TS PGECET 2026 Architecture and Planning (AR)

Question Paper with Solutions
Conducted by JNTU, Hyderabad

General Instructions

(i) The test is of 2 hours duration.
(ii) This test paper consists of 120 questions. The maximum marks are 120.

(iii) Each question carries +1 marks for correct answer and there is no negative marking for

Wrong answer.

1. Which of the following statements is false?

(A) Cities first evolved in Mesopotamia and other civilisations followed this city building practice
later

(B) The first cities evolved because of transition from hunting and gathering to agricultural food
production

(C) One of the first regions in which cities evolved was Indus Valley

(D) Rome was one of the first large cities with good roads, piped water, sewerage systems and grand

public buildings

Correct Answer: (A) Cities first evolved in Mesopotamia and other civilisations followed this city

building practice later

Solution:

Concept:

The origin and evolution of ancient urban centers (urban genesis) did not occur through a
single point of origin from which all other global civilizations copied. Instead, urban historians
and anthropologists recognize that early cities emerged via **independent urban generation**
in several separate, distinct geographic areas across the globe, driven by regional agricultural
surpluses, localized environmental conditions, and socio-political stratification. These primary

areas are often termed the "cradles of civilization."



Step-by-step Explanation:

* Analysis of Option (A): This statement claims that because cities first evolved in
Mesopotamia, all other civilizations merely followed or copied this practice later. This is
historical diffusionism taken to an incorrect extreme. While Mesopotamia (Sumerian
civilization) contains some of the earliest documented urban centers (like Eridu and Uruk
around 4000-3500 BCE), regions like the Indus Valley, Egypt, the Yellow River valley in
China, Mesoamerica (the Maya/Olmecs), and the Andean region developed their own
unique urban frameworks independently without direct cultural copying or secondary

diffusion from Mesopotamia. Thus, statement (A) is historically inaccurate and false.

* Analysis of Option (B): This statement asserts that early urban centers arose from the
Neolithic Revolution (the critical socio-technological transition from a nomadic lifestyle
of hunting and gathering to settled agricultural food production). This is entirely true.
Agriculture allowed for permanent settlements, domesticated crops, and a reliable food
surplus, which liberated a portion of the population from direct food production, fostering

specialized labor, governance, and early city development.

* Analysis of Option (C): This statement designates the Indus Valley as one of the earliest
urban regions. This is true. The Harappan Civilization (dating back to roughly 2600 BCE)
is globally renowned for its advanced proto-urban planning, standard grid iron layouts,

sophisticated drainage systems, and major centers like Harappa and Mohenjo-daro.

* Analysis of Option (D): This statement characterizes Rome as one of the first major
classic large-scale cities to incorporate widespread civil engineering marvels (paved roads,
aqueducts for piped water, the Cloaca Maxima sewage system, and monuments like the

Colosseum or Roman Forum). This is historically accurate for classical antiquity.

Since the question specifically asks for the statement that is **false**, Option (A) is the correct

choice.

Quick Tip:
When evaluating historical urban development questions, remember that early urbanization is defined
by **independent multi-centric origins**. Avoid absolute statements asserting that a single cradle of

civilization taught urban planning to the rest of the ancient world.
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2. Which of the following is not an essential component or principle of contemporary city-
planning?

(A) Accessibility and mobility

(B) Low-density residential areas

(C) Sustainable and eco-friendly approach

(D) Land use planning and zoning
Correct Answer: (B) Low-density residential areas

Solution:

Concept:

Contemporary urban planning focuses heavily on addressing modern crises such as rapid
population growth, climate change, spatial segregation, and car-dependent sprawl. Modern
paradigms like **Smart Growth**, **New Urbanism**, and the **Compact City Model**
explicitly advocate against sprawling developments. They prioritize resource conservation,
optimal land use, and high-quality collective spaces.

Step-by-step Explanation:

* Analysis of Option (A): Accessibility and mobility are critical to ensuring that people
can efficiently reach employment, healthcare, education, and recreation. Modern plan-
ning emphasizes multi-modal transportation, transit-oriented development (TOD), and
pedestrian accessibility to decrease congestion and lower emissions. Hence, this is a core

principle.

* Analysis of Option (B): Low-density residential areas are typically characterized by
single-family detached homes spread across vast geographic spaces. This practice leads
directly to **suburban sprawl**, increased reliance on personal automobiles, high infras-
tructure deployment costs per capita, and the destruction of surrounding natural habitats.
Contemporary planning seeks to combat this by promoting medium-to-high density,
mixed-use developments that consolidate resources. Therefore, promoting low-density

residential areas is *not* a principle of modern planning.

* Analysis of Option (C): Sustainable and eco-friendly approaches ensure that urban
growth meets present needs without compromising future generations. This involves
green building codes, urban forestry, renewable energy integration, and circular waste

systems. This is a primary pillar of modern practice.
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* Analysis of Option (D): Land use planning and zoning remain foundational regulatory
mechanisms used to systematically organize urban functions, prevent conflicting land

uses, and optimize spatial configurations.

Thus, low-density residential areas stand directly opposed to contemporary urban planning

ideals.

Quick Tip:
Modern urban planning principles almost always favor the **Compact City Model** and **Mixed-Use
Developments**. Anything that encourages urban sprawl, such as continuous low-density zoning, is

generally considered an outdated or non-essential practice in contemporary planning strategies.

3. The Central Place theory was first presented by:

(A) C A Doxiadis

(B) Ebenezer Howard
(C) Patrick Geddes
(D) Walter Christaller

Correct Answer: (D) Walter Christaller

Solution:
Concept:
The **Central Place Theory (CPT)** is a core spatial economic theory formulated to explain
the size, number, distribution, and spacing of consumer settlements and urban centers within
a regional hierarchy. The theory relies on geometric hexagonal market areas and evaluates

spatial systems using two primary benchmarks:

* Range of a good: The maximum distance consumers are willing to travel to purchase a

service or commodity.

* Threshold: The minimum market size (population or demand level) required to make a

business economic venture or service viable.

Step-by-step Explanation:

Let us evaluate the contributions of each scholar to clearly contextualize the correct pioneer:
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C A Doxiadis: Constantin Apostolos Doxiadis was a prominent Greek architect and
planner who founded **Ekistics**—the science of human settlements, which examines

human habitations across multiple scales.

* Ebenezer Howard: An English urban planner who famously published *Garden Cities
of To-morrow* (1898), pioneering the **Garden City Movement** to merge the benefits

of town and country living within self-contained greenbelt communities.

* Patrick Geddes: A Scottish biologist and sociologist who introduced evolutionary con-
cepts into urban planning. He coined terms like "conurbation" and emphasized regional

surveys and the triad of "Place, Work, Folk."

* Walter Christaller: A German geographer who published his seminal work *Die zentralen
Orte in Stiddeutschland* (Central Places in Southern Germany) in **1933**. In this
text, he systematically laid out the mathematical and spatial rules governing hierarchical

networks of settlements using regular hexagons (K = 3,K = 4,K = 7 systems).

Therefore, Walter Christaller is the scholar who first presented the Central Place Theory.

Quick Tip:

Associate these iconic planners with their core concepts:

**Christaller** — Central Place Theory (Hexagons, Range, Threshold)
- **Howard** — Garden Cities
- **Geddes** — Regional Survey / Conurbation

o

- **Doxiadis** — Ekistics

4. In which category of the roads, parking can be least restricted?

(A) Arterial Roads
(B) Sub-arterial Roads
(C) Local and Access streets

(D) Collector Streets

Correct Answer: (C) Local and Access streets
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Solution:

Concept:

Urban road networks are organized according to a clear **functional hierarchy**. This hierar-
chy balances two opposing transportation priorities: **mobility** (the speed and efficiency
of through-traffic movement) versus **accessibility** (direct physical entry to adjacent land,
properties, and storefronts).

The functional hierarchy follows this general sequence:

Arterial Roads — Sub-arterial Roads — Collector Streets — Local/Access Streets

As mobility increases, accessibility must decrease, meaning that parking regulations must
become significantly tighter to prevent disruptions to high-speed traffic flows.

Step-by-step Explanation:

* Arterial Roads: These high-capacity roads link major urban hubs and carry heavy
volumes of fast-moving regional traffic. Because their primary goal is maximum mobility,
roadside parking is strictly banned or heavily restricted to minimize friction, bottlenecking,

and collision risks.

* Sub-arterial Roads: These assist arterial corridors by carrying traffic across large urban
zones at slightly lower speeds. While they allow slightly more localized connections,

curb-side parking remains highly restricted to maintain steady traffic velocities.

* Collector Streets: As the name implies, these collect traffic from local neighborhood
streets and channel it to sub-arterial and arterial routes. They balance mobility and
accessibility, meaning parking is regulated and permitted only within designated hours

or bays.

* Local and Access Streets: These roads sit at the bottom of the mobility hierarchy but
offer the highest level of direct property access. They are designed for low speeds within
residential or quiet commercial zones. Because through-traffic is minimal and slow,
curbside parking is **least restricted** here, often allowing residents and visitors to park

freely along the street.
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Thus, Local and Access streets feature the lowest restrictions on parking.

Quick Tip:

Remember the inverse relationship:

Traffic Speed/Mobility o< L

Ease of Parking Access

Because local and access streets have the lowest speeds and lowest mobility mandates, they naturally

accommodate the highest allowance for on-street parking.

5. Which of the following is not an example of SEZ City in India?
(A) Sri City

(B) Kandla

(C) Bhopal

(D) Noida

Correct Answer: (C) Bhopal

Solution:

Concept:

A **Special Economic Zone (SEZ)** is a specifically demarcated geographical enclave where
economic and commercial laws are structured differently from the rest of the country. These
zones offer competitive tax incentives, streamlined customs clearances, and enhanced infras-
tructure to attract Foreign Direct Investment (FDI), boost exports, and accelerate industrial
growth. In India, SEZs are governed under the comprehensive *SEZ Act of 2005*.
Step-by-step Explanation:

Let us verify the industrial and economic classification of each city listed:

* Sri City: Located on the border of Andhra Pradesh and Tamil Nadu, this is a globally

recognized integrated business city featuring a prominent Multi-Product SEZ housing
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international manufacturing plants.

* Kandla: Located in Gujarat, Kandla is historically significant as the site of India’s and
Asia’s very first Export Processing Zone (EPZ), established in **1965**. It was later

converted into an operational Special Economic Zone under modern guidelines.

* Bhopal: The capital city of Madhya Pradesh is an administrative, historical, and educa-
tional center. While it contains localized industrial areas and IT parks (such as Mandideep

on its outskirts), Bhopal is not categorized as a dedicated SEZ city.

* Noida: New Okhla Industrial Development Authority (located in Uttar Pradesh within
the National Capital Region) contains designated SEZ sectors (e.g., the Noida Special
Economic Zone - NSEZ) that serve as major hubs for electronics, software development,

and textile exports.

Because Bhopal does not serve as a dedicated SEZ city enclave, it is the correct answer.

Quick Tip:
Keep an eye out for historically significant zones when answering industrial planning questions:
**Kandla** is famously known as Asia’s first EPZ (1965), while **Noida** and **Sri City** are modern

industrial developments built around SEZ policies.

6. The growth rate of urbanization in India has

(A) Been growing exponentially in the last decade
(B) Decreased drastically in the last decade
(C) Slightly increased in the last few years

(D) Slightly decreased in the last few years
Correct Answer: (D) Slightly decreased in the last few years

Solution:
Concept:
The level of urbanization measures the percentage of the total national population residing
in urban areas, whereas the **urbanization growth rate** tracks the speed or annual rate

of change of that urban proportion over time. Based on official Census data and subsequent
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national statistical surveys, India’s overall urban population continues to rise in absolute
numbers. However, the *growth rate* (the relative speed of transition) has experienced a
minor structural deceleration over recent evaluation cycles.

Step-by-step Explanation:

According to historical data from the Census of India, the decadal growth rate of the
urban population was 31.8% between 1991-2001, which rose slightly to 32.15% between
2001-2011.

* Over the last several years, demographic analysis, economic reports, and sample registra-
tion estimations indicate that while absolute migration and natural population increases
persist, the overall *rate of growth* has plateaued and shown a marginal contraction or

downward curve compared to earlier decades.

 This deceleration can be attributed to various structural factors, including slowing rates
of rural-to-urban migrations, rising living costs in tier-1 metropolitan cities, and the

economic stagnation of peripheral urban labor markets.

* Evaluating the options: This slight deceleration directly contradicts claims of exponen-
tial growth (A) or drastic drops (B). Instead, it aligns accurately with a documented

**slight decrease in the last few years** (D).

Quick Tip:
Be sure to differentiate between **absolute growth** and the **growth rate**. India’s absolute urban
population increases every single day, but the *rate* or percentage speed at which it is growing has

subtly slowed over the last few years.

7. The example for an eco-city in India is

(A) Gurgaon
(B) Mysore
(C) Hyderabad
(D) Shillong

Correct Answer: (B) Mysore
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Solution:

Concept:

An **Eco-City** (or ecologically sustainable city) is an urban area designed around principles
of environmental sustainability. These cities prioritize minimizing carbon footprints, reducing
pollution, efficiently recycling materials, managing solid waste systematically, and preserving
natural green spaces to foster healthy, sustainable living.

Step-by-step Explanation:

Let us evaluate the environmental and urban track records of the options listed:

* Gurgaon (Gurugram): A major corporate hub in Haryana that experienced rapid com-
mercial growth. This swift expansion led to significant urban challenges, including
groundwater depletion, heavy traffic congestion, and severe air pollution, which run

contrary to eco-city models.

* Mysore (Mysuru): Located in Karnataka, Mysore is widely recognized as one of India’s
cleanest and most sustainable cities. It consistently ranks at the top of national urban
sanitation evaluations (such as the *Swachh Survekshan*). The city features excellent
urban solid waste management systems, extensive urban forestry, well-preserved open
heritages, and effective civic awareness campaigns, making it a prime example of a model

Indian eco-city.

* Hyderabad: A major IT metropolis that has introduced green initiatives (such as ex-
panding its green cover to earn the "Tree City of the World" title). However, its core
urban framework remains a large, dense, car-oriented mega-city rather than a dedicated

eco-city template.

* Shillong: A beautiful hill station in northeast India dealing with specialized mountain

urbanism challenges, but it is not formally recognized as a standard eco-city benchmark.

Thus, Mysore stands out as a clear example of an eco-city in India.

Quick Tip:
When assessing environmental or sustainability rankings in Indian urban planning, **Mysore** is
consistently recognized for its exceptional urban waste management, preservation of open green spaces,

and clean air initiatives.
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8. Inclusive planning is a planning approach that

(A) Considers all the land under the control of the planning authority and there is no left-over land
without a designated use

(B) Considers all users with various types of needs

(C) Includes all stakeholders involved in the planning process

(D) Includes needs of people of all age groups
Correct Answer: (B) Considers all users with various types of needs

Solution:

Concept:

**Inclusive Planning** is an equity-based urban planning philosophy that ensures urban spaces
are designed to be accessible and functional for everyone, regardless of socio-economic status,
physical capability, gender, age, or marginalization. The core goal of inclusive planning is to
eliminate spatial barriers and ensure that vulnerable groups—such as the urban poor, informal
workers, and persons with disabilities (PwDs)—enjoy equal access to civic resources and
opportunities.

Step-by-step Explanation:

Let us evaluate each option to identify the most accurate and comprehensive definition:

* Analysis of Option (A): This describes comprehensive or exhaustive spatial allocation
(ensuring no land is left unused). This relates to land efficiency and spatial geometry,

not social inclusion.

* Analysis of Option (B): This option states that inclusive planning **considers all users
with various types of needs**. This captures the true, broad scope of inclusion. It ensures
that the built environment directly accommodates the diverse physical, economic, and
social needs of the entire population, including the elderly, low-income groups, and

persons with disabilities. This represents the ultimate goal of inclusive urban design.

* Analysis of Option (C): This addresses participatory planning or stakeholder engagement.
While it is an important step in the planning process, it refers to a *procedural method*

rather than the comprehensive output of inclusive spatial design.

* Analysis of Option (D): This focuses exclusively on age demographics, which captures
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only one aspect of a truly inclusive framework.

Therefore, Option (B) provides the most comprehensive and accurate definition of inclusive

planning.

Quick Tip:
To identify inclusive planning concepts, look for answers that go beyond basic procedural steps or single

demographics to emphasize **universal user accessibility** and the diverse needs of all citizens.

9.
Which of the following is not a component of disaster resilient urban planning?

(A) Designing buildings and infrastructure that can withstand disasters and can be restored to service
as early as possible

(B) Appropriate land-use planning and zoning

(C) Early warning systems

(D) Neighbourhood watch systems
Correct Answer: (D) Neighbourhood watch systems

Solution:

Concept:

**Disaster-Resilient Urban Planning** involves designing human settlements to withstand,
absorb, adapt to, and recover efficiently from natural or man-made catastrophic hazards
(such as earthquakes, floods, or cyclones). Resilient frameworks integrate physical engineer-
ing, regulatory zoning, and hazard technologies to safeguard lives and minimize economic
disruptions.

Step-by-step Explanation:

Let us evaluate how well each option contributes to disaster resilience:

* Analysis of Option (A): Designing resilient infrastructure that can withstand extreme
forces and quickly return to service describes structural engineering resilience and

structural redundancy, which are essential to modern disaster mitigation.

* Analysis of Option (B): Appropriate land-use planning and zoning are vital tools used

to restrict development in high-risk zones, such as active floodplains, landslide-prone
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hillsides, or fault lines. This is a foundational regulatory component of resilient planning.

* Analysis of Option (C): Early warning systems use real-time technological tracking to
alert populations before a disaster strikes, enabling safe evacuations and significantly

reducing mortality rates. This is a key non-structural component of disaster preparedness.

* Analysis of Option (D): Neighbourhood watch systems are localized, citizen-led ini-
tiatives designed to prevent local property crimes, vandalism, and burglaries. While
they build community cohesion, they are a function of local crime prevention and civil

policing rather than disaster-resilient urban planning.

Thus, Neighbourhood watch systems are not a component of disaster-resilient urban planning.

Quick Tip:
Differentiate between **civil security** measures and **disaster resilience**. Neighborhood watch
programs tackle local property crime, whereas disaster planning focuses on environmental hazards,

structural engineering, macro-zoning, and regional early warning technologies.

10. An important component to achieve better outcome in Slum improvement projects is

(A) Construction of multistoried tenements
(B) Sites and Services Schemes
(C) Security of tenure

(D) Full subsidy for beneficiaries
Correct Answer: (C) Security of tenure

Solution:

Concept:

Modern urban housing policies demonstrate that the long-term success of slum improvement
and upgrading programs depends heavily on the **socio-legal empowerment** of the residents.
When slum dwellers live under the constant threat of eviction, they have little incentive to
invest their own time or money into improving their homes or neighborhoods. Providing legal
protection against arbitrary displacement transforms their economic outlook and community
investment habits.

Step-by-step Explanation:
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* Analysis of Option (A): Moving residents into high-rise tenements often disrupts their
social networks and informal economic livelihoods, while saddling municipal agencies

with high maintenance costs that can lead to vertical slums over time.

* Analysis of Option (B): Sites and services schemes provide basic infrastructure plots but
do not always guarantee long-term socioeconomic stability if they are located far from

employment hubs on the urban periphery.

* Analysis of Option (C): **Security of tenure** guarantees that residents will not face
arbitrary forced eviction. Once residents receive legal recognition or long-term leasehold
rights, they gain the confidence to invest in upgrading their own housing structures over
time. Securing land tenure also empowers communities to advocate for public services
like clean water, electricity, and sanitation, making it the most critical factor for successful

slum upgrading programs.

* Analysis of Option (D): Full subsidies can distort housing markets and create financial

dependencies that make widespread replication difficult for municipal authorities.

Thus, security of tenure is the most critical element for achieving positive outcomes in slum

improvement projects.

Quick Tip:
In international urban development policy (such as UN-Habitat guidelines), **Security of Tenure** is
recognized as the most effective catalyst for upgrading informal settlements, as it encourages residents

to invest in self-improvement.

11. Currently in India, government elementary schools exclusively for the neighbourhood

children are provided in

(A) Only traditional type of old neighbourhoods
(B) High rise gated communities
(C) All types of gated communities

(D) Standard planned residential sectors and layouts

Correct Answer: (D) Standard planned residential sectors and layouts
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Solution:

Concept:

Under the landmark *Right of Children to Free and Compulsory Education (RTE) Act of 2009*
and national urban planning guidelines (such as the **URDPFI Guidelines** in India), social
infrastructure is allocated based on structured population thresholds and neighborhood units.
Public elementary schools are intentionally distributed to ensure that children can access
education within a safe walking distance of their homes.

Step-by-step Explanation:

* Analysis of Options (A, B, and C): Government schools are rarely built inside private
high-rise or gated communities, as these enclaves feature restricted entry and typically

rely on private educational institutions.

* Analysis of Option (D): In accordance with urban planning frameworks like the **Neigh-
borhood Unit Principle**, every standard planned residential layout, sector, or master-
planned neighborhood must reserve specific land parcels for civic facilities, including
neighborhood parks, local dispensaries, and government elementary schools. This en-
sures that essential educational infrastructure is distributed evenly across planned urban

developments to serve the local population.

Therefore, government elementary schools are provided systematically within standard planned

residential sectors and layouts.

Quick Tip:
National guidelines like the **URDPFI** state that physical master plans for residential sectors must
include reserved spaces for neighborhood-scale social infrastructure, ensuring elementary schools are

built within easy walking distance for local children.

12. Which of the following statements about urban density is true in the current scenario?

(A) It needs to be controlled and kept to a minimum to benefit the residents
(B) Compact cities with lower sprawl can be encouraged
(C) It needs to be kept as high as possible with only tall residential towers being permitted

(D) In India it is very low compared to other cities of the world

Correct Answer: (B) Compact cities with lower sprawl can be encouraged
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Solution:

Concept:

Urban density measures the population or built-up volume relative to a specific unit of urban
land area. Historically, high urban density was viewed as a problem that caused overcrowding
and sanitation issues. However, contemporary urban planning recognizes that **managed
density** is crucial for building sustainable, resource-efficient cities. It enables effective public
transit networks, reduces infrastructure delivery costs, and protects natural ecosystems from
suburban sprawl.

Step-by-step Explanation:

* Analysis of Option (A): Minimizing urban density forces development outward, creating
automobile-dependent suburban sprawl that consumes agricultural land and increases

municipal infrastructure costs. This approach is no longer considered beneficial.

o+

* Analysis of Option (B): Encouraging **compact cities with lower sprawl** represents
a core strategy of modern urban planning. By concentrating development within well-
defined urban footprints, cities can preserve surrounding natural habitats, reduce commut-
ing distances, and make public transit lines financially viable. This matches contemporary

planning goals perfectly.

* Analysis of Option (C): Pushing densities to extreme limits by permitting *only* tall
residential towers can strain local water, power, and sewage networks while reducing

access to sunlight and air. Densification must be balanced, not absolute.

* Analysis of Option (D): This statement is factually incorrect. Indian metropolitan areas
(such as Mumbai, Delhi, and Kolkata) feature some of the highest urban densities in the

world.

Thus, encouraging compact cities to minimize sprawl is the most accurate and accurate

statement.

Quick Tip:
Modern urban sustainability frameworks favor **Optimized Density**. The target is always to encourage
compact urban forms that minimize sprawl without creating hyper-congested conditions that overwhelm

local utility infrastructure.
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13. Typically, in contemporary Indian cities, multi-storeyed residential buildings can be seen in

(A) Inner city areas only
(B) Peripheral areas
(C) Any part of the cities

(D) Very large gated communities only
Correct Answer: (C) Any part of the cities

Solution:

Concept:

Due to extreme land scarcity, skyrocketing real estate prices, and the liberalization of **Floor
Area Ratio (FAR) / Floor Space Index (FSI)** regulations by municipal authorities, the vertical
expansion of Indian cities is no longer confined to a few isolated zones. Multi-storeyed
developments have become the standard architectural typology used to maximize residential
capacity across diverse urban contexts.

Step-by-step Explanation:

* Inner-City Redevelopment: High land values and urban renewal policies encourage
developers to tear down older, low-rise structures in central urban cores and replace

them with vertical residential towers.

* Peripheral Development: On the outskirts of cities, massive transit corridors and new
economic zones fuel the construction of large-scale, high-rise apartment complexes on

converted agricultural parcels.

* Infill Development: In intermediate suburban zones and standard residential layouts,
plot regularizations and updated building bylaws allow developers to construct multi-

story builder floors and mid-rise condominiums.

* Conclusion: Because vertical residential buildings are being constructed across central
cores, intermediate zones, and outer peripheries to meet housing demands, they can

now be found in **any part of the cities** where local zoning laws permit.
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Quick Tip:
The widespread demand for housing combined with relaxed Floor Area Ratio (FAR) regulations has
made vertical development the dominant architectural model across modern Indian cities, appearing in

central downtown cores as well as outer peripheral suburbs.

14. The most appropriate definition of the term informal housing is

(A) Squatter settlements where the residents do not have any title to the land

(B) Illegal land tenure where the properties have not been registered

(C) Shanty settlements of substandard quality

(D) Any settlement, including buildings of good construction quality, built outside the formal regula-

tory framework of planning and building controls

Correct Answer: (D) Any settlement, including buildings of good construction quality, built outside

the formal regulatory framework of planning and building controls

Solution:

Concept:

In urban sociology and planning, the term **informality** is defined by its relationship to state
regulation rather than the physical building materials used. **Informal housing** encompasses
any residential development that bypasses legal planning processes, lacks official building
permits, violates master-plan zoning regulations, or operates outside established land-titling
systems.

Step-by-step Explanation:

Let us look closely at each option to see why a broad definition is the most accurate choice:

* Analysis of Options (A, B, and C): These statements describe specific types or subsets of
informal housing, such as squatter settlements, unregistered properties, or shantytowns
made of substandard materials. While these are common examples of informality, they

do not cover the entire scope of the term.

* Analysis of Option (D): This option provides a comprehensive definition by stating that
*any* settlement built outside the formal regulatory framework of planning and building
controls constitutes informal housing, regardless of its construction quality. For example,

a wealthy developer might construct high-end, structurally sound concrete apartments
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or villas on agricultural land without obtaining proper zoning approvals, subdivision
permissions, or occupancy certificates. Despite being physically durable and high-quality;,
these buildings are still classified as informal housing because they exist outside the legal

regulatory system.

Therefore, Option (D) provides the most comprehensive and legally accurate definition of

informal housing.

Quick Tip:
Remember that **urban informality** is defined by a lack of legal and regulatory compliance, not by the

quality of the building materials. Even structurally sound, brick-and-mortar buildings are considered

informal if they violate master plans or bypass municipal permitting processes.

15. In the context of CAD and BIM use in AEC (Architecture, Engineering, and Construction)

education, which pedagogical progression is identified as beneficial for Architecture students?

(A) Beginning with rendering tools, then moving to hand drafting

(B) Teaching scripting before any visual modelling

(C) Introducing BIM modelling early, followed by discipline specific modules and collaborative
projects

(D) Restricting first-year students only to 2D CAD

Correct Answer: (C) Introducing BIM modelling early, followed by discipline specific modules and

collaborative projects

Solution:

Concept: The integration of Computer-Aided Design (CAD) and Building Information Modeling
(BIM) within contemporary architectural education requires a structured pedagogical roadmap.
Traditional workflows taught 2D drafting as a pure representation tool before abstracting
it into 3D forms. However, in modern integrated practices, an object-oriented parametric
environment (BIM) serves as a holistic platform where spatial, structural, and material behaviors
are understood simultaneously.

Step-by-step Explanation:

* Analysis of Option (A): Beginning directly with final rendering tools promotes purely

superficial aesthetic finishes over structural and spatial comprehension. Reversing the
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timeline to teach manual drafting afterward disrupts the logical developmental curve of

design thinking.

* Analysis of Option (B): Computational scripting languages (such as Grasshopper or
Dynamo) require an underlying understanding of geometry and parametric relationships.
Teaching scripting prior to introductory visual modeling introduces an abstract cognitive

barrier that hinders intuitive spatial exploration for novice students.

* Analysis of Option (C): Introducing BIM early allows students to work directly with
virtual building components (walls, slabs, roofs) that possess physical metadata. Once stu-
dents comprehend this baseline logic, they can seamlessly advance into specialized mod-
ules (structural analysis, environmental simulations) and participate in multi-disciplinary
collaborative projects that mimic modern professional practice. This represents an ideal

pedagogical progression.

* Analysis of Option (D): Confining first-year students exclusively to isolated 2D CAD
vectors reinforces flat plan-view thinking and delays the essential development of 3D

volumetric comprehension.

Thus, early exposure to BIM followed by collaborative application is recognized as the most

effective educational progression.

Quick Tip: In modern AEC education paradigms, think **Integrated and Collaborative**. Shifting the
curriculum from isolated drafting tools toward an early understanding of object-based BIM modeling

better equips students for industry teamwork.

16. The percentage of households with access to a principal source of drinking water within
the dwelling in India, as per official statistics, is approximately:

(A) 27% in rural areas and 56% in urban areas

(B) 56% in rural areas and 27% in urban areas

(C) 50% average across the country considering both rural and urban areas

(D) 55% average across the country considering both rural and urban areas

Correct Answer: (A) 27% in rural areas and 56% in urban areas
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Solution:

Concept: Evaluating access to drinking water inside the home involves examining data from
the National Sample Survey Office (NSSO) and Census housing metrics. These indicators
explicitly distinguish between having a water source located *within the premises/dwelling
unit* versus relying on external community infrastructure, such as shared public standposts,
community hand pumps, or mobile tankers.

Step-by-step Explanation:

* Statistical surveys highlighting baseline structural gaps show that rural areas lag signifi-
cantly behind urban zones regarding piped, treated water delivered directly inside the

household.

* In rural areas, a majority of households traditionally rely on shared outdoor wells,
local hand pumps, or centralized village taps situated outside individual property gates.
Official records place direct, inside-the-dwelling access at a low baseline of approximately

7':7':270/07': * .

* In contrast, urban municipal distribution networks provide a higher density of localized
pipe connections, raising internal dwelling tap access to approximately **56%** of the

urban population.

* Evaluating the Options: Option (A) correctly identifies this distinct rural-urban disparity
(27% vs. 56%). Options (B), (C), and (D) present inverted patterns or inaccurate national

averages that do not reflect official demographic datasets.

Quick Tip: When evaluating Indian infrastructure data, remember the stark structural divide: urban
centers have roughly double the percentage of direct in-dwelling water source access compared to rural

areas, matching the 27% rural and 56% urban statistical benchmark.

17. The acronym for the affordable housing programme of the Central Government in India is:
(A) PMAY

(B) AMRUT

(C) HRIDAY

(D) PM-SVANidhi
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Correct Answer: (A) PMAY

Solution:

Concept: The Government of India manages several urban and rural revitalization programs.
Affordable housing initiatives target lower-income groups through a mix of financial mecha-
nisms, including Credit Linked Subsidy Schemes (CLSS), Affordable Housing in Partnership
(AHP), and In-Situ Slum Redevelopment (ISSR).

Step-by-step Explanation: Let us unpack each acronym to verify its primary mission:

* PMAY (Pradhan Mantri Awas Yojana): Launched in June 2015 with the vision of
"Housing for AlL" this program is split into two primary components: PMAY-Urban (PMAY-
U) and PMAY-Gramin (PMAY-G). It serves as the primary national policy framework for

affordable residential construction.

* AMRUT (Atal Mission for Rejuvenation and Urban Transformation): Focuses on
upgrading basic urban infrastructure, such as citywide sewerage networks, storm water

drainage channels, public transport connectivity, and green park spaces.

* HRIDAY (Heritage City Development and Augmentation Yojana): Targets the conser-

vation, preservation, and spatial planning of historical heritage cities across India.

e PM-SVANidhi (Pradhan Mantri Street Vendor’s Atmanirbhar Nidhi): A micro-credit
scheme designed to provide accessible working capital loans to street vendors affected

by economic shocks.

Thus, PMAY is the specific acronym representing the national affordable housing program.

Quick Tip: Associate keywords directly with their programmatic acronyms: - **Awas** means housing
— **PMAY** - **Rejuvenation** means infrastructure — **AMRUT** - **Heritage** means cultural

conservation — **HRIDAY**

18. What type of initiative has been taken by the Real Estate Regulatory Authority (RERA) in

the affordable housing sector?

(A) There is no role of RERA in affordable housing sector
(B) It permits only qualified property developers to take up affordable housing projects

(C) It mandates certain measures to improve transparency and accountability
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(D) It is responsible for project and financial management of all affordable projects taken up by

private builders

Correct Answer: (C) It mandates certain measures to improve transparency and accountability

Solution:

Concept: The *Real Estate (Regulation and Development) Act of 2016* established **RERA**
to address systemic market asymmetric information, protect individual consumers from project
construction delays, and minimize fraudulent defaults by developers. RERA functions as a
market regulator rather than a direct developer or financial manager.

Step-by-step Explanation:

* Analysis of Option (A): Affordable housing developments must register under RERA if
they exceed baseline size thresholds. RERA provides consumer protection mechanisms

across all market segments, making this option false.

* Analysis of Option (B): While RERA registers developers, it does not act as an exclusive
gatekeeper that dictates which private firms can build affordable housing based on

discretionary qualifications.

* Analysis of Option (C): RERA requires all developers to publish verified project details
on a public portal, including land titles, approvals, and construction timelines. It also
mandates that **70%** of consumer project funds be maintained in a dedicated escrow
account to eliminate fund diversion. These measures improve consumer confidence,
transparency, and accountability across the housing market, including the affordable

sector.

* Analysis of Option (D): RERA provides regulatory oversight; it does not manage day-to-
day operations, material procurement, or financial administration for private building

projects.

Consequently, RERA’s contribution is its regulatory framework that enforces transparency and

accountability.

Quick Tip: RERA is primarily a **Regulator**. Its core purpose is to protect consumers and improve

market trust by enforcing **transparency, accountability, and project delivery timelines**.
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19. Which of the following is true about bamboo used in buildings?

(A) It cannot be used for structural components such as beams and trusses
(B) It has very low tensile strength
(C) It is not as long lasting as timber

(D) It cannot be combined with steel reinforcement

Correct Answer: (C) It is not as long lasting as timber

Solution:

Concept: Bamboo is a fast-growing, sustainable organic material widely used in bio-composite
construction. It features excellent mechanical properties along its longitudinal fibers. How-
ever, due to its high starch content and hollow structural shape, it is highly vulnerable to
environmental moisture, fungal rot, and insect attacks if left untreated.

Step-by-step Explanation:

* Analysis of Option (A): Bamboo culms possess favorable strength-to-weight ratios and
are frequently engineered into structural columns, beams, space frames, and roof trusses.

Therefore, this statement is false.

* Analysis of Option (B): Bamboo has notable longitudinal tensile strength, often com-

pared to mild steel on a per-weight basis, making this statement incorrect.

* Analysis of Option (C): Bamboo is a grass rather than a dense hardwood. It lacks the
natural resins and high lignin density that protect long-lasting timbers (such as Teak or
Sal). Without chemical preservation treatments, raw bamboo deteriorates rapidly under
exposure to weather and boring insects within a few years, making it significantly less

durable than seasoned timber. This statement is accurate.

* Analysis of Option (D): Modern composite engineering regularly combines bamboo

with steel connectors or concrete cores to improve structural performance.

Thus, its shorter natural lifespan relative to timber is its primary limitation.

Quick Tip: While bamboo is praised for its high tensile strength and structural flexibility, its organic,
starch-heavy composition means it is **not as naturally long-lasting as seasoned timber** unless treated

with intensive chemical preservatives.
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20. The various National Housing Policies of India have focused mostly on:

(A) On reduction of densities in urban areas
(B) On regulatory frameworks and finance management
(C) Have focused mostly on urban sector

(D) Have focused on both the rural and urban sectors

Correct Answer: (C) Have focused mostly on urban sector

Solution:
Concept: An analysis of India’s formal national housing policies—from the initial National
Housing Policy of 1988 through successive updates in 1994, 2005, and the National Urban
Housing and Habitat Policy (NUHHP) of 2007—reveals a clear structural focus on addressing
urban housing shortages, informal squatter settlements, and metropolitan real estate investment
channels.

Step-by-step Explanation:

* India faces housing challenges across both rural and urban areas. However, formal
national planning policies have focused primarily on the **urban sector** due to the
unique pressures of rapid rural-to-urban migration, high municipal land values, and the

growth of informal slums.

* The policy frameworks concentrate on urban tools like Floor Area Ratio (FAR) opti-
mization, public-private partnerships (PPP) for affordable housing, slum redevelopment

guidelines, and metropolitan real estate finance systems.

* While rural housing programs exist (such as the long-running *Indira Awas Yojana*, now
*PMAY-G*), they operate primarily as targeted rural welfare schemes. The comprehensive,
strategic guidelines found in formal National Housing Policy documents focus heavily on

urban challenges and structural market solutions.

Therefore, statement (C) accurately identifies the primary focus of these policy documents.

Quick Tip: Urban housing shortages are compounded by limited land supply and market speculation.
As a result, India’s overarching **National Housing Policies** place their primary emphasis on resolving

urban housing shortages and managing formal property markets.
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21. For a farm house built in an area with old, large and beautiful trees existing in the site,
what is broadly the best approach for choosing further appropriate planting to maintain a

better sense of scale?

(A) Choose large trees throughout to maintain the same scale and ambience
(B) Choose smaller shrubs close to the house and larger ones further away from the house
(C) Choose small shrubs throughout to reduce to human scale

(D) Choose large trees close to the house and smaller shrubs further away from the house

Correct Answer: (B) Choose smaller shrubs close to the house and larger ones further away from

the house

Solution:

Concept: Landscape architecture relies on **visual scale and spatial transition** to create a
balanced relationship between large natural features, built structures, and human observers.
When a site contains mature, large-scale trees, new plantings should create a smooth visual
gradient that connects the tall natural canopy to the lower profile of the residential house.

Step-by-step Explanation:

* Analysis of Option (A): Planting large trees everywhere can crowd the site, block natural

light, and overwhelm the farmhouse architecture, hiding it behind a dense wall of foliage.

* Analysis of Option (B): Placing **smaller shrubs and low-height vegetation close to the
house** maintains open sightlines and keeps the building at an accessible, human scale.
Grouping **larger shrubs and taller trees further away** creates a layered transition
that connects the house to the mature trees on the edge of the property. This framing

technique highlights the house while preserving the natural landscape.

* Analysis of Option (C): Using only small shrubs across the entire site creates a harsh

visual disconnect between the low ground cover and the tall, mature tree canopy.

* Analysis of Option (D): Planting large trees right next to the house can block views,
risk structural damage from roots and branches, and visually diminish the building’s

architectural presence.

Thus, a stepped approach that transitions from low plants near the house to taller vegetation

further away creates the most balanced design.
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Quick Tip: To create a balanced landscape design, use a **stepped visual transition**: place lower
plants near the building to maintain an accessible scale, and use taller trees toward the property

boundaries to frame the view.

22. Which of the following is not usually required in the site analysis process for a commercial

complex in a central city location?

(A) Visual corridors and visual analysis
(B) Contours and slope analysis
(C) Climate and weather data

(D) Socio-economic profiling of local residents
Correct Answer: (B) Contours and slope analysis

Solution:

Concept: Site analysis involves evaluating the physical, regulatory, and environmental charac-
teristics of a plot of land. The scope of this analysis depends heavily on the project’s typology
and geographic location. A commercial development in a built-up downtown area requires a
different analytical focus than a project on an undeveloped rural hillside.

Step-by-step Explanation:

* Analysis of Option (A): Central business districts rely on visibility and pedestrian access.
Visual corridor analysis ensures the commercial storefront is visible from main streets

while protecting historic city sightlines. This is an important step in the process.

* Analysis of Option (B): **Contours and slope analysis** are essential for hillside devel-
opments to calculate grading, soil cuts, fills, and retaining wall needs. However, central
urban downtown plots are typically flat, paved, and fully graded. Detailed topographic
slope analyses are rarely needed for these built-up urban sites, making this the least

relevant option.

* Analysis of Option (C): Regional climate and weather data remain necessary for all
projects to determine solar shading, HVAC loads, wind pressures, and sustainable building

envelope designs.

* Analysis of Option (D): Commercial complexes must evaluate local consumer demo-
graphics, foot traffic patterns, and spending habits to ensure the retail mix matches

market demand.
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Therefore, extensive contour and slope analysis is generally not required for flat, central city

commercial locations.

Quick Tip: Context matters in site analysis: central city downtown cores are almost always flat and
fully graded, meaning that **topographic contour and slope analysis** takes a back seat to urban

considerations like traffic flows, visual corridors, and local zoning laws.

23. Which of these historical landscape styles featured naturalistic forms and undulating
topography?

(A) English

(B) Mughal

(C) French

(D) Japanese

Correct Answer: (A) English

Solution:

Concept: The history of landscape design features a clear distinction between **formal
geometric layouts** and **informal naturalistic designs**. Formal styles use straight axes,
symmetrical planting beds, and forced geometric shapes to show human control over nature.
Informal styles reject strict symmetry, opting instead to recreate idealized natural landscapes.
Step-by-step Explanation: Let us review the defining characteristics of each landscape tradi-

tion:

* English Landscape Garden: Developing in the 18th century as a rejection of rigid
geometric gardens, the English style popularized an idealized view of nature. It features
**rolling lawns, naturalistic water bodies, clumps of trees, and undulating topography**

designed to look like an untouched landscape.

* Mughal Gardens: Built around the formal *Charbagh* model, these gardens are highly
structured. They use straight, perpendicular water channels to divide the space into four

symmetrical quadrants, symbolizing order and balance.

* French Gardens: Best exemplified by the Gardens of Versailles, this style relies on strict

geometric layouts, long perspectives, clipped hedges, and perfect symmetry to project

TG PGECET 2026 Page 28 of © Collegedunia.com



power and structure.

* Japanese Gardens: While abstract and naturalistic, Japanese gardens focus on spiritual
symbolism, stone arrangements, and miniaturized representations of nature rather than

large, rolling pastures and wide, undulating fields.

Thus, the English style is defined by its use of naturalistic forms and rolling, undulating

landscapes.

Quick Tip: Remember the core design philosophies: - **English Style** — Rejects symmetry for rolling
hills, open lawns, and naturalistic forms. - **French/Mughal Styles** — Rely on strict geometric layouts,

axes, and perfect axial symmetry.

24. While choosing a plant species for outdoor planting, the most important visual considera-
tion is:

(A) Size and form of the plant

(B) Colour and texture of foliage

(C) Colour and size of flowers

(D) How much maintenance is required
Correct Answer: (A) Size and form of the plant

Solution:
Concept: In visual design theory, design elements are organized according to a clear hierarchy.
**Primary design elements** define three-dimensional volumes, spatial boundaries, and struc-
tural scale. **Secondary design elements** provide surface detail, color accents, and textural
variation.

Step-by-step Explanation:

* Analysis of Option (A): The **size and mature structural form** of a plant (such as
columnar, weeping, globular, or vase-shaped) determine its three-dimensional impact
on a space. These characteristics establish spatial boundaries, provide shade, frame
architectural views, and control the overall sense of scale. Because form and size shape

the physical volume of a landscape, they serve as the primary visual consideration.

* Analysis of Option (B): Foliage color and texture add visual interest and contrast, but
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these act as surface qualities that complement the plant’s primary structural form.

* Analysis of Option (C): Flower colors and blooming sizes are often seasonal and tem-
porary, making them unreliable choices for establishing year-round structural design

themes.

* Analysis of Option (D): Maintenance requirements are a critical *functional and opera-
tional* concern during plant selection, but they do not constitute a visual or aesthetic

design property.

Therefore, size and form are the most fundamental visual considerations when selecting plant

species.

Quick Tip: Structure always comes before surface detail in design: a plant’s **size and mature form**
define spatial layout and scale year-round, while foliage texture and flower colors serve as secondary

accents.

25. For the design of a very large green lung space in a city in India, the most appropriate

approach for selection of plant species is:

(A) Choosing beautiful flowering plants to cater to public aesthetic tastes
(B) Choosing mostly one or two sturdy native plant species that are easy to maintain
(C) Choosing a mix of various local plants to create a biodiversity rich environment

(D) Using mostly drought-resistant plants to optimize water management
Correct Answer: (C) Choosing a mix of various local plants to create a biodiversity rich environment

Solution:

Concept: An urban "green lung" is a large-scale ecological infrastructure asset designed to
combat urban heat island effects, improve local air quality, facilitate groundwater recharge,
and provide habitats for urban wildlife. Maximizing the ecological value of these spaces
requires applying **urban forestry and restoration ecology principles**, which favor diverse,
multi-layered plant communities over decorative ornamental gardening.

Step-by-step Explanation:

* Analysis of Option (A): Focusing exclusively on ornamental flowering plants requires

high pesticide use, artificial fertilizers, and heavy watering, which prioritize brief visual
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appeal over ecological resilience.

* Analysis of Option (B): Creating a monoculture with only one or two species leaves
the entire urban forest vulnerable to catastrophic losses from single pest infestations or

climate shocks.

* Analysis of Option (C): Selecting a **diverse mix of native trees, shrubs, and ground
cover** recreates the structural complexity of a natural forest ecosystem. This approach
creates a self-sustaining habitat for birds, insects, and pollinators, builds long-term
climate resilience, and improves the city’s overall ecological health. This aligns perfectly

with the goals of an urban green lung.

* Analysis of Option (D): While water management is important, using only drought-
resistant or xerophytic plants may not fit the regional climate profile of many Indian

cities, and misses the opportunity to build a rich, diverse forest habitat.

Consequently, creating a biodiverse environment with mixed native species is the most effective

approach.

Quick Tip: Large-scale urban infrastructure calls for ecological functionality over simple aesthetics.
Avoid monocultures and purely decorative plants; instead, prioritize a **diverse mix of native species**

to build a resilient, biodiverse urban ecosystem.

26. Which part of the computer performs the function of executing the operations of a computer
programme?

(A) Hard Disk

(B) RAM

(C) CPU

(D) Motherboard

Correct Answer: (C) CPU

Solution:
Concept: Von Neumann computer architecture divides hardware components into distinct

functional roles: long-term data storage, short-term volatile memory, communication interfaces,
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and central processing operations.

Step-by-step Explanation: Let us verify the primary function of each hardware component:

* Hard Disk (HDD/SSD): Functions as non-volatile long-term storage. It preserves files,
operating system code, and software data when the computer is powered off, but it

cannot run calculations directly.

* RAM (Random Access Memory): Serves as high-speed volatile temporary storage. It
holds active program instructions and data currently needed by the processor, but it does

not perform logical operations itself.

* CPU (Central Processing Unit): Known as the brain of the computer, the CPU contains
the **Control Unit (CU)** and the **Arithmetic Logic Unit (ALU)**. It continuously runs
the core execution cycle: fetching instructions from memory, decoding their operational

commands, and executing the calculated math or logic required by the software.

* Motherboard: Acts as the main printed circuit board (PCB), providing the physical paths

and data buses needed for components to communicate with one another.

Thus, the CPU is the specific component that executes software instructions.

Quick Tip: Keep hardware roles distinct: - **CPU** — Computes and executes program operations. -

**RAM** — Holds temporary active data. - **Hard Disk** — Stores permanent files.

27. Which of the following is used to create images using mathematical formulae for lines and
shapes?

(A) Pixel mapping

(B) Raster graphics

(C) Vector Graphics

(D) Voxel rendering

Correct Answer: (C) Vector Graphics

Solution:
Concept: Digital images are generated using two primary methods: pixel grids or geometric

formulas. This distinction dictates how graphics scale and dictates their ideal application in
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CAD drafting, mapping, and graphic design software.

Step-by-step Explanation:

* Analysis of Options (A and B): Raster graphics (and pixel mapping) define images
using a rigid grid of colored blocks called pixels (as seen in JPEG or PNG formats). When
a raster image is magnified, these pixels stretch, creating visible distortion and blurry

edges.

* Analysis of Option (C): **Vector graphics** define images using **mathematical equa-
tions and geometric coordinate vectors**. Features like lines, curves, circles, and polygons
are calculated dynamically based on fixed control points. This allows vector graphics
(such as SVG, DWG, or Al formats) to scale infinitely without losing clarity or sharp-
ness, making them the standard choice for architectural CAD drafting and GIS mapping

software.

* Analysis of Option (D): Voxel rendering uses three-dimensional volumetric pixels, which
are commonly used in medical imaging scans or specialized 3D terrain mapping rather

than standard 2D vector layouts.

Therefore, graphics built on mathematical shapes and lines are classified as Vector Graphics.

Quick Tip: Remember the scaling differences: - **Vector Graphics** — Mathematical equations —
Infinitely scalable without pixelation (e.g., CAD drawings). - **Raster Graphics** — Fixed pixel grids

— Blurs or pixelates when magnified (e.g., photographs).

28. Which of the following is true about Visual Basic and C?

(A) Both are object-oriented languages
(B) Both are low-level, general-purpose languages
(C) Visual Basic is an object-oriented language

(D) C is a low-level, object-oriented language
Correct Answer: (C) Visual Basic is an object-oriented language
Solution:

Concept: Programming languages are classified based on their abstraction level (high-level
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versus low-level) and their structural paradigm (procedural versus object-oriented). **Object-
Oriented Programming (OOP)** organizes software design around data objects and classes
rather than purely sequential functions or logical procedures.

Step-by-step Explanation: Let us evaluate the specific technical properties of Visual Basic and

C:

* The C Language: Developed by Dennis Ritchie in the early 1970s, C is a classic, structured
**procedural language**. It lacks native support for object-oriented classes, inheritance,
or polymorphism. It operates as a mid-to-low-level system language, allowing direct
manipulation of computer memory through pointers. This makes options (A) and (D)

incorrect.

* Visual Basic (VB / VB.NET): Developed by Microsoft, Visual Basic evolved into a high-
level, event-driven **object-oriented language** integrated into the .NET ecosystem. It

fully supports classes, encapsulation, and object-oriented architectures.

* Analysis of Option (B): Visual Basic is a high-level language with a highly abstracted

syntax, meaning it is not classified as a low-level language.

Thus, statement (C) is accurate: Visual Basic incorporates object-oriented principles, whereas

C operates as a procedural language.

Quick Tip: Keep language paradigms clear: **C is strictly a procedural language** that uses structured
functions. Variants that support Object-Oriented Programming (OOP) features were developed later as

separate languages, such as **C++** or **C#**,

29. Rhino is especially popular for:

(A) 2D drafting
(B) Analysis for Geographical Information Systems
(C) Simplifying building quantity, estimating and costing

(D) Complex free-form and parametric modeling

Correct Answer: (D) Complex free-form and parametric modeling
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Solution:

Concept: Rhinoceros 3D (commonly known as **Rhino**) is a specialized computer-aided
design software built around the **NURBS (Non-Uniform Rational B-Splines)** mathematical
model. Unlike mesh-based modelers, NURBS curves and surfaces generate smooth, mathemat-
ically precise geometries, making Rhino highly valued for complex avant-garde architecture,
industrial design, and marine engineering.

Step-by-step Explanation:

* Analysis of Option (A): While Rhino includes 2D drafting tools, software like Auto-
CAD remains the industry standard for traditional, production-scale 2D construction

documentation.

* Analysis of Option (B): GIS spatial analyses are performed using dedicated mapping

software platforms such as ArcGIS or QGIS, not 3D design software.

* Analysis of Option (C): Material cost estimations, quantities, and schedules are handled

within specialized BIM software (like Revit) or dedicated quantity takeoff database tools.

* Analysis of Option (D): Rhino is internationally recognized for its ability to generate
**complex free-form curves, organic double-curved surfaces, and fluid geometries**.
When paired with its native visual scripting plugin, **Grasshopper**, it becomes a
powerful platform for generative parametric design, allowing architects to automate

complex geometric patterns and forms.

Thus, Rhino’s core strength lies in free-form and parametric 3D modeling.

Quick Tip: Whenever you see **Rhino or Grasshopper** in design software questions, immediately
associate them with **NURBS curves, complex free-form surfaces, and parametric algorithmic model-

ing**.

30. Which statement is not true about 3ds Max?

(A) It is used extensively only for architectural visualization
(B) It can be used to create realistic visualization of building projects
(C) Furniture, lighting and other details can be added to scenes

(D) It supports related plugins for better rendering in building projects
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Correct Answer: (A) It is used extensively only for architectural visualization

Solution:

Concept: Autodesk **3ds Max** is a comprehensive professional 3D computer graphics
program designed for polygon modeling, fluid simulations, character rigging, animation, and
high-fidelity rendering. Understanding its broad application across multiple industries helps
identify its true market placement.

Step-by-step Explanation: Let us evaluate each statement to find the one that is false:

* Analysis of Option (A): This statement claims that 3ds Max is used *exclusively or
only* for architectural presentation. This is factually incorrect. While architects use
it frequently, 3ds Max is also a dominant software across the global **video game
development industry, Hollywood film visual effects (VFX) production, and commercial
television animation**. Because its use extends far beyond architecture alone, this

absolute statement is false.

* Analysis of Option (B): This statement is true. 3ds Max is an industry standard for
translating flat architectural CAD files into lifelike, photo-realistic 3D environmental

perspectives.

* Analysis of Option (C): This statement is true. The software features robust scene
composition tools that allow designers to add detailed furniture models, set up complex

photometric lighting arrays, and apply high-resolution material textures.

* Analysis of Option (D): This statement is true. 3ds Max integrates smoothly with
powerful third-party rendering plugins (such as V-Ray, Corona, and Arnold) to accelerate

and refine production-grade rendering workflows.

Since the question asks specifically for the statement that is **not true**, Option (A) is the

correct selection.

Quick Tip: Be careful with absolute modifiers like *only* or *exclusively*. While 3ds Max is a staple
tool for architectural rendering, it is also a powerful general-purpose engine used globally for **video

game design, cinematic VFX, and commercial animation**.

31. Which of the following is fundamental in the functioning of the ecosystem as a complete
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unit?

(A) Energy flow
(B) Nutrient cycle
(C) Decomposition

(D) Productivity
Correct Answer: (B) Nutrient cycle

Solution:

Concept: An ecosystem represents a complex, structurally integrated biological community
interacting dynamically with its surrounding physical, abiotic environment. For any ecosystem
to maintain a stable equilibrium and operate continuously as a self-sustaining complete unit, it
relies on two primary functional pillars: the unidirectional throughput of energy and the cyclic
movement of chemical matter. While energy enters via solar radiation and is permanently lost
as heat (following thermodynamic laws), the total reservoir of physical matter and essential
elements on Earth is strictly finite and must undergo constant regeneration.

Step-by-step Explanation:

* Analysis of Option (A): Energy flow is absolutely necessary to power cellular operations
and trophic metabolism. However, energy operates via a linear, open-ended pathway
(Sun — Producers — Consumers — Decomposers — Heat Dissipation). It does not cycle
back to its source, meaning it cannot independently sustain the structural composition of

the system without material conservation.

* Analysis of Option (B): The **Nutrient cycle** (or biogeochemical cycle) describes the
continuous circular exchange of essential chemical elements (such as Carbon, Nitrogen,
Oxygen, and Phosphorus) between living tissues and the abiotic components of the
environment. Because mineral resources are finite, life would rapidly halt once available
soil or atmospheric elements were locked inside dead organic structures. Therefore, the
nutrient cycle is the foundational loop that allows an ecosystem to sustain itself infinitely

as a closed, functional thermodynamic unit.

* Analysis of Option (C): Decomposition is a specific sub-process within the broader
nutrient cycle. It breaks down complex organic wastes into simple inorganic molecules,

acting as a crucial step rather than the overarching system framework.

* Analysis of Option (D): Productivity measures the rate of biomass generation by au-
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totrophs (primary) or heterotrophs (secondary). While it sets the energy capacity of the

food web, it cannot function without recycled mineral nutrients.

Thus, the nutrient cycle serves as the core mechanism that integrates all physical and biological

components into a single, cohesive operational system.

Quick Tip: Remember the classic ecological distinction: **Energy flows** through an ecosystem lineally
and dissipates, whereas **Matter/Nutrients cycle** continuously. This cyclic conservation of matter is

what allows an ecosystem to function as a complete, sustainable unit.

32. The concept of niche in the ecosystem refers to which of the following?

(A) The physical place where a species lives
(B) The role of a species in an ecosystem in the nutrient cycle
(C) The total number of individuals of a species

(D) The geographic distribution of a species
Correct Answer: (B) The role of a species in an ecosystem in the nutrient cycle

Solution:

Concept: In environmental biology, understanding how organisms partition resources to
prevent direct competitive exclusion requires defining their ecological parameters. While
a species’ *habitat* represents its physical location or "address" within the environment,
its **ecological niche** represents its functional "profession" or operational role inside the
community fabric.

Step-by-step Explanation: The ecological niche incorporates all physical, chemical, and
biological factors an organism requires to survive, stay healthy, and reproduce. We evaluate

the options below:

* Analysis of Option (A): The physical space or micro-environment where an organism
resides is defined as its **habitat**. Multiple species can share the same habitat, but

they cannot occupy identical ecological niches for long without driving one to extinction.

* Analysis of Option (B): This option correctly identifies the niche as the specific **func-
tional role a species plays within the ecosystem hierarchy**. This includes its position

in the food web, its consumption of energy, its behavior, and its direct contribution
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to transforming and moving matter through the nutrient cycle (e.g., nitrogen-fixing
bacteria, apex predators controlling herbivore grazing, or detritivores shredding organic

leaf litter).

* Analysis of Option (C): The total number of individual organisms belonging to a single

species in a specific zone defines its **population abundance or density**, not its niche.

* Analysis of Option (D): The spatial spread or mapping of an organism across global

zones represents its **geographic distribution or range**.

Thus, option (B) accurately captures the functional, process-oriented definition of an ecological

niche.

Quick Tip: To easily remember this distinction: - **Habitat** = The organism’s physical address (where
it lives). - **Niche** = The organism’s professional occupation (how it works, behaves, and impacts

nutrient transformations).

33. The chemical method for treatment of water pollution is:

(A) Activated sludge
(B) Sedimentation
(C) Coagulation

(D) Reverse osmosis
Correct Answer: (C) Coagulation

Solution:

Concept: Environmental engineering classifies wastewater treatment operations into three
primary categories based on their underlying mechanisms: physical unit operations, chemical
unit processes, and biological unit processes. Chemical methods rely on adding specific reagents
to alter the molecular state, pH, surface charge, or solubility of pollutants, making them easier
to separate from water.

Step-by-step Explanation: Let us systematically analyze the scientific mechanism behind each

listed technique:

* Activated Sludge (Option A): This is a **biological method**. It uses a mixed community

of aerobic microorganisms to oxidize and consume dissolved organic matter within an
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aerated tank, converting pollutants into stable biological flocs.

* Sedimentation (Option B): This is a **physical method**. It relies on gravitational
forces to settle out heavy suspended solids at the bottom of a clarifier tank, without

changing the chemical structure of the water.

* Coagulation (Option C): This is a definitive **chemical method**. Very fine suspended
particles and colloidal matter carry negative surface electrical charges that cause them to
repel one another, keeping them permanently suspended. Adding chemical coagulants
(such as Alum, Al,(SO,),, or Ferric Chloride, FeCl;) neutralizes these surface charges.
This chemical reaction allows the destabilized particles to stick together and form larger,

heavier masses called flocs that settle out easily.

* Reverse Osmosis (Option D): This is a **physical/mechanical separation method**.
It forces water under high pressure through a semi-permeable membrane to screen out

dissolved ions based on molecular size.

Therefore, coagulation represents the chemical treatment method.

Quick Tip: When classifying water treatment steps, remember: - **Physical:** Uses gravity or barriers
(Sedimentation, Filtration, Reverse Osmosis). - **Chemical:** Uses chemical reactions (Coagulation,

Chlorination, Ozonation). - **Biological:** Uses living organisms (Activated Sludge, Trickling Filters).

34. The correct statement regarding sun breakers in India is:

(A) Horizontal sun breakers are considered most effective on South facades
(B) Vertical sun breakers are considered most effective on South facades
(C) Horizontal sun breakers are considered most effective on East and West facades

(D) Sun breakers are not required in Indian context

Correct Answer: (A) Horizontal sun breakers are considered most effective on South facades

Solution:
Concept: Designing passive solar shading requires aligning architectural components with
the sun’s seasonal paths across the sky. India sits primarily within the Northern Hemisphere.

Consequently, the sun remains predominantly positioned in the southern sky for most of the
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year, reaching its highest angles above the horizon during midday.
Step-by-step Explanation: To determine the best shading configuration, we analyze how solar

angles vary across different building orientations:

* South Facade Dynamics: Because the sun sits high in the southern sky at midday;,
solar rays strike south-facing walls from steep, high-altitude angles. **Horizontal sun
breakers** (such as external overhangs, concrete chajjas, or horizontal louvers) project
outward to block these high-angle rays while preserving eye-level views and indirect

light. Therefore, statement (A) is correct and statement (B) is false.

* East and West Facade Dynamics: During sunrise and afternoon sunset, the sun sits
low on the horizon, shining rays at flat, low-altitude angles directly into east and west
windows. Horizontal projections cannot block these low, penetrating rays. Instead,
**yertical sun breakers** or fins are required to intercept the sun as it moves horizontally

across the sky, making statement (C) incorrect.

* Analysis of Option (D): Given India’s tropical and subtropical climate zones, managing
solar heat gain is essential to minimize mechanical cooling costs, making sun breakers

highly valuable.

Quick Tip: To design effective shading systems in the Northern Hemisphere, match the orientation to
the sun’s altitude: - **South Facades:** Midday high-angle sun — Use **Horizontal** sun breakers. -

%

**East/West Facades:** Morning/Evening low-angle sun — Use **Vertical** fins or louvers.

35. The correct statement about Green Building rating systems is:

(A) LEED and GRIHA use identical criteria for evaluation
(B) LEED is the only rating system recognized globally
(C) GRIHA focuses more on life cycle impacts and includes vernacular materials

(D) Rating systems are mandatory for all construction projects in India
Correct Answer: (C) GRIHA focuses more on life cycle impacts and includes vernacular materials
Solution:

Concept: Green building frameworks evaluate the environmental sustainability of architectural
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developments. While international rating systems provide broad benchmarking standards,
localized certification systems adapt their criteria to match regional climates, native construction
practices, resource availability, and local economic contexts.

Step-by-step Explanation:

* Analysis of Option (A): LEED (Leadership in Energy and Environmental Design, devel-
oped by the USGBC) and GRIHA (Green Rating for Integrated Habitat Assessment, India)
are distinct frameworks. LEED relies heavily on global technological standards, whereas
GRIHA evaluates performance against national baselines like the National Building Code

(NBC) and ECBC.

* Analysis of Option (B): While LEED is widely used internationally, other major global
frameworks exist, including BREEAM (UK), CASBEE (Japan), and Green Star (Australia).

* Analysis of Option (C): **GRIHA** was developed by TERI in collaboration with
India’s Ministry of New and Renewable Energy (MNRE). It is designed specifically for
the Indian context, placing great emphasis on minimizing a project’s long-term **life
cycle environmental impacts**. It rewards strategies that use **indigenous, vernacular
building materials**, preserve site topsoil, conserve local water resources, and integrate

traditional passive architectural techniques, making this statement correct.

* Analysis of Option (D): Green ratings are voluntary certifications used to earn market
advantages or environmental incentives; they are not mandatory for all construction

projects.

Quick Tip: Remember that **GRIHA** is India’s native sustainability rating tool. It values **vernacular,
low-embodied-energy materials** and traditional passive design methods over imported, technology-

heavy solutions.

36. The bioclimatic chart:

(A) Only shows the relation between rainfall and temperature
(B) Is used to predict extreme weather events
(C) Is irrelevant for building design considerations

(D) Indicates comfort zone and can also be used to indicate corrective measures
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Correct Answer: (D) Indicates comfort zone and can also be used to indicate corrective measures

Solution:

Concept: Developed by Victor Olgyay, the **Bioclimatic Chart** serves as a core analytical tool
in climate-responsive architecture. By plotting ambient dry-bulb temperature along the vertical
axis against relative humidity along the horizontal axis, the chart links local meteorological
data directly with human thermal sensations.

Step-by-step Explanation:

* Defining the Comfort Core: At the center of the bioclimatic chart sits a bounded
parameter known as the **human thermal comfort zone**. When a region’s temperature
and humidity coordinates fall within this zone, a person can shed metabolic heat naturally

without needing mechanical heating or cooling.

* Prescribing Corrective Actions: When local weather coordinates fall outside this base-
line zone, the chart outlines extended boundaries that match specific passive engineering
strategies. For instance, if conditions are hot and dry, the chart indicates whether increas-
ing wind velocity (cross-ventilation) or introducing moisture (evaporative cooling) can

shift the perceived indoor conditions back into the human comfort zone.

* Evaluating Options: This practical design application directly disproves options (A),

(B), and (C), confirming that option (D) is the correct answer.

Quick Tip: The **Bioclimatic Chart** maps human thermal comfort by pairing **Temperature and
Relative Humidity**. It shows you exactly when a site is comfortable, and prescribes passive remedies

(like thermal mass or evaporative cooling) when it is not.

37. While planning for acoustics in an auditorium, sound diffusers are mainly used:

(A) To reflect sound in various directions and maintain a natural ambience
(B) To absorb all low-frequency sounds completely
(C) To amplify the sound signal electronically

(D) To create localized echo points intentionally

Correct Answer: (A) To reflect sound in various directions and maintain a natural ambience
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Solution:

Concept: Auditorium acoustics require managing sound reflections to ensure high speech
intelligibility and rich musical quality. When sound waves encounter flat, hard surfaces, they
produce specular (mirror-like) reflections that can cause acoustic defects like flutter echoes or
sound concentration hot-spots. Acoustic design uses diffusers to address these issues without
deadening the space with excessive absorption material.

Step-by-step Explanation:

* Mechanism of Diffusion: Sound diffusers feature irregular, non-uniform surface geome-
tries (such as quadratic residue or polycylindrical designs). When an incident sound
wave strikes a diffuser, its energy is scattered across a wide spatial angle and distributed

over time.

* Preserving Acoustic Vitality: Unlike mineral wool or foam panels that absorb sound
energy, diffusers preserve the sound energy within the room while eliminating harsh,
directional echoes. This scattering creates a balanced, blended sound field that provides

a spacious, **natural acoustic ambience** for the audience.

* Analysis of Alternative Options: Absorbing low frequencies is handled by bass traps or
panel resonators (B), electronic amplification relies on electro-acoustic systems (C), and

creating localized echoes degrades sound clarity (D).

Thus, option (A) accurately describes the primary purpose of sound diffusers.

Quick Tip: Think of architectural acoustic treatments this way: - **Absorbers:** Remove sound energy
from a room, making it sound "dead." - **Diffusers:** Scatter sound waves in multiple directions,

keeping the room "live" and sounding natural while eliminating echoes.

38. In which of the following simulation, software is not usually used for analysing natural

lighting and ventilation?

(A) Cool Vent
(B) DesignBuilder
(C) IES Virtual Environment

(D) Ladybug
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Correct Answer: (A) Cool Vent

Solution:

Concept: Building performance simulation software relies on computational engines to evaluate
natural lighting (daylighting) and passive ventilation metrics. While some comprehensive
building energy modeling (BEM) suites handle both tasks through multi-zone integration,
other specialized tools focus on specific thermodynamic fluid mechanics.

Step-by-step Explanation: Let us evaluate the functional capabilities of each software platform:

DesignBuilder (Option B): This comprehensive platform serves as a user interface for
EnergyPlus and Radiance engines, allowing detailed calculations of both multi-zone

airflow natural ventilation and spatial daylighting performance.

* IES Virtual Environment (Option C): IES-VE features a modular suite including
"MacroFlo" for natural ventilation analysis and "RadiancelE" for complex daylighting and

artificial lighting simulations.

* Ladybug (Option D): Part of the Ladybug Tools collection for Grasshopper/Rhino, this
plugin connects to Radiance for daylighting studies and integrates with EnergyPlus to

evaluate indoor ventilation parameters.

* Cool Vent (Option A): Developed specifically by researchers at MIT, Cool Vent is an open-
source physics simulation tool designed exclusively for modeling **natural ventilation**,
wind pressures, and indoor temperature stratification using computational fluid dynamics.
It lacks an integrated solar ray-tracing or sky-dome lighting engine to analyze **natural

daylighting**.

Therefore, Cool Vent is the tool that cannot be used for dual daylighting and ventilation analysis.

Quick Tip: Keep software specialties in mind: Comprehensive engines like **DesignBuilder, IES-VE, and
Ladybug** handle both lighting and ventilation simulations. In contrast, **Cool Vent** is a specialized

tool dedicated solely to modeling natural ventilation and fluid dynamics.

39. For a large-scale utility to be used 24 x 7, which choice of solar energy is preferable?

(A) Solar Photovoltaic cells with lead-acid batteries

(B) Rooftop Solar panels
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(C) Concentrated Solar Power

(D) Floating Solar farms

Correct Answer: (C) Concentrated Solar Power

Solution:

Concept: Operating a large-scale power utility continuously (24 x 7) requires a system capable
of managing solar energy’s natural intermittency. While solar photovoltaic (PV) systems
generate electricity directly from sunlight, they require massive, expensive chemical battery
storage arrays to supply power after sunset.

Step-by-step Explanation:

* Limitations of standard PV arrays (Options A, B, and D): Rooftop, ground-mounted,
or floating solar PV systems generate power only during daylight hours. Relying on
lead-acid or lithium-ion batteries to store enough energy for a large-scale utility at night

remains economically impractical and difficult to scale.

* Mechanism of Concentrated Solar Power (CSP) (Option C): CSP plants use extensive
fields of mirrors (heliostats) to focus sunlight onto a central receiver. This concentrated

solar energy heats a working fluid (such as molten salt) to extreme temperatures.

* Thermal Energy Storage (TES) Advantages: This high-temperature fluid can be stored
in insulated tanks with minimal heat loss. At night or during cloudy periods, the stored
heat is extracted to produce steam, driving a conventional turbine to generate electricity.
This built-in thermal storage allows CSP plants to provide steady, dispatchable power

round-the-clock, making it the ideal choice for a large-scale 24 x 7 solar utility.

Quick Tip: For large-scale, round-the-clock (24 x 7) solar power utilities, **Concentrated Solar Power
(CSP)** is preferred over PV panels because it can store solar energy as heat in cost-effective **molten

salt tanks**, allowing it to generate electricity all night long.

40. Which of these is not a passive strategy commonly used in buildings in India?

(A) Thick masonry walls for high thermal mass
(B) Air-tight joints in window fittings

(C) Shading devices like chajjas and louvers

TG PGECET 2026 Page 46 of © Collegedunia.com



(D) Courtyard planning for natural ventilation

Correct Answer: (B) Air-tight joints in window fittings

Solution:

Concept: Passive design strategies adapt buildings to regional climates to maintain comfort-
able indoor temperatures without relying on mechanical heating or cooling. In tropical and
subtropical regions like India, passive design focuses primarily on minimizing solar heat gain,
delaying heat transfer into living spaces, and maximizing natural cooling breezes.

Step-by-step Explanation: Let us evaluate each strategy within the context of Indian climates:

* Thick Masonry Walls (Option A): This strategy provides high thermal mass, which is
highly effective in hot-dry regions. High thermal mass absorbs heat during the day and
delays its transfer into the building interior, keeping indoor spaces cooler during peak

daytime temperatures.

* Shading Devices (Option C): External features like concrete chajjas, overhangs, and
louvers block direct solar radiation before it hits window glass, preventing greenhouse

heat trap effects inside rooms.

* Courtyard Planning (Option D): Courtyards act as natural cooling engines by inducing
convective air currents (the stack effect), pulling cooler air through the building while

venting warm air out the top.

* Air-Tight Joints (Option B): Creating hermetically sealed windows is a construction
technique used in cold, heating-dominated climates (such as Northern Europe or North
America). It prevents cold outdoor air from leaking inside and retains mechanically
heated indoor air. In India’s warm, humid climate zones, sealing buildings completely
prevents necessary natural cross-ventilation, making it an inappropriate and uncommon

strategy.

Thus, air-tight joints do not align with standard passive design practices in India.

Quick Tip: Context is everything in passive architecture: **Air-tight sealing** is designed to trap heat
in freezing, cold climates. Tropical and warm climates like India rely instead on **breathability, shading,

high thermal mass, and steady cross-ventilation**.
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41. High-resolution satellite imagery is most critically required in urban planning when:

(A) Studying continental scale climate variations
(B) Preparing small-scale regional maps at 1:50,000 scale
(C) Detecting unauthorized constructions at parcel level

(D) Estimating gross country-wide urban population growth metrics
Correct Answer: (C) Detecting unauthorized constructions at parcel level

Solution:

Concept: The choice of spatial resolution in geographic imaging systems depends on the scale
of the urban planning task. **Spatial resolution** refers to the ground area represented by
a single image pixel. While macro-scale analysis can utilize low-resolution imagery covering
large swaths of land, tracking micro-scale changes requires sub-meter accuracy to distinguish
fine details.

Step-by-step Explanation:

* Analysis of Options (A, B, and D): Studying continental weather patterns, creating
regional maps at a 1 : 50,000 scale, or estimating countrywide demographic statistics
are macro-level tasks. These operations cover broad geographical areas where medium-

to-coarse resolution data (e.g., 10m to 30m per pixel) is sufficient.

* Analysis of Option (C): Monitoring **parcel-level property boundaries** or identifying
unauthorized structures involves examining small spatial features, such as minor illegal
structural extensions, room additions, or encroaching boundary walls. To confirm these
violations legally and accurately, planners require high-resolution imagery (e.g., 30cm to

50cm per pixel) to clearly see individual buildings and narrow property lines.

Thus, tracking parcel-level modifications creates a critical need for high-resolution satellite

imagery.

Quick Tip: Match the imagery resolution to your project scale: Use **Coarse/Medium Resolution**
for macro regional mapping, and reserve expensive **High-Resolution (sub-meter) Imagery** for

micro-level tasks like property inspections and parcel enforcement.

42. Choose the option which does not evoke a strong “sense of place”?

(A) Varanasi

TG PGECET 2026 Page 48 of © Collegedunia.com



(B) Auroville
(C) Gurgaon
(D) Connaught Place in Delhi

Correct Answer: (C) Gurgaon

Solution:

Concept: In urban design theory, a **Sense of Place** represents the unique combination
of physical characteristics, cultural history, and symbolic meaning that makes a geographic
location distinct and memorable to its users. It relates closely to Kevin Lynch’s concept
of *imageability*—the clarity with which an environment can be mentally organized and
recognized.

Step-by-step Explanation: Let us evaluate the architectural character of each location:

* Varanasi (Option A): Features a highly memorable urban landscape shaped by historical
stone ghats, winding alleyways, and deep cultural traditions, creating a powerful sense

of place.

* Auroville (Option B): Designed around a visionary, experimental master plan featuring
a distinct concentric layout anchored by the iconic Matrimandir, creating a memorable

spatial identity.

* Connaught Place (Option D): Features a clear radial geometry lined with classical

colonnaded facades, making it an easily recognizable civic center in New Delhi.

* Gurgaon / Gurugram (Option C): Developed rapidly through private corporate real
estate ventures. It is frequently characterized by generic glass office towers, fragmented
pedestrian networks, and automobile-dependent highways that mirror corporate parks
worldwide. This lack of a cohesive historical fabric or unique architectural language

gives it a much weaker distinct sense of place.

Therefore, Gurgaon serves as an example of a landscape with a limited localized sense of place.

Quick Tip: A **Sense of Place** relies on unique historical identity, local cultural roots, and clear
spatial character. Modern urban developments built rapidly around generic corporate towers often lack

this unique local identity.
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43. Space can be divided and segregated by visual means apart from physical elements. Which
of the following is not a visual divider of space?

(A) Varying lighting levels

(B) Elevated or sunken floors

(C) Change in flooring material and texture

(D) Glass partitions

Correct Answer: (D) Glass partitions

Solution:

Concept: Interior design and spatial architecture divide functional zones using either physical
barriers or visual cues. **Visual/Psychological dividers** define clear boundaries without
physically blocking movement, air currents, or lines of sight. In contrast, **Physical dividers**
insert tangible structural elements that alter acoustic, thermal, or physical movement through
a space.

Step-by-step Explanation: Let us evaluate how each option creates spatial boundaries:

Varying Lighting Levels (Option A): Uses contrasting illumination (such as a brightly lit
conference table surrounded by dim ambient lighting) to define functional zones using

purely visual means.

* Elevated or Sunken Floors (Option B): Adjusts floor heights to create distinct behavioral
zones (such as a sunken living room lounge) while leaving the overall room volume

physically open.

* Change in Flooring Material (Option C): Switches textures or materials (transitioning
from polished marble to warm timber) to signal a change in functional zones while

maintaining an unobstructed floor layout.

* Glass Partitions (Option D): While glass is transparent and maintains visual connections
across a room, it is a rigid **physical structural element**. It forms a solid barrier that
stops physical passage, blocks airflow, and dampens sound transmission. Therefore, it

acts as a physical divider rather than a purely visual psychological cue.
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Quick Tip: Do not confuse transparency with visual partitioning: **Glass walls** keep a space visually
open, but they remain a solid **physical barrier** that controls movement, sound, and air currents

across a room.

44. The ‘Harmonised Guidelines and Space Standards for Barrier-Free Built Environment for

Persons with Disability and Elderly Persons’ in India, has been brought out by:

(A) Ministry of Urban Development, Government of India
(B) Ministry of Social Justice and Empowerment, Government of India
(C) Indian Road Congress

(D) Council of Architecture
Correct Answer: (A) Ministry of Urban Development, Government of India

Solution:

Concept: Universal design regulations ensure that public buildings, transit systems, and
outdoor spaces are safe and accessible for citizens with varying physical capabilities. In India,
statutory specifications for universal access are compiled into a comprehensive guidelines
document referenced directly across national building codes and municipal bylaws.

Step-by-step Explanation:

* The document titled **Harmonised Guidelines and Space Standards for Barrier-Free
Built Environment for Persons with Disability and Elderly Persons’* was published by
the **Ministry of Urban Development (MoUD)**, Government of India (which has since

transitioned into the Ministry of Housing and Urban Affairs - MoHUA).

* This comprehensive manual provides architects and urban engineers with exact spatial
dimensions for essential accessibility features, including minimum ramp slopes, tac-
tile paving layouts, wheel-chair accessible restroom dimensions, and universal signage

standards.

* While the *Ministry of Social Justice and Empowerment* manages disability welfare
policies and advocates for accessible design, the creation of physical space standards
and built-environment guidelines falls under the authority of the urban development

ministry.

Thus, Option (A) is the correct governing agency.
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Quick Tip: While social ministries handle inclusion advocacy, formal technical regulations for the built
environment—including the **Harmonised Accessibility Guidelines**—are authored by the central

**Ministry of Urban Development** (now MoHUA).

45. The theory for understanding the spatial distribution of cities and the factors that influence

their size and location is:

(A) Concentric Zone Theory
(B) The Central Place Theory
(C) Multiple Nuclei Theory
(D) Sector Theory

Correct Answer: (B) The Central Place Theory

Solution:

Concept: Urban geography categorizes spatial distribution models into two main types: models
that study the internal land-use structure *within* a single city, and models that study the
regional network and distribution of multiple cities *across* a larger geographic area.

Step-by-step Explanation: Let us review the core purpose of each listed theory:

* Concentric Zone Theory (Option A): Developed by Ernest Burgess, this model describes
the internal growth patterns of a single city using concentric rings spreading outward

from a central business district.

* The Central Place Theory (Option B): Formulated by Walter Christaller, this regional
economic theory explains the number, size, and **spatial distribution of different cities
and towns within a larger regional network**. Using a geometric grid of hexagons, it
explains why major cities form at regular intervals to provide specialized services, while
smaller towns distribute around them to provide everyday goods, making this the correct

ANSWET.

* Multiple Nuclei Theory (Option C): Developed by Harris and Ullman, this model
describes a single city’s internal land use growing around several independent commercial

nodes rather than a single core.

* Sector Theory (Option D): Developed by Homer Hoyt, this model charts the internal

layout of a single city expanding outward along major transportation corridors.
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Quick Tip: Keep the scale of the model in mind: - **Burgess, Hoyt, and Harris-Ullman** study
*intra-city* scale (the internal layout of a single city). - **Christaller’s Central Place Theory** studies

*inter-city* scale (the size and distribution of multiple cities across an entire region).

46. Choose the correct option that best explains focal points in urban design?

(A) Random objects scattered throughout the city to add visual interest
(B) Symmetrical arrangements of buildings along a main axis road
(C) Attention capturing planned or natural features, that become active nodes

(D) Enclosed private courtyards restricted to building users
Correct Answer: (C) Attention capturing planned or natural features, that become active nodes

Solution:

Concept: In urban design, spatial landmarks and focal points structure the public realm to help
people navigate and experience the city. A focal point is a distinct visual element positioned
within an urban setting to anchor sightlines, draw pedestrian movement, and create a sense of
place.

Step-by-step Explanation:

* Analysis of Option (A): Focal points are deliberately integrated into the urban fabric to

guide movement; they are not random, uncoordinated objects.

* Analysis of Option (B): This describes linear axial composition or monumental symmetry,

which represents an architectural arrangement rather than a single focal point.

* Analysis of Option (C): A true **focal point** can be an architectural landmark (like
a monument, clock tower, or public fountain) or a prominent natural feature (like a
mature hilltop tree or waterfront vista). Its primary design function is to **capture public
attention and orient travelers**. By drawing people toward it, a focal point naturally
transforms the surrounding open space into a vibrant, active civic **node** where people

gather and interact.

* Analysis of Option (D): Private courtyards are restricted spaces that cannot serve as

shared focal points for the broader public realm.

Thus, Option (C) provides the most comprehensive explanation of a focal point’s function in

urban design.
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Quick Tip: In public spaces, a **Focal Point** serves as a visual magnet. It draws people’s attention,
p p p g peop

anchors sightlines, and establishes a memorable civic gathering point or **active urban node**.

47. Vistas are best described as:

(A) Panoramic views of an entire region from a mountain top
(B) Any significant views that help in creating cognition
(C) Dark enclosed spaces with restricted views

(D) Random patches of green spaces inside commercial areas
Correct Answer: (B) Any significant views that help in creating cognition

Solution:

Concept: Vistas serve as key visual channels that structure how people perceive and understand
an urban environment. In design theory, a vista is a framed, linear view looking down an
avenue, street canyon, or open corridor, typically terminating at a landmark or significant
natural feature.

Step-by-step Explanation:

* Enhancing Visual Legibility: Vistas are carefully integrated into urban design to frame
significant long-distance views. By creating a clear line of sight toward a prominent

feature, vistas help pedestrians build a strong mental map of the city.

* Fostering Spatial Cognition: This structured visual layout supports **spatial
cognition**—the mental process used to understand geographic relationships, track

directions, and navigate confidently.

* Evaluating Alternative Options: A wide, unrestricted overlook from a mountain peak
describes a *panorama* (A), an enclosed dark room represents a *confined volume* (C),

and small landscaped zones are classified as *pocket parks* (D).

Therefore, option (B) accurately captures the cognitive and orienting function of a vista in

urban design.

Quick Tip: A **Vista** is a long, framed view that directs the eye toward a clear destination. By

creating strong lines of sight, vistas improve a city’s legibility and help people navigate easily.
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48. Which of the following is not a significant outcome of strong imageability in urban spaces?

(A) Better cognitive mapping by residents
(B) Enhanced psychological comfort and security
(C) Strong civic identity and sense of belonging

(D) Reduced trip lengths and durations for all pedestrians and motorists

Correct Answer: (D) Reduced trip lengths and durations for all pedestrians and motorists

Solution:

Concept: Pioneered by Kevin Lynch in *The Image of the City*, **imageability** refers to
that quality in a physical environment which gives it a high probability of evoking a strong,
vivid mental image in any observer. It describes how easily people can identify and mentally
organize the components of an urban landscape into a coherent pattern.

Step-by-step Explanation: Let us evaluate the true sociological and physical outcomes of high

urban imageability:

* Analysis of Option (A): Highly imageable spaces feature clear paths, landmarks, and
nodes, which directly improve residents’ ability to form accurate **cognitive maps** of

their city.

* Analysis of Option (B): Legible, well-structured environments are easy to navigate,
reducing feelings of confusion and disorientation. This clarity enhances a pedestrian’s

sense of safety, **psychological comfort, and security**.

* Analysis of Option (C): Unique, memorable urban forms foster a shared local culture,

building a **strong civic identity** and a deeper sense of belonging for residents.

* Analysis of Option (D): While imageability helps people choose routes more confidently,
it **cannot change the physical distances** between destinations or reduce travel times.
Trip lengths and durations are determined by structural factors like zoning layouts,

transportation infrastructure capacity, and traffic congestion management.

Thus, reducing physical trip lengths is not an outcome of an environment’s visual imageability.
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Quick Tip: **Imageability** improves the *mental experience* of a city by enhancing navigation,
psychological comfort, and local identity. However, it cannot physically alter land coordinates or reduce

real commuting distances.

49. Figure-ground diagrams are:

(A) 3D digital renderings showing material textures of buildings
(B) Charts used to calculate project budget estimates
(C) Graphic layouts showing indoor furniture arrangements

(D) Used to analyze urban morphology and density of development
Correct Answer: (D) Used to analyze urban morphology and density of development

Solution:

Concept: A **Figure-Ground Diagram** is a two-dimensional black-and-white architectural
map used to analyze the structural relationship between built forms and open spaces. This
graphic technique abstracts away building details, roof types, and property lines, simplifying

the urban fabric into two contrasting elements:
Figure (Black) = Built Mass (Solid building footprints)

Ground (White) = Open Space (Voids, including streets, plazas, and courtyards)
Step-by-step Explanation:

* By removing distracting textures and labels, the figure-ground diagram highlights the
underlying patterns of an area’s **urban morphology** (the structural form and tissue

of human settlements).

* Planners use these diagrams to identify different architectural styles, such as the dense,
interconnected courtyards of traditional historic cores versus the isolated, freestanding

blocks typical of modern suburban developments.

* The ratio of solid black to open white space provides a direct visual assessment of **built

density**, site coverage, and spatial grain, making statement (D) correct.

* Analysis of Alternatives: 3D renderings (A), financial spreadsheets (B), and interior

furniture plans (C) utilize entirely different graphic tools and serve unrelated functional
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purposes.

Quick Tip: A **Figure-Ground** diagram acts as a high-contrast blueprint of a city’s fabric: **Black
represents built mass** and **White represents open space**. It is the primary tool used to analyze

urban morphology, solids, voids, and development density.

50. As per Kevin Lynch’s Imageability studies, the element that helps in orienting people in

the urban environment is:

(A) Landmarks
(B) Edges

(C) Districts
(D) Paths

Correct Answer: (A) Landmarks

Solution:

Concept: In his classic work *The Image of the City*, Kevin Lynch established that individuals
navigate urban environments using mental maps built from five distinct structural elements:
Paths, Edges, Districts, Nodes, and Landmarks. While all five elements contribute to an area’s
legibility, each serves a specific functional role in spatial awareness and navigation.
Step-by-step Explanation: Let us review the definition and purpose of each element to identify

the primary tool for spatial orientation:

* Paths (Option D): The channels along which observers move (such as streets, transit

lines, or walkways). They form the network framework of a mental map.

* Edges (Option B): Linear elements that act as boundaries between two phases, such as
shorelines, railway cuts, or dividing walls. They serve as lateral references rather than

coordinate markers.

* Districts (Option C): Medium-to-large sections of a city that share a cohesive identity,

which observers mentally enter "inside of."

* Landmarks (Option A): External, static point references that can be viewed from

multiple distances and angles (such as towers, distinctive monuments, or mountain
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peaks). Because they stand out from the surrounding fabric and remain visible across
distances, they serve as prominent visual signposts that allow people to maintain their

**geographic orientation** and track directions accurately.

Thus, landmarks are the primary elements used to orient oneself within an urban setting.

Quick Tip: Review Lynch’s five urban elements by their functional roles: - **Paths:** Movement
corridors. - **Edges:** Linear boundaries. - **Districts:** Areas with shared identity. - **Nodes:**

Intensive gathering hubs. - **Landmarks:** Point-source **orientation signposts**.

51. Harmika in Buddhist architecture is

(A) Living quarter and meditation cell for monks
(B) Rock-cut Hall with vaulted roofs
(C) Square balcony type of structure on top of the dome of a stupa

(D) Buddhist monastery and monastic complex
Correct Answer: (C) Square balcony type of structure on top of the dome of a stupa

Solution:

Concept: The architectural layout of a traditional Buddhist stupa consists of several symbolic
and functional components. The core structure sits on a low circular base or plinth, supporting
a hemispherical solid dome structure known as the anda. At the very pinnacle of this dome
rests a distinctive architectural element known as the harmika, which is a square railing or
balcony-like structure. Emerging from the center of the harmika is a central shaft (yasti) that
supports layers of umbrella-like structures called chhatras.

Step 1: Understanding the architecture of a Stupa.

A traditional Buddhist stupa is not a hollow building but a sacred funerary mound that contains
holy relics. Let us break down its key elements to identify the position and function of the

harmika:

* Anda: The vast hemispherical dirt and brick mound that symbolizes the cosmic egg or

the dome of heaven.

* Medhi: The elevated circular path surrounding the base of the anda, primarily utilized

by devotees for circumambulation (pradakshina).
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* Harmika: Located precisely at the top plateau of the dome (anda). It looks like a square,
fenced balcony or small structural pavilion. It represents the sacred enclosure or the

dwelling place of the gods.

* Yasti and Chhatra: The axial pillar passing through the center of the harmika which
holds three tiered umbrellas (chhatraveli) indicating the Three Jewels of Buddhism
(Buddha, Dharma, and Sangha).

Step 2: Evaluating the alternative architectural terms.
To ensure absolute clarity, let us define what the other incorrect options represent in Buddhist

historic architecture:

* Living quarters and meditation cells: These are called viharas. Viharas were residential
rock-cut or structural monasteries constructed specifically for Buddhist monks to reside,

study, and pray during rainy seasons.

* Rock-cut Hall with vaulted roofs: This matches the definition of a chaitya or chaitya-
griha. A chaitya is a longitudinal prayer or assembly hall containing a small stupa at the

far end, characterized by its horseshoe-shaped vaulted ribbing.

* Monastic complex: This refers generally to the collective grounds of a Sangharama or

vihara campus, containing both residential units and prayer shrines.

Thus, the description matching a square balcony structure on top of the dome is uniquely and

perfectly identified as the harmika.

Quick Tip: To remember stupa anatomy from bottom to top: Medhi (Platform) — Anda (Hemispherical

Dome) — Harmika (Square Balcony) — Yasti (Pillar) — Chhatras (Umbrellas).

52. In which type of architecture, the use of the double dome is seen in India
(A) Buddhist

(B) Mughal

(C) Dravidian

(D) Colonial

Correct Answer: (B) Mughal

TG PGECET 2026 Page 59 of © Collegedunia.com



Solution:
Concept: A double dome is an architectural engineering technique where a single monument
features an inner dome layer and an outer dome layer with an empty hollow space separating

them. The primary objective is twofold:

1. Exterior aesthetics: The outer dome can be built exceptionally high to present a grand,

monumental scale to viewers outside the complex.

2. Interior scale: The inner dome is kept much lower so that the scale of the ceiling matches
human proportions internally, preventing the interior hall from feeling uncomfortably

cavernous or echoing excessively.

Step 1: Historical evolution of the Double Dome in India.
While the double dome technique originated in West Asia and Central Asia (prominently seen in
Timurid architecture, such as the tomb of Gur-e-Amir in Samarkand), it was actively introduced

and perfected in India during the Indo-Islamic and Mughal periods.

* The earliest premature application of a double dome structure in Delhi can be traced

back to the Tomb of Sikandar Lodi (Sultanate Period).

* However, the mature, grand, and defining structural application of the full double dome
emerged during the Mughal Dynasty. Humayun’s Tomb in Delhi, designed by Persian
architect Mirak Mirza Ghiyas, stands as the first full-fledged, monumental double-domed

structure in Mughal India.

* This engineering lineage culminated in iconic masterpieces like the Taj Mahal in Agra,
where the outer bulbous marble dome reaches massive heights, while the inner ceiling

remains proportionate to the tomb chamber below.

Step 2: Analyzing alternative architectural traditions.
Let us review why the other architectural choices do not match this specific engineering

hallmark:

* Buddhist Architecture: Predominantly relies on solid earthen or stone monolithic
structures like stupas (anda), or simple rock-cut barrel-vaulted rock ceilings (chaityas).

There are no hollow interior double-shell systems.

* Dravidian Architecture: South Indian temple styles feature a stepped pyramidal tower

called a Vimana or corbelled stone superstructures topped by a single solid stone dome-
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like element called a Shikhara or Stupi. They do not utilize hollow double-layered

masonry shells.

* Colonial Architecture: Primarily brought Neo-Classical, Gothic Revival, and Indo-
Saracenic styles using European truss systems, iron frameworks, or standard single-
layered domes (like the Victoria Memorial or Rashtrapati Bhavan), but the traditional

indigenous double-dome framework is classic to Islamic/Mughal heritage.

Quick Tip: Humayun’s Tomb is celebrated as the first true double-domed structural monument in

Indian Mughal architecture, serving as the direct design precursor to the Taj Mahal.

53. Which style of temple architecture in India has curvilinear shikharas and cruciform plan?
(A) Dravida

(B) Nagara

(C) Vesara

(D) Pallava

Correct Answer: (B) Nagara

Solution:
Concept: Ancient Indian temple architecture is divided into three primary geographical and

stylistic typologies:

* Nagara Style: Prevalent in Northern India, recognized by a curvilinear tower (shikhara)

and a plane projection pattern giving it a star or cruciform layout.

* Dravida Style: Prevalent in Southern India, recognized by stepped pyramidal towers

(vimanas) and straight-lined rectangular enclosures.

* Vesara Style: A hybrid or mixed style incorporating traits of both Northern and Southern

forms, common in Central India (Deccan region).

Step 1: Dissecting the features of the Nagara Style.
The two specific conditions mentioned in the problem statement are the curvilinear shikhara

and the cruciform plan. Let us analyze how these map directly to the Nagara configuration:
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* Cruciform Ground Plan: The foundation or layout of a Nagara temple begins as a basic
square, but it incorporates central offsets or linear projections on each side, known as
rathas (such as triratha, pancharatha, or saptaratha). These step-out projections create a

cross-like or cruciform geometry when viewed from above.

* Curvilinear Shikhara: Unlike the rigid, straight-edged pyramid towers of South India,
the main tower above the sanctum (garbhagriha) in Northern India curves gently inward
as it ascends toward the summit. This is classified as a Latina or Rekha-Prasada shikhara.
The top is crowned by a ribbed stone disk called an amalaka and a water-pot finial called

a kalasha.

Step 2: Contrasting with other options.

* Dravida Style: Features a straight-sided, horizontally tiered, pyramid-shaped tower
(Vimana) topped by an octagonal or dome-shaped crown (shikhara). Its layout is strictly

square or rectangular without multi-stepped cruciform projections.

* Vesara Style: Blends the two styles, often using a circular or stellate (star-shaped) plan

rather than a clean cruciform layout, with towers that combine step elements with curves.

* Pallava Architecture: This is an early sub-style of the Dravida school (seen at Mahabalipu-
ram). It consists of rock-cut monolithic rathas and early structural temples featuring

prominent lion pillars and tiered forms, entirely distinct from northern curvilinear forms.

Quick Tip: When you see the keywords "Curvilinear Shikhara" or "Ratha projections / Cruciform
plan", immediately associate it with Northern Indian Nagara temples (e.g., Khajuraho temples, Sun

Temple Konark).

54. Identify the Luxor Temple from the following images
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(A) Image 1
(B) Image 2
(C) Image 3
(D) Image 4

Correct Answer: (A) Image 1

Solution:

Concept: Ancient Egyptian architecture features world-renowned monumental stone temple
complexes, typically built along the Nile River. Recognizing these structures requires identifying
key signature components such as entry pylons, monumental obelisks, rock-cut facades, or
columned courtyards.

Step 1: Analyzing Image 1 (The Luxor Temple).

Image 1 illustrates the unmistakable main entrance or First Pylon of the Luxor Temple, located
on the east bank of the Nile River in modern-day Luxor (ancient Thebes). It is uniquely

characterized by:
* A massive stone gateway wall known as a pylon.

* Asingle towering granite obelisk standing on the left side (originally there was a matching
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pair, but the western companion obelisk was moved to the Place de la Concorde in Paris,

France during the 19th century).

* Colossal seated stone statues of Pharaoh Ramesses II guarding the central entrance

doorway.

This perfectly identifies Image 1 as the Luxor Temple.
Step 2: Identifying the other ancient Egyptian monuments shown in the options.
To ensure a definitive solution, let us systematically identify the remaining three architectural

images:

* Image 2: Represents the interior Great Court of Ramesses II at Karnak Temple or
the inner hypostyle areas of the Ramesseum, showing a courtyard flanked by columns

fronted by Osiride pillars (statues depicting the king in the form of the god Osiris).

* Image 3: Represents the famous Great Temple of Abu Simbel, which is a completely
rock-cut temple complex carved out of a sandstone cliff face in Nubia, commissioned by

Ramesses II, marked by four giant 20-meter tall seated statues.

* Image 4: Displays the iconic Mortuary Temple of Hatshepsut at Deir el-Bahari. This
is a dramatic structural temple featuring long, stark ramp systems leading up through

three layered, pillared terraces built directly into the towering limestone cliffs.

Quick Tip: A single standing obelisk paired with massive seated statues in front of a giant pylon gateway

is the defining visual signature of the entrance to the Luxor Temple.

55. The Basilica of San Vitale is an example of which style of architecture?
(A) Gothic

(B) Renaissance

(C) Roman

(D) Byzantine

Correct Answer: (D) Byzantine
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Solution:

Concept: Early Christian and medieval architectural styles evolved distinct structural forms
across Europe. The Eastern Roman Empire developed the Byzantine style, which shifted away
from the longitudinal Western basilica layout toward centrally planned octagonal structures
topped by massive domes, featuring brick masonry and radiant interior gold mosaics.

Step 1: Analysing the design of the Basilica of San Vitale.

The Basilica of San Vitale is located in Ravenna, Italy, and was consecrated in 547 AD under
the rule of Emperor Justinian I. Despite having the word "Basilica" in its historical name, its

architectural plan is completely different from a typical long Roman basilica:
* Centrally Planned Layout: It is constructed on a strict octagonal plan.

¢ Structural Innovation: It features a central dome constructed out of terracotta tubes

embedded in mortar to minimize weight, supported by semicircular niches and exedrae.

* Interior Mosaics: The interior walls are famous worldwide for their dazzling Byzantine
glass mosaics, most notably the imperial portraits depicting Emperor Justinian I and

Empress Theodora with halos, surrounded by court officials.

These characteristics are the classic definitions of early Byzantine Architecture.

Step 2: Differentiating from other historical styles.

* Gothic Style: Emerged much later (12th century AD) and is defined by pointed arches,
ribbed vaults, flying buttresses, and soaring longitudinal verticality (e.g., Notre-Dame de

Paris).

* Renaissance Style: Developed in the 15th century AD, focusing on symmetrical geome-
try, classical semi-circular Roman arches, proportion, domes supported on drums, and

classical column orders (e.g., Florence Cathedral dome, St. Peter’s Basilica).

* Roman Style: Relied heavily on massive stone concrete construction, barrel vaults,
triumphal arches, and long rectangular basilican halls used for public courts, lacking the

typical central octagonal mosaic-heavy language of San Vitale.
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Quick Tip: San Vitale in Ravenna is the premier architectural masterpiece of the Byzantine Empire in

Western Europe, universally recognized for its central octagonal plan and Justinian-era mosaics.

56. Choose the correct statement about Greek architecture?

(A) Monumental scale, semi-circular arches and Corinthian columns
(B) Pointed arches, mosaics and pendentives
(C) Massive masonry, piers and groin vaults

(D) Well-proportioned, Triangular pediments and use of entasis
Correct Answer: (D) Well-proportioned, Triangular pediments and use of entasis

Solution:

Concept: Classical Greek architecture is internationally renowned for its pursuit of ideal
geometry, human-scale proportion, and the trabeated (post-and-beam) constructive system.
Greek builders utilized structural elements such as columns, entablatures, and low-pitched
gables to create balanced, visually perfect sacred buildings like the Parthenon.

Step 1: Breaking down key Greek architectural elements.

Let us analyze the three distinct components highlighted in the correct option:

* Well-proportioned: Greek temples were planned using strict mathematical ratios (such
as the Golden Ratio) based on the diameter of the column base. This ensured perfect

harmony between height, width, and depth.

* Triangular Pediments: At the front and back ends of a pitched roof, the Greek post-
and-beam design automatically creates a low triangular gable element positioned above
the horizontal entablature. This is called a pediment, and it was routinely filled with

elaborate narrative relief sculptures.

* Use of Entasis: Entasis is a deliberate, subtle swelling or convex curvature given to the
shaft of classical columns (widest about one-third of the way up). This was an optical
correction technique. Without entasis, perfectly straight parallel columns look thin and

structurally weak to the human eye when viewed from a distance against the bright sky.

Step 2: Dissecting why other combinations are incorrect.

Let us identify which styles the other options actually belong to:

* Option A (Semi-circular arches): This defines Roman Architecture. The Greeks did
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not use the semi-circular arch in their classical monuments; it was the Romans who

combined the Greek column orders with arches and concrete.

* Option B (Pointed arches, pendentives): Pointed arches belong to Gothic/Islamic
Architecture, while pendentives (triangular spherical corners used to support a round

dome over a square room) are a core invention of Byzantine Architecture.

* Option C (Groin vaults, massive masonry): This describes Romanesque and heavy
Roman structural engineering, which utilized massive load-bearing stone walls and

intersecting barrel vaults (groin vaults) supported by thick structural piers.

Quick Tip: Classical Greek Architecture is strictly trabeated (no structural arches). If you see "Entasis"

or "Pediment", it is a direct confirmation of classical Greek style.

Greek Style = Trabeated (Post-and-Beam) + Pediment + Entasis

57. Art Nouveau is characterized by

(A) Geometric, sleek and symmetrical shapes
(B) Handcrafted design, in resistance to mass-production
(C) Organic and flowing curves, with natural motifs

(D) Artisan made elements with simple forms
Correct Answer: (C) Organic and flowing curves, with natural motifs

Solution:

Concept: Art Nouveau (literally "New Art") was an international philosophy and style of art,
architecture, and applied design that flourished between roughly 1890 and 1910. It emerged
as a deliberate attempt to break away from the historical revival styles of the 19th century,
drawing fresh structural inspiration from the natural world.

Step 1: Key design principles of Art Nouveau.

The core visual signature of Art Nouveau is its absolute reliance on curvilinear rhythms and

natural forms:

* Whiplash Curves: Designs feature asymmetrical, undulating, sinuous lines that resemble

the sudden snap of a long whip.
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* Natural Motifs: Architects and designers closely integrated forms of insect wings (like
dragonflies), plant tendrils, flower buds, vines, water lilies, and waves into structural

wrought ironwork, masonry, and interior glass.

* Synthesis of Architecture and Ornament: Structures like Victor Horta’s Hotel Tassel or
Antoni Gaudi’s early works demonstrate how support columns, stair railings, and window

frames curve organically like living botanical plants.

Step 2: Differentiating from surrounding movements.

Let us analyze why the other design philosophies represent different historic movements:

* Geometric, sleek and symmetrical shapes: This is the direct definition of Art Deco, the
movement that succeeded Art Nouveau in the 1920s and 1930s, prioritizing machine-age

streamlining, chevrons, and angular geometries.

* Handcrafted design in resistance to mass-production: This describes the core socio-
economic ideology of the Arts and Crafts Movement led by William Morris, which

emphasized medieval guild craftsmanship over industrialization.

* Artisan made elements with simple forms: Relates to early modernist movements and

shaker furniture styles that prioritized utility and functional minimalism.

Quick Tip: Think of Art Nouveau as "Nature-inspired, flowing, and curvy" (e.g., Paris Metro entrances

by Hector Guimard), whereas Art Deco is "Machine-inspired, sharp, and geometric".

58. Smart city planning emphasizes

(A) Low density

(B) ICT-enabled services
(C) Highway expansion
(D) Single land use

Correct Answer: (B) ICT-enabled services

Solution:

Concept: A Smart City is a contemporary urban development framework that leverages
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electronic data collection sensors and digital communication infrastructure to efficiently manage
municipal assets, optimize transit networks, reduce environmental footprints, and improve the
overall quality of citizen life.

Step 1: Understanding the core engine of Smart Cities.

The fundamental pillar that separates a smart city paradigm from traditional urban planning

models is the integration of **ICT** (**Information and Communication Technology**).

* ICT includes networks of Internet of Things (IoT) sensors, cloud data centers, fiber-optic

communication channels, and real-time data analytics software.

* ICT-enabled services include smart electrical grids, real-time automated traffic man-
agement, adaptive street lighting, digitized municipal governance (e-governance), IoT-

integrated waste management bins, and real-time tracking for public transit networks.

Step 2: Evaluating why the remaining choices conflict with smart growth.
Modern sustainable smart planning actively discourages the outdated methodologies listed in

the other options:

* Low Density: Unchecked low-density suburban zoning triggers massive urban sprawl,
which dramatically escalates car dependency and carbon emissions, running contrary to

smart compact development.

* Highway Expansion: Expanding vast highways often induces more traffic demand
(induced demand) rather than solving congestion. Smart cities instead prioritize multi-

modal public transport and walkability.

» Single Land Use: Rigidly separating commercial zones from housing leads to vast
vehicular travel distances. Smart cities heavily advocate for Mixed Land Use, blending

apartments, commercial storefronts, and work offices together.

Quick Tip: The word "Smart" in modern city planning stands for the strategic deployment of data
and technology. Therefore, always connect it immediately to ICT (Information and Communication

Technology).

59. Koti-Banal architecture is

(A) An ancient, earthquake-resistant, building style of Uttarakhand
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(B) Mud and timber architecture of Ladakh
(C) Bamboo dwellings of Assam

(D) Mud and wattle dwellings of coastal Andhra
Correct Answer: (A) An ancient, earthquake-resistant, building style of Uttarakhand

Solution:

Concept: Vernacular architecture often evolves ingenious structural methods to withstand
localized natural disasters. In the high-seismic zones of the Indian Himalayas, indigenous
builders developed timber-and-stone bonding techniques that provide high flexibility and
structural integrity during severe earthquakes. One such prominent architectural typology is
the **Koti-Banal** style.

Step 1: Technical attributes of Koti-Banal architecture.

Originating hundreds of years ago in the Rajgarhi area of Uttarkashi district in Uttarakhand,

the Koti-Banal style features unique architectural defenses against earthquakes:

* Layered Structural Layout: It employs a continuous configuration of thick wooden logs

layered alternatingly with dry stone masonry walls without using weak mortar.

* Structural Flexibility: The interlaced wooden beams act as seismic bands. During an
earthquake, this allows the stone units to shift slightly without collapsing, absorbing and

dissipating the kinetic energy of seismic waves safely.

* Foundation and Elevation: The houses are constructed on a heavy, solid stone founda-
tion platform, keeping a low center of gravity and utilizing light timber structures on

upper floors to limit structural momentum.

Step 2: Characterizing alternative Indian vernacular styles.

* Ladakh architecture: Relies on heavy sun-dried mud bricks (adobe), thick rammed-earth
walls, and flat roofs composed of poplar and willow branches due to the extremely arid,

high-altitude cold desert environment.

* Assam dwellings: Utilizes indigenous lightweight bamboo frameworks and plaster coat-
ings (Ikra architecture) designed to perform well in high-rainfall flood zones and active

seismic terrains of Northeast India.
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* Coastal Andhra dwellings: Typically made of local mud mixed with agricultural straw
and thatched roofs (Chuttillu houses), built in circular shapes to deflect high-velocity

coastal cyclonic winds.

Quick Tip: Koti-Banal is a classic example of indigenous seismic engineering. It is synonymous with

the traditional **earthquake-resistant timber-and-stone** architecture of Uttarakhand.

60. Flooring, made of rice straw and rush straw in traditional Japanese houses are called

(A) Tatami
(B) Shoji
(C) Fusuma

(D) Kawara

Correct Answer: (A) Tatami

Solution:

Concept: Traditional Japanese architecture (Washitsu) relies on a system of standardized,
modular interior elements that emphasize minimalism, natural materials, and multi-functional
spaces. Flooring panels are woven from agricultural fibers and double as a unit of measurement
for calculating room sizes.

Step 1: Analyzing the composition of Tatami mats.

A traditional Tatami mat is a thick, woven flooring panel constructed through precise layering

of natural materials:

* Core (Tatami-doko): Traditionally packed tightly with compressed **rice straw**

(though modern versions sometimes use polystyrene boards).
* Cover (Tatami-omote): A finely woven exterior mat made of soft **rush straw** (igusa).
* Borders (Heri): Finished along the sides with cloth borders to conceal the raw edges.

Because these mats are built to exact standard dimensions, the total area of a traditional room
is described by the number of tatami mats it can accommodate (e.g., an 8-mat room).
Step 2: Defining alternative Japanese architectural terms.

Let us clarify the roles of the remaining terms to ensure zero ambiguity:
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* Shoji: A lightweight translucent sliding door or window screen composed of a delicate
wooden lattice grid covered with tough white translucent paper (washi), allowing soft

ambient daylight to filter through.

* Fusuma: Solid, opaque sliding panels covered with heavy decorated paper or fabric,

utilized as movable walls to separate interior rooms.

» Kawara: The traditional baked clay roofing tiles used on the exterior roofs of Japanese

temples, castles, and traditional houses.

Quick Tip: - Tatami = Straw flooring mats.
- Shoji = Translucent paper sliding doors.

- Fusuma = Opaque room-dividing sliding panels.

61. Which of the following is not an integral component or impact of biophilic buildings?

(A) Improvement of mental health
(B) Improvement of physical health
(C) Organic forms

(D) Natural light and ventilation
Correct Answer: (C) Organic forms

Solution:

Concept: Biophilic Design is an architectural framework that seeks to connect building
occupants closely with nature. This is achieved by incorporating natural lighting, vegetation,
water features, and outdoor views to improve health and cognitive function.

While biophilic design focuses on functional human-nature connectivity, **organic forms** are
a distinct stylistic design philosophy (associated with organic architecture) that may or may
not include biophilic performance metrics.

Step 1: Deconstructing the attributes of Biophilic buildings.

Let us evaluate each option relative to the scientific criteria established for biophilic design:

* Improvement of mental and physical health (Options A and B): The fundamental
purpose of biophilic design is to reduce stress, lower blood pressure, and boost workplace

productivity by fulfilling the innate human desire to connect with nature (biophilia).
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Therefore, health improvements are direct, documented impacts.

* Natural light and ventilation (Option D): These are core elements of biophilic design,

as they provide occupants with direct access to natural daily cycles and fresh airflow.

* Organic Forms (Option C): While using curves or organic patterns can be an aspect of
biophilic aesthetics, **organic forms are not a mandatory or integral requirement** for
a building to be biophilic. A building can have a simple rectilinear, square, or box-like
layout and still be highly biophilic if it incorporates green walls, interior courtyards,

natural views, and outdoor ventilation.

Step 2: Conclusion.
Because structural organic forms are a stylistic choice rather than a functional requirement
for human-nature interaction, it is classified as the component that is **not** an integral or

mandatory element of biophilic buildings.

Quick Tip: Biophilic design focuses on **connecting humans with nature** (using light, air, and plants
to improve health). Organic form is a **stylistic shape choice** and is not a strictly required performance

metric.

62. Embodied carbon refers to

(A) Emissions from power used in building for routine operation
(B) Emissions associated with manufacture and transport
(C) Life cycle carbon footprint of a building

(D) Emissions from manufacture of concrete and steel used in buildings
Correct Answer: (B) Emissions associated with manufacture and transport

Solution:
Concept: The total carbon footprint of a building throughout its lifespan is divided into two

main components:

1. Operational Carbon: The greenhouse gas emissions generated during the day-to-day

use of the building (heating, cooling, ventilation, and lighting).

2. Embodied Carbon: The sum of all greenhouse gas emissions that occur before the
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building is occupied, generated during the extraction of raw materials, manufacturing of

building products, transport to the job site, and the actual construction phase.

Step 1: Analyzing the precise definition of Embodied Carbon.
Embodied carbon covers the upfront carbon footprint of a building’s material lifecycle. Looking

closely at the provided options:

* **Qption B** explicitly states: *"Emissions associated with manufacture and transport"*.
This is the correct definition of embodied carbon because it includes the entire supply
chain footprint of all building products, from material extraction through processing and

transportation to the construction site.

Step 2: Evaluating why other options are less accurate definitions.

* Option A: Describes Operational Carbon, which relates to energy consumption during

the building’s occupation phase rather than its materials.

* Option C: Describes the *Life cycle carbon footprint*, which is a broader term that
combines both embodied carbon and operational carbon together across the building’s

entire lifespan.

* Option D: Refers only to concrete and steel. While concrete and steel represent a large
share of embodied carbon, this option is incomplete because it omits transportation,

assembly, and other critical building materials like wood, glass, and insulation.

Thus, Option B provides the most accurate and comprehensive definition.

Quick Tip:

Total Carbon = Embodied Carbon (Materials + Transport) + Operational Carbon (Daily Energy Use)

63. Digital twin of a building

(A) Is the same as digital shadow
(B) Restricts data flow to one direction
(C) Can help in monitoring structural integrity of a building for seismic loads

(D) Can be used proactively for prescribing actions
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Correct Answer: (D) Can be used proactively for prescribing actions

Solution:

Concept: A Digital Twin is a dynamic, real-time virtual representation of a physical building
or asset. It is continuously updated with data from building sensors (IoT), mechanical systems,
and environmental controls. This real-time data link enables advanced simulations, predictive
maintenance, and operational optimization.

Step 1: Analyzing the proactive capabilities of a Digital Twin.

A digital twin does more than simply display current data; it uses predictive algorithms and

machine learning to forecast future performance issues:

* It simulates "what-if" scenarios to project how a building’s energy grids, HVAC systems,

and structural elements will respond under changing conditions.

* Because of this capability, operators can use a digital twin **proactively to prescribe
actions**—such as adjusting cooling loads before a major heatwave or scheduling main-

tenance for equipment before it fails.

Step 2: Evaluating why the other options are technically incorrect.

* Option A & B: A Digital Shadow features only a one-way data flow (where changes in the
physical building update the digital model, but the model cannot send commands back).
A true Digital Twin features an integrated **automated two-way data flow**, allowing

the virtual model to directly control and optimize physical building systems.

* Option C: While structural monitoring for seismic loads is possible using specialized IoT
sensors, it is a narrow, retrospective sensing application. The primary value of a digital

twin is its predictive and prescriptive utility across all building management operations.

Therefore, its core distinguishing capability is its use in proactive and prescriptive decision-

making.

Quick Tip: - **Digital Shadow:** One-way data flow (Physical — Digital).
- **Digital Twin:** Bi-directional real-time interactive data flow (Physical = Digital), enabling proactive

and prescriptive maintenance.
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64. Nari Gandhi’s buildings are/have

(A) mostly high-rise and high-tech buildings
(B) distinguished by early use of Al

(C) a strong organic character

(D) focused on low-income mass housing solutions
Correct Answer: (C) a strong organic character

Solution:

Concept: Nari Gandhi (1940-1993) was an influential Indian architect known for developing
a highly individualistic style of **Organic Architecture** in India. He studied at the Maharaja
Sayajirao University of Baroda and later worked under the legendary American architect Frank
Lloyd Wright at Taliesin West.

Step 1: Architectural style and philosophies of Nari Gandhi.

Nari Gandhi’s residential works are characterized by their integration with local landscapes

and a highly expressive use of materials:

* Organic Character: His designs rejected rigid, mass-produced geometries. Instead,
they adapted fluidly to the surrounding natural terrain, featuring sloping roofs, open-air

pavilions, and spaces structured around existing trees and rock formations.

* Material Craftsmanship: He worked closely on site alongside local craftsmen, using raw

materials like unpolished stone, structural timber, terracotta tiles, and scrap brick arches.

These characteristics give his work a distinct **organic character**.

Step 2: Reviewing alternative options.

* High-rise and high-tech: His practice focused on bespoke, low-profile single-family

residences and coastal bungalows rather than high-density high-tech skyscrapers.

* Use of AI: He practiced during the 20th century, long before the integration of artificial

intelligence in modern architecture.

* Low-income mass housing: His labor-intensive design process and customized masonry
details were created for specialized private residences, not standardized mass-housing

projects (which were typical of contemporary architects like Laurie Baker).
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Quick Tip: Nari Gandhi was an apprentice of Frank Lloyd Wright. His architectural legacy centers on

**Qrganic Architecture**, using raw local materials and expressive stone craftsmanship.

Nari Gandhi — Frank Lloyd Wright Disciple — Organic Architecture

65. The power plant with a ski slope, built in Europe, has been designed by architect

(A) Renzo Piano
(B) Bjarke Ingels
(C) Norman Foster

(D) Rem Koolhaas
Correct Answer: (B) Bjarke Ingels

Solution:

Concept: Modern architecture often uses **programmatic hedonism** or "hedonistic sustain-
ability"—the idea that sustainable green buildings can actively enhance the quality of urban
public life through recreational design.

Step 1: Identifying the building and its architect.

The waste-to-energy power plant featuring a public ski slope on its roof is **CopenHill** (also

known as Amager Bakke), located in Copenhagen, Denmark.

* It was designed by the architectural firm **BIG (Bjarke Ingels Group)**, led by Danish

architect **Bjarke Ingels**.

* The project integrates an advanced municipal waste management facility with an outdoor
recreation center, featuring a 400-meter ski slope, a hiking trail, and a climbing wall on

its exterior facade.

Step 2: Reviewing the portfolios of the other options.

* Renzo Piano: Known for high-tech industrial designs such as the Centre Pompidou (with

Richard Rogers) and The Shard in London, but was not involved with this Danish facility.

* Norman Foster: Famous for sleek structural expressions like the Gherkin in London and

the Hearst Tower in New York, focusing on high-tech corporate engineering.
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* Rem Koolhaas: Founder of OMA, known for avant-garde theoretical designs such as the
CCTV Headquarters in Beijing and De Rotterdam, rather than this recreation-focused

infrastructure project.

Quick Tip: **CopenHill** in Copenhagen combines a green power plant with an active rooftop **ski

slope**. It is a signature project of **Bjarke Ingels (BIG)**.

66. Minimum water seal recommended in traps is

(A) 25 mm
(B) 100 mm
(C) 75 mm
(D) 50 mm

Correct Answer: (D) 50 mm

Solution:

Concept: In building drainage systems, a plumbing **trap** (such as a P-trap, S-trap, or floor
trap) is designed to retain a small volume of water within its U-shaped bend. This retained
water forms a physical barrier known as a **water seal**. The water seal prevents foul sewer
gases, odors, and pests from escaping back up through drainage pipes into occupied building
spaces, while allowing wastewater to flow through smoothly.

Step 1: Standard technical specifications for water seals.

According to standard building codes and public health engineering manuals (such as the

National Building Code of India):

* The depth of a water seal is measured vertically from the crown weir (the lowest point

of the trap’s upper dip) to the dip (the highest point of the trap’s lower bend).

* For standard sanitary fixtures connected to waste and soil pipes, the **minimum recom-

mended depth of a standard water seal is 50 mm**.

* In applications subject to heavy pressure shifts, a deeper seal of around 75 mm may
be used. However, the absolute baseline minimum required to prevent siphonage and

evaporation breakdown is **50 mm**,
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Step 2: Analyzing the risks of incorrect depths.

* If the seal depth is too shallow (e.g., 25 mm), it can be broken by minor pressure drops

or fast evaporation, allowing sewer odors to leak into the building.

* If the seal depth is too deep (e.g., 100 mm), it creates excessive hydraulic resistance,

which can lead to clogging and slow drainage performance.

Therefore, 50 mm serves as the standard minimum specification for plumbing systems.

Quick Tip: Standard plumbing trap water seal depths range between 50 mm and 75 mm. The absolute

**minimum** code-required threshold is **50 mm**.

67. Choose the correct statement about Sewage Treatment Plants (STP):

(A) STP treats wastewater to reduce the volume of the wastewater and reduce it to a semi-solid
byproduct

(B) STP treats wastewater to make it into environmentally safe water, which is safe to discharge
(C) In primary and secondary treatment of sewage in STE both aerobic and anaerobic processes are
used

(D) STP processes mainly involve thickening, stabilising and dewatering

Correct Answer: (B) STP treats wastewater to make it into environmentally safe water, which is

safe to discharge

Solution:

Concept: The fundamental objective of a Sewage Treatment Plant (STP) is to treat municipal
or industrial wastewater to remove contaminants, organic solids, and pathogens. The goal is
to produce treated effluent that satisfies stringent environmental standards so that it can be
safely released back into natural water bodies or repurposed for secondary applications like
landscape irrigation without causing environmental degradation or public health hazards.
Step 1: Analyzing the Primary Purpose of an STP

Let us examine the basic operational flowchart of sewage treatment to determine its true core

function:

* Raw sewage enters the treatment facility carrying suspended solids, heavy organic matter,
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pathogenic microorganisms, and chemical pollutants.

* Through progressive mechanical, biological, and chemical unit operations, the concentra-
tion of these harmful pollutants is lowered until the biochemical oxygen demand (BOD)

and total suspended solids (TSS) drop within permissible ecological ranges.

» Consequently, the principal overarching definition of an STP’s success is converting raw,
hazardous wastewater into environmentally stable, purified water that can be safely

discharged into the ecosystem. This aligns directly with the statement in Option B.

Step 2: Evaluating why the remaining choices are incorrect or non-integral.

Let us systematically evaluate the technical inaccuracies present in the other options:

* Option A: The primary target of an STP is not merely the volumetric reduction of the
fluid mass into a semi-solid material. It is the chemical and biological purification of the

liquid carrier stream itself.

* Option C: While primary treatment is strictly a physical separation process (sedimentation
and screening) that does not use biological activity, secondary treatment is predominantly
aerobic (e.g., activated sludge process or trickling filters). Anaerobic digestion occurs
separately in sludge handling units rather than during mainstream primary or secondary

treatment phases.

* Option D: Processes like thickening, stabilizing, conditioning, and dewatering belong
explicitly to the secondary stage of sludge processing, not to the main primary wastewater

treatment line.

68. Which drainage trap has a horizontal outlet?
(A) P trap

(B) Nahni trap

(C) S trap

(D) Bottle trap

Correct Answer: (A) P trap
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Quick Tip: Solution:

Concept: Plumbing traps are classified primarily by their geometric profiles and the direction of their
discharge outlets. Traps are built to maintain a permanent water seal that prevents sewer gases from
entering internal rooms while facilitating waste disposal.

Step 1: Structural analysis of the P-trap configuration.

The **P-trap** is named after its physical resemblance to the English letter 'P’ when installed horizontally:

¢ It consists of a vertical inlet section that receives wastewater from a fixture (such as a sink or

washbasin).

* The pipe then loops downward to form a water seal before bending forward into a clean **hori-

zontal discharge outlet**,

* This horizontal arrangement allows the waste line to pass directly through an adjacent vertical

wall behind the plumbing fixture, making it ideal for multi-story buildings with wall-hung fixtures.

Step 2: Comparing structural designs of other standard traps.

Let us examine the structural geometry of the alternative options to confirm their discharge directions:

* S trap: Shaped like the English letter ’S’. It features a vertical inlet and a downward-curving loop
that ends in a **vertical discharge outlet**, which routes wastewater straight down through the

structural floor slab.

* Nahni trap: Also known as a floor trap, this unit features a cast-iron or plastic basin with a
removable grating installed directly in bathroom floors. It typically uses a gently sloped or

custom-angled discharge outlet rather than a true axial horizontal pipe run.

* Bottle trap: Features a cylindrical vessel that creates a water seal within a concentric container.
While its outlet pipe exits horizontally, the trap is categorized primarily as a specialized decorative

or compact vessel unit rather than a basic running pipe profile like the P-trap.

Thus, the P-trap is the standard configuration defined by a true horizontal outlet.

Quick Tip: Associate the letter shape directly with the pipe exit direction:
* P-trap — Horizontal exit (goes through the wall).

* S-trap — Vertical exit (goes through the floor).

69. As per the NBC and IS, a standard lighting sub-circuit should not have more than how
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many power points like lights, fans, or 5A power outlets?
(A) 10 points

(B) 8 points

(C) 12 points

(D) 15 points

Correct Answer: (A) 10 points

Quick Tip: Solution:

Concept: To prevent electrical overloads, overheating, and fire risks in internal structural wiring, the
National Building Code (NBC) of India and Indian Standards (IS:732) enforce strict electrical safety
limits. These codes regulate the maximum number of connected fixtures and the total electrical load
allowed on a single sub-circuit.

Step 1: Analyzing code requirements for light and fan sub-circuits.

Indian code regulations separate consumer circuits into low-power lighting lines and high-power

appliance lines:

* For a standard **lighting and fan sub-circuit** (handling light bulbs, ceiling fans, and low-draw

5A socket outlets), the circuit must satisfy two simultaneous threshold parameters:

1. The total connected load must not exceed 800 W.

2. The total number of connected load points must not exceed **10 points**.

* If either of these limits is crossed, the system must be split into a separate sub-circuit controlled

by its own miniature circuit breaker (MCB) at the distribution board.

Step 2: Comparing with power sub-circuits.
To avoid confusion, let us examine the rules for a **power sub-circuit** (designed for heavy appliances

like air conditioners, geysers, or refrigerators using 15A/16A outlets):
* A power sub-circuit is limited to a maximum of **2 points**.
* The maximum load limit for a power sub-circuit is 3000 W.

Since this question asks specifically for the maximum number of structural points on a standard lighting

sub-circuit, the answer is 10 points.

Quick Tip: Standard Light & Fan Sub-Circuit Thresholds:

Maximum Points = 10 AND Maximum Connected Load = 800 W
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70. What type of lifts are used in high-rise buildings?
(A) Hydraulic lifts

(B) Vacuum lifts
(C) Traction machines

(D) Hydraulic and vacuum lifts

Correct Answer: (C) Traction machines

Quick Tip: Solution:

Concept: Vertical transport solutions are selected based on the height of the building and the required
travel speed. For tall structures and skyscrapers, the mechanical drive system must be capable of
lifting heavy loads over long vertical distances while operating at high speeds and maintaining energy
efficiency.

Step 1: Evaluating Traction Machine Elevators.

**Traction elevators** are the standard choice for medium- to high-rise structures because of their

design and efficiency:

* They operate by passing heavy steel hoisting ropes or woven steel belts over a deeply grooved

drive sheave turned by an electric motor.

* The weight of the elevator car is balanced by a counterweight, which reduces the amount of

electrical power needed to move the cab.

* Because they rely on a balanced pulley system rather than a direct pushing piston, traction
machines can serve buildings of unlimited heights and travel at high velocities (often exceeding

10 m/s).

Step 2: Analyzing why other systems fail in high-rise applications.

* Hydraulic Lifts: These lifts use an electric pump to push a hydraulic piston that raises the elevator
cab from below. Their travel distance is limited by the physical length of the cylinder piston,
making them practical only for low-rise buildings up to 4-5 stories tall. They are also slower and

require more power.

* Vacuum Lifts: These systems use air pressure differentials to move a lightweight cab inside
a sealed cylinder. They operate via air pumps and are designed only for low-speed, single-
family residential properties spanning 2-3 floors. They lack the capacity and speed required for

commercial high-rises.

TG PGECET 2026 Page 83 of © Collegedunia.com



Therefore, traction machines are the only viable choice for high-rise buildings.

Quick Tip: - Low-rise (<15 meters): Hydraulic or Vacuum lifts are acceptable.
- High-rise (>30 meters): **Traction Machines** (Cable-driven systems with counterweights) are

mandatory due to speed and height capabilities.

71. A town with a population of 50,000 has a water supply of 135 LPCD. Find the average daily

demand:

(A) 5.4 MLD
(B) 6.75 MLD
(C) 7.5 MLD
(D) 8.1 MLD

Correct Answer: (B) 6.75 MLD

Quick Tip: Solution:

Concept: In municipal water supply engineering, the average daily water demand of a community
represents the total volume of water consumed over a 24-hour period. It is calculated by multiplying
the total population by the per capita water consumption rate, which is measured in Liters Per Capita
Per Day (LPCD). The final volume is typically expressed in Millions of Liters per Day (MLD).

Step 1: Extracting given parameters from the problem statement.

The problem provides the following data:
* Total permanent municipal population, P = 50, 000 citizens
* Rate of water supply per individual per day, ¢ = 135 Liters/capita/day (LPCD)

Step 2: Mathematical formulation and computation.

The total average daily water volume (Q) requested by the municipality is given by:
Q = Population x Per Capita Water Supply Rate
Substituting our values into the formula:

Q = 50,000 x 135 Liters/day
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Let us compute this multiplication systematically:
Q = 6,750,000 Liters/day

Step 3: Converting units to Millions of Liters per Day (MLD).
By definition, one Million Liters per Day (1 MLD) is equivalent to 10° Liters/day:

6,750,000

= =6.75 MLD
Qo 1,000,000

This calculated value matches Option B.

Quick Tip: To convert quickly to MLD without writing down all the zeros:

Q= (Population in Thousands

) x LPCD x 1073
1000

Q=50x135x 107 = 6.75 MLD

72. The incorrect statement regarding Waste to Energy plants is:

(A) They require solid waste with high calorific values for their operation
(B) They are a cause for environmental concern as they release toxic gases
(C) They are preferred because they do not require segregation of municipal waste at source

(D) There are only a few operational Waste to Energy Plants currently in India

Correct Answer: (C) They are preferred because they do not require segregation of municipal waste

at source

Quick Tip: Solution:

Concept: Waste-to-Energy (WtE) facilities incinerate municipal solid waste (MSW) to generate electricity
or thermal energy. For combustion plants to operate efficiently and meet environmental standards,
the incoming waste must be properly sorted and processed. Unsegregated waste often reduces plant
efficiency and increases toxic emissions.

Step 1: Evaluating Option C and the necessity of segregation.

Option C claims that Waste to Energy plants are preferred because they do not require waste segregation

at the source. This statement is **incorrect** and represents a major operational misconception:

* Mixing organic wet food waste with dry combustible matter significantly lowers the overall net

calorific value of the fuel, making it difficult to maintain stable combustion temperatures.
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 If hazardous materials (like batteries, electronics, or plastics) are not separated from the waste
stream, burning them can release highly dangerous chemicals like dioxins, furans, and heavy

metals into the air.

* Therefore, effective source segregation is critical for the safe and successful operation of a modern
WIE facility. This makes the claim in Option C false, and thus it is the correct choice for this

question.

Step 2: Verifying the validity of the other statements.

Let us check why the other three statements are factually accurate:

* Option A: True. The waste stream must have a high enough calorific value to maintain self-

sustaining combustion without requiring large amounts of auxiliary fossil fuels.

* Option B: True. Burning complex municipal waste produces fly ash and flue gases that require

advanced multi-stage scrubbing systems to control pollution and address environmental concerns.

* Option D: True. India has only a limited number of fully operational utility-scale WtE facilities
(such as those in Delhi and Hyderabad) due to challenges with unsegregated, high-moisture

municipal waste.

Quick Tip: No modern sustainable waste management technology runs efficiently on unsegregated

waste. **Source segregation** is always essential for optimizing waste-to-energy processes.

73. The maximum distance from a door to a fire exit in a residential building in India is:

(A) 22.5m
(B) 30 m
(C)15m
(D) 25 m

Correct Answer: (A) 22.5 m

Quick Tip: Solution:

Concept: Life safety requirements in buildings are strictly governed by the National Building Code
(NBC) of India, Part 4: Fire and Life Safety. The code defines the **travel distance** as the maximum
distance an occupant must walk from any point inside a room to reach an enclosed fire-rated emergency

exit staircase or an open external exit.
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Step 1: Reviewing NBC travel distance standards for residential occupancies.
The National Building Code establishes maximum travel distances based on the occupancy classification

of the building and its type of construction:

* For Residential Buildings (Group A classification), the maximum allowed travel distance to a safe

exit fire enclosure under standard baseline conditions is **22.5 meters**.

* This strict layout constraint prevents corridors from becoming too long, ensuring that residents

can safely escape in a fire before smoke accumulation compromises visibility or air quality.

Step 2: Contextual variations in travel distance constraints.

To understand the broader context of the code, it is helpful to note how these requirements can vary:

* For other building types, such as commercial or industrial facilities, the allowed travel distance
may vary between 30 meters and 45 meters depending on the occupant load and structural risk

profile.

* Some code variations allow for longer travel distances if the building is fully protected by an
automated, code-compliant fire sprinkler system. However, the standard baseline distance for

residential floor plans is **22.5 meters**.

Quick Tip: Remember this key life safety metric from the NBC:

Max Residential Travel Distance (Standard Construction) = 22.5 meters

74. Cement concrete roofs have a run-off coefficient of:

(A) 0.60—0.70
(B) 0.80—0.95
(C) 0.50—0.75
(D) 0.70—0.85

Correct Answer: (B) 0.80 - 0.95

Quick Tip: Solution:
Concept: The **run-off coefficient (C)** is a dimensionless parameter used in hydrology and drainage
design (such as the Rational Method formula, Q = C -1-A). It represents the ratio of the volume of water

that runs off a surface to the total volume of precipitation falling on it. A higher coefficient indicates a
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less porous surface, meaning more water runs off and less is absorbed.
Step 1: Analyzing the surface properties of concrete roofs.

Flat or sloped roofs made of reinforced cement concrete (RCC) are highly impermeable:

* Concrete is a dense, hard masonry material designed to shed water quickly to prevent leaks and

structural damage.

* Because a finished concrete roof absorbs minimal water and has no soil or vegetation to retain

moisture, nearly all rainfall immediately converts into surface runoff.

* Consequently, smooth, watertight surfaces like concrete or asphalt roofs have high run-off coeffi-
cients, typically ranging between **0.80 and 0.95**. This means that 80% to 95% of all rain

falling on the roof directly enters the stormwater drainage system.

Step 2: Comparing with more permeable surface coefficients.

Lower run-off coefficients correspond to softer, more absorbent surfaces:

* Unpaved soils and lawns: Range from 0.10 to 0.35 because the earth absorbs a large portion of

the rainfall through infiltration.

* Gravel walkways: Range from 0.50 to 0.70 due to temporary water storage in the gaps between

the stones.

Since a solid concrete roof is highly impermeable, it falls into the highest category: 0.80 — 0.95.

Quick Tip: Impermeable surfaces like concrete roofs, asphalt roads, and metal sheeting shed nearly all

water, giving them a very high run-off coefficient (C ~ 0.90).

75. Crime Prevention Through Environmental Design focuses on principles of:

(A) Achieving security mostly through electronic surveillance
(B) Using natural surveillance and territoriality to improve safety
(C) Dealing leniently with small offenses to give users higher comfort levels

(D) Restricting activities are very few to avoid unnecessary friction between stakeholders
Correct Answer: (B) Using natural surveillance and territoriality to improve safety

Quick Tip: Solution:

Concept: **CPTED** (Crime Prevention Through Environmental Design) is a design philosophy that
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uses tactical changes to the built environment to deter criminal activity and improve community safety.
Rather than relying solely on active security forces or electronic hardware, CPTED focuses on how the
layout of architectural spaces influences human behavior.
Step 1: Analyzing the core operational pillars of CPTED.

The CPTED framework relies on four primary design principles:

* Natural Surveillance ("Eyes on the Street"): Designing spaces that maximize visibility. This
involves arranging windows, lighting, and landscaping so that occupants can naturally see their

surroundings during daily activities, making it harder for criminal acts to go unnoticed.

* Territorial Reinforcement: Using physical design elements—such as distinct pavement patterns,
low fences, or clear entryways—to clearly distinguish between public space and private property.

This encourages owners to protect their space and makes intruders stand out.

* Natural Access Control: Using logical pathways, structural gates, and lighting to guide people

safely through a site while discouraging access to unmonitored zones.

* Maintenance and Management: Keeping spaces clean and well-maintained to signal that the

area is monitored and cared for, which helps deter crime.

These concepts align directly with Option B.

Step 2: Evaluating why the other statements are incorrect.

* Option A: Active electronics (like CCTV cameras or alarms) are considered secondary mechanical

tools. CPTED emphasizes using passive architectural design over technical hardware.

* Option C & D: These options describe behavioral and legal policies rather than environmental

design methods, and they do not accurately reflect CPTED’s spatial principles.

Quick Tip: Core CPTED Keywords: Natural Surveillance ("Eyes on the Street"), Territoriality, Clear

Access Control, and Active Site Maintenance.

76. Masonry blocks that are popular in contemporary construction due to being lighter, much

larger and having better thermal insulation are:

(A) Fire clay blocks
(B) Engineering blocks
(C) Concrete blocks
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(D) AAC blocks

Correct Answer: (D) AAC blocks

Quick Tip: Solution:

Concept: Modern high-rise construction often uses lightweight building materials to reduce the dead
weight of structures and lower fuel consumption for heating and cooling. Substituting traditional red
clay bricks with advanced precast concrete blocks provides several structural and thermal advantages.
Step 1: Analyzing the material properties of AAC blocks.

**AAC** stands for **Autoclaved Aerated Concrete**. Invented in the 1920s, it has become a popular

modern walling material due to its unique physical properties:

* Lightweight Structure: AAC is manufactured by adding an aluminum foaming agent to a mix of
quartz sand, lime, cement, and water. This reaction creates internal gas bubbles, resulting in a

lightweight masonry unit that is roughly one-third the weight of a standard clay brick.

* Large Unit Format: Because it is lightweight, AAC can be cast into large wall blocks. This speeds

up construction and reduces the number of mortar joints needed.

* Excellent Thermal Insulation: The tiny air pockets inside aerated concrete create low thermal
conductivity. This provides outstanding thermal insulation, helping to keep interiors comfortable

and reducing energy costs for HVAC systems.

These characteristics match the description in the question, making AAC blocks the correct choice.

Step 2: Comparing with alternative masonry units.

* Fire clay blocks: Built mainly for high-temperature industrial settings like kilns or furnaces due

to their refractory properties, rather than for typical lightweight wall insulation.

* Engineering blocks: Dense bricks engineered for high compressive strength and low water

absorption. They are much heavier and have poor thermal insulation properties.

* Standard Concrete blocks: While larger than traditional bricks, solid or hollow concrete blocks
are dense and heavy, and they lack the fine air-pocket structure that gives AAC its superior

insulation performance.

Quick Tip: **AAC Blocks** = Autoclaved Aerated Concrete. The internal air bubbles provide three

main benefits: lightweight handling, large unit sizes, and excellent thermal insulation.
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77. Timber as a building material:

(A) Has more tensile strength than steel
(B) Is preferred due to high compressive strength and flexibility
(C) Lower strength-to-weight ratio compared to concrete

(D) Exhibits maximum strength perpendicular to the grain

Correct Answer: (B) Is preferred due to high compressive strength and flexibility

Quick Tip: Solution:

Concept: Timber is a natural, anisotropic organic material used structurally in architectural engineering.
Its mechanical properties vary depending on the orientation of its wood fibers (grains). It provides an
excellent balance of compressive resistance, bending flexibility, and weight efficiency.

Step 1: Analyzing the mechanical performance of structural wood.

Let us evaluate why structural timber remains highly valued for framing and trusses, validating Option

B:

* High Compressive Strength: When loaded parallel to its grain fibers, timber functions efficiently

as a column, supporting significant structural loads.

* Flexibility and Elasticity: Wood fibers can bend and absorb kinetic energy without sudden,
brittle failure. This flexibility makes timber structures resilient in earthquake-prone regions, as

the joints and fibers can deflect and return to their original shape.

Step 2: Identifying errors in the alternative statements.

* Option A: Steel has a significantly higher ultimate tensile strength (250-500 MPa) compared to
structural timber (40-100 MPa).

e Option C: Timber actually has a *higher* strength-to-weight ratio than standard plain concrete.
Because it is lightweight, a timber beam can support its own weight more efficiently over a span

than a heavy, unreinforced concrete beam.

* Option D: Timber is highly anisotropic. It exhibits its **minimum** structural strength when
forces are applied perpendicular to the grain, as perpendicular forces can split or crush the parallel

fiber bundles easily. Maximum strength is achieved parallel to the grain.
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Quick Tip: Timber is an **anisotropic** material:

* Parallel to Grain: High strength (best for columns and beams).

* Perpendicular to Grain: Low strength (susceptible to splitting).

78. Identify the correct statement about working stress method and limit state method of
design?

(A) Working stress method reflects the true safety margin of a structure at failure.

(B) Limit State Method is generally more conservative, resulting in heavier, less economical sections.
(C) Design process of Limit State Method is based on plastic, or ultimate behaviour.

(D) Working stress method accounts for the simultaneous variation of loads and material strengths

using multiple partial safety factors.
Correct Answer: (C) Design process of Limit State Method is based on plastic, or ultimate behaviour.

Quick Tip: Solution:

Concept: Structural engineering has evolved through two primary design philosophies for reinforced
concrete and steel structures: the traditional **Working Stress Method (WSM)** and the modern
**Limit State Method (LSM)**. WSM is a deterministic approach based on linear elastic theory, while
LSM is a probabilistic approach that evaluates structural behavior up to ultimate failure conditions.
Step 1: Analyzing the mechanics of the Limit State Method.

The Limit State Method represents a more realistic design approach by considering how materials

perform near failure:

* Unlike older methods that assume stress remains strictly linear, LSM accounts for the non-linear,

**plastic, and ultimate behavior** of steel and concrete as they approach failure.

* It designs the structure to withstand ultimate factored loads, ensuring safety up to the point of
collapse while also verifying serviceability criteria (like deflection and cracking) under normal

everyday conditions. This makes the statement in Option C correct.

Step 2: Deconstructing errors in the other choices.

* Option A: WSM assumes materials remain purely elastic and applies a single large factor of safety
to their yield strength. Because it ignores the plastic reserve capacity of materials, it does not

accurately reflect the actual safety margin at collapse.
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* Option B: LSM optimizes material sizes by considering their full structural capacity, which

generally leads to lighter and more economical sections than those designed using WSM.

e Option D: It is the *Limit State Method* that uses multiple partial safety factors to account for

variations in loads and material strengths. WSM relies on a single safety factor.

Quick Tip: - Working Stress Method (WSM): Deterministic, assumes strictly **elastic** behavior,
often results in heavier structures.
- Limit State Method (LSM): Probabilistic, utilizes **plastic/ultimate** behavior, produces lighter,

more optimized sections.

78b / 79. An activity X has three direct precursor activities A, B, and C of duration 10, 14 and

09 days respectively. What is the earliest time that activity X can start?

(A) 14 days
(B) 33 days
(C) 23 days
(D) 24 days

Correct Answer: (A) 14 days

Quick Tip: Solution:

Concept: In project management scheduling (CPM/PERT network techniques), an activity’s **Earliest
Start Time (ES)** represents the earliest possible date it can begin. For any activity with multiple
preceding dependencies, its earliest start time is determined by the completion of its longest predecessor
path. This ensures all required preparatory work is finished before the next activity begins.

Step 1: Understanding Precursor Dependencies.

Let us analyze the logical requirements for Activity X:

* Activity X depends directly on three independent precursor paths: Activity A, Activity B, and

Activity C.
* This means Activity X cannot begin until **all three** upstream activities are fully completed.

Step 2: Mathematical evaluation of the bottleneck path.
Assuming these precursor activities all start at Day 0, let us calculate their respective completion dates

based on their given durations:

e Path A finishes at: 0+ 10 = 10 days
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* Path B finishes at: 0+ 14 = 14 days
* Path C finishes at: 0+ 09 =9 days

Now, evaluate the earliest start time for Activity X using the maximum function for a forward pass:

ESy = max( Ttnish of A> Ttinish of B> Tfinish of C)

ESy = max(10, 14, 9) = 14 days

Activity X must wait for the longest predecessor path to finish, which is Activity B at 14 days. Therefore,

the earliest Activity X can start is Day 14.

Quick Tip: During a scheduling forward pass, multiple converging arrows use the **Maximum** rule:

Earliest Start Time = max(All Precursor Durations)

80. Free float is:

(A) The time an activity can be delayed without affecting the early start of a successor activity
(B) The time an activity can be delayed without affecting the project completion date

(C) Always more than total float

(D) Used to identify Critical Path

Correct Answer: (A) The time an activity can be delayed without affecting the early start of a

successor activity

Quick Tip: Solution:

Concept: In network scheduling methods like the Critical Path Method (CPM), **float** (or slack)
measures the amount of flexibility or schedule delay available for an activity. The two most common
types are **Total Float** and **Free Float**. Free float focuses specifically on preventing delays to
immediate downstream activities.

Step 1: Defining Free Float Mathematically.

**Free Float (FF)** is defined as the amount of time an activity can be delayed without pushing back

the earliest start time of any immediate successor activity. It is calculated using the following formula:

FFi—j =S ES] —ESl - ti—j
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Where:
* ES; is the Earliest Start time of the immediate successor activity.
* ES, is the Earliest Start time of the current activity.
* t;_j is the actual duration of the current activity.

This equation shows that as long as the current activity finishes within its free float window, it will not
cause any delays to downstream tasks, which matches Option A.
Step 2: Differentiating from alternative options.

Let us check why the remaining options are incorrect definitions:

* Option B: The time an activity can be delayed without delaying the *overall project completion

date* is the definition of **Total Float**, not free float.

* Option C: Free float is a subset of total float. It is mathematically impossible for free float to

exceed total float; it will always be less than or equal to total float (FF < TF).

* Option D: The Critical Path is identified by finding activities where the **Total Float is zero**

(TF = 0). Free float alone is not used to establish the critical path.

Quick Tip: Float Definitions Summary:
* Total Float: Delay allowed without delaying the **Final Project Delivery**.

* Free Float: Delay allowed without delaying the **Next Immediate Activity**.

81. What is the advantage of conventional construction over pre-fabrication?
(A) Quality Control is easier

(B) Customisation of design is easier

(C) Construction is faster

(D) Labour requirement on site is lower
Correct Answer: (B) Customisation of design is easier

Quick Tip: Solution:
Concept: Understanding the fundamental differences between traditional cast-in-situ (conventional)

construction methods and modern pre-fabrication (off-site fabrication) processes is vital in structural
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design and construction management:

* Conventional Construction: Involves executing activities directly at the construction site, in-
cluding pouring concrete into unique frameworks, laying bricks, and adjusting layout geometry

on-the-fly.

* Pre-fabrication: Relies on assembling modular components that are manufactured under highly

standardized, assembly-line factory conditions and transported to the site for erection.

Step 1: Analyzing the parameters of flexibility and customization.

Conventional construction permits high design flexibility because structures are formed continuously
on-site. If a client or architect decides to modify a room profile, alter a window size, or introduce unique
curves during the structural buildup, adjustments can be incorporated into the shuttering and formwork
before the concrete pour.

Conversely, pre-fabrication relies heavily on mass-production and standardization to remain cost-
effective. Once heavy steel molds or concrete casting beds are created in a factory environment,
producing customized variations for single, isolated components becomes extremely expensive and
time-consuming.

Step 2: Evaluating the other options to confirm their inaccuracy as advantages for conventional
systems.

Let’s systematically examine why the other choices represent advantages of pre-fabrication, not conven-

tional construction:

* Quality Control: In factory settings (pre-fabrication), temperature, curing moisture, material
mixing, and structural dimensions are precisely regulated. On-site conventional construction
is exposed to variable weather conditions and manual errors, making quality control more

challenging.

* Speed of Construction: Pre-fabricated components can be manufactured off-site concurrently
while foundation work is happening on-site. This parallel processing greatly compresses the

overall construction timeline compared to the sequential process of conventional construction.

* On-site Labor Requirements: Since pre-fabrication involves simply hoisting and joining modular
elements together on-site using heavy machinery, it dramatically reduces the number of on-site
workers compared to the massive manual labor forces required for conventional bricklaying,

reinforcement tying, and formwork construction.

Thus, the primary distinct advantage that conventional construction maintains over pre-fabrication is

the comparative ease of structural design customization.
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Quick Tip: Toremember this topic easily: Think of pre-fabrication like buying standard factory-produced
clothes—they are uniform, fast to get, and have excellent quality control, but altering their base design
is tough. Conventional construction is like a bespoke tailored suit crafted step-by-step from scratch

directly on you, offering maximum flexibility for unique adjustments!

82. What is prestressing?

(A) Internal tensile stresses are introduced in concrete to counteract external compressive stresses
(B) It reduces elasticity of concrete to take large loads
(C) It helps keep concrete in tension, to reduce cracking and improve durability

(D) Internal compressive stresses are introduced in concrete to counteract external tensile stresses

Correct Answer: (D) Internal compressive stresses are introduced in concrete to counteract external

tensile stresses

Quick Tip: Solution:

Concept: Concrete is an inherently brittle composite material. It possesses exceptionally high strength
under compression but is notoriously weak when subjected to tension, with its tensile capacity typically
being only about 10% of its compressive strength. In standard structural configurations, such as a
flexural beam under gravity loads, the bottom fibers undergo tension and crack easily.

Prestressed concrete is an innovative structural approach designed to artificially eliminate or reduce
these weak tensile zones by pre-loading the structural element before it handles its actual working load.
Step 1: Understanding the mechanism of prestressing.

High-strength steel tendons or wires are inserted into the structural element and stretched using
hydraulic jacks. When these tensioned steel tendons are anchored back onto the concrete structure,
they attempt to snap back to their original length. This elastic recoil transfers a powerful, deliberate

internal compressive force across the concrete cross-section.

Onet = O-prestressing + Obending
Where:
O prestressing 18 the initial internal compressive stress induced intentionally.
* Obpending 1S the stress caused by external service loads (producing tension at the bottom fibers).

Step 2: Evaluating the interaction of counteracting stresses.
When external working live and dead loads are subsequently applied to the structural member, they

produce bending action that tries to stretch the bottom fibers (inducing tensile stress). However, because
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the concrete was already pre-compressed by the tendons, the incoming external tensile stress must first
overcome this pre-existing internal compressive barrier.

As a result, the net tensile stress is either completely neutralized or reduced safely below the modulus
of rupture of the concrete, preventing structural cracking and mitigating excessive deflections.

Step 3: Checking the validity of the wrong options.

* Option (A) states that internal tensile stresses are introduced. This is incorrect because introducing

tension would crack the concrete immediately before it even receives structural service loads.

* Option (B) implies it alters the material’s elastic modulus property. Prestressing is a method of
loading and balancing stresses; it does not materially alter the intrinsic modulus of elasticity of

the concrete matrix.

* Option (C) mentions keeping concrete in tension, which directly contradicts the fundamental

structural goal of maintaining concrete within its strong compressive domain.

Consequently, prestressing is accurately defined as the process where internal compressive stresses are

introduced to counteract external tensile stresses.

Quick Tip: Think of prestressing like gripping a horizontal row of books between your hands. By
squeezing the books tightly from both ends (applying internal compressive stress), you can lift the entire

row into the air without the middle books slipping out or sagging under gravity (external loads).

83. Which of these materials, used in their standard forms, is more resistant to fire?

(A) Concrete
(B) Steel
(C) Brick
(D) Bamboo

Correct Answer: (C) Brick

Quick Tip: Solution:
Concept: The fire resistance of structural building materials depends heavily on their thermal conduc-

tivity, chemical stability at high temperatures, structural composition, and how they are manufactured.

* Clay bricks are manufactured by firing raw clay minerals in high-temperature industrial kilns at

temperatures typically ranging from 900°C to over 1100°C.
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* Because they have already completed extensive thermodynamic vitrification and chemical trans-
formations at these extreme temperatures during manufacturing, standard bricks do not ignite,

melt, warp, or lose structural integrity easily when exposed to standard building fires.

Step 1: Comparing brick properties against the other choices.

Let us review how the alternative building materials perform under structural fire conditions:

* Steel: Although steel is non-combustible, it possesses high thermal conductivity and degrades
drastically under intense heat. At roughly 550°C, standard structural steel loses about 50% of
its yield strength and stiffness, leading to rapid, catastrophic structural collapse without heavy

fireproof coating.

* Concrete: Concrete behaves reasonably well under fire, but it contains free and chemically bound
moisture. When exposed to a building fire, this internal water turns to steam. If the steam cannot
escape quickly, it causes high internal pressures resulting in "spalling"—a phenomenon where

parts of the concrete crack and break away, exposing reinforcement bars.

* Bamboo: As an organic, plant-based natural material composed mainly of cellulose and lignin,

bamboo is highly flammable in its standard, untreated form and burns rapidly.

Step 2: Conclusion based on architectural standards.
Standard clay bricks exhibit low thermal conductivity and exceptional chemical stability under heat.
They can withstand building fires for hours without structural failure, making them the most fire-resistant

material among the given choices in their standard forms.

Quick Tip: To easily remember this: Bricks are literally "born in fire" within a high-temperature kiln
during manufacturing! Because they have already survived industrial temperatures above 1000°C, a

standard household or building fire cannot easily break down their chemical or structural matrix.

84. Which of the following would be most effective in buildings to withstand seismic loads?

(A) A framed building structure, with plan having interlocking octagons
(B) A rectangular framed structure, with shear walls
(C) Heavyweight construction with higher mass

(D) Avoiding base isolation of the building from foundation

Correct Answer: (B) A rectangular framed structure, with shear walls
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Quick Tip: Solution:

Concept: Seismic engineering relies on three core principles to ensure a building survives earthquake
lateral forces: simple structural symmetry, adequate structural stiffness to limit lateral drift, and energy
dissipation capacity (ductility). Earthquake shaking induces inertial lateral shear forces inside a building.

According to Newton’s second law of motion:

F=m-a

Where F represents the induced seismic inertial force, m is the mass of the building, and a is the ground
acceleration.

Step 1: Evaluating the structural performance of option (B).

A rectangular framed structure provides a highly regular, predictable load path. When combined with
shear walls (stiff vertical reinforced concrete walls designed to handle lateral forces), the building’s
lateral stiffness increases drastically. These shear walls act as sturdy vertical cantilevers that absorb
the massive ground-shaking horizontal shears, keeping lateral displacements minimal and preventing
structural collapse.

Step 2: Disproving the alternative configurations.

* Interlocking Octagons: Complex, irregular geometries with sharp re-entrant corners create
massive structural stress concentrations and torsional forces during an earthquake, making them

unfavorable.

* Heavyweight Construction: Increasing the mass (m) directly increases the seismic inertial
forces (F) acting on the building, making it more vulnerable to heavy damage during ground

acceleration.

* Avoiding Base Isolation: Base isolation is one of the most effective modern structural techniques
available to protect a building. It detaches the superstructure from the ground movements via

flexible bearings. Avoiding it removes an excellent layer of seismic defense.

Therefore, a symmetrical rectangular framed structure incorporating structural shear walls is the most

effective approach to withstand seismic loads safely.

Quick Tip: Seismic safety prefers structural simplicity and stiffness: - Keep the building layout simple
and symmetric (like a clean rectangle). - Use structural shear walls to act as an unyielding backbone
against horizontal shaking. - Keep the structure light, because more weight means a larger destructive

force is generated during shaking!
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85. Which of the following does not influence the valuation of a building?

(A) Interest rates
(B) Rental incomes in the area
(C) Current occupants

(D) Age and condition of structure

Correct Answer: (C) Current occupants

Quick Tip: Solution:

Concept: Property valuation is the art and science of estimating the fair market value of a real estate
asset based on macroeconomic indicators, physical features, location metrics, and income-generating
potential. The core value of an asset depends on its enduring physical and financial attributes, rather
than the transient identities of the individual persons occupying it at a specific moment.

Step 1: Analyzing the factors that explicitly influence valuation.

Let us break down why the other three choices play a critical role in valuation:

* Interest Rates: A major macroeconomic driver. High interest rates raise home loan borrowing
costs, which dampens property demand and lowers asset valuations. Conversely, lower interest

rates make capital cheap, driving property values up.

* Rental Incomes: The foundation of the income capitalization approach to valuation. The fair

market value is calculated directly from the net operating income a property can yield:

Net Operating Income

Value = —
Capitalization Rate

Higher regional rental potential directly corresponds to higher structural asset values.

* Age and Condition: Represents physical depreciation. As a building ages, its structural systems
decay, requiring maintenance capitalization. A well-maintained building retains value, whereas

an older, dilapidated structure suffers deep physical depreciation, heavily reducing its valuation.

Step 2: Identifying the non-influencing factor.

The specific names or identities of the current occupants do not change the fundamental intrinsic
market value of the physical real estate asset. Whether Tenant X or Tenant Y lives inside, the property
valuation remains pinned to market rates, square footage, structural health, and location dynamics.

Thus, current occupants do not influence structural valuation.

TG PGECET 2026 Page 101 of © Collegedunia.com



Quick Tip: To remember valuation drivers: Ask yourself, "If a tenant moves out tomorrow, does the
building value drastically change?" No. But if the structure decays with age, or regional rental yields
collapse, or interest rates spike—the value definitely drops. Transient occupants do not dictate intrinsic

asset values.

86. Gantt charts

(A) Are vertical bar-based charts used for scheduling and tracking projects
(B) Are horizontal bar-based charts used for scheduling and tracking projects
(C) Focus on workflow logic and complex tasks

(D) Provide overviews on goals and outcomes
Correct Answer: (B) Are horizontal bar-based charts used for scheduling and tracking projects

Quick Tip: Solution:

Concept: Developed by Henry Gantt in the early 20th century, a Gantt Chart is an essential graphical
project management tool. It provides a visual timeline for planning, scheduling, coordinating, and
tracking specific operations throughout a project’s lifecycle.

Step 1: Understanding the geometric layout of a Gantt Chart.

The standard coordinate matrix of a Gantt chart is structured with specific axes:

* Y-axis (Vertical axis): Lists all the project activities, sub-tasks, and work breakdown structures

(WBS) sequentially from top to bottom.

» X-axis (Horizontal axis): Represents the linear progression of time (days, weeks, months, or

years).

Because tasks are mapped across a timeline from their start date to their end date, each activity is
represented as a distinct horizontal bar. The left edge of the bar shows the scheduled start, and the
length of the bar represents the task duration.

Step 2: Evaluating why options (C) and (D) are not the primary definitions.

* While Gantt charts help manage schedules, they do not inherently focus on complex inter-
dependency workflow logic. Advanced structural networks like CPM (Critical Path Method) or
PERT (Program Evaluation and Review Technique) charts are better suited for mapping intricate

logical links.

* High-level goals and ultimate outcomes are typically tracked via milestone registers or executive

project briefs, rather than the detailed tracking bars of a Gantt chart.
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Therefore, Gantt charts are correctly and fundamentally defined as horizontal bar-based charts used for

scheduling and tracking projects.

Quick Tip: Gantt Chart Layout: - Tasks are listed down vertically. - Time flows across horizontally. -
Therefore, progress bars run horizontally! It is a quick visual tool to see exactly "what" needs to happen

and "when" across a project timeline.

87. The material popularly used for lighting fixtures and glazing is

(A) Polycarbonate
(B) Polyethylene
(C) Polystyrene
(D) Polyurethane

Correct Answer: (A) Polycarbonate

Quick Tip: Solution:

Concept: Glazing and lighting fixtures demand specialized engineering polymers that combine high
optical clarity (light transmission), robust thermal stability under bulb heat, and exceptional mechanical
impact resistance to prevent shattering.

Step 1: Examining the unique properties of Polycarbonate.

Polycarbonate is a high-performance thermoplastic polymer featuring organic functional groups linked

together by carbonate bonds. It stands out due to several key mechanical properties:
* It offers exceptional light transmission properties, matching or rivaling standard glass.

* It possesses an impact strength up to 250 times greater than standard silica glass, making it

virtually unbreakable under accidental impacts or vandalism.

* It is lightweight and can be easily thermoformed into complex curved profiles for modern light

diffusers, structural skylights, bulletproof security glazing, and safety lenses.

Step 2: Comparing with alternative polymer profiles.

Let us review why the other options are unsuited for optical architectural glazing:

* Polyethylene: A widely used plastic, but typically translucent or opaque. It is mostly used for
flexible packagings, grocery bags, and water pipes, lacking the rigidity and optical clarity needed

for structural glazing.
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* Polystyrene: In its rigid form, it is quite brittle and degrades rapidly under outdoor UV exposure.

In its expanded form (EPS), it forms styrofoam, used strictly for thermal insulation and packaging.

* Polyurethane: Primarily formulated as high-density insulating foams, elastic sealants, flexible

coatings, or structural gaskets, rather than transparent, hard optical glazing panels.

Consequently, Polycarbonate is the clear material of choice for high-durability lighting fixtures and

architectural glazing.

Quick Tip: Think of Polycarbonate as "transparent steel plastic." Whenever you need a material that
lets light through perfectly like glass, but must survive heavy impacts without shattering—such as in

security windows, skylights, or light covers—Polycarbonate is your go-to material.

88. Which of the following building materials is characterized by brittleness, good compressive

strength and low tensile strength?

(A) Steel
(B) Bamboo
(C) Wood
(D) Brick

Correct Answer: (D) Brick

Quick Tip: Solution:
Concept: Materials engineering classifies materials based on their stress-strain behavior when subjected

to mechanical forces:
* Ductile materials (like steel) undergo significant plastic deformation before fracturing.

* Brittle materials display negligible elastic yielding and fracture abruptly without warning when

their structural capacity is exceeded.

* Ceramic and masonry products are classic examples of brittle materials that handle high com-

pressive loads well, but fail quickly under tension.

Step 1: Analyzing the structural nature of Brick.
A structural clay brick is a hardened, unreinforced ceramic block. On a microscopic scale, its atomic
structures are held together by tight ionic and covalent bonds. These rigid bonds prevent atomic planes

from sliding past one another under load.
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* When a brick is compressed, its internal matrix compacts efficiently, allowing it to withstand high

compressive loads (often exceeding 10 to 35 MPa).

* However, under tensile loading, any minor micro-crack or void inside the brick acts as a severe
stress concentrator. Because the material lacks ductility to deform and redistribute these stresses,
tensile forces pull the crack tips apart effortlessly, causing sudden brittle failure at low tensile

stresses.

Step 2: Contradicting the other material behaviors.

* Steel: Highly ductile, exhibits excellent tensile strength as well as compressive strength, and

deforms noticeably before failing.

* Bamboo and Wood: Fibrous, anisotropic natural materials. Thanks to their continuous longitu-
dinal cellulose fibers, they offer substantial tensile flexibility and strength parallel to their grain,

meaning they do not behave like purely brittle masonry materials.

Thus, brick perfectly fits the description of a material characterized by brittleness, high compressive

strength, and low tensile strength.

Quick Tip: Masonry rule of thumb: Bricks, stones, and unreinforced concrete love to be squeezed (high
compressive strength), but hate to be pulled apart (low tensile strength). Because they cannot stretch

or flex, they snap suddenly without warning (brittle failure).

89. Which of the following architect is not known mostly for designing structures in organic,

sculptural shapes?

(A) Santiago Calatrava
(B) Zaha Hadid

(C) Frank Gehry

(D) Mies van der Rohe

Correct Answer: (D) Mies van der Rohe

Quick Tip: Solution:
Concept: Architectural movements throughout the 20th and 21st centuries evolved into distinctly

contrasting design philosophies. Two major opposing design tracks include:
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* Organic/Sculptural Architecture: Prioritizes fluid, dynamic curves, biomimetic profiles, and

expressive non-Euclidean shapes that challenge traditional structural forms.

e Minimalist Modernism/Functional Structuralism: Prioritizes absolute geometric clarity, strict

rectilinear grids, structural rationality, and minimal ornamentation.

Step 1: Identifying the design philosophies of the listed architects.

Let us review the signature styles of the given architects:

* Santiago Calatrava: Famous for dynamic, organic structural engineering marvels inspired by
human skeletons, bird wings, and natural organic living forms (e.g., the Turning Torso, Milwaukee

Art Museum).

e Zaha Hadid: Known as the "Queen of the Curve," she pioneered radical deconstructivist fluid

spaces featuring sweeping, organic, continuous structural geometries (e.g., Heydar Aliyev Center).

* Frank Gehry: Renowned for deconstructivist, expressive, sculptural fluid buildings utilizing
undulating titanium and shiny metallic skins wrapped into flowing, organic silhouettes (e.g.,

Guggenheim Museum Bilbao).

Step 2: Identifying the exception.

Ludwig Mies van der Rohe was a pioneering master of the International Style and Modernism. He
popularized the famous design aphorisms "Less is more" and "God is in the details." His architectural
work is defined by strict rectilinear geometries, steel frames, flat glass facades, clear structural grids,
and absolute functional simplicity (e.g., Seagram Building, Farnsworth House). He rejected complex,
non-functional organic curves. Therefore, Mies van der Rohe is the architect who is not known for

organic, sculptural shapes.

Quick Tip: Architect architectural profiles: - Hadid, Gehry, Calatrava = Curves, fluid movement, organic
shapes, and sculptural forms. - Mies van der Rohe = "Less is more," clean straight lines, perfect boxes,

steel grids, and minimalist rectangles.

90. Arches and shells use primarily which type of strength in their design?

(A) Tensile

(B) Compressive
(C) Bending

(D) Shear
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Correct Answer: (B) Compressive

Quick Tip: Solution:

Concept: Form-active and surface-active structures utilize specific geometric shapes to convert external
gravitational loads into purely internal axial forces, avoiding inefficient structural states like bending
moments or heavy shears.

An arch is designed specifically to redirect downward vertical gravity forces into a curved path that runs
along its profile down to the ground support foundations.

Step 1: Analyzing the mechanics of an Arch.

When a gravity load is applied to the top of a correctly curved arch, the geometry forces the stones or
masonry units to press tightly against one another. This transforms the load into an unbroken internal
line of thrust characterized entirely by axial compression. Because the structure stays in compression,
ancient builders could construct massive stone bridges and cathedrals using materials like brick and
stone that have high compressive strength but almost zero tensile capacity.

Step 2: Analyzing the mechanics of thin Shell structures.

Thin shell structures are curved surface-active structures. Because their thickness is exceptionally small
compared to their overall span, they cannot resist significant internal bending or shear stresses. Instead,
their spatial curvature allows them to transfer distributed surface loads down to their supports primarily
through clean in-plane axial forces, dominated heavily by membrane compression.

Step 3: Conclusion on design behavior.

By utilizing pure compression, arches and thin shells reduce material requirements while maximizing
structural efficiency, allowing them to span vast distances without sagging. Therefore, they rely primarily

on compressive strength.

Quick Tip: Structural Geometry Advantage: - Beams span spaces by bending (creating heavy internal
tension and compression). - Arches and Shells span spaces by squeezing together (pure axial compres-
sion). This structural squeezing action allows weak materials like masonry or unreinforced concrete to

span massive gaps safely.

91. Which of these is not usually an outcome of poor regional planning?

(A) Urban sprawl
(B) Economic backwardness in some areas
(C) Insufficiencies in basic infrastructure in urban centres

(D) Lack of proper use of human and natural resources
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Correct Answer: (C) Insufficiencies in basic infrastructure in urban centres

Quick Tip: Solution:
Concept: To solve this urban planning question correctly, we must carefully analyze the scale of planning

interventions and separate macro-level structural issues from localized micro-level outcomes:

* Regional Planning: Focuses on wide geographic territories encompassing multiple cities, rural
zones, and broad economic networks. It handles resource allocations across regions, macro-

demographics, and balancing development across states or provinces.

e Urban Planning / Local Planning: Focuses on localized, high-density city cores, town mu-
nicipalities, inner-city zoning, utilities, and civic infrastructure delivery inside a specific urban

area.

Step 1: Assessing the outcomes of poor regional planning.

If regional planning is flawed, the macro-scale growth balance breaks down:

e Urban Sprawl: Occurs when a lack of regional growth limits or boundary control allows cities to

bleed unregulated across rural peripheries, consuming massive tracts of countryside.

* Regional Economic Backwardness: When regional planners fail to distribute economic corri-
dors or industries evenly across a territory, capital clusters in one favored zone while leaving

surrounding provinces economically stagnant and backward.

* Improper Resource Management: A direct failure to plan across regions leads to the underuti-

lization or degradation of human labor markets and natural ecosystems spanning that territory.

Step 2: Identifying the exception context.

Insufficiencies in basic infrastructure inside localized urban centers (such as burst inner-city water mains,
localized traffic intersections, or municipal localized sewage bottlenecks) are generally the immediate
consequence of deficient local urban planning, city management, and municipal funding execution,
rather than a direct failure of macro-scale regional territorial frameworks. Therefore, option (C) is the

correct exception.

Quick Tip: Scale Check Rule: - Sprawl, territorial economic divides, and resource misallocation are
large, macro-scale problems caused by poor macro regional planning. - Intramural civic infrastructure
failures inside a specific city center are micro-scale problems directly managed by local town urban

municipalities.
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92. The correct nomenclature of elements of natural and man-made systems as per Doxiadis is

(A) Man, Buildings, Transportation, Community, Waterways
(B) Water, Sanitation, Roads, Electricity, Geo-spatial Systems
(C) Nature, Shells, Anthropos, Society, Networks

(D) Topography, Cities, Region, Society, Networks

Correct Answer: (C) Nature, Shells, Anthropos, Society, Networks

Quick Tip: Solution:

Concept: Constantinos Apostolos Doxiadis, a renowned Greek architect and town planner, founded the
science of Ekistics—the comprehensive study of human settlements. Doxiadis established that every
human settlement is composed of five interconnected, fundamental elements that form a complete
socio-spatial ecosystem.

Step 1: Outlining the 5 Ekistic Elements established by Doxiadis.

Doxiadis defined the structural anatomy of human settlements using five precise terms:

1. Nature: The natural geographic environment, acting as the foundational ecosystem framework

(topography;, soil, climate, water, flora, and fauna).

2. Anthropos (Man): The individual human being with all their biological, psychological, social,

and spiritual needs.

3. Society: The collective human group, encompassing population demographics, social interactions,

cultural traditions, laws, and economic activities.

4. Shells: The built physical structures and enclosures erected by humans to live, work, and recreate

(houses, schools, factories, offices, shops).

5. Networks: The circulatory systems that connect human settlements and enable movement

(transportation roads, rail systems, water supply pipes, power lines, and communication grids).

Step 2: Matching with the options.
Reviewing option (C), it explicitly states: Nature, Shells, Anthropos, Society, Networks. This aligns
exactly with the classical academic terminology of Ekistics formulated by Doxiadis. The other choices

use modernized, informal, or incomplete terms that do not reflect his specific historical framework.

Quick Tip: Ekistics Memory Tool: Remember the acronym N-A-S-S-N (or think of the 5 pillars of human
habitat): 1. Nature (The baseline earth) 2. Anthropos (The individual human) 3. Society (The group)

4. Shells (The buildings we live in) 5. Networks (The roads and pipes connecting us)
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93. Which of the following is the correct statement about cities and their growth rates?

(A) New York and London are the world’s fastest growing cities of this decade

(B) By the end of this decade most of the fastest growing cities will be in the East

(C) Currently all the fast-growing cities are in the developed countries

(D) The Middle East region is experiencing fastest growth rate in the urban centres compared to all

other regions

Correct Answer: (B) By the end of this decade most of the fastest growing cities will be in the East

Quick Tip: Solution:

Concept: Global demographic patterns demonstrate a dramatic geographic transition in urbanization.
While urban development in the 19th and 20th centuries was concentrated in Western nations (the
Global North), modern demographic trends show that mega-cities and hyper-growth urban areas
are heavily shifting toward developing economies, particularly in Asia and Africa (often referred to
collectively as the East and Global South).

Step 1: Evaluating the global urban transition trend.

Demographic projections indicate that Eastern regions—specifically South Asia, East Asia, and Southeast
Asia—contain the vast majority of the world’s fastest-growing urban areas. Driven by intense rural-to-
urban migrations, structural economic shifts from agriculture to industrial/service sectors, and natural
population updates, cities across India, China, Bangladesh, and Indonesia are growing exponentially.
Hence, by the close of the current decade, the global concentration of high-velocity urban centers will
be decisively located in the East.

Step 2: Disproving alternative option premises.

Let us break down why the remaining statements are factually incorrect:

* Option (A): New York and London are mature, consolidated alpha global cities located in
developed nations. Their population growths have largely plateaued into stable, low-percentage

annual adjustments, making them far from the fastest-growing cities.

* Option (C): This directly contradicts real-world scenarios. Fast-growing cities are almost ex-
clusively found in developing or emerging market countries rather than mature, post-industrial

developed nations.

e Option (D): While certain individual metropolitan pockets in the Middle East (such as Dubai
or Doha) show high infrastructure expansions, as an entire geographic continent-wide region,
Sub-Saharan Africa and South/East Asia far outpace the Middle East in cumulative urban growth

percentage rates.
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Therefore, statement (B) accurately synthesizes the modern global structural urbanization trajectory.

Quick Tip: To remember global development vectors: Urbanization growth rate is inversely proportional
to a nation’s current maturity. Developed Western cities are already saturated and stable. Developing
Eastern and Asian cities are in their peak demographic transitions, making the East the primary global

epicenter of rapid urban expansion.

94. Considering the population dynamics in India and its internal migration pattern, which of

the following streams is currently most dominant?

(A) Urban-Rural migration
(B) Rural-Urban migration
(C) Urban-Urban migration

(D) Rural-Rural migration

Correct Answer: (D) Rural-Rural migration

Quick Tip: Solution:
Concept: Internal human migration inside a developing country is formally categorized into four specific

dimensional channels based on origin and destination matrices:

1. Rural to Rural (R-R)
2. Rural to Urban (R-U) 3. Urban to Urban (U-U) 4. Urban to Rural (U-R)

While public attention is frequently captured by highly visible economic migrations into mega-cities
(Rural-to-Urban), comprehensive national census records reveal a different picture regarding sheer
volumes.

Step 1: Statistical decomposition of migration streams in India.

When evaluating total cumulative volumetric data from the Census of India, Rural-to-Rural migration
consistently emerges as the single largest stream. This dominance is primarily driven by socio-cultural

factors:

* Female Marriage Migration: In accordance with traditional matrimonial customs across vast
rural landscapes in India, women almost universally relocate from their natal village to their

spouse’s village upon marriage.

* Because the rural population constitutes a major percentage of the total national demographic

base, this structural marriage-induced movement generates millions of migrant entries annually,
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far outnumbering economic job-seeking streams.

Step 2: Evaluating the comparative volumes of alternative streams.

* Rural-to-Urban: This stream is highly critical for economic development and urban expansion,
drawing workers to industrial hubs, yet it ranks second in total numeric volume compared to

marriage-led rural movements.

* Urban-to-Urban: Primarily consists of technical professionals or laborers shifting between

established cities for career advancement, representing a smaller baseline population.

* Urban-to-Rural: The smallest stream, occurring primarily as retirement relocations or reverse

movements during economic downturns.

Thus, structurally, Rural-to-Rural migration remains the numerically dominant stream in India’s total

population dynamics.

Quick Tip: Do not conflate economic impact with numeric volume! While Rural-to-Urban migration
dominates economic news and urban city planning debates, the massive volume of female marriage-
related relocations between villages makes Rural-to-Rural the largest stream by total headcount in the

Indian census.

95. Which of the following is not a conservation project in Hyderabad?

(A) Gohar Mahal

(B) British Residency
(C) Saidani Ma Tomb
(D) Qutub Shahi Tombs

Correct Answer: (A) Gohar Mahal

Quick Tip: Solution:

Concept: Heritage conservation involves protecting historic architectural assets within their true local,
cultural, and geographical contexts. Evaluating conservation portfolios requires cross-referencing
specific structures with their correct urban jurisdictions.

Step 1: Verifying the heritage landmarks located within Hyderabad.

Let us review the historical assets that are located in Hyderabad and have undergone major conservation
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programs:

* The British Residency (Hyderabad): A majestic palatial mansion built in the early 19th century
in Koti, Hyderabad. It served as the embassy for East India Company representatives and has
recently undergone extensive structural restoration managed by the World Monuments Fund and

local authorities.

* Saidani Ma Tomb: An architectural monument located near the Hussain Sagar thermal area
in Hyderabad, showcasing intricate Islamic and European design synthesis, which has been an

active focus of heritage preservation groups.

* Qutub Shahi Tombs: Located close to the Golconda Fort in Hyderabad, these grand monuments
constitute an expansive architectural necropolis. They are currently the site of one of India’s
largest continuous heritage conservation campaigns, executed by the Aga Khan Trust for Culture

(AKTC) in partnership with the state government.

Step 2: Identifying the geographical outlier.

Gohar Mahal is a famous 19th-century palace built by Kudsiya Begum. It exhibits a beautiful blend
of Hindu and Mughal architecture, but it is located along the upper lake banks in Bhopal, Madhya
Pradesh, not in Hyderabad. Since it belongs to an entirely different regional heritage ecosystem, it

cannot be a conservation project located within Hyderabad.

Quick Tip: To easily isolate architectural outliers, tie them directly to their founding dynasties: The
Qutub Shahi Tombs, Saidani Ma structures, and British Residency buildings are deeply tied to the history

of the Deccan region (Hyderabad), whereas Gohar Mahal is a landmark of the Nawabs of Bhopal.

96. Which of the following falls under the scope of the structural city plan?

(A) Upgrading of Basic Infrastructure
(B) Setting density, FAR and building heights
(C) Enhancing public spaces and streetscapes

(D) Identifying and protecting heritage buildings
Correct Answer: (B) Setting density, FAR and building heights

Quick Tip: Solution:
Concept: Urban planning uses a hierarchy of spatial regulatory mechanisms. A Structural City Plan

(or master framework directive) acts as the primary instrument governing macro-level configurations,
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development limits, spatial growth envelopes, and land capacities across a city. It focuses on the
fundamental spatial rules that dictate structural growth bounds, rather than localized aesthetic upgrades
or operational asset updates.

Step 1: Understanding the primary parameters of a structural plan.

The core mission of a structural plan is to establish regional land management rules that maintain a
balance between built spaces and civic load capacities. This is achieved by implementing specific zoning

parameters:

* FAR (Floor Area Ratio): Dictates the total allowable built-up area relative to the plot size,

mathematically defined as:

P Total Gross Floor Area of All Buildings
B Total Area of the Plot

* Density Controls: Regulates population distribution per hectare to prevent overloading civic

amenities.
* Building Height Restrictions: Controls urban skylines, micro-climates, and air-funnel clearances.

These elements establish the physical, structural skeleton of the city.
Step 2: Differentiating from localized urban interventions.

Let’s analyze why options (A), (C), and (D) fall under different planning frameworks:

* Upgrading Infrastructure: Falls under municipal capital improvement budgets and engineering
master plans. 3. Enhancing Streetscapes: Belongs to the domain of localized public space
design and landscape architecture. 4. Heritage Protection: Managed via specialized historic

preservation acts and distinct archaeological zoning guidelines.

Hence, setting density boundaries, building heights, and FAR parameters serves as the foundational

core of a structural city plan.

Quick Tip: Think of a structural city plan as the architectural skeleton of the city. It defines the physical
boundaries and capacities—how dense, how tall, and how much total area can be built (FAR). Local
landscaping, utility pipe upgrades, and heritage listing are the detailed features added to this core

skeleton later.

97. Which of the following is a correct statement regarding MNREGA and VB-G RAM G?

(A) The VB-G RAM G has increased the guaranteed employment from 100 to 125 days per person,
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annually, living in rural areas

(B) MNREGA was linked to national systems, focusing on asset creation apart from utilizing demand-
driven, unskilled labour

(C) One of the core focus areas of MNREGA was climate adaptation

(D) The VB-G RAM G has increased the guaranteed employment from 100 to 125 days per rural

household, annually

Correct Answer: (D) The VB-G RAM G has increased the guaranteed employment from 100 to 125

days per rural household, annually

Quick Tip: Solution:
Concept: Socio-economic regional development policies rely on precise legislative mandates regarding

eligibility units and resource allocations.

* MNREGA: The Mahatma Gandhi National Rural Employment Guarantee Act guarantees a baseline
of 100 days of wage employment in a financial year to a rural household whose adult members

volunteer to do unskilled manual work.

* VB-G RAM G: State-specific enhancement schemes (such as the Vir Babu-Gaiety Rural Asset
Management / Village Growth Initiatives or regional modifications like the Mahatma Gandhi
Minimum Guaranteed Income Yojana introduced in specific state boundaries) expand upon this

baseline to provide enhanced safety nets.

Step 1: Identifying the legal definition of the beneficiary unit.

The structural mechanism of these rural employment guarantee schemes uses the household as the
foundational unit of measurement, rather than individual persons independently. This prevents internal
budget allocations from breaking down and ensures a distributed minimum safety net per domestic
family unit. Under the expanded criteria of the updated state scheme (VB-G RAM G framework), the
minimum guaranteed threshold is raised from the standard 100 days to 125 days per rural household,
annually.

Step 2: Analyzing the errors in the alternate choices.

* Option (A): Incorrect because it shifts the allocation unit to a "per person" metric, which changes

the scale of the legislative funding framework.

* Options (B) and (C): While MNREGA naturally creates physical assets like village ponds and
supports local work, its structural identity is defined as a rights-based, demand-driven social
security safety net, rather than an ecosystem primarily designed for industrial national systems

linkage or dedicated climate adaptation.
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Therefore, statement (D) provides the legally precise and structurally accurate description of the scheme’s

expanded mandate.

Quick Tip: Policy Unit Trap: Always verify the beneficiary baseline! Social safety employment programs
like MNREGA and its regional extensions calculate day allocations (e.g., 100 or 125 days) on a **per

household** basis, not per individual family member.

98. Shallow and broad sloping channels, with vegetation to channelize water flow and allow

ground water recharge are called

(A) Gutters

(B) Ha-ha

(C) Swales

(D) Catch basins

Correct Answer: (C) Swales

Quick Tip: Solution:

Concept: Sustainable Urban Drainage Systems (SuDS) and ecological landscape design use natural,
vegetative features to manage rainwater runoff. Instead of routing stormwater through concrete pipes,
eco-friendly infrastructure seeks to slow down, spread out, and filter rainwater naturally to promote
groundwater infiltration.

Step 1: Defining the technical attributes of a Swale.

A swale (or bioswale) is a shallow, wide landscape depression with gently sloping sides that is planted

with dense, water-tolerant vegetation. It performs three vital hydrological functions:
* Conveyance: It guides surface runoff away from critical infrastructure along a gentle slope.

* Infiltration: The broad, unlined dirt base slows water flow, allowing it to percolate downward

and recharge underlying aquifers.

* Water Treatment: As water moves through the vegetation and root networks, suspended solids,

heavy metals, and urban pollutants are naturally filtered out.

Step 2: Evaluating the alternate drainage and landscape elements.

Let us review why the other choices are unsuited:

* Gutters: Narrow, hard-surfaced (often metal, plastic, or concrete) channels attached to roof

edges or road curbs designed to rapidly remove water. They do not allow groundwater recharge
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or incorporate vegetation.

* Ha-ha: A traditional landscape design element consisting of a recessed landscape wall or hidden
ditch. Its purpose is to create an invisible vertical barrier for livestock without interrupting
panoramic views, serving an aesthetic and containment function rather than stormwater manage-

ment.

* Catch Basins: Vertical masonry or concrete underground structures fitted with a grate, acting as

a sediment trap before water enters a closed subterranean storm sewer pipe network.

Thus, swales accurately fit the definition of vegetated, broad sloping channels used for sustainable

groundwater recharge.

Quick Tip: Landscape Engineering Guideline: Whenever you see a question about "shallow, broad,
vegetated landscape depressions designed to slow down rainwater and filter it back into the earth,"

think of **Swales**. They serve as nature’s green drainage channels.

99. Which of the following spatial data structures is best for analysing complex networks
analysis, such as finding the shortest path between two points in a city’s road network?

(A) Raster data model

(B) Vector data topological model

(C) Grid-based model

(D) Triangulated Irregular Network (TIN)

Correct Answer: (B) Vector data topological model

Quick Tip: Solution:

Concept: Geographic Information Systems (GIS) rely on specialized spatial data structures to model
real-world systems. Network analysis (such as calculating shortest paths using Dijkstra’s algorithm)
requires explicit information about how lines connect, cross, and intersect. This structural property of
spatial data is known as topology.

Step 1: Analyzing the mechanics of the Vector Data Topological Model.

The vector topological model represents geographic features using discrete coordinates:
* Road intersections are stored as discrete points (Nodes).

* The road segments connecting intersections are stored as lines (Arcs).
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Crucially, topology maintains a mathematical record of connectivity (which arcs meet at which nodes),
directionality (one-way or two-way parameters), and adjacency. When a network solver pathfinding
algorithm runs, it traverses this explicit node-arc topology matrix to instantly compute optimal routes
without having to inspect unrelated pixels.

Step 2: Assessing why alternative models are unsuited for network calculations.

* Raster Data Model / Grid-based Model: Discretizes space into a continuous matrix of uniform
square cells (pixels). While excellent for modeling continuous variables like elevation or heat
maps, it lacks structural connectivity logic, making it highly inefficient for tracking intricate,

interlaced linear road paths.

* Triangulated Irregular Network (TIN): An interconnected arrangement of non-overlapping
triangles formed by irregular elevation coordinates. It is used almost exclusively for three-
dimensional digital terrain modeling (DTM) and terrain slope analysis, rather than routing along

transport networks.

Therefore, the vector data topological model is the standard choice for network analysis.

Quick Tip: GIS Architecture Rule: - Continuous surfaces (weather, elevation, satellite images) = Raster
/ Grid. - Discrete, interconnected pathways (roads, pipelines, utility networks) = Vector Topology.

Topology provides the mathematical connectivity logic that allows routing algorithms to work.

100. The examination scores for 5 students are 43, 76, 64, 49, and 58. The mean, median and

range for this set of data are respectively

(A) 58, 58 and 33
(B) 60, 58 and 32
(C) 64, 49 and 32
(D) 58, 49 and 33

Correct Answer: (A) 58, 58 and 33

Quick Tip: Solution:
Concept: Evaluating a finite numerical dataset requires calculating standard descriptive statistical

measures:

* Mean (u): The numerical average, found by dividing the sum of all observations by the number
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of observations.

* Median: The middle value of the dataset after arranging the numbers in ascending or descending

order.
* Range: The absolute difference between the maximum and minimum values in the dataset.

Step 1: Calculating the Mean (u).

The dataset consists of n = 5 observations: {43, 76,64,49,58}. Summing these numbers step-by-step:

ZX:43+76+64+49+58

43+76=119
119+ 64 =183
183 +49 =232
232+ 58 =290

Now, divide the total sum by the number of students (n = 5):

290
=% _5g
H="3

Step 2: Calculating the Median.

To find the median, the raw data must first be arranged in ascending order:
43, 49, 58, 64, 76

Since the number of observations is odd (n = 5), the median corresponds to the exact middle position,

given by the formula:

+1 5+1 .
Median position = HT = = 3 observation

Looking at our ordered array, the 3" value is 58.
Step 3: Calculating the Range.

Identify the maximum and minimum values from the ordered dataset:
Xax =76

Xmin = 43
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The mathematical formula for the range is:

Range = X, .y — Xinin =76 —43 =33

Step 4: Compiling the results.
Combining our calculations: Mean = 58, Median = 58, Range = 33. This sequence corresponds exactly

to Option (A).

Quick Tip: Statistical Calculation Sequence: 1. Always arrange the dataset in ascending order first.
This gives you the minimum and maximum values for the range and reveals the median immediately. 2.
Sum the values carefully to find the mean. - Arranged array: 43, 49, **58**, 64, 76. (Middle value is
58; Range = 76 - 43 = 33).

101. The correct statement regarding the Planning Commission and Niti Aayog is

(A) The State Governments prepare draft policies and plans and submit to the Niti Aayog, where the
final plan is approved by the Governing Council

(B) The Niti Aayog plan formulation process is a consultative one, taking into consideration inputs
from the State Governments

(C) The Planning Commission had Chief Ministers of States and Lieutenant Governors of Union
Territories as members

(D) The Planning Commission consisted of ex-officio members working on a part-time basis

Correct Answer: (B) The Niti Aayog plan formulation process is a consultative one, taking into

consideration inputs from the State Governments

Quick Tip: Solution:

Concept: National development planning frameworks in India experienced a major paradigm shift
when the traditional Planning Commission was replaced by the NITI Aayog (National Institution for
Transforming India). The fundamental difference between these two organizational structures lies in

their core operational philosophy:

* Planning Commission: Operated on a rigid, top-down bureaucratic design where central man-

dates were imposed onto states with uniform, non-negotiable financial allocations.

* NITI Aayog: Formulated as a policy think-tank operating on the principle of Cooperative

Federalism, encouraging a bottom-up flow of strategic policy suggestions.
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Step 1: Evaluating the consultative design of NITI Aayog.

NITI Aayog acts as an advisory policy hub rather than a financial distributor. Its plan formulation
process is fundamentally built around deep consultation, actively bringing inputs, regional constraints,
and strategic recommendations from individual State Governments directly into national development
policies. This ensures that policies are tailored to diverse regional realities.

Step 2: Deconstructing the errors in the alternate statements.

* Option (A): Incorrect because state governments do not independently draft isolated macro-
policies for formal approval at the center; rather, policy frameworks are co-created through

interactive discussions.

* Option (C): The old Planning Commission was criticized precisely because it lacked direct
structural representation from state leaders within its core active committee, treating states as

recipients rather than active members.

* Option (D): The Planning Commission was a large, full-time bureaucratic apparatus led by a

dedicated Deputy Chairman and full-time functional members, not a casual part-time framework.

Therefore, statement (B) accurately describes NITI Aayog’s cooperative, consultative approach.

Quick Tip: To easily contrast these institutions: - Planning Commission = Top-down command center
(commanded state allocations directly). - NITI Aayog = Bottom-up collaborative think-tank (pioneering

cooperative federalism via systematic consultation with State Governments).

102. Which of the following survey techniques is the one most suitable, for gathering informa-

tion on garbage collection method from households in a slum area?

(A) Sample household survey
(B) Key informant interviews
(C) Focus Group Discussions

(D) Observation
Correct Answer: (A) Sample household survey

Quick Tip: Solution:
Concept: Socio-economic research and urban municipal management require selecting the correct

social data collection method based on the target population and data requirements:
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* Quantitative/Granular data (such as finding the exact percentage of families utilizing municipal
trucks, dumping waste in open drains, or practicing composting) requires collecting data directly

from the primary units of consumption: individual households.

Step 1: Assessing the value of a Sample Household Survey.
A municipal solid waste management plan needs accurate, localized data on household behavior. By
employing a Sample Household Survey, researchers visit randomly selected domestic dwellings across

a slum area to complete structured questionnaires. This provides granular data on:
* Real-world frequencies of garbage disposal per home.
* The percentage of households paying informal waste pickers.
* Real-world storage practices within cramped informal layouts.

This granular information can then be statistically scaled up to accurately represent the entire neighbor-
hood.

Step 2: Evaluating the limitations of the other methods.

* Key Informant Interviews: Involves speaking to a few community figures (like local leaders or
NGO workers). While excellent for gaining high-level historical overviews, it cannot capture the

diverse day-to-day garbage habits of thousands of individual families.

* Focus Group Discussions (FGD): Group debates that clarify community opinions and cultural
attitudes. However, they do not provide the precise, quantitative household metrics needed to

dimension a municipal truck fleet or container placement.

* Observation: Useful for verifying visible illegal open dumping sites, but it cannot tell researchers
where individual households dispose of their waste throughout the day or confirm participation

in collection services.

Hence, the sample household survey remains the most suitable method to collect household-level waste

management data.

Quick Tip: Data Scale Rule: When a planning objective requires clear data about domestic household
logistics (like water use, sanitation habits, or garbage collection methods), choose **Sample Household

Surveys**. It is the only approach that delivers verifiable quantitative data from the primary family unit.

103. Which of the following is the best technique for monitoring urban sprawl?
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(A) Theodolite surveys

(B) Multi-temporal image analysis
(C) Hyperspectral imaging

(D) Topographic surveys

Correct Answer: (B) Multi-temporal image analysis

Quick Tip: Solution:

Concept: Urban sprawl is the uncoordinated, outward expansion of a city across rural land peripheries
over time. Monitoring sprawl requires analyzing macro-scale land changes across vast geographic
expanses over specific historical timelines.

Step 1: Understanding Multi-temporal Image Analysis.

Multi-temporal image analysis involves gathering satellite or aerial remote sensing imagery of the
exact same geographic region captured at different points in time (e.g., comparing spatial data from
2000, 2010, and 2020).

ABuilt-up Area = Image, —Image,

By applying automated pixel classification algorithms (such as NDVI or built-up index mappings), urban
geographers can isolate where green fields converted into built asphalt or concrete structures. This
allows planners to measure the velocity, direction, and structural shape of outward urban expansion.
Step 2: Evaluating the alternative options.

Let us review why the alternative choices are inefficient for monitoring regional sprawl:

* Theodolite Surveys / Topographic Surveys: Traditional ground-based land surveying techniques.
While highly accurate for mapping specific boundary layout lines or elevations for a single
construction project, their high cost and slow progress make them impractical for tracking

macro-scale growth across hundreds of square kilometers.

* Hyperspectral Imaging: Records hundreds of narrow, contiguous spectral bands to identify
specific chemical compositions, plant diseases, or mineral types. While technologically advanced,
it provides unnecessary spectral detail for tracking standard built-up land changes, which are

easily monitored using more common, accessible multi-spectral imagery.

Consequently, multi-temporal image analysis serves as the most effective method for tracking regional

urban sprawl over time.
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Quick Tip: Sprawl Monitoring Principle: Sprawl is a dynamic process defined by two factors—Ilarge
geographic spaces and time transitions. To measure it effectively, you need **Multi-temporal** (cross-

time) satellite **Images** to visualize changes across vast regional landscapes instantly.

104. Land Information System

(A) Is a cadastral map used to identify ownership of land parcels and for land transactions
(B) Is mostly used for management of public land banks
(C) A database of land records with systems for acquiring and managing them

(D) Use maps typically at a small scale of 1:50,000
Correct Answer: (C) A database of land records with systems for acquiring and managing them

Quick Tip: Solution:

Concept: A Land Information System (LIS) is an institutional, GIS-powered framework designed to
collect, store, manage, analyze, and distribute detailed real estate data. It is a comprehensive spatial
management system that integrates administrative legal records, tax profiles, land-use classifications,
and geometric parcel data into a single platform.

Step 1: Defining the comprehensive systemic nature of an LIS.

An LIS is more than a static map; it is a dynamic, integrated information ecosystem. Its primary function
is to serve as a centralized database of comprehensive land records combined with systematic

procedural tools designed for:
* Updating property deeds, registrations, and titles securely.
* Managing complex land acquisition pipelines for regional infrastructure projects.
* Tracking land conversions, spatial development permits, and property tax assessments.

Step 2: Analyzing the limitations of the narrower choices.

Let us break down why the other choices represent single components rather than the complete system:

* Option (A): A *cadastral map* is a specific graphical component used to show boundary lines. An
LIS incorporates cadastral data, but goes beyond maps by linking them with financial databases,

legal records, and administrative workflows.

* Option (B): Public land bank management represents just one small corporate application of an
LIS, rather than its complete definition. An LIS simultaneously manages private, commercial,

agricultural, and communal land parcels.
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* Option (D): Land administration demands high spatial precision. Therefore, an LIS relies on
*large-scale* geometric maps (ranging from 1:500 to 1:4,000) to clearly define property lines,

rather than generalized small-scale regional maps like 1:50,000.

Thus, an LIS is correctly and comprehensively defined as a complete database of land records with

integrated systems for acquiring and managing them.

Quick Tip: System Definition Guide: In urban information systems, an "Information System" (like LIS)
is never just a single map sheet or one narrow application. It represents a comprehensive, integrated

**database framework** that links spatial imagery, legal records, and administrative tools together.

105. The measurement of dispersion or spread of data points around their mean value is called

(A) Coefficient of determination
(B) Mode
(C) Range

(D) Standard Deviation

Correct Answer: (D) Standard Deviation

Quick Tip: Solution:

Concept: In statistics, descriptive metrics are divided into measures of central tendency (which find the
center of the data) and measures of dispersion (which describe how scattered or spread out the data
points are around that center).

Step 1: Analyzing the technical definition of Standard Deviation.

The standard deviation (o for a population, s for a sample) measures the average distance of each data
point from the statistical mean (u) of the dataset. It is mathematically formulated as the square root of

the variance:

\l Z?:l(Xi - .u)z

n
Because it squares the differences before averaging them, it accounts for how every single data point
deviates from the mean. It uses the same units as the original data, making it the most reliable tool for
evaluating data variability in engineering and planning.

Step 2: Evaluating why the other options do not fit this specific definition.
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e Coefficient of Determination (R?): A metric used in regression analysis to show the proportion
of variance in a dependent variable that is predictable from an independent variable. It is not a

direct measure of data dispersion.

* Mode: The value that appears most frequently in a dataset. This is a measure of central tendency,

not dispersion.

* Range: The difference between the highest and lowest values (X ,,x —Xmin). While it does show
dispersion, it only looks at the two extreme values and ignores how the rest of the data points

spread around the mean.

Therefore, standard deviation is the correct measurement of data spread around the mean value.

Quick Tip: To distinguish between Range and Standard Deviation: Range tells you the total distance
between the absolute outer boundaries of your data. Standard Deviation shows the average "distance

from the center" for all data points combined.

106. Which of the following is false, in comparison with roundabouts and traffic signals?

(A) The use of roundabout reduces overall travel time
(B) Traffic signals are more suited where traffic volumes are lower
(C) Traffic signals help in reducing fuel usage

(D) Roundabouts are safer for pedestrians

Correct Answer: (B) Traffic signals are more suited where traffic volumes are lower

Quick Tip: Solution:
Concept: Traffic engineering evaluates intersections based on safety, capacity, delay patterns, and

structural volumes.

* Roundabouts work best with low-to-medium balanced traffic volumes, allowing continuous flow

without forcing vehicles to stop when the intersection is empty.

* Traffic Signals are required at high-volume intersections where heavy traffic must be separated

by time intervals to prevent gridlock.

Step 1: Evaluating the accuracy of Option (B).
Option (B) states that traffic signals are more suited where traffic volumes are lower. This is **false**

because installing expensive signal infrastructure at low-volume intersections creates unnecessary delays,
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forcing drivers to wait at red lights even when there is no cross-traffic. Instead, low-to-medium traffic
junctions are better served by unsignalized stop signs or modern roundabouts.
Step 2: Reviewing the context of the other statements.

Let us look at why the other options represent valid comparisons or arguments in traffic design:

* Travel Time Fuel Usage: At matching low-to-medium volumes, roundabouts reduce structural
delays compared to signals because vehicles do not experience fixed red-light idling. This keeps
traffic moving and reduces overall fuel consumption and travel times (making statements A and

C part of ongoing engineering trade-off debates).

* Safety: Modern roundabouts eliminate dangerous left-turn T-bone crashes and high-speed
perpendicular collisions. They force drivers to slow down to around 25-30 km/hr, which simplifies

conflict points and increases safety for pedestrians crossing the entry lanes.

Consequently, statement (B) is the demonstrably false claim.

Quick Tip: Intersection Rule of Thumb: - Low to Medium Volume — Roundabouts (keeps traffic flowing
naturally without stopping). - High, Intricate Volume — Traffic Signals (explicitly assigns right-of-way

to prevent gridlock).

107. While planning for traffic arrangements for an important one-day festival in a rural area,
which of the following measures would be useful?

(A) Average Annual Daily Traffic

(B) Average Annual Weekday Traffic

(C) Average Weekday Traffic

(D) Average Daily Traffic

Correct Answer: (D) Average Daily Traffic

Quick Tip: Solution:
Concept: Traffic monitoring uses annualized or short-term averages to evaluate road usage. Planning
for short-term events requires choosing metrics that reflect localized timeframes rather than year-long

averages:

* Annualized Metrics (AADT/AAWT): Average total traffic volume over a full 365-day year divided
by 365.

e Short-Term Metrics (ADT): The total volume of traffic passing a point during a specific number
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of days (more than 1 day but less than a full year) divided by that number of days.

Step 1: Assessing planning requirements for a single-day festival.

An isolated, high-density one-day festival generates a sudden surge in traffic that differs from everyday
baseline patterns. To plan parking facilities, detour routes, and traffic control staff, engineers need a
short-term traffic count that captures seasonal or immediate weekend spikes.

Average Daily Traffic (ADT) is calculated over short periods (such as a few days or a specific festival
week). This makes it the most effective tool to reflect localized traffic conditions for short-term events.

Step 2: Disproving the usefulness of annualized metrics.

* AADT and AAWT smooth out traffic data across an entire year. Because they combine busy
festival days with hundreds of quiet, normal rural days, the massive single-day traffic surge gets

diluted in the math. This results in an underestimation of the peak capacity needed for the event.

* Average Weekday Traffic (AWT) only tracks standard Monday-through-Friday patterns, com-

pletely missing the weekend travel spikes typical of festivals and cultural events.

Therefore, Average Daily Traffic (ADT) provides the most appropriate baseline for short-term event

planning.

Quick Tip: To design a road for general long-term wear use annual metrics (**AADT**). To plan for
an isolated event, holiday, or short-term festival use short-term metrics (**ADT**) to avoid diluting the

peak traffic numbers.

108. Which of the following indicates correct Speed and Volume/Capacity Ratio respectively,

for a road with Level of Service A?

(A) 120 km/hr and 0.8
(B) 80 km/hr and 0.6

(C) 60 km/hr and 0.85
(D) 70 km/hr and 0.70

Correct Answer: (B) 80 km/hr and 0.6

Quick Tip: Solution:
Concept: The **Level of Service (LOS)** framework, defined by the Highway Capacity Manual (HCM),

is a qualitative measure used to describe operational conditions within a traffic stream. It rates driving
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conditions from **LOS A** (free-flowing traffic) to **LOS F** (forced or breakdown flow).
The Volume-to-Capacity ratio (V /C) measures road congestion by comparing current traffic volume (V)

against the maximum capacity (C) the road can handle:
. |
Ratio = —
C
Step 1: Analyzing the characteristics of Level of Service A (LOS A).
LOS A represents ideal driving conditions, characterized by:
* Complete physical freedom to maneuver within the traffic stream.
* High travel speeds close to or at the design limit of the highway.
* Very low congestion levels, which means a low V /C ratio (typically < 0.60).

Step 2: Evaluating the options based on V/C thresholds.

Let us review the options using standard traffic performance criteria:

e **Qption (A) - 120 km/hr and 0.8:** A V/C ratio of 0.8 indicates that the road is reaching 80%

of its capacity. This causes vehicles to bunch together, dropping the service level to LOS C or D.

e **Qption (B) - 80 km/hr and 0.6:** A V/C ratio of 0.6 indicates low congestion, allowing
vehicles to maintain stable speeds (like 80 km/hr) with high maneuverability. This aligns with

the requirements for **LOS A**.

» **Qptions (C) (D) - High V/C ratios (0.85 and 0.70):** These ratios represent higher traffic
volumes relative to road capacity, which restricts driver freedom and corresponds to lower service

levels (LOS B or Q).

Consequently, Option (B) provides the most accurate combination of speed and V /C ratio for LOS A.

Quick Tip: To easily remember Level of Service (LOS): - **LOS A = Free Flow.** The road is mostly
empty, so the V/C ratio is low (< 0.6) and drivers can travel at maximum safe speeds. - **LOS F =

Gridlock.** The road is oversaturated, the V/C ratio matches or exceeds 1.0, and speed drops toward

ZEero.

109. Which of the following in a Smart Transportation System is directly involved in managing

traffic congestion?

(A) Adaptive Signal Controllers
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(B) High-definition cameras and sensors
(C) Al and Machine Learning

(D) IoT connectivity

Correct Answer: (A) Adaptive Signal Controllers

Quick Tip: Solution:

Concept: Smart Intelligent Transportation Systems (ITS) combine data collection tools, communication
networks, data processing algorithms, and physical control systems to improve traffic flow. To identify
the component *directly involved in managing* congestion, we must distinguish between systems that
collect data, systems that analyze data, and systems that execute physical changes on the road.

Step 1: Evaluating the operational role of each component.

* High-definition cameras and sensors (Data Collection): These devices act as the eyes of the

network. They count vehicles and track speeds, but they cannot change traffic flow on their own.

* AI and Machine Learning (Data Analysis): Software algorithms that analyze incoming traffic
data to identify patterns and predict bottlenecks. They process information but require a physical

system to implement their solutions.

* IoT Connectivity (Communication): The network framework that transfers data between

roadside sensors and central servers.

* Adaptive Signal Controllers (Actuation/Control): These systems manage congestion directly.
They use real-time sensor data to instantly adjust green light durations across an intersection

network, responding to changing traffic volumes to prevent delays.

Step 2: Conclusion based on system hierarchy.
While cameras collect data, IoT transfers it, and Al processes it, **Adaptive Signal Controllers** act as
the physical control mechanism that changes signal timing to mitigate congestion. Therefore, they are

directly responsible for managing traffic flow.

Quick Tip: Think of smart transportation like a human body responding to traffic: - Cameras Sensors
= The Eyes (sensing the congestion). - AI Machine Learning = The Brain (processing the data). -
**Adaptive Signal Controllers** = The Hands (taking direct action by changing the lights to clear the
traffic).
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110. Which of the following is not usually a component of Transit-Oriented Development?

(A) More parking areas

(B) Mixed Land Use

(C) High Density

(D) Pedestrian-friendly design

Correct Answer: (A) More parking areas

Quick Tip: Solution:

Concept: **Transit-Oriented Development (TOD)** is an urban planning strategy designed to maximize
the amount of residential, business, and leisure space within walking distance of public transport hubs.
It aims to reduce reliance on private automobiles and encourage the use of public transit, walking, and
cycling.

Step 1: Evaluating the core pillars of Transit-Oriented Development.

Sustainable TOD design relies on specific urban forms:

* High Density: Placing high-occupancy residential towers and commercial buildings near transit

stations maximizes ridership potential.

* Mixed Land Use: Integrating housing, shops, offices, and public spaces within the same neigh-

borhood reduces the need for long-distance trips.

* Pedestrian-friendly Design: Designing wide, shaded sidewalks, dedicated bike lanes, and safe

crossings ensures comfortable access to transit stations.

Step 2: Identifying the non-compliant component.

Increasing the allocation of **parking areas** directly contradicts the core goals of TOD. Providing
abundant, cheap parking encourages automobile use, increases traffic congestion, and creates suburban
sprawl.

Instead, effective TOD policies implement maximum parking limits, reduce mandatory parking min-
imums, and convert surplus parking lots into walkable, mixed-use community spaces. Therefore,

expansive parking areas are not a component of TOD.

Quick Tip: To remember TOD goals: The focus is on moving **people**, not cars. Features like high
density, mixed-use zoning, and clear walkways support this goal. Adding large parking lots takes up

valuable land and encourages driving, which runs counter to transit-oriented principles.

111. The Land Acquisition Act, 2013
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(A) Applies only to Central and State Governments

(B) Applies to various Governments and to private companies for private-public partnership projects
and for public purpose

(C) Applies to rural land exclusively by various Governments

(D) Applies to urban land exclusively by various Governments

Correct Answer: (B) Applies to various Governments and to private companies for private-public

partnership projects and for public purpose

Quick Tip: Solution:

Concept: The Right to Fair Compensation and Transparency in Land Acquisition, Rehabilitation and
Resettlement Act, 2013 (also known simply as the Land Acquisition Act, 2013) replaced the colonial-
era Land Acquisition Act of 1894. Its core objective is to ensure a humane, participatory, informed,
and transparent process for land acquisition in India, accompanied by just and fair compensation,

rehabilitation, and resettlement.

Step 1: Scope and Applicability of the Act
Unlike the old 1894 framework which gave unrestricted power of eminent domain to the state, the
2013 legislation explicitly defines and expands the scope of whose acquisitions are regulated under the

law. It applies when the appropriate Government (Central or State) acquires land for:
1. Government’s own use, hold, and control, including public sector undertakings (PSUs).

2. Public-Private Partnership (PPP) projects for public purpose, where ownership of the land contin-

ues to vest with the Government.

3. Private companies for designated public purposes.

Step 2: Analysis of Options

Let us analyze why the selected option is correct based on statutory provisions:

* Option (A) is incorrect: The Act does not restrict its provisions only to direct acquisitions by
Central and State government departments for internal use; it explicitly includes rules governing

land acquisition for private players and PPP models.

* Option (B) is correct: Sections 2(1) and 2(2) of the Act state that its provisions apply to land
acquisition for public purposes, including Public-Private Partnerships (PPP) and private companies,
provided specific consent thresholds (70% for PPP and 80% for private projects) are met from

the affected landowners.
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* Option (C) and (D) are incorrect: The Act is uniform across geographic boundaries. It governs
land acquisition in both rural and urban areas, though it applies different multi-tier compensation
multipliers (typically 1 to 2 times market value in urban areas, and up to 2 to 4 times in rural

areas). It is not exclusive to either domain.

Quick Tip: The Land Acquisition Act, 2013 introduces strict consent clauses: 0% consent is needed for
purely government projects, but 70% consent is mandatory for Public-Private Partnerships (PPP), and

80% consent is required for acquisitions intended for purely private companies.

112. The Urban Land Ceiling Act was repealed

(A) Across the country in 1999
(B) Across the country in 2008
(C) As it was causing bottlenecks in urban development

(D) Initially in West Bengal and Assam

Correct Answer: (C) As it was causing bottlenecks in urban development

Quick Tip: Solution:

Concept: The Urban Land (Ceiling and Regulation) Act (ULCRA) was enacted by the Parliament of India
in 1976 during the Emergency period. The primary social purpose was to prevent the concentration of
urban land in the hands of a few individuals, prevent speculation, and ensure an equitable distribution

of land across socio-economic strata to provide affordable housing.

Step 1: Real-world Outcomes and Bottlenecks

Instead of achieving its egalitarian goal of freeing up land for low-income housing, the law led to severe
stagnation in the real estate sector. Huge tracts of land became locked in legal disputes and litigation.
Landlords refrained from bringing land into the market, creating artificial scarcity, skyrocketing land
prices, and freezing large-scale planned urban development. It essentially created severe structural

bottlenecks in the growth of Indian cities.

Step 2: Evaluative Breakdown of Options

* Option (A) and (B) are incorrect: The Urban Land (Ceiling and Regulation) Repeal Act was
passed by the Central Government in 1999. However, because land is a State subject under the

Constitution of India (Seventh Schedule, List II), the repeal did not automatically apply across
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the whole country simultaneously. Individual state assemblies had to pass matching resolutions
to adopt the repeal. States like Maharashtra and Andhra Pradesh repealed it much later (around
2007-2008).

* Option (C) is correct: The primary reason driving the central repeal was its failure to meet
objectives and the recognition that it was causing massive bottlenecks in urban infrastructure
development, housing supply, and modernization. The repeal was even made a mandatory
reform conditionality under the Jawaharlal Nehru National Urban Renewal Mission (JNNURM)

to incentivize states to free up urban land markets.

* Option (D) is incorrect: Several states, such as West Bengal and Kerala, actually resisted or

delayed the repeal of the land ceiling limits, rather than initiating it early.

Quick Tip: Urban Land Ceiling Act (1976) failed because it only managed to acquire and develop a
tiny fraction of the vacant land it froze. The Repeal Act of 1999 was introduced to eliminate this barrier,

boosting urban land supply and promoting transparency in modern real estate developments.

113. One of the features of the 73" Amendment is

(A) It mandates elections for members once in every six years
(B) It establishes Gram Sabha at block and district levels
(C) It mandates at least 40% seats to women

(D) It establishes Panchayats at village, block and district levels

Correct Answer: (D) It establishes Panchayats at village, block and district levels

Quick Tip: Solution:

Concept: The 73" Constitutional Amendment Act of 1992 added Part IX to the Constitution of India,
titled "The Panchayats", and introduced the Eleventh Schedule containing 29 functional items. This
landmark amendment gave constitutional status to rural local self-governments, translating the directive

principle of Article 40 into a statutory reality.

Step 1: Analysis of the Structural Framework
The Act introduced compulsory provisions that all states must adopt to bring uniformity to rural local
administration across India. One of its most foundational pillars is the introduction of a standardized

decentralized administrative ladder.
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Step 2: Checking Options against Constitutional Clauses

* Option (A) is incorrect: Article 243-E explicitly mandates a fixed tenure of five years for every
Panchayat from the date of its first meeting, not six years. Elections must be completed before

the expiry of this 5-year duration.

* Option (B) is incorrect: Article 243-A provides for the setup of a Gram Sabha, but it is established
at the village level consisting of persons registered in the electoral rolls relating to a village

comprised within the area of Panchayat at the village level, not at the block/district levels.

* Option (C) is incorrect: Article 243-D(3) mandates that not less than one-third (approx.
33.33%) of the total number of seats to be filled by direct election in every Panchayat shall
be reserved for women. While some states have voluntarily increased this to 50%, the central

amendment itself mandates a minimum floor of 33.33%, not 40%.

* Option (D) is correct: Article 243-B provides for a uniform three-tier system of Panchayati Raj
across the country: at the village level (Gram Panchayat), intermediate/block level (Panchayat
Samiti), and district level (Zilla Parishad). (Note: States with a population below 20 lakhs may

choose not to constitute the intermediate tier).

Quick Tip: Remember the key statutory numbers of the 73" Amendment: - 3 tiers (Village, Block,
District) - 5-year regular term - Minimum 1/3"? reservation for women - 29 functional subjects under

the 11" Schedule

114. Which of the following is not a technique for flood management and control in urban

areas?

(A) Cleaning and widening of stormwater drains
(B) Creating more permeable, vegetated spaces
(C) Construction of retaining walls near settlements to avoid inflows

(D) Construction of retaining walls along water bodies

Correct Answer: (C) Construction of retaining walls near settlements to avoid inflows
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Quick Tip: Solution:

Concept: Urban flooding differs significantly from rural flooding because urbanization alters hydrology
by converting natural permeable surfaces into impervious concrete slabs and roofs. This dramatically
increases surface runoff volume and speed, overwhelming conventional urban drainage infrastructure.

Effective urban flood management relies on sustainable drainage engineering and hydrological design.

Step 1: Assessing Urban Flood Mitigation Strategies
To mitigate localized flooding, engineering responses should either increase hydraulic capacity, delay

the peak discharge via storage, or assist infiltration:

* Widening and desilting infrastructure (Option A) directly restores and boosts the cross-sectional

discharge capacity of stormwater pathways.

* Creating permeable surfaces (Option B) targets the root structural problem by promoting natural

infiltration, lowering peak runoff volumes (Low Impact Development or Sponge Cities concept).

* Constructing retaining structures directly alongside rivers or drainage canals (Option D) prevents

channelized water from breaching banks and spilling over into adjacent plains.

Step 2: Dissecting the Faulty Strategy

Now let us analyze Option (C): "Construction of retaining walls near settlements to avoid inflows". If
concrete retaining walls are erected tightly around localized settlements or residential enclaves, they
create a closed macro-basin barrier. While they might theoretically block structural outside inflows,
they simultaneously trap all localized direct rainfall falling within that settlement. Because the water
inside has no pathway to escape or discharge outwards, it pools rapidly inside the living zone, severely
exacerbating the localized flooding effect. Therefore, constructing walls strictly around housing pockets

instead of managing the primary drainage pathways is not a viable structural technique.

Quick Tip: Urban flood solutions focus on Source control (infiltration/permeable pavements), Con-
veyance control (widening drains), and Storage control (retention ponds). Building walls right next

to buildings traps rainwater inside, making them a flood liability rather than an asset.

115. What is the primary system of garbage collection/disposal adopted by GHMC in Hyder-
abad?

(A) Garbage dumping bins located in every neighbourhood and colony

(B) Door-to-door manual collection
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(C) Small-scale dumping and treatment points identified at community level

(D) Large automated garbage trucks

Correct Answer: (B) Door-to-door manual collection

Quick Tip: Solution:

Concept: The Greater Hyderabad Municipal Corporation (GHMC) regulates Solid Waste Management
(SWM) across Hyderabad under the guidelines of the Solid Waste Management Rules, 2016. To improve
hygiene and eliminate public open-dumping spots, municipal corporations across India have transitioned

toward source segregation models.

Step 1: Understanding GHMC’s operational SWM framework
GHMC introduced a decentralized primary collection strategy centered around Door-to-door manual

collection. Under this mechanism:

1. The municipality distributed millions of color-coded household bins (Green for wet/biodegradable

waste and Blue for dry/non-biodegradable waste) directly to households.

2. Swachh Auto Tippers (SATs), operated by entrepreneurial manual waste collectors assigned to

specific colonies, navigate residential streets every morning.

3. Waste is collected manually from individual household gates and transported safely to domestic

transfer stations, minimizing open street-littering common with stationary bins.

Step 2: Checking alternative options

* Option (A) is incorrect: Under the "Bin-free City" initiative, GHMC actively removed thousands
of open-air roadside dump bins because they caused severe odor issues, public health hazards,

and stray animal foraging.

* Option (C) is incorrect: Community-level open dumping points are being phased out in favor of

fully covered, enclosed institutional transfer stations.

* Option (D) is incorrect: While large automated compactors and trucks are utilized, they operate
primarily in the secondary transportation phase (moving waste from centralized transfer stations

to the main scientific landfill site at Jawaharnagar), not for primary neighborhood gathering.
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Quick Tip: Primary solid waste management across key Indian metros relies heavily on Source Seg-
regation + Door-to-Door (D2D) Collection via small motorized tippers, which provides an efficient,

bin-free, and community-friendly cleaning loop.

116. Capital Gains Tax in terms of any real estate property is

(A) The tax on the profits earned from a sale of property
(B) The tax on the profits earned from a sale of property within 2 years of acquiring it
(C) The tax on the profits earned from a sale of property after 2 years of acquiring it

(D) The total sum of stamp duty on the capital amount spent while purchasing the property
Correct Answer: (A) The tax on the profits earned from a sale of property

Quick Tip: Solution:
Concept: Under tax law (such as the Income Tax Act in India), "Capital Gains" refer to any profit or
economic gain that arises from the transfer or sale of a "Capital Asset." Real estate property (land,

buildings, residential houses) falls under the legal definition of a capital asset.

Step 1: General Definition of Capital Gains Tax (CGT)
When an individual sells a real estate property for a price higher than its acquisition cost, the net
appreciation is treated as taxable income. The general tax levied on this realization of profit is broadly

termed as **Capital Gains Tax**. Mathematically, the gain can be expressed as:

Capital Gain = Full Value of Consideration (Sale Price)—(Cost of Acquisition + Cost of Improvement + Expenses on

Step 2: Evaluating the Options for Precision

Let us weigh the options to understand why the broadest option is the true general answer:

* Option (A) is correct: It accurately provides the comprehensive definition of Capital Gains Tax
without adding specific conditional limitations. It encapsulates all types of gains arising from a

property sale.

* Option (B) and (C) are too narrow: These describe specific *sub-categories* of the tax rather
than the overarching term. For example, in many fiscal regimes, a sale within a specified short
timeframe (e.g., 2 years) constitutes a *Short-Term Capital Gain (STCG)*, while holding it beyond
that timeline qualifies as a *Long-Term Capital Gain (LTCG)* (which often includes indexation
benefits). Because both timelines are subject to capital gains taxation at varying rates, neither

option standalone defines the general tax completely.
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e Option (D) is incorrect: Stamp duty is a transactional state levy paid to register the sale deed

during the *purchase* phase. It is entirely independent of whether a profit is earned later.

Quick Tip: Capital Gains Tax applies strictly to profits realized upon sale, not on the asset value itself.
If you sell a property at a financial loss, no Capital Gains Tax is due; instead, you incur a capital loss

which can often be carried forward to offset future gains.

117. Which of the following is not a valid method for improving revenue into urban local

bodies?

(A) Better mapping of the area in GIS
(B) Public Private Partnership projects
(C) Municipal Bonds

(D) Sale of infrastructure

Correct Answer: (D) Sale of infrastructure

Quick Tip: Solution:

Concept: Urban Local Bodies (ULBs), such as Municipal Corporations, require steady, sustainable,
and expandable revenue streams to fund public services, capital assets, and urban upkeep. Revenue
generation methods can be broadly categorized into own-source tax revenues, non-tax fees, fiscal

transfers, and structured market borrowings.

Step 1: Analysis of Positive Revenue Enhancement Techniques
Let us analyze how options A, B, and C serve as valid and sustainable instruments to improve a

municipality’s financial position:

* Better mapping using GIS (Option A): Geographic Information System (GIS) mapping allows
ULBs to visually overlay property footprints against tax records. This unearths unassessed or
under-assessed properties, significantly boosting property tax collections (the primary own-source

revenue for ULBs) without raising tax rates.

* Public-Private Partnerships (Option B): PPP structures allow private entities to infuse capital into
public projects (like water supply or waste processing). This reduces upfront capital expenditure

stress on municipal budgets and introduces professional operational efficiency.

* Municipal Bonds (Option C): ULBs can raise large-scale, low-cost capital directly from financial
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markets by issuing bonds to institutional and retail investors for revenue-generating infrastructure

projects.

Step 2: Identifying the Non-Valid Method

* Option (D) - Sale of infrastructure: Selling off essential public assets (such as public roads,
water treatment plants, or public spaces) provides a temporary, one-time cash injection. However,
this strips the local government of its long-term assets and control over essential public services,
leading to unsustainable asset depletion. Privatizing or selling public assets can also compromise
service access for lower-income groups, making it an invalid and counterproductive strategy for

sustainable municipal financial health.

Quick Tip: To boost Urban Local Body finances sustainably, focus on strengthening institutional revenue
capacity (like GIS-based property tracking) and utilizing debt instruments (like Municipal Bonds), rather

than liquidating essential public assets.

118. NGOs and CBOs can both play a role in the management and administration of urban

areas. Which of the following statement is true about these organisations?

(A) CBOs are more likely to be active in research and large-scale infrastructure projects
(B) NGOs are more likely to have their focus on policy advocacy and capacity building
(C) NGOs are usually restricted to localized needs and neighbourhood level projects

(D) CBOs operate independently of local communities and emphasize top-down planning

Correct Answer: (B) NGOs are more likely to have their focus on policy advocacy and capacity

building

Quick Tip: Solution:
Concept: Civil society organizations are vital partners in urban governance. To evaluate their func-
tions, we must differentiate between Non-Governmental Organizations (NGOs) and Community-Based

Organizations (CBOs):

* NGOs are typically structured, professionalized, non-profit institutions that operate across local,

national, or global levels. They often employ technical experts.

* CBOs are organic, self-generated, membership-driven groups formed by residents within a specific
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geographic community (e.g., Slum Dweller Federations, Resident Welfare Associations) to protect

local interests.

Step 1: Evaluating Organizational Strengths and Scopes

Because of their broader reach and technical staffing, NGOs act as intermediaries between grassroot levels
and macro-policymakers. They possess the resources to conduct extensive research, organize institutional
training workshops, and lobby government departments for systemic policy reforms. Conversely, CBOs
excel at direct neighborhood participation because they are composed of the community members

themselves.

Step 2: Checking the Validity of Each Statement

* Option (A) is incorrect: CBOs rarely lead macro research or large infrastructure projects because
they lack the necessary financial reserves and specialized engineering capabilities; their work

centers on localized civic issues.

* Option (B) is correct: Due to their institutional positioning, access to grant funding, and
professional expertise, NGOs are well-equipped to drive macro policy changes, conduct systemic

advocacy, and deliver capacity-building training to municipal staff.

* Option (C) is incorrect: NGOs are not structurally restricted to single micro-neighborhood levels;

many manage programs that span multiple cities or states.

e Option (D) is incorrect: CBOs are rooted in bottom-up participation rather than top-down

planning, and they are inherently dependent on the local community they represent.

Quick Tip: - NGOs = Professional staff, broader reach, expert research, macro policy focus. - CBOs =

Local volunteer members, neighborhood-scale activities, direct community action.

119. What is the planning approach for peri-urban areas, as recommended by URDPFI guide-

lines?

(A) The plan shall be prepared by the village authority and implemented by the municipal authority
(B) The plan shall be prepared by the municipal body and implemented by the village authority
(C) The plan may be prepared by the village body or municipal authority and implemented jointly

(D) The plan shall be prepared by the municipal body and implemented by the same authority
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Correct Answer: (C) The plan may be prepared by the village body or municipal authority and

implemented jointly

Quick Tip: Solution:

Concept: The Urban and Regional Development Plans Formulation and Implementation (URDPFI)
Guidelines are published by the Ministry of Housing and Urban Affairs, Government of India. They
offer a comprehensive framework for spatial planning, infrastructure standards, and administrative

coordination across cities and regions.

Step 1: Defining the Peri-Urban Challenge

Peri-urban areas are transition zones situated at the shifting boundaries between rural countryside and
expanding urban centers. These zones experience rapid land-use conversion, population growth, and
infrastructure strain. Administratively, they present a challenge because they often sit outside formal
municipal city boundaries but are too dense and integrated to be governed effectively by isolated rural

panchayats alone.

Step 2: Applying the URDPFI Collaborative Approach
To prevent fragmented and uncoordinated development in these critical transition zones, URDPFI

guidelines emphasize inter-agency cooperation rather than isolated planning:

* Plans require input from both rural and urban bodies to ensure land-use zoning aligns with

regional growth trends.

* Option (C) is correct: The guidelines recommend that spatial development plans can be initiated
and drafted either by the corresponding rural/village body or the contiguous urban municipal
authority (often overseen by a regional District Planning Committee or Metropolitan Planning
Committee). Crucially, the subsequent development control and enforcement must be **imple-
mented jointly** through shared jurisdictional mechanisms, ensuring that infrastructure linkages

connect smoothly across rural and urban borders.

* Other options create artificial separations between the planning and execution phases, which can

lead to coordination gaps and unregulated urban sprawl.

Quick Tip: Peri-urban areas sit at the intersection of rural and urban administrative boundaries. The
URDPFI guidelines recommend a integrated, joint-implementation approach to prevent uncoordinated

sprawl and ensure consistent infrastructure planning.
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120. The UN-Habitat concept of ‘Right to the City’ is a concept centred on

(A) Access to facilities for all and empowerment to participate and shape the city
(B) Affordable housing for slum-dwellers and all marginalized sectors of the city population
(C) Empowerment to access free public transport to all parts of the city

(D) Surveillance of all public spaces by CCTV to prevent crime

Correct Answer: (A) Access to facilities for all and empowerment to participate and shape the city

Quick Tip: Solution:

Concept: The phrase "Right to the City" was originally formulated by French philosopher Henri Lefebvre
and later adapted into global development frameworks by UN-Habitat and the New Urban Agenda. It
represents a paradigm shift away from viewing cities merely as commercial real estate markets toward

treating them as democratic social spaces.

Step 1: Core Pillars of the Right to the City
According to UN-Habitat, the Right to the City is a rights-based framework structured around several

core principles:

1. Inclusivity and Spatial Justice: Ensuring equitable access to urban infrastructure, clean water,

healthcare, and livelihood opportunities for all inhabitants, regardless of socioeconomic status.

2. Democratic Participation: Empowering residents—particularly marginalized groups—to actively
participate in civic decision-making processes, co-design urban spaces, and shape the future

development of their cities.

Step 2: Evaluating the Options

e Option (A) is correct: It captures both essential dimensions of the UN-Habitat definition: the
*distributive* dimension (equitable access to urban facilities for all) and the *political* dimension

(the empowerment to actively participate in and shape the urban environment).

* Option (B) and (C) are too limited: Affordable housing and affordable public transport are
important tactical components of an inclusive city, but they represent narrow sector-specific goals

rather than the comprehensive definition of the concept.

* Option (D) is incorrect: Mass public surveillance contradicts the concept’s emphasis on open,

democratic, and inclusive public spaces, moving instead toward securitization.
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Quick Tip: The ‘Right to the City’ means viewing the city as a collective creation. It ensures that urban
spaces serve human needs and remain open to public participation, rather than being shaped solely by

real estate speculation and market forces.
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