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Subject: Written Examinations for the posts of Professor & HOD/Associate
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Key(s).

Notification No. PSC/Exam/5/2023/71
Dated: 29.10.2023

In pursuance of Rule 10 {c) of the Jammu & Kashmir Public Service Commission
(Conduct of Examination) Rules, 2022, as amended upto date, the Provisional Answer
Kew(s) of Question Paper pertaining to the Written Examinations for the post{s) of
Professor & HOD/Associate Professor/ Assistant Professor(s) [Applied Scienca
and Humanities {Management), Mathematics, Bio. Med. Engg., Civil Engg.,
Electrical & Electronics, Computer Engg./Computer Science & Engg.,
Electronics & Communication Engg., Electrical Engg., Mechanical Engg.
and Architecture] in the School of Architecture and GCET in Higher Education
Department, held on 22.10.2023, are hereby notified for seeking objections from

candidates.
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The candidates are advised to refer to Question Booklet (Series A) to match
the corresponding question(s) in thelr respective Question Booklet Serles and if any
candidate feels that the key to any of the question(s) Is/are wrong, he/she may represent
on prescribed format/proforma annexed as Annexure-A along with the documentary
prooffevidence (hard copies only) and fee of Bs.500/- per question In the form of
Demand Draft drawn in favour of COE, J&K PSC (refundable in case of genuine/correct
representation) to the Controller of Examinations, Jammu & Kashmir Public Service
Commission, from Monday l.e. 30.10.2023 to 31.10.2023, The candidates are further
advised to clearly mention the question(s) objected to with reference to its
serial number as it appears in the Question Booklet of Series A of the
provisional answer key(s).

Further, any objection/application not accompanied by the requisite Demand Draft
of Rs, 500/~ as prescribed, shall not be considered/entertained under any circumstances,
Candidates arg, in their own interest, advised to adhere to these instructions and not
submit ary objection unaccompanied by the Demand Draft as required under extant
rules.

The Commission shall not entertain any such representation(s) after the expiry of
the stipulated period i.e. after 31.10.2023 (Tuesday), 05.00 pm.

The provisional answer key(s) are available on the website of the Commission

hittp:/fweww, jkpsc.nicin. \///
. =
/F’F

%
Raj), JKAS

Under Secretary
d}J/&E Public Service Commission

Na., PSC/Ex-Secy/2023/60 Dated: 29.10.2023

Copy to the: -

1. Director, Information and Public Relation, J&K for publication of the notice in all
leading newspapers published from JammuySrinagar.

2. P.5. to Honble Chalrman, J&K Public Service Commission for information of the
Hen'ble Chairman.

3. P.5 to Hon'ble Member, Shri for information of the

Hon'ble Member.

P. A. to Secretary, JAK Public Service Commission for information of the Secretary,

F.A. to Controller of Examinations, J&K Public Service Commission.

Main file/Stock file/Motice Board.

(Dr. Va

o L
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Annex IIF'E-&

Representation regarding objection(s) to any Question/Answer pertaining to
the Written Test conducted for the post(s) of Professor & HOD/Associate
Professor/Assistant Professor(s) [Applied Science and Humanities
(Management), Mathematics, Bio. Med. Engg., Civil Engg., Electrical &
Electronics, Computer Engg./Computer Science & Engg., Electronics &
Communication Engg., Electrical Engg., Mechanical Engg. and Architecture],
2023 held on 22.10.2023

(NOTE: USE SEPARATE FORMS FOR SEPARATE QUESTIONS)

Discipline
Name of the Applicant :
Roll No. :
Correspondence Address :
Contact/Mobile No. :
Date of Application: .10.2023
Demand Draft No. date :

Candidates Account No.(16 digit) & IFSC Code :

Question | Details of the Objection Resource Material Details of the
No. in {copy to be Website
| Series A enclosed)  (ifany)

orrect Answer/Option as per ¢ candidate : i N

Signature of the Candidate

Note : Application for each question/answer shall be made on separate page in the

given format, otherwise the first question entered in the format shall only be
considered.

Page 13 of 13



DO NOT OFEN THIS TEST BOOKLET UNTIL YOU ARE TOLD TG DO 50

Booklet Serial No. 20804 L Test Booklet Series
TEST BOOKLET
ASSISTANT PROFESSORAPPLIED SCIENCE AND A
HUMANITIES
Written Test - 2023
(01)
Time Allowed: Two Hours __  Maximum Marks 120

2.

10,

11.

INSTRUCTIONS

IMMEDIATELY AFTER THE COMMENCEMENT OF THE EXAMINATION. YOU SHOULD

CHECK THAT THIS TEST BOOKLET DOES NOT HAVE ANY UNPRINTED OR TORN OR

MISSING PAGES OR ITEMS, ETC. IF 80, GET IT REPLACED BY ACOMPLETE TEST BOOKLET.

Please note that it is the candidate’s responsibility to encode and fill in the Roll Number

and Test Booklet Series Code A, B, C or D carefully and withou! any omission or diserepancy

at the appropriate places in the OMR Answer /Response Sheet, Any omission/discrepancy

will render the Response Sheet liable for rejection.

You have 1o enter yvour Roll Number on the

Test Booklet in the Box provided alongside.

IN} NOT write anything else on the Test Booklet.

This Test booklet contains 120 items (questions). Each item comprises of four responses {answers),

You will select the response which you want to mark on the Answer Sheet'Rezponse Sheet, In cese

vou feel that there i mare than one correct response, mark the response which you consider the

hest. [n any case, choose ONLY ONE response for each item,

You have to mark all your responses ONLY on the separate Answer IResponse Sheet provided. See

directions In the Response Sheet

Al items carry equal marks.

Before you proceed to mark in the Answer /Response Sheet, the responss (o varjous items in the

Test Booklet, you have to fill in some particulars in the Answer /Response Sheet as per instructions

sent to you with your Admission Cartificate.

After you have completed filling in all your responses on the Response Sheet and the examination

has coneluded, you should hand over to the Invigilator only the Answer /Response Sheet, You are

permitted fo take away with you the Test Booklet and Candidate’s Copy of the Responxe Sheet .

Sheets for rough work are appended in the Test Booklet at the end.

While writing Centre, Sublject and Roll No. on the top of the Answer Sheet/Response Sheet in

appropriate boxes use “ONLY BALL POINT PEN™,

Penalty for wrong answers:

THERE WILL BE PENALTY FOR WRONG ANSWERS MARKED BY THE

CANDIDATE IN THE WRITTEN TEST (OBJECTIVE TYPE QUESTIONS PAPERS).

(i Thers are four altemativies for the arswer fo every question. For each question for which a
wrong answer has been given by the candidate, (0.25) of the marks aszigned 1o that question
will be deducted as penalty.

(i)  Ifacandidse gives mon: thanone answer, it will be treated as a wrong answer gven if one of the
given answers happens to be cormect and there will be same penalty as above for that guestion,

(i) [faguestionislef blank, ie. noansweris given by the candidate, there will be no penalty for
that question.

(01) (A)/2023

SE
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4.

Which management theory highlights the importance of worker's efficiency?
A)  Scientific Management Theory

B)  Administrative Management Theory

'}  Modern Management Theory

D) Need hierarchy Theory

What does MBE stand for in management?
A)  Mamagement by Emplovees

B} Management hy Exclusion

C) Management by Exception

D) Management by Entrepreneur

Modern Management theories emphasize:
A)  Control over employess

B) Strict hierarchical structures

C) Efficient use of resources

D) All ofthe above

What is the primary objective of MBO?
A)  Improving sales

B) Improving organizational efficiency
C) Reducing costs

D) Mone of these

!Eltun Mayo's Neo Classical theory of Humean Relations Perspective emphasized the
importance ol

A)  Centralized decision making and autocratic leadership

B) The role of technology in streamlining production process

€) Understanding and addressing the social and psychological needs of employees
D) Implementing strict rules and regulations to ensure discipline

Which strategic tool can be used for analyzing the product portfolio?
A} EWOT

B} FEST

C) BCG

D) None of these

(1) (A) 3 [F.T.O.



9,

10.

11.

12

Which elements of the McKinsey 78 Framework refers to the culture within a comparny?
A)  Systems

B) Style
C)y  Structure
D) Skill

A company following a diversification strategy aims to:

A) Concentrate on asingle product or market segment

B) Expand its business into unrelated industries

C) Strengthen its position into the existing market through partnerships

D) Divestnon core business units to focus on its primary industry

Apple's new laptops and desktops use its own chips, instead of processors from Intel.
Which of the following is correct in this context ;

A) Thisisanexample of forward integration

B) Thisisanexample of backward integration

C) Thisisan cxample of increase in supplier power

D) Thisisan example of decrease in buyer power

According to Porter’s five forces, which of the following are the consequences of
increased rivalry amongst competing firms?

A)  Purchase incentives

B} Ancillary services

C) BothAandB

D} MNone of the above

Which quadrant of the Ansoff Matrix involves expanding a company's market share through
strategies like price adjusiments, promotions and improved customer service?

A} Market Penetration
B} Market Development
C)  Product Development
D) Diversification

Who introduced the concept of Value Chain Analysis?
A} Philip Kotler

B} Peter Drucker

C) Peter Senge

D) Michael Porter

(01) (A) (4)




13.

14.

15.

16.

17.

lﬂ-

Which type of organizational structure violates the unity of command?
A) Functicnal structure

B) Divisional structure

C) Matrix structure

D} None of these

Team structure is most appropriate for organizations with

A} A simple and straightforward organizational stracture

B} A diverse range of products and services

C) A strong emphasis on product development and innovations
D) A preference for a flat hierarchical structure

Line and staff organization is a modification of the line organization where staff
personnel:

A}  Reports directly to top management

B} Have authority over line personnel

C) Are responsible for decision implementation

D)  Provideadvice and support to the line personnel

Which of the following a barrier to effective delegation:

A)  Clearly defining the roles and responsibilities of subordinates

B) Openand effective communication between superiors and sub ordinates
C) Fearoflosing control over decision making and outcomes

D) Encouraging employee empowerment and autonomy

Which method is wage payment is based on the quantity of output produced
A} Piecerate wages

B) Time based wages

C) Bonus based wages

D} None of these

The process of providing introductory knowledge to new employees regarding the
organization, its culture and policies is known as

A)  Organizational awareness

B} Induction
C}  PRecruitment
D) Tramning

(01 (A) (5) [P.T.O.




19.

20.

21.

22.

Which factors should be considered for developing a good wage system?
A)  Organization's financial capability, wages and employee performance
B) Emplovees seniority and educational qualifications

C) Costofliving and organization's profitability

D) Emplovee performance and job satisfaction

Which stage of the Recruitment and Selection process involves outlining the
responsibilities and requirement for a vacant position?

A) Jobanalysis

B} Interviewing candidates
C) Job description

D) None of these

What does the t=rm "upskilling” refer to?

A} Training employees to use new softwares

B) Training new employees to replace the retiring ones
C) Providing the resources needed to work from home
D) Training employees to perform multiple job roles

What is the primary purpose of job evaluation:?

A} toestablish a hierarchical structure for job position

B) Tocomparc salaries of employees abased on their qualifications
) To determine the level of job satisfaction among employees

D) Toestablish a fair and equitable wage structure

Which of the following is not a product related decision?
A)  Adding new Features

B) Changing brand name

C) Decreasing Price

D) Noneof the above

Market research helps businesses
A) Develop new products

B) Manage financial resources
C) Manage human resources
[} None of the above

(01) (A) (6)




25. Which term refers 1o establishing a unique image of a product in mind of consumers?
A) Segmentation
B) Targeting
C} Positioning
D) None of these

26. What marketing objective can be attained using sales promotion?
A)  Tostimulate immediate purchases
B} Create awareness and interest in the product
C}  Tobuild long term brand loyalty
D) All of the above

17. What is meant by "market testing” in the context of new Product development?
A}  Understanding consumer needs
B) Confirmation that the product meets its intended use
C) Defining the market potential
D) None of these

18. Integrated Marketing Communication{ IMC) refers to;
A)  Single, consistent message to the target aundience from all sources
B) Mixof advertising, sales promotion and public relaticn activities
C)  Wide range of product options and variations
D) None of these

29. During the maturity stage of product life cycle, how should companies differentiate
their product from competitors?

A) Price increase

B) Offer product variations

C) Extensive advertising and promotions
D}  Minimel product improvements

30, Which factor can negatively impact the success of entrepreneurship?
A) Higheducational qualification of the entreprensur
B) Strong government regulations
C) Lackofdemand for innovative products
D) Availability of venture capital funding

(01) (A) (7) [P.T.O.




31. Which functionrof an entrepreneur involves coordinating resources and assuming risks
to achieve husiness goals?

A)
B)
C)
D)

Innovation
Planning
Networking
Financing

32, Whatis the difference between and intrapreneur and entreprensur?

A)
B)
C)

D)

Intrapreneurs are emplovess who develop innovative ideas within an existing
organization, while entrepreneurs start their ovwn ventures

Intrapreneurs focus on maximizing profits, while entrepreneurs focus on social
impact

Intrapreneurs are limited to implementing incremental changes while entrepreneurs
can pursie radical innovations

Intrapreneurs have access to more resources and funding compared to entrepreneurs

33. A suecessful entreprencur takes caleulated risks and is willing to:

A)
B)
)
D)

Avoid innovation and new ideas

Rely solely on government support

Continuously leam and adapt to changing markets

Solely focus on profit making without social responsibility

34. Whatis the primary purpose of a business pitch?

A)
B)

C)
13

To provide detailed projections and revenue models

To attract potential investors and secure fumding for the project
To outline the entire project plan in a single presentation

To highlight the achievements and experience of an entrepreneur

35. Which type of Entrepreneur continuously starts and operates multiple ventures, seeks
significant financial retums from each venture's success?

A)
B)
0)
D)

(1) (A)

Lifestyle entrepreneur
Technopreneur

Serial entrepreneur
Social entrepreneur

(8)




36. A micro enterprise in classified based on:
A} Number of employees
B} The level of technology used
C}  The volume of annual saleg
D) Thelevel of investment in plant and machinery

37.  Which govemnment initiative in India aims to provide financial and non-financial support
to small scale industries for their medemization, technology upgradation and capacity
extension
A} Credit Guarantes Fund Scheme for Micro and Small enterprises
B) Make inIndia
C) MUDRA
D) None of these

38. What is an essential condition for successful collective bargaining:
A)  Strict adherence to management’s decision without negotiation
B} Sirong competition among trade unions
C) A one sided approach from management
D)  Open and transparent communication between worker's and management

39. Which mj_?eprenemlﬁp policy supports entrepreneurship among women and SC & ST
communities
A} Stand-Up India
B) Start Up India
C)  Skill India
D) Make in India

40. Project planning and scheduling techniques like CPM/PERT is useful for entrepreneurs
because it helps them

A)  Identify potential risks and uncertainties in the project

B) Develop amarketing strategy and brand positioning for the product
C)  Caleulate breakeven point and profitability

D) Implement quality control and assurance measures

41. Which legal form of industrial ownership provides limited liability protection to its
owners while allowing them to enjoy the benefits of a separate legal entity?
A)  Sole proprietorship
B) Partnership
C)} Joint Stock company
D) Cooperative society

(01) (A) () [P.T.0.



42.

43.

44.

45.

40.

47.

Which of the following are pull factors which influence women entrepreneurship?
A)  Dearth of bread winner

B) Sudden fall in family income

C)y  To gain economic independence

D) All ofthe above

Lean startup is an entrepreneurial approach that focuses on:

A) Developing products and services with excessive feature to caterto a wider audience
B} Rapid expenmentation and vahdates leamang to build a successful business

C) Seeking external funding and investment at the carly stages of the startup

¥} Solely relyving on traditional marketing strategies for business growth

What is ane of the primary functions of an entrepreneur?
A)  Avoiding risks at all costs

B)Y Focus on short term goals

C)  Identifving and seizing business opporlunities

D)  Restricting gsrowth Angexpansion

When conducting technical analysis for a new business venture, what does the technical
analvsis primarily focus on?

A)  Evaluating the potential market demand for the product or service

B)  Analyzing the financial resources required to start the business

C) Assessing the technical skills and expertise of the entrepreneur

D) Examining the feasibility and viability of business idea

Price elasticity of demand measures

A)  Change in quantity demanded when there is a change in price
B} Change in gquantity supplied when there is a change in price
C) BothAandB

D)  None of these

What is the role of a central bank of a country?
A} Implementing fiscal policy

B} Regulating commercial banks

C) Managing international trade

D} None of these

(0T (A) (10)




48. Inordinal utility analysis, indifference curve represents:
A} Consumer’s budget constraint
B) Consumer's level of satisfaction from consuming a good
C) Consumer’s total utility derived from all goods
Dy  Consumer’s preference for one good over another

49. Which of the following are positive indicators in the first stage of a trade cycle,
A)  Income decreases
B) Loanrepayment on lime
C)  Increase in frequency of invesiments
D) Allofthe above

50. The WEAK Axiom of Revealed Preference (WARP) states that:
A)  The consumer’s choices are not influenced by advertising
B} Consumers always choose the cheapest option available
C)  Consumers do nol reveal their preferences through choices
D} [fabundle is chosen, no other bundle can be preferred to it

51. The concept of rationality in the revealed Preference Theory implies that consumers
A)  Always choose goods that are expensive and luxurious
B) Always choose the most expensive option available
C) Only make choices based on their income levels
D) Make choices that are consistent and based on their preferences

52, Ordinal utility is based on:
A)  Price and income levels
B} Numerical measurement of utility
C) Ranking of preferences
I Perfectly competitive markeis

53. Indifference curve represents all the combinations of goods that give a consumer :
A) Noutility
B) Minimum utility
C)  Maximum utility
D) Constantutility

54. What is meaning of surplus in a country’s balance of payments?
A}  The country's imports are greater than exports
B) The country's exports are greater than imporis
C) The country if facing economic crisis
D} The country's imports and exporis are equal
(01) (A) (11) [P.T.0.




55.

3,

37

58

59.

60,

The term "trade" refers to

A)  Ratio of imports to exports

B) Ratio of export prices to import prices

C)  Balance between imports and exports in international trade
) None of these

IMF offers assistance to member countries facing balance of payments problems often
i the form oft

A} Grants

B) Low interest loans

C) Equity investments in country's key sectors
D}  Subsidies for export oriented industries

The modern theory of international trade argues that trade can be influenced by factors
such as economies of scale, product differentiation and:

A} Terms of trade

B) Factor proportions

C) Comparative advantage
D) Absolute advantage

The main source of funding for the World Bank for supporting development projects in
developing countires comes from:

A)  Member countries annoal contributions

B} Profits from investments in global markets

C) Bomrowing from international financial markets
D) Donations from philanthropic organizations

Which of the following causes inflation?
A)  Increase in moncy supply

B) Decrease in money supply

C)  Decrease in income

D) Incresse in product supply

Fiscal federalism refers to

A)  Division of fiscal responsibilities between central and State Government
B) Taxation policies of a country

C) Distribution of wealth in a country

D) MNone of these

(01) {A) (12)
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62.

63,

64.

(01] (A)

The method of measuring national income that adds up the value of all final goods and
services produced by primary, secondary and tertiary sectors in an economy is called

A)
B)
C)

Saving method
[reome methods
Production methods

D} Product method

What does Wagner's theory of public expenditure suggest?

A)
B)
C)

Government expenditure decreases during periods of economic growth
Governmen: expenditure increases during periods of economic growth
Government expenditure does not depend on the economic development

D) None of these

An optimal tax system is based on

A)
)
C)
D)

Benefht principle
Proportional taxation
Regressive taxation
Ability to pay principle

What influences money multiplier?

A)
B)
C)
D)

Required reserve ration
Excessive reserve ration
Both Aand B

Mone of these

What are the difficulties in measuring national income accurately?

A)
B)
C)
D)

Incomplete data and estimation emrors
Underground economy and informal sector
Variation in exchanee rates

All of the above

What is meant by vertical imbalance in central-state financial relations?

A)
B)
<)
)

Difference in taxes

Unequal distribution of financial resources
DifTerence in spending pattems

Imbalance i5 revenue collection

(13)
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67,

68,

69,

70,

71.

X

Credit ereation refers to:

A} The process of issuing credit cards to customers
B) Trmansfer of credit from one sccount to another

) Government's role in regulating credit in economy
D) None of these

Which of the following is not a function of production planning and control?
A)  Resource allocation

B) Emplovee training

C)  Quality control

D} Scheduling production activities

What is the primary objective of the Kanban systemn?
A)  Tominimize waste

B) Toincrease production costs

C)  Tomaximize output

D) Toeimprove employee morale

Which type of layout is best suited for mass production?
A)  Fixed position layout

B) Process layout

C) Cellular layout

D} Product layoul

How does TQM promote employee involvement in quality improvement efforts?
A)  Byallowing employee participation in decision making

B) Byimplementing strict quality control meastires

C) By encouraging emplovees to focus on individual tasks

D) By providing extensive training on quality management techniques

Which type of inventory system relies on classification and prieritization of inventory
items based on their value

A} Just-in-Time{JIT)

B) ABC Analysis

C) Material Requirements Planning (MRP)
D) Economic Order Quantity (EOC)

(01) (A) (14)




73, Which of the following factors is not considered a criterion for sefecting plant location?
A} Government regulations
B)  Access to raw materials
C) Access to markets and transportation
D) Proximity to competitors

74. Which costs are minimized using the Economic Order Quantity (EOC) model?
A)  Ordering costs and holding costs
B) Carrying costs and shortage costs
C) Holding costs and setup costs
D} Ordering costs and setup costs

75. Inthe decision making process, the stage where pros and cons of alternatives are reviewed
is called,

A)  Identifying the problem

B) Generating altemnatives

C) Selecting the best alternative
D) Implementing the decision

76. The weighted average Cost of Capital is calculated by:
A)  Taking the sum of the cost of equity and cost of debt
B) Taking the average of cost of equity and cost of debt
C) Multiplying the cost of equity and cost of debt
D)  Dividing the cost of equity by cost of debt

77. Monte carlo simulation is used to
A)  Analvse project risks and uncertainitias
B} Evaluate the financial performance of a company
C)  Analyse investment opportunities
D} None of these

78, Which factor(s) influence group decision making?
A)  Groupthink and social pressure
B) Consensus and majority voting
C) Individual preferences and biases
D) Allofthe above
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79. The concept of capital structure in a company refers to:
A)  Total financial resources
B) The composition of liabilities
C) The value of equity shares
D) Combination of tangible Ang intangible assets

80. Which theory of capital structure suggests that a firm's value is not affected by change in
company’s debt components?,

A) Net income theory
B) Traditional theory
C) Operating income theory
D) Modigliani-Miller theory
S1. 'What characterizesnon programmed decision meking?
A)  Complexity, uncertainity and ambiguity
B) Cerainity, heuristics
C) imtuition, pattern recognition
D) none of these

82. EBIT-EPS analysis helps in determining level of EBIT required to,
A)  to maximize company's earnings per share (EPS)
B) togenerate sales and maximize profits
C) cover fixed expenses
D) Allofthe above

83. Effective business communication involves
Ay Using complex lanpuage to impress others
B) Understand the receiver's perspectives and providing clear messages
C) Only using formal communication networks
D) Ignoring feedback from users

B4. Which of the following is an example of upward communication?

A) Reports
B) Memos

C) Notices
Dy Allofthe above

(01} (A) (16)




85. Which part of speech mechanism is concerned with the voice quality that results from

vibrations?

A)  Respiration
B) Phonation
C) Resonance
D) Arniculation

86. Which of the following require listening actively and considering different viewpoims?

A)
B)
C)
0}

Monologue

Group discussion
Interview

Telephonic conversation

87. Phonetics focuses on

A)
B)
€)
D)

The study of the meaning and structure of words

The syntax and rules of a language

The relationship between sound and spelling in different languages
The analysis of speech sounds

88, Effective speaking skills involve:

)
B)
C)
)

Speaking quickly to save time

Using jargons and complex lanpuage

Tailoring message 1o the audience’s needs and preferences
Avoiding eye contact for a more professional appearance

89. Writing sales letter writing involves:

A)
B)
C)
03}

Making direct claims for defective products or service
Ingquiring about potential job opportunities

Persuade reader to purchase a product

Expressing gratitude and appreciation o customers

90. What is the purpose of diagonal communication in an organization?

A)
B)
)
D}

(01) (A)

Ta facilitate communication between different departments at same level
To facilitate informal communication among employees

To transmit information between different levels and departments

‘To monitor and control employee behavior
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91.

91

03.

94.

95,

Which type of communication barrier oceurs when the sender uses technical jargons
that the receiver cannot understand?

A)  semantic barrier

B)  cultural barricr

C) psychological barrier
D} physical barrier

Which communication model considers communication as atwo-way process involving
the sender, receiver and feedback loop?

A)  Lisercommunication model

B) Transactional communication model

C) Interactive communication model

DY None of these

Which of the following terms refers to "learned predisposition to respond in a consistently
favourable or unfavourable manner with respect to a given ohject™?

A)  Learming

B) Animde

)} Personality

D)y Motivation

Which of the following factors do notaffect group performance?
A} Group cohesion

B) Group size

C) Formal leadership

D} None of these

According to equity theory of motivation,

A)  Motivation is a result of need fulfillment

B) Employee motivation at work is driven by sense of faimess
C) Performance is a result of consequences

D) MNone of these

Which type of leadership style is most suitable for new employees who do not have any
prior work experience?

A)  Participative leadership

B) Transactional leadership

C) Transformational leadership
D}y Autocratie leadership

(01) (A) (18)




97. Which theory of leaming emphasizes the role of consequences in shaping behavior
A)  Classical conditioning
B) Operant conditioning
) Cognitive theory
D) Instrumental conditioning

98. Which stage in the process of Organization Development involves collecting data through
interviews, surveys and observations to identify areas for improvement?

A) Entry
B) Diagnosis
C) Feedback

)  Intervention

9%, Which model of Organizational Behavior emphasizes the importance of understanding
the interactions among individuals, groups and organization as a whole?
A)  Contingency model
B) System model
C) Humanrelations model
D) Classical model

100, Which personality trait refers centers on ability of an individual to cope with stress?
&) Conscientiousness
B} Openness toexperience
C) MNeuroticism
D} Agrecableness

101. Which term refers to the systematic investigation, collection and analysis of information?
A) Experiment
B) Data analysis
C) Research
[} sampling

102, Which research design mvolves gathering information about present existing condition?
A} Descriptive research
B) Causal research
C) Comelational research
D) Mone of these
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103, Which measure of skewness is used (o describe asymmetry of a data distribution?
A)  Positive skewness
B) Negative skewness
) Skewness coefficient
D) Skewness ratio

104, Sampling means following a sequence of stages. Which ONE of the following stages
should come before the others

A)  Proceed with field work

B) Find suitable source for the population members
C) Define the people of interest

[} Examine the objective of stady

105, Inwhichscale of measurement does the rule of assigning numbers provides information
regarding the category to which the data belongs?
A)  Nominal scale
B) Ordinal scale
C) Ratio scale
D) Interval scale

106. A researcher wants to conduct research to examine whether there is significant difference
between the age of male and .female entrepreneurs or not. Which statistical test can be

used to test this,

A} Chi square test
B} Ttest

C)  ANDVA

Dy None of these

107. Which sample size determination T.EI:]'Iquue should be used to ensure that the sample is
representative of the population?

A)  Convenience sampling
B) Effect size calculation
C) Ransom sampling

D) None of these

108, What is the advantage of using a factorial design for an experimental study?
A} Ttensures high internal validity
B} Iirequires a smaller sample size
) Iteliminates the need for random assignment
[y MNone of these
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109.

110,

111.

112.

113,

4.

Which method of data collection is suited for collecting data from a large number of
participants quickly?

A)  Observations

B) Simveys

C) Experiment

D} Interviews

A manager at Swiggy wanis 10 know,

a  The population of new cities to be chosen for expansion

b Swigey's image/positioning in the market place

Which research approach should be used by the manager?

A)  Govemnment statistics; survey with customers

B) Intemal records; survey with customers

C) Government statistics: survey with customers and non customers
D) Internal records; survey with customers and non customers

For a given data, mean is 65 and Standard deviation is 5. What is the coefficient of
variation?

A) B3%

By &%

0 77%

D} 005

For a given data, Mean is 3, Median is 2 and mode of 1. Which type of distribution dees
this data represent?

A)  The distribution is normal

B) The distribution is positively skewed

() The distribution is negatively skewed

D) The distribution is symmetrical

Which measure indicates average distance of scores from the mean?
A) Range

B} Variance

)y Z score

D Mean Absolute deviation

A feel of deep respect and awe is known s
A) Glory

B) Respect

C) Reverénce

Dy Love
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115. Which of the following is the role of education and sanskar in human consciousness?

A)
B)
C)
)

Promoting Prosperity
Providing basic guidelines
Enabling wansformation
Ensuring harmony in society

116. Which of the following are the sources of imagination?

A)
B)
C)
D}

Sensation

Pre conditioning
Matural acceptance
All of the above

117. Which of the following is not a level of awareness of human conseiousness os sugpested
by Sigmund Freud?

A
B}
C)
D)

Conscious
Preconscious

Subconscious
Unconscious

118. How does competence in profiessional ethics impact an individual's professional conduct

A)
E)
)
)

Competence in professional ethics only applies to specific professions

[t ensures integration of ethical principles into decision making and conduct
It has no bearng on individual's conduct

MNone of these

119. Which of the following is not a need of SELF And body?

A)
B)

)
D)

Harmony
Trust
Fespect
Care

120. What is the significance of harmony in family and society?

A)
E)
Q)
D)

(01) (4)

Fulfillment of basic needs
Creation of trust and respect
Development of consciousness

Achievement of happiness and prosperity
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1. Find Jand ¥, in the following circuit?

O

a !
12V r
1_|e::"‘-¢ﬂ kL2

6

A)
B)
C)
D)

F
""a.'lﬁ" ﬂll.
30 k2
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ImA 5V,

-l maA, 10V,
D05mA, 10V,
0.05mA, 5V

2. Findthe voltages V' ad¥..

Fi Fa

A
ok

ImA =
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4 Ed
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15V, -6V,
6V,-0V,

15V, 6V,
15V, -6V

3. Choose the correct combination from below options for V., V., V, and V, respectively.

D
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Fla
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W K

A i
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A)
B)
C)
D)
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968, 145, -2.32, -7.54,
0,68, -2.32, 1.45,-7.54,
.7.54, 9.68, 1.45, -2.32,
9.68, -2.32, -754, 145,
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7.

Which of the following options is correct based on Assertion {A) and Reason (R).
Assertion (A):If the voltages across R, L and C elements connected in series in an
ac circuit are 300 V, 100V, and 500 V respectively. the total voltage applied will be 500V,
Reason (R): The applied voltage in the LCR series circuit 15 equal to the maximum
violtage existing across any of these elements.

A)  Both A and R are frue, and R is the correct explanation of A

B) BothAand R are true, but R is not a correct explanation of A

C) A s true, but R is false

) Asfalse, but R is false

What is the rms value of rectangular voltage wave with amplitude of 100 V7
Al 042V B) 100V,
C 110V D) {100/53 )V

The impedance of a circuit is given by Z = 3+ j4. Its conductance will be;
A) ¥, B) 3/25,
C) 34 D) 13

ABCD parameters of the following 2-port network are

15472 205 15472 05
A | ws 5-p| B 05 35-j2

W0 240 T+j4 05
Q |20 10 D) |as 1-7

The Z-parameter of the below shown circuit will be

e L
i
-t s . I +
v 1 n%_ﬂ v
- | i

3 -3 -3 -3
e e [

=z 3 3oy
G [-3 z] Rl =3 =2
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9.  The short circuit parameter matrix of the below shown circuit will be

I x
— .

+ a l in +
v, 105 i

*'I-
g

l

&

[0 -2
B N
B} _}i 3

o |4

D) None of these

2 1
10. Forthe two-port network N shown below, Z-parameter matrix is {I q] . The value

of I, in Amperes 15

(EIRY v " .|m§
A) 244, B) 94,
) 16A Dy 0A
K(l1-5)
11. Find the value of 'K for the system to be stable GUIH () = oo re
A) -2, B) 6,
) 10 )
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12. At t=0, the switch moves from 1 to 2. The form of the transient part of v (1) for t =0 is

v iFy
1 +“-."'-.-"-.'

""-""i' Il]_.
[ B=
4 Taa i +'
| |

A) (A A ) e

B) A Cos(0.50+A4,Sin(0.50),
C) A e’ Cos{0.51)+A.e Sin{0.51),
D) Ae'™+det™

13, Inthe h-parameter model of the 2-pont network given in the figure shown, the  value
ofh.=1

2
v "‘I"!*!
= ]
1’ 2
"'__4< 3{% 203 -}—'

A 08O,
B) 3/6 ',
) 16680
D) 1250

14. In asenes crcull on resonance, following will occur
A) X=X
BY V=Y.
€} Z-Rand V=V
D}  All of these
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16.

17,

18,

The impedance at resonance offered by a parallel resonant cireuitis
A)  Maximum givenby 1/CR
B) Maximum givenby L/CR
)y Minimum given by L/CR
D) Mirsmum given by 1/CR

If T is time constant and @ is the applied frequency, a low pass RC filter acts as a pure
mtegrator when

A) Wt =0,
B) wmt==],
) wor=l,
D) or<<]

RC network shown tn the grven figure can provide maximum theoretical phase shift of

A) 80°

B) 180°
Gy 20,
Dy 360"

In a LCR circuit capacitance is changed from C to 5C for the resonant frequency o
remain unchanged, the inductance should be changed from L to value:

A) LS5,

B) 3L,

Yy LA,

D} None of these
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19.

20.

21.

22

23,

When the frequency applied to a series LRC circuit is increased, the impedance of the
circuit:

A)  First increases and then decreases afier reaching a maximum value

B) Decreases

C) Increases

D) First decreases and then increases after reaching a minimum value

In the given circuit the switch is closed at time t = 0. The time taken for the circuit
current to reach steady-state value is

R=3 L= MimH
— T
] -.q"':;.. _J
v o
A) 0.2 ser, B) 5 sec,
C) 2 sec Dy ©5sec

A 10- 14 F capacitor in series with a 1-MI? resistor is connected across a 100-V DC
supply. The initial rate of rise of voltage across the capacitor is

A} 10OV, B} 001 Vs,
C} 1V D) 1V

; oo . - d’y o dy A
A system described by the following differential equation % EE+2}=- = a1} i

initially at rest. For input 2(2) = 2u(t), the output ¥(£) is
A (1—2e "+ e Fult)

BY (1+2e =2 uln)

C) {05+ e+ 15 T )hu(t)

13} (D54 277 & 227 }ulr)

The unit impulse response of a system is . h(f)=¢ ", for 1 = 0 For this system, the
steady-state value of the output for unit step input is equal to

Ay -1
By O
"6 |
D) o™

(03) (A) (8)




24.

.o ¥ig) ; -
The transfer function /R (s) of the system shown is

R(s— ) = ¥(s)
1
g1 -+
A 0
1
)
0 =
2
D) =

18,

6.

27.

Consider a system with the ransfer function G(s) = 7. Its damping ratio will be
0.5 when the value of K 1s

N
B 3
cy 1 e
Dy &

A causal system having the transfer function H(s) = — is excited with 10u(t]. The time

2
at which the output reaches 999¢ of its steady state value is
A) 27 sec
B) 25 sec
C) 23 sec
D] 21 zec

The output of a standard second-order system for a unit step input is given as

y(t)=1-2 ¢t cos {w"ﬂ_ - E:} The transfer function of the system is

A
A) IR
E} .-.—‘—i_nl
0 ;—'-f_ﬂa
D s

(03) (A) (9) [P.T.O.




28. An electromechanical closed-loop control system has the following characteristic

equation; s* + 6Ks” + (K + 2)s +8 Where K is the forward gain of the system. The
comdition for closed loop stability is:

A) K =0.528
B KE=2
C) k=0

D) & =-2.258

29, Consider the points 5 ==3tj4 and 5, =—3 -2 inthe s-plane. Then, for a system with the |

J;
' 1.,i"

open-loop transfer function Grs JH{: )=

A} 5,15 onthe root locus, but not 5,

B} 8,15 onthe root locus, but not 8,

C} BothS, and 5, are on the root locus
D) Neither 8, nor 5, is on the root locus

30. The 3-dB bandwidth of a typical second-order system with the transfer function
Cra) ard

i is given by
A) @ J1 28

B) mﬂJfl—{=]+v'{"—f£+l
C) mnwru__-afl}_[_‘l.fqtt_qz;
) ﬂn\ﬁl-li"*]—\-‘r‘ﬁ"‘-ﬂ?+l

31. Theimpulse response ifn] of a linear time-invariant system is given by hfnj=uln+3Hu
[#-2]-2u [n-T] where uln]is the unit step sequence. The above system is
A}  Stable but not causal
B) Stable and causal
C}  Causal but unstable
D}  Unstable and not causal

32. The sequence x[n}~0.5"u]n] is the unit step sequence, is convolved with itself to obtain

v[n]. Then

> Vnlis——=——
A) 2535 B) 3941
C) 4759 D) 681

(03) (A) (10)




sinft) sinft )

33. Ifthesignal x(t )= with *denoting the convolution operation, then x(r)

&t Fiys
is equal to
mal)
A) =
Eal el
B} 2ars
(ﬁ} Zmnith

=T

D) {‘JF.“F_*}:

ot

34. Aperiodic signal x(f) of period T_ is given by x(t ) = {ﬂ;l :E IE 1 the dc component
of x(#) 15
A) E:
B) G:':_l
o2
D) 2

35, The impulse response of a system is h{r)=ru(r). For an input w(¢-1), the output 15
A) :—-Il{t}
E-jl- ll:'r:ﬂu'[!— 1}

0 -1
m 1)

&

36. The input-output relationship of a causal stable LTI system is given as
¥ [ ]=oy[m—1]+Bx]n]. Ifthe impulse response hfn] of this system satisfies the condition

Z:_"h{n} =12, the relationship between o and J is

.""L]I ﬂ-i—?
B) .:r=1+‘_;?
C) o=2IF
Dy a=-2

(03) (A) (11) [P.T.O.




3. Youare working on the following cireuit wherein the cut-in voltage of both the diodes,
D1 and D2is 1'V. You now decide to apply a sinusordal imput voltage of frequency 1 kHz
and amplitude 10V. What will happen to the cutput voltage as a result of doing this?

Vi

A)  Itwill be a sinusoidal with amplitude of 5V.

B} It will be a half-wave reciified sinusoid of amplitude 5V .{only positive cycles)
C)  Itwill be a half-wave rectified sinusoid of amplitude 5V.{only negative cvcles)
Dy It will be a full-wave rectified sinusoid of amplitude 5V,

38. Find the modulus of instantaneous average output value of the circuit given below:

ot

n ——
(

Vin b 4

A) =2VmV.
B) -2Vm'nV,
C} Vm'nV.
D) 2VmWV

(03) (A) (12)



39. Find the hysteresis width for the following Op-amp circuit,

10 Sinet :}—JUWH

100 @
%%EIEI
i
A} 5V B) 692V
C) 308V D) 4V

40. For a Shunt-Shunt negativefeedback topology. the value of input impedance:
A} Increases,
B} Decreases.
C} Increases then decreases,
Dy Decreases then increases.

41. Find the value of Voltage gain of the following circuit. (Given V= 0.7V, Current
gain = 100, V,= 25 mV and the transistor is in Active mode)

137V
K
100 K
A) -BE9V. B) -56V
C)y -12V. D) -32V

(03) (A) (13) [P.T.O.




42. Find the value of R and Rs of the following MOSFET. (Given 1, =04 mA, V= 0.5V,
Vi=0.7 V., Kn= 100 pANV=, L=1 pm, W= 32 um and no channel length modulation)

v

A) 325KandSK
B) 42KandbK
C) 12Kand8K
Iy 325Kand8 K

43. Find the value of i0.

-

L i

-I-"-'D LAk
!Q'

RE% -8V ql;y 1K

A)  -TmaA,
B) -5mA.
C) -HmA.
D} -3ImA.

(03) (A) (14)




44, Find the vahe of C required for sustained oscillation of frequency | KHz in the circuit

below.
1K 21K
L \o
1K
iC
1K C
A) 12w uF
B) 1/m uF.
C) =x pF
D} '“'ﬁ T PF

45, The wavelength of the light radiated from GaAs laser is 860* 10", Calculate the energy
gap of the GaAs,

A} 143eV
B) 124eV.
) 169el:
D) 1.8eV

46. The effective mass of the electron is equal to thrice the effective mass of the hole, find
the distance of Fermi level in an intrinsic semiconductor from the center of the forbidden
band at room temperature.

A)  Fermi level lies below the center at a distance of (L0213 eV,
B}  Fermi level lies above the center at a distance of 0.0213 eV,
C)} Fermi level lies below the center at a distance of (L0315 eV,
D}  Fermi level lics above the center at a distance of 0.0315 eV,

(03) (A) (15) [P.T.O.



47.

48.

49,

sl

In a n-type semiconductor Fermi level lies 0.3 eV below the conduction band at 300K.
If the temperature 1s mcreased to 330K, find the new position of Fermi level.

A) 0.53eV,

B) (.3341 €Y,

C) 0.841eV,

D) 0.43eV.

Consider a 31 p-n junciion at 300K with doping concentration of N = 10°16 /em™3,
N= 1015 /fem"3, and built-in potential V', =0.635 V. Calculate the space charge width

dl
A) 053 um,
B) O.81um
€y 0.951 pm.
Dy L1pm

The transition capacitance of a step graded 81 p-n junction diode is 20 pF at a reverse bias
voltage of 5 V, and V0= 0.7 V. If reverse bias voltage is increased by 1 V., find the
change in the capacitance.

A) 2.1pF
B) 1.55pF.
¢y 32pF
D)y 43pE

In p-type Ge, acceptor concentration corresponds to 1 in 178 Ge atoms. [£the effective
mass of the hole is half of its true mass in room temperature, how far from the edge of
the valence band is the Fermi level?

A) EFis0.2562 eV above Ev.
B) EFis0.2562 eV below Ev.
C} EFi50.2562 ¢V below Ee.
D} EFis0.2562 above Ec.

Three scattering mechanisms exist in a semiconductor, If only the first mechanism was
present, the mobility would be 500 co’/Vosec. If only the second mechanism was present,
the mobility would be 750 co’'/V-sec, If only the third mechanism was present, the
mobility would be 1500 cm®/V-sec. Then the net mobility would be

A) 100 em*Vesec,
By 500 cm?V-sec.
C) 170 cm/Vesec.
D) 250 em’/V-sec.

(03) (A) (16)



52. Convert the decimal number (74.6) into binary number system.

A)
B)
C)
3}

10010101010
10010101011
1001010, 100]
10010101110

53, What 1s the value of output Z in 4= 1 multiplexer shown in the figure below?

A)
B)
C)
)

1,
= 1,
[ Niuiplezer =
i 1
A B
ANORC
AXNORC
BXOR ¢
B XNORC

54, Simplify the expression F{A.B.C.D)=n{0,1,2,4,5,6.8,10) using K-map.

A)
B)

)
D)

(B+C)(A+D).(B+D)

(A+C)(A+B)L(B+D)

{(A+C)(A+D)(C+D)
(A+C1{A+D)(B+D)

58, The minimum number of 2-input NAND gates required to implement 2-input XNOR
gate is

A)
B)
C)
D)

4

3
b
-

56. Convert gray code | 1001010 into binary number.

A)
B)
C)
D)

(03) (A)

10001110
10001111

10001100
10001000

(17) [P.T.C.



57. How many 3 * 8 decoder is used to construct 5 * 32 decoder?
A
B]
C)
[

] o G B

58. Consider the Boolean function z {a.b,c)

e

Which of the following min-term lists represent the circuit given above?
A) 3 (01.23)

B) 3. (1457
€ ) @5D
D) 3} @367
59, Ifthe input to the digital circuit consisting of a cascade of 25 XOR gates is X then the
output ¥ 15 equal to
l
F |:n )—ﬁ Masana F =
X
Ay 3
By 1
¢l
D} 0

(03) (A) (18)
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61.

ﬁll

The initial count of the right shift register is given as 0001 at Q,, Q,, Q, Q,,after how
many clock pulses it will be back to its initial position.

D
Ay 3 By 6
Q 7 D) &
A JK flipflop with J=1 and K=1 has 60 KHz clock input. The ) output is
A)  High constantly By  Lowconsiantly
C)} 60 KHz square wave D) 30 KHz square wave

Calculate the number of RAM memory chip to design 8 KB memory if memory size is
1024=] bits.

Ay 8 B) 16

Gy 32 D) 64

The hardware interrupts which can be delayed when a higher priority interrupt has occurred
at the same timeis

A)  Non maskable interrupt B}  Maskable interrupt

C)  Normal inferrupt D)  None of these

Calculate the delay produced by the microprocessor on executing the following
instructions. Considering the clock frequency of the microprocessor as 2MHz,

MVIC,FFH fil )

LOOr: DCR C 47T

INZ LOOFP 10T/7T

A) L5ms B .65 ms
Cy 1L.7ms D) 1.8 ms

(03} (A) (19) [P.T.O.
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67.

Which of the tollowing addressing modes does not require operands?
Ay Dhirect addressing mode

B} Indirect addressing mode

C)  Register addressing mode

D) Implied addressing mode

LDA 5800H instruction is an example of Instruction.
A) 1 byte B) 2bye

Cy 3 byte D} 4byte

For transducers, following statements are given:

a) An optical interferometer 15 useful for measuring extremely small motions

b) The damping ratio of a seismic instrument should be low for good dynamic
performance

¢} Arate gyrois a relative motion measuring device
d) Apoeumatic motion transducer is non-linear over a wide range of motion

@) A piezoelectric accelerometer can only be used for static motion measurement
Choose the correct answer from the options given below:

A)  (a)and(b)only B} (a)and(c)only
C) {(a)and (d)only ¥ (c)and(e) only

The following statements pertain to Fibre optic sensors uscd for data acquasition:

51: Affected by clectromagnetic interference, and radiated signals.

52: Compatible with fibre optic communication systems.

53: They donot conduct any electric current.

S4: Buited for taking measurements in environments that are explogive in nature.
Identify the INCORRECT statement{s).

A} Sdonly
B) 51 and54
) Slonly
D} 53 only

(D3) (A) (20}




69. Consider the following statements for prezoelectric materials:
al Al piezoelectric materials are ferroelectnic materials also.
h)  Piezoelectric materials have a high value of dielectric constant.
Which of the above statements 1s/are correct?

A)  Aonly B) Bonly
C} BothAandB [y MNeitherAnorB

70, What 15 the piezoelectric effect in a crystal?
A)  Change in resistance because of temperature
B} Change of frequency because of temperature
C) Curmreni is developed due to force applied
Dy Voltage is developed because of mechanical stress

71. A piczoclectric transducer has a crystal capacitance of 10~ F, cable capacitance of
5 = 107" F, and charge sensitivity of 15 = 10" Clem. If the input resistance of the

oscilloscope is 1 M{2 in parallel with C = 15 = 10" F, then what will be the voltage

sensitivity?
A) 2000 Viem B) 3000 Viem
Cy 4000 Viem B) 5000 Vicm

72. Which of the following statements are correct?

a)  If the intermediate frequency is too high, poor selectivity results even if shamp
cutoff filters are used in the [F stage.

b) A high value of intermediate frequency increases tracking difficulties,

¢}  As the intermediate frequency is lowered, image frequency rejection becomes
better.

d} A very low intermediate frequency can make the selectivity too sharp.
Choose the correct answer from the options given below:

A) aandbonly

B) bandeconly

C) canddonly

D)  banddonly

(03) (A) (21) [P.T.O.
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74.

75.

T6.

Differential Amplifier with transistors or FETs pairs in it is known as T

A} Band Pass Amplifier B}  Operational Amplifier
C) High Pass Amplifier D}  DCAmplifier

D Chopper type Amplifiers are useful in T

A)  Measuring Instruments B) ACAmphfication

C)  Servo Drives D}  Impedance Matching

[fthe voltage across electrostatic voltmeter is increased by 10%; then deflecting torgue
15

A) Decreased by 10% B Increased by 0%
C) Decreased by 21% D}  Increased by 21%

The voltmeter in the circuit shown in the figure is ideal. The transformer has two identical
windings with perfect coupling. The reading on the voltmeter will be

®

220 V, D
50 Hz

Al 4oV
B} 220V
£} 10V

D Zero

(03} (A) (12)
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80.

Direction: It consists of two statements, one labeled as *Statement (1)” and the others as
‘Statement (11)". You are to examine these two statements carefully and select the answer
using the codes given below:

Statement (T): Electrostatic Wartmeter is not widely used commercially because of its
inability to measure the power of high value.

Statement (II): It 15 used mainly for very small power measurements at high voltages
and low power factors.

A} Both Statement (1} and Statement (11) are individually true and Statement (IT) 15 the
correct explanation of Statement (1)

By Both Statement (I} and Statement (1) are individually true but Statement (11} 15
NOT the correct explanation of Statement (1)

C)  Statement (I) 1s true but Statement (I1) 15 false

)  Statement (1) 15 false but Statement (1) 18 true

A voltmeter with an internal resistance of 200 k£? when connected across an unknown
resistance reads 250 V. The milliammeter internal resistance = 0 connected in series
with the above combination reads 10 mA. The actual value of the unknown resisiance

I

Ay 25k0 B) 200k}

) 2856 k02 Dy 20k0

The difference between a sample statistic and the corresponding parameter is known as
A)  Standard error

B) Sampling error

) Systematic error

Dy Probable error

A S-ampere ammeter is designed to be accurate within +1.5% at full scale. What is the
value of the limiting error when the ammeter is used to measure a current of 2.1 ampere”

A)  3.89% B) 357
) 4.28% D)y 23%%

(03) (A) (23) [P.T.O.
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A polymer-based implant is facing degradation due to chain oxidation, scission, and
cross-linking. Which common pre-implantation process can cause this type of
degradation

A)  Pre-sterilization cleaning

B} Gamma-irradation

C)  Storage
D} Autoclaving

Which amongst the following is the most suspectable polymer to degradation through
hydrolysis

A)  Polyether

B) Polyethylene

C)  Polypropylene

D}  Polystyrene

The following statements describes the working of the detection system of a scanning
electron microscope-

a)  Everhart-Thornly (E-T) detector works by attracting escaped electrons (back
scattered electrons-BSEs and all the secondary electrons-5Es)

by A positively biased grid placed directly in front of 3 positively charged scintillator
attracts S5Es

g)  Ancgative bias on the grid will result in only the BSEs being detected
Which of the above statements are correct”

A)  Allofthe above B) bandc

C) aandb D) aandc

The following statemenis describe the theoretical concepis of X-Ray Diffraction analysis-

a) Miller indices are the fractional intercepts which the plane makes with
ervstallographic axes.

b} Diffraction occurs only when Brapgg's Law is satisfied condition for constructive
mnterference of two X-rays. from planes with spacing d.

Which of the above statements are correct”
A) Botha&hb B} Onlya

C) Onlyb D)  Noneof theabove

(03) (A) (24)
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The plastic response (deformation) of a materials to compressive force is known as:
A)  Malleahility B)  Ductile marenal
C) Plastic material Y  Elastic material

The following statements describe properties of bioceramics-

a) Differences in the microstructures of the five categories of bioceramicsare
primarily a result of the different thermal processing steps required to produce
them.

by  Therelative rate of densification during liquid-state sintering is slower than that of
solid-phase sintering

Which of the above statements are correct?
A) Botha&h B) Onlya
C) Onlyb D) Noneofthe above

Superelasticity (or psendoelasticity ) refers to the ability of Nikel-Titaniom alloy (NiT1)

to return to its original shape upon unloading after substantial deformation. The following

statements describe the phenomenon-

a}  This is based on stress induced martensite formation.,

bl When the stress is released, the martensite transforms back into austenite, and the
specimen returms back to 1ts original shape.

Which of the above statements are correct”
A) Botha&hb B)  Onlya
C) Onlyb )  Noneofthe above

Following condition represents onset of necking:

A) Eu=n
BY eu=I+n
C) su=Ilm

D}y esu=In({l+n)

According to distortion-energy criterion, vielding occurs when:

A} Distortion energy reaches a critical value

B} Second mvarnant of the stress deviator exceeded some critical value
)  Octahedral shear stress reaches a critical value

)  All ofthe above

(03) (A) (25) [P.T.O.
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Period in gait when both lower extremities are in contact with walking surface in reference
Timb:

Ay  Cadence B) atep length

'} Douhle stance D) Stride length

Druring normal gait, the center of gravity oscillates vertically approx. How many inches?

Ay 2
B) 4
) 8

D) Thecenter of gravity remains constant duning normal gait

Which of the following is the correct sequential order of the phases of healing?
A)  Remodelling, inflammation, hemostasis, and repair

B) Inflammation, hemostasis, proliferation, and maturation

C) Hemostasis, inflammation, repair, and remodelling

D) Inflimmation, maturation, proliferation, and hemostasis

The following statements describe events during wound healing process-

al Ml to M2 macrophage phenotype change occurs in accordance with the change
from inflammation 1o repair stage

b}  During Fibroplasia, fibroblast profibrotic phenotype is completely replaced by a
migratory phenotype

Which of the above statements are correct?

A) Botha&b B} Onlya

C) Onlyb D}  Nooeof the above

The following statements relates to bicarbonate buffer system-
a) Carbon dioxide in the gas phase dissolves in the medium, establishes equilibrium
with HCO™ ions, and increases the pH
b)  Awmnospheric CO, tension will regulate the concentration of dissolved CO, directly,
as a function of fime
c)  Thisregulation in turn produces H,CO,

Which of the sbove statements are correct”?
A)  All ot the above

B} BandC
C) OnlyA
D) OmnlyB

(03 (A) (26)
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Cell storage techniques reduces the following and helps in preserving the cells-
a) Genotypic drift due to genetic stability.
bl  Senescence and the resultant extinction of the cell line.
¢)  Stabilization of growth characteristics and acquisition of malignancy-associated
properties.
d)y  Phenotypic instability due to selection and dedifferentiation,
Which of the above statements are correct?
A} Allofthe sbove B) bandd
C) aande D) aandb
Which is the most commonly used cryvopreservative for freezing cells
A)  Glycerol B)  Dimethyl sulfoxide (DMSO)
)} Polyvinyvipymrolidone (PVP) Y}y  Polyethylene glycol (PEG)
Telomerase is composed of three pnncipal subunits, an RN A component (hTR). a protein
catalytic subumit (hTERT), and dyskerin (DE.C1), Very recently a holoenzyme subunit,
TCABI (Telomerase Cajal body protein 1). Which of the following are used to induce
immortalization m the cell lines-
A)  hTRand DKC1 B)  Only DECI
C) TCAB] and hTERT BJ] hTERT oaly
Consider the following statements when neoplastic transformation takes place in cultured
cells-
a]  Loss of cell-cell recognition
b}  Disorganized growthpattern
¢}  Loss of contact inhibition
d)  Cells can grow detached from the substrate, in suspension culture
Whach of the above statements are correct?
Ayl All ofthe above
B) bandd
) aande
D) aandb

(03) (A) (27) [P.T.O.
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Detection of mycoplasma infections is not obvious byroutine microscopy, other than
through signs of deteriorationin the cell culture, Following are some available technigues-
a)  Fluorescent staining of DNA

b)  Polymerase chain reaction

¢}  Chromatography

d)y  Autoradiography

Which of the above specialized technigues can be used for detection of mycoplasma
contamination-

A} b.c.andd B All of the above

C} abandd D}y candd

Optimial freezing of cells for maximum viable recovery on thawimg depends on nimizing
intracellular ice crystalformation and reducing cryogenic damage from foci of
highconcentrationsolutes formed when intracellularwater freezes. This is achieved by-

a) By freezing slowly

b}y By using a hydrophilic crvoprotectant

¢} DBy storing the cells at the lowest possible temperature

d) Bythawingslowly

Which of the above statements are correct?

A)  All of the above B b,cand d

C) aandc D} abande

Cell- extracellular matrix interactions play a vital role in developmental process, The
fellowing processes are involved in tissue developmeni-

a)  Adhesion and migration

by  Proliteration

) Differentiation

d)  Apoptosis

Which of the above are regulated by ¢ ell-matrix interactions-
A} Allofthe above B b.candd
C} aandc (B )] a,bandc

Various signalling pathways are involved during healing and regenerative process.
Following are some signalling pathways-

a) FAK/Src

b}  MAPINK

Which of the above pathways are involved in healing?

A) Onlya B} Onlyb

C) BothaXkb D}  None ot the above

(03) (A) (28)
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Cell surface receptors other than syndecans and integrins can also promote cell migration.
Following are some common cell surface recepiors-

a)  Hyaluronan-binding receptors

by CD44

¢}  Toll like receptors

d)  Insulinreceptor

Which of the above promote cell migration-

A} Allofthe above B) b,ecandd

C) aandc Dy abande

Foreign Body Response (FBR} involves the following steps-
a)  Fibroblast & Endothelial cell recruitment

by  Inflammatory cell recruitment

¢}  Foreign body giant cells (FBGC) formation

d)  Protein adsorption

e}  Fibrous capsule formation

Which is the cormrect sequence of events during FBR-

A)  d-b-a-c-e By a-b-c-d-e
C) e-d-c-a-d 0 ce-b-ad

Scars formed under excessive external tension may have increased fibrosis through
feedback loops between mechanical cues and matrix stiffenmg. Following factors regulate
matrix stffemng-

a) Cellularity

b Vascularity

¢) Inflammation

dy  Myvofibroblast mansformation

Which of the above are increased during excessive external tension-

Ay b,candd B) aande

C) abandc Dy  All ofthe above

Connective tissues are exposed 1o the various mechanical stimuli. Some physiological
mechanical stimuli are listed below-

a} Cyclic siramn

b}  Interstitial flow

¢) Compression

d)  Shear flow

Which of the above are not experienced by connective tissues-
Al b,candd B) Onlyd

C) abande D) Allofthe above

(03) (A) (29) [P.T.O.




107. Which of the following cell organelles are not present in procaryotic cells-
A) Plasma membrane B) Ribosomes
C)  Cellwall D) Nucleus

108. Which of the following are not present in a enkaryotic cell's nucleus-
A)  Nuclear membrane B} Chromatin
C) Nucleoid D)  Nuclear pores

109, The enzymes present in pancreatic juice arc:
A)  Amylase, Trypsinogen, Peptidase, Rennin
By Peptidase, Pepsin, Amylase, Rennin
C) Malase, Amylase, Trypsinogen, Pepsin
D}  Trypsinogen, Lipase, Amylase, Procarbo-xypeptidase

110. Which of the following hormones stimulates the production of pancreatic juice and

bicarbonate”
A)  Cholecystokinin and secretin B)  Angiotensin and epinephrine
C)  Insulin and glecagon Dy Gastrin and msulin

111. Which of the following is synthesized and stored in the liver cells?
A) Lactose B}  Arabinosc
C) Glycogen D) Galactose

112. Which of the following is correct for the partial pressure of oxvigen in alveoli?
A)  Lessthan the blood B) Less than carbon dioxide
C)  Egual to that of the blood D)  More than the blood

113, RBCs present in the blood of a person residing at higher altitudes-

A)  Increase in the number Bj Increase n s1ze
C)  Decrease in size L} Decrease in the number
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114. Most of the carbon dioxide produced in the tissues is transported to the lungs as-
A)  Attached to haemoglobin B Carbonates

C)  Dissolved in the blood D) Bicarbonates

115. Which of the following is one of the parts of the hindbrain?

A} Corpus callosum B)  Hypothalamus
C) Cerebellum D)  Spinal cord

116. Ifthere is an injury in the hypothalamus region of the brain, it is most likely to affect-
A)  Short-term memory B)  Regulation of body temperature
C)  Decision making D)  Co-ordingtion during locomotion

117. Afferent neurons carry nerve impulses from-
A} Receptors to UNS
B) Central nervous system (CNS) to muscles
) Eftector organs to CNS

D} CNS to receptors

118. The seminiferous tubules of the testis are lined by the germinal epithelium consisting

of-
A)  Spermatogonium B) Spermatids
C)}  Spermatocytes D)y  Cells of Sertoli

119. There is a connective tissue cond extending between the testis and abdominal wall knownas-
A)  Gubernaculum
B} Mesenteric cord
C) Spermatic cord
[} Testis cord
120. After ovulation, the Graafian follicle becomes an endocnine organ called-
A}  Owarian tube
B) Fibrin
) Corpus luteum

D) Globulin

(03) (A) (31)
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I. Maximum Shear Stress Theory is also known as:
A)  VonMises Theory
B} Guest’s theory
C) 5t Venant's Theory
D) Rankine Theory

2.  Principal stresses at a point are 80 N/mm? and 40 Nfmm?, both tensile. The yield stress
in simple tension for this material is 200 N/mm?. The values of factors of safety according
to maximum principal stress theory and maximum shear stress theory, respectively, are

A) 25and25
B) 2.5and5.5
C) 5.5and 1.67
D) S5ands

3. What is the shear stress at the neutral axis in a beam isosceles triangular section with a
base of 40 mm and height 20 mm subjected to a shear force of 3 kN7

A) 3 MPa
B) &6MPa
C) 10MPa
D) 20MPa

4. A 100 mm diameter solid shaft in a small hydraulic turbine is subjected to an axial
compressive load of 100 = kN and a torque of 5 « kNm. The maximum shear stress that
can be induced in the shaft is

A) 2043 Nimm?
B) 20,8 N'mm?
C) 20415 N'mm?

D) 2017 N/mm?

(06) (A) (3) [P.T.O.



5.  Asolid shaft A of diameter I} and length L is subjected to a torque T, another shaft B of
the same material and of the same length, but half the diameter, is also subjected to the
same torque T. the ratio between the angles of twist of shaft B to that of shaft A is

A) 32 B) 16
o 4 D) 8

6.  Thebuckling load for a given material depends upon:
A)  slenderness ratio and modulus of elasticity
B) Poisson’s ratio and modulus of elasticity
) Poizson’s ratio and slendemess ratio

D) Slenderness ratio and cross-sectional area

7.  The hoop stress induced in a thick cylinder due to internal pressure will be
A) Tensile B) Compressive
C) Shear D} Torsional stress

8. Inthe Fig., if the mass m_ is placed on an inclined rough plane having coefficient of
friction 4, then the tension in the string will be

A

miy iy g (14500 @ + pcos a) my. . g1+ sine - peosa)
A) B, 4 Wy B) "+ m,
my gl + peos o) o mity s (] = g5 )
m, +m, ) m o+
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A circular three-pinned arch with a span of 40 meters and an elevation of 8 meters is
hinged at the crown and springing. On the left side, it carries a horizental load of 100 kN
per vertical meter. At the right springing, the horizontal thrust will be

A) 600 kN
B) 400 kN
C)  200kN
D) 100 kKN

The moment of inertia of a thin spherical shell of mass m radius r about its diameter is
A)  mrt203

B) 2mp*273

Q) 2mr2t5

D) amen2is

Asimply supported beam with 2 gradually varying load from zero 1o W per unit length at
Ajis shown in Fig. below. The maximum bending moment for the beam is:

e -

L

£ p

A [

L3

A} (WI"2)/(3.F)
B) (wl*2)/(6.43)
C) (WF2V(953)
D) (wl"2)(12,3)

(06) (A) (5) [F.T.0.



12. A two span continuous beam is having equal spans each of length L each subjected to a
uniformly distributed load w per unit length. The beam has constant flexural rigidity, than
the reaction at the middle support is

A) wl

B) S5wL2
C) SwlLd4
D) SwL/§

13. Determine the static indeterminacy of the beam shown in Fig. Below ;

2
8]
e

Ay 2
B} |

C)
D)

14. Inthe cantilever beam POR shown in figure below, the segment PCY has flexural rigidity
El and the segment QR has infinite flexural rigidity. The deflection and slope of the
beam at () are respectively.

A)  (SWL3)6EI and (3WLA2)/2E]
B) (WL"3)/3El and (WL*2)2EI
C) (WL~3)2Eland (WL 2)EI

D) (WLA3)/3Eland (3WLA3)V2EL

(06) (A) (&)



15. A beam fixed at the ends and subjected to lateral loads only is statically indeterminate
and the degree of indeterminacy is

A)  One
B) Two
C) Three
Iy Four

16. A concrete mix is o be designed for a strength of 25 MPa. If 5% of samples are having
cube strength below 25 MPa by more than 5 MPa, and the standard deviation of the
samples is 3 MPa. Determine the target mean strength?

A) 11.75 MPa
B) 2823 MPa
C) 3325 MPa
D) 1675 MPa

17. The cube sirength results for 40 cubes of concrete produced at the site building project
are shown in the histogram below:

Determine the probability that the strength is less than 25 MPa?
A) 0.15 By .13
C) 0125 D 02

(06) (A) (7 [P.T.O.



18.

19.

20.

21.

What is the limiting percentage of tensile steel in a rectangular section having grade of
concrete as M25 and characteristic strength of steel (o, ) as 550 N/mm? 7

A) 22

B) 119

C) 094

D) 0.83

Which of the following statements is true for the design of a RCC section according to
limit state of collapse:

i)  The maximum strain in concrete ai the owermost compression fiber is taken as
0.35% in bending regardless of strength of concrete.

ii) Therelationship between stress-strain in concrete is assumed to be parabolic with
maximum stress equal 1o 0.446 o, 7

A) Onlyi

B} Onlyii

C) Bothiandii

D) WNeither i nor i

A floor slab of thickness, t, is cast monolithically transverse to a rectangular continuous
beam of span L, and width, B. If the distance between two consecutive points of
contraflexure is, [. o, the effective width of compression flange at a continuous support
is

A) B

B) L3

C) B2
D) B+6t+L 6

In shear design of an RC beam, other than allowable shear strength of concrete (¢ _c),
there is also an addition check suggested in IS 456:2000 with respect to the maximum
permissible shear stress { ¢ _cmax). The check ¢ _cmax is required to take care of

A)  Additional shear resistance from reinforcing steel

B) Additional shear stress that comes from accidental loading
C) Possibility of failure of concrete by diagonal tension

D}  Possibility of crushing of conerete by diagonal compression.

(06) (A) (%)




22. A column of size 450 mm * 600 mm has unsupported length of 3.0 m and is braced
against side sway in both directions. According to IS 456:2000, the minimum

eccentricities (in mm) with respect to major and minor principal axes are

Al
B)
€
D)

20 and 20
26 and 21
26 and 20
2] and 15

23, Asper IS 3370 (part2), the permissible compressive stress in steel reinforcement for a
column subjected to direct load in case of high strength deformed bar

Al
B)
©)
D)

115 MPa
140 MPa
130 MPa
125 MPa

24. In post-tensioned pre-stressed concrete beam, the end block zone is the zone between
the end of the beam and the section where:

A)
B)
)

)

Placed at the center of cross-section over the entire span.
Placed at some eccentricity over the entire span.

Varying linearly from the center of cross-section at the ends to maximum
ecceniricity at the middle section.

Parabaolic with zero eccentricity at the ends and maximum eccentricity at the center
of the span

25. The percentage loss of prestress due to anchorage slip of 5 mm in a concrete beam of
length 30 m which is post-tensioned by a tendon with an initial stress of 1000 N/mm?*
and modulus of elasticity equal to 2.1 * 104 N/mm? is

A)
B)
C)
8
(06) (A)
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33%
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26. A structural member carrying a pull of 700 kN us connected to a gusset plate using
rivets. If the pulls required to shear the rivets, to crush the rivets and to tear the plate per
pitch length are respectively 60 kN, 35 kN and 70 kN, then the number of rivets required
will be:

A) 12
B) 18
C) 20
D) 22

27. The effective throat thickness in case of incomplete penetration butt weld is taken as
A} T/8™ of the thickness of the thicker part jointed
B) 7/8" of the thickness of the thinner part jointed
C) 5/ of the thickness of the thicker part jointed

D} 57" of the thickness of the thinner part jointed

28. According to Indian standards, if the angle between fusion faces of a fillet weld is

60° - 90°, the effective throat thickness is equal to
A) U/ f2 . size of the weld

B) /3 .size of the weld

C)  Jo .sizeofthe weld

D) 3 .size of the weld

29. The slenderness ratio of a single strut should be less than
A) L8O
B} 250
C) 300
D) 350

(06) (A) (10)



30. The cffective length of a structural steel compression member of length L effectively
held in position and restrained against rotation at one end but neither held in position not
restrained against rotation at the other end, is

A L

B) 12L
C) L5L
D) 2L

31. Which of the following statements are true regarding relationship of viscosity with
temperature?
1. Viscosity of liquids decrease with the increase in temperature
2. Viscosity of gases increases with increase in temperature
3. Viscosity of liguids increases with the increase in temperature
4,  Viscosity of gases increases with decrease in temperature
A) land2
B) 2and4
C) 1only
D) 2Zonly

32. What is the shear stress at the surface of a flat plate when an oil with a dynamic viscosity
of 0.4 N-s/m? flows over it? The equation describes the velocity distribution of the flow:
u=(4/3)y* + by - 9, where "v" represents the vertical distance from the plate surface

A) 3.6 Nim?
B) ONm’
C) 2.4 Nfm
D) -9 N/m?

33. Determinethe surface tension acting on a soap bubble with a diameter of 72 mm, given
that the bubble exhibits an excess pressure of 100 N/m*/

A) 0.18 N/m
B) 0.72N/m
C) 0.9N/m
D) 0.36 N/m

(06) (A) (11) [P.T.0.




34. Consider a metal gate measuring (6*6) m, which is restraining an oil with a relative
density of 0.9 on one side, with the 0il's free surface at the top. Calculate the moment of
the force exerted by the oil with respect to the bottom edge of the gate (where "2" represents
the specific weight of water):

A) 216z
B 1944z
) Jiz
) 36z

35. The value of momentum correction factor for laminar flow through a circular pipe is:
A) 473
B) 2
C) 3/4
B 4

36. Assertion: Anideal fluid is incompressible and non-viscous in nature.

Reasoning: [deal fluid is only an imaginary fluid as all the fluids which exist have some
viscosity.

A} Both A and R are true and R is the correct explanation of A,

B} Both Aand R are true but R is not the correct explanation of A,
C)  Aistrue but R is false.

) Aisfalse but R is true.

37. While solving a2 dimensional similarity problem based on free surface flow over aspillway
then what will be the value of scale ratio for acceleration? (Where L_is length scale

ratio)
A) L_;—
B) 1
0 L3
D) Lt

(06} (A) (12)



38. Inthe case where the angle of contact of a liquid drop is acute then:
A} Cohesion is equal to adhesion
B} Cohesion is more than adhesion
C} Adhesion is more than cohesion
D}  There is no relationship with cohesion and adhesion

39.  Which one of the following conditions explains the stable equilibrium condition in case
of a floating body?
A)  When center of buoyancy is above center of gravity
B)  When metacenter is below center of gravity
C) When center of buoyancy coincide with center of gravity

D)  When metacenter is ahove center of gravity

40. The specific energy of a 15m wide channel is to be 3 kg-m/kg. Determine the depth of
flow when the discharge us maximum for the given specific cnergy?

Al 5m
B) 2m
Oy "1.5m

D) lm

41.  Which of the statemenis below are correct concemning the Reyvnolds number in the case
of a circular pipe:

1. Flow is laminar if R_ <2000 2. Flow is laminar ifR_<500

3. Flow s turbulent if R_= 4000 4.  Flowis turbulent irR_=> 2000
A) land3

B)Y 2and4

C) 1and4

D} 2and3

(06) (A) (13) [P.T.0,




42. Consider a main pipe carrying water between two reservoirs which divides into two parallel
branch pipes A and B. Diameter of pipe A is twice than that of pipe B. Calculate the ratio
of discharge obtained from pipe A than that of pipe B?

2
B)
)
D)

4

5.65

6.39

43. The perpendicular distance by which the boundary of a solid body should be shifted to
compensate for reduction in flow rate on account of boundary layer formation is known

as:
A)
B)
C)
D)

Momentum Thickness
Displacement Thickness
Energy Thickness

Discharge Thickness

44, OGivena geometrically similar model of a spillway with a length scale ratio of 1/16, if the
discharge in the prototype is measured to be 10240 m*/sec, what is the corresponding
discharpe in the model of the spillway?

A)
B)

Q)
D)

10 m'fs
640 mi/s
40 m'fs
2.5 mYs

45. The equation explaining the velocity potential function for a fluid flow is given as
18x* + 4y, calculate the value of velocity at {1,0):

A)
B)
C)
Dj)

(06) (A)
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46.

47.

49,

Which one of the following statements is NOT correct?

A)  When the water content of soil lies between its liquid limit and plastic limit, the
soil is said to be in plastic state.

B) Boussinesq's theory is used for the analysis of stratified soil,

C) The inclination of stable slope in cohesive soil can be greater than its angle of
internal friction.

3} Forsaturated dense fine sand after applying overburden correction, if the standard
penetration test valuc exceeds 15, dilatancy correction is to be applied.

If soil is dried beyond its shrinkage limit, it will show

A)  Large volume change
B) Moderate volume change
C) Lowvolume change

D} No volume change

A fine grained soil has 60% (by weight) silt content. The soil behaves as semi-solid when
waler content is between 5% and 28%. The soil behaves fluid-like when the water content
is more than 40%, The 'Activity’ of the soil is

A) 3.33
B) 1.5
C) 28
D) 0.3

A masonry dam is founded on pervious sand having porosity equal to 50% and specific
gravity of sand particles to 2.50. For a desired factor of safety of 3 against sand boiling,
the maximum permissible upward gradient will he

A} 2.5
B) 4

) 0.5
D) 1.25

(06) (A) (15) [P.T.O.




51.

52.

54.

Root time method s used to determing
A) T, time factor

B) C,, coefficient of consolidation
C) a, coefficient of compressibility

D) m, coefficient of vol. compressibility

Sand drain are used to
A} Reduce the settlement B) Transfer the load
)  Increase the permeability D) Accelerate the consolidation

A soil sample is subjected to a hydrostatic pressure & The Mobr circle for any point in
the soil sample would be

A) Acircle of radius & and centre at the origin

B) A circle of radius & and centre at a distance o from the origin
C) A pointat adistance o from the origin

) A circle of diameter & and centre at the origin

The undrained cohesion of a remoulded clay soil is 10 kN/m*. If the sensitivity of the
clay soil is 20, the corresponding remoulded compressive strength is

A} 5kN/m'

B} 10 kN/m’
C) 200 kN/m?
D) 20 kN/m’

The plate load test was conducted on a clayey strata by using a plate of 0.3%0.3 m
dimensions, and the ultimate load per unit area for the plate was found to be 195 kPa. The
ultimate bearing capacity (in kPa) of a 2m wide square footing would be

A) 27
B) 30

C) 195
D) 180

(06) (A) (16)




85 Four columns of a building are to be located within a plot size of 10 m*® 10m. The expected

load on each column is 4000 kN. Allowable bearing capacity of soil depaosit is
100 kN/m?. The type of foundation best suited is

A)  Isolated footing B) Raft foundation
C) Combined footing D) Pile foundation

A core cutter of 130 mm height has inner and outer diameters of 100 mm and 105 mm,
respectively. The area ratio of the core cutler is

A) 1025
B) 10.75
C) 105
D) 13

57. A 0.5%0.5 m square concrete pile is to be driven in a homogenous clayey soil having

38,

50.

undrained shear strength C, = S0kPa and unit weight, = 18.0kN/m’. The design capacity
of the pile is 600 kN, The adhesion factor @ is given as 0.75. The length of the pile
required for the above design lnad with a factor of safety of 2.0is

A} 145m

B} 1Z.5m

Cy 11.8m

D) lé6m

Contact pressure for a rigid fooling resting on clay at the centre and the edge are
respectively

A)  Maximum end zero

B} Minimum and maximum

C) Zeroand maximum

D) Maximum and meaximum

A strip footing is resting on the ground surface of a pure clay bed having an undrained
cohesion C . The ultimate bearing capacity of the footing is equal to

Al IxC,

B) (x+2)C,

Cy =L,

D) (x+3)C,

(06) (A) (i7) [P.T.0.



6. Surcharge loading required to be placed on the horizontal backfill of a smooth retaining
vertical wall so as to completely eliminate tensile crack is

Al 2e

B 2 -K,
C) 2c/(K )M
D) 2e/K,

61. For one cubic meter of brick masonry, the number of bricks required are
A) 400
B) 450
C) 300
DYy 550

62. The shrinkage of concrete
A)  Is proportional to contents of cement
B) Isdirectly proportional to water content at the time of mixing
€)  Increases with the increase in the pereentage of concrete
D)y All of the above

63. Therapid hardening Portland cement is obtained by
A)  Grinding the clinker to a high degree of fineness
B) Adding calcium sulphate to the mixture
C) Adding gypsum after grinding
D} Bumning the mixture at a lower temperature

64. The addition of pozzolona to Portland cement causes
A)  Lessheat of hydration
B) Increase in shrinkage
C) Decrease in permeability
D} Al of the above
(06] (A) (18)



65. The compressive strength of a good Portland cement and standard sand mortar after
3 days of curing should not be less than

A)  TMN/m?
B) 11.5 MN/m?
C)  17.5 MN/m?

Dy 21 MNm*

66. Partial or complete elimination of formwork is possible in the construction by using
A)  Ferro-cement
B) Aluminacement

() Rapid hardening cement

D) Airentrained cement

67. Polymer concrete is most suitable for

A)  Sewape disposal works
B) Road repair works

C) Mass concreting works
) Insulating exterior walls of an air-conditioned building

68. Which of the following is/are the property(s) of good quality stones?
1.  Crushing strength greater than 1000 kg/cm®
2.  Specific pravity should be greater than 2.7
3, A stone is rejected if it absorbs water more than 20%
A) 2and3
B) Onlyl
C) 1,2and3
D) land2

(06) (A) (19) [P.T.O.



69. The wood preservative "creosote” is derived from:

70.

71.

71,

A)  Wouod or coal

B) Pentachlerophenol

) Chromated zinc chloride
Dy Acidic cupric chromate

In measurement of Plastering activity, No deduction is made for small opening up to
and at the same time, no additions are made for jambs, soffits and of the sills of

these operiing.
A) 0.1 sgm
B) 0.53zgm
C) 10sgm
D) 0.001 sgm

What is the correct sequence of preparing an estimate?

1. Detailed estimate 2. Approximate estimate
1. Supplementary estimate 4.  Revised estimate

A) 1,2,3,4

By 4,31,2

cy 2,134

Dy L334

The scrap value of a building may be abowmt percentage of the total cost of
construction.

A ™
By 10%
C) 5%

Dy 12%

(06) (A) (20



73. The activity which is crashed first has

Al
B)
C)
D)

Least cost slope
Highest cost slope
Crashing has no relation with cost slope

Mone of these

74. Slack time in PERT analysis

A)
B)
C
D)

Can never be greater than
Is always zero for critical activities
Can never be less than zero

Is minimum for critical events

75. The optimistic, most likely, and expected completion time of an activity are 5 days,
10 days, and 21 days respectively. What are the expecied time and standard deviation?

A)
B

€)

D)

12, 3
11, 4

11, 2.67
12, 16

76. The type of surveying in which the curvature of the earth is taken into account is called

A)
B)
Q)
b

Plane surveying
Geodetic Surveying
Preliminary surveying
MNone of the above

77. The reduced bearing of a 1 5m long line is N30°E. The departure of the line is

Al
B
€]
D

(06) (A}
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8.5
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78.

9.

Bi.

81.

An observer standing on the deck of a ship just sees the top of a lighthouse. The top of
the lighthouse is 36m above the sea level and the height of the observer's eye is 4m
above the sea level. The distance (in km. ) of the observer from the lighthouse is

A) 40
B) 3
¢ 36
D) 28

Camber on highway pavement is provided to take care of
A)  OffHracking

B) Sightdistance

C) Centrifugal force

D) Drainage

Width of carriage way for a two lane with no kerbs is recommended to be
Ay 35m

B) 7m

<)y T5m

D) 55m

Asper IRC: 67-2001, a traffic sign indicating the speed limit on a road should be of
A)  Circular shape with white background and red border

B} Trangular shape with white background and red border

C) Triangular shape with red background and white border

D) Circular shape with red background and white border

A linear relationship is observed between speed and density on a certain section of a
highway. The free flow speed is observed 1o be 60km/h and the jam density is estimated
a5 50 vehicle/km length. Based on the above relationship, the maximum flow expected
on this section and the speed at the maximum flow will respectively be

A) B0 vehicle/h and 80kmih
B) 1350 vehiclekm and 60 km'h
C) 90 vehicle/km and 60 km/h
D}  1350vehicle/km and 30 km/h

(06) (A) (22)




83. The initial concavity in the load-penetration curve of 2 CBR testisNOT dueto
A) Uneven top surface
B} High impact at start of loading
C) Inclined penetration plunger
D) Soft layer of soaked soil

84. AsperlS specification, every metre length of the chain should indi vidually be accurate
to within + 2mm when measured under a tension of

A) 50 Newton
B) 60 Newton
) 70 Newton
D) 80 Newtcn

85. Inthe context of flexible pavement design, the ratio of contact pressure to fyre pressure
is called the rigidity factor. This factor is less than unity when the tyre pressure is

A)  Equal to 0.7 N/mm?*
B) Equalto0.5N/mm?
C) More than 0.7 N/mm?
D) Lessthan 0.65 N/mm?

86. The standard plate size in a plate bearing test for finding modulus of subgrade reaction
(k) valueis

A) 25 cm diameter
B) 50 cm diameter
C) 65 cm diameter
D) 75 cm diameter

87. Fora 13m rail length of BG track, having a sleeper density (n+6], the total number of
sleepers required per km will be nearly

A) 1450
B) 1463
C) 1480
D) 1490

(06) (A) (23) [P.T.0.



88. A level instrument at a height of 1.220 m has been placed at a station having a reduced
level (EL) of 111.565m. The instrument reads 1.835 m on a levelling staff held at the
bottom of a bridge deck. The RL (in m) of the bottom of the bridge deck is

A) 112.785
B) 110.95
C) 114.62
D) 11218

89. Ifthe distance between the instrument station and the staff station is | km, the correction
for refraction in 'm' is
A)  D.06T3
B) 0.0785
)y 0.0121
D} 00112

90. The superelevation needed for a vehicle travelling at a speed of 60 kmph on a curve of
radius 128 m on a surface with a coefficient of friction 0.15 is

A) 0.7
B) 0.15
)y 007
D) 022

91. Outofthe chemicals listed below which chemical is most suitable for reducing evaporation
when applied to water surface

A)  Methyl aleohol
B)  Stearyl alcohol
C)  Cetyl alcohol
D}  Both(B)and(C)

91, Thearcabetween the isohyets 40 comand 55 em is 100 square km and between 55 cm and
7remis 120 square km. The average depth of annual precipitation over the above basin

of 220 square km will be
A) 55.68 B) 54.28
C) 58.12 D) 5412

(06) (A} (24)
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94,

95.

96.

9.

98.

The rainfall on five successive days were measured as 120 mm, 60 mm, 60 mm, 40 mm
and 20 mm respectively, [fthe infiltration index for the catchment area is earlier estimated
as 50 mm/day, the total surface run off will be

A} 50mm B) 50mm
C) 80mm D)  60mm

Probability (P} and Recurrence interval (T) follow which of the following equations
Ay PT=1 By PT=1
) Fr=] D) PT*=1]

The alignment of repelling groyne can be best described as

A)  Perpendicular to bank
B) Parallel to bank

C)  Pointing downstream
D) Pointing upstream

Ini states like Punjab and Haryana where climatic conditions are dry, excessive irrigation
may lead to the deposition of salt on the top layer of the soil. In such cases, which
mineral would youmost advise the farmers to add to solve the problem of salinity in the
s0il?

A)  Corundum

B) Calcite

C) Gypsum

D) A mixture of Corundum and Calcite

Which of the following relationship holds true between Absolute humidity in air and
altitudz

A)  Absolute humidity decreases at higher altitudes

B} Absolute humidity increases at higher altitudes

C)  Absolute humidity remains constant at all altitudes

[} None of these

For peak flood estimates which of the following is a possible value of the constant Cin
Dicken's formula ¢ =CA* when using for a hilly catchment

Ay 5 B) 7
c) 9 D) 15

(06) (A) (25) [P.T.O.
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JLILIN

101.

102.

103,

104.

Bemard's distribution graph is a plot which has time on X-axis and Y- axis represents the
A)  Percentage of total surface run off during uniform time intervals

B} Runoffand Infiltration capacity

C) Rainfall intensity

D} Peak discharge

Which method gives most accurate estimate of average rainfall forany kind of catchment
withoul any prereguisites?

A)  Isohyetal method

B) Normal ratio method

C)} Theissen polveon method

[0y Arithmetic mean method

The canal, which cannot irrigate on both sides and therefore irrigates only on one side is
called

A}  Watershad canal B} Centour canal
) Sideslope canal D) Ridge canal
The optimum kor water depth for a kharif crop is 17 em with an allowed kor water period

of 5 weeks, the outlet discharpe factor for this crop will be:

Ay 120044 ha/cumec B) 1568.55 ha'cumec
C) 1778.82 ha'cumec D) 1984.16 ha'cumec
Dty on capacity is referred as

A)  Full Supply Coefficient B) Outlet duty

C) Capacity factor D)  Quantity duty
Which of the following options best describes Denehey's spur

A)  AT-shaped earthen spur used in India
B} Atypeofaballi spur, especially developed for Indian rivers

C) A hockey-shaped earthen spur
[} MNoneofthe ahove

(06) (A) (26)




105. A hydraulic jump usually occurs when

A)
B)
C)
D)

Flow velocity is very high

Flow changes from a supercritical flow to a sub-critical fow.
Flow changes from a sub-critical flow 1o a supercritical flow:
None of the above

106. The maximum flow occurs in an egg-shaped sewer when the ratio of flow depth to vertical

diameter 15
A) 1.0 B) 095
) 0.5 o 033

107. Septic tank isa

i)  seftlingtank
if) digestion sludge treatment
iii} aeration tank
iv) watertight tank
The correct answer is
A) (i)and (i) B) (i) and (iii)
C) (i)and(iv) D) (i} and (iv)
108. What is the fire demand of the city of One lakh population by Buston's formula?
A) 31820 B) 41733
C) 13632 Dy 56630

109, Maich List-I with List -11

A)

(06) (A)

List-I List -1I
Soil pipe 1. Preserves the water seal of traps
through access to atmospheric air
Waste pipe 2. Carries liquid waste inchuding human
excreta
Anti siphonage pipe 3. Carries liquid waste that do not
contain human excreta
Vent pipe 4.  Carries wastewater
5. Provides flow of air to or from a
drainage system in order to prévent
vacuum pressure and excessive
pressure and provides escape for foul
£as .
a-3 b-4 c-5 d-1 B) a2b3c¢-145
a-3 b-2¢-1 d-3 D} a4b3c¢24d5
27) [P.T.O.




110.

111.

112.

113.

114.

Sewage treatment units are designed for

A) Maximum flow only B) Minimum flow only
C)  Average flowonly Dy  Maximum and minimum flow
An industrial wastewater enters a stream having a BOD concentration of 10 mg/L and a

flow of 20 m*/s. If the BOD concentration of wastewater is 250 mg/L and then the BOD
conceniration in the stream at a point downstream of the point of confluence of wastewater
with the stream iz 26.74 mg/L. Then the flow of wastewater will be

A) 15ms B) 2.5mYs
C) 25mils D} L5mYs

Consider the following statements:

Activated sludge process can be said to comprise;

1. Conversion of dissolved organic matter into biclogical floes
2. Removal of dissolved BOD of the waste water

3.  Digestion of the sludge

Which of these statements are ¢orrect?

A) 1,2and3 B) 1and2 only
C) 2and3only D) 1and3 only
What isthe correct sequence of formation of the following compounds during chlorination
of water in which ammonia is present?
1. NCI,
2. NH(C
3. NHCL
Select the correct answer using the codes given below:
Ay 1.2.3 By 1,3
oy L2 M 4,31
Match the following
List - I (Environmental effect) List - IT {Air pollutant)
a)  Recirculation 1. Seeding
b)  Aerobic action 2. Buohlters
¢)  Sledee disposal 3. Lagging
d)  Sludge digestion 4.  Contact bed
A) a-2b-3c-1dd B) a4 b2 ¢-34d-1
C)y a-db-1e-24d3 Dy a3b-2ec-1d4

() (A) (28)
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116.

117.

118.

Assertion (A) - Micro biological examination of water samples are usually based on
tests for the detection and enumeration of indicator organisms rather than that of

pathogens
Reason (R): The identification of pathogens in water are not possible.

A) BothAandR are true and R is the correct explanation of A
B) BothA and R are true but R is not a correct explanation of A
C) Aistruebut R is false

D} Aisfalse but B is true

Which trap prevents transmission of unfavourable odours from the washroom to the
living area

A)  Interception trap
B) Gully Trap

C) Q-trap

D) Nahani trap

In transition of sewers from smaller to larger diameter sewers, the continuity of sewers
is maintained at the

A)  Crowns ofthe sewer
B) Inverts of the sewer
C) Hydraulic gradients of the sewer

D) Bottom of the concrete bed of the sewers

Which of the following group of gases cause photochemical smog?

A) 0, peroxyacetyl nitrate (PAN) and CO

B) O, PANandNO,

C) CHNOand PAN F
D) 0O,PANandNO,

(06) (A) (29) [P.T.O.



11%. Which of the following pairs are correctly maiched
I.  Ozonation - Disinfection
2. Lime soda process - Softening
3. Aeration - Coagulation
4.  Nalgonda technique - Fluoride removal
Select the correct answer using the code below:
A) 1,2and3 B) 23and4
C) 13and4 ) 1Z2and4

120, Match List-1 (operational problem in rapid gravity filter ) with List - II (method to

overcome that problem)
List - 1 List-11
2}  Incrustation of filter sand media 1. Compressed air scouring for about 4
minutes at the time of backwashing
and manual surface ranking
b)  Airbinding and development of 2. Washing the filter with sodium
negative head hydroxide er bleaching powder
occasionally
c) Mudball formation 3.  Through back washing with salt
solution after soaking the filter in it
d}  Slime growth on filter 4.  Increasing the depth of water during
filter operation by about 15-20 cm as
compared to the normal depth
maintained during daily operation and
more frequent backwashing
A)  a-2bdc3dl B) a4b2c14d-3
C) a2bdc-1d-3 D) a4b2ec3dl

(06) {A) ()
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1. If /37 = 5. what is the base of these numbers,

A} 3

B) 4

C) 1o
D) None

2,  Choose the output of positive edge triggered D flip flop, when clkis low and D ishigh.
A)  Nochange
B) Low
C) High
Dy Insufficient information.

3.  Zisalb - bit signed integer. 2's complement of Z is (F87B), . The 2's complement of
(8*Z) . is?
Al red (C3DS),
B) (COD8),,
C)  (C3DE),
D) None

4.  What will be the output frequency of a JK flip flop when 1 =*1" and K="1". Considering
the input cleck frequency as f

i
A -
'3

B) 2
Cy f
) Wone

5. Inadder, carmy propagation can be given ag?
A} ath
By b
C) Both
D) None

(11} (A) (3) |P.T.0.




0.  Incxcess-3 code, which of the follownig are invahid codes
A) 0000
B 100]
[ad (I 114

B} None

7. If 4 and @ aretwo inputs to a half adder, the sum expresston 15

Al ABR
Bl 4EF
C) (Arand (B)
D) MNonec

8. IFA="111111117 15 & two's complement number, then A in decimal is
Al =1
B) 255
C} -255

D) MNone

8.  NAND- NAND realization is equivalent to

Al AND-NOT
B) OR-AND
C) INV-NOR
D)  None

(L) (A) (4




10. How many inputs does a decimal - to- BCD encoder have
Ay 10
B) 4
) No, sufficient information
D) None

11. A4 -hitregister is incremented by 1 for every rising edge of the clock. What will be the
register value after 20 clock cycles. Assume the initial value of the register to be L.

Aj 20
By 0

<y 4

Dy None

12. The prime implicant which has at least one element that is not present in any other implicant
5

A)  Essential prime implicant,
B) Pnme mplicant,

) Redundant prime implicant
)y MNong

13, A closed loop control system has the following equation as characteristic equation,
'+ 8ks® +1k+4)s+20=0, where k is the open loop gain. Choose the value of k for

marginal stability.
A) k=0

B) k=2

C) k=035

D) None

14. The program eounter of 8085 microprocessor is
A)  B-bit register
B) 1&-bat register
) Mot available in 083

D)y None
(1) (A) (5) [E.T.0.




16.

17.

18.

19.

Which of the given motors has insufficient starting torque at full load speed with the
same H_P, ratings?

A)
B)
C)
(B

Three - phase induction motor
Shunt motor,
svichronous motor

Differential compound motor.

I a synchronous machine, the V curve is drawn between which of the given axes,

A)
B)
C}
3

Field currenton X-axis and no - load current on'Y - axis.
Armature cuirent on X-axis andd no - load current on Y-axis,
Field current on X-axts and armature current on Y-axis.

Armature current on X - axis and field current on Y-axis

In a 3-¢ mduction motor, the starfing current is 8 fimes the rated current, and the rated
ship 15 6% ,then find the ratio of starting torque to full load torgue.

Al
B)
C)
D)

1
1.5
175
2

The primary reason for a D.C. motor preferred over an A .C. motor

Al
B)
C)
D)

Constant speed operation,
High - speed operation.
Variable specd operation
Lowy - speed operation.

CRGO lamination in a transformer are used tominimize,

A
B)
C)
D

(11) (A)

Eddy current loss

Hysteresis loss
Both Eddy current and Hysteresis loss

Ohmic loss

(0)




20,

21.

21.

23.

24,

From the given devices, which of the ransistors is more preferable to design analog and
digital cireuts”

A) BIT

B) IFEL

Cy MOSFET
Dy FET

At o center frequency of 19*, a senies RLC circuit has 2 quality factor of [000. Then,
choose the RLC values from the given list.

A) R=ULL=1ufHand C=1uF

By R=0.1L=1uHaendC=1uf
C) R=000%LLE =1l and C=1uF
D) MNone

A system with w(r) = x(¢') . where . xft) is an inpul. The sytem is
A)  Casual and time varying

B) Casual and time invariant.

C)  Mon - Casual and time varying

D) Nome

The signal - to - nwise ration (SNR) of an analog to digital converter isa 31,96 dB, tora
full scale sinusoidal input. The resolution of the ADC is {approximately).

A) 5 bits

B) 10 hits
C) No sufficient information
D} Hone

In dc chopper, if T, is the on period and fis the chopping frequency, then output voltage
in terms of input voltage Vs 1s given by

VI, V1
8 r oo
"
& D) WT.f

(11} (A} (N [P.T.O.




25. Figure | shows the single line diagram of a power system with all reactance marked in
per unit (pu) on the same base. The system is on no - load when a 3- phase fault occurs at
‘F" on the high voltage side of the transformer T2. The fault current will be

©

25" =01pu

E—®

iﬂﬂpué & = 0.1 pu
| T?

=

T, ~+]0.08 pu {0.08 pu+T,

00000,

Figure. 1 : Single Line Diagram of a power system

A) 08187 pu
B) +j0.8187 pu
C)  -j8.1871 pu

Dy H&EI18T] pu

6. A generator is connected o an infinite bus through a double emeuit transmission. The
fault occurring at the middle of one of the transmission lines 15 subsequently cleared by
opening the circuit breakers at both the ends of the line simultaneously. The transient
stability limit of the system is improved by

A} Decreasing the excitation of generator
B} Decreasmyg the fault - clearing time
C)  Increasing the fault - clearing time

Dy Increasing the fransfer reactance between the generator and infinmite bus,

37, Which amony the following is an example of a voltage bidirectional two - quadrant switch?
A) SCR

By RIT
C) Diode
Dy  MOSFET

(11) (A) (%)




28. Inathree - phase (50 He) full converter, the ripple frequency in output valtage?

A) S0 Hz

By 100Hz
Cy 150H=z
D)y 300 Hz

29, Which of the given devices is the most surtable power device for a higher frequency
(above 100 kHz) switching application.

A) SCR
B) Power MOSFET
0y GIo

D) BIT

30. Inthe given RLC circuit in Figure 2, the switch is closed till =0~ and opened at =40,
then voltage |V,| (approximately) is

A) 4
By 2
£y 1
D) HNone
5
raill
ul

o I 5

Figure 2: RLC Circuit

31. Equation, DU) 5 00 5.4, describes acontinuous time system. The impulse response
dar
of the system. where no nitial conditions are given,
AY 2Vt
Bl 2™l

C) e Mulh)
[ MWoene

(11) (A) (o) [P.T.O.



32,

33.

34,

35.

Jo.

In dc generator. supply to external load is tapped through
A)  Brushand springs

By Brushand commutator
C) Sold connection
D) Helical springs

In a shunt generator the voltage build up is generally restricted by
A} Speed limitation

B) Armature heating

C) Insulation restrictions.

Dy Sateraton of iron

What would be the value of pole |"|i.ll.:|.'l if there are 80 conductor and B poles?
R

By &4
c) 80
D) 10

In de generator on load. the air gap flux distribution in space is
A)  Sinosoidal,

B)  Triengular
C)  Pulsaning
D  Flattapped.

The maximum di‘di in a SCR. is

A)  Directly proportional to supply voltage.

B)  Directly proportional to inductance in the circuit.
C}  lnversely proportional to supply voltage

) BothAandB.

(11) {(A) (1)



37. The function of snubber circuit connected across the SCR is 10
A} Suppress dvidt,
B) Increase dvidt
) Decrease dv/dt.

D) Decrease di‘dt.

38, Statement A: Addition of zero to G(s)His) the stability of the svstem improves
Statement B: Addition of pole to G(s)H(s) the stability of the system improves
A)  AisTrue, BisFalse
B} BisTrueand Ais False
C) Depends on the system

) WNone

30, Type- A chopper is used for obtaining which type of mode?
A} Reverse motoring mode
Bl Motoring mode.
C)  Reverse regenerative braking mode

D} Regenerative braking mode

40. Statement A: Due to integral control, the order of a system incredses.
Statement B : Due to derivative control, the rise time of the system reduces.
A} Aistrue B is true.
B) AisFalse Bis True
C)  AisFalse B isFalse.

D) KNone

(11) (A) (1) [E.T.O.




41, Inanideal op-amp, which is not true?
a)  Open loop voltage gain isinfinite,
b}  Input resistance is infinite.
¢)  Slew rate is infinite.

dy CMRR is zero.

A) b
Bl ¢
C) d
D) &

42. Findthe cut off - trequency of the following filter,, given in Figure 3. Considering

1
Rl =20K Ohm, R2=25 K Ohm and C= 10n F. (Lse =t (0.32)

r?_"

Figure 3 : Op-amp based Filter
A} 640kHz B} G40Hz
C) 256kH=z Dy MNone

43. Fourier transform of i) =¢ .

2
) ot +ar
2a
Bl e
[ B 7
o
2 e
N
D) MNone

(1) (A) {12)



44, According to sampling theorem, Nyquist rate and interval of sinf2a1}.

A)

B)

C)

D)

i
2Hz, ;5'3’:.

L Lo
2 A

lH:-Em
~

2 Hz, 2 sec

45. Which ofthe following system 15 causal?

A)
B)
C)

D)

val=2n]-3[n+1]
Mml=2n]+3
Wnl=2n—7]-3[n+1]
n]=2{n]*3[n+1]

46, [fFourier transformof x(r),y(r) is X (@) and ¥ () respectively, then Fourier transform

of x(t) ¥(1) 1
Ay X{w)Y(w)
B)  wX()(a)
) X(o)+¥(o)
D) None

47. Units of Boltzmann constant is

A)
Bl
C)
Dj

Jorle/Kelvin
Joule/Kelvin®
Joule’/Kelvin
None

48. Choose a correct statement in regard to bipolar junction transistor in its cut off region.

M
B)
C)
D)

(11 (A)

The collector curtrent 15 2¢ro
The base current is non - 2e10
All of the above

None:

(13

[P.T.0.




49. Assuming three resistors &, R, R are connected in parallel and these are related as
follows. Given R, =21, R =JR and total resistance, R .is 16 K ¢ . Then,

A} R=175R,
B) R=2R.
C) R=R,

Dy MNone

S0, Inthe given circuit in Figure 4, if load is of 2 O, then find the current through the load

L, Tete 2

Ex -i-_-a\r

&}

Figure 4: Resistive Circuit

Al 2A
B} 154
C} 3A
D)  None

81. Asper maximum power transform theorem, in a circuit with variable resistor and fixed
reactance, When the source resistance is purely resistive, then

A JrREx

Bi .,Ilﬁ'_.; +..3r."|=+.1"f

€} JR+X;
D) None

(L1Y (A) (14}



52.

53.

5.

During the measurement of a low resistance using a potentiometer the tollowing readings
were obtained : voltage drop across the low resistance under test : 0.422 V, voltage drop
crosaa 0.1 O standard resistance = 1 0235V Calculate the value of unknown resistance.

Ay 00413 0
B) 003220
C) 00234 0
Dy 0.01540

Let X1 and X2 be {continuous) penodic functions with periods T1 and T2, respectively.
Then, the function v = x +x, 18a periodic, when the following condition satishy.

Ay  Ratioof T1/T2 is a complex number
B) Ratioof T1/12 is an imaginary number
C)} Ratioof T1/T2 is a real number

D}  Ratioof T1/T2 15 a rational number.

The Laplace transform of x(t) is X{s) with a ROC of R.Now, What is the ROC of time
shified x{r-z,).

Ay SameasR

B) Shiftedby 1, . B=1i,
C) Shifted by s, , £+,

Dy None

For an N - periodic sequence x with Fourier - series coefficient sequence a, if x 15 real
and odd

A} ais purcly imaginary and odd
B} aispurely real and odd
Cy  aispurely real and even

D} & is purely imaginary and even

(11} (A) {15) [P.T.0.



56.

57.

The final value theorem in Z - transform for x(n) is Lmyin)=
Ay HmiZ-1X(Z)
By lim(Z-11X(Z)
Cy  lmiZ-DXLZ)

) ]_jnlu:.E.'}X[z]

Assuming the sequences x.(#) and x, () havinga ROC K, and R , then the ROC of the
sequence dax (#) +a,x, (n) 15

Al R+R
Bl &

Cl Rn&k
D} None

A potentiometer that is pecurate to #0001 (Standard Deviation) is used to measure
current through a standard resistance of 0.1 +0.1% (Standard deviation). The voltage
across the resistance is measured to be 0.251V. What is the approx. current?

A} 1EBA

B) 3.7A
C) 2.5A
D} 45A

Statement A: Power of enérgy signals a1,
Statement B: Energy of powersignal 15 o .
Al Ailstueand B is false,

B] AandB both are True

€] A andB both are False

M AisFalseand B is True.

(11} (Al (16)




6d).  Fectification ratio of a hall - wave rectifier 15

Al 0486
B} 0.237
€] O&l12
) None

61, InNPN transistor if @ 15 0.96, then @ is

A 24
B 20
C) 4%
D} None

62, Statement A: BIT acts as switch in active mode,
Statement B: BIT acts as amplifier in saturation mode.
A AisTrueand B s false.
B} Aand B both are true,
C)  AoandB both are false.
D) AisFalse and Bis true.

63. Statement A: NMOS devices are fast switching devices since ¢lectron mobility is less
than holes.

Statement B: NMOS devices are not TTL compatible since they use negative Vi andV,
A)  AiasTrueand B is False

B} Aand B both are True.

C) AandB both are false.

D) AasFalseand B is True.

64. AJFET isconnected with a drain load resistor of 4 K. . supply voltage is 30V, Considering
the V, 1o be 20 V. The drain current is

A) Z1A
B) 25mA
Cy 0214
D) None

(1) (A) (17 [P.T.0.




65. The symbol shown in Figure 5 comresponds to

a7.

Figure 5 : Symbol for reference
A)  Uni Junction Transistor
B} NMOS Depletion Transistor
)  PMOS Depletion Transistor
D) None

A circuit with n parallel loads with powers PP, .......... P.. Then the total power supplied
by source is

A} PAPAP F kP

B} Averageof(P.F. ... P
¢ Maximumof (PP, ..._._.P)
D} ~one

Figure & gives the current flowing through an element, what 15 the net charge passes
through the element between time = 4 to |2 seconds. The x-ax1s is ime {seconds) and
Y-@XIs 15 current {in AJ.

b0 2 &4 & & 10 I W 16

Figure 6 ; current flowing through an element; Current Vs Time Plot
Ay 4C

By 32C
C) 8C
Dy 16C

(11} (A) (18)




08,

0y,

10,

Tl.

In the circuit given in Figure 7, estunate the 1otal resistance between nodes A and B,

Ak}
30 % \
=<8
lﬂkﬂé
aoB |
e 4.7k
Figure 7 : Resistive Network
A) 1.7K
B) ITK
LY
D] None

In a magnenc coupled circuit with fwo inductively coupled eoils with 50mH and 200mH
as their seif inductance. Caleulate the mutual inductance between those coils, assuming
coefficient of coupling as 0.5.

Al S0mH

Bl 100 mH
)y 150mH
D} 200 mH

In an ideal transformer with a primary of 10 turns and secondary of 100 turns. Find Z_

foragiven 1000 3 placed across the seondary:

Ay 1l

By 10g
Cy 100 o
Dy 1000 o

A symmetrical 3- phase with a 400 V, 50 Hz supply system with balanced delta load. The
cutrent in each phase 1s 20 A and lags behind its phase voltage by an angle of 40°. Then,
line current is (approximately).

A) 33A
By 20A
Cy 10A
Dy 60A

(11} (A) {19) [PT.0.




12. Consider §(r)=3ulr)+2e ", what 1s the final value of the function at ime = =,

&Y 3
B) 5
&3 0
o

73. Forthe given circuil in Figure 8, find the equivalent impedance in s-domain.

3
a

o 1M ==

i T

Figure § : RLC Circuit

A) 5 -::4_.: :IE

B) 33-3;-2? 3

c) 35 +_I4; +12
i =4

D) 3 :r T:ll

T4, A stable system has
A)  Positive phase margin and negative pain margin.
B) Negative phase margin and positive gain margin.
() Negative phase margin and negative gain margin.
D} Positive phase margin and positive gam margin.

T5. Asystem with open loop poles ot 5=0, s « -3+ j4 and s = -3 — j4 only. Then, the angle

Of asymproms 1s
A) 2600, 180°
Bl 4007, #180°
C) &b £180°
D) -6, L1800

{113 (A) (200



T6. Steady state error of a type - 2 system for unit ramp input is

Ay 1
By 0
B
D)y None

77. A system with a pole at -3 and zero at -1, then the system has which type of network
A)  Lagnetwork
B) Lead network
C) Lead - Lag network
D} Lag- Lead network,

78. A system with Glsl= then the closed loop poles are

fle+ 2y
A 1243
B) -1%43
C) 1= 43
D) +1-743

79, A system with charactenistic equation s° +45° + 35+ K =0, then the value of K {one valug
1= enough) at break - in and break - away points s

A) 2
B} 4
cy 0

D} Nobreak in and break sway points

[
80. Given 4 =[n _J.thﬁ:n calculate o1,

(1 1/2{l=&™)]
M .ﬂ c!r ]

1 1/2Hl—-&2)
B) 1 e |

(1 1/2{1+e™)]
) | O e |
D)y MNone

(L1} (A) (z1) [P.T.O.




81.

82.

In BO8E, 16-bit address bus, which can address upto™

Al 16KB
B} 31KB
C] 61KB
Dy 28KB

A filter with a pass band gain of 2, the relation between R, and &R, isthe feedback
resistor in the op amp.

Al R =2R
B} R, =03R
C} R =R

D} R +R=2

In & low pass active filter with a cut - oft frequency of LkHz, then the value of R fora
Cof0.01 4F.

A} 160k
B} 1ko
C) leko
D) None

A band pass filter with 200 Hz and 3 KHz as the cut - off frequencies for the pass band,
Then, quality factor i

A) 095
B} 10O
) 035

D Insufficient information,

Statement A: supcrposition theorem is valid for linear circuit elements,

Statement B: Superpaosition theorem can be used to caleulate power in the load due to
VATIOUS SOUTCES,

Al Ajistrueand B is false
B) AandB bwh arewrne.

) AandBboth are Flase
D} Aisfalse and B is true,

(E1) {A) (22)




6.

87.

89,

| &+1 . :
If Fl.ﬂ—:m and fit)att= = is 3 . Then, k is
|
o 5
B 1
) 2
D =
In a two port network,

Statement A: condition for reciprocity is =, ==z,
Statement B: condition for symmetry is (AD-BC) =1
A)  Aand B both are true.

BY AandB both are talse.

C)  Adistree and B is false.

D) Ais false and B is true.

The duality of 2 network increases the number of elements in the circusts,
A)  Te

B) False

C)  Depends on the elements

Dy Insetficient information,

A delta network with resistors R s converted to start network, then the resistors at nodes
1. 2 and 3 are

.-':'ﬂ _REUJHFE
2T% T 2
R & R
B) E'E'T
) 3R-£,3-F'.
3
R R
By

(11) (A) (23 [P.T.O.




90.

91.

92,

93,

In a polar plot,
Statement A: Polar plot of fe is along the positive imaginary axis with starting at origin

Statement B: Polar plot of ﬁ i5 along the negative imaginary axis, with stating at
Orgin

A) Aand B both are True.

B} Aand B bothare False

) AisTrucand Bis False

D Aisfalseand B is true.

The given equation ¥ & = 0 15 one of the Maxwell’s equation. Choose an equivalent to
the same from the below.

Ay §BdS=p
B) ¢ Bds=0
Q fpas=fres

Dl None

In a static EM field, choose the correct Maxwell's equation

Al VD=0

B} %.H=p

C) VxE=0

D} Mone

In a series magnetic circuit with n elements whose magneto motive forces arex, x,.....x,,

then choose the eomrect relation.

A)  Equivalént magneto motive force is the sum of individual magneto motive forces,
B) Equivalent magneto motive foree is maximum of individual magneto motive forces.
C)  Equivalent magneto motive foree is theaverage of individual magneto motive forces.
[y Meone

{11) (A) (24




94,

U,

- 5

98,

The preferred polarization for statellite communtcation is

A) Linear
B) Elliptical
C) Circular
D} Spatal

What happens to the speed of an EM wave in a homogeneous diclectric medm compared

tothat in vacuum?

A) It increases

B) - Itincreases and decreases halfway.
C) It decreases.

D} Itremains same.

What 15 the dominant mode for a rectangular waveguide?

A) TEID
B) TMI10
C} TEUI
D) T™ 0l

In a standing wave, standing wave ratio is the ratio of
A)  Maximum and minimum energy.

B) Maximum and minimum power

C)  Maximum and minimum voltage.

) None.

A potential divider is designed to have large numbers of turns, such that
A)  Smooth varnation in current is obtained

B) Smooth variation in impedance s obtained

C)  Smooth variation in voliage is obtained

D) Smooth variation in power is obtained

(1) (A) (25)

[P.T.O.




99, A resistance is rated at 3200 Q andthe current flowing through it is 64 mA. (a), Compute
the power loss in the resistor, (b} It was later found that the resistance of the resistor was
0.2 percent greater than the specified resistance and the ammeter read 0.75 percent
more than the true current. Determine the known error in the computed power in part {a),

A) 13N Wand 1.7%
B) 141 Wand 2%
C) 151 Wand2 7%
D} 16.1 Wand 3%

100, The angle of incident for which there is no reflection 1s known as
Al  Reflected angle.
B) Crtical angle,
C] Angle of total internal reflection.

I Brewster angle.

101. Compared to dipole atenna, gain and directivity of the monopole antenna are
A) Less than dipole antenna.
B] Higher than dipole antenna.
C)} Equal todipole antenna.
¥} Half of the dipole antenna.

102. For Elliptical polarization the angle between two components of Electric field 18

A 45
Bl 60
C) 90
D) 180

103, Statement A: Sum of two odd functions is odd
Statement B: Product of two even functions 1s even
A)  BothAand B are True
B} AisTrueand Bis Flige,
) AaisFalseand B is True
D} Both A and B are False

(11} (A) (26)




104. For any given sigmal x(t), convolution of x(ty and &i¢) isx(t).
A} True
B} False
C)  True for evensignals only
D} True for odd signals only.

105, Ina two port network, which is the cormect statement.
A) =z parameters are the open circuit admittance parameters
B) v parameters are the short circuit transmission parameters
C} =z parameters are the open cirguit impedance parameters
3} All ofthe above

106. A memory with 16 GB capacity, how many address lines are required to access a location,

.
B) 24
cy ¢

13

107, Which of the following converter circuit operations will be unstable for a large duty
eyele ratio?
A)  Booest converter
Bl  Boost converter and Buck - Boost converter
C)} Buck converter
D) Buck - Boost converter

108. Types of electrical ransients that ocour m power system
A} Impulsive transient
B} Oscllatory transient
C] Both
D) NMNone of these

109. Cause of power interruption.
A} Power system fault
B} Equipment farlure
) Cascading failure
D} All ofthe above

(11) (A) (27 [B.T.O.




110. The parameiers that define the quality of electrical power
A} Voltage.
By Current
C)  Freguency
D) Al of these

111. Ferranti effect on long overhead lines is experience when it is:
A) Lightly loaded
B)  On full load at unity p.f.
C)  Onifull load a1 0.8 p.f. lag
D) Inall these cases.

112. If two synchronous generators are connected, loss of synchronism will result i
A} Sialling of generators.
B} Wild fluctuations in current.
) Wild fluctuations in current and voltage.
D1 MNone ofthe above

113. Forihe system shown in Figure 9. a line-to- ground fault on the line side of the transformer
15 equivalent to :

A)  Aline - to - ground fault on the generator side of the ransformer.
Bl  Aline - to - line fault on the genérator side of the ransformer,

€} A double line - to - ground on the generator side of the transformer.
D) A 3-phase fault on the generator side of the transformer.

O—3
> A

Figure 9 : System

mx

(1) {A) (28)




114. When there is a change in load in a power station having a number of generator units
operating in parallel, the system frequency 15 controlled by
A)  Adjusting the steam input to the units.
B)  Adjusting the field - excitation ofthe generators.
C)  Changing the load divisions between the umnits.,
D)} Injecting reactive power at the station bus bar.

115. The plat shown in Figuare 10 is the voltage across a power sermconductor device and
current throught the device during switching transitions. Whether the transition 152 tum
ON transition or a turm - OFF transition? What is the energy lost during the transition?

Figure 10 : Violtage across power semiconductor device
¥T
A)  TurnON, % {42}

B) TumOFF FIQl+¢2)
C)  TurnOM, Fi{tl +:2)

Y TurmOFF %uIHEJ

116. For the switching converter shown in Figure 11, assumed steady state operation. Also
assume that the components are ideal, the inductor corrent is always positive and
continupus and swiiching period 15 T, If voltage I, 15 as shown, the duty cycle of the

switch S 15 ¢
o+
»* - H
r:‘ _%-T & -
-

Figure 11 ; Switching Converter

Ny
A
T

=

A) 0.53
B) 0.75
Cy 060
D)y 030

(11} (A) (29) [P.T.O.




117.

118.

119.

120.

In the copper circunt shown in Figure | 2, the mput de voltage has a constant value V. The
output voltage F | 1s assumed ripple free. The switch S is operated with a switching time
period

I".:;:- C == R::g('":l{,
i

Figure 12 ; Circuil
T and a duty ratio [, What 15 the value of 2 at the boundary of contmuous and disconfinuous
conduction of the inductor current £, ?

¥
By e A
A) Vv,
2L
By P
) K
2L
D=1-—
e R
R
D==""
[ f
In a thymistor DC chopper, which type of commutation results i the best performance?
A} Vohage commutation. B) Current commutation.
"}  Load commutation. D)  Supply commutation.
If di#) isa state transition matnx, then choose a correct property from the given list.

. =1

2. @) =—b(1)

3. @7 +1,) =00 )+ Bl
4. it () = Dz, 101,

A}y land2 B) land4

C) l2andd Dy 13andd

Al gain Crossover frequency g =12rad | s, (G jeH| jm)) =-195", Then the system i3
A} Stable

B} Unstable

() Conditionally stable.
D}  Marginally stable.

(11) (A) (30)
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4.

Aluminium is not used as winding wire for the srmature of dc machine because
A} Aluminium has low resistivity

B) Oflarge winding space required by aluminium conductor

Cy  Oflow thermal conductivity of aluminium

D)  Ofhigh cost of aluminium

In de generator, supply to extemnal load is tapped through
A)  Brush and springs

B) Brush and commutator

C) Solid connection

D) Helical springs

In a shunt generator the voltage build up 1s generally restncted by
A)  Speed limitation

B} Ammature heating

C)}  Insulation restrictions

D}  Saturation of ron

What would be the value of pole pitch if there are 80 conductor and 8 poles?
A) 640

B) 64

C) &0

D} 10

In dc generator on load, the air gap Mux distribution in space is
A) Smusondal

B) Trangular

C) Pulsating

D)y Flat tapped

The maximum di‘dt in a SCR. is
A)  Directly proportional to supply voltage.
B) Directly proportional to inductance in the circuit.

C)  Inversely proportional to supply voltage.
[} BothAand B

(12)(A) (3) [P.T.0.



7.

12.

13.

The funcion of snubber circunt connected across the SCR is to
A)  Suppress dv/dt
B) Increase dw/dt
C) Decrease dv/dt
D) Decrease difdt

Type-A chopper is used for obtaining which type of mode?
A} Reverse motoring mode

B) Motoning mode

C) Reverseregenerative braking mode

D) Regenerative braking mode

Which of the following converter circutt operations will be unstable for a large duty
cycle ratio?

A)  Boost converter

B) Boostconverter and Buck-Boost converter

C) Buck converter

D) Buck-Boost converter

How many types of electrical drives are there based on supply?

A 2
B} 3
C) 4
D) 1

The power factor of a single-phase load can be caleulated ifthe instruments available are
Al Onevoltmeter and one amimeter

B} One voltmeter, one ammeter and one wattmeter

C}  One voltmeter, one ammeter and one energy meter

D)  Anyofthe above

For measurements on high voltage capacitors, the suitable bridge is
Al Wienbndge

B) Meodified De Santy’s brnidge

C) Schering Bridge

Dy Anyofthe above

T'he operating voltage of a Meggar 15 about

A &V
By 12¥
C) 40V
D) 100V

{12} (A) ()



14.

15.

16,

17.

18.

19.

20.

A dynamometer wattmeter can be used for
A) BothD.C.and AC,

B) D.C. only

C)  A.C only

D)  Anyofthe above

An mstrument transformer is used to extend the range of
A)  Induction instrument

B) Electrostatic instrament

C)  Moving coil imstrument

D) Anyofthe above

In elecrical measuring instruments elecirical energy is converted o
A)  Mechanical energy

B) Heat energy

C) Chemical energy

) Lightenergy

Types of electrical transients that occur in power system
A)  Impulsive transient

B) Oscillatory transient

) Both

D}  None of these

Range of high frequency oscillatory transient
A} Lessthan SkHz

Bl 5to500kHz

) 05t05MH=z

D} Nome of these

Cause of power interruption
A)  Power system fault

B) Equipment failure

C) Cascading failure

D) All ofthe above

The parameters that define the quality of electrical power
A)  Voltage

B) Current

C)  Frequency

D) All of these

(12) (A) ®)

[P.T.O.
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21.

24,

Minimize the iollowing boolean function
F(A, B, C)=Em (0,16, 7)+ Zd (3. 5)

A) AB'+AB B) A+AR
C) AP Dy AB+B'
Firing angle of the use for

A} Tobumdevice any time of SCR.

B) Tocontrol en-off iming of SCR

C) Tocontrol off timing of general transistor

[} Tocontrol on iming of the diode without controller

The common emitter current gain of the transistor is #= 75 The voltage V__ in on state
15 0.7 Volt. The value of V. is

A) 35V B) 2V
) 12V D) 4V
where V. and V. are the voltage across base and emifter and Emitter and Collector

respectively.
For the transistor shown below assume o =land V= 0.7V at the edge of conduction.
What are the values of Vpoand V  for V =07

:1-..

L,l. [ ]
i
4 [ENE
- h + £
—_—
ima {&_.-"I (1)
b
A} DITIVATV
By -09V.5V
C) -07V.57V
D) -IV.AO3¥

(12) (A) (0)



28,

26.

27.

28,

For the given circuit, V.. = 0.5V and # =100 The value ﬂnﬁ 18

g

(e
K
A) 0.5mA

B) 0.1mA
C) 0.15mA

D) 0909mA

The line A to neutral voltage is 10215V for a balanced three phase star-connected load
with phase sequence ABC. The voltage of line B with respect to line C is given by

A) 1043 £105°
B) 10£105°

C) 103 2-75°
D) 1043 £-90°

Find the value of R, for maximum power transfer in the circuit shown below.
r{ﬁ‘ 5
G = W * al I,

Ay 20

B} 440

C} 10150

D) 320

A two-port network is shown in the below figure. The Z parameters of the network are
L, =L =6000.Z =800andZ_,= 10052

E—

i =3
w4 -+ 1 ]

10w 1Z1 LS

- |

Find the value of L, when R, =200,
Ay 413A B) 3/4A
C) 95A D) 107A

T

(12) (A) (M) [P.T.O.



29.  Find the Thevenin’s equivalent resistance R and veltage V, across the terminal a-b of
the below network. #

[ | & Low-]
e ] .ﬁﬂ.

S 1h]
aljm_, - [?*m R
| .|

A) R, =50,V =175V
B) R,=2Q,V =175V
C) R,=5Q,V =20V

D) R, =30,V =155V

30. The switch in the below circuit has been closed for a long time at position 1, and it 15
moved to position 2 at t=0. Find the voltage expression V (t) across the capacitor C.

a0y : st 0
+ [*0
iy 5% i B

oy Y HIU.IJ-

A) Y (O)=(10- 6e*)
B) V(1) = (10 -6 pult)
C) V.0 =(10-6¢)

D) V(1) = (10 - 6ejult)
31. Consider the following asymptotic Bode magnitude plot { & is in rad/s).

Magrilucle (dB}

&
%ji
o

L

Which one of the following transfer functions is best represented by the above Bode

magnitude plot?
25 A1 +0.55)
A) {14+0.551H1+0.23557 B) s(1+0.255)
2y 45
S (1+25)(1+ 45) D) {1+ 25 W1 + 45y

{12) (A) (8)




32, A second-order real system has the following properties:

The damping ratio & = (.5 and undamped natural frequency « = 10rad’s, the steady state
value at zero is 1.02.

The transfer function of the system is

1.02
) 2 +55 2100

102

i 5 + 105+ 100

100
€ 5 +10s + 100

102
D) 5+ 55 4 100

33. The number of roots of the polynomial, 5" + " + 7s* + 14s* + 318’ + 735’ + 255 + 200,
in the open left half of the complex plane 15

A 3
B) 4
C 5
4

34. Consider a linear time-invariant system whose input r{t) and output y(t) are related by
the following differential equation:

d’ yii)
d

+dviii=0rir]

The poles of this system are at
A) +2),-2)
B) -4, +4
C) +2,-2
D) +4j, -4
(12} (A) (%) [P.T.O.



Elx) .
35, Forthe closed-loop system shown, the transfer function —R:; is

(]
A) 1+GH
1
B) 1+GH
GH
© I+ Crff
o 1
} 1+ Gl

36. Assuming zero initial condition, the response v(t) of the system given below to a unit
step

Uis) pr— ¥Yi9)

I—— 1.':_.\. i, e

input ult) is:
A} ult)

B) (#2) u(t)
Cl  tuft)

D) eult)

37, Mho rglay 15 normally used for the protection of;
A} Long transmassion lines
B) Medium length lines
C}  Short length lines
[ No length criterion,

(12) {A) 1)




38. For the protection of parallel feeders fed from one end the relays required are:
A)  Non-directional relays at the source end and directional relays at the load end.
B) Non-directional relays at both the ends,
() Directional relays at the source end and non-directional at the load end.
[ Directional relays at both the ends.

39. Ferranii effect on long overhead lines is experienced when it is:
A)  Lightly loaded
B) On full load at unity p.f.
C) OnfullloadatDEpi lag
Dy Inall these cases

40. If two synchronous generators are connected, loss of synchromism will result in:
A)  Stalling of generators
B) Wild fluctuations in current
€y Wild fluctuations in current and voltage
D)  Noneofthe above

41. For the system shown in diagram below, a line-to-ground fault on the hine side of the

transformer is equivalent (o;

>

A) A line-to-ground fault on the generator side of the transformer
B) A line-to-line fault on the generator side of the transformer

C) A double line-to-ground on the generator side of the transformer
D} A 3-phase fault on the generator side of the transformier:

42. When there is a change in load in a power station having a number of generator units

operating in parallel, the system frequency is controlled by
A} adjusting the steam mput to the units

B} adjusting the field-excitation of the generators

C) changing the load divisions between the units

D) injecting reactive power at the station bus bar.

(12) (A) an [P.T.0.



43. A tnaccan be tniggersd by a gate pulsc of which polarity?
A)  Positive polarity only
B) Negative polarity only
C)  Either positive or negative polarity
Dy Alternating polarity

44. A swilched-mode power supply operating at 20 kHz to 100 kHz range uses the main
switching element:

A)  Thyristor
B) MOSFET
C) Tnac

D) uwr

45. The MOSFET switch in its ON state may be considered equivalent to

A)  Resistor
B) Inductor
C)  Capacitor
D} Battery

46, The figure shows the voliage across a power semiconductor device and current through
the device during switching transitions. Weather the transition is a turm ON transition or
a tumn OFF transition? What 15 the energy lost during the transition?

A

v I

o . s
*

.
I -

7’
2

et

A)  TumON, 2t +1,)

B] Tum OFF, FI{t+t)
C)  TumON, FIit+t)

D) TumOFFE, °X (1 +t)

.

(12) (A) (11)




47. Reférming to the figures, the type of load iv: : - ST

¥,

& sles

}
J
J

A)  Inductive load

B) Resistive load

C) DC motor (RLE) load
D) Capacitive load

48. A three-phase, fully controlled, converter is feeding power into a DC load at a constant
current of 150 A. The rms current through each thyristor of the converter is:

Ay 50A
B) 1004
2
C) A
43
150
Dy =4
J B

49, Inthe single-phase, diode bridge rectifier shown in figure, the load resistor 1s R = 5002,
The source voltage is F'— 200 Sin o, where w= 25 = 50 radian per second. The power
dissipated in the load resistor & is:

3200

A W
T

B) 400 o
x

C) 400 W

0y 500 W

{12) (A) (13) (B.T.O.



50. Athr e-phase diode bridg= rectifier is fed ffoma 400 V RMS, 50 Hz, three-pliase AC
sourc 2. Ifthe load is purely resistive, then peak instantaneous output voltage is cqual to:

A) 400V

B) 400 5V

C) 400 LV
400

2} ﬁv

51. A half wave thyristor converter supplies a purely inductive load as shown in figure. If
triggering angle of thyristor is 1207, The extinction angle will be:

P

Fem Sim oo
A)  240°
B) 180°
C)  200°
Dy 120°

52. Inathyristor DC chopper, which type of commutation results in the best performance?
A} Voliage commutation
B) Cwrent commutation
) Load commutation
D}  Supply commutation

33. Inthe copper circuit shown in figure, the input de voltage has a constant value ¥, The

output voltage J, is assumed ripple free. The switch 5 1s operated with a switching time

period T and a duty ratio 2. What is the value of Y at the boundary of continuous and
discontinuous conduction of the inductor current /7

§ ﬂ-'f'-vﬂ
T
F{'- A N Rg V.
Fx il
D=1-—= e
A) Ve B) nRT
2L Rr
N=l—-—— e
© RT B), 2 L

{12) (A) (14)




84, Forthe switching converter shown in the following figure, assumed steady state operation.

a5,

S56.

Also assume that the components are ideal, the inductor current is always positive and
continuous and switching period is T. If voltage F| is as shown, the duty cycle of the
switch 51s:

I
i » I o
# _E g . = ;i [
Ve CR= A . L +
! . 3 T [ £ ) r; "'""'I I
| =7
A) 0.55
B) 0.75
C) 0.60
Dy 030

In dc chopper, if T_is the on period and fis the chopping frequency, then output voltage
in term of input voltage V' 1s given by:

A VIf
B) FKpT,
C)y FiT.J
Dy V.I.f

A buck-boost DC-DC Converter shown in the figure below, 18 used to converl 24 'V

battery voltage to 36 V DC voltage to feed a load of 72 3. It 15 operated at 20 kHz with an
inductor of 2 mH and output capacitor of 1000 pF all devices are considered to be ideal.

How much peak voltage will be across the solid-state switch?

-
5
* - Load
24y = 2 mH =+ [ WY
Al Gy
B) 24V
C)y 55V
M 6V

{123 (A) (15) ! [P.T.0.



s

58.

59.

6.

6l.

For type-A chopper, ¥ s the scuree voltage, R is the load resisance, and o is the duty
cycle. Theuverage output voltage will be;

A al,
B) (I-a)¥,

C) Vie

o F/il-a}

In DC Choppers, per unit npple is maximum, when duty cycle d is;
A) 02

BY 0.5

)y 087

Dy 09

When a line commuted converter operates in the inverter mode?
A) It draws both real and reactive power from ac supply.

B} It delivers both real and reactive power to the ac supply.
C) It delivers real power to the ac supply.

¥y It draws reactive power from the ac supply.

Trangular PWM control, when applied to athree-phase BJT based voltage source
inverter, introduces:

A} Low order harmonic voltages on the de side.

B) Very high order harmonic voltage on the dc side.

C} Low adder harmonic voltage on the ac side.

D} Very high order harmonic voltage on the ac side.

A single-phase voltage source inverter is feeding a purely inductive load, as shown in the
figure.

/ f ! $
The mverter 1s operated at 50 Hz m 1 20° square wave mode. Assume that the load current

does not have any de component. The peak value of inductor current § | be:
Al 63TA

B) 10A
C) 20A
D) 4DA

(12) {A) {16)



62. Inasingle phase, DC wAC mverte:, using single pulse modulation for control of output
voltage, harmonics of the order » ¢an be ehminated by making the pulse width 8.

& o
m
B 2—:
) %
D) %

63, Which of the following methods is the strongest tool (0 determine the stability and the
transient response of the system?
A} Routh- Hurwitz criterion

B) Bode plot.
C)  Nyquist plot
¥  Root locus

64. The openloop DC gain ofa unity negative feedback system with closed-loop transfer

function L is
2+ +13

A) 4713

By 4/9

C) 4

D)y 13

o e S
65. An open loop system represented by the transfer function Gis) = (s =2z +3)

A} Siable and of the minimum phase type

B}  Stable and of the non-minmmum phase type
{’} Uinstable and the mmimum phase tvpe

D}  Unstable and of the non-minimum phase type

66. The feedback system shown below oscillates at 2 rad /s when

s} [P Kis+1] Vis)
A+ as’+ 25+ ]

A) K=2Zanda=0.75
By K=3anda=0.75
C) K=4anda=0.735
Dy K=2anoa=1035

(12) (A) (17) [P.T.O.




6.

1.8

70.

L.

~For the power semiconductor devices IGBT, MOSFET. Diode, and Thyristor, which one

of the following statements is TRUE?

A) Al four are majority carrier devices

B) All four are minonty carrier devices

) IGBT and MOSFET are majority carrier devices. whereas Diode and Thyristor are
minority carrier devices

Dy MOSFET is a majority carrier devies, whereas IGBT, Diode, Thyristor are minonty
carnier devices

Find the number of asymptotes for the given open-loop transfer function of a umty

e U+ 3N +4))
feedback system: G3)=7 — o o)
Al 1 2
Q. 2 L3

A Control system with PD controller is shown. 1f velocity error constant is k= 1000
and the damping ratio 15 0.5 then the values of K, and K, Should be:

Ris) o -
st — e
A K,=100,K, =009
B) K =100.K =09
0 K.=10K, =009
D) K,=10,K,=09

What will be the controller output for PD controller at 1 = 2s, if the error begins to
change from 0 at the rate of 1.2% /s? The given parameters are Po = 50%, Kp = 4, and
KD= 04

A) 61.52%

B} 61.92%

C) 51.52%

D) 51.92%

The following set of differential equations describes a linear second-order single input
continuous-time system,

X, (t)= -2 (O+4X (1)

X, () = X, (1) -X (1) + ult)

Here, X (t)and X, (t) are the state variables, and u{t) is the control variable. Check tor the
system, if it is:

A)  Uncontrollable and unstable

B} Controllable but unstable

C) Controllable and stable

D) Uncontrollable and stable

(12} (A) (18




72, A 100 km transmission line is designed for a nothinal voltage of 132 kV and consists of

T3

4.

13,

one conductor per phase. The line reactance is 0.726 ohm/km. The static transmission
capacity of the line, in Megawatts, would be

A) 132
B) 240
C) 416
Dy 720

A single line to ground fault occurs on an unloaded gencrator in phasc a. Ifx, = x =0.23
p., %, = 0,15 p.u., reactance connected in the neutral, x_ =0.05 p.u. and the initial prefault
voltage is 1.0 p.u.. then the magnitude of the fault current will be

A} 3T75pu.
B} 154pu
C} 143pa
D) 125pu

The connection diagram of sequence networks for a particular fault on a power system
network is given in the figure, The type of the fault is

Tz
-]

T

A)  single line to ground fault
B) double line to ground fault
C) lingto linc fault

D} open circoit.

The incremental fuel cost for two generating units is given by

IC, =25+ 02 PG,

IC.=32+02PG,,

where PG, and PG, are real power generated by the units. The economic allocation fora
total load of 250 MW, neglecting transmission loss is given by

Ay  PGI= 140,25 MW, PG2 = 109.75 MW

B) PGI=10075 MW, PG2 = 140.25 MW

Cy PGl=PG2=125 MW

D}  PGI= 100 MW, PG2 =150 MW,

(12) (A) (1% [E.T.O.




76.  The following figure shows the singie line dizgram of a power system with all reactances

T

78,

9.

marked in per unit (pu) on the same base: The system 15 on no-load when a 3-phase fault
occurs at “F* on the high voltage side of the transformer T2. The fault current will be

e,

T, ".I“.HFIL']WN!.HT!

A) - j0.8187 pu
B) +j0.8187 pu
C) —is.1871 pu

D) +j8.1871 pu

A generator is connected (o an infinite bus through a double circuit transmission. The
fault occurring at the middle of one of the transmission lines is subsequently cleared by
opening the circuit breakers at both the ends of the line simultaneously. The transient
stability limit of the system is improved by

A)  decreasing the excitation of generator

B} decreasing the fault-cleanng time

C) increasing the fault-clearing time

D) increasing the transfer reactance between the generator and infinite bus

For a two-machine system with losses, with the transfer-impedance being resistive, the
maximum value of the sending-end power P, and the maximum receiving-end power
P, . will occur at power-angles (8) in such a manner that

A)  both Plmax and P2Zmax oocur at & < 90°

B) both P Imax and P2max occur at & = 90°

) P max occur at 8 > 290° and P2max at § <90

D} Pl max occur at § < 90° and P2Zmax at & > 90°

An isolated synchronous generator with tansient reactance equal to 0.1 pu on a 100
MVA hase is connected to the high voltage bus through a step up transformer of reactance
0. 1pu on 100 MVA base. The fault level at the bus is

Ay 1000 MVA

B) 500 MVA
C) S0MVA
D) SOMVA,

(12} (A) (20)




80. Consider the following statements régarding the fanlt analysis :

51.

82.

1.  Theneutral grounding impedance Zn appears as 3Zn in zero sequence equivalent

circuit,

2. For faulis on transmission lines, 3-phase fault is the least severe amongst other
faulits.

3. Thepositive and negative sequence networks are not affected by method of neutral
grounding.

Which of the statements given above are correct?

A} 2and3

B} land?

C) land3

D) 1.2and3

A synchronous generator with a synchronous reactance of 1.3 pu is connecied to an
mnfinite bus whose voltage is 1 pu, through an equivalent reactance of (0.2 pu. For maximum
output of 1.2 pu, the alternator emf must be

A} 1S5pu
B} 1356pu
C1 1Bpu
D} 25pu

The capacitance and inductance per unit length of a line operating at 110kV are 0.01 pF
and 2mH. The surge impedance loading of the line is:

A)  40MVA
B) 30MVA
C) 27TMVA

D} MNoneof'the above

If the differential and common mode gaing of a differential amplifier are 50 and 0.2
respectively, then the CMER wall be:

A) 10
B} 49.8
£y 5.
D) 250

(12) (A) (21 [P.T.0O.




B4_ - The transfer gain of for the circuit shown in the below figure is given by:

Ty
Ve O—
R, K. [ BBy
Ap | B) r.
|- -.E.r_'E_L_ 5 l. T | _Eh.'ﬂ.l'_q o
Bov Xy _| B Xy
C) K. )] E,

85. What is the expression of current | as shown in the circuit below.

VR, [L+L]
l--.I.-

A RR +R) 3 R, Rb
¥ Py
Q) R ¥ :

(1) (A) 22)




86. ThewvoltageV ofthe op-amp circuit shown below is:

2R

AR
WYY

Vﬂ 0_ iﬁl- S
Va O +

—L N

A 3V, -6V,

B) 2V,-3V:
oy T L
I 3NV

87. Anoperational amplifier circuit 1s shown in the figure below. Find the maximum value of
R_such that the voltage gain lies in between - 10 and -25. Provided that B =1 M£2.

Ry

MR

”""rll_

‘V,—, O *E:.:l —

—OY,

A) 100 kQ
B) Infinity
)y 1M0O
D) 40 kO

(12) (A) 23 [P.T.O.




88. What s the output voltage of the below circuit?

Ry

il'|'F:'r!|"l

V} O_Jﬁ:— LE
Rl _0 'i_

Vo O—W
Ry

1I|— J"..-".I,"'Li——

Where, B_=50 k() and = 250 k2
A) -5V +125V, B) -5V +3V,
C) 25V #25V, D) -235V +3V,
89, A sinusoidal waveform can be converted to a square waveform by using a
A) 2 stage transistorized overdriven amplifier
By 2 stape diode detector circuit.
C)  Voltage comparator based on op-amp,
D) Regenerative voltage comparator circunt.

90. Theaverage valueof V (t) of the below circuit will be:
Kb
+

'Finm - ‘“l.'lm

Whete, ‘fm[t} = ‘l.-’m!-:in (v}
Ay D B) -V ir
Cy -V/JJ2 Dy -V

(12} (A) (24)



01, Inthe Figure shown ]{I, }"{:, and X, are HIGH: K,' is LOW. Slnnd Suareﬂmn'c-l iﬁputs.

E-—

MUX Y
5 —
X,——

8 8§,

The Multiplexer 1s equivalent to
A} NAND Gate B) OR Gate
C) EXOR Gate )  AND gate

92. Inthat transistor circutt as shown below the collector to ground voltage 15 20 Volt. The
possible condition is:

il

A)  Collector emitter termunals shorted

B) Emutter to ground connection open
)} 10 kilo ohm resistor open
Dy Collector base terminal shorted.

93, The expression (X+YWX+Y )(X+Y) is equivalent to;

A) XF
B) XV

) Xy
D) xv

(12) (A) (25) [P.T.O.




95,

The function F= ABC + ABC+ ABC + ABC ; can be reduced to which of the following?

Al F=A By F=AB

C) F=B D) F=ABC

Dialogic function F=(A+BC) is the simplified form of which of the following?
A} AB+BC B) (A+B}A+C)

<) 4BC D)  4p+A4BC

Which logic inputs should be given to the input lines 111 and 1. if the MUX 1s to
behave as two input XNOR. gate?

I,—
I MUX |—r
I,
l: EI 3.
I Yy
Ay 0110 B) 1010
C) 1001 ¥ 1111
The transfer function H —rals) fan RLC circuit is given by H(s =-——I—D-ﬁ-—
e transter (s)= y sy OF s RLC circuiitis given by fe e
The quality factor of the circuit 1s:
Ay 25 B) 50
C) 1o Dy 3000

For the circuit shown in the figure, the time constant RC = 1 ms. The input voltage 15
'.rm{l}-'ﬂsin{ 10°t). The output voltage v, (£) is cqual to

AN
O—=VVV 0
R
Vial® £ == e
0 Q
A)  sin{10%t-457) B) sin{10% +45)
C) Josin(l0't +30°) D 3 sin(1(Pt-307)

(12) (A) (26)



90. The Thevenin equivalent impedance Z, between the nodes P and Q in the following

circuit is:
N 11
'_L 1H l 11
1F
101 5 1A 1N =
.V “T
Ay 1 B) 2+st-
| .s!+.!r+l
4ot —
O 1 5+: D) 42541

100. In the interconnection of ideal sources shown in the figure, it 18 known that the 60 V
source is absorbing power Which of the following can be the value of the current source
17

LAY

I 60 Y

Al 104 B 13A
C) 15A D) 18A

101, Ifthe transfer function of the following network 15:

AC TR
F.(s) 2+sRC

e "i{" [L i
Vi C— 3SR, "9
o Lo

The value of the load resistance R is:
A) RM4 B) R72
C) R D IR

(12) (A) a7 [P.T.O.




102. A2 mH inductor with some initial current can be represented as shown below, where s is
the Lap!ace Transform variable. The value of initial current is.

A)  05A B) 1.0A
C) 20A Dy 25A

103. An SCR is tumed off by
A} Reducing anode voltage to zero
B) Removing gate signal
C) Reversebiasing the gate
D) Allthe above

104. The electrolytic rectifier operates on the principle that an aluminium electrode n
an electrolyte will only conduct when itis  charged.
A)  negatively
B} positively
C) neutral
D) none of the above

105. Which of'the following can work dual side wave shape clipping
A)  Diode
B) Triode
C) Tnac
D)  FACTS

106. Which among the following is an example of a voltage bidirectional two-quadrant switch?
A) SCR
B) BRIT
C) Dicde
Dy  MOSFET

107. In athree-phase {50Hz) full converter, the ripple frequency in output voltage?
A) 50 Hz
B) 100 Hz
C) 150Hz
D) 300Hz

(12) (A) (28)




108,

109

"

111.

112.

113,

A sihcon-controlled rectifier is turned on if the bnode current 1s greater than
A} Trgger current : "

B} Anode current

C) Cathode current

D} Holding current

The TRIAC 15 the same as

A)  Two SCR connected in parallel

B} Two SCR connected in antiparalle]

C)} One 5CR and one thyristor connected in parallel
D) Two SCR connected in series

Which of the given devices is the most suitable power device for a higher frequency
(above 100 kHz) switching apphication

A) SCR

B} PowerMOSFET

C) GIo

D) BIT

Which of the given motors has insufficient starting torque at full load speed with the
same HLP. ratings?

A)  Three-phase Induction motor

B)  Shunt motor

C)  Synchronous motor

D} Defferential compound motor

In a synchronous machine, the V curve is drawn between which of the given axes.
A)  Field current on X-axis and no-load current on Y-axis

B) Armature current on X-axis and no-load current on Y-axis

C) Field current on X-axis and armature current on Y-axis

D)  Armmature current on X-axis and field current on Y-axis

Int a 3- ¢ induction motor, the starting current is 8 times the rated current, and the rated
slip 1s 6 %, then find the ratio of starting torgue to full load torgue.
Ay 1

By 1.5
0 175
Dy 2

(12) (A) (29) [P.T.O.




114, The primary reason fora D.C. motor Prefer ed over an A.C. motor
A)  Coastant spead operation
B) High-speed operation
() Variable speed operation
D} Low-speed operation

115. Ifthe frequency al the primary supply is varied gradually, then the secondary terminal

voltage will
A} notchange
B)  vary directly

C)  vary oppositely
13y wary inversely with frequency

116. The electromagnetic torque in non-salient pole machines depends on
A)  number of poles
B)  machine dimensions at the air gap
) peak value of stator and rotor MMF
[y anv of the mentioned

117. In practice, electromagnetic torgue acting on the stator
A)  rotate in opposite direction to the rotor
B) is transmitted to the ground
C) makes it rotate in the same direction as the rotor
D}  none of the mentioned

118. Iu the design of electromagnetic devices, the maximum value of MMF is limited from
the considerations of
A)  temperature rise
B} limitation on flux density in teeth
C)  torque production rise
D) powerrating

119. CRGO Laminations in a transformer are used to minimize
A} eddy current loss

B} hysteresis loss
C)  both eddy cumrent and hysteresis loss
Dy ohmic loss

120. If an unbalanced supply is fed to an indection motor, it will cause excessive heating of

A} rotor
B} stator
C) rotor shaft

I all the mentioned

.

(12} (A) (30)
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1. Choose the correct product of sum (POS) form of the Kamaugh map shown below by
grouping the zeros.

CD CD €D €D
AB|0O D 1 o0
AB o 0 1 1
AB Ix x =x 1
AB |% X x 0
A) Y=C(A+RB) B) Y=BA+()
C) Y=CE+D) D) Y=CE+D)
2. Choose the correct binary equivalent of decimal 363
A) 101101011
B) 011110100
C) 101001001

D)y 1011101011

3. Choose the correct hexadecimal representation ol binary 65,535
A) FDFD
B) FFFF
C) FCXF
D) FFEF

4. Flip-Flops are
A} Monostable memory device
B) Monostable device without memory
)  Bistable memory device
D} Allofthe above

5. Choose the correct forbidden state for R-8 flip-flop
A) R=0,8=0
B R=158=]
C) R=18=0
D)  None of the above

6. Choose the false statement considering flip-flops
A) JKcanbe convertedto T
B) JK canbe converted to RS
C) JK canbe converted intoD
D) None of the above statement are true

(10} (A) (3) [E.T.O.




4.

11.

12.

13.

How long will i+ take to shift 8-bit number into a 54164 shift register if the clock is set
at 10 MHz?

A} Ti0ns
B} &3)ns
C) T00ns
Dy B8Ins

Suppose & courter is nreset to 1001 (the number 9), but elock is applied to count *down’
rather than count *up’. What are the counting state and modulus?

A) 15and!5
B} 15and !0
€} 10and3

D) 9Qand 15 respectively

Minimum number of JK flin-fop required o design a modulo-6 counter
A) 4

B8)
C)
D)

th sl b2

Choose the current statement which defines Moore model for sequential circuit design
A)  Theoutput depends only on present state and not on input

B) Theoutputdepends only on present state as well as on input

C}  The outm depends only on present state and previous state

D}  The output depends only on input

Choose the current statement which defines Mealy model for sequential circuit design
A)  The outpu: depends on present state and not on input

B) The output depends on present state as well as on input

C' The output denends only on present state and previous state

D) The output depends only on input

The sonéition which leads to two different outputs of the circuit depending on which
fredback variahle chanzes earlier is called as:

A) Racearound condition

B) Critical Race condition

C}  Synchronous race condition

D) Sequential race condition

Tust inside the surface of 2 dielectric alab the electric field is 10 v/m and makes an angle
of 60° with the surface. If dielectric constant of the slab is 4, the approximate electric
field in v/m and its angular direction just above the surface will be
Ay 18Vand73.97
By 25V and69.97
C;  15Vand 56.9°
D) 20V and50.9°

(10} (A) (4}
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15.

16.

17.

18.

19.

20.

Identify the eorrect boundary condition for Diglectric-Dicleciriz inserface

'A'} El i Elﬂ
B} D‘nl =y
C-". Bnl = Bn!
D) H=H,

Just outside a train compartment the field strength of a radio station is 6.1 v/m. What
will be the approximate field strength inside the comparimen:? Assume the compartment
to be a closed box of metal having conductivity 5 * 10° mho/m. The thickness of the
compartment wall is Smm. Frequency of radio station is 600 KHz.

A) 34 =10°vim

B} 34=10"vm

C) 54=10%vm

D)y 54=107vim

The preferred polarization for satellite communication is
A}  Linear

B} Elliptical

C) Circular

D) Spatial

What happento speed of anEM wave ina homogeneous diclectric medium compared
to that in vacuum?

A)  Itincreases

B) Itincreases and decreases halfway

) It decreases

) It remains same

What is the dominant mode for a rectangular waveguide?
A) TEm

B) M,

0) TE,

D) ™,

Standing wave ratio is the ratio of : of a standing wave.
A)  Maximum and minimum energy

B) Maximum and minimum power

C)  Maximum and minimum voltage

D) Allofthe above

The angle of incident for which there is no reflection is known as
A} BReflected angle

B) Criticalangle

C)  Angle of total intemnal reflection

D} Brewsterangle

{10) (A) (5) [P.'T.0.



21.

22.

23,

4.

15.

Compared to dipole antenna, gain and directivity of the monopole antenna is
A) Lessthan dipole antenna

B) Higher than dipole antenna

C) Equal to dipole antenna

D}  Halfofthe dipole antenna

For Elliptical polarization the angle between two components of Electric field is
A) 457

B) 607

C) 90°

D) 180°

Consider an indoor wireless LAN with fe = 900 MHz, cells of radius 100 m, and
nondirectional antennas, Under the free-space path loss model, what transmit power is
required at the access point such that all terminals within the cell receive a minimum
power of 10 pW.

A)  16dBW
B) 2.6dBW
C) 0.6dBW
D) 3.6dBW

Consider a channel with Rayleigh fading and average received power Pr=20 dBm. Find
the probability that the received power is below 10 dBm.

A) 125
B) 0.0
¢y 15
D) 0.095

Consider a voice system with acceptable BER when the received signal power is at or
above halfits average value . [fthe BER is below its acceptable level for more than 120
ms, users will tum offtheir phone. Find the range of Doppler values in a Rayleigh fading
channel such that the average time duration when users have unacceptable voice quality
is less than t = 60 ms.

A) 2Hz
B) 4.5Hz
C) 6Hz
D) 8Hz

(10) (A) ) {



26, Forachannel with Doppler spread Bd = 80 Hz, what time separation is required tn samples
of the received signal such that the samples arc approximately independent.

Ay llms
By 10.5ms
C}  12.5ms
D) 9ms

Y1. Forg{t)=v(2/Ts) 0= <T arectangular pulse shape, find the average energy of 4PAM

modulation.
A) 5P
B) 6
) I
D) 8d°

18. [fAand B are complex matrices, k is a complex number with 'k as its complex conjugate,
and *** represent conjugate transpose then which of the following properties is not true.

A) (A%*=A

B) (A+By*=A*+B*
C)  (kA)*=k*A*

D) (AB)*=B*A®*

29, A complex matrix A is called umtary if

Al A=A*

B) A=A

C) A*=A"
D) Al=(A%)

30. Sguare matrix 'A’is Hermitian if

A) A=AT
B) A=A
C) A=A*

)  None of the above
(10) (A) (N [P.T.O.
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33.

34,

35,

36.

37.

I A {5 a Hermitian matrix, then its eigan-values are:
Al Complex numbers

By Zero

C}  lmaginary numbers

) Real numbers

The reflection coefficient for a transmission line is calculated using load ( Z)) and
characteristics impedance (£ ) as:

A) I:Et.'znh" [‘EL:_E'n'

B) (Z)(Z +Z)

C) ZVEZFZ)

Dy (£ +EWE -2)

Rectangular Waveguides are

A Double conductor device

B) Single conductor device

C)  Mulilayered conductor device

[} Device made of both conductor and dielectric.

Consider an inverting amplifier configuration with R = 1k}, B, = 100k}, and A= 1,
The close loop gain for this amplifier will be:

A) 9083
B) 91.83
C) 948
D) 97.9

Find the resistivity of an intrinsic silicon with, N = 10" em’, Ni= 1.5 x 10" /em’ and
assume that the p_= 1350 em™/V and i =480 cm*/’V

Al L5x10°Qem

Bl L38x10°Q.cm

C) 228x10°Qcm

D) 2.28x10°Q.cm

The forward resistance of the diode is usually compared to the other series
elements of the network.

A)  Similar

B) Double

) Small

[y Very high

For a Gallium Arsenide based diode the value of V , must be greater than:
A) 0TV

B) 025V
i 1AV
Dy 1.2V

(10} (A) (8)




38. Determine Vo in the given circuit.

A)
B)
C)
D)

2%

. 4 S procn

L3

123V
125V
113V
HS5V

39. Themost suitable diode used for voltage regulation is

A)
B)
C)
D)

Varactor Diode
PIN diode
Zener Diode
Thyristor

40. To maintain a relatively low transformer peak voltage while stepping up the peak output
voltage to two, three, four, or more times the peak rectified voltage, the device used is:

A)
B)
C)
D)

Voltage adder
Voltage doubler
Voltage invertor
Voltage multiplier.

41. Field effective transistor (FET) is known to have.

A)
B)
C)
by

42, The
A)
B)
C)
D)

(L0} (A)

Poor Voltage gain and High input impedance
Poor voltage gain and low input impedance
Excellent voltage gain and low input impedance
Excellent voltage gain and high input impedance

___controls the drain-to-source (channel) current of a JFET.,

Gate-to-source voltage
Gate-to-drain voltage
Source to drain voltage
Source to gate voltage

(%) [P.T.O.




43.

45.

46,

47.

48.

49,

Fora IFET the maximum value of g occurs where V. = v
A)  Infinity

B) oV

cy 0.7V

D) 047V

The input impedance for commercially available JFET is
A) 500

B) 0Q

C) Infinity

Dy 37122

Fora n-channel JFET the maximum current I . happens when
A) V. =0VandV, =V,

B) V,=0VandV =12V,

C) V.=0VandV, =0

D) V,=0VandV =-V,

Difference between the measured value and the true value of the *quantity” is know as

A)  Dynamic error

B) Progressive error
) Static error

D) Decremental error

A thermometer is calibrated 150° C to 200° C. The accuracy is specified within+ 0.25
percent. What is the maximum static error

A)  0.125°C

B) 0.120°C

c) 0115°C

B 11970

A-Wheatstone bridge requires a change of 7€) in the unknown arm of the bridge to produce
a charge in deflection of 3 mm of the galvanometer, sensitivity will be:

A) 033 mm'Q

By 0.43mm/ 02

C) 035mm/Q

D) 025mm/Q

A digital- voltmeter has aread-out rang™ from 0 to 9,999 counts, Determine the resolution
of the instrument in volt when the full-scale reading i3 9-999 V

A)  4AmV

B) 3ImV

C) 2mV

D) ImV

(10) (A} (10}



S0.

51.

5l.

53.

54.

(10) (A)

The incapability of the system to faithfully measure, record, or control the input signal
(measurand) in undistorted form is called

A)  Fidelity error

B) Race-around effect
C) Loading effect

)}  Break-down error

A multi-meter having a sensitivity of 2,000 £ /V is used to measure the voltage across a
circuit having an output resistance of 10 k £.. The open circuit voltage of the circuit is 6
V. Find the reading of the multi- meter when it is set to its 10V scale. Find the percentage
error.

A)
B)
C)
D)

4V and -33%
2V and -33%
4V and -44%
2V and -44%

A voltage source has an open circuit voltage of 20 V and has an output impedance of
0.5 + j10, The voltage source is connected to the load through a transmission network
having an impedance of 1.5 + j40. At what load will maximum power transfer be realized?
A) z =3j60
B) z =250
C) 1z =480
D) z =550

The resistance of a circuit is found by measuring current flowing and the power fed into
the circuit. Find the limiting error in the measurement of resistance when the limiting
errors inthe measurement of power and current are respectively + 1.5% and + 1.0%.
Ay =1.5%

B) 2%

C)y =25%

D) 3.5%

A resistance is rated at 3200 £ and the current flowing through it is 64 mA. (a), Compute
the power loss in the resistor. (b) It was later found that the resistance: of the resistor
was 0.2 percent greater than the specified resistance and the ammeter read 0-75 percent
maore than the true current. Determine the known error in the computed power in part (a).

A) 131Wand1.7%
B) 14.Wand 2%
C) 151Wand2.7%
D) 16IWand3%

(11) [P.T.O.



56.

37.

59.

6l.

A highly sensitive galvanometer can detect a current as low as 0. 1nA. This galvanometer
15 used in a Wheatstone bridge as a detector. Each arm of the bridge has a resistance of
1k £2. The input voltage applied to the bridge is 20 V. Calculate the smallest change in
resistance which can be detected. The resistance (AR) of the galvanometer can be
neglected as compared with the intemal resistance of bridge.

A 10pQ
B) 20p02
C)y W
D) 40u0

During the measurement of a low. resistance using a potentiometer the following readings
were obtained : voltage drop across the low resistance under test: 0,422V, voltage drop
cross a 0. 10 standard resistance = L0233 V. Calculate the value of unknown resistance,

A) 00413 Q
B) 00322 Q
C) 00234 Q
D) 0.0154 Q

A potentiometer that is accurate to £0.0001 V (Standard Deviation) is used to measure
current through a standard resistance 0f 0.1 £ 0.1 % {Standard Deviation). The voltage
across the resistance is measured to be 0,251V, What is the approx. current?

A) 18A
B) 37A
C) 25A
D) 45A

A potential divider is designed to have large numbers of turns, such that
A)  Smooth variation in current is obtained

B) Smooth variation in impedance is obtained

C) Smooth variation in Voltage is obtained

D} Smooth Variation in power is obtained

The constant of a given magnetic potentiometer is obtained by aid of a coil of 300 turns
in which a current of 0.6A is reversed. The resulting throw of the galvanometer is 157
scale divisions. It is then used to measure the magnetic potential difference between two
points and the throw is 304 divisions. Find the magnetic potential difference.

A) 5504

B) 750A

C) 695A

D) S00A

A minimum all day efficiency of a general ransformer is
A) 90%
B) 80%
) T0%
oy 60%

(10} (A) (12)




61. Letxland x2 be {continuous) perindie functions with periods Tl and T2, respectively.
Then, the function x =x1 +x2 is a penodic if and only 1f
A)  Rationof TI/T2 15 a complex number
B} Rationof TUT2 is aimaginary number
C) Rationof TLT2 15 areal number
D}  Ration of TVT2 is a rational number

62. Let x{t) = sin{xt) and x2(t) = sin{t). Determine whether the functiony =x1 +x2 is
A)  Periodic
B) It'sa-periodic
C) Conditional periodic
D)  Conditional a~periodic

63. LetxI(t) =cos{2xt + nd ) and x2(t)= sin{Txt). The fundamental period of ¥ =x1 +x2 is:

A) 4
B) 3
C) 2
Dy 1

64. A function x is said 1o be bounded if there exists some (finite) nonnegative real constant
A such that:
A)  [x(t) <A forallt
B) |x(t)=Aforalit
C) |x(t)j=Aforallt
D) |x(t)=>Aforallt

65. Theunit-step function (also known as the Heaviside function) is denoted as v and defined
as
A} ult)=infinity for t = 0, u(t) = 0 otherwise
B) u{t)=0 fort >0, u(t) =] otherwise
C)  wft)= 1for t<0, u(t) = 0 otherwise
D u{t)=1fort =0, u(t) = 0 otherwise

66. The unit-impulse function (also known as Dirac delta function or delta function) is
denoted as & and defined as the function with the following two properties,
A} Bt} = lfort # 0 and Integral of &(t) with respect to elemental time within
limits -infinity to + infinity =1
B} &(t)=0 fort = 0 and Integral of &(t) with respect to elemental time within
limits -infinity to +infinity = 0.
C) &(t) = lfor t # 0 and Integral of &(t) with respect to elemental time within
limits -infinity to +Hinfinity = 0
D) &) = 0 for t = 0 and Integral of &(t) with respect to elemental time within
limits -infinity to + infinity =1
(10} (A) (13) [P.T.O.



67. The equivalence property is represented as
A)  x(8(1 + 1) = x(t,)5(t -t,) for all t
B)  x(t)B(t -t.) = x(1,)8(t t,) for all t
C)  x()8(t-t) =x(1,)5(t +,) forall
D) =)=t -4) = x(1,)+5(t -t ) for all t

68. Evaluate given integral using appropriate properties related to signals.

" sin(e)s| s — 2 |
[ singe)s|s 7|

A) 1
B) 1Mz
C) M4
D) 22

69, {?nnsidn‘ar the periodic function x shown below. Find a single expression for x(t)
(involving unit-step functions) that is valid for all t

x(1)

5 ~§ =t 3 ¥ § '

A S [u+1/2-2k)-u(t-1/2-2K)]

Lm—n

B) 3 [u(t=1/2+2K)-ut-1/2-2%)]

Km—a

<) i{u{tﬂ f2-2k)-uft-1/2-2k)]

LD

D) 3 [ut+172-2K) +u(t-1/2+2K)

Ko

(10) (A) (14)

— i — e —




71.

72

73

T4.

System H is defined using below four system expression, identify which of these system
expressions is ‘not memory less’

L Hx(f) = Ax{t)

2 0= [ sty

3 Hxp)=e&"

4. Hx(t)=0dd(x)(t)=1/2[x(1) — x(-1)]
A 1

2
Q) 3
4

System is such that the value of its output at any given point in time can depend on the
value of its input at only the same or earlier points in fime (i.e., not later points in time),
such system is known as :

A) Linear system

B) Non-linear system

C) Casual system

D) MNon-casual system

Correct expression for time invariant system is :

A)  Ha(t-1)) = Hx'(t) for all t where x'(t) = x(t -t,)
B) Hx(t+1,) =Hx(t) for all twhere x° (t} # x(1-1)
C) Hx(t-t,)=Hx'(t) for all t where x* (t) =x(t + 1)
D)  Hx(t-t)) =Hx' (1) for all t where x” (t) « x{t 1)

Consider the system H characterized by the equation Hx(t) = D x(t) where I denotes
the derivative operator. For function x{t) = cos(2t) determine if x is an eigenfunction of
H, and if it i3, find the corresponding eigenvalue,

A)  xisnot the eigen function of H

B) xistheeigen function of H, eigen value = -4

C) xistheeigen function of H, eigen value=-2

D) xistheeigen function of H, eigen value=-6

In the given property which is not the property of convolution

A)  Commutative

B) Associative :
C) Distributive

D) Reciprocity

(10) (A) (15) [P.T.O.
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76.

.

78.

79,

The periodic convolution of the T-periodic functions x and h, denoted by x (periodic
convolution) h, is defined as

A) ®h)= J" *(1)hit + T)dT

By FOAO= [x—m)h(t—)d

T

o) FEAN=[x(r)h(e—r)dr

Dy *®hl)= f x(TVh(t — )kt
(i

A LTI system with impulse response h is memoryless if and only if
A) hit)y=0forallt=10
B) hiy20forallt=0
C) hit)=0 forallt=0
D) h{)=0forallt=20

A LTI system with impulse response h is causal if and only if
A) hit)=0forallt>0
B) hi)=0forallt<0
C) hit)=0forallt<0
D) hit)<0forallt<0

[fx is a periodic function satisfyving the Dirichlet conditions, then:

A)  The Fourier series converges pointwise everywhere to x, except at the points of
discontinuity of x

B) The Fourier series converges discreetly everywhere to x, except at the points of
discontinuity of x

C)  The Fourier series converges pointwise everywhere to x, except at the points of
continuity of x

D) The Fourier series converges randomly everywhere to x, for all points of
discontinuity of x

For a T -periodic function x with Fourier series coefficient sequence ¢, the following
properties hold:

A) xisevenifand only if ¢ is even; and x is odd if and only if ¢ is odd.

B) xisoddifand only if cis even; and x is even if and only if'c is odd.

C)} xisevenifand onlyifecis(; andx iseven ifand only if ¢ is odd.

D) xisevenifand only if c is even; and X is even ifand only if ¢ is odd.

(10} (A) (16)
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83,

A first order low pass filter will have capacitor in
A)  Series
B) Shunt
C) Both in series as well as in shunt
D) None of the above
Consider the function x(t) = sinc (1/2 t) , which has the Fourier transform X given by
X(m) = 2m rect ;. Energy of x 15 given by
A} dn
B} 3=n
C) 2f
DM =«
Consider initial and final value theorem: A causal sequence x with a (well-defined) limit
at = has the 2 transform:
X{zy= 111:' —3z
227 —3z+1
The value of x({¥) will be:
Ay 4
B 3
& R
D 1
LTI system with system function H is causal if and only if the Region Of Convergence of

Hs:

A)  The exterior of a circle, including =

B) The entire complex plane, including 0 and possibly excluding o
C) BothAand B

D) None of theabove

the ratio of the Laplace transform of the output Y{s) to the Laplace transform of the
corresponding mmput Uls) 1s know as

A}  transfer function of a nonlinear, ime-invariant system

B) transfer function of a dynamic, time-variant system

Cy  transfer function of a linear, time-variant system

D} transfer function of a linear, time-mvariant system

(10} (A) (17) [P.T.O.
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86.

87.

89,

90,

The Laplace Transform of the function fit) is defined as

a  Liron= [ rwed
By LU= [ f(s)e "ds
C) LU= [ flspe d

D) LU= [ f(e dr

The Laplace Transform of f{t) = e .t =0, where a € R will be 1/{s+a) if real part of
(s+a) is

A) Re{s+ta)=0

B) Re(s-a)>0

C) Refsta)=<0

D) Re(s+ta)=0

Laplace Transform of &(t)
A} |
B ¢

)} BothAand B
I Noneofthe above

Inverse laplace transform of 1/s(s=1) is

Ay D) - @

By Ift)-¢t
Oy Wmy-&
D) 1{t) + ¢

The frequency response of an element or system is:

A} A measure of its dynamic performance under conditions of sinusoidal excitation.

B} A measure of its steady-state performance under conditions of sinusoidal excitation

C) A measure of ils transient-state performance under conditions of sinusoidal
excitation ,

Dy A measure ofits steady-state performance under conditions of a-periodic excitation,

Poles for a fourth order Butterworth filter will lie in guadrant of complex
plane,

A)  1"and 2™

B) 1*and 4*

C) 2™and 3™

Dy 3"and 4"

(19} (A) (18}
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92.

93.

94.

96.

2

An n -type material is created by introducing impurity elements that have
valence electrons,

A) 4

m -3

0y 2

oy 5

The maximum reverse-bias potential that can be applied before entering the breakdown
region is called

A)  Peak saturation voltage

B) Pesk static voltage

C) Peak inverse voltage

D} Peak dynamic voltage

Among Ge, 5i and GaAs the knee voltage is highest for

A Ge

B) Si

C) GaAs

D) All of them have same knee voltage

In the reverse-bias region the reverse current of a silicon diode forevery 10°C

rise in temperature

A) Increases by half

B} Increase by two times
T} Increase by three times
D) Increase by four times

The i5 the predominant capacitive effect in the reverse-bias region
A) Diffusion capacitance

B) Saluration capacitance

C) Transition capacitance

D) BiasedCapacitance

The is the predominant capacitive effect in the forward-biased region

)" Diffusion capacitance

B) Saturation capacitance

€) Transition capacilance

D) Biased Capacitance.

Consider the statement “The light intensity of an LED will increase with forward current
uiitil 2 point of saturation arrives where any further increase in current will not effectively
increase the level of illumination™, is this statement

A) Te

B) False

C) True only for LED made of Si

D} True only for LED made of Ge

(10) (A) (19) [P.T.0.
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100.

101.

102,

103,

104,

The reversed biased breakdown voltage for LED is between
A) ViV

B) 3Vicsv

C) SVwe7V

D) Noneofiheabove

[nthe cut offregion fora BIT the base-emitier and collector-ase junctians of & transistor
A7e

A} Both forwards biased

B}  One is forward biased, and another is reversed biased

C) Bothreverse hiased

D} BRemain ineffective.

In the saturation region for a BIT the base-emitter and collector-base junctions of a
transistor are

A)  Both forwards biased

B)  One is forward biased, and another is reversed biased

C) Bothreverse biased

D)  Remain meifective

Ina CE based BIT circuit for linear amplification puiposes, eutalf for the
commen-emitter configuration will be defined by ;

A L=l

B) L=l

C) L=1,

D) Ie=ls,

JFET Transistor a5 a device is controlled by
A)  Current

By wvoltage

) First current and then voltage

D) Noneofthe zbove

In terms of temperature stability

A)  FET is more stable than BIT

B) BIT is more stable than FET

C}  Both BIT end FET are equally stable
D) Both BIT and FET are equally unstable.

In FET the pinch off oecurs due to increasa in
A) YV,

By V.

Q) N,

D) None of the above

(10) (A) (20)




105. The controlling voltage for JFET is

jml

107.

108.

109.

110.

A V.
H} 1|II'Ilit'i'.l
O Vi
D} Vo
“For en avtormatic gein control system JFET can be employed as o variahls resistor whose

resistance is controlled by the applied gate-to source voltage” this statement is
Ay Tne

B) False

C) TureforhighV.

D) False Sorhigh value of Vi

The high input impedance of the MOSFET is due :

A) Distance between gate, source and drain terminals
B} The high values of control voltages

C) The insulting leyer of 8i0, used

D) Noneofthe above

For double-ended operation in an Operational amplifier

A)  Iaverting terminal is grounded, and voltage is applied i nop-inverting terminal
B) Non-inverting terminal is grounded, and voltage is appliec to mverting rerminal
C) Both inverting and non-inverting terminals are supplied with voliagzes

D) The non-inverting tenminal is connected to output

Vo for the given circuit is
i i
un | B J'i”
¥ I ] b I:Hr,-h:-"__-_ ¥a
2inY Y ! :-il-':ﬂ' i1 1
.'-. r -BY
A) DSV
B) -0.25V
) 0,13V
D) 0.1V

Multipath fading in wireless communication system can be mitigated using
A) SISO Communication system .
B} MIMO Communication system

C) MISO Communication system

D) SIMO Communication sysiem

{10) (A) (21) IE.T.0.




I11. Inoptical fibre cable to confine the optical signal in the core, the refractive index of the

core must be than that of the cladding

A) Same

B) Smaller

C)  Partially smaller and partially greater

D)  Greater
H2. The Language preferred for [oT applications

A)  HIML B) Java

C) C+ D) Python
113, Which of the following is not an loT device

A)  Tablet B) Laptop

C)  Smartwatch D) Analog watch
114. For anIoT system, one of the following is not a fundamental part

A)  Transformer B) Sensor

C) Router D)  User Interface
115. The Architecture used for VLSI fabrication technology is:

A)  System on board B) System on chip

C) System on circuit D)  Simulated system

116. The type of memory suitable for embedded systems
A)  ROM B) RAM
C) Volatile D}  Non-volatile

117. The example for Micro-processor

A)  Motoroloa 68000 B) Intel 4004

C) TMS 1000 D) All of the above.
118, Function of a compiler are

A)  Debugging B) Code-optimizing

C) Phrasing D) BothAand B
119. For radar application the preferred antennas are

A)  Parabolic reflector antenna B) Helical antenna

C) Homantenna D) Dipole antenna

120. A Horm antenna can achieve radiation efficiency of
A)  Upto 90% B) Upto60%
C) Upto70% D) Upto 8%

(10) (A) (22)
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1.  The number of positive divisors of the number 1176=2"<3x7 are :

A)
B)
C)
D)

&
12

1 -1

2. The values of the Legendre symbols [_—) and [T] are :

A)

B)

C)

1]

3. Let y denote the Mobius function. The value of u(39)is:

A)
B)
)
D)

4. Let ¢ denotesthe Euler’s phi function. Then the value of ¢ {50) 15 :

A)
B)
)
(B}

(02) (A)

13

0

20
40
25
10
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5. Which of the following congruence has a solution?
Al ¥ =3{mod 43)
B) &7 =S(mod43)
C) & =Timod 43)

D} 7 =1XHmed43)

6. Letn beanatural number. Consider the following two statements,
L 12" -1 isaprime, then 2" (2" —1} 15 a perfect number.

IL  If 2" -1 isa prime number, then # 15 3 prime number,

Then
A}  Both (I} and (IT) are true. B) (I} 1s true but {II) is false.
) (T) s false but (I1) is true D) Both (1) and (I1) are false,

7.  The multiplicative inverse of x =4{mod %) is

A) 2 (mod9)
B) 3 (mod9)
C) & (mod 9)
D) 7 (mod9)

8. The polynomial congruence ¥ 4 ¥ L 4=0 (mod 5), is equivalent to which of the
following polynomial congruence ;

Ay Y'44=0mods)
B} X+4=0mod5)
C) X =0{mods)

D} X*'4+X +3=0(mod5)

(02) (A) (4




9.  Which of the following congruence does not have a solution?
A) ¥ =—l{mod3)
B) x' =-|{mod43)
C) x =-l{modl3)

D} »=-1{mad3T)

10. Which ofthe following is false?
A)  6!=-1(madT)
B) 10!=-1{mod1l)
C)  4'=-l{mod3)

Dy 13 =—-1{mod14)

11. Which ofthe following linear congruence does not have any solotion?
A} 3x=%mod5)
B) 3x=%{mod24)
C) Sx=15(modl2)
D)  2c=3(mod4)

12. Let ab, ¢ be integers. Consider the following two statements :
. gedia,b)=gedia+ kb b) forall ke Z,

IL  If ajcand blc, then ab|c . (Here the symbol x)y means x divides y).

A) Both (I} and (II} are true. B} (T} is true but (II) is false.
C) (D) is false but (1) is true. D) Both (1)and (1T) are false.

13. Which of the following set is not a vector space over the given field?
A)  The set of real numbers over the field of rational numbers,
B] Theset of complex numbers over the field of rational numbers.
C) The set of complex numbers over the field of real numbers
D} The set of rational numbers over the field of real numbers.

{02) (A) ) [P.T.O.




14.

15,

16.

17.

Let F=ldeM,  (RB)|trace(A)=0} be a vector space over the field of real numbers.
Then the dimension of this vector space is :

A) B Bl -7

Cy 15 D} 16

Suppose the functions 1, £, be defined on the real time. Which of the following pair of
functions are linearly dependent?

A} fix) = filx) =z

By Ffix)=sinx fix)=cosx
C)  Aflx)=sin'z f(x)=cos’z
D} filx)=sinz, Lix)=xsinx

Choose the correct statement.

A} Every vector space has a unigue basis.

B) Mimmal lmearly independent set 15 a basis,
Cr  Minimal generating set is a basis.

) Allofthe above.

Which of the following set is not a subspace of the vector space R* over the field & of
real numbers?

A F={(mmmas)| 5 =x =x,x,=0]
B) S={(x,0,x%x)x=x=5=21]
G S={(xx XX 5+ =0]

D} S=i(xmxan)ly —x =0

1188 |
What is the rank of the matrix 4=|1 1 1|?
I 1

A
B)

C)
D}

Pad Rk WD e

(02) (A) {6)




19, Let.A4 bea3=3 real symmetric matrix whose eigen values are 2.2 3 Let 3 and o denote
the algebraic and geometric multiplicity of the eigenvalue 2 respectively. Then

.|“|.:|' ..-:|.=2,|;.|='|.
By  A=La=32
Ly A=Lu=2

D) The given information is not sufficient

1 8 €
20. Theeigen valuesofthematrix 4=|0 2 3] are:
00 2
A) 182
B) 1272
| 0 123
D) 223

21. Choose the comrect statement.
A)  Everymatrix 4 with entries from the field F has an eigen valuein [F.
B) Ifv and v, are twoeigen vectors comesponding to an eigen value 7 . then v, and v,
arc lincarly dependent.
C)  Every matrix with entries from the filed of complex numbers is diagonalisable.
D} Noneofthe above.

0 x+1r 4
22. Find the'values of r and v inthe matrix P=(3 0 9| ifitis a skew - symmetric
¥ =5 Ak

mairix.

Al x=—4y=3

B x=-4y=1

T} x=-3y=0

D) x=-4y=7.

(02) (A) (7 [k0.




23. Let Fand W be two vector spaces over the same ficld F such that dimi#) = dim(#) = 100,
Let T:¥ — W be a linear transformation. Then T'is surjective if and only if.

A)
B)
C)
)

Ker{T) iz a subspace of I
Ker(T)= {0}

Ker(T)=F

KerfT)=W

24, Theassociated symmetric matrix (o the quadranc form x” +2y° — 2" =23+ 24z i5:

B)

C)

)

fu)
—_

25, Pick the correct statement :

A)
B)

<)
B

(02} (A)

The set of natural numbers ff cannot be a group under any binary operation.
The set of rational number | ,—) 15 a group under subtraction.

The set of n =1 inventible matrices (GL ()L, +) is a group under addition.

None of the above.

®)




6.  Pick the comrect statement;

A)
Bl

C)
D

Every abelian group 15 & cyclic group.

In an infinite group, there exists an element whose order is not finite.
Every fimite abelian group is a direct sum of cyclic groups.

There exists a non - ahelian group of order 4.

27. Let @ be a non - abelian group of order 125. Then the number of clements in the center

of the group C are :
A 1

B) 5

Cl 25

Ih 125

8. Let U{nm)=1a|l=a<n,gedia,n)=1] be a group under multiplication modulo n. Then
the order of the element 3 in the group L{10) 15 ;

A)
B)
C)
D

1
2
3
4

29. Let4_denoctes the group of even permutations on # symbols. Then the largest possible
order of an element in the group 4, 1s:

A)
B)
C)
D)

D
21
10
24

30 Let G be a group of order 56. Then

A)
B}
C)
D)

(02} {A)

The order of a sylow 2 - subgroup 15 2
The order of a sylow T-subgroup is 36,
The order of a sylow 2 - subgroup 15 8.
1 do not have any svlow 7 - subgroup.
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31.

33,

4.

35.

Choose the correct statement.

A} The set of rational numbers under addition is a eyelic sroup.

B) The set of real numbers under addition is a cyclic group.

C)  Every cychic group of order 32 has two distinet subgroups of order 16.

D} Forevery divisor d of m, a cyclic group of order n has a unigue subgroup of order d.

Chopse the correct statement.

A)  Z 4T isan integral domain

B} Z@&o isanintegral domain.

€} Everyintegral domain is a field

D} There exists an integral domain of characteristic 4.

Which of the following statement is false?
A} If Risan Euclidean domain, then R[X7 is also an Euclidean domain

B} If R isa commutative ring with unity, then BT is also a commutative ring with
unity.

¢} IfRisanintegral domain, then BfX7 is also an integral domain.

D)  EwveryPIDi1sa UFD.

Let Jand Jbe two ideals in a commuiative ring B with unity. Then

A) I+ J=IlJ

B) N=ln/t
Q) TelnJ
D} Intcir

Which of the following set is not a ring?
A} M (E); the set of m<n matrices with real entries.

B} GL(R) :the set of m=n invertible matrices with real entries.

) C[01]; the set of real valued comtinuous functions on the interval [0,1].
D} z[f]: the set of Ganssian integers.

(02) (A) (1)




36. How many subfields does a field of order 16 has?
A} ]
B]
C)
Dj

o S T

37. Llet:=-—1+3i.Then "=

Al '_II%
Bi %
) :1—;'-3'1
33

38. The radius of convergence of the power series ) 27"2" is:
I
A) 2
B) 1

)
(B

td

I

;ﬂ, , then the second derivative /(=) is:

39. Let _r‘£:1=£:¢[

A} Inf2n-1} fiz).
BY 24 fiz)
Cy Az

fiz)

D) 7

(02) (A) (11) [P.T.O.



40. Thewvalue of LE"&"-' 15, where y(r)=1+ir, 0=r=<1.

{1+ 1
A) 1 |4
i1+ =l
B) § 4
) 0
Dy 1

41, Thevalue of | sinzds is, where 7 isapath from origin to the point /+/, taken along the
parabola y = 37,
A}  1tcos(1+i)
By 0
& 2.
D) l-cos{1+f.

42. Thewvalue of log s is:

£
B s
A) 3
.
B i
6 1

D) Not defined

43. Let f:T — T bean entire function. In which of the following case /15 a constant function?

A} Imif)=0
B) Re(f)=0
C) Im(f)=0

D)  Allofthe above.

(02} (A) (12)




Ln

44. Thf:v&luec-fj; dz is, where y(r)=¢",01522

-
L

Ay 0O
Bl 2w
C) i
D) =

45, Theresiducof f(2)="; atz=0is:

Al 1
By 0
C) %
|
D E

46. Let { be a function which is analytic inside and on the unit circle. Suppose that

| fiz)—2| || on the unit circle Then,
rLl=0
A) )
1
Frl = [|=1
B |f3
rlLl<s
¢ M3
L) i" i
D ) 15 unbounded,

47. The number of zerves of the polynomal = + 362" + 71" + 2° —z+1 nside the circle
centered at origin of radius | are

Al
B)
C
)

£ Ld o P =

(02) {A) (13) [P.T.O.




48. The fraction linear map which maps 0.1, on 1, &« 01is :
I

Ay Flz)=—
[} Fis)= :
]I 241
©) lr‘-{‘E}':E:H
By Fi)= :
p =2z+1

49, Let d be the standard metric topology on the metric space R°. Let T < ®* be a triangle
whose sides are of length 7em, 8 cm and 10 cm respectively. Then the diameter of the
triangle is :

A) Tcm
B} 10em
C) EBcm
D) 25¢cm

0. Let 7 :X — ¥ bea sequence of continuous functions from a metric X 1o the metric
space Y. If | f} convergence uniformly to a function f; then
A} fisauniformly continuous function.

B) fisacontiruous function but need not to be uniformiy contiuous.

) fnead not o be a continuous function.
D) fwill bea constant function.

51. Let = :2 =& + 5 be projection onto the first coordinate. Then which of the following
is false?

A} m isaquotient map.
B) = isacontinuous map.
Cl = isaclosed map.

D} = i3anopen map.

(02 (A) (14)




52, Let ¥ =[-10)(0.1] be a subspace of the real line. The topology on ¥ is the subspace
topology coming from = . Consider the following two statements :

I [-10)isopenin.

I (0.1] isopenin.

Then.

Ay Baoth (1) and (11) are true.
B) (T is true but (11) is false.
C) (1) is false but (11} 15 true.
D) Both (1) and (I1) are false.

ﬂ-—::ﬂl}r; R Then,

.
53, Cosider theset 5 ={ x> sm(+]

I

Ay Sisaconnected sef.

B) 5 is path connected. (Here § denote the closure of 5).
C) Sisnotaconnected st
D) None ofthe above.

54, Letd: X =R beametriconXand @€ R . Let —ad denote the scalar multiplication of
the map d by —. Then g X — E will be a metnc if

Al a=0
B} a=0
C) a<0
D) a=i

55, Let A be any subset of a metnc space X. Then
A)]  Aisclosed if and only if 4 is a neighbourhood of each of its points.
B} Aisclosed if and only if interior (4) = A.
C) Aisclosed if any only if 4 containg all its limit points.
D} Asclosed if and only if 4 15 open.

(02) (A) (15) [P.T.O.



56. Which ofthe following statement is always true?
A)  Every finite set is a closed set,
B} Every singleton set is an open set.
) Ewvery ¢losed subset of the real line is a closed interval.
D)  Every open subset of the real line is an open interval.

57. Let X = {u.b.c.d} , then which of the following set is not a topology on X?
A)  {e.lak X}
Bl ¢ X)
C) {¢.lakfeh fac) X}
Dy g2k 4} X

58. Twosets 4 and £ are not separated sets 1f
Al A=(12),B=(23)
B) A=(23),B=(3.7)
C) A=23),B=(45)
D) A=(23),B=(34).

59. Choose the correct statement :
A} SL,(R) is anopen setin GL, ().
B) SL(R) isaclosed setin GL (R).
C) 8L (R) 1sneither an open nor a closed setin GL, (K},

D} 8L, (R) isanopen as well as a closed set in GL, ().

60. Let d be the usual metric defined as d(x, 3) = |x— |, ¥x, y e B I A=[1,2] and B =[4,5],
then the relation between diameters of A and B is
A} diamiA)- diami(B) = 0.
B} diam{A)+ dam(B)=10.
C} 1+ham(B)=diam(A).
D) 1+diam{A)= diam{B).

(02) (A) (16)




61. Let é, =l[n+]:}"':'e’": for y=1. Then !_ﬂ]" e, =

Ay x
B) 50!
Cy
D) O

3
 logx forx =

Then.
0 ot

62. Letf he areal valued function on [0,x) defined by /(%) ={

A)  fisdiscontinuons at x = ()

By fiscontinuous on [0.=) but not unformly continuous on [0, =) .

C)  fisuniformly continuous on [0,=).

D) fisnot uniformly continuous on [0,%) but uniformly continuous on (0=,

63. Which of the following set is uncountable?
A)  The set of rational nembers.
B} The set of all sequences of non - negative integers.

C) The set of all roots of all monic polynomials in one variable with rational
coefficients.

D) The set of integers.

64. Inwhich ofthe following case the series Eﬁr converges?

arl

A g
|
Bi F=E
-5
Ch p=3
1
D =3

(02) (A) (17) [P.T.O.




65. Which of the tollowing function 15 not confimaous at x =07

Psinf1), x20

ny S ={ﬂ, bnls

v fcns{}},x#ﬂ‘,
gy JG }_{ﬂ, e

o S =IE,HA'EIE

Lin(4),x0;

D) f{-‘-'}z{l' ;
0, x =ik

66. Let 7:(0,1)— ¥ be a continuous function such that fir) = 0 for all rational numbers
#in {0.1). Then,

Al fix)=0¥xekl)
B} fisnota constant fnction,
C} Thereexists »<(0,1) suchthat fi{x)=0

D)y Thereexists x <(0,1) such that fix)=0

67. Let f:[0,1]— ® beacontinous function. Then which of the following 1s false?
A} Fis uniformly continuous function,

B} F{[0.1])15abounded subset of B .

C}y  fisan onlo map.

D} F([0,1] is a compact subset of &,

(02) (A) (18)




68,

69,

70,

1.

kv : :
Let f{x)= ;mn nx faor all ;= 5 be a sequence of real valued fimetions. Consider the

following two statements.
L f. =0 pointwiseon B .
O f =0 uniformly on & .

Then,

Ay Both (Iyand (II) are true.
B) (I}is true but (II) is false.
C)  (I)1s false but (1) 15 true.
D)  Both (T)and (IT) are false.

Let f:% — R bea function suchthat | f(x)— (¥} <(x—y) forall x,y e R . Then,
A} Jisanon - constant polynomial fanction.
B) jisaconstant function.

C) jfisanexponental function.
D}y  Jisnot a uniformly continuous function.

o
Let f:[-11] = & bea continuous function. Then H}EL-HHH’! is

A) 0
By 1

Cy 270
Ly fi

Let 4=[0.1]nQ, where Q denotes the set of rational numbers. Consider the
function f:[0,1] — R defined as

Lif xed:

0 i x&A

Consider the following two statements ;
() fis Riemann mtegrable.
(ITy f1s Lebesgue integrable.

Then,

A)  Both (1) and (I} are true.
B) ([ is true but (II) 15 false.
C) (1) is false but (1) is true.
[ Both({l) and (IT)are false.

flxy= {

(02) (A) (19) [P.T.0.



72. Let %% 3 2 beacontinnous map such that fix) =0 for only finitely many values of x.
Then which of the following is true?

A) Either fix)=0 forallx, or f{x)=0 forallx
B} Themap fisanonto map.

C} Themap fisone - to - one

D Image (f) is a disconnected subset of & .

73. Which ofthe following differential equation 1s not exact?
A} (Gyp+do)do+(2x+3x vk =1
B)  (2xcosy+3x yidu+ (v —x siny— y)dy =0
C)  (Ax'+daldc+(2x +2y)dy =0

D} (2esiny+ v e ddx + (6 cos v+ 3ve by =0.

74. Which ofthe following differential equation do not have any solution?

e
Al i=—%1y{3}=4

F
B) Z2iy-00)=1 and yir)=5

I!f‘.II

A s
) E—}J{ﬂ} 0.
D) %ﬂ.ymhﬁ_

¢ 2z :
75.  An integrating factor for the differential equation ?—x + [ : ),P -7 js;

x
A) g

B) ™

C) xe™

D g

(02) (A) (20)




Th.

i

78.

79.

Let f,(x)=sinx, f.(x)=cosx. Then the Wronskian W (.5 ) =

Ay 1
By -1
C) 0
F
oy o

Giiven that v — x is a solution of the differential equation (+* +1) E:r:; . Zx—i +2y=0,
the other Imearly independent solution is : .

A) y=2x

B) y=a"+1

£} =i

D) y=x-1

Let y=x" and y=x" are two linearly independent solutions of the corresponding

d™y dy

homogenous equation of the differential equation ©° %—ﬁ:aut} y=3x" +6x". Then

dx
the general solution of this differential equation is :

Ay = ':'L-‘-" +e,x =3x - E.t'

B) y=cx'+ex -2

C) pmcx+ox +x +2"

et 7 iy 3 k| &
D) r=qr4ex -——x +3x

=

&' u & 7 TR 1]
The type of PDE Elr:f+3u-:: $J—— S5 — =1 j5-

A)  Hyperbolic
B) Parabolic
C) Elliptic

D} None of these

(02} (A) (21) [P.T.O.



80.

il.

82.

K3,

; & 7 : s i
The solution at x = 1. t= | of the FDE Iﬁféﬁ:% subject to the imtal condifion

e, ) =2x u (x0)=2 15 :

Ay 2
B) 4
C) 6
Dy 1

The number of the real characteristics curves of the PDE

¥ =

. & u i | N T &u
I =y = =+ x (=] =1
{ '.Ill} ah- - {}- '1I Il} &‘IJ .l}l }.a:l'l_z-:'l-" ax -

Passing through the pointx = 1, vy = [ are.

Ay 0O
By |1
) 2

D} Iofimtely many.

gz i
The cauchy problem ¥ - +15}',‘= U and x (1) = =cost, ¥, (1) =sinr. 2, (i) =1 has

A)  Unigque solution.

B) No solation

C)  Infinite solutions.

[y More than one but finite solutions.

& oz
The largest interval in which the PDE E‘IE"': =0 with x, =0, v,=25.z, =15 has

unique solution.

A) —lzs<1
B) —w<s<0
C) O<icx

DY) —mwezem

(02) (A) (22)




an

84. Let ufx,y) be the solution of the Cauchy problem +° o ¥ %:: =0, such that u — ¢' as
o ?

y—*w, Thenu(l, 1Yis;

A -1
B) 0
&y @
D) &

85. Ifthird differences are constant and 2,1{1_: o N o A{a’yj_, +A7y, L then 8A =

Ay -1
=

B} =

Cp 2

3 )

86. The function, whose first difference issinyand h = 7,15

Ay -Z2xnx

B) -eosx
L

C} = :_-l-s:m X

)] —El;nu-s.::

87. Back substitution procedure is used in
A} Gauss elimination method.
B} Jacobi's method.
C)  Gauss - Seidel method.
Dy Relaxation method.

(02) (A) (23) [P.T.0.




88, Iffix)=0, then Newton - Raphson formula for nearly equal roots is

oy )

J‘!'In} Lt n f.{__:q-:l
e bk

B et )
e Fix)

€l o=y
5] T _—j,j"l[r_}
Y, TR )

89. Use the Gauss - Seidel method to solve the following equations (as per the given order)
L4 +x=2
26 +3x, +3, =4
I +2xn+x =3

Assuming the initial guess as x, = x, = x, = (. Then the value of x, after the first iteraticn

is

Ay D
Bj =2
C) -3

Dy None of these

90, Newton - Raphson method is used to computea root of the equation +* —11=0 with2.5
as the intial value, The approximation after one iteration 1s :

A}  3.45
B) 3.35
) 155

Dy 375

(0Z) (A) (24)
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03.

Which of the following function is the Laplace transformation of the sine hyperbolic
function f{t) = sinhs?

& =]
5
3 B
|
E] i—!
5
5 =]

™ 1

The inverse Laplace transformation of {;ﬁh—z %
Ayt sin br

BY sinb

C) cos bt

D)  icosbr

Let the inverse Laplace transformation 27 [ F(p)] = f(¢) and f0)= 0, then L' {pF{ p)} =
A FYE)=1

ey

B} _r

Cy oo

D} i)

If the Laplace transformation L{-ﬁ-'-:l:-} =cot™ p_then L {m:ar } =
fan --I--

A) =

By tan'Z

) P

C}  tanap

8= 2

(0Z)(A) (25) [P.T.O.
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99,

1 0.

11,

Numerical integration using Trapezoidal rule gives the best result for a single variable
function, which is?

A)  Parabolic. B) Linear.
C) Hyperbolic. D) Loganthon,

The fourier transform of «(1)=¢"" 15 :

il &
A) a +H{2a 7 B) a’ +(xry
i o
O Faxfy B Fressy

The graph in which, there is a closed wail which includes every edge of the graph is
knownas:

A)  Hamiltorian graph. B)  Euler graph.

C)  Planar graph. D}  Spanning graph.
The number of spanning trees of the complete graph on 5 verticesis
A) 125 By 350

Ccy 25 D) 625

A graph G on # vertices 1s bipartite if it contains

A) ' edges. B} mnedges.
C)  Acycle ofodd length D) Nocyele of odd length
Which of the following satement is false ;

A) Each tree has a leaf vertex

B) Thereexists ak - regular graph on »n vertices such that both » and k are odd
C) There exists a triangle - free graph of chromatic number 5.

D} Chromatic munber of a planar graph i1s at most 4.

Let G be a planar graph on » vertices and e edges. If fis the number of faces in a planar
drawing of G then

Al n=e-f+12 Bl n=f-e+l

C) n=e+f-2 Dy m=e-f-2

(02) (A) (26)




102. The number of edges in a tree on 10 vertices is :

A) 10
B) 20
5 9
D) 3

103, Number of edges meident with a vertex w in a graph 15 called
A)  Ineidénce number of G
B) Vertex coverof (.

C} Degreeofu,
D) Noneoflthe above

104, Let & be graph on n vertices and of minimum degree 4 = 7. Then
A} & hasa path of length d.
B} G hasacycle of lengthd+ 1,
C) Chromatic numiber of & is d.
D)  Number of edges of 7 is nd,

1035, Let 4,8, C be three subsets of & . The negation of the following statement : for every
=1, thereexists a4 and be 8 such tht forall ¢ eClla—o <= and b—cf>e

A} There exists g< |, such that for all a= A and b e B there exists o= ¢ such that
lu-cze or [h—c<e.

B) There cxisis g< 1. such that for all a= 4 and be B there exists e ¢ such that
|.|:r—:'.'|EE and |b—c|'5¢;-

C)}  There exists £~ |, such that for all ae 4 and b e 8 there exists o= ¢ such that

la—cfze and b~ | ze.

D) There exists == 1, such that for all ae 4 and be B there exists g ¢ such that

f:-r—-:.'l =€ OF ]b—r_'l e

(D2} (A) (27) [P.T.O.




106, Suppose you have 10 white and 10 black socks Assume that are picking socks randomly,
one sock at a time. Then the minimum number of draws required so that you will definitely

have a matching pair :
Ay 2

B) 11

2 -

A &

107. The number of seven digit integers, with sum of the digits equal to 10 and formed by
using the digits 1,2 and 3 only, 15

A) 35
B) 77
) 42
D) &2

108. In how many ways 5 persons 4, B C, D E can sit in a row so that 4 and B never sit together?
Ay 120
B) 96
Cy 24
D) 72

109. Which of the following is true?
A)  The unit sphere [xeF| || (=1} is compact in F
B) Theunit sphere {xeF| || x],=1} isnot compactin F
C) Theunit sphere {xe/*| || x[L=1} isnot closed in

I} The unit sphere ngFI Il.r||,=1E is compact in F

110, C[0,1] is a Hilbert space with respect to which of the following norm?

A
B[4,
S B

D) None of the above,

(0Z) (A) (28)




111. Which of the following is not a separahle space?
A) "(N), lsp<w
Bl Fabl. 15 p<w.
C)  Clab] with |4 norm

D}y I'(N)

112. Which of the following is true?
A} C|a,b] has a finite basis.

B) C[a.b] has acountably infinite basis.

) E'[u,!:] has an uncountable basis.

D) None of the above

113. Let X =C,, with

'|]z norm and let : X — % be a linear functional defined as

£0=3 e

J=|
A) Ny =
B) NUY =1C,}

C) N{fy=e¥nzl

. : [
D} h{f-j‘ -[_Irlr_:'-'1f_!n1ﬂnr]
m m

4. Let ¥ =C* and 4,4, 6 C. Define 4: X = X by dla,.a,)=(4a,Ae, ). Then, for what
valuesof 4 and 1., .4 is a unitary operator?
A) A=0 =i
B) Am=id=0
Q) A=hi=A

D) A =2i4=-2i
(02} (A) (29) [P.T.O.




115, Which of the following is not a Banach space?
A)  Cla.p]with|], norm B) [Plabll<p<m

'I:'] I':'m u:'a'.r.fr"-

L norm D) Cowith|H]. norm.

116. Which of the following 15 false”

P S S | is a basis for

B) le.c..e.-cneen 152 basis for F

C)  l&.e. €, 15 an orthonormal basis of C
D} le.e..e.......) is an orthonormal basis for P

117, Let X ={x=C0,1]1 x(0)=0} with | normand f(x)= [ xfe)dr.

Th-enm equal to
I
Ay O B) 5
¥ 5 Dy 1
18, LetA'=¥=C[0,1]with <], normand X, =C'[0,1]. Let 4: X, — ¥ defined by 4x =x".
Then

A} A isclosed and a cotinuous operator.

B) A isnotclosed and but a continuous operator,
) A isclosed and but not a confinous operator.
D) A isneither closed nor a continuous operator.

119. Any two norms on a linear space N are equivalent if N is
A)  Finite dimensional B} Infinite dimensional.
C) Complete space. [} Banach space.

120. Consider the space BINNM)={/:N—= M| f ix a bounded Ilinear operator| of bounded
linear operators. Then B(V.M) is a Banach space ifand only if.
A) MNisaBanach space.
By M isaBanach space.
C} Both Mand M are Banach spaces.
D}  None of these.

(0Z) (A) ()
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(0Z) (A) (31} [P.T.0.
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A block of 200 mm » 200 mm base and 10 mm height. When a tangential force of 10N
is applied on the upper edge it is displaced 2 mm relative to the lower face. Then the
direct shear stress and shear strain in the clement is

A) 1 MPa, 0.1
By 25MPa0.]
C) | MPa, 02

Dy 25MPa 02

The number of elastic constants required to relate stress and strain for the materials

a  |sotropic T S

b, Orthotropic n. 2

€ Anisotropic ii. 4
v, Y

A a=iLb—=ilic—=i
BY a-—iib=iil,c—iv
C) a-siibaive—ai

D) a=ib-=ive—i

The modulus of elasticity and ngidity of a matenal are 200 GP2 and 80 GPa, respectively.
Find the Bulk modulus of the matenal.

A) 233.23 GPa. B} 133.33 MPa.

C) 23333 MPa. D) 13333 GPa.

Match the following list 1 with list 11

List - 1 List - 11

a  Static Friction 1. Angle between the normal reaction and the
resultant of force of friction and normal reaction

b.  Dynamic Friction 2. The force of friction developed between two
bodies at rest

¢.  Sohd Friction 1. The force of friction between two bodies in
mation

d  Angle of Friction 4. Friction between dry surfaces which are not
lubricated

3.  Friction between dry surfaces which are

lubricated

A a=22bs3e=S5d=1
B a=s4balec=ad4d=1
C) a—=2b=23c—4d—=1

D) a=d4bs3c—5d—1

(13) (A) - &) [P.T.O.



5. Consider a truss ABC loaded at A with a force F as shown i the figure

7.5 AR

The tension in the member BC is

F F

A) 2 B) s
e F

O 35 D) 3B

6.  The block as shown in figure 15 in equilibrium and stopped from sliding down by applying
a force of 100 N. The coeflicient of friction is 0.25. The Weight of the block would be

;-f""-f
| m'. - = L
A) S84 N By 154N
) 354N D) 754N

7.  Which one of the following principles cannot be used to solve problems involving
Friction?

A)  D’Alembert’s principle

B} Eguation of Motion

C) Pnnciple of Work and energy
D)  Conversation of energy

{13) (A) 4



10,

Mateh the crystal systems with their respective atomic packing factor given below in the
lists:

List-1 List - 11
a  Simplecubic 1. 0.3
b.  Face Centered 2. (.68
¢. Body Centered 3. 0.74
d  Diamond 4, 0.52

A a=xlb—=3c—22.d—4
Bl g—=2b=3c=+d4.d=1
C) g—=4ba33ica2d=1

D}y a=2ba4c—=1ld—3

A laminar composite is composed of
A)  |-D sheets B} 2-D sheets
C) 3-D sheets ) Noneofthe sbove

The lengths of the crank and connecting rod are 50 mm and 200 mm respectively. If the
crank rotates clockwise with an angular velocity of 5 rad’s, then the linear velocity of the
at the joint connecting crank and connecting rod in m/s is

Ay 1.5 B) 250
Cy 0325 Dy 0.025

Sensitiveness of a governor 1s defined as

Mean Speed
Rongeof Speed

A)

B)  Megn Speed = Range of Speed

’ 2 Means Speed
L) Rangeof Speed
Rangeof Speed

D) Mean Speed

(13) (A) (%) |P.T.O.




12.

13.

14.

15.

“What ig the maximum acceleration of a carn follower undergoing simple harmonic motion

with stroke of the follower as *h’; Angular velocity of the cam as & ; Cam rotation angle
for the maximum tollower displacement as .

&

ar Thrw'
s i
A) r: Bl &
a ] I [ mm ;
4k 2 S B
& [ﬁ] 2L z[ -:ﬁ]

The flywheel of an engine has a radivs of gyration of 0.25 m and mass 500 kg The Initial
torque of the engine 15 250 N-m and may be assumed constant. Angular aceeleration in
rad/s’ of the flvwheel is

A) 6 By 4
o) 2 D) 8

A spring-mass suspension has a natural frequency of § rad/s. What is the damping ratio
required ifit is desired to reduce this frequency to 3 rad/s by adding a damper to it?

5 4
4 < B 2

2 . o5
@ & Dy =5

Detlection of a prismatic bar shown in figure due to its self-weight is

Y- Specific weight, L - Length of the bar, E- Young"s Modulus, A - Arca of the bar

yi! b
A (iT B) 45
© 2E 2 2E

{13) (A) (%
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17.

I8,

20.

In a bi-axial stress problem; the stresses in x and v directions are o =500MFa and

o, = 23MPa , The maximum principal stress in MPa, is MPa.
A)  50Mpa B) 40 Mpa
C) 30Mpa D) 20Mpa

Arod 50 mm in original length. When we apply an axial compressive load 2 kN the final
length of the rod afler application of the load is 45 mm. So in this rod a compressive
strain s developed and is given by

A} 0.001 B) 0.0
c) 0.1 o 1.0

Aroller ofweight *w’ is rolled over the wooden block shown in the given figure below.
The pull F required 1o just cause the said motion is

“l
Cy w D)y 2w

A cantilever beam carries a load W uniformly distributed over its entire length. If the
same load is placed at the free end of the same cantilever, then the ratio of maximum
deflection m the first case to that in the second case will be:

A} 3B B}y &3
)y B ' D) 5/8

For a power transmission shaft transmistting power P at N mpm, its diameter 15 proportional
bo:

(13) (A) (7) [P.T.O.
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22.

13,

24,

Match List - | (for thin cylinder) with Ligt - II{Mathematical expressions) give helow:

List - I List - T1
a  Hoop stress i _ﬂ_f
b.  Maximum shear stress 2 %
c. Longitudinal stress 4 %
d  Cylinder thickness IR 1:_?'
,

A g—=22bha3ic=ald—4d
Bl o3 2b=23c—Ld—=+5
C) a=2b-3d4c—3d—1

D) a=22b34c—=1ld—3

Which one of the following solid defects is/are not belongs to point defect
L  Vacancy

IL  Schottkey

M Voids.

IV,  Gramn Boundanes

A)  Only(D B} Only(II)

) (Dand (1) D) (1) and (IV)

In the Jominy end - quench test, asteel specimen with a heat transfer coefTicient between
the steel and fluid of 50 W/{m*-K) and a thermal conductivity of 30 W/(m-K ) undergoes
quenching. Calculate the sevenity of the quench.

A) 06 B} 80
) 1.67 D) 20

If in a linkage there are 4 loops and 11 links, then the number of joints and degree of
freedom for the linkage are

A)  Zand 14 B) 13and3
C) l4and2 Dy 3and13

(13) (A) (8)



25. Two mating gears have 20 and 80 teeth respectively. The pinion rotates at 200 rpm and

26,

27

28.

transmits a torque of 40 N-m. The torque in N-m transmitted by the gear s
A} 30 By 10
C) 160 Dy =0

Consider the following statements -

1.  Critical or whirling speed of the shaft is the speed at which it tends to vibrate
violently in the transverse direction.

2. Tofind the natural frequency of a shaft carmying several loads, the energy method
gives accurate results.

3.  Dunkerley’s method gives approximate results of the natural frequency of a shaft
carrying several loads.

Which of these statements is‘are correct!
A} (1l)and(2) B} (2)and (3)
C)  (1)and{3) D Only(3)

A bar of rectangular cross-sectional area of 25 mm- is pulled from both the sides by
equal  forces of 250 N as shown in the figure below. The shear stress (in MPa) along
the plane making an angle 30° with the axis, shown as a dashed line in the figure, is

250N - m = 50N
A)  2-4Mpa B} 3-5Mpa
C) 4-5Mpa D} 5-6Mpa
Graphical representation for respective theories of failure
List -1 List - 11
a,  Rankine’s Thoery 1 Bhombus
b.  8T. Venant’s Theory 2.  Rectangular
¢.  Guestand Tresca’s Theory 3. Ellipse.
d  Haipgh's Theory 4.  Hexagon
Al a—=»1ba3Lea4d-3 Bl a=32bk=alce=a3d—4
Oy a=3b=sdec—ld—2 D) aas2bas3easldad

(13) (A) (9) [P.T.O.



29. Nature of stress in a thin cylivdrical shell subjected to internal pressure. Identify the
false staizment

. Hoop stress/circumferential stress will be tensile in nature
1. Longitudinal stress/axial stress will be tensile in nature

ii.  Radial stress will be compressive in nature

w.  Longitudinal stress/axial stress will be compressive in nature
A) (i) B) (i)

C) (i) D (iv)

30. A shatt of diameter 2 cm 15 subjected to a twisting moment of 4000 N-m and a bending
moment of 3000 N-m. The maximum normal stress induced in the shaft is equal to

16 32
—MP e
Ay B) TGPa
16 32
R —— MP
Q Fhe D) hPa

31. Consuder the figure given below.

A LY

For given planar structure select true statements

1. Statically Indeterminate Structure

2. Sutically Determinate Structure

3. Can be solved using compatibility equation

A) (1) and (2) B) (1)and (3)

C) (3 and(2) D}  Noneofthe above

32. The volume of an FCC unit cell in terms of atomic radius ‘c”

Ay g7 B) 162
C 43 Dy 16-42

(13) (A) (10)
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335,

3.

3.

For BCC lithium, the lattice parameter is 0.35 nm and for the set of planes (220), the
interplanar spacing will be

A) 0.123 om B) 0.1013 nm

C) 0.123pm Dy 01013 pm

A carbon fiber reinforced polymer composite (CFRP) is made with 40 vol%s continuous
unidirectional carbon fibers with an elastic modulus of 250 GPa and 60 vol%s polyester
resin. After it gets hardened it shows a modulus of 4.5 GPa. Modulus of elasticity of this
composite in longitudinal direction is

A} 151.8 GPa
By 102.7 GPa
Cy 100 GPa
D) 150 GFa

Which of the following 1s not a non-ferrous material?
A) Copper

B) Titanium

C) Stanless Steel

D} Aluminum

Which one of the following statements is/are false regarding a structure
degree of freedom < 0

Norelative motion between links.

Power carmot be transmitted.

Capable of transmitting force only.

Degree of freedom >0,

(1)and (4) B) (l)and(3)

(4)and (5) Dy (l1)and(3)

O 5 @ & b

A spring-mass-damper system installed on the door of an air-conditioned room, to shut
the door automatically after a person enters/leaves the room. Which type of spring-
mass-damper system is recommended for this case.

A} Owver damped system.
B) Critical damped system,
C)  Under damped sysiem
D}  Noneofthe above

(13) (A) (11) [P.T.O.
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39,

41.

42.

A mini roller is ased for making a cricket piteh at a stadivm, The front wheel of the roller
has a mass of 500 kg, a radius of gyration of 0.1 m and a diameter of 0.5 m. Find the
kinetic energy of rotation (Joules) of the front wheel at a speed of 2.5 m/s?

A) 250 B) 125
C) 500 1 1000

When the relation between the controlling force (F,) and radius of rotation (r) for a
spring - controlled governor is F_ = a.r, then the governor will be

A)  Stable B} Unstable
)  Isochronous D) Noneofthe above.

A single cylmder reciprocating engine has a crank speed of 320 rpm, stroke 50 mm,
mass of reciprocating parts is 10 kg, mass of revolving parts at 100 mm radius are 2 kg,
If one-third of the reciprocating parts and all the revolving parts are to be balanced, find
the balance mass required at a radius of 200 mm

A)  2.667 kg
B 3557kg
C) 4.667kg
D) 6.667kg

Letn= 0.5 and C = 400 in the Taylor equation for tool wear. What is the percentage
change in tool life if the cutting speed is reduced by 20%,?

Al 56.25%
B)  64.00%
)  43.800%
Iy 74.69%

Find area of uncut chip during machining of C-20 steel with a carbide cutting tool of
0-10-6-6-8-60'-1 mm ORS configuration with chip thickness of 0.36 mm, uncut chip
width of 0.4 mm and feed of 0.2 mmyrev.

A) 0144 mm', B} 0.069 mun’,
C) 0.077 mev. D) 0,08 mm-.

{13) (A) (12)
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44,

45,

46.

47.

Find shear angle during machining of C-20 steel with a carbide cutting tool of (-10-6-6-
10-75"-1 mm ORS configuration with chip thickness of 0.75 mm, uncut chip thickness
of 0.25.

A) r - B)  Tan'(0.333)

G T @) D) Tan(0.45)

Match the following :

1.  Rakeangle i. Influences surface finish

2, Cutting edge angle it. Helpsin chip formation

3.  Clearance angle iil. Controls direction of chip flow
4. Moseradius iv. Effect frictional rubbing

A) 1424 3w A
B)  1-i,2-iv.3-ii.4-iii
C)  leiv,2-iii,3-ii 4-i
D) 1-ii,2-iii, 3-iv,d-i

Find friction angle when chip removed under minimum chip strain in orthogonal cutting
process if rake angle is

A} (P B) 30°
C) 45 Dy 40

Find shear stress when F_(cutting force) =950 N, F (Thrust force) =475 N, Uncut chip
area (A,)= 0,09 mm’, ¢ (Shear angle) = 45°

A) 5277.77 MPa
B) 361079 MPa.
C) 811388 MPa.
D) 2640.53 MPa.

A 160 mm Jong, 13 mm diameter 304 stainless steel rod is being reduced in diameter to
12 mm in by turning on lathe. The spindle rotates at N = 400 rpm, and tool feed is
0.2 mm/ rev. Calculate the actual cutting time.

A)  lmmn B} 2min

C)  0.5min D) Z5mmn

(13) (A) (13) [P.T.O.
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49,

0.

51.

How does increase in discharge current effects meta! removal rate end surface finish in
Jdectric discharge machining

A)  Asdischarge current increases, MRR increases and surface finish is degraded.
B}  Asdischarge current increases, MRR decreases and surface finish is degraded
C)  As discharge current increases. MRR increases and surface finish is improved.
D}  None of the above.

() Mulling, (ii) Water jet cutting, (iii} Grinding, (iv) Ultrasonic machining, (v) Laser
beam machiming. and (vi) Wire EDM. Which of the aforementioned processes relies
primarily on mechanical energy?

A) i,ivvi. B) ii, iii. iv, v

C) 1.1, 10, v [} Mone ol the above.

Which of the following procedures (one best response) would be appropriate for cutting
a 0.003-inch chameter hole through a 1/16-inch-thick aluminum plate?

A)  Owyfuel cutting.

B) Chemical milling.
) Laser beam machining,
Iy Water jet cutting.

Determine the speed of cutting when an electrode beam used 5 kKW power to cut 150
microns wide slit in a | mm thick tungsten sheet. Specific power consumption of in
EBM (Electron beam machining) for tungsten is C = 12/ W/mm?/min.

A) 3500 mm/min
B} 2876 mm/mun.
C)y 2568 mm'min.

[y 2778 mm/min

Which of the following joint types can be joined with a fillet weld? (i) butt, (i) corner,
(iii) lap, (iv) tee.

A) i il iv ondy By i ivonly

C)  iti,ivonly D) Allthe types

(13) {A) (14)
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Which of the following solid state welding techniques uses external heat? (1) diffusion
welding, (i) ultrasonic welding, (iii) friction welding, (iv} forge welding

A) i, ivonly. B) i, ivonly
C) iii,ivonly D) Allthe types

A sequence of spot welds, each 2.0 mm thick, are created between two pieces of aluminium
using a Resistance Spot Welding procedure. Um = 2,90 Tmm? is the unit melting energy
for aluminium, The welding current is 6,000 amps, and time 15 0.15 seconds, Assume
that there is 75 micro-ohms of resistance. The final weld nugget has dimensions of 5.0
mm in diameter and 2.5 mm in thickness. How much of the energy produced overallis .
used to create the weld nugget?

A)  35.1% B) 29%
C) 64.9% D) 68%

A shielded metal arc welding operation is performed on steel at E = 30 voltsand [ =225
amps. The heat transfer efficiency f, = 0.85 and melting efficiency f, = 0.75, The unit
melting energy for steel = 10.2 ,I.-*mmJ Solve for the volume rate of metal welded.

A 562.50 mm®sec, B) 496.32 mm'/scc.
) 661.76 mm*/see. D) 421.90 mm®sece,

Which one of the following is defined as tolerance?

A)  Clearance between a shaft and amating hole

B) Measurément error

C) Total permissible variation from a specified dimension
D} Vanation in manufactoring.

Which of the following surface qualities involves surface texture? (i) oil films, (1) teed
marks of the tool that produced the surface, (iii) surface cracks, (iv) deviations from the
nominal surface, and (v) hardness varations.

A} 1i,ivonly
B) i, iii, iv only
C) 1,1m, ivonly

D}  Moneofthe above

(13} (A) (15) P.T.0.



58. Calculate hole tolerances for 645,/ fit 64 appears in the diametér steps of 50-80

(D=50x30=6324) and fundamental deviation is g =-55D",
Use IT8 — 25007 — 16

(Hint: 63.24° =3.984,63.24% =7.952and 63 24° = 5.253 )

A)  Maximum hole diameter = 64.046 mm, Minimum hole diameter = 64000 mm-
B} Maximum hole diameter = 63.97 nun, Minimum hole diameter = 63941 mm
C)  Maximum hole diameter = 64.046 mm, Minimum hole diameter = 63 954mm
D) Maximum hole diameter = 64 000 mm, Minimum hole diameter = 63954 mm

59. Which of the following temperature zones, in relation to the melting point (Tm) of the
specified metal on an absolute temperature scale, 15 meant by the term “hot working” of

metals?
A)  Room temperature, By 02Tm,
C) 04Tm, D) 0.6Tm.

60. Under the suppositions of a perfectly plastic metal, no friction, and no redundant effort,
which of the following is the largest decrease that might theoretically be achieved in a

wire drawing operation?
A) Fero B) 0.63
Cy 100 Dy 272

61. Determine the minimum required coefficient of friction that would roll down a 40 mm
thick platc to 30 mm in one pass, Consider entrance speed as 16 mm/min, roll radius as
300) mm, and rotating speed as 15,5 rev/min.

A) 0.1918 B} 0.2331
C) 01632 D) 0.1826

62. Cold-rolled steel that is 2.0 mm thick must undergo a blanking procedure. The component
has a 75.0 mum diameter and is round. For this process, ascertain the punch and die sizes
that are appropriate, where clearance allowance A_= 0.075

A)  Punch diameter = 75.3 mm, Die diameter = 75.0 mm
B} Punch diameter = 75.0 mm, Dic diameter = 74.7 mm
) Punch diameter = 74.7 mm, Die diameter = 75.0 mm

D) Punch diameter = 75.0 mm, Die diameter = 75.3 mm

(13) (A) (16)
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67,

Which ol the following is equal to the upper control limit in a control char?
A)  Process mean

B) Processmean plus three standard deviations

C)  Upper design tolerance limit

D} Upper value of the maximum range R.

The setting up of an automatic wming process results in picces with a mean diameter of
6.255 cm. The output is regularly distributed with a standard deviation of 0,004 cm, and
the procezs is under statistical control, Determine the process capability.

A} The upper and lower limits of the process capability range are: 6.243 to 6.267
B)  The upper and lower limits of the process capability range are: 6.247 to 6,263
C)  The upper and lower limits of the process capability range are: 6.239 t0 6.271
D) The upper and lower limits of the process capability range are; 6,243 to 6.263

Which of the following is most closely related with the term kanban?
A)  Capacity planning B} Just-in-time production,
C)}  Master production schedule D)  Material requirements planning.

When items are made-to-stock, the demand is 60,000 units annually. The annual holding
cost rate equals 25%, and each unit costs $4.00. This product’s setup costs are $300.
Find an economical order quantity.

A} 2000 units B} 3500 units

C) 4500 units Dy 6000 units

The XY 7 Company’s production calendar is on day 15 at this time. At a specific work
centre, three orders (A, B, and C) need to be handled. The work centre received the
orders in the following order: A-B-C. The production calendar due date and remainin g
process time for each order are shown in the following table. Determine the sequence of
the orders that would be scheduled using least slack time,

Order - Remaining process time Due date
a S days Day 25
b, 16 days Day 34
o 7 davs Day 24
A) a-c-b B} c-a-b
) c-b-a I bh-¢-a

(13) (A) ' (17 [P.T.O.
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69.

T0.

71.

T

Which of the following best describes how a flexible manufactaring system’s physical.
layout is determined?

A)  Computer system, B) Material handling system,
C) Processing equipment, D) Weight of parts processed.

What is the expression for “a’ in the least square method of linear regression forecasting
equationy = a+ b x7 Note: = is summation symbol

4 53

s ex’ B n -
T il 5 _Ey=heX

© nexr =(exy o} a= i

Which of the following best explains the purpose of the GO gauge in a GOMNO-GO
gauge’!

A)  Checks limit of maximum tolerance

B) Checks maximum material condition.

) Checks Minimum size,

D) Checks minimum material condition.

A2 10F Wimm? laser beam is used to drill holes in a 0.5 mm thick mungsten sheet. The
drill diameter is 200 microns. Estimate the time required to drill a through hole if
3= 10# joules/cm’ are required to vaporize. The efficiency might be assumed to be 10%.

A)  0.00075 sec B) D.003 sec
C) 00003 sec 0y  0.0075 sec

A remaval rate of § em*/min is desired in an electrochemical machining process with a
pure iron workpiece. Determine the needed current, (Properties of Iron: Gram atomic
weight of iron (A)= 48 g, Valency (£)=2, Density ( 0 }=4.5 w'cm® Faraday's constant =
96500 coulombs per mole)

Al 670.13 amps By 75390 amps
C) 30156 amps [¥) 46128 amps

(13) (A} (18)
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T6.

Which of the followmng four bulk deformation processes is associated with lohnson's
forinula? '

A)  Barand wire drawing

B) Extrusion
C) Forging
¥ Rolling

In an EBW (Electronic beam welding) operation, the voltage is 50 kV and the beam
current is 63 milliamps. The electron beam is focused on a 0.3 mm diameter circular
region, , =0.85 for heat transfer efficiency. Determine the average power density in the
area in watt/mm’

A} 39074 Watt/mm?®
B) 45969 Wait'mny
C) 54082 Watt/'mm?

D) 976%.5 Watt/mm?®

Which of the following categories is typically included in the master production schedule?
{i) Spare tires, (ii) Firm customer orders, (111} Orders for maintenance and spare parts,
{iv) General product lines, (v) Sales forecasts, and (vi) Components used to build the
final products.

A} i, i, vonly

B) i, iv,vionly

C)  1,m1,vonly

D) i, 1v, vionly

Which of the following materials is most commonly used to make a surface plate?
A)  Aluminium oxide ceramic

B) Cast iron

C) Granite

D) Stainless steel

(13) (A) 1) [B.T.0,




77. The workpiece in a production turning operation is 125 mm in diarneter and 300 mm in
length. In the procedurc, a fecd rate of 0.225 mm/rev is used. Work piece loading time 3
min and unloading time is 1 min and if the cutting speed is 3.0 m's determine total time
taken to complete 5 such workpieces.

A)  34.5min B) 29.5 min
C)  14.5 min D) 195 min

78. In areversing two-high mill, a series of cold rolling operations will be performed o
reduce the thickness of a plate from 50 mm to 25 mm. Theroll diameter is 700 mm, and
the coefficient of friction between the rollers and the work is 0.15. The draught must be
equal on cach pass, according to the standard. Determine the bare minimum of passes

required.
A) 3 passes B} 4 passes
C) 5 passes D} b passes

79. A rough machined surface of 80 x160 mm? with 10 teeth over a face milling cutting of
dizmeter 150 mm. 1f the cutter centre is aligned with workpiece line of symmetry, estimate
the time to rough machine the surface if the feed per tooth is 0.25 mm and the cutting
speed is 20 m/min and cutter have 5 mm of approach and § mm of overrun,

A)  5.03 min B) 4.02 min

C) 3.01 min Dy 226 min

80. Which of the following part design characteristics are most likely to be included in a
parts classification and coding system? (i) Part dimensions, (1) Major process,
(iii) Length-to-diameter ratio, (iv) Batch size, (v) Annual production and (vi} Tolerances,

A) 1, monly BY i, ii.vionly

C) 1,11, vonly D i, i, vi only

81. It 1s planned to replace the fire brick with thermal conductivity k = 0.72 W/mK and
thickness 0.6 m, with a new refractory material with thermal conductivity of
k = .18 W/ml. For the same amount of heat loss and temperature drop, the thickness of
the new refractory material should be

Al 0,06 m B 012m
C) 0.15m Dy 0.24m

(13)(A) (20)
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When a Fluid is flowing over a flat plate. the viscous effect of the fuid
A) Iz confined in the potential fow

B} s confined inside the boundary layer

C) s confined outside the boundary layer

Dy Is found on the werbulent core

Ina shower unit hot water enters at 15 °C at the rate of 5 kg/min and cold water enters at
63 °C at the rate of 3 kg/min. Taking the C ofwateras4.18 kl/kg °C the exit temperature
of the mixture ig] 5°

A) 2428 B) 33.75
C) 4025 D) 48.75

The ignition quality of diesel fuel is indicated by
A)  Octane number

B) Cetane Number

C)y  Fire point

D)  Flash point

A refrigerating machine working on a reversed Carnot cycle takes out 3 kW/min of heat
from the system, between temperature limits of 500 K and 300 K. The COP and the
power consumed by the cycle respectively be

A) 1.5 and 2 kW/min B} 1.5and33kW/min

C)  2.5and2 kW/min D} 2.5and 3 kKW/min

One Ton of Refrigeration is equal to
A L5kW B) 25kW

C) 35kW D) 45kW

(13) (A) {21) IF.T.0,
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49.

90.

At choking condition, the Mach Number (Ma) atthe throat of'a Convergeni-Divergent
nozzle 13

A) Ma<l
B) Ma=1
C) Ma=l
D) Ma>>>]

To achieve sensible heating. air is passed through a heating coil at a temperature of
40 °C The inlet air has a temperature of 10 °C and if the outlet temperature of air is
25 °C then the efficiency of the coil is

A 35% B) 50%

<) 70% D) 835%

A copper ball of diameter 90 mm, at a temperature of 75 °C is heated to an average
temperature of 240 °C The average specific heat and density of the copper ball is assumed
to be 0.4 J/emK and 8.4 giem’ Evaluate the amount of energy that needs to be transferred
to the copper ball.

A} 374K
By 2l1.6Kl
C) 31741
Dy 21161

A freshly cooked spherical potato (K = 0.45 W/mK) of 12 cm diameter at 40 °C is air
cooled (h = 24.8 Wim*K) with cold air (10 °C) at 1m/s. The combined heat transfer
coefficient Determine the initial value of temperature gradient in the potato at the surface
("C/m)

A) 123333
B) 1443.33
C)  1653.33
D) 1853.33

(13) (A} (22)




01 Acounterflow shell and tube heat e-changer is used to heat water with'exhaust gases. The
water (C = 4180 J/kgK) flows at the rate of 2.5 kg/s and the flue gases (¢ = 1250 JkgK)
tlows at a rate of 3.5 kg/s. With a heat transfer area of 36 m? and overall heat transfer
coefficient of 250 W/nr'K., the NTU of the heat exchanger is

A)  0.6] B) 0.86

C) 2.06 D) 288

92.  Aheat engine with 33 % thermal efficiency and 66 % second law efficiency, rejects heat
toa sink at 52 "C The temperature of the source is

A} 485K
Bl 650K
C) 850K

D) 955K

93. An amcraft is flying at a speed of 450 m/s, If the temperature of the surrounding air is
300 K and the specific heat ratio ( # ) = 1.5, Given the gas constant of air (R) is 0.2 kJ/
kgK. the value of Mach mamber is

Ay 1
By 1.5
cy 2

Dy 25

94. NOx emissions in S] Engines are maximum when the air-fuel ratio is
A)  Nearly Stoichiometric
B) Lean
C) Rich
D)  Noneofthe above

(L5} (A) (23) . [P.T.O.




95. 315kJofwork is extractad from an engime working on Ctto cyele which has a compression
ratio of 9. Given that specific heat ratio () = 1.5, the amount of heat rejected by the
eycle m kJ is

A} 160 k)
B) 240k
C) 480K
Dy 320Kk

96. A 34 kW enginchasa mechanical efficiency of 85 %, If the frictional power is assumed
to be constant with load, then the mechanical efficiency at 60 % of the load is

A) 4528 %
B} 5761 %
C) T127%

Dy &612%

97. Fora refrigerator working on Carnot vapor Refrigeration cycle and operating between
357 °C and 27 °C Find the net work done given the enthalpy at the end of expansion 15 60
kI/kg and the enthalpy at the start of compression is 1 70 klkg.

Ay 100 kVkg
By 121 klkg
C) 154 klkg

D) 200 kifkg

98. The efficiency of the Carnot engine is 50 %. The COP of the Carmot refrigerator is
A) 0.3
B) 1
e
Dy Z5

(13) (A} (24}



99, Air in a Storage facility is at 30 °C and 70 % Relative Humidity. The pressure in the
facility is 0.15 MPa. The saturation pressure of water at 30 °C is 7 kPa. The humidity
ratio of air in gram’kg of dry air is

A) 2 B) 16
£) 21 D) 34

L0}, For an Impulse turbine operating at 4200 rpm and mean diameter of .28 m, the mean
blade velocity is

A) 308 m's
B) 462 m's
C) 61.6mis

D) 824mfs

101. Inthe pressure compounding of an impulse turbine, the total enthalpy drap is
A)  Takmng place in the first stage
B)  Divided cqually in among all stages
C)  Divided unequally where there is more drop in the first stage

Dy  None of the above

102. In a power plant operating on a Rankine cycle, the enthalpy at the entry and exit of the
turbine is 3510 kl'kg and 1500 klkg. If the specific pump work is 10 kl/kg, then the
Specific Steam Consumption in kg/kWh is

Ay 12 B} 1.5
o 13 D) 1§

103. If the temperature of the gas is represented by T and the Molecular Weight of the gas is
represented by MW then the thermal conductivity of the gas will increase when

A} Both T and MW decrease B} T decreases and MW increases
C)  Both T and MW mcrease D) T increases and MW decreases

(13) (A) (25) [P.T.O.
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105,

6.

107.

Consider 2 large concentric cylinders of diameters 10 cm and 18 cm. Radiation heat
transfer is occurring &t the annulus betw een the two eylinders. The radiation view factor
of the outer ¢cylinder onto itself is

A) 0,178
B) 0.309
C) 0444
D) 0.822

A very large plane wall having an area of 60 m® whose lefl side is at a temperature of 9
°C with the thickness of the wall being 20 cm. The thermal conductivity of the plane wall
is 2.3 W/mK. The surroundings at the right surface is at 25 °C with an average convection
heat transfer coefficient h = 24W/m?® °C Determine the rate of heat conduction through
the wall. { Assume 1-D steady state heat transfer)

A) 43321 W B) 35321W
C) 30321 W D) 27321 W

An electric water heater of 220 V uses an electric heating element of 1 cm diameter and
(.85 m long of thermal conductivity K = 0.85 W/mK for heating by natural convection.
After some time, the temperature of the heating element is 150 “C and the temperature
of water is 35 °C The Nusselt number based on diameter is 6. Considering only the side
surface of the heater (A =z DL), the current passing through the electric resistance
clement 15

A) TI2A B) 10.12A
C) 1356A D) 1656A

A steel pipe (K = 100 W/mK) is carrying hot fluid at 220 °C, with internal and external
diameter 0.2 m and 0.24 m respectively. It is insulated with glass wool (K=0.07 W/mk.)
of thickness 2.4 cm. The heat transfer coefficient at the inner surface is 80 Wim'K. If
the interface is at a temperature of 214 °C, the temperature at the outer surface of the
insulation is {Take In(r/r,) = 1. 1823)

A) 202°%C
B) 402°%C
C) &02°%C
D) 92°%C

(13) (A) {26)




108. A cylindricai Copper rod of diameter 6 ¢m and length 8 em, with a surface emissivity =

& =0.63, is at a temperature of 1200 K. In 15 minutes, the total amount of radiation
ermitted by all the surfaces is

A) 678k
B) 993kl

C) 1246k
D) 1424 ki

109. 0.7 kg's of cold air (¢_= 1000 JkgK) entering a balanced counter flow heat exchanger
system at 275 K 1s to be preheated by the same amount of hot air entering the system at
298 K. For an area of 32 m® and with a estimated overall heat transfer coefficient of
30 W/m'K, the outlet temperature of the preheated air is

A) 2783 K By 2815K
C) 2883K D) 2935K

110. A completely reversibie heat pump with a sink temperature of 420 K. hasa COP of 1.8,
It 1.6 kW of power is supplied to the heat pump, then the temperature of source (K) and
the rate of heat transfer (kW) to the sink respectively are

A) 15234 and 1.44
B) 152.34 and 2.88
C) 186,67 and 1.44
D) 186.67 and 2.88

H1. A sphenical air balloon initially of 4 m diameter (120 kPa and 293 K), is filled with air at
120 kPa and 20 °C with a veloeity of 2.5 m/s through a 1.335 m diameter opening, If the
pressure and temperature of the air in the balloon remain same during the filling process
then determine the time taken to inflate the balloon to 18 m diameter in minutes (Take R
=0.28701 kPa.m'kg K)

A) 280 min B} 695 min

C) 1438 min D)y 2276 min

(13)(A) 2N [P.T.0.




112. A 60 kg block ofiron at 297 °C is thrown into a large lake, at a temperature of 12 °C The
iron block eventually reaches thermal equilibrium with the lake water. Given that the
average specific heat for iron 1s 0.5 kl/’kgK, the entropy generated during this process is
(k1K)

A 579
B) 9.21

) 3521 °
D) 50.79

113, 40 kW is the power delivered by a four-stroke 31 engine at full load. 10kW is required to
rotate it, without any load at the same speed. At full load if the brake thermal efficiency
15 25%, The calorific value of fuel is 44 MJ'kg and specific gravity of the fuel is (.8, The
fuel consumption (kg's) and the indicated thermal efficiency at full load 1=

A)  1.68x 107 and25.75%
B) 1.68x107and31.25%
C)  336x 107 and 25.75 %
D)  3.36x 107 and31.25%

114. An engine working on the Otto cycle has a cvlinder of diameter 200 mm and stroke 280
mm. The clesrance volume of the engine is 1100 cc. Taking C = 1.005 kI’kg K and
C =0.67 kl/kgK for air. The air-standard efliciency of the engine is

A} 25%
B) 3334%
C) 6667%
D) 75%

115. For Octane rating the reference fuels are
Ay 2.24-Tnmethylpentane and n-heptane
B) Iso-octaneand o -methyl naphthalene
) Isp-octane and Tetracthyl lead
) Iso-octane and cetane

(13 (A4) (28)



116. Air in an Operation Theatre is at 25 "C and the atmospheric pressure is 100 kPa. The
saturation pressure of water at 25 °C is 10 kPa. Find the relative humidity given thar
degree of saturation is 0.8,

A) 0816 B) (L5381
C) 0382 D) 0.184

117. During the process of sensible cooling the

A} Wet bulb temperature { WBT) increases and Dew point temperature (DPT) remains
same

B)  Wetbulb temperature (WBT) decreases and Dew point temperature (DPT) remains
same

C)  Wet bulb temperature (WBT) remains same and Dew paoint temperature (DPT)
decreases

D)  Wet bulb temperature (WBT) remains same and Dew point temperature (DPT)
INCreascs

118. Which among the following statements is not true when the evaporator pressure is
decreased in vapor compression refrigeration system

A) The compressor work is increased
B) The COP of the system is decreased
C) The Refrigeration Effect is decreased

D) The volumetric efficiency of the compressor is increased

119. At optimum velocity ratio, and neglecting energy losses to friction in an impulse turbine

the blading efficiency is given as
A) sin‘o
B} cosfa
C) ‘g

DYy  None ofthe above

(13)(A) (29) [P.T.O.




120. Two cyclic planis operate in parallel, one on the Brayton cycle with efficiency n, = 60 %

and the other on the Rankine cycle with efficiency r, = 35 %. The overall efficiency of
the comned cycle

A)
B)
€)

B

(13 (A)

Is sum of the efficiencies of the two cycles
Lies between the efficiencies of the two cvcles
Product of the efficiencies of the two cycles

Is the sum of the efficicncies of the two cyeles subtracted by the product of the
efficiencies of the two cycles.

(30)
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4.

S

The elements of design are ;

Choose the appropriate answer

A)  Point, Line, Plane/Shape, Volume/ form.

B) Point, Line, Plane/Shape, Volume! form, Tone, Texture.

C) Point, Line, Plane/Shape, Volume/ form, Tone, Texture, Colour, Letterform.
D) Paint, Line, Plane/Shape, Volume/ form, Tone, Texture, Colour.

Complementary Colours are;

Choose the correct answer

. Knownas Contrasting colours

I.. Positioned opposite cach other on the colour wheel.
. Creates, Tension, vibrancy and contrast.

IV.  Creates, Harmony, smoothness and similarity.

A) LTI, IV are correct whereas I11 is incorrect.

By L IL 111 are comrect whereas IV 15 incorrect.

C) Onlyland H are correct whereas LI and IV are correct.
o ANLILI, and 1V are correct

The most appropriate definition of Anthropometry is;

Choose the correct answer

I The measurement of spaces in architecture.

[. The messurement of size and proportions of human body.
0L The measurement of clegrances of human body.

A} liscorrect, Il and III are incorrect.

B) 1 and I are correct, and I is incorrect.

C)  AllLIIand IT1 are correct.

D) I is correct whereas 1 and 1T is incorrect.

The prnciple of balance 1s defined as;

. Arrangement of clements in o composition to show opposition and contrast.
I  Asenseof visual weight that is unequal.

IIL A senseofvisual weight that 15 equal.

IV. A repetition to achieve a composition.

A)  Only llliscorrect, whereas 1, [T and I'V are incorrect.

By OnlyIV iscorrect, whereas I, IT and 111 are incorrect.

C)  LIL I and IV all are correct.

) I and IV are correct whereas [ and 1l are incorrect,

A pattern 18 created through;

Ay Applyving rendering toa flat shape.

B) Changing contrast in an immage.

C)  Using repetition or alieration of elemenis.
D} Changing the size of an element.

(14, 15, 16) (A) (3) [P.T.O.



6. Thesecondary-colours are;
A)  Red, Blue, Yellow,
B) Orange, Purple, Green
C}  Viglet, Indigo, Blue
Dy  Green, Yellow, Red

7.  An Nouvea is;

A)  French, for "New Art", a style of decoration and Architecture, started in Paris in
1890s.

B} French, for "New Art", a style of decoration and Architecture, started in Marseille
in 17905,

C) Itahan, for "New Art", a style of decoration and Architecture, started in Rome in
1E90s.

D)  lahan, for "New Art", a style of decoration and Architecture, started in Venice in
17905,

8.  Bavhaus movement an important design movement;
A} Took place n Haly, i 1920's , which means "Building House™.
B} Took place in France, in 1920's, which means "Building Huts",
C}  Took place in Germany, in 192{0's which means "Building School”,
D) Took place in Span, in 1920's which means "Building Hotels™.

9. Inlsomefrics;
A)  The three major axis makes different angles with the picture plane.
B} Two ot the three major axis makes equal angles with the pichure plane.
€} The three major axis makes an angle of 30 degree among themselves.
D)  The three major axis make equal angles with picture plane

10, Architecture is Defined by Francis DK Ching in terms of:
A)  To Receive - To Design - To build
By ToConceive - To Design and Realize - To Build
C)  To Receve - To Construct - To Build
D)  ToConceive - To Realize - To Build

(14, 15, 16) (A) 4)




11.

12.

13,

14.

15,

In Orthographic Projechon;

A)  The projectors arc inclined to the picture plane and the pnincipal face in each
projection (i.e. plan and elevations) is oriented parallel to the picture plane.

B) The projectors are perpendicular to the picture plane and the principal face in each
projection (i.e plan and elevations) is oriented inclined to the picture plane.

C) The projectors are parallel to the picture plane and the principal face in each
projection (i.e. plan and elevations) 1s onented inclined to the picture plane.

[} The projectors are perpendicular to the picture plane and the principal face in each
projection (1.c. plan and ¢levaticns) 1s oriented parallel to the picture plane.

In Oblique Projection;

A)  The projectors are parallel to each other and obligue to the picture plane.

B) The projectors are oblique to each other and oblique to the picture plane.

C) The projectors are perpendicular to each other and oblique to the picture plane.

D) The projectors are oblique to-each other and perpendicular to the picture plane.

Ifa 3000 sq. i, building is standing on a 1000 sq. fi. plot the ;

A)  FSIwill be 300% and FAR will be 3

B) FAR will be 300% and FSI will be 3

C) FARand FSIwill be 3.0

Iy  MNoneofthe above,

Abbreviation UNCRPD stands for;

A} United Nations Convention for Rights to People with Disabilities,

B) United Nations Convention for Rights 1o Persons with Diversity.

C)  United Nations Conventions on the Rights to People with Diseases.

D} United Nations Convention on the Rights of Persons with Disabilities

The "Sugamya Bharat Abhivaan" ( Accessible India Campaign) an initiative by "Department

of Empowerment of Persons with Disabilities” {DEPwD}, Ministry of Social Justice
and Empowerment, was launched by Shni

A)
B)
C)
D)

Marendra Modi in the Year 2014.

Thawarchand Gehlot in the Year 2015,
Marendra Modi in the Year 2015,
warch lot in the Year 2016,

(14, 15, 16) (A) (5) [P.T.O.



16. How many types of disabilities are listed in the Pwid Act 2016, of India?
A) 04
B) 08
c) 2l
D) 27

17. 15 the design of products and environments usable by all
people without adaptation or specialized design.
Aj Barrier Free Design
B) Adaptive Design.
C)  Assistive Design.
D) Universal Design

18. Which of the following are principles of Universal Design
L  Simpleand Intuitive Use,
Il. Perceptible Information.
. Tolerance for Emor.
IV,  Size and Space for Approach and Use,
A)  All the abowve
B) LILand Il only
C)  IL1Mand IV oaly
D) None ofthe above

19, A perspective projection porirays;
A} Athree dimensional form or construction by projecting all of its points to a picture
plane {PP) by straight lines that diverge from a tixed point representing the plane
of the observer.

Bl A three dimensional form or constroction by projecting all of its pomnts to honzon
by inclined lines that are projected to diverge representing double eve of the
observer.

) Arwodimensional form or construction by projecting all of its points to a horizon
plane by straight lines that converge al various points representing a single eye of
the observer.

D Athree dimensional form or construction by projecting all of its points to a picture
plane (PP) by straight lines that converge at a fixed point representing a single cyve
of the observer.

(14, 15, 16) (A) (&)




20, A contour lineis;

A)
B
C)
D)

An imaginary line joining points of unequal clevation ebove ground surface,
Animaginary line joining points of equal elevation above ground surface.
An existing line joining points of unequal elevation on a ground surface,
Animaginary line joining points of equal elevation on a ground surface.

21. Paraline drawings includes; {choose the correct answer)

A)

B)

C)

D)

A subset of perspective projections known as orthographic projections as well as
the entire class of oblique projections.

A subset of orthographic projections known as axonometric projections as well as
the entire class of oblique projections.
A subset of oblique projections known as orthographic projections as well as the
entire class of perspective projections.

All of the above

22, The Elevation Obliques orient; (Choose the correct answer)

A)

B]

Q)

D)

A particular vertical face or set of vertical planes parallel to the picture plane and
therefore reveal their true sizes, shapes, and proportions.

A particular horizontal face or set of hornizontal planes mclined to the picture plane
and therefore reveal their true sizes, shapes, and proportions.

A particular inclined face or set of inclined planes paralle] to the picture plane and
therefore reveal their foreshortened sizes, shapes, and proportions.

A particular vertical face or set of vertical planes inclined to the picture plane and
therefore reveal their foreshortened sizes, and proportions.

23. Consider the following Statements:

L

L
A)
B)
)
o)

Bearing is a horizontal angular direction expressed in degrees east or west of a
standard north or south direction.

Azimuth is a horizontal angular distance, measured clockwise, of a bearing from
due north

Altitude 15 the angular elevation of the sun above the horizon.
I and 11 are correct whereas 111 is Incorrect
Il and IIT are correct whereas 1 1s Incorrect
1 and M1 are correct whereas [l is Incorrect

I, I1 and 11, al] are cormect.

(14, 15, 16) (A) (7 [P.T.O.



24, For the study of sciography, sunrays are considered parallel toeach other and at an angle
exactlv matching the solid diagonal of a cube;

The angle of the solid diagonal of a cube 15

A
B)
C)
D}

33 degreesand 12'
35 degrees and 16°
37 degrees and 16'

35 degreesand 12

25. Consider the following Statements:

L
1L
[

IV,

A)
B)
C)
Dj

English bond consists of alternate courses of headers and stretchers
Flemish bond consists of alternate headers and stretchers in each course.

Single Flemish bond consists of 2 facing of Flemish bond and backing of English
bond in each course,

Double Flermish bond shows charactenistic appearance of Flemish bond on both
side.

I, ITand TV are correct whereas 111 is incorrect.
1. 11 and 11 are correct whereas 1V is incormect.
11, I11 and I'V are correct whereas [ is incormect.
All the above are corTect,

26. Timber roof are classified as;

Al
B
C)
)

Single roof, Double roof, Trussed roof and Triple or framed roof,
Flat roof, Lean to roof, Doublé lean to roof

Couple roof, Close couple roof and Collar roof.

None of the above.

27. Flashing inroofing is;

Al

B}

C)

D)

A flat, thin picce of wood used to help waterproof the edges and protrusions of
roofing systems.

A Mat, thin piece of felt used to help waterproof the ridges and valleys of roofing
systems.

A flat, thin piece of metal used to help waterproof the perimeter and protrusions of
roofing systems.

A flat, thin piece of rubber used to help waterproof the ridges and valleys of roofing
systems,

(14, 15, 16) (A) (8)




28. InMIi0O, MI15, M20 grade of concrete

A)

B)

&)

D)

M denotes the mix of a specific ratio of Cement, Sand and coarse aggregate whereas
the numerical value is the compressive strength of the mux,

M denotes the mortar of a specific ratio of Cement, Sand, coarse aggregate and
water whereas the numerical value is the number of days required for setting,

M denotes the mortar of a specific ratio of Cement, lime and coarse aggregate
whereas the numerical value is the strength of coarse aggregate.

M denotes the mix of a specific ratio of Cement. Sand and stones whereas the
numerical value is the compressive strength of the mix.

29. A woik riangle in a kitchen is;

A)

B)

C)

)

Formed by connecting the corner fronts of the sink, range and the refrigerator. The
some of the sides of the work triangle should not exceed 21 feet,

Formed by connecting the center back of the sink, range and the refrigerator. The
some of the sides of the work triangle should not exceed 22 feet.

Formed by connecting the edge of the sink, range and the refrigerator. The some of
the sides of the work triangle should not exceed 24 feet.

Formed by connecting the center fronts of the sink, range and the refrigerator. The
some of the sides of the work tnangle should not exceed 23 feet.

30. Ashlar is a class of masonry;

Al
B)

C)
D)

Consists of blocks of random rubbles whach 1s bult to courses.
Consists of random rubbles built to courses with through stones.
Consists of blocks of random rubble un-coursed with rregular courses

Consists of blocks of accurately dressed stone with extremely fine bed and end
Joints.

31. ARakein Timber roof s,

A)
B)

C)
D)

The sloped sides of the roof which forms the valley for draining the rain water.

The sloped sides of a gable end, the exposed part of a gabled roof that extends from
an eave to the nidge of the roof's sloped sides.

The top covering provided at the ridge of roof for the rain water protection.

The flat surface of the roof, the exposed part that extends from a gutter to the nidge
of the roof,

(14, 15, 1€) (A) (%) [P.T.O.



32,

33.

M.

35.

In an arch the Intrados and abutments 1s ;

A} The external curve of the arch and the horizental portion of wall that support the
arch.

B) The outer curve of the arch and the portion of cornice that support the arch.
C) The inner curve of the arch and the portion of wall that support the arch.
Dy The outer curve of the arch and the portion of key stone that holds the arch.

A Spandrelis;

A)  The inner semi-circular space inside the intrados.

B)  The arca between the intradoes and extrados of an arch.

C) The inner vertical surface of the wall that supports the base of the arches.

) A mangular walling enclosed by the extrados and the honzontal line between the
two crowns, when arches adjoin.

As per standards, the slope for soil line from WC to the sewers is

A) 1300
B) 1:200
C) 1: 100
Dy 1:50

Consider the following Statements:

L Granite is an example of igneous rock.

IL  Marbleand slate is an example of Sedimentary rock.
M. Lime stone and sand stone is an example of metamorphic rock.
A) 1 and I 15 comect whereas 111 1s meomect

B) 1 and Il is correct whereas 11 is incorrect

C) I andIIl 15 correct whereas [ 1s incorrect

) Hand I is incorrect whereas I is comect

In first angle projection;
A} The object is placed between observer and picture plane and the projectors are
inchined to cach other and parallel to the picture plane,

B) The object is placed behind the picture plane and the projectors are parallel to each
other and inclined to the picture plane.

C} The object is placed between observer and picture plane and the projectors are
parallel to ¢ach other and perpendicular to the picture plane.

¥y MNone ofthe above,

(14, 15, 16) (A) (1m




37. Thetheory of "Ekistics” was given by,

A)
E)
C)
D)

Contrantinos Apostolougas Doxiadis
Constructinos Apostolou Doxiadis
Constrantino Apostolougas Doxiadis
Constantinos Apostolou Doxiadis

38. Consder the following Statements:

L

I
1L

A
B}
C)
D)

The Egyptian civilization grew only on one side of the river as the river Nile was
very wide for navigation.

In Roman civilization, water was brought from faraway places by means of aqueducts,
The Greek cities were dominated by Zigurats which were sometimes 8 stories
high.

1 and Il are correct whereas [11 is Incorrect.

| and 111 are correct whereas 11 15 Incorrect.

1T and 111 are correct whereas | is Incorrect.

1, IT and 111 all are correct.

39, In Mohenjodaro;

L
I
[
A)
B)
C)
D}

There was no fortification and the major streets were laid in north-south direction.
Instances of arches has been discovered.

Buildings ranged from two rooms 1o mansions of many rooms.

1 and 11 are correct whereas 111 is Incorrect.

1 and 111 are correct whereas 11 1s Incormect.

Il and I are correct whereas | is Incorrect.

I, 11, and 111 all are correct.

40. The Garden City Movement was initiated by:

Al
B)
C)
)

Lewis Mumford in 898
Duckworth Geddesin 1918
Patrick Geddes in 1898
Ebenezer Howard in 18958

(14, 15, 16) (A) (11} T




41.

42,

43,

44.

45,

The L inear city concept was given by;
A)  Ludwig Hilbersemier in 18380
B) Tony Garmierin | 882

C) Soria. Matain 1882

D) Le Corbusier in 1880

The concept of Broad Acre was given by
A)  Frank Lloyd Wright.

Bl  Ludwig Hilbersemmer

C) Lewis Mumford

D) Patrick Geddes

The plan of Taipur was made by

A)  Maharana Vijay Singh assisted by Shridhar Bhattacharyya.
B) Maharana Jaisingh and assisted by Vidyadhar Bhattacharyvya
C)  Maharana Pratap assisted by Gajodhar Bhattacharyva

0y Maharana Gajsingh and assisted by Uttrottar bhattacharyya

The five principle kingdoms which ruled in the south of India are:
A)  Ashoka - Chola- Pandya - Pallava - Madura.

B) Shunga- Chola - Pallava - Pandva - Madura

C) Ashoka - Chola - Pandya - Dravida - Madura,

D) Pallava- Chola - Pandya - Vijaynagar - Madura.

The five elements ot Ekistics are;

A} Nature, Anthropos, Society, Shells and Networks

B) Land, Air, Fire, Earth, and wind.

) Nature, Man, People, buildings, and Networks

Dy Nature, People, Bulldings, Transportation, and Networks

(14, 15, 1€} (A) (12)



46. Rightof Way (ROW) is
A)  The horizontal distance from ore plot line to the edge of the road.

B) The longitudinal distance from one plot line to another plot line in front of it
C} The horizontal distance from one plot line to another plot line in front of it.
D) The horizontal distance from one plot line to the edge of the road of another plot in

front of it.

47, Multiple Nucle: Theory was given by;
A)  Charles Harris and Weber in 1947

B) Charles Harris and Uliman m 1947
C) Chauncy Harmis and Weber in 1945
D}  Chauncy Harris and Ullman in 1945

48. Sector theory of city was given by,
A)  Homer Hoyt in 1939
B) Homer Hoyt and Haris burgess in 1939
C) Homer Hovt and Hans burgess in | 949
D)  Balmer Boytin 1939

49. How much is per person water supply for office buildings as per NBC 20167
A) 45 L per head per day
B}y 135 L per head per day
C) 150L per head per day
D) 70 L per head per day

S50. What is the function of wash out valve in water distribution system?
A} Distribute water to distribution pipes
B} Receivewater from supply pipe
C)  To drain out water from tank for cleaning & maintenance
[}  To share water with fire fighting tank

(14, 15, 16) (A) (13)

[P.T.O.




51.

52,

55,

The facto- that causes head loss in gravity system of water supalyis?
A)  Reduction in diameter of pipe.

B) Increasein length of pipe.

) Insoluble pollutants in water

D}  Friction

How much is the minimum area of all new construction that requires to incorporate ram
water harvesting system and sullage recycle system as per National Building Code 20167

A) 1000 sq. Feet
By 1000 sq. m

C) 10000 sg. m.
D) 1200 sq. Feet

Gully trap is provided at the following location:

A} Sink and floor

B) Junction berween house drain and sewer connection
€}  Floor and vertical pipe

D)} WC and sewer pipe

The 3R approach of solid waste management stands for:
A)  Redevelop, Retine and Reuse

B) Remove, Recycle and Refine

C) Remove, Regenerate and Refine

D}  Reduce, Reuse and Recycle

The recommended handling capacity of lift for Mid End Residential buildings as per
NBC 2016 in handling capacity (percentage) 15

A) 8-10
By 68
C} 46
Dy 2-4

(14, 15, 16) (4) (14)




56. The maximum travel distance of fre exit from any given point in a fully sprinkled .
Educational building is

A) 225m
B) 30m
C) ISm
D) 25m

57. Aneducational building has built up area of 8400 sq. m. on the first floor. Calculate the
mininmum width {in meters) of fire staircase required as per NBC 2016,

Occupant Load Factor (sg. m/ person) =4
Capacity Factor (width per person in mm) = 10
Ay 21

B) 3.36

) 336

Dy 34

58. The minimum width of fire staircase for Institutional buildings as per NBC 2016 is

A) 1.25m.
B) 15m
C) 1.75m
Dy 20m

59. Theinternal temperature range (in “C) that human body needs to maintain for effective
functioning is
A) 355361 °C
B) 36.1-37.2 °«C
C) 37.2-3789°C
D) 37.9-385 °C

60. The mimimum Fire rating of doors required for fire staircase as per NBC 20167

A) 90 minutes

B] 100 minutes
C1 120 minutes
Dy 150 minutes

(14, 15, 16) (A) (15) 1.0, |




31. Critical Path Method is

Al
B}
C)
D)

Event based
Activity based
Both (A ) and (B)

Mone of the ahove

02, Sccurity depositis

A)
B)
C}
D)

This is compulsory to be deposited before entering mio a contract.
The amount depends on the tendered amount

This is refundahble after the maintenance period is over.

Allofthe above

63. What is the full form of WBS?

A
B)
<)
D)

Work Based Structure
Work By Structure
Work Breakdown Structure

Noae of the above

64. What are the different perspectives on risk

A)
B)
C)
D)

Stand-alone risk
Firm nsk
Systematic risk
All of the above

65. The premium payments for an insurance policy is an example of

A
B}
C}
]

Net Present Value
Cash Flow
Annuity

IRR

(14, 15, 16) (*) {16)




66,

a7,

B8,

70,

Maich the following

(i) Cost Vanance 1}  BCWP-BCWS
(i) Schedule Varance 2y BCWP-ACWP
in cost terms
(iii ) Cost Performance Index 3y BCWP/BCWS
{iv) Schedule Performance 4}y BCWP/ACWP
Index

A (i) 2,(H) 134,13
B (1) L(ii) 2,(i1i) 4, (1v)3
C) (4, ()32, (iv) 1
D) (i) 1.i) 24013, (iv) 4

Network diagrams are an improvement over the milestone charts.

A) No
Bl Yes
C) Can'tsay

I None ofthe above

Calculate the volume of the concrete in a beam whose depth is 250mm, width 300mm
and length of the heam is 3 metre.

A) 2250 Cum
B) 225 Cum
C) 2250 Cu.m
D) 0225 Cum

Are milestones chart are the modifications over the original Gantt chart.
A) Yes

B) No

C)  Don’t know

Dy  NMNoneofthe above

Crashing an activity refers to taking special costly measures to reduce the duration of an
activity below its normal value. These special measures might include using overtime,
hiring, additional help, using saving materials etc.

A) Yes
B) No
) Don't know

D) Noneofthe above

(14. 15, 16§ {A) {1m [P.T.O.




T1. Slackis knownasthe

A)
B}

C)
D)

Ti.

Difference between the latest time and the earliest unexpected time.

Difference between the latest allowable time and the carlicst cxpected time of an
cvent

Mone of the above

Bath (A) and (B)

is an amount of compensation payable by a contractor to the owner

or Government due to delayed construction having no relationship with real damage?

A)
B)
C)
o)

Secunty deposit
Retention money
Unhgquidated damage

Ligqudated damage

73. Every areq, beginning at the limit of prohibited area in respect of every ancient monument
and archaeological site and remains Regulated Area up to a distance of 7

A)
B)

C)
D)

10m

20m

300m
400

4. India's first UNESCO World Heritage city isT

A}
B)
Cj

D)

Jaipur

Ahmadabad

Old Delhi

Ujjain

(14, 15, 16) (A) (18)




T5.

76,

.

78.

What all thinzs are NOT allowed in Prohibited Area around Antient Monuments and
Heritage sites in India as per AMSAR Act?

(i) New Construction
(ii} Industrial Activity
(1) Public Gathering
{iv) Metro construction
A) (i), (i1, (i)

B} (1), (xii)}, {iv)

Cy (), (1), (iv)

D} (iv), (1), (it)

The five elements mentioned by Kevin Lynch that constitutes image of a city do NOT
inchede?

(i) Paths (i1} Nodes (iii) Market (iv) Intersections
A) Both (1) and (i1)

B) Both (i) and (iii)

C) Both (i) and (1v)

D) Both (i) and (iv)

How much is the suggestive population density for Large cities in Hill Areas as per
URDPF1 Guidelines (in persons per hectare)? —

Ay 60-90

B) 100-150
<) | 125-175
Dy 175-200

The proponent of Vertical Theory of Urban Design is
A} Peter Hall

Bj KevinLynch

)  KenYeang

D) Paul Oliver

(14, 15, 16) (A) (19) [P0,




79.  The concept of 'serial vision' was proposed by
Ay Gordon Cullen
B) Kevin Lynch
C) Jane Jacobs
D) LM, Pei

Bl. The total built up area of a site is 3500 5q, m, FAR is 3.0 and maximum permissible
Ground Coverage is 50%0. In this case the minimum number of floors required for complete
utihization of FAR 15

A} 6
B) 8§
s,
) 7
81. Which ofthe following is NOT a Land use category as per URDPFI guidelines?

(1) Recreational

(i1} Garden

(iii) Commercial

(v} Sports

{v) Transport and Communication

{(vi) Industrial

A} (i) and (iii)

Bl {i)and(v)

C)  (v)and (vi)

Dy {i)and (iv)

82. Thestudy of formation and transformation of Urban form, process and agents is called
Ay Urban Texmre
B)  Urban Grain
C)  Urban Momhology
D Urban Sprawl

(14, 15, 168) (A) (2




- §3. Building Bye-laws does NOT impact the following aspects of a building design.

(i)

Floor fimsh

(i1} External Paint colour
{iit) Distance of building from the site boundary
(iv) Staircase width

A)
B)
€)
D)

(1) and (i)
(iii) and (iv)
(1i) and (iv)
(i) and (ii)

84. Every arca around a protected monument or area comes under prohibited area upto a
distance of 7

A)
B)
Q)
]}

100m
200m
300m
A00m

85, Urban Sprawl is defined by

A)
B)
)

D)

Fe-densification of inner core of cities
Growth of slum areas on government land
Growth of Unauthorized settlement in planned area

Unplanned linear development ofhouses, shops and infrasmucture beyond municipal
boundaries along transportation line

86. Transit Oriented Development is achieved by

A)
B)

C)
L3}

Increasing FAR near public transport station
Proposing development along Roads
New development in outskirts of cities

Controlling FAR in core areas of city

(14. 15, 16) (A) (21) [P.T.O.




87. Inthe field of GIS application, DEM iz usefil in
A)  Hydrological Studies
B} Vegetation Cover

C)  Topography
D) Landcover

88. GIS application in the field of urban planning is useful
A} Relating socio- economic data to geographical locations
B} 3 Dwvisualization of cities
C}  Primary survey

D) Conducting participatory meetings

89. The operational guidelines on Credit Linked Subsidy Scheme for Economically Weaker
Sections (EWS}, January 2017, by the erstwhile Ministry of Housing & Urban Poverty
Alleviation, Government of India, defines EWS households as those having an annual
income up to (in Indian Rupees).

A) 250,000
B)  8,00,000
C)  3.00.000

D)  3,50,000

90. Inexecution of urban development project, PPP stands for
A)  Purchasing Power Parity
B} Public Private Partnership
C)  Providing Provisions Programme
D} Public Provisions Porgramme

(14, 15, 16) (A) (22)



91. The following projects are part of AMRUT 2.7
(i) Providing Universal Tapped Water supply
(ii) Providing Universal coverage of Sewerage and septage management
(iii) Metro Rail connection
(iv) Providing housing to urban pocr
A) (1) and (11)
B) (ii)and (1v)
C) (i) and (i1)
D) (i) and (i)

92. Asper 7* schedule of the Constitution of India, land comes under the purview of:
A)  Central Government
B) State Government
) Municipal Corporation
D) Gram Panchayat

93, Radiant City concept was given by:
A} Le Corbusier
B) FL Wright
C) Doxiadis
D) Christopher Alexendar

94, Shyama Prasad Mukherji Rurban Mission is attempted for socio- economic and physical
improyvement of;

A)  Urban Areas in hills
B} Rurmal Areas

) Municipal Town

Dy Core City Area

(14, 15, 16) (A) (23) [P.T.O.




95. Which of the following is NOT '« part of criteria for a place to qualify as Urban as per
Census 2011

(1)  75% male workforce engaged in non-agriculture activities
(11} A minimum popualation of 5000

(111) A density of population of at least 800 persons per sq. km.
(v) 7% of the buildings shall be pucca construction

A) (i) and (ii)

B) (iii)and (iv)

C) (i) and (iii)

D) (i) and (iii)

96. The Life and Death of Great American Cities was wrilten by
A)  Jane Jacobs
B} Kevin Lynch
)  Homer Hoyyt
¥y Christopher Alexendar

97. Sendai framework is instrumental for:
A)  Sustainable Architecture
B) Ecosystem Preservation
C)  Disaster Risk Reduction
D} Climate Change Mitigation

98. Theeriteria to qualify as a biodiversity hotspot, and area should have at least 1500 species
of vascular plants found nowhere else in Earth, and it should have lost P of its
primary native vegetation,

Al 50%
B) 40%
C) 60%

Dy 7%
(44, 15, 16) (A) (24) !




99, As per evaluation system of GRIHA, points required for 3 star rating is:
A)  41-50
B} £1-90
) 61-70

D) 71-80

100. An ecosystem (or ecological system) is a functional unit comprising all
in a particular place interacting with one another and with their physical environment and
interconnected by an ongoing tlow of _and a cycling of materials
A) Animals & Energy
B) Plants & Water
C) Orgamsm & Energy

D) Vegetation & Water cycle

101. The value of Air Quality Index categorized as FOOR 1S
Ay 101-200
B) 201-300
) 301-400
D) 401- 500

102. Which of the following is NOT a designated Biosphere reserve as per Ministry of
Environment, Forest and Climate Change

A} Pachmarhi
B) Great Nicobar
C) Nilgiris

D) Gangetic Planes
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103. To slow down the speed of surface water from reaching the retention area or storm water |
pond, the following can be utilized ;

A)
B)
0)
D)

Paved drain |
Bioswale

Concrete Drain

PVC Pipe

104, Artificial hills, ponds, islands, south garden, garden stream. waterfall, trees and shrubs
are basic element of garden composition of

A)
B)
C)
D)

Mughal Gardens
Japanese Garden
British Garden
Persian Garden

105. Which of the following is NOT a contributor to Urban Heat island effects?

A)
B)
C)
b}

A)
Bj
Cj
Dj)

Concrete surface
Asphalt Surface

Heating and cooling plant
Soil surface

106. Which of the following tree has fastigiated or columnar habit? I
|

Polyathia lngifolia
Terminalia arjuna
Dalbergia sissoo

Delonix regia

107, Which of the following can be used as an environment friendly parking surface cover 1o
achieve maximum permeable surface?

Al
Bj
C)
Dj

Paver block
Concrete
Turf Pave
Asphalt
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108. Which of the followings isfare NOT among the |7 Sustainable Development Goal
identified by the United Nations?

A)  Affordable and Clean Energy

B) LifeonLand

C)  Green Buildings

D) Responsible Consumption and Production

109. What is the meaning of word 'Arch' and "Tecton' in the word 'Architecture'?
A} Chiefand Designer
B) Chiefand Visualizer
C) Chiefand Contractor
D) Chief'and Carpenter

110. Give appropriate term to "The reasonable remuneration in proportion to the benefits
received by the defending party. '

Al Quanium Remunerate
B) AmountFee

) Quantum Merunt

D)  Amount Cost

111. Who 'Assit in preparation & approval of the brief after understanding the intent of the
promoters including cost targets as also for fixing of prizes & honorarium.

M) ABSCSS0TS

B) CoA Judge

C) Designer

D) Council Member

112, Choose the correct name of the competition for ‘It is intended for small projects of
charitable organizations in which four to six local finms will compete for the appointment
as Archifects.”

A)  Special Category Competition

B) Regional Special Category Competition
C)  OpenCompetition

D} Limited Completion
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113. "Drefects those which should have been identified before the issue of the final certificate.
A)  Latent Defects
B} Patent Defects
C) Liability Defects

D) Moneofthe Above

114. From the contractor's point of view, cost of equipment, legal expenses, tender fees ete.
comes under:

A)  Indirect Cost
B) Incidental Cost
C)  Surprise Cost

D)y Noneofthe above

115. How will vou estimate the followmg Lift Machine room, Electric sub-station etc?
A)  Ttem wise Fstimate
B} Area Basis Estimate
C) Cubic Contents wise

D} Building cost Index

116. Complete labour work of a building varies from;
A)  15% 10 308
B) 20% to 35%
C)  15% o 35%

D) 20% to 30%
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117. An initial deposit which is sent along with the tender in order to show the genuineness of
the contractor.

A} Security deposit
B) Retention amount
) Mobilization fund

Dy Earnest Money

11B. Select the correct year in "The Arbitration & Conciliation Act

A) 1996
B) 1992
C) 1994
D) 1998

119, Method to settle dispute & differences:
A) RADM
B) MRDA
) DRMA
Dy ADRM

120. 'Live and let others live’ defines what:
A)  Land Acquisition
B)  Standard corporation
C) Easement

) MNoneofthe above
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L. What does the following fragment of C-program print?

finclude <stdio h>
int matn(} {
charcf | =*YEAR2023";
char Yp=c;
printfl=%.%s", p[3] - pl1], p+ 1);
return g
}
A)  YEARI023
B) 023
C) EAR2023

D) None of the mentioned

1. Consider the followirg C-program ;
#include <stdio h>
int fun()
i
static int num = 1{;
returm mim—:

H

int maint)

]

for (fun(); fun(); fun())
printf{*%ad ©, fun());
return 0

|
What is output of above program?

A)  Infinite loop
B) 741
C) &£52

D) WNone of the mentioned

3. What is the best deseription of polymorphism?
A)  Itis the ability for a message/data to be processed in more than one form,
B)  Itisthe ability for 2 message/data to be processed in only one form.
C)  ltisthe ability for many messages/data to be processed in one way.
D) Itis the ability for undefined message/data to be processed in at least one way.

4. Whaterm is used to describe languages that support classes but not polymorphism?
A)  Class-based language
B) Procedure-Oriented language
C)  Object-based language
D) Polymorphism is always supported if classes are used
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5. Which aspect of Object-Oriented Programming (O0P) is associated with code
reusability?

A)
B)
L)
D)

Abstraction
Polymorphism
Encapsulation
Inheritance

6. What feature of Object-Oriented Programming (OOFP) is demonstrated by the following
code snippet?

¢lazs employee {
public:

B

int salary;

class manager : public employee {

public:

i

A)
B)
C)
D)

int age;
manager(int age) {

this->age = age;
}

Encapsulation and Inheritance
Inheritance and pelymaorphism
Polymerphism

Inheritance

7. Which feature enables one object to interact with another object in an object-oriented

programming paradigm?
A)  Message reading B) Message Passing
C) Datatransfer D) DataBinding

8. In a pure Object-Oriented Programming (OOP) language, which of the following
statements is true?

A)
B)
€l
)

The language should implement at least 1 feature of OUP,
The language must implement only 3 features of OOP.

The language must implement all the rules of OOF.

The language should implement 3 or more features of OOF.

(07, 08) (A) ()



9. InObject-Oriented Programming (OOP) using C++, how many types of access specifiers
are provided?
A)  Four
B) Three
C) Two
D) One

10.  Which constructor will be called from the object created in the below C++ code?
#include <iostream>
using namespace std;
class C
i
int i;
public:
C()
{
i=0;
cout << j:
)
C{int x =0}
d
i=x
cout << i
}
ki
int main()
]
C object I;
return (1
t
A)  Only parameterized constructor
B)  Only default constructor
C)  Program will give a run time error
D) Program will give a compile time error

11. Inobject-criented programming, what does abstraction refer to?
A)  Hiding the code implementation and showing only the features for implementation
B) Hiding the important data from code
C) Hiding the code implementation
D) Showing the important data only

(07, 08) {A) (5) [P.T.O.




12. Which among the following is correct for the class defined below?
class student
{
int marks;
public:
student( ) {}
student{int x}
d
marks = x;
}
o
int main( )
{
student al (500);
student a2( %
student a3 = 600;
retumn 0
A)  Program will give compile time error
B) There are syntax errors for object a3.
C) Bothobject al and a2 will be created, but not a3,
D) The program will run successfully, and all objects are created.

13. Consider the following lattice:

, ”T ke
(g} T
TL/I’:-;
How many elements have their complement as *q"™?
A)  One
B) Two

C) Three
D) Four

14. In graph theory, a cycle is a path that starts and ends at the same vertex. Which of the
following statements about cycles in an undirected graph is true?
A)  Every vertex in the cycle has exactly two neighbours.
B) A cyclecan have any number of vertices.
C) Cycles are only present in connected graphs.
D) Acycleis also known as atree.
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16,

17,

18.

19.

20.

The degree of a vertex in an undirected graph is defined as;
A)  The number of edges incident to the vertex.

B) The number of vertices in the graph.

C)  The number of cycles passing through the vertex,

D} The weight of the vertex.

What is the minimum number of colours required to colour the vertices of any graph
such that no two adjacent vertices have the same colour?

A) 1
B) 2
C) 3
D) Itdepends on the size of the graph.

In a directed graph, a path is defined as:

A)  Asequence of edges between two vertices that visits every vertex exactly once.
B)  Asequence of vertices that visits every edge exactly once,

C) A cycle that starts and ends at the same vertex.

D) A cycle that starts and ends at different vertices,

The degree sequence of a graph is:
A)  The list of degrees of all vertices in non-increasing order.

B) The list of degreas of all vertices in non-decreasing order.
C)  The sum of all degrees of vertices in the graph.
D}  Thenumber of edges in the graph.

What is the Euler’s formula for planar graphs?
A) V+E=F+2

B) V-E+F=2

C) V-E+F=0

D) V+E=F

In a weighted graph, the shortest path between two vertices is found using:
A)  Depth-First Scarch (DFS)

B)  Breadth-First Search (BFS)

C) Dijkstra’salgorithm

D)  Kruskal's algorithm
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21. The chromatic number of a graph is:
A)  The number of edges in the graph.
B) The minimum degree of any vertex in the graph.
C) The maximum degree of any vertex in the graph.
D) The minimum number of colours required to colour the vertices of the graph.

22. A pgraphis called connected if:
A)  Ithasnocyveles.
B) Every veriex has the same degree,
C) There is a path between every pair of vertices.
D) The graph is planar.

23.  What is the name of a graph that contains no cycles and is connected?
A)  Tree
B) Cyele graph
C) Bipartite graph
D) Complete graph

24. LetA, B, and C be sets such that:
A= {x|x is a positive integer less than 10}
B = {x| x is a prime number between land 10}
C=1{2,3,57}
Which of the following statements is true?
A) AlsasubsetofB
B) Bisapropersubset of A
C) CisasubsetofA
D) A andC are disjoint sets

25. Which of the following circuits can store one bit of data and can be used for various
operations like addition and subtraction?

A) Flip-flop
B) Counter

C) Register
D) Adder
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26.

:T‘f

18,

29,

30.

Which addressing modes among the following are appropriate for program relocation
at run time?

A} Absolute addressing and Indirect addressing

B) Absolute addressing and Based addressing

C) Based addressing and Relative addressing

D) Absolute addressing, Based addressing, and Indirect addressing

Consider a program loaded into a byte-addressable memaory with a size of 32 bits. The
program sl:a:ta at memory location 1000 (decimal). If the CPU is halted afier executing
the HALT instruction and an interrupt oceurs, the return address (in decimal) saved in
the stack will be:

A 1007
B) 1020
C) 1028

) None of the mentioned

In 2 JK flip-flop, when J = K = 1 the flip-flop behaves as a:
A} Toggle flip-flop

B) D flip-flop

C) SR flip-flop

D) Tflip-flop

A hard disk has a transfer rate of 10 M bytes/second and is constantly transferring data to
memory using DMA. The processor runs at 600 MHz and takes 300 and 900 clock cycles
to initiate and complete a DMA transfer, respectively. If the size of the transfer is 20
Kbytes, what percentage of processor time is consumed For the transfer operation?

A) 5.0%
B) 1.0%
C) 0.5%
D) 0.1%

In @ 4-stage pipeline, the stage delays are 150, 120, 160, and 140 nanoseconds,
respectively. The registers used between the stages have a delay of 5 nanoseconds each,
Assuming a constant clocking rate, the total time taken to process 1000 data items in
this pipeline will be:

A) 1204 microscconds

B} 160.5 microseconds

C)  165.5 microseconds

Dy 59.0 microseconds

(07, 08) (A) (9) [P.T.O.




31. What is the purpose of swap space in the disk?

A)
B)
)
D)

To save temporary HTML pages
To save process data

To store the super-block

To store device drivers

32, Which of the following flip-flops has its outputs connected back to its inputs to form a
feedback loop?

A)
B)
C)
D)

D flip-flop
T Rip-flop
JK flip-flop
SE flip-flop

33. A CPU has 24-bit instructions, and a program starts at address 300 (in decimal). The
program counter {(PC) stores the memory address of the next instruction to be fetched
and executed. Which of the following is a legal program counter (all values in decimal)?

A)
B)
€)
D)

400

500
600

700

34. Which of the following is an example of a synchronous counter?

Al
B)
C)
D)

Ripple counter
Johnson counter
Up-down counter

Ring counter

35. How many 32K x IRAM chips are required to provide a memory capacity of 256 K
bytes?

A
B)
)

D)

B

32
64
12
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40,

A CPU operates with a five-stages pipeline and a frequency of 1GHz. The instruction
fetch oceurs in the first stage of the pipeline, In the third stage, a conditional branch
instruction calculates the target address and evaluates the condition, When a conditional _
branch instruction is encountered, the processor stops fetching new instructions until
the outcome of the branch is known. The program contains 10°9 instructions, out of
which 20% are conditional branches, Assuming each instruction takes one eyele to
complete on average, what is the total execution time of the program?

A) 1.0 second

B) 1.2 seconds
C} 1.4 seconds
D) 11.6 seconds

A data structure is required for storing a set of integers such that each of the following
operations can be done is (logn ) time, where n is the number of elements in the set.
1.  Deletion of the smallest element,

2. Insertion of an element if it is not already present in the set.

Which of the following data structures can be used for this purpose ?

A) A hcap can be used, but not a balanced binary search tree.

B) A balanced binary search tree can be used, but not a heap.

C) Bothabalanced binary search tree and a heap can be used,

D) Neither a balanced binary search tree nor a heap can be used.

The concatenation of two lists is to be performed in O (1) time. Which of the following
implementations of a list should be used?

A)  Singly linked list

B) Doubly linked list

C) Circular doubly linked list

D)  Array implementation of lists

Let f{n) =n2Logn and g(n) = n (logn) 10 be two positive functions of n. Which of the
following statements is correct?

A)  fin)=O(g(n)) and g(n) !=O(fin))

B)  i{n)!=0O(g(n}) and g{n)= O(f(n))

C)  fin) = Ofg(n)) but g(n) = O(fin))

D) fn) !=0(g(n)) but g(n) t=O(fin))

An array of n numbers is given, where n is an even number. The maximum as well as the
minimum of these n numbers needs to be determined.

Which of the following is TRUE about the number of comparisons needed?

A) At least 2n - c comparisons, for some constant ¢, are nesded,

B) Atmost 1.5n- 2 comparisons are needed.

C) Atleast nLog2n comparisons are needed,

[} None of the mentioned.
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Consider the following two statements:

(i) A hash function (these are oflen used for computing digital signatures) isan
injective function.

(ii) Encryption technique such as DES performs a permutation on the elements of its
input alphabet.

Which one of the following options is valid for the above two statements?

A) Both are false

B) Statement (i) is true and statement (ii) is false

C)  Statement {ii) is true and statement (1) 15 false

D) Both are true

Given the following input (4322, 1334, 1471, 9679, 1989, 6171, 6173, 4199) and the
hash function x mod 10, which of the following statements are true?

(i) 9679, 1989, 4199 hash to the same value

(i) 1471,6171 has to the same value

(iii) All elements hash to the same value

{(iv) Each element hashes to a different value

A)  ionly

B) iionly

C) iandiionly

D) iioriy

What is the height of the binary trée given its postorder traversal (8, 9, 6, 7, 4.5 2.3, 1)
and inorder traversal (8,6,9,4,7,2.5,1,3)7

A) 5

By 1

C) 4

D)y 10

Determine the height of a binary search tree that results from inserting the following
numbers in the given order: 10, 1,3, 5, 15, 12, 16.

A) 5

B) 4

C) 3

Dy 2

Among the given sorting algorithms, which one has the lowest worst-case complexity?
A)  Bubble Sort

B)Y Quick Sort

C) Selection Sort

D} Merge Sort
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46. Consider an array with n numbers, and the objective is to reammange the elements so that

47.

48.

49,

50.

all negative values appear before all positive ones. Determine the minimum number of
exchanges required in the worst case.

A) N
B) n-l
C) ntl

D} None of the mentioned options

A sorting technique is considered stable when:

A)  Ithas atime complexity of O(n log n).

B) It preserves the relative order of occurrence for non-distinct elements.
C) Iltemploys the divide and conquer paradigm.

I}  Itconsumes O{n)space.

Inthe implementation of a queue using an array to ensure efficient ENQUEUE and
DEQUEUE operations, which statement below is correct?

{Here, *n’ represents the number of items in the queue.)

A)  Both operations can be performed in O{1) time.,

B) Atmost, one operation can be performed in O{1) time, but the warst- case time for
the other operation will be 0 (n).

C)  The worst-case time complexity for both operations will be 0 (n).

D}  The worst-case time complexity for both operations will be Q (log n).

In a computer system, the page fault service time is measured to be 10ms, and the
average memory access ime is 20ns. Ifthere is one page fault for every 106 memory
accesses, what is the effective access time for the memory (round to the nearest integer)?

A) 2lns

B) 23ns
C) 30ns
D} 35ns

Among the following scheduling algorithms, which one is non-preemptive?
A)  Round Robin

B) Multilevel Queue Scheduling

Cy  Multilevel Queue Scheduling with Feedback

D) First-In First-Out
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Consider the process state transition diagram for a uniprocessor system provided below.
Assume that there are always some processes in the ready state, Now, evaluate, the
following statements:

BT
# Termiat=d |
o A

: 0
Yo
Blozksd

. Ifaprocess makesatransition D, it would result in ancther process making transition
Aimmediately.

. A process P2 inthe blocked state can make transition I while another process Plis
in the running state.

I, TheOS uses preemptive scheduling.

IV,  The OS uses non-preemptive scheduling.

Identify which of the above statements are TRUE.

A) Tandll
B) Tandlll
C) THandlV
D) MandIN

A multilevel page table is favored over a single level page table for iranslating virtual
addresses to physical addresses because:

A)  Itreduces the memory access lime required to read or write & memory location.

B) It helps to decrease the size of the page table needed to implement the virtual
address space of a process,

C) Ttiswutilized by the translation lookaside buffer.
D) Tthelpsto lower the numberof page faults in page replacement algorithms ,

Consider a process executing the code:

fork();

fork();

fork();

Determine the total number of child processes created.
A) 3

B) 4

0 7

Dy 8
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54. Inacomputer system with 36-bit physical addresses and 32-bit virtual addresses, utilizing
a page frame size of 4 Kbytes and 4-byte page table entries, a three-level page table is
employed for virtual-to-physical address translation. The bits of the virtual address are
allocated as follows for indexing into cach level of the page table:

= Bits 30-31 index the first level page table.

«  Bits 21-29 index the second level page table,

*  Bits 12-20 index the third level page table,

*  Bits 0-1lare used as the offset within the page.

Determine the number of bits needed to address the next level page table (or page frame)
in the page table entry of the first, second, and third level page tables, respectively.

A) 20,20, and 20
B) 24,24, and 24
C) 25,25, and 24

D) 24,24, and 20

55. Consider a CPU that generates 32-bit virnual addresses, and the page size is 4 KB. The
processor 15 equipped with a translation look-aside buffer (TLB) that has a total of
128 page tablc cniries and is 4-way sei associative. Determine the minimum size of
the TLB tag.

A) 1lbits
B) 13 bits
C) 15 bits
D) 20 bits

56. Which of the following sets of conditions is necessary for a deadlock to oceur in a system?
A)  Mutual Exclusion, Hold and Wait, No Preemption, Circular Wait
B) Exclusive Access, No Waiting, Preemption, No Deadlock
C) Resource Allocation, Request and Release, Circular Wait, No Waiting
D)  Allocation Order,No Preemption, Circular Wait, No Deadlock
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57. Which of the following deadlock handling technigues is not a practical solution?
A} Deadlock Avoidance
B) Deadlock lgnorance
C)  Deadlock Prevention

D) None of the mentioned

58. By implementing which of the following techniques can the circular waiting condition in
deadlock be avoided?

A)  Resource Allocation Graph
B) Banker’s Algorithm
C) Timeouls

D) None of the mentioned

59, Which deadlock prevention technique requires the system to know in advance how many
resources a process will need dunng its execulion?

A)  Banker’s Algorithm
B) Preemptive Scheduling
C) Resource Allocation Graph

D}  None of the mentioned

60. Which ofthe following is a necessary condition for deadlock?
A} Mutual Exclusion
B} Hold and Wait
C) No Preemption

D) Circular Wait
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In the context of parsing, LL(1) means that:

A)
B)

C)
D)

The parser uses one lookahead token to predict the production rule to apply.
The parser can handle left-recursive productions with a lookahead of 1.

He parser 15 lefi-to-right and scans the input once to create a parse tree.
The parser can handle ambiguous grammars without conflicts.

LR(1) is a more powerful parsing technigue than LL(1) because:

A)
B)
C)
)]

It can handle lefi-recursive productions more efficiently.
It can handle grammars with more lookahead tokens.
It can handle a larger class of context-free grammars without left- recursion.

It generates smaller parsing tables compared to LL{T).

LALR(1) stands for:

A)
B)
C)
D)

Lefi-Associative Left-to-right Parsing with 1lookahead token

Lookahead Assisted Left-to-right Parsing with 1token

Lookahead Assisted Left-to-right Recursive Parsing with 1 lookahead token
Lookahead Assisted LR Parsing with 1lookahead token

In LALR({]) parsing, conflicts may arise when two or more items have the same lookahead
symbol, This conflict is resolved using;

‘dﬂ
B)
8]
o)

Shift-reduce conflict resolution
Reduce-reduce conflict resolution
Lookahead conflict resolution

CGrammar conflict resolution

Consider the following grammar :
$=CC
C—*cCld

A)
B)
C)
D)

LL(I)
SLR( I) but not LL(1)
LALR(I) but not SLR(1)
LR(1) but not LALR)

(07, 08) (A) (17) [P.T.0.



6.

67.

ﬁg-l-

Consider the given context-free grammar:

E-E+E

E -+ (E*E)

E=id

where E is the starting symbol,and the set of terminals includes id, (, +, ), and *. The set
of nonterminals consists of only E.

Which of the following terminal strings would result in more than one parse tree when
parsed using the above prammar?

A id+id+id+id

B) id+(id * (id * id))

C) (id*(d *id)) +id

D) ((id * id +id) * id)

The given grammar is:

8 = aSa|bS|e

A)  LL(I)but not LR(T)

B) LR{I)butnot LL(])

C) Both LL{1) and LE(T)
¥} Neither LR{I) nor LL{I)

Which of the following options correctly identifies the handles inthe right-sentential
form of the reduction for the sentence “n + n x 0™ using the given grammar?
E—>E+n/E =n/n

A) nE+nandE+nxn

B) nE+nandE+Exn

C) n,n+nandn+nxn

D) nE+nandE=n

Consider the grammar rule:

E— El-E2

for arithmetic expressions. The generated code targets a CPU with a single user
register. The subtraction operation requires the first operand to be in the register. If El
and E2 do not have any common subexpression, which order of evaluation should be
chosen to get the shortest possible code?

Please select the option that indicates the most efficient order of evaluation to minimize
code length when there are no common subexpressions between El and E2.

A)  EZ2 should be evaluated first.

B) Elshould be evaluated first,

C)  The order of evaluation of El and E2 is of no consequence.
D} Evaluation of El and E2 should necessarily be interleaved.

(07, 08) (A) (18)



T0. Which of the following tasks is NOT part of the compilation process?
A)  Dynamic memory allocation
B) Typechecking
C)  Symbol table management
¥} Inline expansion

71. Forthe given basic block:
a=b+c
c=a+d
d=b+c
e=d-b
a=e+h
Find the minimum number of nodes and edges present in the Directed Acyclic Graph
(DAG) representation of the above basic block, respectively.
Please select the option that correctly identifies the number of nodes and edges in the
DAG representation of the basic block.
A)  6Bnodes and 6 edges
B) 8nodes and 10 edges
C) 9 nodesand 12 edpes
) 4 nodes and 4 edges

T2. Which of the following is NOT a typical peephole optimization?
A)  Constant folding
B) Dead code elimination
)  Commen subexpression elimination
D) Loopunrolling

73. Consider the SQL query:
vhnet
Copy code
SELECT title
FROM book AS B
WHERE (SELECT COUNT(*)
FROMbook AST
WHERE T.price > B.price) <5
What does the above SQL query retrieve from the *book” relation?
A)  Titles of the four most expensive books
B) Title of the fifth least expensive book
C) Tide ol the fifth most expensive book
D) Titles of the five most expensive books

(07, 08) (A) (19) [PT.0,



74, Consider the table T1 in a relational database with the following rows and columns:

roll no. marks
1 5

2 10

3 13

4 Null

The following sequence of SQL statements was successfully executed on table TI:
UPDATE TI SET marks = marks + 10

SELECT AV G{marks) FROM Tl

What is the output of the SELECT statement?

A) 1675

B) 20

] T

D) Null

75. Consider the following relation:
Cinema (theatre, address, capacity)

Which of the following options should be used at the end of the SQL query to always find
the addresses of theaters with the maximum capacity?

SELECT Pl.address

FROM Cinema Pl

AY  WHEREPLCapacity >=ALL (SELECT P2.Capacity FROM Cinema P2)

B} WHEREPLCapacity >=ANY (SELECT P2.Capacity FROM Cinema P2)

C) WHERE Pl.Capacity > ALL (SELECT MAX(P2.Capacity) FROM Cinema P2)
D} WHEREPLCapacity = ANY (SELECT MAX(P2.Capacity) FROM Cinema P2}

76. Which of the following statements about an SQL query are TRUE?

P: An SQL guery can contain a HAVING clause even it it does not have a GROUP BY
clause,

(J: An SQL query can contain a HAVING clause only if' it has a GROUPBY clause.

R: All attributes used in the GROUP BY clause must appear in the SELECT clause.

5: Mot all attributes used in the GROUP BY clause need to appear in the SELECT clause,
A) PandR

B) PandS

C) QandR

D) QandS§

(07, 08} (A) (20)



77. Ankit digitally signs a message and sends it to Seema. Verification of the signature by

78.

9.

80,

Seema requires.

A} Ankit's public key.
B) Seema's public key,
C) Seema'sprivate key.
D) Ankit's private key.

Consider the relation scheme R={E, F.G H, 1, ], K, L, M, N} and the set of functional

dependencies:

{E. F} = {G]
{F}-> {11}
{E.H}-={K.L}
K-> {M}

L-={N}

What is the key for relation R?
A) {E}

By {E,F}

C) {E L H}

Dy {E.EHKL}

Consider the following functional dependencies:

F: Set of functional dependencies

K: Relation with attributes A, B, C, D, and E
FFA—-BC,CD-EBoD:E23 A

What are the candidate keys for relation R?
A} AB

Bl A,B.C

) AECD

D) AB,D

Consider the following relation instance:
Xy Z
142
153
163
322

Which of the following functional dependenicies are satisfied by the given instance?

A) XY ZandZ Y
B) YZ—*XandY—>Z
C) YZ+XandX—+Z
D) XZ—YadY—>X

(07, 08) (A) (21)
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81. InanER diagram, a double-lined attnibute represents:
A) Primary Key
B} Foreign Key
C) Multivalued attribute
D) Derived attribute.

82. InanER diagram, a dashed line connecting two entities represents:
A)  One-to-One relationship
B) One-to-Many relationship
C) Many-to-One relationship
D) Many-to-Many relationship

83. Which recovery technique is based on saving the state of the database at regular intervals

and storing only the changes made since the last savepoint?
A)  Checkpointing

B) Incremental backup

C) Replication

D) Write-ahead logging

84. Which recovery technique involves backing up the entire database regularly to protect

against catastrophic failures?
A) Checkpointing

B) Shadow paging

C)" Full daabase dump
D) Incremental backup

85. What is the initial stage of the software development lifecycle?
A)  Systemn Design
B) Coding
C) System Testing
D) Preliminary Investigation and Analysis

(07, 08) (A) (22)



86. What is the term used to refer to the examination and analysis of an existing system?

A)
B)

C)
D)

Details of DFD

Feasibility Stugy
System Analysis
System Planning

87. What is the full form of RAD?

Al
B)
C)
D)

Rapid Application Document
Rapid Application Development
Relative Application Development
None of the mentioned

88. Which of the following prototypes is not associated with the Prototyping Model?

A)
B)
C)
D)

Domain Prototype
Vertical Prototype
Horizontal Prototype
Diagonal Prototype

89. What is the main disadvantage of the RAD (Rapid Application Dievelopment) model?

Al
B)

Q)
D)

It requires highly skilled developers/designers.
It necessitates customer feedback.

It increases component reusability.

BothA& C

90. Which of the following models is not related to the Evolutionary Process Model?

A}
B)
C)
D)

Incremental Model

Concurrent Development Model
WINWIN Spiral Model

All of the above

(07, 08) (A) (23) [P.T.O.




91. The selection of a model is based on which of the following factors?
Al Reguirements
B}  Development team & users
C) Project tvpe & associated risk
Dy All of the above

92, Which of the following model combinations does net require defining requirements at
the earliest stage in the lifecycle?

A)  RAD & Waterfall

B} Prototyping & Waterfall
C) Spiral & Prototyping

D) Spiral & RAD

93. Which of the following model combinations may not result in the desired output when
user participation is not involved?

A)  Prototyping & Waterfall
B) Prototyping & RAD

C) Prototyping & Spiral

[3) RAD & Spiral

94. Which of the following is an example of Black Box and Functional Processing?
A)  First Generation Language
By Second Generation Language
C)  Third Generation Language
D} Fourth Generation Language

95, The design pattern that allows objects to communicate without knowing cach other’s
class and encapsulates the interaction between objects is called:

Al Observer
B} Mediatos
C)  Adapter
D)  Proxy

(07, 08) (A) (24)



96. The architectural design of a software system includes:

A)
B)
<)
D)

Detailed algorithms and data structures

Low-level implementation details

High-level structure and organization of the system
Performance optimization techniques

97. Cloud computing is a form of abstraction that combines physical resources an fuesenls
them as resources 1o users.

A
B)
C)
D)

Real
Cloud
Virtual

Mone of the mentioned

98. Which one of the following cloud concepts is related to the shering and nooting of
resources?

A)
B)
C)
)

Polymorphism
Virtualization
Abstraction

Mone of the mentioned

99. Which of the following is a fundamental concept related to Cloud?

A)
B)
C)
D)

Reliability
Abstraction
Productivity

None of the mentioned

100. Which one of the following is a phase of the Deployment process in Cloud Computing?

A)
B}
C)
D)

Selecting Cloud Computing Provider
IT Architecture Development
Business Architecture Development
Transformation Plan Development

(07, 08) (A) (23) |P.T.0.



101.

102.

103,

104.

Which mode] involves the special types of services that users can access on a Cloud
Computing platform?

A)  Service

B) Planning

C) Deployment

D)  Application

In a communication link with & transmission speed of 10° bits/sec. It uses data packets of
size 1000 bytes *cach. Assume that the acknowledgement has negligible transmission
delay, and that its propagation delay is the same as the data propagation delay. Also assume
that the processing delays at the nodes are negligible. The efficiency of the

stop-and-wait protocol in this setup is exactly 25%. The value of the one-way propagation
delay (in milliseconds) is

A) 10
B) 12
C) 15
D) 20

Assuming you have requested a web page through your web browser to a web server,and
the browser cache is empty. The browser is configured to send HTTP requests in
non-persistent mode. The web page contains text and five very small images. What is the
minimum number of TCP connections required to display the web page completely in
your browser?

A) 0
B) 1
C) 10
D) 6

When a browser requests a web page from a remote server, assuming that the host has
just been restarted, identify the correct sequence in which the following packets are
transmitted on the network by a host:

A)  HTTPGET request, DNS query, TCPSYN
B) DNSquery, HTTP GET request, TCP SYN
C) DNS query, TCPSYN, HTTPGET request
D) TCPSYN,DNS query, HTTP GET request

(07, 08) (A) (26)



105. Which of the following protocols is NOT employed to map one form of address to
another one?

A) DNS
B) ARP
C) DHCP
D) RARP

106. Which of the following statements is TRUE in an Ethernet local area network?
A) Once a station starts transmitting a frame, it stops sensing the channel.

B) The jamming signal is used to pad the frames that are smaller than the minimum
frame size.

C) A station continues to transmit the packet even after detecting a collision.

D) Theexponential backofl mechanism reduces the probability of collision on
retransmissions.

107. Which of the following pairs of OSI protocol layer/sub-layer and its functionality is
INCORRECT?

A)  Network layer and Routing

B) Transport layer and End-to-end process communication
C) Data Link Layer and Bit synchronization

D)  Medium Access Control sub-layer and Channel sharing

108. The value of 3 mod 5 is
A) 0
B) 1
C) 2
Dy 3

109. How many output layers does an Artificial Neural Network need?
A 1
By 2
) 3
Dy 4

(07, 08) (A) 27 [P.T.O.



110. In which type of model does the algorithm learn from a labeled dataset and evaluate its
accuracy using answer keys?

A)  Supervised leaming
B) Unsupervised leamning
C) Reinforcement leaming

D) Semi-unsupervised leaming

111. Which activation function is suitable for output layers in regression tasks where the
target values are continuous?

A)  Softmax
B) ReLU (Rectified Lincar Unit)
C) Tanh {Hyperbolic tangent)

D} Linear activation function

112. Which activation function is useful for handling the vanishing gradient problem and allows
small negative values for inputs less than (7

A) Sigmoid

B) ReLU (Rectified Linear Unit)
C) Tanh(Hyperbolic tangent)

D) LeakyReLU

113. Which activation function is defined as f{x)= max(0, x)7
Al  Sigmoid
B) LeakyReLU
C) Softmax

D} ReLU (Rectified Linear Unit)

(07, 0F) (A) (28)



114. In a fuzzy set, the membership function represents:

A)
B)
C)

D)

The probability of an element belonging to the set
The degree of membership of an element in the set
The cardinality of the set

MNone of the mentioned

115, The truth value of fuzzy set is/are

Al
B)
C)
Dj

116. Which of the following is a primary characteristic of unsupervised learning?

A)
B)
C)

D)

Between 0 and 1 both exclusive
Either 0 or 1
0.5

Between 0 and Iboth inclusive

It requires labeled data for training.

It involves leaming from a reward-based system.

It aims to find patterns and relationships in data without explicit target labels,

It is mainly used for classification tasks.

117. Which algorithm is commonly used in unsupervised leamning to group similar data
points together based on their inherent characteristics?

A)
B
C)
D}

Decision Tree

k-Mearest Neighbors (k-NN)
K-means Clustering

Support Vector Machine (SVM)

(07, 08) (A) (29)
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118. Inreinforcement learning, what does an agent aim to maximize or minimize?
A)  The number of training iterations
B} The amount of labeled data
C) The cumulative reward received from the environment

D)  The size of the neural network used

119. What is the role of the reward function in reinforcement learning?
A)  Topenalize the agent for taking actions
B) Toprovide guidance on the next action to take
) Todetermine the number of training episodes

D) Toprovide feedback to the agent based on its actions

120. Which of the following problems cannot be solved?
A)  Halting problem
B) Boolean Satisfinbility problem
C) Halting problem and Boolean Satisfiability problem

D) None ol the menticned

(07, 08) (A) (30)
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