy (Stuttgart)
(B) Marylenbone Gale (UK), Islamic Arts Center (London), Stonhenge Visitors Club (UK)

(C) Reich Slag (Berlin), Camden Arts Center (France), Tate Gallery (Cornwall)

(D) Fountain Abbey Visitors Center (Yorkshire), Flat Conversion (London), More Cambe (UK)

Q70. Match the followings shown in Group 1 with the sketches shown in Group 2

Group 2 Group 2

P Single socketed pipe
Q Double equal junction
R Pipe-shoe

S Reducing piece
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A) (B) © (D)
P-5 P-4 P-8 P-3
Q-4 Q-2 Q-6 Q-1
R-1 R-7 R-5 R-2
S-7 S-5 S-1 S-7
Q71. Which is the correct match for items given in Group I with items given in Group 2?
Group I Group 11
P Plastering 1 Volume
Q Earthwork 2 PERT
R Reinforcement 3 Schedule of Bending
S Management 4 Area
5 Temperature
(A)P-4,Q-1,R-3,8-2 (B)P-2,Q-1, R-3,S-4 (C)P-3,Q-5,R-2,S-4 (D)P-2,Q-3,R-4,8S-5

Q.72 Match the attributes with the corresponding shape of central island in a
rotary shown in the sketches below

P reduction of vehicular speed on entering rotary and enable speeding of
going out vehicle

Q enables excessive speeding of vehicles

R where two equally important roads cross

S accommodates four or more intersecting roads and allows greater traffic
flow along direction of elongation

(A)P-3,Q-4,R-1,8-2 (B)P-1,Q-2, R-3, S-4
(C)P4,Q-2,R-4,S-1 (D)P-3,Q-4,R-2,S-1

Q.73 Identify the attributes that apply to sanitary landfill

P waste is deposited in 0.90 m - 4.50 m thick layers

Q low lying marshy waste land are transformed into useful areas
R attract flies, insects, and rodents

S causes health and pollution hazards

T chances of fire hazard in wet weather

U skilled personnel are required

V semi-skilled personnel are required

(A)R,S, T,U (B)P,Q, T,V (C)P,Q,S, T (D)Q,R,S, T

Q.74 Match the urban forms in Group I with corresponding urban areas in Group 2

Group I (Urban form) Group II (Urban area)
P sheet 1 Delhi
Q star 2 Tokyo
R ring 3 Copenhagen
S liner 4 Ohio
5 Bombay
6 Chandigarh
(A)P-3,Q-2,R4,S-6 (B)P-2,Q-3, R-1,S-5 (©)P-1,Q-2,R-3,S-6 (D)P-4,Q-1,R-2,S-3

Q.75 Four sequences of development are given below. Choose the one that is appropriate for slums
(A) land -> services -> house -> people (B) land- > services -> people -> house
(C) people -> land -> house -> services (D) land -> people -> house -> services
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(A) 90-120 meters (B) 50-80 meters  (C) 120 — 150 meters (D) 150 — 300 meters

2.6 What is the rate of ventilation due to wind action if the free area of the window is 1 sq.m., and the wind speed is 1
m/hr. Assume the wind to be perpendicular to the window.
(A) 1.0 cu.m./hour (B) 0.6 cum./hour  (C) 0.3 cum./hour (D) 0.1 cu.m./hour

2.7 The diagram below shows the relative distribution of different
types of housing within a total residential area of 150 hectares. If the
net density of the plotted housing area is 350 ppha., how many people
will be accommodated there?

(A) 20,000-25,000 (B) 25,000-30,000

(C) 30,000-35,000 (D) 35,000-40,000

2.8 As per 1991 Census, the urban component of India’s total population was between
(A) 10% and 20%  (B) 20% and 30%  (C) 30% and 40% (D) 40% and 50%

2.9 Zinc coating is given over the steel reinforcement to
(A) increase tensile strength (B) reduce bending capacity  (C) reduce corrosion (D) increase bind strength

2.10 Which of the following sequence of names constitutes the botanical name for identification and use of landscape
plants? (A) species and order (B) order and species (C) family and species D) genera and species

2.11 For a four-way road intersection the following alternative traffic management schemes are proposed.
1) signalised intersection
ii) manually controlled intersection
iii) rotary intersection

Considering the above alternatives, which of the following statements is INCORRECT?

(A) All are equally space consuming

(B) (i) is more power consuming than (ii) and (iii)

(C) (ii) is more manpower consuming than (i) and (iii)

(D) (iii) is less power and manpower consuming than ‘i’ and “ii’

2.12. A residential plot of 20 metre frontage and 25 metre depth is governed by the development regulations of
maximum FAR of 200 and maximum plot coverage of 50%. Up to what maximum height can the plot be built?
(A) 2 floors  (B) 3 floors (C) 4 floors (D) 10 floors

2.13 Minimum visibility distance at a major road intersection, for a design speed of 80 kmph is
(A) 200 metres (B) 180 metres (C) 80 metres (D) 100 metres

2.14 For accumulation of Re. 1/- for ‘n’ years at a given rate of compound interest ‘i’, the annual sinking fund is equal
to (A) 1/ (B) (1+i)" ©) {(1+)" =1} /i (D) i/ {A+)"-1}

2.15 Which of the following parametric condition will provide the most suitable land for intensive development of
settlement?

(A) slope = 4%; soil = silty loam aggregate; depth of water table = 6 metres; vegetation = moderate

(B) slope =20%; soil = aggregate sand; depth of water table = 30 metres; vegetation = barren.

(C) slope =2 %); soil = clay; depth of water table = 1 metre

(D) slope = 10%; soil = sandy loam; depth of water table = 15 metres; vegetation = dense

2.16. A rectangular room (internal dimension 5 m x 3 m) is made of 250 mm walls. Calculate the volume of concrete

needed for 25 mm Damp Proof Course.
(A) 0.425 cum. (B)4.25cum. (C)0.4 cum. (D) 4.0 cum.
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6. Illustrate with sketches distance relationship during Greek period highlighting the major features.

7. A housing project is initiated to build 30,000 dwelling units of different categories (20% H.L.G of 80 sq.m., 30%
M.LG. of 60 sq.m., and 50% E.W.S. of 25 sq.m.). Assuming the cost of land, site development, construction cost and
overhead cost to be Rs. 1,000 per sq.m., Rs. 500 per sq.m., Rs. 3,000 per sq.m. respectively for the upper income
group. The total cost of the self financing project is estimated as Rs. 62,250 lacs.Work out the various cost components

for E.W.S. housing.

8. Write an interactive programme in FORTRAN or BASIC for computation of V, where
V=" (xiy5)

SECTION B (50 marks)
PART 1 Answer any TEN questions. All questions carry equal marks.

9. Explain important architectural contributions made by Mies Van der Rohe in his dometic buildings.
10. Explain with sketches construction of Gothic wall and vaults.
11. Tllustrate with sketches the difference between random rubble and ashlar works in stone masonry.

12. Draw a conceptual diagram and label the different components of the typical fire-fighting system in an apartment
building above 24 m.

13. An investor has a capital of Rs. 15 lacs from which he expects a return of 14.5%. He intends to purchase a small
workshop from whichthe net annual income is expected to be Rs. 5 lacs. Calculate the maximum price which the

investor can invest for the workshop if money can be borrowed in mortgage at 16% interest for 8 years.

14. Draw a sun-path diagram labelling all the elements in it for any topic. What information does the sun-path diagram
convey to an architect?

15. Explain salient architectural features as evident in Qutub Minar.

16. Distinguish between ‘setting of cement” and ‘hardening of cement’.

17. What is meant by ‘Occult Balance’ ? Illustrate occult balance through a sketch within a frame of 10 cm x 10 cm.
18. Highlight the principles of Jain temple planning.

19. Draw the Bending Moment and Shear Force
diagram for the following:

20. Critically compare between two known network analysis techniques ‘PERT’ and ‘CPM’ with respect to
architectural projects.

21. Design and illustrate a general classroom for 40 students in hot-humid climate, and mention the design criteria
adopted.
22. Outline the usefulness of Building Bye-laws.
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23. Highlight the importance of GIS in the planning decision making.

24. Analyse ‘St. Mark’s Square, Venice’ from the urban design point of view, highlighting the merits and
achievements.

25. The distance between two points in a map on 1:100,000 is 2 cm. Distance between the same two points in an aerial
photograph is 10 cm. The camera of the aerial photograph was flown with a focal length of 6 inches. Find out the scale
of the photograph and calculate the flying height.

26. Highlight the Demographic characteristics for delineation of a Region.

27. Illustrate with sketches the major features of Mohenjodaro Plan.

28. A property has been sold by the Housing Board on a conditional sale. The Board is to receive Rs. 24,000 at the end

of every year for 10 years, and further, the Board is to receive Rs. 200,000 at the end of 10 years. A period of 4 years
has already lapsed. Estimate the current value of the property (Interest rate for Years Purchase is 8%)

END OF THE QUESTION PAPER GATE 1997
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iv. Land use and Land cover
v. Grey value contrast and Colour contrast

SUBSECTION A2 (Total 25 marks, 5 marks each)

6. Write a simple interactive programme in BASIC or FORTRAN to compute the volume of a regular cone.

7. State, to the point, the environmental attributes of trees in urban planning context.

8. Mention basic patterns of city forms and illustrate them with diagrammatic sketches.

9. State the effects of pollution on microclimate in an industrialised urban area.

10. Compute the capacity and workout the dimension of a septic tank for a small colony of 500 persons with average
daily sewage flow of 75 litres per head. Detention period is 36 hours. Cleaning interval is six months. Assume rate of

deposited sludge as 25 litres per capita per year.

SECTION B (50 marks)
PART I (Answer any 10 questions. All carry equal marks)

11. What are the influencing factors for the development of regional style in Indo-Islamic architecture.
12. Discuss, to the point, the contributions made by Le Corbusier in Modern Architecture.

13. Explain and illustrate with sketches the principal differences between Greek Agora and Roman Forum in terms of
planning and architectural features.

14. ‘“The sense of urban spatial scale is based on enclosure’. What are the different degrees of enclosures and how do
they help in perception of urban spaces and forms?

15. In five square frames of equal size, make compositions using lines and square shapes depicting (i) thythm (ii)
pattern (iii) bi-axial symmetry (iv) spatial depth and distance and (v) rotation.

16. Compute the thermal transmittance (U) value for a 230 mm brick wall with 12.5 mm thick cement plaster on both
sides (value of thermal conductivity for brick wall and cement plaster are 69 and 80 respectively in K cal cm/ m’h deg
C. Thermal conductance of outside and inside walls are 0.05 and 0.16 respectively.)

17. Draw two consecutive layers of (i) octagonal brick pier and (ii) rat-trap bond at right-angled corner brick wall.

18. Draw and label an isometric single-line diagram of a plumbing system for a
first floor toilet (shown below)

19. A newly built property fetches an annual rent of Rs. 18,00. As per agreement
tenant is liable to pay out-going equivalent to 18% of the annual rent. Calculate
the present value of the property. (Assume rate of interest as 8.5%)

20. Highlight briefly the features of a typical Japanese garden.

21. a) what are the controls essential for comfort air conditioning in India? Mention the ranges of each control element.
b) Why is dehumidification essential in summer air conditioning?

22. Why is artificial lighting preferred to natural lighting in a museum or art-gallery?

23. Mention the common acoustical defects encountered in the design of a big auditorium. Mention their causes.
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24. Determine which of the following are determinate or indeterminate structures.

25. A reinforced concrete slab (having balanced section) has an overall depth of 100 mm. The effective cover is 20mm.
If the stresses in concrete and steel are not to exceed SN.mm2 and 140N/mm?2. Find the safe uniformly distributed load
which can be placed on the slab. The slab is supported on beams at 3.0m c/c on both sides. The maximum bending
moment for a meter strip of slab may be taken as W12/12. Take the moment of resistance of the balanced section as
equal to 0.85 bd*Nmm.

26. The time estimate of various activities of a project in the following Table. Determine the standard deviation of the
critical path.

Activity | Optimistic Time | Most Likely Time | Pessimistic Time
(Weeks) (Weeks) (Weeks)

1-2 8 12 22

1-3 6 12 18

2-4 1 4 7

3-4 5 9.5 11

2-5 9 15 21

4-5 3 4 5

27. What are hue, value and intensity in a colour scale? Indicate their position in a three dimensional diagram.
28. Mention the factors that made the architecture and planning of Fatehpur-Sikri unique.

29. Mention the means of controlling external noise which should be considered while de-signing a building.
30. State the function of DXFOUT, DXBIN and XREF commands in AutoCAD.

SECTION B (50 Marks)
PART II (Answer any TEN questions. All carry equal marks)

11. A main sewer is to be designed to receive a flow from 2 sq. Km. Area of a community, where the population
density is 250 persons/hectare. The average sewage flow is 120 litres per capita per day. What will be the design flow
of the main sewer? Assume peak factor as 3.

12. Sketch and label a common Rotary Intersection. State the advantages and disadvantages of Rotary Intersection.

13. Explain the concept of zero-base budgeting in urban development.

14. Outline the basic elements which constitute the mental image of a city.
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15. What is meant by Land Pooling Technique in urban Land Management? Discuss the operational steps for preparing
a Land Pooling scheme.

16. Discuss the role of co-operative having in mitigating the housing shortage in India. Mention the merits of co-
operative housing.

17. Mention the factors that govern the determination of most appropriate housing density for a particular area.
Enumerate each of them briefly.

18. Discuss the applicability of Scalogram Analysis in spatial development planning.

19. Distinguish between ‘Multi-objective’ and ‘Multi-criteria’ models for decision and evaluation of planning projects.
Mention at least three techniques for each category.

20. a) Explain the concept of relief displacement on aerial photography.

b) A flat area is photographed in a scale of 1:10,000 with a camera of 15 cm focal length. The bottom of a chimney
stack is found to lie at a distance of 12.01 cm from the principle point of the photograph and the top at a distance of
12.22 cm. Find the height of the chimney stack.

21. Explain the significance of ‘Z’ score in the statistical analysis and mention its properties.

22. State briefly the various Site Analysis Techniques for appropriate decision making in urban landscape projects.

23. Highlight the principles of ‘Ekistics’ and illustrate graphically.

24. Mention the importance of Environmental Impact Assessment in handling large projects. State various methods for
identifying environmental effects and impacts.

25. State the objectives of subdividing a planning area into traffic zones.

26. Mention the different shapes suggested by Manasara for town and villages in ancient India. Sketch at least four
such shapes.

27. State the objectives of Sites and Services Scheme. Mention it’s advantages and limitations in Indian Context.

28. What is meant by ‘Decibel Zoning’? Mention principal types of urban noises and the planning measures to control
them.

29. a) Differentiate between ‘Mohallas’ of traditional cities and ‘Neighbourhood units’ in modern cities.
b) Explain the difference between ‘housing need’ and ‘housing demand’.

30. Ilustrate with sketches the important planning features for any ONE of the following cities.
1) Brasilia 2) Islamabad

END OF THE QUESTION PAPER GATE 1996
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42. Complementary color of Red is?
(A) Green (B) Blue (C) Yellow (D) Cyan

43. Concentric Zone theory was proposed by?
(A) E. W. Burgess (B) E. L. Ullman (C) P. Mann (D) C. D. Harris

44. 'Conurbation' was coined by?
(A) Walter Christaller (B) Patrick Geddes (C) Paul Davidoff (D) Homer Hoyt

45. RADBURN is an example of?
(A) Motor Age Town (B) Garden City (C) City Beautiful Movement (D) Grid Iron Pattern

46. The concept of place, work, folk was proposed by
(A) Ebenezer Howards (B) Patrick Geddes (C) Patrick Abercrombie (D) Christopher Alexander

47. The road network system prevalent in Chandigarh is called
(A) V3 Road System (B) V5 Road System (C) V9 Road System (D) V7 Road System

48. When was first attempt made to converse and protect human environment made in Stockholm Declaration?
(A) 1970 (B) 1972 (C) 1974 (D) 1975

49. Match the following.

Group | Group 11
1. A. | Edward Durrel Stone
2. B. | Raj Rewal
3. C. | Uttam C. Jain
4. D. | Joseph Paxton
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10. Following information about income pattern is available from household survey of a community.

Category | Monthly family Number of families
income in rupees

1 Below 500 45

2 501-1000 62

3 1001-1500 213

4 1501-2000 171

5 2001-3000 76

6 above 3000 33

10.1 Find out percentage of families earning a monthly income above Rs 1,500.
10.2 Draw a pi-diagram showing percentage distribution of various income groups.

11. Draw the bending moment and shear force diagram for the following:

12 List six factors that are considered while selecting a tree for a landscape.

13 Draw the CPM network and determine the critical path from the following data:

SN | Activity Duration (days) Preceding activity
1 A 4 -

2 B 10 -

3 C 6 -

4 D 6 A

5 E 8 B

6 F 3 C

7 G 7 D

8 H 2 E

14. Find the errors in the following FORTRAN program: (Out of syllabus now!)

15 Draw a sketch of a typical Greek Temple facade and name the important elements.

END OF THE QUESTION PAPER GATE 1992
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Q11.2 Sketch the bending moment and shear force diagram (values not required) :

Q.12 Explain the following planting techniques:
12.1 Grafting 12.2 Layering 12.3 Cutting 12.4 Transplantation

Q.13 Draw the CPM network diagram with the activities as shown below:

S.N. Activity Preceding activity
1 A -

2 B A

3 C A

4 D C

5 E B

6 F E

7 G D

Q14. Find the errors in the following FORTRAN program: (Out of syllabus now!)

Q.15 Illustrate with sketches the optical correction in Architecture developed by the Greek.

END OF THE QUESTION PAPER GATE 1991
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Q.1 Answer: (C) to whom

If you have to choose only one option from "whom the river victims owed their lives" and "to whom the river victims
owed their lives", go with "to whom the river victims owed their lives". This version of the relative clause is
undeniably grammatical in standard written English. Putting a prepositional phrase containing a wh-word at the front of
arelative clause is called "pied-piping" by linguists; it is relatively formal and may sound stilted in conversational
English, but it wouldn't be considered "incorrect” in the context of an examination that is testing your mastery of
standard written English.

There is less clarity about the status of clauses like "whom the river victims owed their lives". In this relative clause,
the word "whom" represents the "indirect object” of the verb owe. Some sources say that wi-fronting of indirect objects
is ungrammatical, or at least "infelicitous". Different speakers seem to have different judgements of the acceptability of

clauses with fronted wi-words functioning as indirect objects.
Source: https://english.stackexchange.com/questions/484353/should-this-relative-clause-start-with-whom-or-to-whom

Q.2 Answer: (C) 4

Given Statements: “Some students were not involved in the strike”
Venn diagram: >>

Only conclusion 4 is logically acceptable.

Hence, option (c) is correct.

Q.3 Answer: (C) 33.1

Solution: We know for volume of a (right circular) cone is éﬂrzh

Origial volume (V)

Vo) = %ﬂrlzhl

Now we know radius and height both are increased by 10%. So, after increase, the new volume will be:
(V) =§1t(1.1r1)2(1.1)h1 = 1.331*(§7rr12h1) =1.331 *(V,)

nVe y 100% :wx 100% = 33.1% Answer

. Vi
% change in volume = Vo

Q.4 Answer: (C) 7
Solution: According to given data, the only possible arrangement is:
10 5 4 7 2

So, second from right will be 7.

Q.5 Answer: (A) defeated
Explanation: If two events occur in past one after another, the event completing first, takes place perfect tense. And
another event is expressed in simple past tense.

Q.6 Answer: (C)

Explanation: The argument says that banking institutions had been demanding for a reduction in interest for the last one
year. Finally the government decided to reduce the interest rates of small saving schemes thus implying that the
government does consider the demands of banking institutions before making any such policy decision.

Q.7 Answer: (A) 10.50

Solution: Total population = 1400 million
Number of people who having own mobile phones
=70% of 1400 = 0.7 x 1400 = 980 million

Number of people who have access of internet = 294 million

Number of people who buy goods from e-commercial portals = half of interest users

= zzﬂ = 147 million

147 million

= — 0/ — 0,
Percentage buyers 1200 mittion X 100% = 10.5%

Q.8 Answer: (C) baaj, institution
Explanation: Following are the correct pairing:
Dhrupad style - baani

Gayaki - vocal style

Baaj — instrumental style

Gharana —musician from a particular lineage
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Torus: Creates a 3D mesh primitive
torus. We need to specify two
values: the size of the tube and the
distance from the center of the torus
to the center of the tube.

XEDGES (Command): Creates wireframe geometry from the edges of a 3D solid, surface, mesh, region, or
subobject. With the XEDGES command, you can create wireframe geometry by extracting all the edges from the
following objects:

e 3D solids

e 3D solid history subobjects
e Meshes

e Regions

e Surfaces
e Subobjects (edges and faces)

Press and hold Ctrl to select faces, edges and component objects, repeating if necessary. Objects such as lines, arcs,
splines, or 3D polylines are created along the edges of the selected objects or subobjects.

PFACE (Command): Creates a 3D polyface mesh, vertex by vertex.

(Source: https://knowledge.autodesk.com )

Q.12 Answer: (C) Adolf Loos
Notes: Ornament and Crime
After re-establishing himself in Austria, Loos railed against the trend of
Art Nouveau which was popular in Austria. Loos saw the use of intricate
designs in Art Nouveau as childish and immature and claimed that the
march of progress in history was toward a time when ornament was no
longer a part of design. Loos believed that humans would evolve to be
able to appreciate architecture and utensils for their intrinsic beauty as
functional objects. Remembering the work and value of his father's time as
a stone mason, Loos argued to Austria and the world that the inclusion of
needless decoration was a waste of money by the designers, and a waste of
time by the builders (and therefore criminal). Instead, he proposed that
society should embrace forms which existed to serve a function, as was
the case with the industrial buildings Loos saw during his time in
America.
In 1908, Loos published his landmark essay 'Ornament and Crime' where
he made a moral case for architecture to abandon ornamentation. Loos Fi .

. . igure: Adolf Loos
argued that it was not just preferences or taste that drove people to prefer
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Figure: Café Museum. The structure was built so that the exterior was
entirely a result of the function of the building, and Loos used materials
to give the structure its color rather than adding decorative coats of
paint. The beauty of the building comes entirely from the use of the
various materials Loos incorporated into its function. Loos worked to
make the luxury of the piece flow entirely from the beauty of the
materials and the visual appeal of its utility.

style in their structures, but that this
preference also imposed harsh social
costs on those in other classes who were
occupied with the work to make a design
which served only to entertain, which
Loos found childish. From his writings,
we can see the origin and justification for
the mantra of modern architecture that
'form follows function'.

Scan to read the whole essay here.
(Although out of syllabus!)

https://faculty.risd.edu/bcampbel/Loos
-Ornament%20and%20Crime.pdf

Essay Source: https://www.archdaily.com/798529/the-longish-read-ornament-and-crime-adolf-loos

Source: https://study.com/academy/lesson/adolf-loos-biography-architecture-buildings.html

Q.13 A sanitary landfill is provided with High Density Poly Ethylene (HDPE) lining along the ground surface. This is

provided primarily to prevent (B) Leaching

Notes: A landfill liner, or composite liner, is intended to be a low permeable barrier, which is laid down under
engineered landfill sites. Until it deteriorates, the liner retards migration of leachate, and its toxic constituents, into

underlying aquifers or nearby rivers, causing spoliation of the local water.

Modern landfills generally require a layer of compacted clay with a minimum required thickness and a maximum
allowable hydraulic conductivity, overlaid by a High Density Poly Ethylene (HDPE) geomembrane.

Figure: Land cover with High Density Poly Ethylene (HDPE)

The acclaim for High Density
Polyethylene ( HDPE ) is essentially due
to its low initial material cost and
excellent chemical resistance. This
permits thicker sections to be used
compared to other geomembrane
materials. A thick, durable, HDPE liner
can be placed in exposed applications
where the price of other materials would
be prohibitory.

Legislations in several nations around
the planet have driven the market for
landfill liners making waste containment
the single biggest use for HDPE liners.

(Source: Wikipedia.org ,
https://atlanticliningcompany.com/recent-projects-
5

https://blog.landfillcqa.co.uk/hdpe-landfill-
liners.html )
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Q.17 The spherical surface of the geodesic dome comprises of (C) Equilateral triangles of uniform size

The Geodesic Dome was invented by Buckminster Fuller in the late 1940s. It was designed as an efficient building
structure that addressed many of the housing issues related to traditional buildings. The geodesic dome is considered to
be a very efficient means of enclosing space. Fuller's invention went relatively unnoticed in 1951 when he began to
apply for patents. Recently, however, standardized designs and manufacturing techniques have led to an increase in the
number of "dome kits" that are offered by a variety of manufacturers and distributors. There are close to 50,000
geodesic domes in existence today.

Figure: Buckminster Fuller

A geodesic dome consists of a network of triangles that are joined together to create a roughly spherical surface. If a
sufficiently large number of triangles are used, the geodesic dome approximates a true sphere. Furthermore, different
sized triangles allow the geodesic dome to be divided symmetrically by 31 different great circles. A great circle is the
largest circle that can be drawn around a sphere. On Earth, for example, the equator represents the only latitude line
that is a great circle. On the other hand, all longitude lines are great circles. Because of these properties of symmetry,
geodesic domes get their name from the Latin word geodesic, meaning "Earth-dividing".

The benefits of a geodesic dome structure can be realized by examining the properties of a sphere. For example, a
sphere represents a shape that has the highest volume to surface area ratio. This means that material costs can be
minimized without sacrificing interior space. Furthermore, a half-sphere (the shape used for most residential domes)
allows for a maximum amount of floor space for a given surface area. Compared with a traditional 1500 square foot
home, a 1500 square foot geodesic structure (with a 23-foot high ceiling) uses almost 20% less building materials.
Since they have less surface area, geodesic domes are able to reduce heating costs by as much as 50% when compared
with traditional buildings. Because the spherical shape also tends to absorb the most external light, additional energy
savings can be realized by reducing the need for artificial lighting.
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Figure: Expo 67 in Montreal, Quebec, Canada. The museum's geodesic dome was designed by Buckminster Fuller.
Photo credit - aquigabo! https://www.flickr.com/photos/138047837@N02/24356393675/sizes/1

Geodesic domes are extremely stable structures. This is partly
due to the fact the triangles, which are naturally stable
polygons, are used throughout. This is one of the reasons
triangles are so popular in homes, buildings, and bridges. In a
geodesic dome, these triangles eliminate the need to include
load-bearing walls without sacrificing stability. In addition,
its curved surface offers a natural layer of protection from
high winds and other environmental stresses. Geodesic domes
have been used in such places as Antarctica where wind
speeds can reach 200 miles per hour. Bucky Fuller built many
domes using geodesic principles, including a 250-foot
diameter dome for the 1967 World's Fair in Montreal,
Canada.

Q.18 The abrupt change or junction between two ecological
zones is termed as (D) Ecotone

An ecotone acts as the boundary or barrier between two
biomes. It is the area where two distinct types of
environments merge and blend.

Ecotones could be the border where forestland and grassland
meet or the boundary where wetlands meet prairie. Many
things form a sharp boundary such as natural formations. The
area where the land meets water such as where the mangrove
fields meet the ocean is also considered an ecotone. The
estuary between freshwater and saltwater is also a natural
ecotone.

Figure: The sphere would remain open to the public
for nine years until an accident involving some
routine welding maintenance caused the acrylic
covering to catch fire, engulfing the entire sphere in
a spectacular ball of fire with flames that burned for
30 minutes. When the flames subsided, there was
no sign of the acrylic walls to be seen, but the steel
trusses of the dome remained. After the fire, the
dome was closed to the public for over fifteen
years. (Photo credit - collectionscanada)

An ecotone can be a narrow or wide area of the ecostyem. It is considered a zone of tension.
The word ‘ecotone’ was derived from the word ecology and the Greek word tonos, which means tension.The ecotone
often shares many of the animal and plant species that both areas contain but it is also unique because it is the blending

of two distinct areas.

Plants and trees tend to live along an ecotone and stretch as far into the other area as possible but because of the

transition the plants or trees cannot survive past the ecotone.
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Figure: The Universal Transverse Mercator places this cylinder 60 times for each UTM zone.
This means that all 60 wedges are flattened out with a transverse cylinder. Each time it’s slightly rotated using a
different meridian as a central line.

A Quick Guide to Using UTM Coordinates
Standing at the center of the marker shown on the map below, a GPS unit set to display position in UTM/UPS format,
would report a location of:

Let's look at where the various parts of the UTM position come from on the map.

The map has grid lines spaced every kilometer or 1000 meters. The grid is labeled with UTM coordinate values. The
vertical grid lines determine East-West position and the horizontal grid lines determine North-South position.
Look along the bottom edge of the map at the labels for the vertical grid lines.

The label, 706'“"'5’ reads "seven hundred and six thousand meters East." The label, 707, is an abbreviation for, foFoamE

The two grid lines are 1000 meters apart. The horizontal grid lines are labeled in a similar manner.
The 108 is the Grid Zone Designation you are in. The Grid Zone is necessary to make the coordinates unique over the
entire globe.

10
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means of the historical open space of the Oval Maidan. As recommended by the World Heritage Committee, the
heritage precinct is set to be renamed as “Victorian Gothic and Art Deco Ensembles of Mumbai’ shortly.

Figure: Chhatrapati Shivaji Maharaj Terminus, Mumbai

Figure: Bombay High Court building in Mumbai, India
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6. Promotes CEC in soil. What is CEC is hear you ask? This is the Cation Exchange Capacity of soil particles.
Cation are plant nutrients, example would be NH4+, K+, Ca2+, Fe2+ (in order thats: Ammonia,
Potassium, Calcium, Iron). These are essential for plant growth and would exist in all soils. Vermiculite can
hold these cations and release them into the soil as plants require them. This is the cation exchange capacity
and this is an important process in soils

7. On a more basic note vermiculite can be used as a mulch or dressing for plant pots to retain moisture and

maintain tempertaure of soil
Source: https://www.howtogarden.ie/use-vermiculite-growing-mediums

Q.30 Building occupancy duration is essential to estimate the Envelope Performance Factor (EPF) of a building as
per the Energy Conservation Building Code (ECBC), 2011.

Q.31 Hllumination, E = 300 lux = 300 lumen/sqm

Efficacy = 60 lumen/watt

LPD = Illumination / Efficacy = (300 lumen/sqm) / (60 lumen/Watt) = 5 Watt/sqm Answer
Tips: Please solve this type of question with numerical value and unit attached.

Q.32 Load on column = 150 kN
Design load consisting factor of safety = 150 * 1.2 = 180 kN

Soil bearing capacity = 80kN/m?
Let side of the square column footing be S
So, area of the column = S?
So, total load on column = 80kN/m? * S?
As per question,
80kN/m? * S = 180kN
= $§2=225
= S =1.5m Answer.
(Official GATE answer range: 1.49 to 1.51)

Q.33 The transmission loss (TL) of the partition wall is 30 dB.

Here I; = 10* W/m? and I, = 107 W/m?

We simply cannot subtract intensities I, and I,. We have to take log value. Also the required answer is in dB.
Sound level at source side = 10 log (10 /10'?) = 80 dB
Sound level at receiver side = 10 log (107 / 10'?) = 50 dB

So, transmission loss = 80 — 50 = 30dB Answer.

Q.34 Price elasticity of demand = Change in quantity / Change in demand = 8% / 10% = 0.8 Answer
(Official GATE answer range: 0.75 to 0.85)

Q.35 Ratio of height and distance for ‘Threshold of enclosure’ = /2
Tan® =

So, 6 = 26.5° Answer

(Official GATE answer range: 26.0 to 30.0)
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Q.36 (D) P-3, Q-4, R-2, S-1

Figure: A sighting device or pointer for determining directions or measuring angles, used mainly in surveying.

Figure: A sextant is a doubly reflecting navigation instrument used to
measure altitude or the angle between any two visible objects. Sextant is
one of the oldest navigation instruments used by mariners, its called
sextant because its arc is 1/6™ of a circle i.e. 60° but it can measure
angles upto 120° using double reflection principle.

Figure: Distomat. It is a very small,
compact EDM (Electronic Distance
Measurement) instrument, particularly
useful in building construction and
other Civil Engineering works, where
distance measurements are less than
500 m. Itis an EDM that makes the
meaning tape redundant. Through
EDM, Direct measurement of
distances and their directions can be
obtained by using electronic
instruments that rely on propagation,
reflection and reception of either light
waves or radio waves.

Source: http://www.clipperlight.com/howusesextant.html
http://marinegyaan.com/what-is-sextant
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The learning area is centered around the Academic Quadrangle which is composed of classrooms, faculty rooms and
movement areas. One enters the campus through an entrance gate, or '"Mahadwara', which frames an ancient wooden
door, and delineates a movement corridor along the auspicious north-south axis, which intersects the solar east-west
axis. Along these cardinal lines the Administration, the Science centre, the Amphitheater and the Multipurpose Hall are
laid out. The Catering Centre, Library and the Art Centre fall on the east-west axis, welcoming sunrises, framing
sunsets and catching the daily clock of shadow movement. A number of connecting devices like ramps, seating 'ottas’,
'Kund' like steps are drawn from traditional Indian settings and encourage informal meetings and interaction.

The material system is one used in the local region over the past five hundred or more years. But these old systems are
used in new, innovative ways to focus on hills; sun sets and capture views. A major visual concern of the project was
the integration of the geometric "construction" ensemble into vast angular geometry of the overpowering mountainous
landscape. Thus, silhouettes of the stone walls were inspired by the angles of the surrounding mountains. Stone bearing
walls and concrete slabs, insulated and waterproofed with tiles, were formed in a plastic manner to provide a variety of
interior rooms and also to merge with the landscape. The concept of one point perspective was utilized to resolve the

19
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Q.39 (A) P-2, Q-3, R-1, $-5

Design With Nature Now, presented by the University of
Pennsylvania School of Design (PennDesign), will highlight
dynamic and visionary approaches to landscape design and
development in the face of climate change and urbanization.

Taking as its point of departure the landmark book Design With

Figure: Practical information and project
proposals indicate what concerned

ssionals, and citizens d
Nature (1969) by Ian McHarg, the project comprises three parallel agencies, professionals, and citizens can do

exhibitions and related programs focused on expanding the public’s fo estab{lsh and malnta'm liveable,
understanding of ecological approaches to design. A noted landscape | Productive, and ecologically safe and
architect and University of Pennsylvania professor, McHarg argued sound communities

in his book that cities and their entire infrastructures should be
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Cordia sebastena

Plumeria alba

Q.46 (C) P-4, Q-1,R-5, S-3

Nahani Trap (Floor Trap)

Gully Trap

Bottle Trap

Intercepting Trap
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A public space in Columbia Heights, Washington, D.C. Source:© Chris Whitis

New Urbanists make placemaking and public space a high priority. New Urbanist streets are designed for people—
rather than just cars—and accommodate multimodal transportation including walking, bicycling, transit use, and
driving. We believe in providing plazas, squares, sidewalks, cafes, and porches to host daily interaction and public life.
New Urbanism is pragmatic. Great design is not useful if it can't be built. New Urbanists work with and include
production builders, small developers, traffic engineers, appraisers and financial institutions, public officials, citizens
and others with influence over the built environment to come up with implementable solutions.

New Urbanism is focused on design, which is critical to the function of communities. The size and shape of a plaza
will help determine whether it is consistently alive with people or windswept and vacant. The organization of buildings
in a neighborhood will help establish its character. Combining appropriate design elements makes places that are
greater than the sum of their parts.

New Urbanism is holistic. All scales, from the metropolitan region to the single building, are related. A building that
is connected to a transit stop will help the region function better, and well-organized region benefits the buildings
within it. Streets that rely only on engineering tend to move automobiles and little else; all disciplines related to the
built environment must work together to create great places.

Reclaiming underutilized and neglected places is a special focus of New Urban design and building. Through the
federal HOPE VI and Choice Neighborhoods programs, for example, New Urbanism has transformed deteriorating
public housing into livable mixed-income neighborhoods. Commercial strips with single-use development and
excessive asphalt are transformed into lively main streets or boulevards through new urban design.

Above all, New Urbanism is about creating sustainable, human-scaled places where people can live healthy and
happy lives. The walkable, vibrant, beautiful places that New Urbanists build work better for businesses, local
governments, and their residents. Anyone that works to create, restore, or protect a great place can join in the New
Urbanism movement.

Source: https://www.cnu.org/resources/what-new-urbanism

City Beautiful movement, American urban-planning movement led by architects, landscape architects, and reformers
that flourished between the 1890s and the 1920s. The idea of organized comprehensive urban planning arose in the
United States from the City Beautiful movement, which claimed that design could not be separated from social issues
and should encourage civic pride and engagement. Its influence was most prominent in cities such as Cleveland,
Chicago, and Washington, D.C.

The movement first gained ground in 1893 with the World’s Columbian Exposition in Chicago. Daniel H. Burnham
headed the construction of the fair’s temporary city, known to those who attended as the “White City,” a semi-utopia in
which visitors were meant to be shielded from poverty and crime. Burnham’s plans for the site incorporated the designs
of architects trained at the Ecole des Beaux-Arts in Paris, who paired the balance and harmony of Neoclassical and
Baroque architecture with the aesthetic of Chicago’s buildings and cityscape. The landscape of the Columbian
Exposition, which included lagoons and big green expanses, was designed by Frederick Law Olmsted, Sr., famous for
his winning design of New York City’s oasis, Central Park, which broke ground in 1857. To not only enhance the
city’s appearance but also help the flow of vehicle and pedestrian traffic, the City Beautiful concept focused on
incorporating a civic centre, parks, and grand boulevards. The holistic and multipurpose approach to urban planning
that was championed by Burnham and displayed at the Columbian Exposition remained at the forefront of architecture,
landscape architecture, and design for many years. Its impact is still visible in many cities throughout the United States.
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= O =Tan(12/5) = 67.38 degree Answer
(GATE official answer range: 67.0 to 68.0)

Q.52 The present value of the property using ‘Valuation by Cost Method’ is 91.738 Lakhs
Present land value = Rs. 100/m?*1 hectare = Rs. 100/m?**100mx100m = Rs. 10 Lakh

Value of new construction = 5000 m? * Rs. 2500/m? = 125 Lakh

Depreciating rate = 6% per annum

Value after depreciation of construction in 5 years = 125 (1-r)" = 125*(1-0.06)° = 91.738 Lakh
Present value of property = 91.738 Lakh Answer

(GATE official answer range: 101.0 to 104.0)

Q.53 The net residential density of the area in persons per hectare is 159.48
Plot area = 20 Ha

Type Area per plot (sqm) Number Total area (type)
A 500 100 50000

B 300 120 36000

C 200 150 30000

Total 370 116000

Population =370 x 5= 1850 person
Net residential density = population / net area = 1850 / 11.6 = 159.48 pph Answer
(GATE official answer range: 159 to 160)

Q.54 The velocity of the shock wave generated is 10 km/h.
Speed of the shock-wave = Q,-Q1/K»-K,

Q1 = Flow before Jam = 1000 V/h

Q2 = Flow after jam = 0 (because V= 0)

K1 = Density before jam = 1000 / 20 = 50 V/km

K2 =150 Vehicle / Km (Jam density)

Therefore, Speed of the shock-wave = Q2-Qi/K-K; = 0-1000 / 150-50 = -10 km/h
So, the answer in absolute value is 10 km/h Answer
(GATE official answer range: 9.9 to 10.1)

Q.55 The maximum built-up area for the residential building will be 450m’.
As per question, 16 mm width of road = 4m = 4000 mm
So, 1 mm =250 mm or scale is 1:250

Therefore, actual dimension of the plot would be,
Length = 150 mm * 250 = 375000 mm = 37.5 m
Width =40 mm * 250 = 10000 mm = 10 m

So, the area of site = 37.5%10 = 375 m?
So built-up area = 375*FAR = 375*1.2 = 450 m? Answer

Q.56 If all the doors and windows of the room are kept fully open, the reverberation time will be 0.956 seconds
Consider the uniform absorption coefficient = a
Using, Rt =0.16V/A

= 1.2=0.16 * 400/360a (Total surface area of the room is 360 m?)

= 360a =400%0.16/1.2

2 A=0.148

New RT =0.16 * 400/ (344*0.148 + 16*1) =0.956 Answer
Note: Out of 360m? of room area, 344m? has absorption coefficient of 0.148 and rest 15m? area has absorption

coefficient of 1 because opened door or window has absorption coefficient of 1 as it would absorb all sound)
(GATE official answer range: 0.93 to 0.97)
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Q.57 Using prismoidal method, the volume of the earth needed to fill the land depression is 66 m*.

Prismoidal method is used in calculation of earthwork quantities. It
states that the volume of any prismoid is equal to one-sixth it’s
length multiplied by the sum of the two end-areas plus four times
the mid-area.

So, volume of earth fill = d/3 (A1 + 4Aca+ 2Acven + An)

Depth of depression, d = 1m

Volume of earth-fill = 1/3 (96 + 4*24 + 2*0 + 6) = 198/6 = 66
Answer

Notes: In many construction projects, earthwork involve the
excavation, removal and dumping of earth, therefore it is required to make good estimate of volume of earthwork.
Volume computation are also required to determine the capacity of reservoirs.

Computing of areas and volumes is an important part of the office work involved in surveying. For computation of the
volume of earthwork, the sectional area of the cross-section which are taken to the longitudinal section during profile
leveling are first calculated.

After calculating the cross-sectional areas, the volume of earth work is calculated by:

* The Trapezoidal Rule

* The Prismoidal Rule.

Computation of Volume:

Trapezoidal Rule

Volume (Cutting or Filling) V=d/2[ Al + An+2 (A2 + A3+ ....... An-1)

i.e. Volume = Common Distance/2 x [ First section area + Last section area + 2 ( sum of areas of other sections)

Prismoidal Formula

Volume,V=d/3* [ A1 + An+4 (A2 + A4 + An-1) + 2 (A3 + A5+ ..... An-2)]

i.e. Volume = Common Distance/3* [ Area of First Section + Area of Last Section + 4 (Sum of areas of even Section)
+ 2 (Sum of Area of Odd Sections)]

The Prismoidal formula is applicable when there are odd number of sections. If the number of sections are even, the
end section is treated separately and the area is calculated according to the trapezoidal rule. The volume of the
remaining section is calculated in the usual manner by the prismoidal formula. Then both the result are added to obtain
the total volume.

Prismoidal Correction

The prismoidal rule gives the correct volume directly. The trapezoidal rule does not give the correct volume.
Prismoidal correction should be applied for this purpose.

This correction is always subtractive.

Prismoidal Correction for the section

Cp=(L (hi—h2)**S)/6

Side Slope=S:1

Considering traverse Slope = 1 inn

Example: An embankment of width 10 m and side slope 1 % : 1 is required to be made on a ground which is level in a
direction traverse to centre line. The central height at 20 m intervals are as follows:

0.8,1.2,2.25,2.6,1.9,1.4and 0.9

Calculate the volume of earth work according to:

(1) The trapezoidal formula

(2) The prismoidal formula

Solution: Level Section : Ground is level along the traverse direction
Here,b=10m, s = 1.5, interval =20 m

The cross-Sectional Area are calculated by equation: Area= (b + sh) h
Al=(10+1.5x0.8) x 0.8 =8.96 m>
A2=(10+15x12)x1.2=14.16 m*

A3 =(10+1.5x2.25) x 2.25 = 30.09 m?

A4 =(10+1.5x2.6) x 2.6 =36.14 m

A5=(10+15x1.9)x 1.9=24 42 m?

A6=(10+15x1.4)x 1.4=16.94 m?
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A7=(10+1.5%0.9)x0.9=10.22 n?

Volume according to Trapezoidal Rule,

V =20/2*[8.96 +10.22 + 2 (14.16 + 30.09 + 36.14 + 24.42 + 16.94)]
=10[ 19.18 +242.10]
=2612.80 m?

Volume according to Prismoidal Formula,

V =20/3*%[8.96 +10.22 +4 ( 14.16 + 36.14 + 16.94) + 2 ( 30.09 + 24.42)]
=20x(19.18 +268.96 + 109.02) /3
=2647.73 m?

Example: Calculate the volume of earthwork in an embankment for which the Cross-Sectional areas at 20 m interval
are as follows:

Distance 0 20 40 60 80 100 120
Cross-section area | 38 62 74 18 22 28 13
(m?)

V=d/3 (Al +AT+4(A2+ A4+ A6)+2 (A3 +AS5)]
=20/3% [ 38+ 13+ 4 (62 + 18 + 28) + 2 ( 74 + 22)]
=20/3 [51 + 4 (108) + 2 (96)]

=20/3[ 51 +432+192]

=20x 6753

= 4500 m’

Capacity of Reservoir: The plane containing any contour represents a horizontal plane and the area bounded by a
contour is treated as the area of the cross-section. The contour interval is the vertical distance between any two adjacent
crosssectional bounded by the contours. The area bounded by the contour is measured by a planimeter.

Reservoir are made for water supply, irrigation, hydropower etc. A contour map is very useful to study the possible
location of a reservoir and the volume of water to be confined. All the contours are closed lines within the reservoir
area.

The area Al, A2, A3,...... An between successive contour lines can be determined by a planimeter and if h is the
contour interval, the capacity of the reservoir can be estimated either by the prismoidal formula or by the trapezoidal
formula. In practice, the capacity of a reservoir is measured in terms of volume of water stored up to full reservoir level
(FRL) which is the level of water at its full capacity.

Example: From a contour plan of a proposed reservoir area, the following data were found:

Contour (m) 100 105 110 115 120 125
Area of contour 3 8 13 17 23 29
(ha)

The capacity of the reservoir if the FRL is 125 m. The volume below the contour of 100 may be ignored.

Solution: Prismoidal formula can be used when odd number of section are there So, the volume up to the contour 120
mis:
Vio=d3[(Al+A5+4(A2+A4)+2(A3)]3
=5[(3+23)+4(8+17)+2x13)]
=5/3[26+ 100+ 26]
=255.33 ham
And by trapezoidal formula, the volume, the formula, the volume between 120 and 125 m is
V025 =h *(As+ Ag) /2=5x(23+29)/2=130 ha.m

Total Volume, V= Vi + Vi20.125 =253.33 + 130 = 383.33 ha.m

Volume by the trapezoidal formula:

V="h/2* [ First Area + Last Area + 2 (Sum of area of other section)]
=5/2*% [3+29+2(8+13+17+23)]

=5/2 * (32 +122) =385 ha-m

Example: The area enclosed by the contour in a reservoir are as follows:
Contour (m) 175 180 185 190 195
Area (m?) 460 750 2500 3500 3950
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The top water level is 195 m and the lowest point in the reservoir is 175 m. Find the volume of water (reservoir
capacity) between 175 m and 195 m by:

- Trapezoidal formula

- Prismoidal formula

Contour Interval =5 m

Volume according to trapezoidal formula, V="h/2* [ A1 + A5 + 2 (A2 + A3+ A4)] = 5/2* [ 460 + 3950 + 2(750 + 2500
+3500)] =44775 m?

Volume according to Prismoidal formula, V=h/3 [ A1 + A5 +4 (A2 + A4) + 2 (A3)] = 5/3* [( 460 + 3950) + 4 (750 +
3500) + 2 (2500)] = 5/3 [ 4410 + 1700 + 5000] = 44016. 66 m?

Source: “Surveying and Leveling” Vol- I Kanetkar and Kulkarni (2011) “Surveying and Leveling” N.N.Basak
https://www.slideshare.net/gauravhtandon1/volume-28486423

(GATE official answer range: 65 to 76)

Q.58 As per the proposal, 28.5 kWh solar power will be generated daily.

Given data Data calculation
Orientation | No. of Average daily | Average Total electricity At 75% efficiency
Panels solar radiation | solar hours generation
in W/m2 per day

South 10 400 4 10*400W/m’*2m’*4hours | 0.75*32 kWh = 24kWh
=32kWh

West 5 300 2 S*E300W/m**2m**2hours | 0.75%6 kWh = 4.5 kWh
=6kWh

Total energy generation = 24 + 4.5 = 28.5 kWh Answer
(GATE official answer range: 28.4 to 28.6)

Q.59 The amount of soil excavated by the power shovel per day is 720m>.

Total working hour = 6 hrs (given)

Time wasted = 10 minutes per hour. So, total time wasted = 10 minutes * 6 = 1 hour
Therefore, effective working hours = 5 hours = 300 minutes = 18000 seconds

As it takes 45 seconds for 1 excavation.
So, no. of excavations in 18000 seconds = 18000/45 = 400 excavations

As 1.8m’ of soil is excavated in 1 excavation.
So, in 400 excavations, amount of soil excavated would e = 1.8m> * 400 = 720 m* Answer
(GATE official answer range: 719.75 to 720.25)

Q.60 The capacity of the air-conditioner for the room will be 1.5 Ton.
General formula to be used is Q = msAT for energy Q required to raise the temperature by AT of material of mass m
with specific heat of s. This formula is for solid material but equally holds good for gaseous item like air.

In this question, m will be volume of air.

Volume of air = 3* volume of room ..... (Room volume is multiplied by 3 as there are three air changes per hour.)
=3*(12x 10 x 3.5) = 1260 m*

In this question, s will be 1250 J/m? °C and AT would be 12°C
Therefore, Q = msAT = 1260 m* * 1250 J/m® °C * 12°C = 18900000 Joule and this much energy is required per hour.

So, rate of energy flow = Q/Time = 18900000 Joule / 36000 Seconds = 5250 Joule per second = 5250 Watt = 5250 W =
5.25kW

As per question, 3.5 kW =1 Ton (given)
So, 5.25 kW =5.25/3.5 Ton = 1.5 Ton Answer.

(GATE official answer range: 1.49 to 1.51)
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Q.61 The magnitude of the concentrated load is 21 kN.

Let the concentrated load be W and the reaction force at A and B be Wa and Wb respectively.
As sum of all forces must be zero.
So, Wa+Wb=W ... (1)

Point A:

Sum of moment at point A should be zero.
So, Wb*7 —W*3 =0

So, Wo=3W/7 .....cooooiiiiii (2)

Point B:

Sum of moment at point B should be zero.
So, W*4 —Wa*7=0

So, Wa=4W/7 ....cocooiiiiiiiiiiiinii 3)

SFD (Shear Force Diagram):

Calculation of BMD (Bending Moment Diagram):

Bending moment at point D which is at a distance x from point A. (0 <x <3)
SM, = 4W/T*x

As per question, Bending Moment at x =3 is 36kN-m
Therefore, (4W/7)*x =36
Putting x = 3 in the above equation, gives us W = 21kN Answer

Q.62 The velocity of flow of water is 0.45 m/sec.

One the most commonly used equations governing Open Channel Flow is known as the Mannings’s Equation. It was
introduced by the Irish Engineer Robert Manning in 1889 as an alternative to the Chezy Equation. The Mannings
equation is an empirical equation that applies to uniform flow in open channels and is a function of the channel
velocity, flow area and channel slope.
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Manning’s Equation:

Where:
Q = Flow Rate, (ft*/s)
v = Velocity, (ft/s)
A = Flow Area, (ft?)
n = Manning’s Roughness Coefficient
R = Hydraulic Radius, (ft)
S = Channel Slope, (ft/ft)

Please note that in the question velocity is not the flow rate.
So, the required equation would be:

Velocity of flow = 1/n * r23 * 81”2

Here, n=0.05

Hydraulic radius, r = wet area / wet perimeter = 0.36/1.6869 = 0.2134 m
Slope = 1/250 = 0.004

Therefore velocity = 1/0.05 * (0.2134)*3 * (0.004)"?= 0.4517 Answer
(GATE official answer range: 0.40 to 0.50)

Source: http://www.fsl.orst.edu/geowater/FX3/help/8_Hydraulic_Reference/Manning_s_Equation.htm

Q.63 The motive force due to the stack pressure over a cross section area of 2.5 m? is 15.75 N.

Stack effect relies on thermal forces set up by the density difference (caused by temperature differences) between the
indoor and the outdoor air. It can occur simply through an open window (when the air is still); the warmer and lighter
indoor air will flow out at the top, and the cooler, denser outdoor air will flow in at the bottom.

Stack effect can be used as a special provision in ventilation shafts. Higher the shaft, larger cross sectional area, greater
the T, greater the motive force, the more air will be moved.

F=P*A
Stack pressure, Py (N/m?) = 0.042 (N/m3degC) * h(m) * T (deg C)

Given,h=10m, T =15°C, A=2.5m?
So, Stack pressure = 0.042*%10*15 = 6.3 N/sqm
Therefore, Force = 6.3 N/sqm*2.5 m? = 15.75 N Answer

This effect is utilized in multistory apartments for ventilation of the shafts of toilets, bathrooms, kitchen, etc. Stack
effect occurs in tall buildings, particularly at places with vertical passages such as stairwells, elevators or shafts. The
stack pressure decreases with height.

Air flow through large openings is usually bi- directional. In the general case, cold air flows in at the lower part of the
opening, while warmer air flows out from the upper part. In general, the air velocity decrease and becomes zero at a
height of h, from the bottom of the opening. At that level, the so called neutral level, the pressure difference across the
opening is zero.

(GATE official answer range: 15.0 to 16.0)

Source: https://www.new-learn.info/packages/clear/thermal/buildings/passive_system/passive_cooling/natural_ventilation/ar_movement.html

Q.64 The Total Fire Load of the rooms is equal to 14667 kCal/ m*.

Calorific value of the material is 4400 kCal/kg. Weight of combustible material is 3000 kg.

So, total fire load = 4400 kCal/kg*3000kg = 13200000 kCal

Therefore, total fire load per square meter = 13200000 kCal/ 900 m>= 14667 kCal/m*> Answer

Note: Extra terms given in the question ‘three rooms of area 100 m?, 500 m* and 300 m? each’ & ‘proportion of 30%,
50% and 20%’ might be to confuse the aspirants or it could be an error. This might be a reason the answer provided by
GATE official was 61500 to 61700 or 14600 to 14700

Q.65 The force in the member AB will be 20 kN.
Our first aim should be to calculate reaction forces at support i.e. at A & C
Let the reaction force at C be Fc and reaction force at A be Fa
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Sum of all vertical forces of the truss system must be zero.
S0, Fa+FCc—25KN =0 .....ccoviiiiiiiniiiiiieiiiiienans (1)

Sum of moment at point C must be zero.
So, Fa*2L — 25kN*L — 15kN*L =0
= Fa=20kN

Joint A:

Sum of vertical forces at point A must be zero.
So, T*Sin45 +20kN =0
= T=-20kN/Sind5° ......ccooiiiiiiiiiiiiiiiinieennes (2)
Sum of horizontal force at point A must be zero.
Let the force in the member AB be X.
So, X — T*Cos45° =0
= X =20kN (Value of T is taken from equation (2)

So, the force in the member AB will be 20 kN Answer

END OF THE ANSWER PAPER GATE 2019
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Q.8 4,20,000 candidates failed to clear the test.

6,30,000 = 2y + 1,50,000 + 1,00,000 + 80,000 + 60,000 + 90,000 + 90,000
= 6,30,000 — 5,70,000 =2y
= y=30,000 Answer
Student who failed to clear the test = 1,50,000 + 60,000 + 90,000 + 4y = 3,00,000 + 4*30,000 = 4,20,000 Answer

Q.9 The value of x* + 1/ x* is 7.
xX+x=1

x(x+l)=1

x+1=1/kx

(x-1/x) = (-1)

Squaring the above equation,
X2 +1/x2 -2 = (+1)

X2+ 1/x2=3

Squaring above equation,
x*+1/x4+2=9

x4+ 1/x* =7 Answer

Q.10 Option (B) is incorrect as there is no any factor mentioned in the paragraph that could affect the crow birth rate
due to uses of cracker. For the same reason options (C) and (D) are invalid. So, the correct option is (A).

Q.1 In a Colour Wheel, Red and Blue colours are Primary colours.
There are also definitions (or categories) of colors based on the color wheel. We begin with a 3-part color wheel.

Primary Colors: Red, yellow and blue
In traditional color theory (used in paint and pigments), primary colors are the 3 pigment colors that cannot be mixed or
formed by any combination of other colors. All other colors are derived from these 3 hues.
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Q.3 The compressive strength of M-25 concrete is 25 N/sqmm.

IS 456-2000 has designated the concrete mixes into a number of grades as M 10,
M15, M20, M25, M30, M35 and M40. In this designation, the letter M refers to
the mix and the number to the specified 28 day cube strength of mix in N/mm?,
The mixes of grades M10, M15, M20 and M25 correspond approximately to the
mix proportions (1:3:6), (1:2:4), (1:1.5:3) and (1:1:2) respectively.

So, for M25, the M stands for mix and 25 represents the characteristic strength of
concrete.

The characteristic strength is defined as the strength of the concrete below
which not more than 5% of the test results are expected to fall. In simpler terms,
if you cast 100 cubes of 15cm*15cm*15¢m and test their compressive strength
using compression testing machines after 28 days, then not more than 5 cubes
should fail at a value lesser than 25 N/mm? (25 MPa). Newton.

Figure: 100g in your hand is
approximately equal to 1

MPa = Mega Pascal (Mega = 10° & Pascal = N/m?, So 1 MPa= 10° N/m2 )
The pascal (symbol Pa) is the SI unit of pressure. It is equivalent to one newton per square metre. The unit is named
after Blaise Pascal, the eminent French mathematician, physicist and philosopher.

Q.4 In Critical Path Method (CPM) for time scheduling, ‘forward pass calculation’ is carried out for determining (B)
Early start and early finish time

Q.5 Collapse of the World Trade Center (WTC), New York, in 2001, was due to (D) Thermal performance failure of
structural steel

About World Trade Center, New York: Minoru Yamasaki, the lead architect of the World Trade Center project
proposed a plan that incorporated tall-standing twin towers; a design that would make these towers the tallest structures
in the world at the time. Due to the height of the towers, more elevators than usual needed to be included, but this
created a space problem on each floor. The concept of “sky lobbies” was introduced which were “floors where people
could switch from a large-capacity express elevator to a local elevator that goes to each floor in a section.” This saved
a tremendous amount of space on each floor.

To make Yamasaki’s design possible, the structural engineer developed a “tube” frame structural system. Such a
system allowed for a more open floor plan at each level as the loads are distributed around the perimeter of the floor
through the use of Vierendeel trusses.

The attack
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Figure: It is estimated over 200 people jumped to their death. It took about 10 seconds to hit the ground. What was
the height from where the person jumped down? g = 9.8 m/sec?

World Trade Center tower construction

In terms of structural system the twin towers departed completely from other high-rise buildings. Conventional
skyscrapers since the 19" century have been built with a skeleton of interior supporting columns that supports the
structure. Exterior walls of glass steel or synthetic material do not carry any load. The Twin towers are radically
different in structural design as the exterior wall is used as the load-bearing wall. (A load bearing wall supports the
weight of the floors.) The only interior columns are located in the core area, which contains the elevators. The outer
wall carries the building vertical loads and provides the entire resistance to wind. The wall consists of closely spaced
vertical columns (21 columns 10 feet apart) tied together by horizontal spandrel beams that girdle the tower at every
floor. On the inside of the structure the floor sections consist of trusses spanning from the core to the outer wall.

Bearing walls and Open floor design

When the jet liners crashed into the towers based upon knowledge of the tower construction and high-rise firefighting
experience the following happened: First the plane broke through the tubular steel-bearing wall. This started the
building failure. Next the exploding, disintegrating, 185-ton jet plane slid across an open office floor area and severed
many of the steel interior columns in the center core area. Plane parts also crashed through the plasterboard-enclosed
stairways, cutting off the exits from the upper floors. The jet collapsed the ceilings and scraped most of the spray-on
fire retarding asbestos from the steel trusses. The steel truss floor supports probably started to fail quickly from the
flames and the center steel supporting columns severed by plane parts heated by the flames began to buckle, sag, warp
and fail. Then the top part of the tower crashed down on the lower portion of the structure. This pancake collapse
triggered the entire cascading collapse of the 110-story structure.
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Q.6 During the construction of tall buildings, the equipment used for hoisting building materials to the upper floors is
a (D) Tower crane.

Q.7 A Rock-cut style of architecture is represented by (B) Kailasa Temple, Ellora
About Bishnupur (The temple town, West-Bengal): Known for its beautiful terracotta temples, Bishnupur flourished

as the capital of the Malla kings from the 16th to the early 19th centuries. The architecture of these intriguing temples
is a bold mix of Bengali, Islamic and Oriya (Odishan) styles. Intricately detailed facades of numerous temples play out

scenes of the Hindu epics, the Ramayana and
Mahabharata.

Stone has always been in short supply in the vast
flood plains of Bengal. Hence the architects had
to restore to other substitute. As clay was easily
available the burnt clay bricks soon became a
good substitute of stone. This gave rise to a new
form of temple architecture and lead to the
construction of elaborately decorated terracotta
temples.

Terracotta literally means baked earth in Italian
but West Bengal has the distinction of housing
some of the finest terracotta art in the world. The
terracotta art reached its pinnacle under the
patronage of the Malla Kings of Bishnupur
during the seventeenth century.

Temples in Bishnupur: There are more than 20
temples in a small vicinity. Few described
below.

Shyamrai Temple: A left turn from the
Ghumghar leads to the Shyamrai Temple,
popularly known as the Pachchura temple,
because of its five pinnacles. Built by Mallaraja
Raghunath Singha in 1643 this is terracotta at its
best.

Apprqached by triple aFched enirance on all the Figure: Shyamrai Temple, Bishnupur (Pancha Ratna Temple)
four sides the Shyamrai Temple contains

terracotta on all its four sides including the inner walls and the pinnacles. The Ras Chakra and love making scenes of
Radha — Krishna are the most sort after terracotta panels of the Shyamrai Temple.

Rasmancha: Built in 1600 by the Malla King Hambir, the Rashmancha is the oldest standing structure of Bishnupur.
Consisting of arched entrances separated by pillars the Rashmanch stands on a raised laterite stone platform and is
crowned with a stepped pyramidal structure surrounded by smaller typical Bengal styled sloped roofed structures.

Figure: Ras Mancha, Bishnupur
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Figure: Arial view of Kailasa Temple

Scan or visit:

Watch on YouTube https:/tr.im/KailashTemple

“Kailasa Temple in Ellora Plan

Caves - Built with Alien
Technology?”

Kailash Temple, Ellora

https://tr.im/KailasaTemp
leMade

The Khajuraho temples are a pinnacle of the North Indian
Nagara architectural style.

The Nagara style's primary feature is a central tower (shikhara)
whose highest point is directly over the temple's primary

deity. This is often surrounded by smaller, subsidiary towers

Figure: The plan of the Kailash Temple
Source:http://www.greatbuildings.com/buildings/kailasa_t
emple.html|
https://postcard.news/why-kailash-temple-is-not-
considered-as-a-wonder-of-the-world-forget-constructing-
this-temple-again-it-cant-even-be-destroyed/
http://www.themysteriousindia.net/mind-boggling-
images-of-the-kailasa-temple/

Figure: Kandariya Mahadev Temple, Khajuraho and details
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3. Self-employment Programme (SEP):It focuses on providing financial assistance to individuals/groups of
urban poor for setting up gainful self-employment microenterprises/ventures, suited to their skills, aptitude,
training and local conditions.

4. Capacity building and Training (CB&T): Under NULM, a multi-pronged approach is planned for
continuous capacity building of SHGs, Government functionaries at Central, state and town/city levels, NGOs
and other stakeholders. National and state-level mission management units are also created to support the
implementation of the mission.

5. Support to Urban Street Vendors: It focuses on development of vendors market, credit enablement, socio-
economic survey of street vendors, skill development and microenterprises development. It also seeks to
provide social assistance to urban street vendors by converging various schemes of Government.

6. Shelter to Urban Homeless (SUH):Under it, permanent all-weather 24 x 7 shelters equipped with essential
services will be constructed.

7. Innovative and Special Projects: It focuses on the promotion of novel initiatives in the form of innovative
projects.These novel initiatives must aim at catalysing sustainable approaches to urban livelihood through
public, private, community partnership.

Integration in Deendayal Antyodaya Yojana

The Union Government has decided to integrate both National Urban Livelihoods Mission (Ministry of Housing

and Urban Poverty Alleviation) and National Rural Livelihoods Mission (Ministry of Rural Development) to converge
into a single scheme called Deendayal Antyodaya Yojana (DAY) in 2016-17.

Sources: https:/nulm.gov.in

https://www.gktoday.in/academy/article/national-urban-livelihoods-mission

The 'Make in India' program is an initiative launched to encourage
companies to increase manufacturing in India. Prime Minister Narendra
Modi launched the Make in India initiative on September 25, 2014, with
the primary goal of making India a global manufacturing hub. This not only
includes attracting overseas companies to set up shop in India, but also
encouraging domestic companies to increase production within the country.
'Make in India' aims at increasing the GDP and tax revenues in the country,
by producing products that meet high quality standards, and minimising the
impact on the environment.

Fostering innovation, protecting intellectual property, and enhancing skill development are the other aims of the
program according to the 'Make in India' website.

Policies under 'Make in India' initiative:
There are 4 major policies under the 'Make in India' program:
1. New Initiatives: This initiative is to improve the ease of doing business in India, which includes increasing the
speed with which protocols are met with, and increasing transparency.
Here's what the government has already rolled out
e Environment clearances can be sought online.
e All income tax returns can be filed online.
Validity of industrial licence is extended to three years.
Paper registers are replaced by electronic registers by businessmen.
Approval of the head of the department is necessary to undertake an inspection.

Foreign Direct Investment (FDI):

The government has allowed 100% FDI in all the sectors except Space(74%), Defence (49%) and News Media (26%).
FDI restrictions in tea plantation has been removed, while the FDI limit in defence sector has been raised from the
earlier 26% to 49% currently.

Intellectual Property Facts:
The government has decided to improve and protect the intellectual property rights of innovators and creators by
upgrading infrastructure, and using state-of-the-art technology.
The main aim of intellectual property rights (IPR) is to establish a vibrant intellectual property regime in the country,
according to the website.
These are the various types of IPR:
e Patent: A patent is granted to a new product in the industry.
e Design: It refers to the shape, configuration, pattern, colour of the article.
e Trade mark: A design, label, heading, sign, word, letter, number, emblem, picture, which is a representation of
the goods or service.
e Geographical Indications: According to the website, it is the indication that identifies the region or the country
where the goods are manufactured.
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Q.31 Answer (C)

Figure: S. Maria del Fiore Cathedral, Florence, Italy : Construction begun in 1296 in the Gothic style with the design
of Arnolfo di Cambio and completed structurally in 1436 with the dome engineered by Filippo Brunelleschi.

Figure: Filippo Brunelleschi (1377-1446)

To know more about The Secrets of the
Florentine Dome , visit the link or scan:

Source:http:/schillerinstitute.org/educ/pedagogy/2013/vere
ycken-dome-1.html
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Q.39 Answer (A)
Buildings Architects
Guggenheim Museum, Bilbao Frank Gehry
The Shard, London Renzo Piano
Commerz Bank, Frankfurt Norman Foster
Heydar Aliyev Centre, Baku Zaha Hadid

Figure: Infographic: The World's Most Expensive Skyscrapers

Scan or visit: https://tr.im/ShardLondon

Tallest Building in London & Europe - London Bridge Tower - the ""Shard of Glass"
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Q10. Completion time = [(Optimistic time) + 4*(Most likely time) + (Pessimistic time)] / 6

So, [12+ 4*14+18]/6 = 86/6 = 15 Months Answer.

Q11. The additional number of dwelling units (DU) required by 2031 is 1750.

122500-105000 =1750 Answer

Q12. Answer: (C) BIM software

BIM (Building Information Modelling) is an intelligent 3D model-based process that gives architecture, engineering,
and construction (AEC) professionals the insight and tools to more efficiently plan, design, construct, and manage

buildings and infrastructure.

Q13. The velocity of “Constricted end” is 8m/s

This question is related to water supply (fluid dynamics)
Vi*Ai = Vo*A,

That way,

Vz = V1 * Al/Az

=V x (r1)"2/(r2)"2

=2x4=8m/s

Q14. Contractor’s fees 15% of total project cost 70k was 10500 —
20% penalty for overrun cost 2000 = 8500

Q15. (C) Super elevation is used to design speed limits at turns to
ensure safety of a vehicle travelling.

Figure: Law of continuity, Vi*A; = Vy*A,

Figure: Super elevation is tilting the roadway to help offset centripetal forces developed as the vehicle goes around
a curve. Along with friction they are what keeps a vehicle from going off the road.

Q16. The minimum amount of earth to be excavated in cubic metre is 3364 m’.

Let us, first find x.
Tan30° = x/40, x=40%Tan30° =40*(1/73) = 23.09m

So, Area of triangle = 1/2*(Base)*(Height) = 0.5*40*23.09 = 461.8 square meter
So, Volume of earth = (Area of triangle)*(length of plot) = (462.42 square meter)*(30meter) = 13854cubic meter

For minimum cut, answer = 13854/4 = 3364 Answer

Figure: Volume = Area of triangle x 30m

Figure: Area of triangle A=B = C =D. So,
minimum cut = 13854/4
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executed by the architect during the Depression, these structures employ a highly original system of cantilever-slab
construction in a classic of modern office design. Frank Lloyd Wright's imaginative approach to structure is seen in his
use of rounded "organic" forms, and in the T-shaped columns and "tree-like" tower.

The complex, which opened in 1939,

continues to serve its original functions, and

still contains original furnishings that

Wright designed. Widely published, it was

recognized for its importance even before it

was completed, and helped the architect to

gain a number of commissions.

Figure: Inside view. Johnson Wax Building by Frank Lloyd Wright.
Mushroom column.

Figure: The Eagle. Part of the Art Deco style of Chrysler

Figure: The Chrysler Building, New York s
Building.

designed by William Van Alen.
The Chrysler Building is a classic example of the Art Deco style, from

Figure: Johnson Wax Building by Frank Lloyd Wright. Mushroom column can be seen under the glass floor.
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HSBC, Hong Kong

With its prefabricated steel parts, aluminium cladding, plug-in service modules and reconfigurable spaces, HSBC’s
office building is still one of the most modern-looking buildings around, even though it opened in 1985. The building is
more akin to the structure of a bridge, with floors suspended from the distinctive chevron-shaped trusses supported by
eight sets of masts that run the height of the building. The structure is not hidden and is a feature of the fagade. Services
are accommodated on the periphery, allowing clear floor spans.

It doesn’t have a regular
floor plan; floors get
smaller the higher up they
are in the building, and
the distance they are set
back from the fagade to
create small atria varies
between floors. The lower
floors rising from the
public plaza on the
ground level are divided
into two by the banking
hall atrium that runs from
the front to the back of
the bank. Further
variation is introduced
with double-height spaces
on the floors that meet the
bottom of each truss.
Express lifts serve only
certain floors; further
access to individual levels
is via escalators.

Figure: HSBC, Hong Kong & its simplified structural system.

Figure: Structural system simplified.
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The top of the structure is comprised of a thick glass/fibre fabric that has been coated with PTFE. It is a very durable
material that is commonly used in similarly styled buildings. Due to the fact that the roof is held together using 12

struts, the building is not technically a "dome" by
architectural standards. The roof was designed to
actually be lighter than the air inside of the
building. This helps its structural integrity
significantly.

Current Use

After the failure of the Millennium Exhibition
and the resulting scandal over the cost of the
Millennium Dome, the dome was sold and has
been rebranded as O2 Arena. It is a major
exhibition and events venue in London that often
hosts concerts by famous bands.

Figure: Sears Tower, Bundled Structure.

Sears Tower, New York (Now called Willis Tower)
As designed by architect Bruce Skidmore Owings and Merrill (SOM), the structure was a "bundled tube" system of

nine squares with sides of 75 feet (for an overall
225 x 225 ft), sheathed in a curtain wall of dark
tinted glass.

Figure: Sears Tower.

Figure: Sears Tower, Observation Deck.
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Q52. Bending stress = 96x1000x0.1/24000x10-8 = 40 x 10° Pa = 40MPa

M = the internal bending moment about the section’s neutral axis
y = the perpendicular distance from the neutral axis to a point on the section
1=the moment of inertia of the section area about the neutral axis

Q53.
Software Field of analysis
Radiance Lighting Analysis
Odeon Acoustic design
Rayman Outdoor thermal emission
Primavera Construction management

Q54. Choose the best option

Group I Group II

Nisargruna Solid waste management
Vortex-DEWAT Waste water treatment
Swale Ground Water Discharge
BIPV Renewable

Q55. Load = Pressure x Area = (Pressure x Area) for concrete + (Pressure x Area) for steel
Pu=0.4 fck AC+ 0.67 £y ASC  wenireineie e (E)

Pu = 0.4 x (8N/mm?) x 62500 mm? (1-1/100) + 0.67 x 150N/mm? x 62500 mm? (1/100)
=62500 [(0.4 x 8 x 0.99) +(0.67 x 150 x 0.01)]

=62500[3.168 + 1.005]

=62500x13.218 = 260812N = 260 kN (585 - 595 by GATE official)

Where,

Pu= factored axial load on the member,

fck= characteristic compressive strength of the concrete,

Ac= area of concrete,

fv= characteristic strength of the compression reinforcement, and
Asc= area of longitudinal reinforcement for columns.

Please note that the equation (E) contains factor of safety (40% of strength of concrete & 67% of strength of steel). If
we remove the factor of safety, the answer would be:

Axial Load = fck Ac + fy Asc

= (8N/mm?) x 62500 mm? (1-1/100) + 150N/mm? x 62500 mm? (1/100)

=62500[8 x 0.99) + (150 x 0.01)]

=62500[7.92 +1.5]

=62500 x 9.42=588750N = 588 kN Answer.

Answer: (585 - 595 by GATE official)

END OF THE ANSWER PAPER 2016
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Wrong answer will result in negative marks, (-1/3) for 1 mark Questions and (-2/3) for 2 marks Questions

1. The principal presented the chief guest with a (B) memento as token of appreciation.

2. Frogs (A) croak

3. Synonym of Educe is (C) Extract

4. Answer (C) 1

6606 = 66-6/66+6 = 60/74

6606 = 66+6/66-6 = 74/60

Therefore, (6606) —(6606) = ( 60/74)x(74/60) = 1

5. Answer (A) 343/125

Hope you remember,

log10>=2, logl0*=3,logl0*=4and so on.  [Actually, logio(10?)=2]
So, log:(5/7) =-1/3

—x1B3 =57

—x® =7/5

— (X1/3)3 = (7/5)3

Sx =(7/5)=343/125

6. Answer (A) ranks as axle of the leading causes of death

7. Answer (B) Human progress is contradictory to environmental security.

8. Answer: 3

Figure: Solution of Q.No. 8

9. Answer (C) 1:2

Let us take an example of a Rubik’s cube assuming each side of 3 units. A Rubik’s cube is made up of 27 small cubes
assuming each side of 1 unit.

A cube has 9 faces. So total no. of faces in 27 cubes are 27x6=162. Out of which 6x9=54 are visible.

So NOT visible faces will be = 162-54= 108

Therefore, required ratio = 54/108= 2=1:2
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the center of the east-west axis

on a mound which was itself
almost certainly a very ancient
sacred site. This original core
was then expanded both
towards the Nile in normal
Egyptian fashion, but also in
the direction of the outlying
Mut temple to the south.

The huge entrance pylon is Figure: Remains the

actually unfinished, as attested Figure: Remains the Temple of Karnak. Temple of Karnak.
by the unequal height of its

upper regions, the uncut clocks which project from its undecorated surfaces and the remains of the mud-brick
construction ramp that is still present on its interior side. Originally, it stood some 40 meters high (131 feet). This
structure may have been built as late as the 30th Dynasty by Nectanebo I, who at least constructed the temenos walls to
which the pylon is attached. However, this is uncertain and it is possible that an earlier pylon once stood on the same spot.
High upon this gate is an inscription left by Napoleon's Expedition, which is still visible.

Passing through this pylon, the first courtyard now encloses an area that was originally outside of the temple, as
evidenced by a number of cryosphinxes like those outside that were displaced from their original positions along the
processional route. Inside this courtyard to the left is the granite and sandstone triple barque chapel of Seti II, which
contains three chambers for the barques of Mut (left), Amun (center) and Khonsu (right). Opposite this shrine is a small
sphinx with the features of Tutankhamun.

Figure: Remains the Temple of Karnak.

Centered within the courtyard are the remains of the kiosk of Taharqa, which was later usurped by Psammetichus II and
later still, restored during Egypt's Greek Period. It originally consisted of ten huge papyrus columns linked by a low
screening wall and open at its eastern and western ends. Now there is only one great column and a large, altar-like block
of calcite (Egyptian alabaster). The function of this structure has been assumed to be a barque shrine but, because it is
open to the sky, it has been suggested that the structure may have served another ritual purpose.

Notre Dame Cathedral is widely considered one of the finest examples of French Gothic architecture in the world. It was
restored and saved from destruction by Eugéne Viollet-le-Duc, one of France's most famous architects. The name Notre
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Dame means "Our Lady" in French, and is frequently used in the names of Catholic church buildings in Francophone
countries.The Notre Dame Cathedral was one of the first Gothic cathedrals, and its construction spanned the Gothic
period. Its sculptures and stained glass show the heavy influence of naturalism, unlike that of earlier Romanesque

architecture.

The Notre Dame Cathedral Paris was among the first buildings in the world to use the flying buttress (arched exterior

Figure: Notre Dame Cathedral, Paris.

supports). The building was not originally
designed to include the flying buttresses
around the choir and nave. After the
construction began and the thinner walls
(popularized in the Gothic style) grew ever
higher, stress fractures began to occur as the
walls pushed outward. In response, the
cathedral's architects built supports around
the outside walls, and later additions
continued the pattern.

The cathedral suffered desecration during the
radical phase of the French Revolution in the
1790s, when much of its religious imagery
was damaged or destroyed. During the 19th
century, an extensive restoration project was
completed, returning the cathedral to its
previous state.

Figure: The Notre Dame Cathedral, one of Paris’ most iconic landmarks was engulfed in flames on 15 April 2019.
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SET-2
Q.1 Toothing is a construction technique used in
(D) Brick masonry

Q.2 ‘Skeleton and Skin’ concept in building design and
construction evolved during the
(C) Gothic period

Q.3 As per the IRC standards, the minimum width (in m)
of a two lane urban carriageway without a raised kerb is
©) 7.0

The India Roads Congress (IRC) is the oldest and most
important representative technical body of highway
engineers in India.

Figure: Toothing a very important technique when it
Q.4 Pritzker Architecture Prize 2013 has been awarded to | comes to further extending the existing wall.

(B) Toyo Ito

Toyo Ito has been announced as the Pritzker laureate for 2013. Ito is the thirty-seventh recipient of the Pritzker Prize and
its sixth Japanese recipient.

Born in Seoul, South Korea, in 1941, Toyo Ito moved back to his father’s native town of Suwa-shi Nagano in Japan soon
after birth and graduated from Tokyo University in 1965. His ambition had always been

to become a professional baseball player but he says that, as no university would give

him a sport scholarship, he ‘had no choice’ but to study architecture. After his studies

Ito worked for Japanese Metabolist architect Kiyonori Kikutake until 1969, before

opening his own office in 1971.

His practice made its name with the introverted U-House in Tokyo (1976), clad in white

masonry with no outward-facing openings. Instead the house looks into a central

courtyard, with slits in the roof allowing a dramatic play of light in the minimal

interior. Ito’s work subsequently began to experiment more and more

with diaphanous skins, holding lightness of structure and

transparency as cardinal virtues. His own house, the Silver Hut in

Nakano (1984), experimented with perforated and transparent

screens in industrial materials to refer in a contemporary way to the lightness and translucency of traditional Japanese
building methods. For Ito, industrial perforated aluminium can take on similar qualities to paper screens and movable
walls, but the Silver Hut also has the qualities of an airship, with a taut, light skin stretched over a frame.

His most notable buildings after this period included the wonderful ‘Tower of the Winds’ in Yokohama (1986) — a light
sculpture consisting of 1,300 flickering lamps configured to respond to the direction of the wind. His Old People’s Home
‘Hoju-ryo’ (1994) and Municipal Museum (1991), both in Yatsushiro, were his first major institutional buildings. They
launched a decade of success, including the Nagayama Amusement Complex in Tokyo (1993) and the almost completely
transparent ITM Building in Matsuyama (1993), leading to his masterpiece, completed in 2001 — the Sendai Médiathéque.
Seldom has a building been so eagerly awaited. Widely trailed in the architectural press before, during and after
construction, the média—théque was conceived as a seven-storey structure, clad in glass and held up by branch-like steel
members arranged in thirteen tubular columns housing services and allowing light to penetrate the depth of the floor
plate. It is spectacular, at once referring to the characteristic trees that line the roads of Sendai and providing a 22,000-
square-metre space of incredible lightness. The médiatheque derives its diagram from Le Corbusier’s 1914 Dom-Ino
project, but also, again, refers to the movable screens and walls of the traditional Japanese house. The fit-out, with
furniture and screens designed by Ross Lovegrove dividing the interior, has been criticized by some as being
unsympathetic to Ito’s structure, but it remains one of the most important buildings of recent years in Japan, and confirms
Ito’s place as the pre—~eminent voice in contemporary Japanese architecture.




Multiple Nuclei Theory

A model of town growth advanced by C. D. Harris and E. L.
Ullman (Annals of the American Academy of Political and
Social Sciences. 242) based on the fact that many towns and
nearly all large cities grow about many nuclei rather than
around a simple CBD. Some of these nuclei are pre-existing
settlements, others arise from urbanization and external
economies. Distinctive land-use zones develop because some
activities repel each other; high-quality housing does not
generally arise next to industrial areas, and other activities
cannot afford the high costs of the most desirable locations.
New industrial areas develop in suburban locations since they
require easy access, and outlying business districts may
develop for the same reason.

Sector Theory:
The view that housing areas in a city develop in sectors along
the lines of communication, from the CBD outwards. High

Figure: Sector Theory was advanced by H. Hoyt
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Figure: Multiple Nuclei Theory was advanced by
C. D. Harris and E. L. Ullman

quality areas run along roads and also reflect the incidence
of higher ground. Industrial sectors develop along canals
and railways, away from high quality housing. Thus a high
status residential area will spread out along the lines of the
sector by the addition of new belts of housing beyond the

outer arc of the city. Once contrasts in land use have developed in a sector near to the city, these contrasts will be
perpetuated as the city grows. This theory was advanced by H. Hoyt (1939) as an alternative to Burgess' concentric

model, and was based on residential rent patterns in the USA.

Figure: Mann's model

Mann's model

This model of British urban development,
proposed by P. Mann (1965), combines the sector
theory with the concentric zone model. Four basic
sectors are postulated: middle class, lower middle
class, working class, and lower working class.
Each sector displays four zones. In each case,
there is the CBD, the transitional zone, a zone of
smaller houses, and the outermost zone made up
of post-1918 housing.




Q.31 (A) P-3,Q-1,R-2,S-4

GATE ANSWER 2013

Historic periods Towns
Egyptian Kahun
Greek Miletus
Medieval Montpazier
Renaissance Versailles

mouth of the Maeander River in
ancient Caria. Its ruins are located
near the modern town of Balat
in Aydin Province, Turkey. Before
the Persian invasion in the middle of
the 6th century BC, Miletus was
considered  the  greatest and
wealthiest of Greek cities.

Monpazier is a villege in
southwest France. The village is a

member of the Les Plus Beaux
Villages de France("The most
beautiful villages of France")

association. Monpazier was built in
13th century.

Q.32 (D) P-3,Q-1,R-2, S-4

Kahun, ancient ~ Egyptian town, its site  lying in  modern Al-
Fayyum muhafazah (governorate). It was erected for the overseers and
workmen employed in constructing the nearby pyramid of Al-Lahiin, built
by Sesostris II (reigned 1844-37 bee), and it was abandoned when the pyramid
was completed. Excavated by the English archaeologist Sir Flinders
Petrie (1888-90), it revealed a crisscross of streets laid out in a regular pattern,
with houses built of mud brick having beamed, flat mud roofs, open courts and
porticoes, and the earliest examples of a supporting wooden column, fluted and
on a raised base. Cretan polychrome Kamares ware and Cypriot black ware
were also found at the site.

Miletus was an ancient Greek city on the western coast of Anatolia, near the

Figure: A Greek City, Miletus (Layout & Ruins)

Residential | Shopping, Industrial, Social, Travel or Leisure Natural No human
business manufacturi | institutional, | movement | activities resources activity or
ng, and or unclassifiable
waste- infrastructur activity
related e-related
activities activities
Q.33 (B) P-3,Q-1,R-2,S-5
Books Authors
Design of Cities Edmond Bacon

On the Cultural Origin of Settlements

Amos Rapoport

Urbanization and National Development

Leo Jacobson and Ved Prakash

Planning Theory

Andreas Faludi
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vibration produced by rumble strips alert drivers when they leave the traveled way. Rumble stripes is the term used for
rumble strips painted with a retroreflective coating to increase the visibility of the pavement edge at night and during
inclement weather conditions. Rumble strips, also known as sleeper lines or audible lines.

Q.4 ECBC stands for (B) Energy Conservation Building Code

Energy Conservation Building Code (ECBC), was launched by Ministry of Power, Government of India in May 2007,
as a first step towards promoting energy efficiency in the building sector.
The ECBC provides design norms for:
= Building envelope, including thermal performance requirements for walls, roofs, and windows;
= Lighting system, including daylighting, and lamps and luminaire performance requirements;
= HVAC system, including energy performance of chillers and air distribution systems;
= Electrical system; and
= Water heating and pumping systems, including requirements for solar hot-water systems.
The code provides three options for compliance:
1. Compliance with the performance requirements for each subsystem and system;
2. Compliance with the performance requirements of each system, but with tradeoffs between subsystems; and
3. Building-level performance compliance.

Q.5 Age-Sex cohort for a state in India is obtained from (A) Census of India

The age structure of a population affects a nation's key socioeconomic issues. Countries with young populations (high
percentage under age 15) need to invest more in schools, while countries with older populations (high percentage ages
65 and over) need to invest more in the health sector. The age structure can also be used to help predict potential
political issues. For example, the rapid growth of a young adult population unable to find employment can lead to
unrest.

Population Pyramid

A population pyramid illustrates the age and sex structure of a country's population and may provide insights about
political and social stability, as well as economic development. The population is distributed along the horizontal axis,
with males shown on the left and females on the right. The male and female populations are broken down into 5-year
age groups represented as horizontal bars along the vertical axis, with the youngest age groups at the bottom and the
oldest at the top. The shape of the population pyramid gradually evolves over time based on fertility, mortality, and
international migration trends.

Q.6 ‘Cover block” is used as a building construction component in (D) RC beam

Figure: A Cover Block is essentially a spacer that is used to lift the rebar matrix off the ground so that concrete
may flow underneath the rebar.

Q.7 “Villa Savoye’, Paris is an example of (A) Modernism

The Villa Savoye is probably Corbusier's best known
building from the 1950s, it had enormous influence on
international modernism. It was designed addressing his
emblematic "Five Points", the basic tenets in his new
architectural aesthetic:

1. Support of ground-level pilotis, elevating the
building from the earth and allowed an extended
continuity of the garden beneath.

2. Functional roof, serving as a garden and terrace, | Figure: Villa Savoye
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sciences and modern
technologies. It incorporates
some well lit exhibition areas,
a museum, library, a 300-seat
hall and a restaurant, as well
as offices and car parking.
Internally a superb feature is
the glass and steel stairs and
lift enclosure, which can be
seen from most parts of the Figure: Institut du Monde Arab, Paris

building.

The Bank of China Tower: Triangular bracing and step-backs are structural adaptations to the high wind loads caused
by Hong Kong typhoons.

369 meters high, 72 floors

When commissioned to design the Bank of China Tower, .M. Pei wanted to create a structure that would represent the
aspirations of the Chinese people yet also symbolize good will toward the British Colony. Original plans included an x-
shaped cross-brace. However, in China the X shape is seen as a symbol of death. Instead, Pei opted to use less
threatening diamond forms.

Another symbol used for this building is that of the bamboo plant, which represents
revitalization and hope. The sectioned trunk of the Bank of China Building is
inspired by the growth patterns of bamboo.

The four triangular shafts which form the building grow more narrow as the
building rises. These shafts support the weight of the building and eliminate the
need for many internal vertical supports. Consequently, the Bank of China uses less
steel than typical for a building its size.

Scan here for
further reading
on Bank of Figure: The Bank of China

China Tower Tower.

The prism-like fagade of the 367.4m Bank of China Tower has become one of Hong Kong skyline’s most recognisable
and appreciated features. The work of renowned Chinese-American architect .M. Pei, the 70-storey building's
asymmetrical form is pure geometry and has been compared to a bamboo plant, which extends its trunk successively
higher with each new burst of growth.

Q27. Answer (B) Surface area of 4 interior walls = 2(5+3.5) x 3 = 51sqm
Surface area of door = Imx2m= 2sqm

Surface area of window= IlmxIm= Isqm

So, net surface area for plastering = 51-2-1= 48 sqm Answer

Q28. Answer (B)

Nominal Mix Concrete: In the nominal mix concretes the constituents of concrete are measured by volume and the
proportions are pre- determine such as 1:8:16, 1:4:8 1;3;6 and 1:2;4 etc. The unit of measurement of cement is a bag of
50 kg having a volume of 0.035 cum. The batch boxes are made with the size 35x25x40cm which corresponds to one
bag of cement. Nominal mix concretes 1:5:10, 1:4:8, 1:3:6, 1:2:4 and 1;1.5; 3 roughly correspond to M5, M7.5, M
10,M15 and M20 grades of concrete so far as their compressive strength is concerned.

M15 = 1:2:4 (cement:stone:sand)
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This chart is a good depiction of differing CRIs, with each image having the same warm color temperature (2700K):

(Source: http://www.westinghouselighting.com/lighting-education/color-rendering-index-cri.aspx)

CRI Lamp Uses

22 high pressure sodium lighting street lighting

62 common 4 foot fluorescent tube office

80-85 compact fluorescent lighting (warm white) residential

85 premium 4 foot fluorescent tube retail

80-90 solid state LED lighting residential

95 incandescent light bulb residential

Lights with CRIs of 80 or higher are generally considered to have a high CRI. CRI values should only
be compared when the light sources being compared have similar color temperature ratings.

Q.36 (C) P2, Q- 1, R4, S-3

Terms Architectural elements
Tympanum Door or Window Bands
Proscenium Auditorium Stage
Campanile Church Tower
Dymaxion Circular House

Figure: Campanile A bell
tower is a tower that
contains one or more bells,
or that is designed to hold
bells, even if it has none. In
the European tradition,
such a tower most

Figure: A proscenium is the area of a theatre surrounding the stage opening. A
proscenium arch is the arch over this area.

Figure: A tympanum (plural, tympana) is the semi-circular or triangular decorative
wall surface over an entrance, bounded by a lintel and arch. It often contains
sculpture or other imagery or ornaments.
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on the basis of age and sex.
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5. The project Habitat, Montreal, designed by Moshe Safdie is an example of (D) prefabricated housing

Figure: The Habitat, Montreal, designed by Moshe Safdie.

The outcome of Safdie’s thesis explorations, Habitat
’67 in essence gives life to these ideas. The design for
Habitat relies on the multiple use of repetitive
elements, called boxes or modules, which were
arranged to create 16 differently configured living
spaces, for a total of 158 residences within the
complex.

The environmental feature of Habitat expresses the
architect’s life-long commitment to creating salubrious
and dignified living environments, by providing every
dwelling with at least one garden (located on the roof-
top of an underlying residence).

Figure: 354 prefabricated individual containers are stacked
in a confused order and connected by steel cables.

6. The degree of freedom of a joint in a plane truss is
(B) three

7. A brick cut lengthwise into two pieces so that each piece is

half as wide as the full brick is called a (D) Queen closer

8. The strength of concrete increases with (B) decrease in

water cement ratio

9. The point of contraflexure is the point where the (C)

bending moment changes its sign

10. When wind loads are accounted for

Figure: A brick nomenclature.

in the design of structures, the
permissible stresses in the material are
increased by (C) 33.33%

11. The term coined by Paolo Soleri
that combines ecology with
architecture and deals with habitants
maintaining an  extremely  high

population density is (C) Arcology

Figure: Effects of Water/cement ratio.

Paolo Soleri was an Italian architect. Best known for Arcosanti.




Also author of ‘Arcology: City in the Image of Man’
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Figure: Arcosanti (located in Arizona)

Arcosanti : The goal of Arcosanti (located in Arizona) is to explore the concept of arcology, which combines
architecture and ecology. The project has the goals of combining the social interaction and accessibility of an urban
environment with sound environmental principles, such as minimal resource use and access to the natural environment.
The project has been building an experimental town on 25 acres.

Proxemics It is the study of spatial distances between individuals in different cultures and situations.

different cultures and situations.

Figure: Definition of Proxemics with an example. It is the study of spatial distances between individuals in

1-Proxemics is a type of non verbal communication.

2-1It is the study of how we communicate with the space around us.
3-It involves how we arrange personal space and what we arrange in it.

Utopia

Imagined society can never exist. Still, the concept of a
utopia has been very influential in the arts, especially
for architects. At the beginning of the 20th century, the
world was facing the devastation and destruction
wrought by World War L. In architecture, the modemist
movement was beginning to take shape, and architects
believed that their buildings could help solve the
world's problems. With new materials like glass, iron,
and steel made available by the Industrial Revolution,
modernist architects took to their drafting tables to
imagine entirely new cities that supported utopian ideals
and were devoid of the corrupted bourgeois sentiments
often blamed for many of society's dilemmas.

Figure: "Plan Voisin," Le Corbusier

Some utopian visions focused on new technology, others on open, untouched landscapes, and still others were based on
new social orders, but all were united under radically avant-garde and cutting-edge architecture. While each architect's
ideals varied, they all held one thing in common: they could never be built. Only able to exist in theory—the basis of a
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Rem Koolhaas
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Known for his striking, often gravity-defying structures, Rem Koolhaas has built a reputation as one of the top
architects of the 21st century. Born in Rotterdam, the Netherlands, Koolhaas worked as a journalist and screenwriter
before attending the Architecture Association School in London. After graduating in 1972, he conducted research in the
United States, during which time he wrote Delirious New York: A Retroactive Manifesto for Manhattan. In 1975 he
founded the Office for Metropolitan Architecture, or OMA, along with fellow architects.

The De Rotterdam complex, located in the Dutch city
of the same name, was devised as a vertical city and
is composed of three towers that house apartments,
offices, shops, restaurants, and a hotel. At nearly 500
feet tall and with 1.7 million square feet of floor space
across the towers, the building is the largest in the
country. Designed by Rem Koolhaas

Koolhaas reinvented the skyscraper with his Beijing
headquarters for CCTV. The building’s two towers
are connected by a 246-foot cantilevered section
known as the Overhang. The exterior is sheathed in
sun-shaded glass with a striking pattern of
triangulated steel tubes, which form part of the
support structure. Designed by Rem Koolhaas

Figure: Rem Koolhaas

Zaha Hadid's projects are characterized by their
dynamic formal qualities of sinuously, curving
shapes, or crystallized strata. This sums up as a kind
of new Baroque, a sensuous, more vibrant and
engaging type of architecture.
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Q65. (C) P-1, Q-2, R-2, S-1

Q66. (B) P-3,Q-1, R4, S-2

Quotation Authors
Form follows function Louis Sullivan
Imagination is more important than knowledge Albert Einstein
Form follows climate Charles Correa
We shape the buildings thereafter they shape us Winston Churchill

“God is in the details.” — Mies van der Rohe

“Architecture is the art of how to waste space.” — Philip Johnson

“Form ever follows function.” — Louis Sullivan

“Architects today tend to depreciate themselves, to regard themselves as no more than just ordinary citizens without the
power to reform the future.” — Kenzo Tange

“Architecture is the will of an epoch translated into space.” — Mies van der Rohe

“Our time is so specialized that we have people who know more and more or less and less.” — Alvar Aalto

“A hundred times have I thought New York is a catastrophe and 50 times: It is a beautiful catastrophe.” —Le
Corbusier

“Recognizing the need is the primary condition for design.” — Charles Eames

“Architecture begins where engineering ends. ” — Walter Gropius

“No architecture can be truly noble which is not imperfect.” — John Ruskin

“Architecture is the learned game, correct and magnificent, of forms assembled in the light.” — Le Corbusier

“An idea is salvation by imagination.” — Frank Lloyd Wright

“To create architecture is to put in order. Put what in order? Function and objects.” — Le Corbusier

“But the building’s identity resided in the ornament.” — Louis Sullivan

“Less is more.” — Mies van der Rohe

“It was the spirit animating the mass and flowing from it, and it expressed the individuality of the building.” — Louis
Sullivan

“Not many architects have the luxury to reject significant things.” — Rem Koolhaus

“A doctor can bury his mistakes, but an architect can only advise his clients to plant vines.” — Frank Lloyd Wright
“You’ve got to bumble forward into the unknown.” — Frank Gehry

“I don’t want to be interesting. I want to be good.” — Mies van der Rohe

“Nothing is as dangerous in architecture as dealing with separated problems. If we split life into separated problems we
split the possibilities to make good building art.” — Alvar Aalto

“Architecture should speak of its time and place, but yearn for timelessness.” — Frank Gehry

“Design is a plan for arranging elements in such a way as best to accomplish a particular purpose.” — Charles Eames
“There will never be great architects or great architecture without great patrons.” — Edwin Lutyens

Q67.(C) Q-1, T-3, V-4

Q68. (C) Racks & screen > Skimming tank > Sedimentation tank > Precipitation tank > Biological growth >
Disinfection

Q69.(C)P,R

An anaerobic filter is a fixed-bed biological reactor with one or more filtration chambers in series. As wastewater
flows through the filter, particles are trapped and organic matter is degraded by the active biomass that is attached to
the surface of the filter material. Anaerobic filters are widely used as secondary treatment in household black- or
greywater systems and improve the solid removal compared to septic tanks or anaerobic baffled reactors. Since
anaerobic filters work by anaerobic digestion, they can be designed as anaerobic digesters to recover the produced
biogas.
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AR 13. What is ‘Human Development Index’? What are the advantages of using this index?

Every year since 1990, the United Nations development programme has studied the quality of life in many
countries. The Human Development Index is the result of this study. The index uses factors such as life
expectancy, adult literacy rate and per-capita income to determine the rankings.

Figure: HDI worldwide

AR 14. State the important stages in land acquisition procedure while acquiring land for public

purpose.
Publication of preliminary notification by the Government that a particular land is needed or likely to be
needed for a public purpose
Hearing of objections to the above mentioned notification from interested parties by the collector and his
report to the Government in this matter
Declaration by the Government that the land is required for a public purpose
Notification by collector declaring Government’s intention to acquire land and calling for claims for
compensation from interested parties
Enquiry into the compensation claims and passing of award by the collector
Taking possession of the land by the collector after payment of compensation and handing it over to the
authority requiring the same

AR 16. What are various forms of non-property taxes that can be imposed by a multiplicity for
mobilization of development funds?

Betterment tax

Professional tax

Tax on real estate

Water tax

Sewerage tax etc.

AR 18. Indicate the factors to be considered for describing the economic profile of a region.
Per-capita income
Demographic content of the region
Industrial scenario
Service sector
Trade and commerce
Informal sector employment

AR 19. Mention various criteria for enlisting heritage structures and precincts.
Uniqueness of the monument or site
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can start and finish considering its predecessor activities. The latest start and finish times are the latest times that an
activity can start and finish without delaying the project. LS and LF are found by working backward through the
network. The difference in the latest and earliest finish of each activity is that activity's slack. The critical path then is
the path through the network in which none of the activities have slack.

The variance in the project completion time can be calculated by summing the variances in the completion times of the
activities in the critical path. Given this variance, one can calculate the probability that the project will be completed by
a certain date assuming a normal probability distribution for the critical path. The normal distribution assumption holds
if the number of activities in the path is large enough for the central limit theorem to be applied.

Since the critical path determines the completion date of the project, the project can be accelerated by adding the
resources required to decrease the time for the activities in the critical path. Such a shortening of the project sometimes
is referred to as project crashing.

SECTION B, PART II
11. The design flow of the main sewer will be 0.69 litre/sec.

First calculate population

Population = Density * Area =250 person/hectare * 2 sq.Km = (250 person/10000 sq.m) *(2000sq.m)

=500 person

Quantity of sewage = 500 person * 120 litres per capita per day = 60000 litres per day = 60000/24*3600 litres/sec
=0.69 litre/sec Answer.

20. a) Explanation of the concept of relief displacement on aerial photography.

Tllustration of deformation of an aerial image
according to the distance from the nadir point,
i.e. the centre of the image. A vertical object
(such as a building, for instance) will appear to
be lying along a line radial to the image nadir
point. This deformation is called relief
displacement.
The image nadir point is the point located on
the surface exactly below the perspective
center.
This relief displacement underlie the following
principles:
= Objects will tend to lean outward, i.e.
be radially displaced.
= The taller the object, the greater the
relief displacement.
= The further the object is from the
principal point, the greater is the radial

Figure: X is the perspective center, Y is the image nadir point

displacement.
Relief Displacement: Calculating Height
We can derive an expression for the relationship between object height and relief displacement using the geometry

depicted in following picture.
We may write two expressions for distance D in this figure, in terms of radial image distances 1B and rT.

And

508




GATE ANSWER 1991
1. Ratio ‘Golden Mean’ is: (B) 1: 1.618

2. ‘Mihrab’ is found (C) on the west wall of a mosque

3. Which one falls under Indo-Sarasanic architecture? (B) Taj Mahal

4. Which of the following is not a function of a good mulch: (C) Encourage weed growth
5. Byzantine architecture is famous for: (D) New type dome construction

6. ‘Gopuram’ refers to (B) Gateway

7. Most efficient arch in transferring load: (D) Catenary

Notes: The catenary curve is interesting because there are many examples of it in the world around us. The best way to
visualize a catenary curve is to imagine the shape of a hanging chain. (The word comes from the Latin word catena
meaning "chain.") Catenaries are used in engineering and architecture, for example in the shape of hanging bridges, or
when inverted, in the shape of some arches. One of the most impressive examples is the St. Louis Gateway Arch.
Catenaries can also be found in nature, for example in the curve of a spider web.

At first glance, catenaries might look like parabolas, but they have a completely different formula. The formula gives a
shape that has a special structural property when used as an arch. When the chain shape is inverted into an arch and
divided into building blocks, the blocks can support each other by gravity alone. To fully understand how catenaries
differ from parabolas and why chains take the shape of catenary curves, we need some calculus background which is
out of syllabus.

Figure: St. Louis Gateway Arch by Eero Saarinen

8. Dimension of Corbusier’s modular human scale are in: (B) Geometric Progression

9. Find odd one out of the following: (A) T-trap

10. pH value of treated domestic water supply should be between : (C) 6.5- 8.0

11. PERT is (D) Event oriented

12. Gypsum is added in cement manufacture for the property of: (B) Retarding the setting time

13. Critical path in CPM connects the initial and end events and: (B) consists of events all having maximum slack
times

14. Maximum distance for discerning facial expression in a theatre: (A) 12.5 m

15. Outer layer of timber log is (C) Sap wood
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