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.  ACADEMIC CALENDAR FOR 202627

B. Tech | YEAR | & Il SEMESTERS

| SEMESTER
. Duration

S. No Description From | To
Induction Program 03.08.202¢- 08.08.2026 (1 Weel

1 Commencement of | Semester class work 10.08.202

2 1* Spel of Instruction: 10.08.202 03.10.2026 (Weeks

3 First Mid Term Examinations 05.10.202 10.10.2026 (1 Weel
Submission of First Mid Term Exam

4 Marks to the Exam Branch on or before 17.10.2026

5 2" Spellof Instructions 12.10.2026 \ 17.10.2026 (1 Week)

6 Dussehra Vacation 19.10.2026 24.10.2026 (1 Week)

7 Continuation of 2 Spellof Instructions 26.10.2026 | 12.12.2026 (7 Weeks)

8 Parent Teacher Meeting 31.10.2026

9 Second MidTerm Examinations

10 Preparation Holidays and Practical 14.12.2026 02.01.2027 (3 Weeks)
Examinations
Submission of Second Mid Term Exam

1 Marks to the Exam Branch on or before 28.12.2026
End Semester Examinations includ

12 Pongal Holidays 04.01.2027 23.01.2027 (3 Weeks)

Il SEMESTER
. Duration

S. No Description From | To

1 Commencement of lbemester class work 25.01.2027

2 1 Spellof Instructions 25.01.2027 20.03.2027(8 Weeks)

3 First Mid Term Examinations 22.03.2027 27.03.2027(1 Week)
Submission of First Mid Term Exa

4 Marks to the Exam Branch on or before 06.03.2027

5 2" Spellof Instructions 29.03.2027 \ 01.05.2027(5 Weeks)

6 Parent Teacher Meeting 20.03.2027

7 Summer Vacation 03.05.202F 22.05.2027 (3 Weeks)

8 3“ Spell of Instructions 24.05.2027 05.06.202712 Weeks)

9 SecondViid-TermExaminations

10 Preparation Holidays and Practical 07.06.2027 19.06.2027 (2 Weeks)
Examinations
Submission of Second Mid Term Exam

1 Marks to the Exam Branch on or before 19.06.2027

12 End Semester Examinations 21.06.2027 03.07.2027 Z Weeks)

Commencement of Next Semest#ass Work: 05.07.2027

Note: Due to Unforeseen events like heavy rains, Bandh loahl festivals, or any other similar events,
if the college does not function on any specific days, the classes should be cobgutiiedsubject
teachers in online mode.
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3.2.2

ACADEMIC REGULATIONS R-25 FOR B.TECH. (REGULAR) STUDENTS
(Applicable for the studentsadmitted from academicyear 20252026 onwards)

Under-Graduate DegreeProgramme in Engineering & Technology(UGP in E&T)

Nalla Narasimha Reddy Education Society’'s Group of Institutions offers new regulations
termed as R-25 regulations for four-year (eight semesters)Bachelor of Technology
(B.Tech.) degre®rogramme, under Choi&asedCredit System(CBCS) witheffectfrom
theacademic yea202526.

Eligibility for Admission

Admissions to the undergraduate (UG) programme shall be made either on the basis of the
merit rank obtained by the qualified students at the entrance test conducted by Telangana
Governmen{EAPCET)or the University/Institution or on the basisof any other order of

merit approvedyy the University, subjectto reservationsas prescribedby the government
fromtime to time.

The medium of instruction for the entire undergraduate programme in Engineering &
Tecmology will beEnglish only.

B. Tech. Programme Structure

A studentafter securingadmissionshall completethe B. Tech. programmein a minimum

period offour academic years armdmaximum period oight academic years startifigpm

the date otommencement of first year first semester, failing which student shall forfeit seat
in B. Tech. course. Each student has to secure a minimum of 160 credits out of 164 credits
for successful completion of the undergraduate programme and award of feciB.
degree.

UGC/ AICTE/University specified definitions/ descriptions are adopted appropriately for
various terms and abbreviations used in these academic regulations/ norms.

SemesterScheme

The undergraduate programme is of four academic years and thirgestwo semesters in

each academic year. There shall be a minimum of 15 weeks of instruction, excluding the
mid- term andsemesteendexamsAround 15instructionhours,30 instructiorhoursand45

hours of learning need to be followed per one crefdiheory course, practical course and
project/fieldbasedlearning respectively. In each semester there shall be ‘Continuous
Internal Evaluation (CIE)" and ‘Semester End Examination (SEE)’ under Choice Based
Credit System (CBCS). The curriculum/course structure suggested by AICTE is followed as
a referencelocument.

Credit Courses

All courses offered in eacdemester are to be registered by the student. Against each course
in the coursestructure,the L: T: P: C (Lecture periods: Tutorial periods: Practical
periodsCredits)patternhasbeendefined.
«  Onecreditis allocatedfor onehourperweekin a semesteior lecture(L) or Tutorial
(T) session.
«  Onecreditis allocatedfor two hoursperweek ina semestefor Laboratory/Practical
(P)session.
« One credit is allocated for three hours per week in a semester for Project/Mini
Projectsession.
For example,a theorycoursewith threecredit weightagerequiresthreehoursof classroom
instruction per week, totaling approximately 45 hours of instruction over the setirester.
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3.2.3 Subject Course Classification

All subjects/courses offered for the undergradyategramme in E&T (B.Tech. degree
programmes) are broadly classified as follows.

Broad Course CourseGroup/ -
S.No. Classification Category Course Description
1 BS _ BasicSciences| 'Nclude: Mathematics Physics an Chemistr
courses
- . -
2 |FoundatiorCourse ES S'?gg:}ligmg IncludesFundamentaEngineeringCourses
FnC — — -
3 (FnC) HS- Humanitie:and | Include: courses relat¢ to Humanities Social
Social Sciences Sciences and Management
: Includescorecoursegelatedotheparent
4 |CoreCourses (CoGPC- ProfessionaCore branchof Engineering.
5 PE—Professional | Includeselectivecourses relate theparent
Electives branch of Engineering.
ElectiveCourses Electivecoursesvhichincludeinter-
6 (E-& . disciplinary courseer coursesn anarea
OE —OpenElectives | \icidethe parent branch of Engineering.
7 ProjectCore ProjectWork B. Tech.ProjectWork
8 Industry Training
In'gir;snf:goélr:\(/allit:]sitry IndustryTraining/ Internship/ IndustryOriented
9 Other CoreCoursek project/Skill Mini- Project/Skill Development Courses
(OCC) Developmen€ourses
, Seminatbasedncorecontentgelatedo paren
10 Seminar ; i
branch of Engineering.
Skill Development Courseslesignedo helpindividualsgain,
11 CoursegSDC) - improve,or refine specific skills
12 Value Addec i Course to build professione values traditiona
CoursegVAC) knowledgeandsensitizatiorof societalissues
4.0 Mandatory Induction Programme

An inductionprogramof oneweek duratiorfor the UG students enterirpe institution, right
at the start shall beimplemented.Normal classescommenceonly after theinduction
programme igonductedFollowing activities could be part of the inductionprogrammei)
Physical Activity, ii) Creative Arts, iii) Impartingniversal Human Values, iv) Literary
Activities, v) Lectures by Eminemeople,yi) Visits to Local Areasandvii) Familiarization
to departmentas well as entire institute and viii) Making studentsunderstandnnovative
practicesatthecollegepremisestc.
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CourseRegistration

A faculty advisor / mentor shall be assigned to a group of around 20 students, who will
advise the students about the undergraduate programme, its course structure and curriculum,
choices/options of the courses, based on th@npetence, progress, prequisites and
interest.

The academic section of the college invites ‘registration forms’ from students before the
beginningof the semestethrough‘on-line registration’,ensuringdate andtime stamping’.

The online registrationequests for semester courses shall be completed two weeks before
the commencement of SEEs (Semester End Examinations) of the preceding semester.

A student can apply foon-line registration,only after obtaining the written approval’

from faculty advisa/mentor, which should be submittedto the college academicsection
throughthe Headof the DepartmentA copy of it shall be retainedwith the Head of the
Departmentfaculty advisor/ mentor and the student.

A student shall register for all the courses offered in a semester as specified in the course
structure.

Courseoptions exercisedthrough on-line registrationare final and cannot be changed,;

further, alternative choices also will not be considered. However, if the course that has
already been listed for registration by the Head of the Department in a semester could not be
offered due to any inevitable or unexpected reasons, then the studirieshllowed to

have alternative choice either for a new course (subject to offering of such a course), or for
another existing course. Such alternative arrangements will be made by the Head of the
Department, with due notification and tiframed schede, within a week but before the
commencement of claswork of the semester.

The Head of the Department / Course Coordinator should review vacant slots in the
timetable of each section once in every week or fortnight. The vacant slots in thalime

may be allocated to the subject teachers who could not take classes in proportion to the
number of weeks completed from the commencement of the semester.

Two faculty members may be allocated for the tutorial session of Matherhatmsrse for
better interation/practice and to minimise the failures in the subject.

Professional ElectivesThe students have to choose six Professional Electives t(PEE-
VI) from the six baskets of professional electives given.

Students have the flexibility to choose frohe tlist of professional electives offered by the
Institute or opt to register for the equivalent Massive Open Online Courses (MOOCSs) as
listed from time to time by the Institution.

Open Electives Students have to choose three Open Electives|(QOE Il ) from three
baskets of Open Electives given by other than the parent department. However, the student
can opt for an Open Elective course offered by his parent department, if the student has not
registered and not studied that course so far. Similapgn@lective courses being studied
should not match with any courses of the forthcoming semesters.

Provisionfor Early Registration of MOOCs:

For a professional elective in a semester, students are allowed to register for an equivalent
MOOCs course listedrom time to time by the Institute onesemester iradvance. For
example, a Professional Elective of Il Year Il Sem shall be allowed to register under
MOOCs platform in Il year | Sem.

The credits earned in one semester in advance can be submittedutdbgquent semester
for the assessment.
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Thestudentsvho haveregisteredn advancen anequivalentMOOCscourseandfail to secure

anypasgyradein theMOOCscourseganregisterfor theregularcourseofferedin thefollowing
semester of their courséructure.

Conversion of Marks Secured in MOOCs into GradesMarks secured in the internal and
external evaluations of IOOCs course shable scaledto 40 and 60marks respectively.
The sum of these two components shall be considered as the totalautdds100. The
corresponding grade shall then be determined as per the-toagkesdes conversion rules
specified in Clause 10.3.

MOOCs are allowed only for professional elective courses and for a few Minors & Honors
courses

Additional learning resources:

Students are encouraged to acquire additional coalsed knowledge by auditing learning
resources from MOOCs platforms for each course offered in their course structure. These
additional courses are not meant for earning credits but are intenddshtaerknowledge.

The institute shall notify such courses from time to time through their portals for the benefit
of students. They are categorized into three types: prerequisite, reinforcement, and
aspirational. Prerequisite courses help students gainlidetyi and provide sufficient
background. Reinforcement courses aim to offer different perspectives on learning, while
aspirational courses focus on nétel or advanced learning.

Rulesto offer Elective courses

An elective course may be offered to thtedents, only if a minimum of 25% of class
strength opts for it.

Same elective course for different sections may be offered by different faculty members. The
selection of elective course by students will be based on first come first serve and / or CGPA
criterion.

If the number of students registrations are more than the strength of one section, then it is
choiceof theconcerned Departmetu offer thesamecoursefor morethanonesectionbased
on the resources available in the department.

Attendancerequirements:

A studentshall be eligible to appearfor the semesteend examinations,if the student
acquires a minimum of 75% of aggregate attendance of all the courses for that semester.

Shortage of attendance in aggreggie010% (securing 65% and above but below 75%) in
each semester may be condoned by the college academic committee on genuine and valid
grounds, based on the student’s representation with supporting evidence.

A stipulated fee shall be payable for condoninglodrtage of attendance as notified in the
respective college websites.

Two hours of attendance for each theory course shall be considered, if the student appears
for the midterm examination of that course.

Shortagef attendanceelow65%in aggregatshdl in no casebecondoned.

Studentswvhose shortage of attendance is not condoned in any semester, are not eligible to
take their semest@nd examinations of that semester. They get detained and will not be
promoted to the next semester. Their registration for that semester shall stagltedanc
including internal marks.They may seek reegistrationfor that semester irthe next
academigyear.
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A student fulfilling the attendance requirement in the present semester shall not be eligible
for readmission into the same semester.

Criteria for Earning of Credits in aCourse

A studentshallbedeemedo havesatisfiedthe academigequirementandearnedhe credits
allottedto each courséf the student secures not less tlg5% (21 marks out &0 marks)
in the semester end examinatio(SEE), and aminimum of 40% (40 marks out of 100
marks)in thesumtotal of the CIE (ContinuoudnternalEvaluation)andSEE (SemesteEnd
Examination) takeriogether;in termsof letter grades,this implies securing’'C’ gradeor
abovein thatcourse.

A studentshallbedeemedo havesatisfiedtheacademicequirements andarnedhe credits
allotted to Field Based Research Project / Industry Oriented Mini Project / Internship, if the
student secures not less than 40% marks (i.e. 40 out of 100 all@ttksl) nim each of them.

The student is deemed to have failed, if he/she (i) does not submit a report eBaSietd
Research Project/Industry Oriented Mini Project/ Internship, or (i) not make a presentation
of thesamebeforethe evaluationcommitteeas per schedulepr (iii) securedessthan40%

marks in FieldBased Research Project / Industry Oriented Mini Project / Internship
evaluations.

A student eligible to appear in the semested examination for any course, is absent from it
or failed (thereby failing to secuf€’ grade or above) may-appear for that course in the
supplementary examination as and when it is conducted. In such, dat®enal marks
assesseth continuousinternal evaluation(CIE) earlierfor that coursewill be carriedover,
and added to the marks obtained in the SEE supplementaryipageamination. If the
student securesufficientmarksfor passing,C’ gradeor aboveshallbeawardedasspecified

in clausel0.3.

Distribution of Marks and Evaluation

The performance of a student in every course (including Value Added Courses and Skill
DevelopmentCourses,Laboratory/Practicalind Project Work) will be evaluatedfor 100

marks each, with 40 marks allotted for CIE (Continuous Internal Evaluation) and 60 marks
for SEE (Semester Erfelxamination), irrespective of the credits allocated.

ContinuoudnternalEvaluation(CIE)
Theory Courses

For theory courses, during ansester, there shall be two rdierm examinations. Each Mid
Term examination consists of two part®grt — A for 10 marks, ii)Part — B for 20 marks,
totaling to 30 marks. Total duration of rtiekm examination is two hours.

1. Mid TermExaminatiorfor 30 marks:
a. Part- A : Objective/quizpaperfor 10 marks.
b. Part- B : Descriptivepaperfor 20 marks.

The objective/quiz paper is set with multiple choice ifillthe blanks and match the
following type of questions for a total of 10 marks.

The descriptivegpaper shall contain 6 questions out of which, the student has to answer 4
guestionseachcarrying5 marks.Theaverage of the two Mid Term Examinationsshall be
taken as the final marks for Mid Term Examination (for 30 marks).

While the first midterm examination shall be conducted on 50% of the syllabus, the second
mid-term examination shalbe conducted orthe remaining50% ofthe syllabus.Questions
will be drawn from the miderm exam syllabus, ensuring uniform coverage of all topics.

NNRG: | - B. Tech Handbook 2026-2027 11



9.2.2

9.3

9.4
94.1

9.4.2

9.4.3

TheremaininglO marksof ContinuoudnternalEvaluationaredistributedasfollows:

2. Five marks for the assignment. Student shall submit two assignments and the
average of 2 Assignmentgach for 5 marks shall be taken. The first assignment
should be submittedbefore the conduct of the first mid-term examination,and
the second assignment should be submitted before the conduct of the second mid
termexamination.

3. Five marks for the Viva/oce/PPT/Poster Presentation/ Case Study on a topic in the
concerned subject. Thisssessment shall be completed before Il -Wadm
Examination. The concerned course faculty shall schedule these sessions in their
semester plan approved by the Heddhe department.

Engineering Drawing and Computer Aided Drafting Course:

For thiscourse, 20 marks will be allocated for dayday assessments conducted during
drawing practice sessions and another 20 marks will be allocated for the mid-term
examinationIn the midterm examination, students shall attempt any four out of six given
guestions The first midterm exam will be conducted in the conventional mode using a
drawing boardwhile the second miterm exam will be conducted using a drawing board/
CAD package

A Computer-Based Tes{CBT) in each coursis availablefor studentsvho either:

1. missedone ofthetwo mid-termexaminationglueto unavoidableircumstancesyr
2. attendedothmid-term examinations butishto improvetheir internalmarks.

The CBT will be conducted at the end of the semester and will carry a totah@frg6. The

marks obtained in the CBT will be considered equivalent to those obtained in ctermnid
examination. Zero marks will be awarded to students who are absent from thermmid
examination.The averageof the besttwo scoresfrom the three exams(the two mid-term

exams and the CBT), combined with other internal assessment components, will constitute
the Continuous Internal Improvement (Cll) marks for that specific course. CBT exams shall
be conducted by the Institute.

SemestelEnd Examination for theory courses
Theory Courses:

The Semester End Examinations (SEE), for theory courses, will be conducted for 60 marks
consisting of two parts viz. Bart- A for 10 marks and iiPart - B for 50 marks.

« PartA is compulsory,consistsof five short answerquestionscovering all units of
syllabus; each question carries two marks.

- PartB consists of five questions carrying 10 marks each. There shall be two questions
asked in the question paper from each unit with eibherhoice and the student should
answereither of the two questions. The student shall answer one question from each of
five units.

Engineering Drawing and Computer Aided Drafting Course:

Questionpaper consistsof five questionscarrying 12 marks each. There shall be two
guestions askeih the questionpaperfrom eachunit with eitheror choiceandthe student
shouldanswer either of the two questions. The student shall answer one question from each
of five units.

Thereshallbenosectionwith shortansweruestions.

Duration of SEE:
Thedurationof SemesteEndExaminatiorof theoryanddrawingcoursess 3 hours.

NNRG: | -
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9.5

9.6

9.7

SemestelEnd Examination for Practical Courses

For practical coursesthere shall be a Continuousinternal Evaluation (CIE) during the
semester for 40 marks and semestad examination for 60 marks. The breakup of the
continuous internal evaluation for 40 marks is as follows:

1. 10 marks for a writ@ip on dayto-day experiments in the laboratory (in terms of aim,
components/procedure, expected outcome).

2. 10 marks for viva-voce (or) tutorial (or) casestudy (or) application (or) poster
presentation of the course concerned.

3. 10 marks for the internal practical examination conducted by the laboratory teacher
concerned.

4. The remaining 10 marks are for Laboratory Report/Project Rnedentation, which
consists of the Design (or) Software / Hardware Model Presentation(or) App
Development (or) Prototype submission which shall be evaluated after completion of
laboratory course and before semester end practical examination.

The SemesteEnd Examination for practical courses shall be conducted with an external
examiner and the laboratory course teacher. The external examiner shall be appointed from
the outside institutions.

In the Semester End Examination for practical courses heldHoui3, rubrics of evaluation
for 60 marks is as given below:

1. 10 marksfor write-up

2 15marksfor experiment/program

3. 15marksfor evaluatiorof results

4 10 marksfor presentatioron anotherexperiment/progranin the samelaboratory
course and

5. 10marksfor viva-voceon concernedaboratorycourse.

For any change of experiment, 5 marks will be deducted from the total of 60 marks. If
second timehangeof experimenis requestedanotherfive markswill be deductedrom the
60marks. No third change will b@ermitted.

Field-basedResearchProject:

There shall ba FieldbasedResearcliProjectin theinterveningsummer betweeh-Il and Ill-
| Semesters. Students will register for this project immediately after Il Year Il Semester
examinations and pursuedtiring summer vacation. The Fidbésed Research Project shall
be submittedin a reportform and presentedeforethe committeein 11l year| semesterlt
shall be evaluated for 100 external marks. The evaluation committee shall consist of an
External Exarimer, Head of the Department, Supervisor of the Project and a Senior Faculty
Member of the department. There shall be no internal marks for-lhasketl Research
Project. Student shall have to earn 40% marks, i.e 40 marks out of 100 marks. The student is
deemed to have failed, if he (i) does not submit a report on the Project, or (ii) does not make
a presentation of the same before the committee as per schedule, or (iii) secures less than
40% marks in thigourse.

Internship/Industry Oriented Mini Project:

There shall be an Internship/Industry Oriented Mini Project in collaboration with an industry
from their specialization. Students shall register for this project immediately after Il Year I
Semester Examinations and pursue it during summer vacatiomslgishould be carried

out at an organization (or) Industry. The Industry Oriented Mini Project shall be submitted in
a reportform andpresentedeforethecommitteein IV Yearl Semestebeforethesemester

end examination. It shall be evaluated for #@@rnal marks. The committee consists of an
External Examiner, Head of the Department, Supervisor of the Industry Oriented Mini
Project/Internship, and a Senior Faculty Member of the Department.
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9.7.7

9.8

9.9

For evaluating industrgriented miniprojects, it is preferable to appoint an external
examiner from the industry, ideally from one of the organizations/ industries with which the
institute has established / proposing to establish collaborations.

UG Project Work:

The UG project work shall be initiated tiie beginning of the IV Year Il Semester and the
duration of the project work is one semester. The student must present in consultation with
his/her supervisor, the title, objective and plan of action of his/her Project work to the
departmental committe®If approval within two weeks from the commencement of IV Year

Il Semester. Only after obtaining the approval of the departmental committee, the student
can start his/her project work.

Student has to submit project work report at the end of IV Year || $emdde project
work shall be evaluated for 100 marks. Out of which 40 marks and 60 marks are allocated
for CIE and External Evaluation respectively.

For internal evaluation, the departmental committee consisting of Head of the Department,
Project Supergior and a Senior Faculty Member shall evaluate the project work for 40
marks. The distribution of marks is as follows:

. Objective(s) of the work done - 05 Marks
. Methodology adopted - 15 Mark
. Results and Discussions - 15 Marks
. Conclusions and Outcomes - 05 Marks
Total - 40 Marks

TheExternal Evaluation shall be conducted by the external examiner for a t6tahudirks.
It shall comprise the presentation of the work, communication skills, aneveog with a
weightage of 20 marks, 15 marks, and 25 marks respectively.

The topics for main Project shall be different from the topic of Industry Oriented Mini
Project/ Internship/SDC. The student is deemed to have failbé, () does not submit a
report on the Project, or (ii) does not make a presentation of the same before the External
Examiner as per schedule, or (iii) secures less than 40% marks in the sum total of the CIE
and SEE taketogether.

For conducting vivarvoceexam of project work, Institute appoints an external examiner. The
external examiner may be selected from the list of experts submitted by the BoS concerned.

A student who has failed, may-a@pear once for the above evaluation, when it is scheduled
again if studentfails in such'onere-appearancesvaluatioralso,he/shehas toappear for the
same in the next subsequent year, as and when it is scheduled.

Skill DevelopmentCourses:

Four Skill Development Courses are included in the Curriculumtlintiti, 1 -1 and II-11
semesters. Each Skill Development Course carries one credit. The evaluation pattern will be
same as that of a laboratory course including the internal and external assessments.

The objectiveof Skill Courses igo develop thecognitiveskills as well as thepsychemotor
skills.

Value-Added Courses:

The evaluationof Value-AddedCoursesshallbe similar to that of theorycoursesHowever,
the scheduling of these midrm exams and semestend examinations may not be
combined wih mainstream examinations. One hour /45 mins proctored-tenid
examination shall be conducted in the regular class by the same subject ttasheunld
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not impact the conduct of other classes on that day.
The scheduling of the semesterd examinations shall also be intimated by the Institute
time to time.

Grading Procedure

Absolutegradingsystem idollowed for awardingthegradego eachcourse.

Grades will be awarded to indicate the performance of students in each Theory, Laboratory,
IndustryOriented Mini Project/ Internship/ Skill development course and Project Work.
Based onthe percentageof marks obtained (Continuous Internal Evaluation plus
SemesterEnd Examination,both takentogether) aspecifiedin clause8 above,a letter
gradeshallbegiven as explained in the following clause.

To measurethe performanceof a student, al0-point grading systemis followed. The
mapping between the percentage of marks secured and the corresponding letter grade is as
follows:

Rangeof % of Marks Securecin a Course |Letter Grade Grade Points (GP)
Greater than or equalto 9C O (Outstanding) 1C
80 andlessthan 90 A" (Excellent) g
70andlessthan 8C A (Very Good) 8
60andles:than 70 B (Good) 7
50andlessthan 6C B (Average 6
4Q0andlessthan 50 C (Pass 5
Below 4C F (FAIL) 0
Abseni Ab 0

A student shall be declared successful or ‘passed’ in a semester, if he/she ‘€2cgrade
or above in every course (ie GP

A student who has obtainath ‘F' gradein any courseshall bedeemedo have failed’ and
is required to rappear for a supplementary exam as and when conducted. In such cases,
internal marks in those courses will remain the same as those obtained earlier.

To a student who has not appeared for an examination ic@mge, Ab’ grade will be
allocated in that course, and he/she is deemed to Raited’. Such student will be required

to reappear for supplementary/mailp exam as and when conducted. The internal marks in
those courses will remain the same as thosaimed earlier.

The students earn a Grade Point (G) in each course, on the basis of letter grade secured in
that course Every student who passes a course will receive grade@Bint (‘C’ grade or
above).

The ‘Credit Points’ (C) are computed by muljiiplg the grade point with credits for a given
course.

Credit Points(C) = Grade Point (G) x Credits

The Semester Grade Point Average (SGPA) is calculated only when all the courses offered
in asemester are cleared by a student. It is calculated by dividing the sum of credit points
&* VHFXUHG IURP DOO FRXUVHV UHJLVWHUHG LQ D VHP
registered during that semester. SGPA is rounded offdalecimal places. SG¥Pfor each
semester is thus computed as

SGPA={XN;C G }/{ Ye1G}
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where ‘i’ is the course indicator index (considering all courses in a semester), ‘N’ is the no.
of courses registered for the semester (as listed under the course structure of the branch), C
is the no. ofcredits allotted to theé™ course, and [ represents the grade points

correspondingdo the letter grade awarded for th#t course.

If astudentarnsmorethanl60credits,only thecoursesorrespondingo thebest160credits
shall be considered for the computation of CGPA of B.Tech. degree.

The Cumulative Grade Point Average (CGPA) is a measure of the overall cumulative
performance o& studentn all semesters consideréat registration.The CGPAIs theratio

of thetotal credit points secured by a student for the courses correspond to best 160 credits
out of all registered courses @l semesters, and the total number of credits correspond to
those selected courses. CGPA is rounded dffitodecimal places. CGPA thus computed

at the end of each semester, from the | year |l semester onwards, as per the formula

CGPA={3},C G} {2} ()
where M’ is the totdno. of courses corresponding to the best 160 credits from the courses

registeredin all eight semestersj’ is the courseindicata index (takesinto account all
coursesfrom 1 to 8 semesters),j Gs the no. of credits allotted to thi gourse, and {5

represents thgrade points (GP) corresponding to the letter grade awarded fortihat j
course.

Illustration of the Calculation of SGPA:

Course

Credits

Letter Grade

Grade Points

Credit Points

Coursel

4

A

4x8 = 32

Course

3x10= 30

Course3

3x5 =15

Course4

3x6 =18

Courses

> W 0O|O

3x8 24

Courses

A+

2x9 =18

Course/

@]

1x5 5

Course8

PPN WWW|Ww

@)

1x10= 10

152

SGPA=152/20=7.6

The CGPA of theentireB. Tech.programmeshall be calculatedconsideringhe best
160credits earned by the student.

For merit ranking or comparisorpurposesor for any other listing, only the ‘rounded off’

values of the CGPAs will be used.

SGPA of a semester will be mentioned in the semester Memorandum of Grades if all courses
of that semester are cleared in first attempt. Otherwise, the SGPA shall be mentioned only on
the Memorandum of Gdgs in which sitting he passed his last exam in that semester.

Declaration of Resultsand issueof Grade Memo

While declaring the results, the webrsion should display the marks earned by the students
with the internal and external marks bregk However, in the memorandum of grades, the
marks need not be shown.
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11.2 After the completion of each semestecestificate of memorandum of grades shall be issued
to all the registered students, indicating the letter grades and credits earned. It will show the
details of the courses registered (course code, course title, no. of credits), letter grade and
credits eaned.

12.0 Withholding of Results

12.1 If the student has not paid the fees to the institution at any stage, or has dues pending due to
any reason whatsoever, or if any case of indiscipline is pending, the result of the student may
be withheld, and the studentwill not be allowedto go into the next higher semestefhe
award or issue of the degree may also be withheld in such cases.

13.0 Supplementary Examinations:

13.1 At the end of each semester, along with regular semester examinations, supplementary
examinations shable conducted for the students who have Haglsubjects.

13.2 Advanced supplementary examinations in IV Year Il Semester courses may be conducted for
those who failed in any course offered in IV Year |l Semester. It may enable the students to
receive their BTech. provisional certificate at an early date. Advanced supply examinations
may be scheduled within one month period after the declaration of the final semester results.
There shall be no supplementary examination in the successive semester. The whalents
could not secure any pass grade in advance supplementary examinations have to wait for
regular series examination of next batch to write their baglkexamination.

14.0 Promotion Rules

S.No Promotion Conditions to be Fulfilled
1 First yeal first semeste to first | Regula cours: of study of first yeal first semester at
yearsecond;emester fulfilment of attendanceequirement.
() Regular course of study of first year second sem
andfulfilment of attendance requirement
First year second semestertqg (i) Must have secured at least 25% of the total credits up
2

Second year first semester to first year second semester from all the relevant regular
and supplementary examinations, whethbe student
takesthose examinationsor not.

Seconi yeal first semeste to Regula courst of study of secon: yeai first

3 Secondyearsecondsemester semesteandfulfilment of attendanceequirement.
() Regular course of study of second year se
semester and fulfilment of attendance requirement.
Second year second semester (i) Must have secured at least 25% of the total credits up
4 | Third year first semester to second year second semester from all theelevant
regular and  supplementargxaminations, whether
the student takes those examinationsabr n
Third yeal first semesteto Third | Regula cours: of study of third yeai first semester ai
5 yearsecond;emester fulfilment of attendanceequirement.
6 Third yeal secon semeste to Regula cours: of study of third yeal secon
Fourthyearfirst semester semesteandfulfilment of attendanceequirement.
Fourtl yeai first semeste to | Regula cours: of study of fourth yeal first semester at
7 Fourthyearsecond;emester fulfilment of attendanceequirement.
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Re-admissionafter Detention

i) A studentdetained due to lack of credits, shall be promoted to the next academic year
only after acquiring the required number of credits.

ii) A student detained due shortageof attendance shall lmamitted inthe samesemester in
the successive academic years.

i) Whena student is readmitted in the following academic years, the academic regulations
under which the student seeksagmission shall only be applicable to this student, not the
academic regulations in which he got admitted in his/her first year of study.

Credit Exemption

A student (i) shall register for all courses covering 164 credits as specified and listed in the
course structure and (ii) earn 160 or more credits to successfully complete the undergraduate
programme.

* Best 160 credits shall be consideriedd CGPA computation. The student can avail
exemption of coursetotaling up to 4 creditsother than Professional core courses,
LaboratoryCoursesSeminarsProjectWork andField BasedResearchProject/ Industry
Oriented Mini Project / Internship, faptional drop out from these 164 credits registered,;

* The semester grade point average (SGPA) of each semester shall be mentioned at the
bottom of thegradecard, wherall thesubjects irthat semester havieeenpassed byhe
student.

* Credits earned by the student in either a Minor or Honors program cannot be counted
towards the required 160 credits for the award of the B.Tech. degree.

Award of Degree

A student who registers for all the courses specified in the course structure anes see
requirednumberof 160 creditswithin 8 academicyearsfrom the dateof commencemendf

the first academic year, shall be declared to have qualified for the award of B.Tech. degree in
the branch of Engineering selected at the time of admission.

A student who qualifies for award of the degree as listed in item 17.1 shall be placed in the
following classes.

A studentwith final CGPA (atthe endof theundergraduate programme)/.5, andfulfilling
the following conditions shall be placed irFirst Class with Distinction’:

0] Shouldhavepasseall thecoursesn ‘ First Appearance’.

(i)  Should not have been detained or prevented from writing the semester end
examinations in any semester due to shortage of attendance or any other reason.

A studentnot fulfilling anyof theaboveconditionswith final CGPA « 7.5shallbe placed in
‘First Class’.

Studentswith final CGPA (atthe endof theundergraduatprogramme)e 6.5 but < 7.5 shalll
be placed inFirst Class’.

Students with final CGPA (at the end of the undergraduate programn®)ut < 6.5, shall
be placed inSecond Class’

All other students who qualify for the award of the degree (as per item 17.1), with final
CGPA (attheendof theundergraduatprogranme) ¢ 5.00but< 5.5,shallbeplacedin ‘ pass
class.
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Grace Marks

Grace marks shall be given to those students who complete the course work of four year B.
Tech. degree, not secured pass grade in not more than three subjects and adding a specified
gracemarks enables the studéatpass the subject(s) as well as gets eligibilitseteive the
provisional degree certificate.

Grace marks for students admitted under ti#5RAcademic Regulations should not exceed
0.15% of the total maximum marks in all eighemesters (excluding the marks allocated for
value added courses and skill development courses).

Award of Gold Medals

Students fulfilling the conditions listed under item 17.3 alone will be eligible for award of
‘Gold Medal'.

If more than one student securesthe same highest CGPA, then the following tie
resolution criteriajn the same order of preference shall be followed for selecting the Gold
Medal winner, until the tie is resolved: 1) more number of times secured highest SGPAs, ii)
more number ofO and A+ grades in that order and iii) highest SGPA in the order of first
semester to eiglsemester.

Conversionof CGPA into equivalent Percentageof Marks

The following formula shall be used for the conversion of CGPA into equivalent
marks, whenever it necessariPercentagér) of Marks= (Final CGPA-0.5)x 10

Honours and Minor DegreePrograms

Honoursand Minor Degreeprogramswill be availablein all branchesof B.Tech. degree.
Minor Degree programs will commence from Il Year Il Semestercantinue till IV Year |
semester anddHonours Degreeprogramswill commencefrom Il Year | Semesterand
continuetill IV Year Il semester.

Multiple Entry Multiple Exit SchemgMEME)
Exit Option after SecondYear:

Students enrolled in the-¥lear B. Tech. program are permitted to exit the program after
successful completion of the second yearT&ch. Il Year Il Semester). The students who
desireto exit after thell yearshallformally inform the exitplanonesemester imdvance.e.

at the commencement Il Year Il Semester itself. Such students need to fulfil the additional
requirements as specified in Clause 21.2 described below.

Upon fulfilling the requirements like earning all the credits up to Il Year Il Semester and
successfully completing the atidnal requirements, the students will be awardedYaear
Undergraduate (UG) Diploma in the concerned engineering branch.

Additional Requirementsfor Diploma Award

To qualify for the diploma underthe exit option, studentsmustalso complete2 additional
credits through one of the following Institute/Univergiyescribed pathways:

Work -basedVocational Course:

Participation in a practical, hanrds vocational training program relevant to the engineering
field, typically conducted during treummer term.
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Internship/Apprenticeship:

Completion of a minimum -8veek internship or apprenticeship in their related field to gain
practical industry exposure.

In addition, students must clear any associated course(s) and submit the internship/
apprenticeship report as per the University’s schedule and guidelines.

Re-entry into the B. Tech. Program

Students who have exited the Bech. program with a-Xear UG Diploma may apply for
re- entry into the Third Year (Fifth Semester) of theTRBch. pogram. Reentry is subject to
the following conditions:

» ThestudentmustsurrendetheawardedJG DiplomaCertificate.

« Students who wish to rejoin in Ill Year must join the samd&&:h. program and same
college from which the student exited. Before rejoining, students should check for
continuation of the same branch at the college. If the specific branch is closed in that
particular college, then student should consult the Uniyefsitthe possible alternative
solutions.

» Reregisteredstudentswill be governedby the academicegulationsin effect at thetime
of re-entry,regardles®f theoriginalregulationsinderwhichtheywereadmitted.

- If astudentoptsto continuehis/herstudieswithout a gapafterbeingawardedhediploma,
they must register for the thingear courses before the commencement of classwork.

Break in Study and Maximum Duration

Students are allowetb take a break ofup to four yearsafter completionof Il Year I
Semester with prior Institution/University permission through the Head of the Institution.

Reentry after such a break is subject to the condition that the student completes all academic
requirements within twice the duration of the program (athin 8 years for a 4ear
B.Tech.program).

Transitory Regulationsfor the studentsre-admitted in R-25Regulations:

Transitoryregulationsareapplicableto the studentsetaineddueto shortageof attendanceas
well as detained due to the shortage of credits and seek permissiejoitotie B.Tech.
programme, where 5 regulations are in force.

A student detained due to shortage of attendance aadimited in R25 regulations: Such
students shall be perttgd to join the same semester, but i23RRegulations.

A student detained due to shortage of credits aratdngitted in R25 regulations: Such
students shall be promoted to the next semester2h Regulations, only after acquiring the
required numberfacredits as per the corresponding regulations of his/her previous semester.

A studentwho hasfailedin anycoursein a specificregulationhas topassthosecoursesn the
same regulations.

If a studentis readmittedto R-25 Regulationsand has any coursewith 80% of syllabus

common with his/her previous regulations, that particular course2ih Regulations will be
substituted bynequivalencourseof R-22 regulationshy theUniversity. All thesedetailsare

summarized in a set of loakp Table;one set for each B. Tech. branch.

Look Up Table of equivalence courses

A lookup table will be provided for the benefit of students. This lookup table will include all
the courses to be registered by students who have badmitted under the 25 Academt
Regulations from the 22 Academic Regulations. Separate lookup tables will be provided
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for the following categories of students:

Studentse-admittedntothel Yearll Semesteof theR-25Regulations
Studentse-admittedntothell Yearl Semesteof theR-25Regulations
Studentse-admittedntothell Yearll Semesteof theR-25Regulations
Studentse-admittedntothelll Yearl Semesteof the R-25Regulations
Studentse-admittedntothelll Yearll Semesteof theR-25Regulations
Studentse-admittedntothelV Yearl Semesteof theR-25Regulations
Studentse-admittedintothelV Yearll Semesteof theR-25Regulations

For every B.Tech. branch there shall be separate set of seven lookup tables.

NogohrwhE

Applicability of Look-up Table: Theabove lookup table shall be applicable for students
who seek readmission from-Z regulations to R5 regulation and are going to be re
admitted in the same R25 regulations of the Institute.

These lookUp Tables are not applicable for the students wbek gransfer from other
Universities /Institutions (Autonomous/ Non Autonomous) to our institution. Such students
should consult the Institution/University regarding equivalent courses.

The R25 Academic Regulations are applicable to a student from theojeaadmission.
However, the student is required to complete the study of B.Tech. degree within the
stipulated period of eight academic years from the year of first admission.

Student Transfers
Thereshallbenobranchiransfersafterthecompletionof admissiorprocess.

The students seeking transfer to the Institution from other Universities/institutions have to
pass the failed subjects which are equivalent to the subjects of our Institution, and also pass
the subjects of the Institution which thedents have not studied at the earlier institution.

The transferred students from other Universities/Institutions to our institution, shall be given
a chance to write CBTs for getting CIE component indfeivalent course(s)as per the
clearance lettesssued by the Institution.

Value Added Courses

Faculty members who have received a certificate in Innovation and Entrepreneurship /
Entrepreneurshifrom a reputedfoundation/organizatiomay be given preferenceo teach

the "Innovation andentrepreneurship” course. This certificate course should include an
assessment. Total training duration (online or physical), excluding assessment, should be at
least 30 hours. Faculty members from all disciplines with innovative mindset and aptitude to
co-create an entrepreneurial ecosystem are eligible to teach this subject.

Facultymembers whdave credite courseon Intellectual PropertyRights intheir UG or

PG programme or credited an equivalent course in MOOCs platform/ reputed foundation/
organizaion in which assessment is a part, may be given preference to teach the elective
course on Intellectual Property Rights.

To ensure quality delivery and standardization in teachingnitien Knowledge System
(IKS) and other valuadded courses, the follawg guidelines must be adhered to: i) faculty
members must undergo a Faculty Development Program (FDP) organized byIMGTC
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(Malaviya Mission Teacher Training Centre&); Any other recognized and competent
institution/organization offering similar celigd programs, ii) the total instructional duration

of the FDP should be a around 32 hours or more, lll) all sessions in the FDP must be
conducted by certified and qualified resource persons with recognized expertise in the
respective domaingy) A formalassessmegbmponenmustbeincludedaspartof theFDP.

Mapping with the SustainableDevelopmentGoals

All thecoursespecifiedin thecoursestructureof everyprogrammeremappedwith theone
or more sustainable development goals.
Scope

Theacademicegulationsshouldbereadasawhole,for thepurposeof anyinterpretation.

In case of any doubt or ambiguity in the interpretation of the above rules, the decision of the
Head of the Institution is final.

The Institution/University may change or amehd academic regulations, course structure
or syllabi at any time, and the changes or amendments made shall be applicable to all
students with effect from the dates notified by the Institution/University authorities.

Wherethewords*he”, “him”, “his”, ocaurin theregulationstheyinclude“she”, “her”, “hers”.

Guidelinesfor Scribeto appear for examinations

TheCandidatesvho desireto takethe Scribeto follow thestepsmentioned herander
MedicalCertificateissuedby a Civil Surgeorworkingin a Governmentospital.
Photoof thestudent candidaténighlightingtheinability to appearfor theexamination.

Committeeconsistingof Headof the Institution, Controllerof ExaminationsandHeadof the
departmentwill scrutiny the candidate previoagademic performance and regularity.

After theapprovalof thecommitteejt is requiredto submitthefollowing document®f scribe

TheParticularsof proposedscribei.e., name,addressqualificationsandpresentoccupation.
The scribe should be oftermediate qualification with arts subjects only.

A letterfrom thescribestatingthathe/sheis willing to actasscribe.

A copy of the certificateof scribe’squalificationalongwith recentphotographduly attested
by the Controller of Examination.

A letter from the Controller of Examination stating that he/she personally verified and
satisfied regardingjualification of the scribeas per normsand that he/shewill provide a
separateoomand invigilator for all the examinations of the candidate.

*kkkk
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MA.  Nalla Narasimha

NALLA NARASIMHA REDDY EDUCATION SOCIETY'S

Reddy Group of GROUP OF INSTITUTIONS

e o

Institutions

(UGC AUTONOMOUS INSTITUTION )
Chowdariguda(V)Korremula’X’ Road,Ghatkesar(M),

Integrated Campus MedchatMalkajgiri (D), Hyderabad-- 500088,T.G

ACADEMIC REGULATIONS FORB.TECH. (LATERAL ENTRY SCHEME) FROM THE

AY 202627

Eligibility for the award of B.Tech.Degree(LES)

1.

The LES studentsafter securing admissioahall pursue a course of study for not less than
three academic years and not more than six academic years.

The student shall register for 123/124 credits and secure 120 credits with €CGPAURP ,,
year to I\Myear B.Tech. programme (LES) for the award of B.Tech. degree.

The student can avail exemptionof coursestotalling up to 3/4 credits other than
Professicnal core courses, Laboratory Courses, Seminars, Project Work and Field
Based Research Project / Industry Oriented Mini Project / Internship, for optional
dropout.

The studentsvho fail to fulfil the requirement for the award of the degree in six academic
years from the year of admissishall forfeit their seat in B.Tech.

Theattendanceequirementsf B.Tech.(Regular)shallbeapplicableéo B.Tech.(LES).

Promotion rule

S.No

Promotion Conditions to be fulfilled

Secon yeal first semester t| Regularcourseof studyof second/earfirst
Second/earsecondsemester semesteandfulfilment of attendance requirement.

() Regular course of study of second ysecon:

semesteandfulfilment of attendance requirement.

Second year second semesterto | (i) Must have secured at least 25% of the total
. . credits up to second year second semester from all

Third year first semester the relevant regular and supplementaty

examinations, whether the

student takes those examinations or

Third yeai first semeste to Third | Regularcourseof studyof third yearfirst
year second semester semesteandfulfilment of attendance requirement.

Regularcourseof studyof third yearsecond semes
and fulfilment ofattendance
reguiremen

Third year second semester to
Fourth year first semester

Fourtt yeal first semeste to Fourth Regularcourseof studyof fourth yearfirst
year second semester semesteandfulfilment of attendanceequirement.

All the otherregulationsasapplicableto B.Tech.4-yeardegreecourse(Regular)will
holdgood for B. Tech. (Lateral Entry Scheme).

LES students are not permitted to exit the B.Tech. program after completion of
second yealB.Tech. Il Year Il Semester).
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[ll. VISION & MISSION

VISION:
To be a premierinstitution ensuringglobally competentaind ethically strongprofessionals

MISSION:

1. To provide higher educationby refining the traditional methodsof teachingto makeglobally
competenprofessionals

2. To impart quality educationby providing state of the art infrastructureand innovative
researchacilities

3. To practice and promote high standards of professional ethics, transparency and

accountability
HUMANITIES & SCIENCES

VISION:

To foster the excellence of analytical, critical and speculative approaches of the pdusivetsand
English so as to provide a firm foundation for intellectual and creative experiences astwelhrésh
studentslives enabling thenmo meetthe need=f the society.

MISSION:

The department plays a pivotal role in preparing the studerfitgsé the challenges at the glolmadel
by imparting intensive training in English communicationskills, ethics, Mathematics, Physics,
Chemistry andEnvironmental studies. It offers a platform éxhibit their hobbies suchs literature,
photographyegtc, providingrespectiveclubsandrelatedfacultyin thecollege.

V. QUALITY POLICY

We practice excellence in our teaching and research, nurturing education with humanWalues.
emphasise quality education by adopting the latest teaching methoddlugiegh statef-theart
infrastructuralfacilities. NNR EducationSociety’s Group of Institutions believesin selfevaluation
andcontinuousmprovement.

V. GENERAL INFORMATION

Nalla NarasimhaReddyEducationSociety’sIntegratedcampuswas establishedn 2009 to educate,
enrich and empowerthe youth. NNRG providesthe best technical educationby maintaining the
standards and quality of engineering education. The endeavour of the insttétmnesbeyond
merelyoffering a degreeto building goodcharactein youngprofessional&ndshapingthemto serve
the nation and humanity. It impartstechnologicalcompetenceand social consciousnesto the new
undergraduates.

VI. LOCATION & ACCESS

The campusis locatedamidstsprawlingandlush greensurroundingswith an amicableatmosphere
for learning. NNRG’sntegrated campus isabout 17 kms from Secunderaba@& Koti and 10 Kms
from Uppal RingRoadon Warangal Highway. The campus is accessiblpublic transport system
and it takes a Iinute drive from Uppal to reach the campus. The sRTeC runs city buses
frequently to Ghatkesar, Korremula and Narapally. The institute procioléege buses on various
routes for faculty, staff and students.
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VIl. COURSES@NNRG

SCHOOL OF ENGINEERING

UG - B. Tect PG - M. Tech
Computer Scienct & Engineering (CSE Embeddec System:
Computer Science& Engineering (Data Science) &VLSI

Computer Science& Engineering

(Artificial Intelligence & Machine Learning) Electronics
and Communication Engineering (ECE)

Civil Engineering (CE)

SCHOOL OF PHARMACY
X B. Pharmacy

SCHOOL OF MANAGEMENT SCIENCES
X MBA

VIIl. CENTRAL FACILITIES

1. Infrastructure

The Campus main building includes the academic and the administrative blocks withswaliced
laboratories in various departments. The classrooms are spaciowglaadntilated There is a large
playground,basketballand football courts. A wellnaintained canteen iavailable, along with RO
purifying water plants, hygienic washrooms, and other amenities

2. Internet Facility

The campus systems are interconnected through an intranet that shares resources via a central server
As part of their academiand research activities, students are provided access to internet facilities
during working hours. The network enables access-liooks, study materials, previous question
papers, teaching schedules, internal marks, attendance reports, and daily cifcplaductive e

learning environment is fostered through the college’s Local Area Network (LAN), supported by an
internet bandwidth of 1100 Mbps (ILL).

3. Auditorium

NNRG hasa well-structuredauditoriumwith a seatingcapacity of 600Qwith thelatestprovisions. Itis
spacious and provides theght ambience for presentations, interactive sessaswiell as national
andinternationalconferences.

4. Sports & Games

NNRG believes that physical fithess plays an important role in developing a stuolesrédl
personality. The institute endeavours to foster the overall development of students in both academic
and sporting fields and includes sports and games as an integral part of the curriculum. Thha®llege
extensive sports infrastructure and aniemment that encourages students to excel. Students are
trained to improve physical fitness, mental ability, team spirit, and discipline. NNRG has indder sp
facilities and outdoor fields for athletics, cricket, badminton, and basketball. Our stindems
participated in annual Int&College, InterUniversity, and Nationalevel Sports Festivals and have

won laurels. The sports department is led by atiiole Physical Director and competent staff.

5. Cafeteria

The institution has an ideal cafeteria thi@kes utmost care in providing hygienic and quality food at
subsidisedates. The authorities take personal care in maintaining the quality of food served in the
canteen. The canteen is amidsarge and vibrant area, with a beautiful view of greenérgrraund.

The canteen ishe most popular place among students on campus for food, student bonding and
informal discussions.
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6. Pure & Hygienic Drinking Water
NNRG campus has installé&iO water purifying systems for the students atadf. Purifieddrinking
water is supplied to all the departments/blocks. Water coolers are available buidiciy/block.

7. Girls Hostel

An exclusive girls’ hostel is set within agzre campus. The hostel provides a homely atmosphere for
students from the city’s outskirts addstant places. It offers a secure environment where they can
excel in their studies. 2Hour security, emergency medical services, and an ambulance service are
exclusively provided for the benefit of the students. The students develop a sense ofhiéspansi

learn to manage their lives independently while staying in the hostel.

8. Transport
The institution provides transport to students and staff from all parts of the city tartipus.The
busesarecomfortableandsafein the handsof well-trained drivers.

9. Seminar Halls

The college has spacious, furnished amtl-equipped seminar halls with an audisual facility, one
for each departmentyhich canaccommodatabout 300 students,wheredepartmental activities like
Student Seminars, PowerPoiRresentations, Group Discussions, avidck Interviews, etc. are
conducted.

10. Centre for Online Exams

NNRESGI maintains international standards in acquiring the best computer technology. This has made
NNRESGI the hub for online exams such as GATE, CAT, RBBS, Govt. Entrance exams, TCS,
Infosys, and Deemed university entrance exams such as SRM, Amrutha, CMC, etc.

11. Dispensary
The institution has its own dispensary for medical supplies and treatment. A senior doctor’s medical
advice is always available td atudents and staff.

12. Stationery Store
A stationerystore is available on the college campusyhere studentscan purchase alktationery
itemsfor their day-to-day requirementat affordableprices.

13. ATM
An ATM centre of HDFC Banls openon the colleggremises for smooth and hasBlee money
transactions.

IX CAMPUS OVERVIEW

%  Picturesqud.2- Acre Campus

Y%  3,00,000q. ft built-up area

%  Well-qualifiedandexperienced faculty

¥,  Stateof-the-art Laboratories

%  High-level safetystandardsn laboratories

%  AdvancedEnglishCommunicatiorSkills Laboratories

%  Department wise SeminarHalls

%  1200LAN-connecteHigh Configuration Computers

%  CentralSeminarHall & Auditorium

%  Internetwith 1200Mbps(ILL)

¥ Well-stackedspacioudibrary with a numberof volumesandNational& International
Journals
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%  Digital library

%  Researcl& DevelopmentCentre
¥  TrainingandPlacemenCell

%  IndustryInstituteInteractionCell
%  Centrefor HumanExcellence

%  EntrepreneurshipevelopmentCell
%  CPCSEAapprovedanimalhouse
%  IncubationCentre

%  RoboticsCentre

%  Professionabocieties& Clubs
Y%  Wi-Fi-enabledCampus

¥ SportsandGamesDepartment
¥  NCC& NSSUnits

Y,  Cafeteria

Y%  Girls Hostel

%  Dispensary

Y%  Stationerystores

%  Transportfacility

%  Medicinal Garden

X. GUIDELINES, RULES AND REGULATIONS OF THE CAMPUS

A. GENERAL
1. DressCode
Studentsshouldwearformal clothes.

2. Ragging and Indiscipline

Ragging is strictly prohibited on campus. Any student found guilty will be severely punished.tStuden
who misbehave towards staff or other students will also be penalisgitidents are involved in
smoking, drinking alcohol or fighting, they will be punished in accordance with the Institute's.norm

3. CollegeTimings

The college commences @9.00 AMand ends at 04:00 PM with40minute lunch break from 11:50
AM to 1230 PM. Students must strictly adhere tioe timings of the college. Theghouldnot loiter
in thecollegepremisesr outsidethe classroomavhenthe classesrein progress.

4, Bona Fide Certificates
The AcademicbranchissuesBona Fide certificates for bus passes and other purposesli¢ge
students.

5. Bus Passes
College budD cardswill be issued by the transport-gharge. NNRG’s Administrativ®fficer will
attestTSRTCbus passpplications.

6. Notices/NoticeBoards
Studentsareexpectedo readthe CollegeDepartmenandthe Exam Branch noticeboardsregularly.
TheMain noticeboardis availableat the entranceof the Engineeringolock.

7. Original Certificates
Students’Original Certificateshaveto be depositedwith the collegeandthe samewill be returned
afterthe completionof thecourse.
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8. Memorandum of Marks
The memorandum of marks for a particular year/semester will be issued by the Examination branch.

9. Intimation of Changeof Address
Studentsare required to intimate any change in Address or Phone number immediatelthe
academidranchthroughtheir ClassMentor or HOD.

10. Wearing ID cards

College Identity card is mandatoryfor all the students as long as they are on the college
premises. They are not allowed attend classes or labs or writee examinationswithout their
identity cards.

11. Obtaining Gate Passes

Students who bunk classes or leave the college without prior permission will not be permitieacko att
classes the next day until a progeplanation is provided by the student or the parent/guardian to the
Head of the Department. In case of an emergency, the student can approach thektage ifor a
gate pass. The class-¢harge can issue the gate pass after receiving the parergshtamd the
HOD's approval.

12. Ban on Usageof Mobile Phones

To prevent distractions caused by mobile phones, students are not permitted to use mobile phones on
the college campus. If any student is found using a mobile phone on the campus, disciptinary

will be taken.

13. Absenteeism

No student is permitted to be absent from the class without prior permission frowhH & student

is absent for three consecutive days without a valid reason or prior permission, disciplinarw#iction
be taken. Tie student must submit a leave application in advance todbeifrthey wish to take a
day's leave for a valid reason.

14. SMS service
If a student is absent, an SMS will be sent taréggsterednobile number.

15. Electronic Items for Music and Entertainment
No musical gadgets arallowed on the college campus. If any student is found usinghitems,
theitemswill beseizedand disciplinarnactionwill be initiated.

16. Discipline in Buses

The students must commute in the allocated buses. In caseeofency, they will bpermitted to
change route with the permission of the authority/busharge. If any studentlsehaviouris found
objectionableto the staff or other students, disciplinary action will be takéo.studentis permitted
to travelwithout thebus ID card.

17. Punctuality

Students have to be punctual to their classes. In case of delay to the class, the stuokepemayted
to attend the class with the permission of their respective Department Headstifdbetis aregular
latecamer, appropriatadisciplinaryactionwill betaken.

18. Leave/Sick Leave

In cases where the absence is due to medical reasons, students are required to inform their Head of
Department (HoD) and provide a medical certificate on the following day. Disciplneagures will

be taken if any student remains absent without notifying the clasisaige or HoD for a period
exceeding three days.
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19. Assignments/LabRecords Submission
Studentsare supposedo submittheir Lab recordsand Assignmentsgiven by the concernedaculty
andget thencorrectedandgradedn time. Late submissiofis not acceptable.

RAGGING:

¥ Raggingis uncivilisedbesidesbeingan offence.

¥ Studentsnustnot be involvedin ragging.

¥ Raggingis prohibitedasper Act 26 of theT.S. LegislativeAssembly-1997.

¥ Raggingentailsa heavyfine and/orimprisonment.

¥ Ragginginvokessuspensiomnddismissalfrom the college.

¥ Outsidersareprohibitedfrom enteringthe collegeandhostelwithout permission.

% Girl studentamustbein their hostelroomsby 5:00 pm

¥ Suspendedstudentsare debarredfrom enteringthe campusexcept when requiredto
attendan enquiryandto submitan explanation.

¥ Whenevernystudentcomplainsaboutragging,that complaintshall be enquiredinto, or
an enquiry will be made into the sarferthwith, andif the complaintis found true,
the student(s)complainedagainstshall be suspendedor a period as may be deemed
necessary.

¥, Every studenthasto give an undertakingto the college that he/shewill not indulgein
ragging.

Y% Every student’sparent/guardiars also requiredto give an undertakingthat they will
ensurethattheir son/daughter/wandill notindulgein raggingandalsocomply withall
theguidelinesyulesandregulationsconcerningpreventionof ragging.

% All studentsshouldcarrylDs with thembothinsideandoutsidethe college.

¥ An Anti-Ragging Committeés constitutedwith seniorfacultyto carryoutits activities.

Prohibition of Ragging

¥ Raggingwithin or outsidethe Educationalnstitutionis prohibited.

¥ Raggingmeansdoing anact which causesor is likely to causeinsult or annoyanceor
fearor apprehensionr threator intimidation or outrageof modestyor injury to a student.

¥ The punishment atlifferentlevelsis mentionedbelow.

S.No. Nature of Ragging Punishment
. : T Imprisonmentup to6 monthsor fine
1 Teasingembarrassingndhumiliatin
9 2 g up toRs.1,000/
criminal intimidation up toRs.2000/ or both.
3 Wrongly restrainingor confining or Imprisonmeniup to 2 yearsor fine
causinghurt up toRs.5000/ or both.
4 Causinggrievoushurt, kidnappingor Imprisonment ugo 5 yearsandfine
raping orcommittingunnaturaloffence up to Rs.10,000/
; ; - Imprisonmentup to 10 yearsand
5 Causingdeathor abettingsuicide :
o e fine up to Rs.50,000/
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Note:
% A studentconvictedof any of the aboveoffenceswill be dismissedrom the college.
¥ A studentimprisonedfor more than six monthsfor any of the aboveoffenceswill not
be admittedn anyothercollege.
Y% If a studentcommits suicide due to or in consequencef ragging, the personwho
committedsuchragging shalbe deemedo haveabettedsuchsuicide.
% Thefull text of Act 26is placedin thecollegelibrary.

B. Examinations:
Studentsare advisedto refer to the copy of regulations(R25) issued by theuniversity/JNTUH
websiteto be awareof therulesandregulations.

C. Malpractice:
Studentsmust not indulge in any malpracticein the Internal/Externalexaminations.
Malpractice casearedealtwith aspertherules/guideline®f INTUHyderabad.

D. Laboratory Guidelines:

¥% Studentsare expectedto be punctualand regular to the lab classesand follow the
lab dress code.

Y% Theyareexpectedo carryout all the experimentprescribedoy the University.

% They will not be permitted to attend the end practical examinations unless they carry out
the minimumnumberof experimentprescribed byhe University.

Y% They are required to attend thkeb fully prepared, with aclear understanding of the
concept of theéheory underlying thexperiment and other experimentaétails with a
planabouthowto carryout the experiment afteeferringto thelab manual.

% Observatiomotebooksshouldbe neatly maintained. Experiments must be recorded
only in thebooksapprovedoy the departments/college.

% Observatiomotebookanust be showrto the faculty in chargeof the lab and signed by
theteachemttheendof the experiment/exercise.

¥ Records must be submitted as per the schedule prescribed by theifactlygeof the
lab andmustbe certified beforeappearindor the end examinations.

% Students mushand overthe equipment to the technician in good condition before
leavingthelab.

Y% Students must maintain utmost cleanliness in the lab. Breakages/damages of
equipmentaveto bereportedmmediatelyto thelab in-charge.

¥% Students are advised to clear all dues of the lab before taking end practical
examinations t@avoidcomplicationsatalater date.

¥ Laboratorysessiomrmarkswill beawardedon the basisof continuousevaluation.

¥ Studentamustclearthe workbenchsoonafter theexperiments over.

¥ Wastematerial, if any, must ndbe dropped on th#oor of thelaboratory. Students
shouldusethewastematerialbasketkeptfor the purpose.

¥ Experimentaneedto be carriedout by following all the instructionsmeticulouslyand
observingall the precaution avoid personal injuriesnddamagédo equipment.

E. Undertaking from Students and Parents:

Students and parents/guardians need to sign an undertaking in the form prescribed by the twlege at
time of admission, agreeing to adhere to the college's rules and regulations. A student whahas take
admission to this Institute shall be desito have agreed to the Institute's rules and regulations as set
out in the handbook. Any changes to the rules, if any, are to be incorporated.
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F. ClassReview Committee (CRC):

The ClassReview Committeeis constitutedfor eachclass. The Class In-chargenominates three
students (ongood, average& below average basis) from each sectittimoughthe HoD concerned

to know the students’ responsabout the class work. The CRC meets twdcmonthto review the
coverage ofthe syllabus; student progress; extitasses to be arranged; and to resolve students’
inhibitions and concerns problematicsubjects.

G. Notification of Student Absenceand Academic Performanceo Parents

(Letters and SMS)
To ensure that students are regular to college and to be awtderafafety, the institute sends text
messages to parentghen their child is absent from class.

Parents will be informed of their wards’ performance via SMS, and examination results will be posted
from time to time. Parents can contact theDClass h-charge as and when required. Parents are
expected to keep in touch with the Classharge/HD and monitor their ward’'s academic progress.

If a student’s attendance or academics are poor, the parent should report immediately to review the
situation.

PARENT-TEACHER MEETING:
One of the most important features of NNRG is the Pareather Meeting, held every semester for
all students. It aims to keep parents informed about their child’s academic and personal progress.

1. Girls’ Hostel:

Rules of Admission:

% Studentswvho join the hostelhaveto paythe prescribedadmissionfee andcautiondeposit at
thetime of admission.

¥ Admissionshallbe madeonly after clearingall the duesto the collegeandpreviousduegif
any)to the hostel.

Y% A separate Identity Card will be issued to evetydent who stays in the college hostel.
Suspension/dismissailf a hostel (residential)studentfrom the college will automatically
resultin hersuspension/dismissttbm the hostel.

Rules of Discipline

% Everyinmateshouldreturnto the hostelby 5 p.m.

% Inmates are not permitted to leave the hostel. However, in exceptional circumstances, they
may seek the warden's permission to go outside. Leaving the hostel without the warden's
written permission is giolation of hostel rules and will be dealt with seriously.

% All inmatesmustcarry their collegeidentity cardswheneverthey leavethe hostelpremises.

They will be permittedto enterthe hostelonly after producingthe identity card atthehostel
maingate.

% Parents/guardians of inmates will be allowed to visit their daughterheawkeen 5 p.nmand 6
p.m. onall collegeworking days and between8 a.m. and 6 p.m. on Sundaysandother
college holidays. Visitors will be allowad meet thenmates aftemakingrequiredentries in
thevisitors’ register.

% No inmate will be permitted to go out with parents or local guardians without priqgireper
authorisationfrom the warden. Any request for permission from parents to thke
daughter/waraut duringcollegeworking hourswill not be granted.

% No inmatewill be permittedto gohomeexceptduring vacation.

¥ Hostelstudentsarenot allowedto stayin the hostelroomsduringcollege hours

¥, Collective gatheringof anykind areprohibitedwithin the hostelpremises.

% Students living in the hostel should not indulge in any act or activity that is unacceptable
detrimentako the smoothand properunningof the hostel.
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¥ Residentialstudentsshall be held responsiblefor any damagecausedio hostel propertgnd
thelossto the propertyshallberecoveredrom them.

% Hostel studentsare prohibited from using any electronic or powerconsumingappliances
without the permissiorof the warden.

XI. LIBRARY

The Central Library has statd-theart facilities, with books available in both print and digital
formats. Spread over 15()Y. mts, the library has separate lending, reading, periodicdldigital

library sections. The fully computerised library, with an online public access catalogue system,
contains over 35,000 volumes covering about 5,000 titles. Apart from textbooks, it has a large numbe
of reference books, national and internagiojournals, magazines andjairnals. NNRG’s Central
Library has institutional membership of DELNET and the National Digital Library (NDL), and
subscribes to IEEE, ASME andGhte gournals. Using the Online Public Access Catalogue (OPAC)
system, theseam be accessed through the intranet. The library uses an Integrated Library Management
Software Package called KOHA.

The digital library isequipped with 32 latest systems and provid@9)0 Mbps internetconnection

exclusively.
% Books 35,000
% CD/DVD'’s 500
¥ ProjectReports 1500
% PrintJournals 228
% Online Journals 600+
% E-Books 200+

LIBRARY FEATURES

¥ Booklendingfacility for studentsandstaff

% Thelibrary hassubscriptiongo 228 Internationaland National print journals andaround
600 e-journalsthroughDELNET, IEEE, ASME, Sage and JGate publications

% The referencesectionis a spaciousenclavecontainingbooks on GATE, TOEFL, GRE,
GPAT, GeneralStudies, encyclopaedigsdictionaries, handbooks,thesesand prescribed
textbooks.

% The Digital Library has 32 latest version systemsconnectedthrough LAN and internet
with 200 Mbps bandwidth It hasa completecollectionof NPTEL videolecturesof IIT
experts.

% Printandreplicationrelatedstationeryassistancés madeavailable.

ThedetailedRulesandRegulationf the Library aredisplayedontheLibrary Notice Board.

LIBRARY RULES AND REGULATIONS:

% MembergUsers have to show their ID cards while entering the Library and write their name,
branch, Roll No., timeand sign the Register kept at the entrance.

¥ Keep all he belongings at the entrance and take onlynotebookor loose sheets.

% Files, bagsandpersonatextbooksare not allowed inside the Library.

% No person shall write on, damag@e make any mark on any book, journal or other materials
belonging to the lbrary.
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¥

¥

¥
¥
¥

¥

¥

¥

¥

The borrower shall be responsible for any damage or loss done to the Library documents
borrowed by them and shall be required to replace such material or to pay the Triple cost
thereof.

Before leaving the Library, the reader shall leave on the tablebooks/periodical, which
he/she has taken for reference. The same shall not be kept back on the shelf by the reader to
avoid misplacement.

Maintaining peacandsilence in the Library is a must.

Loss of borrowed books has to be reported immediatehyetaibrarian in writing.

Members should take care of their personal belongings. The Library is not responsible for
any claim of loss of such articles. However, notice will beyput such articles are found in

the Library.

Using phone/mobile and consurg chocolates, etc., in the Library is strictly prohibited.

Any infringement of the norms and procedures will hinder the privilege of admission and
borrowing reading materials frothe Library and may biéable to suspension.

Librarian reserves the right recall at any time any book issued from the library. Librarian

is also empowered to terminate the loan facility to any borrower if he/she is found to infringe
on library rules.

Library books are issued an barcodébased circulation method; pleageoduce ID cards

while borrowing books ahe circulation counter.

ISSUE OF BOOKS AND PERIODICALS:

¥

¥

¥

¥

Members of the Library may borrow three books for MBA and Three Books for B.Tech. and
B. Pharmacy at a time for a period of 15 days.

Books can be renewed only orbaring a given periodyrovided there is no reservation for
them.

Students who fail to return the books on or betbexdue date will have to pay a penalty of
Rs. 1/ per day from the due date.

Reference books and currentijoals are not for issue. They should be refetoesithin the
library only.

LIBRARY SERVICES:

¥

Xerox is available with nominal charges.

LIBRARY HOURS:

¥

XII.

9.00 am to 5.00 pm

TRAINING & PLACEMENT CELL

NNRG has an independent TrainingRacement Cell committed to providing all possible assistance
to its students. It is headed by an experienced and qualified Training & Placement Officer. i@ne of t
major objectives of the cell is to help students secure placements in reputed compasiegaaious
industrial sectors. Assistance is also provided to students in pursuing higher education ogggortuniti
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Outstanding achievements of T&P Cell @ NNRG

% Maximum number of students placed in reputed National & Multinational Companies and
qualiy placements in Teplotch Companies like TCS, InfosyBeloitte, Accenture,
Cognizant & so on for the Academic Year 26A®6.

% Extensive Placement Training frdinYear onwards on Aptitude, Coding, Verbal, Soft
Skills & Skill Development Programs for eydoranch.

% Yearly Placements of more than 90% students of all programnfiec&rdbreaking
highest Packages.

Y% Signed MoU’s with leading Organizations for the benefit of students.

% The Cell offers special coaching for GATE, TOEFL, GRE & GPAT to its students.

% NNRG alumni are preseirt companies across the world.

Training Programs and Facilities
* Aptitude and Verbal training sessions
* Coding Skills and Skill Development Programs
*  GroupdiscussiormandMock Interview sessions
* PersonalitypevelopmenClasses
»  Soft skills and Employability skills workshops
*  Mock written tests,Group discussionsinterviews
* Expertclassedor GATE, GPAT, CAT, GMAT, TOEFL, GRE, IELTS, etc.
* Industrialvisits
*  AdvancedCommunicatiorSkills Lab

NNRG has been consistently improving its placement record by placing students in various reputed
organisations. Some of our prominent recruiters afellasvs: -

| Our Prominent Recruiters |
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INCUBATION CENTRE:

The IncubationCentreis an educational project which provides specially designed incubators for
colleges within the premises. Once a student registers for the cooltaboration ensurdgbe overall
development of the studemanging from technical training to personalitgvelopmentwhich widens

the chances for the students to achieve the best in the competitive job market.

ROBOTICS DEVELOPMENT CENTRE:
The Robotics centre provides students a platform for practical application of techantbésarning
from their curriclum by participating in interestingly designprbblemsolvingtasks.
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RESEARCH AND DEVELOPMENT COMMITTEE:

To encourage and motivate the faculty and students towards research and development, the institute
has established a separate R&D consultancyExernal Funded Project Cell. Faculty and students

are encouraged to write and publish research articles in various national and international jtuenals

R&D Committee also encourages the faculty and students to participate in various national and
intemational conferences, workshops, and seminars.

MAJOR RESEARCH FACILITIES:

Cadencélools

DSPdevelopmenboardson floating point TMS320C6713
MATLAB

ProEand ANSYS softwaretools

CNC Milling Machine

IOT Labs

3D Printing

@ poooTp

X, STUDENT ACTIVITIES

NNRG’s ANNUAL TECHNICAL FESTS - Tech Samprathiis the annual technicdéstival of

Nalla Narasimha Reddy Education Society’'s Group of Institutions. Ittlreeeday nationalevel
student symposium organisevery year. This fest aims at providing a platfoion the student
community in and around our nation to develop and showcase their tegimowalss. The emphasis

at Tech Festis on technology and its applications rather than just oretigéneering knowow. It

offers a conducive stage for all students to innovate and also instils social and environmental
responsibility among innovatorsreating a platform for effective collaborationbetweentechnical
festsandnation building.

Tech Samprathi hasseveraldistinguishecevents.

Technical Event: Paper Presentation, Project Expo, Poster Presentation, App Expo and C Terror. Non
Technical Event: Short Film, Devinette (quiz), Riddle, Caricature, Model United Nations.

Public Speaking Club (Elite Gatherirg):

Elite Gathering is conducted on the campus every fortnight. During the club aclivitye students

and the staff of NNRG gather at the Assembly Point of the campus, where the activities are carefully
planned to enhance the confidence of the stgdelmtgives them a platform to practice and
communicate without any inhibitions, and it imparts the needed indsységific skills to students.

The students who are selected throtighscreening test deliver speeches on various topics given.
Elite Gatheing also conveys ongoing and upcomaagnpus eventAll the interested students exhibit

their talent irrespective of their academic performance in this activity.

Centre for Human Excellence:

NNRG established a Centre for Human Excellence in association with Vivekananda Institute of
Human Excellence, Ramakrishna Math, Hyderabad. The centre aims to impart-te elgerished
ideals, values and the words of Swami Vivekananda. To build a stroaigen, it provides knowledge

of life-building, manamaking and charactdyuilding, cultivating erudition. The programmes conducted
under this wing aim to instil faith in oneself, impart noble values of life andgjiNfieg strength, and

raise individualgo higher levels of strength and felicity through spiritual, moral, ethical and eternal
values of personality development and human excellence.

The Centre for Human Excellence wing, NNRG, conducts programs frequentiigeazampus.
Eminent philosophicajurus and monks from VIHE serve as speakers and invigorate yandg.
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E-Plus Club:

The EPIlus club activity is an initiative of The Hindu (newspaper) group. It was inaugurated in 2012.
The club aims to recognise the importance of excellent communiakiits) sound reasoning, and the
confidence to present one’s ideas and opinions clearly. TRkiEclub undertakes group activities
that help students practise English through debates and other interactive activities. No testsor ex
are involved in tis club activity, and students are encouraged to be adventes@esjment, and use
English rather than merely leaabout it.

Model United Nations (MUN)

MUN is an educational recreation. It is an academic activity in which students canakeam
diplomacy, international relations, andhe United Nations. MUN involves researchingublic
speaking, debating,and writing skills,in addition to critical thinking, teamworkand leadership
abilities.

Photography Club:

The Photography Club was founded®l2. It is a studerled club that brings together students who
share a passion for photography. Our purpose is to explore various topics within photography and hel
our members learn and grow in their art.

Literary Club:

The Literary Club was establisthen 2012. It is a platform that instils a fondness for language and
enhances students’ literary skills. The club provides exciting social and cultural events fotsstuden
such as creative writing, poetry recitation, mock press conferences, debates oautiorel
competitions, to nurture various forms of creative expression.

Yoga and Meditation Club:

The Club was inaugurated on 21st June 2016. The Club aims to teach and train students in techniques
for quieting the mind and attaining a state of consciassti®t is entirely different from the normal
waking state. It is a means of experiencing the centre of consciousness within. The goal of ihe Club

to go beyond the mind, experience our essential nature, described as peace, happiness and bliss;
alleviatethe stress caused by a highly competitive and stressful life; and discover the mental and
physical energy generators and the wonderful abilities, peace and bliss hidden within ourselves.

Mathematics Club:

The Mathematics Club was inaugurated on®tember 2015. Its objective is to train students in
mathematical logic through games such as Sudoku and the Rubik’s Cube. It aims to raise students’
awareness and help them learn about eminent mathematicians and the history of mathematics through
paper pesentations. The club fosters curiosity among students to research and keep themselves
updated on the latest mathematical developments and applications in engineering.

C-Wizard Club:
The event iorganised to enhance the students’ knowledge af thenguage. It is a quizompetition
which elevategheir computerskills.

ScienceClub:

The Science Club organises a model exhibition every year to give students a platform to showcase
their knowledge and creativity, and to encourage other students whotdgsually participate in

extra and cecurricular activities. It provides a strong foundation for many students to launch their
ideas and build on them, carrying them forward into their professional lives.

Art/Culture Club:

Apart from the regular academic curriculum, it is also very important for students to get involved i
various cultural and other activities that will bring out their hidden talents. The Art and CQlilore
has been established at the institute to enceustigdents to take part in these activities. These
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activities will help students to achieve holistic growth. Through this, students are given ammipport
to collaborate with various media and to exhibit their inherent talents. All these programmigegive
societal exposure for public interaction.

Apart from the regular activitiesof various clubs, the institute also celebrates many events like
World Environment Day, Engineers’ Day, Ramanujan’s birth anniversdéayional ScienceDay,
World WaterDay andWorld Photographyay.

WomenCell:

NNRG providesall the encouragemerib womento excelin their field of expertiseA separate Cell is
established in the institution to provide all the necessary encouragemewirien to prove their
capabilitiesand enhance them. The objective is to develop women studentelf motivated, self
esteemedand self-disciplined persons who carealise their aspirationeindachievetheir dreams.

SexualHarassmentEradication Cell:
The institute protects thetudents and staff against sexual harassment through the Saxaasment
EradicationCell. This facility ensuresecurityandconfidencefor everyone.

Freshers’ Day:

The college organises Freshers’ Day to welcome new students. The Director, Dean amoché&nxp
Heads grace the occasion. Secgedr students organise cultural events and conduct competitions for
newly joined students.

Annual Day:

The college celebrates its Annual Day in a grand manner. The Director presents the college's annual
report forthe academic year. Academic prizes are awarded to the top performers in End Semester
Exams. Prizes are distributed to the winners of various activities, including sports, cultura] event
games, and extreurricular and cecurricular events.

Sports Day:

Sports are an integral part of a student’s life. A student must study hard to succeed in examination
and play sports to maintain good health and vitality. On Sports Day, the college organises various
outdoor events, such as cricket, football, volleylthllpw ball, and tennis, as well as indoor events

like chess, table tennis, and caroms, to help students become physically and mentally strong.

Alumni Day:

An institution’s alumni are a reflection of its past, a representation of its present, and aitsk to
future. NNRG organises an Alumni Meet every year on campus. The alumni were invited, and all the
former students attended the gathering. The Alumni Association plays an important role in informing
current students about opportunities available irirtestry.

Graduation Day:

NNRG Graduation Day is a prestigious annual event that celebrates the academic achievements,
dedication, and perseverance of graduating students. The ceremony marks the successful completion
of their academic journey and the bagg of their professional careers. During the event, eligible
graduates are formally conferred their degree certificates, recognizing their accomplishments and
inspiring them to uphold excellence, integrity, innovation, and social responsibility infalie
endeavors.

StudentSeminars:

The institute provides a great opportunity for the students to improve their skills wlitdin
curriculum. These seminars can improve students’ language and encourage them toagmepare
present seminars in all thelgects in the schedule given in the timetable by using P@ipectors.
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Industrial Visits:

NNRG has active collaboration with severalindustries enabling regular industrialvisits for all
the studentsto keep them abreastwith industry needs. Some of the visits organisedby the
departments dheinstituteare

¥ TCS

Y% Infosys

% TechMahindra

% Cloud4c

¥% RCL

% BHEL

% ECIL

% Astra Microwave ProductsLimited (AMPL)
¥ NRSAISRO

¥ PrimaryRadarand SensoryRadar Stations
% 400KV Substation& many more

% RTTC-BSNL

% NuclearFuel Complex

% DoordarsharKendra

% RoshniMicrosystems

% ManaTV

% DieselLoco Shed

% AnalogicsTechIndia Limited and so on

Memorandum of Understanding (MOU)

NNRESGI has signed MOUs with various organisations and industries to train students and upgrade
their technical skills, aptitude and overall personality development. This also helps students undertake
internships and project work and gain hapdsexperience.

MOUs signedby NNRESGI:

¥% Smart Infrastructural Engineering Services Trust (SIE)
% SilicONusTechnolofiwa Pvt. Ltd.

¥ Manhattan Review Education Pvt. Ltd.

% Hi-Bots Robotics Pvt. Ltd.

% DevSpart IT Solutions

¥ GSK Eduguru Web Solutions Pvt. Ltd.

¥ HireMe—a unit of Kaam Services Pvt. Ltd.

% Global Connect (MSKOOLYS)

% Codetantra Tech Solutions Pvt. Ltd.

% Hyderalad Institute of Electrical Engineering (HIEE)
% ICARE Academy

% Telangana Academy for Skill and Knowledge (TASK)
¥ Cymax Infotainment Pvt. Ltd.

% VTS (Robotics Setup and Hiring Model)

% New Edge Overseas Consultancy Pvt. Ltd.

% Indian Institute of Technology, Madras

% ICARE Academy

% Unistring Tech Solutions Pvt. Ltd.

% Ministry of Corporate Affairs

% GyanNidhi Innovations Pvt. Ltd. (GNH Hyderabad

% Indian Railways Institute of Signal Engineering & Telecommunications
¥ CSRBOX Foundation (SMEC Trust)

% EduSkills Nation Buildingl hrough Skills
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% Naveen Investment India Pvt. Ltd.

% Majid Bushindia Foundation

% Sohan Academy of Human Excellence, Hyderabad
% SmartBridge Educational Services Pvt. Ltd.

ProfessionalSocieties/StudeniChapters
Today’s industries and organisationswhich provide career opportunities look for thefollowing
capabilities instudents:

1. Latestknowledgein their respectiveandrelatedfields

2. Communicatiorskills, interactiveskills andprofessionakhcquaintances

3. Technicalwriting skills
There are some societies relatedeach discipline/branch where students can becoemabersto
achievethe capabilitiesmentionedabove. Thesesocieties organise lectures,seminarsworkshops,
and conferencedor studentsand professionalsThey also publish magazinesandjournalswith the
latest discoveries, whicthey sendto the studentsat their addressess part of their membership
package.These publications are monthly, quarterly,yearlyandannual.lt is beneficialfor students
to becomememberf thesesocieties.

S.No. | Brach Name of the Institution

1. Indian Society forTechnicalEducation(ISTE)
1 CSE | 2. ComputerSocietyof India (CSI)

1. Institute of Electronicsand TelecommunicatiofengineerIETE)
2 ECE | 2.IndianSocietyfor TechnicalEducation(ISTE)

3. Institution ofElectronics and Telecommunication Engineers (IETE)

1. Indian Society forTechnicalEducation(ISTE)
3 CE . :
2. Institute of EngineergIE)
3. Associate Member dhe Institutionof Engineers (AMIE)

Programs as part of Corporate Social Responsibility(CSR) being conductedinclude:
% Blood DonationCamp
Y Village Survey
Y% FreeMedical Camp
¥ Hygiene& CleanlinessAwareness$rogram innearbyvillages
¥, SaveWaterandTrees
Y% TreePlantation
Y% Digital LiteracyProgram

NNRG-IEEE Womenin Engineering:

NNRG’s IEEE Women in Engineering (WIE) Group is the largest international professional
organisatiordedicatedo promoting women engineerand scientists. Themissiorof IEEEWIE is to
facilitate the recruitment and retention of womeneohnical disciplineglobally. Techni@l events,
activities and conferencesare conductedexclusivelyto enhancenetworkingand to promoteWIE'’s

motto.

NCC Wing:

NCC at NNRG has been functioning extremely well since the institute's inception, with constant and
motivating support from the management. All cadets have been selected based on their skills and
ambition. The main airof NCCiis to cultivate Unity and Displine. All selected cadets are trained in
various fields and actively participate in social service.

NSSWing:
NSS provides an excellent opportunity for students who wish to serve the community and develop
interpersonal relationships and skills. It conduswachhBharat (Clean & Green) campaigns, tree
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planting campaigns, blood donation camps and free medical camps. First Aid and AIDS awareness
programmes are also organised. The main focus of NSS activity is to engage in social activities that
bridge the gp between the fortunate and the less fortunate and to empower them.

Entrepreneurship DevelopmentCell (EDC):

The Entrepreneurship Development Cell is established in the institutamgdaiseEntrepreneurship
Awareness Camps, Entrepreneurship Development Programmes and Faculty Development
Programmes with the aim to encourage the students towards Entrepreneurship and to encourage
faculty to be better prepared to train the students.

Industry Institute Interaction Cell (IlIC) & Institution’s Innovation Council (IIC)

The Institute has placed emphasis on cultivating strong links with industry to promote various
industrial activities by faculty members and students. To keep pace with the groslimgevof
industrial liaison activities and, more importantly, to catalyse further growth and development of
interaction between the Institute and Industry, a separate cell (Indinstityte Interaction Cel 111C)

was established within the institutidhC coordinates with all the faculty members of the University
and Industry.

XIV. INDUCTION PROGRAMME:

NNRG organises an induction programme for the freshers and their parents at the beginning of the
first semester in order to familiarigeem with the fundamentals of the instituféhe Induction
programmeincludes lecturesby motivational speakers,writers, soft skills trainers, yoga and
meditationtrainers,languagédrainers and entrepreneurof internationalrepute.Anotherinteresting
featureof the Induction programmeis the literary and cultural competitions forstudentsto exhibit

their creativity.

Inductionis an extremely significant part of our students’ lives hate NNRG as it ia major

junction where we try tbridge the gappetweenschool andcollege input on humawaluesandethics
to equipthemto be globally competentindethicallystrongprofessionals.

XV. CONTACT INFORMATION

Website Address > http://www.nnrg.edu.in

E-mail : admin@nnrg.edu.irdirector@nnrg.edu.intpo@nnrg.edu.in
PhoneNumbers :040-29705282998531110398852944058886531118

Fax : 04029705284

For any administrative issuesand information, pleasecontact:

Designation Name Mobile No.
Administrative Officer Mr. Anand Paul Meripo 9704820333
Admin In-phargefor generalproblemsand Mr. E. SampattReddy 0885294408
scholarshipissues
Admin In-chargefor generaproblems Mr. N. SreedhaReddy 9885294405
Transportin-charge Mr. T. Sai Bharath Reddy | 9985311105
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Designation Name Mobile No.
HoD, H&S Dr. E. ChandraShekar 9440605489
HoD, Civil Dr. G. Subba Rao 9494413053
HoD, CSE Dr. K. Rameshwaraiah 9553977907
HoD, ECE Dr. B. Ravi 9030717749
HoD, CSM Dr. G. Sravan Kumar 9441926953
HoD, CSD Prof. V. Indrani 9985385426
TPO Mr. K. Sreekanth 9985930301
I/C of Examinations Dr. S. Sree Hari Raju 9951461662

* Contact in caseof urgency only

XVI. COMMITTEES

The following Committees have been constituted to streamline the Administrationlogtiheion.
These committees plan anekecute variousactivities for smoothfunctioning and general
developmenbf the Institution.

¥ CollegeAcademicCommittee

¥ GrievanceAnd RedressaCommittee

Y% Anti SexualHarassmenCommittee/WomerEmpowermentCell
¥ Anti-RaggingCommittee

¥ Disciplinary Committee

% Time TableCommittee

¥ PlacemenCommittee

% Alumni Committee

¥ Library Committee

% Arts/Cultural/Literary& HobbyClub Committee
¥ Sports& GamesCommittee

¥ TransportCommittee

¥ StudentAffairs Committee

¥ Quality AssuranceCommittee etc.
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XVII. B.TECH. COURSE STRUCTURE

Electronics and Communication Engineering

| Year | Semester

S.No.| CourseCode CourseTitle Credits

25MA101BS| Matrices anc Calculut 4

25PH102BS| Advanced Engineering Physi

Engineerint Drawing and Compute Aideg
25ME103ES Drafting

25EN103H: | Englishfor Skill Enhancement

25EC104E: | Introductionto Electrica Engineerin

25CS105E | Programming for Problem Solvi

25PH106B! | AdvancedEngineering Physics Lab

N |[NOOoo] N OOl T

25cS107ES Programming for Problem Solving L

R RWNW W W

EnglishLanguagesndCommunicatiorSkills
Laboratory
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Total Credits
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| Year Il Semester

S.No. | CourseCode CourseTitle

2EMA201BS Ordinary Differential Equations and Veg
Calculus

25CH202BS | Engineering Chemistry
25CS203ES| Python Programming

25EE21ES |Network Analysis and Synthesis
25CS205ES | Data Structures

25CH206BS | Engineering Chemistry Lab
25CS207ES| Data Structures Lab

25EC208ES | Applied Python Programming Lab

25ME209ES | Engineering Workshop

25EC210ES| Electrical Engineering Lab
Total Credits

Credits

w
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L: T: P: C (Lecture periods: Tutorial periods: Practical periods: Credits)
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B.Tech. in COMPUTER SCIENCE AND ENGINEERING
Course Structure (R25Regulations)

| Year| Semester

S.No.| CourseCode CourseTitle L T | P| Credis
1 25MA101B¢< | Matrices and Calcult 3 110 4
2 25CH102B¢ | Engineering Chemist 3 0 |0 3
3 25EN103H¢ | English for Skill Enhanceme 3 0 |O 3
4 25EC1(ES | Electronic Devices and Circu 3 0 |0 3
5 25CS105E | Programming for Problem Solvi 3 0 |0 3
6 25CH106B¢ | Engineering Chemistry L 0 0 |2 1
7 25CS107E | Programming for Problem Solving L 0 0 |2 1
8 25EN108H:¢ | English Language and Communication S| O 0|2 1

Lab
9 25ME109E! | Engineering Workshc 0 0 |2 1
10 Induction Progral
Total Credit: 15| 1 | 8 20
| Year Il Semester

S.No.| CourseCode CourseTitle L T | P| Credis

1 25MA201B¢< | Ordinary Differential Equations and Veq 3 0|0 3
Calculus
2 25PH202B: | Advanced Engineering Phys 3 0|0 3
3 25ME203E! | Engineering Drawingand Compute Aided 2 0|2 3
Drafting
4 25EE204E. | Basic Electrical Engineeril 3 0|0 3
5 25CS205E | Data Structure 3 0|0 3
6 25PH206B: | Advanced Engineering Physics | 0 0 |2 1
7 25CS207E | Data Structures L: 0 0 |2 1
8 25CS208E | IT Workshog 0 0 |2 1
9 25EE209E. | Basic Electrical Engineering L 0 0 |2 1
10 25CS210E | Python Programming L: 0 0 |2 1
Total Credit: 14 | 0 |12 20

L: T: P: C (Lecture periods: Tutorial periods: Practical periods: Credits)
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B.Tech.in CSE (ARTIFICIAL

| Year | Semester

Course Structure (R25Regulations)

INTELLIGENCE & MACHINE LEARNING)

Course ) :
S.No. Code CourseTitle L | T | P | Credis
1 25MA101B¢< | Matrices and Calcul 3 1|0 4
2 25PH102B: | Advanced Engineering Phys 3 0| O 3
3 25ME103E! | Engineering Drawingand Compute Aided 2 0| 2 3
Drafting
4 25EE104E: | Basic Electrical Engineeril 3 0| O 3
5 25CS105E | Programming for Problem Solvi 3 0| O 3
6 25PH106B: | Advanced Engineering Physics | 0 0| 2 1
7 25CS107E | Programming for Problem Solving L 0 0 2 1
8 25EE109E: | Basic ElectricaEngineering La 0 0 2 1
9 25CS108E | IT Workshof 0 0 2 1
10 Induction Prograi
Total Credits 14| 1 | 1C 20
| Year Il Semester
Course . )
S.No. Code CourseTitle L | T | P | Credis
1 25MA201B¢< | Ordinary Differential Equations and Veq 3 0| O 3
Calculus
2 25CH202B¢ | Engineering Chemist 3 0| O 3
3 25EC2(5ES | Electronic Devices and Circu 3 0| O 3
4 25CS205E | Data Structure 3 0 0 3
5 25EN203H¢ | English for Skill Enhanceme 3 0 0 3
6 25CH206B¢ | Engineering Chemistry L 0 0 2 1
7 25CS207E | DataStructures La 0 0| 2 1
8 25EN208H: English Language and Communication S| 0 0| 2 1
a
9 25ME209E! | Engineering Workshc 0 0| 2 1
10 25CS210E | Python Programming L: 0 0| 2 1
Total Credits 15| 0 | 1C 20

L: T: P: C (Lecture periods: Tutorial period&actical periods: Credits)
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| Year | Semester

B.Tech. in CSE (DATA SCIENCE)
Course Structure (R25Regulations)

w
pd
o

Course
Code

CourseTitle

Credits

25MA101B¢S

Matrices and Calcul

4

25CH102B!

Engineering Chemist

25EE104E.

Basic Electrical Engineeril

25EC1(5ES

Electronic Devices and Circu

25CS105E

Programming for Problem Solvi

25CH106B:!

Engineering Chemistry L:

25CS107E

Programming for Problem Solving L

25EE109E.

Basic Electrical Engineering L

O o N O O M| W N |

25ME109E!

Engineering Workshc

Ol O| O O] W W| W Wl w|
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Induction Prograi

Total Credits

[EEN
al

| Year Il Semester

S.No.

Course
Code

CourseTitle

Credits

25MA201B¢S

Ordinary Differential Equations and Vect
Calculus

3

25PH202B:

Advanced Engineering Phys

25ME203E!

Engineering Drawingand Compute Aided
Drafting

25EN203H:

English for Skill Enhanceme

25CS205E

Data Structure

25PH206B:!

Advanced Engineering Physics |

25CS207E

Data Structures L:

25CS208E

IT Workshoy

© Oo|Njo|O|b~| W[N] P

25EN208H:

English Language and Communication S
Lab

Ol O| O] O W W

Ol Ol O] Ol O] ©
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=
o

25CS210E

Python Programming L:

o

Total Credits

14

12

20

L: T: P: C (Lecture periods: Tutorial periods: Practical periods: Credits)
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| Year | Semester

B. Tech.in Civil Engineering

COURSE STRUCTURE (R25Regulations)

Course ) _
S.No Code CourseTitle L | T | P | Credits
1 25MA101BS | Matrices and Calculus 3 1|0 4
2 25PH102BS | Advanced Engineering Physics 3 0| O 3
a 25ME103ES | Engineering Drawingand Compute Aided 2 ol 2 3
4 2EEE105ES Elements_ of Electrical and Electrorn 3 olo 3
Engineering
5 25CS105ES | Programming for Problem Solving 3100 3
6 25PH106BS | Advanced Engineering Physics Lab 0 0| 2 1
7 25CS107ES | Programming for Problem Solving Lab 0 0 2 1
Elements of Electrical and Electron
8 25EE108ES Engineering Lab 0| 0] 2 1
9 25ME109ES | Engineering Workshop 0 0| 2 1
10 Induction Program
Total Credits 14 | 01 | 10 20
| Year Il Semester
Course ) _
S.No. Code CourseTitle L T | P | Credits
1 2EMA201BS Ordinary Differential Equations and Veg 3 0 0 3
Calculus
2 25CH202BS | Engineering Chemistry 3 0] O 3
3 25CS203ES | Python Programming 3 0] O 3
4 25EN203HS | English for Skill Enhancement 3 0 0 3
5 25CE204PC | Building Planning and Construction 3 0] O 3
6 25CE205PC | Engineering Mechanics for Civil Engineers 3 0 0 3
7 25CH206BS | Engineering Chemistry Lab 0 0 2 1
8 25CS210ES | Python Programming Lab 0 0 2 1
9 2EEN208HS E;gllsh Language and Communication S 0 0 > 1
10 NSS and Yoga 2
Total Credits 18| 0 | 08 21

L: T: P: C (Lecture periods: Tutorial periods: Practical periods: Credits)

NNRG: | - B. Tech Handbook 2026-2027



MATRICES AND CALCULUS

Pre-requisites: MathematicaKnowledgeat preuniversitylevel

CourseObjectives: To learn

X Applying basic operations anatricesandtheir properties.

X Concept of a rank of the matrix and applying this concept to know the consistency and
solving thesystemof linear equations.

x  Concepiof Eigen valuesindeigenvectorandto reducethe quadratidorm to canonicaform

Geometrical approachto the mean value theoremsand their application to the
mathematicadroblems

X Findingmaximaandminima of functionof two andthreevariables.

X Evaluationof multiple integralsandtheir applications

Course outcomes:After learningthe contentsof this paper thestudentmustbeableto

X Write the matrix representationf a setof linear equationsandto analyzethe solution
of thesystemof equations

FindtheEigen valuesindEigenvectors

Reduceahequadratidorm tocanonicaform usingorthogonaltransformations.
Solvethe application®n themeanvalue theorems.

Findthe extremealuesof functionsof two variableswith/ without constraints.
Evaluatehemultiple integralsandapplythe concept tdind areasyolumes

X X X X X

UNIT -I: Matrices
Rankof amatrix by Echelonform andNormalform, Inverseof Nonsingularmatriceshy GaussJordan

method, System of linear equations:Solving system of Homogeneousand NorrHomogeneous
equations, Gauss Jacobi, Ga8sglel Iteration Method.

UNIT -II: Eigen valuesand Eigenvectors

LinearTransformatiorandOrthogonall ransformationEigen valueskEigenvectorandtheir properties,
CayleyHamilton Theorem (without proof), finding inverse and power ofadrix by Cayley:Hamilton
Theorem,Quadraticforms and Nature of the QuadraticForms, Reductionof Quadraticform to
canonical form#¥y Orthogonal Transformation.

UNIT -Ill:  Single Variable Calculus
Limit and continuity of functions and its properties. Mean vatheorems:Rolle’s theorem,

Lagrange’'sMean value theoremwith their Geometricallnterpretationand applicationsCauchy’s
Meanvalue TheoreniTaylor’'s Series (without proofs).

UNIT -IV: Multivariable Calculus (Partial Differentiation and applications)

Definitions of Limit andcontinuity.

Partial Differentiation: Euler's Theorem, Total derivative, Jacobian, Functional dependence&
independenceé\pplications:Maximaandminimaof functionsof two variablesandthreevariablesusing
methodof Lagrangemultipliers.

UNIT -V: Multivariable Calculus (Integration)
Evaluation of Double Integrals (Cartesian and polar coordinates), change of order of integrtion (on

Cartesian form), Change of variables for double (Cartesian to polarEw@adation of Triple

Integrals.
Applications:Areas(by doubleintegrals) andolumes(by doubleintegralsandtriple integrals).
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ASSIGNMENT QUESTIONS

UNIT -I
Short Answer Questions
1) Define rank of a matrix.

1 2 3
2)  Find the value of k such that rank @ - 7 iis ‘2"
3 6 10

3) State the conditions when the system of-homogeneous equatiodsX B will have
(i) Unique solution (ii) infinite no. of solutions (iii) no solution.

4)  State the conditions when the system of homogeneous equalonwill have
(i) trivial solution (ii) nontrivial solutions.

5) Show that the vectors,X (1,1,1) %= (3,1,2) and %= (2,1,4) are linearly independent.

6) Show that the vectorgX(3,1, -4) Xo= (2,2;:3) and %=(0,-4,1) are linearly dependent.
1 2 1

7) Findtherank ofeF2 4 3i.
1 0 2

8) Definea linearly independent and adiarly dependerset of vectors.

9) Definea homogeneousqguation with an example.
10) Definea norhomogeneousquation with an example

Long Answer Questions:

1)  Find the Rank of the matrixy reducingt into EchelonForm

P 1 3 1o P 4 3 1 0o
» »
0 d o1 1> " d 2 1 42
8 1 0 2» Q 1 1 3 1»
i1 203 % 7 4 453,

2 3 1 1o

_ _ 1 2 42

2)  Find the Rank of the matrixy reducing < ’nto Normal form
8 1 3 2»

§ 3 0o 77,
FL F3 3 F1

3)  Find the Rank of the matrixy reducingf 11 "0 jinto Normal fam
2 B 2 R

Fl 1 0 1

4 6 40
4)  Find the inverse of the matrix A=Z((§ 2 3 ;i)y using Gaussordan method
9 1 2y,

5)  For what values of ( and F the system of equations

X 'y z 6x 2y 3z 10,x 2y (z F have
i) no solution ii) a unique solution iii) an infinite number of solutions.
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6)

7

8)

9)

Test for consistency and hence solvesystem:
2X 'y z 2,x 2y z 24x Ty 5z 2

Show that the only real numbe¢ for which the system
X 2y 3z &3x y 2z (,2x 3y z (z hasanonzero solution is 6 and solve

them, when ( 6
Solve the fdbwing system of equations
Xy 32 2w 02x y 2z 3w 03x 2y z 4w 0, 4x y 3z w O
Solve the following system usirtbe Gausslacobimethod
20T+ UF2V=17,3T+ 20UF \= F18,2TF3 W+ 20\= 25

10) Solve the following system usirige Gausslacobimethod.

8TF3U+ 2V=20,4T+ 11 UF V= 33,6 T+ 3 U+ 12 \= 35.

11) Solve the following system of equations ushmGaussSeidel iteration method.

10x y z 122x 10y z 132x 2y 10z 14.

12) Solve the following system of equations ushmGaussSeidel iteration method.

8x 3y 2z 204x 11y z 336x 3y 12z 36.

UNIT -l
Short Answer Questions

1)
2)

3)

4)
5)
6)
7
8)
9)

10) Write thequadratic form fothe symmetrianatrix 3

Define Eigen valuand Eigen Vector of a matrix.
If the Eigen values of A are 1,2,3 then find (i) det A (ii) Trace of A

1 00
Find the Eigen values of the matr#, where #= @ 4 O0i
0 0 3
State CayleyHamilton theorem.
1 1 3
Find the sum and product of the Eigen valuegtof5 3
311

Define Quadratic form.
Define Nature of a Quadratic form.

Define Rank, Index and signature of Quadratic form.

Find the symmetric matrix of the quadratic foxfi 2y° z*> 2xy 8xz 2yz
q 3o

»

Sy,
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Long Answer Questions

1) Find the Eigen values and the corresponding Eigen vectors of the matrix
ag 6 20°
A= €6 7 42

« »
«2 4 3,
ag 2 20
2)  Find the Eigen values and the corresponding Eigen vectors of the matr:|§<2\= 3 lz
«2 1 3y,
al] 2 2o
3) Find the Eigen values and t&égen vectors of:(b 2 1 z
«1 2 2y,
2 1 10
4)  Verify CayleyHamilton theorem for A=:(? 1 Oz
4 1 2y,
q 2 1o
5)  Verify CayleyHamilton theorem and hence findl *fandA* for A= 2 1 2 z
2 1vy,
al] 1 3o
6)  Verify CayleyHamilton theorem and hence fildl * for A= :zl 3 3 z
«2 4 A4y,
a3 1o
7)) IfA= Jrite 2A°  3A*  A® 4l as a linear polynomial in A.
-1 21,
1 2 R
i)IfA=® 3 5 i Findthe Eigen values of’ + 5A +8I.
0 0 R

8) Reduce the quadratic forn8x® 5y® 3z° 2xy 2xz 2yz to canonical form by

Orthogonal transformation and hence discuss the nature, rank, index and sighatuse

guadratic form.

9) Reduce the quadrati8x®* 2y® z° 4xy 8xz 12yz to canonical form and hence fin
nature of the quadratic form, index and signature of the quadratic form.

10) Reduce the quadratic form2x® 2y® 2z° 2xy 2xz 2yz to canonical form by

d

Orthogonal transformation and hence discuss the nature, rank, index and sighahee

guadratic form.

NNRG: | - B. Tech Handbook 2026-2027

51



UNIT -1lI
Short Answer Questions

State Rolle’s Theorem.

Verify whether Rolle’s Theorem can be appliedftfx) tanx in [0, §
State Lagrange’s Meavalue Theorem

State Cauchy’s Meavialue Theorem

Define limit of a function.

Define continuity of a function.

State Taylor's Theorem.

Write the Taylor’s series f(x) sinx aboub<:—8.
Find the value of ‘c’ using Rolle’s mean value theorem for f(X§in [-1,1]

. Discuss the applicability of Lagrange’s mean valwtem to the function f(x) —%’
in[-1,1]

11. Verify Cauchy’s mean value theorem for f(x)=sin x and g(x)=cos x eg]t [0,

© N WNE

=
o

Long Answer Questions:-

1. Verify Rolle’s Theorem for the functionf (x) sm_xx in 0, &.
€

a? ab?®
2. Verify Rolle’s Theorem for the functiorf (X) 109 «———— yin [a, b].
X@ b)y,
S 1 13, &1
3.  Showthat— ——= !cos = ! — — using Lagrange’s mean value theorem.
3 5\/§ 5 3 8
4, If a<b, provethat —_— < tan?® >Ftan?® =< — usmg Lagrange’s mean value theorem and
[4 [4
hence deduce that i tan 14 < l
4 25 3 4 6

Verify Cauchy’s mean value theorem for the functiéhand A’€ in the Interval [a, b].
Discuss the applicability of Rolle’s theorem for f(x) [x| i, L].

o o?n [a.b], a>0,b>0.

5
6
7.  Verify Rolle’s Theorem for the function f(x)og[
8 Verify Lagrange’sMeanValue Theorenfor the function f(x)=x(x1)(x-2) in[O, 3
9

Using Lagrange’s Meawalue Theoremprove that F9—47> cos?5 <> F—

10. Verify Cauchy’s mean value theorem for the fuuns f(x)=T®and g(x)—T7 in [1,2].
11. Verify Cauchy’s mean value theorem for f(x)=sinx and g(x)=cosx %]1[0,

12. Write Taylor's Theorem fol J = T/ F3 T8+ 2 Tin [O,—g

UNIT -IV
Short Answer Questions
1.  Write the properties of théacobian.

2. Define homogeneous function and give an example
3. Verifyif%z I—Le’ if BTY= T+ UF3=TU

4, State Euler’'s theorem ferfunction of two variables
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Verify Euler’s theorem forv= =T8+ tDT 4 >UP
u = x+y?, x=af, y=2at then find':—‘fé

+Bx= BT+ UTF U, then findf—§+ —f

If x=u (1+v), y=v (1+u)then prove that% =1+u+v.
If f(X, y) = xy+(x-y) then find the stationary points.
Define maximum and minimum &, y)

What do you mean by saddle point?

Long Answer Questions

1. If B= T8+ P+ VP = J@:I\FFDAJLNKFFD&P—+—+!—§=I(I+1)N*
2. BQ= K UF VVF T TF U,thenshow that +'—ie+5-o
3. lfx+y+z=uy+z=uv,z=uw, thenevalu e;;))
4, If Q= Iog(—) then prove thalfTQ + UQ = 1.
(el) (&)
= ? = =
5. If T= N?KO=a NOEBE Jg- J@f— Also show that 2 123
6 Show that functions u =xy + yz + zwz x>+ y2+ Z and w=x + y + z are functionally related.
Find the relation between them.
7. If @ T+ UFV,R= TF U+ V,S= x*+y*+7Z F2U \then show tha the functions are
functionally dependenFind the relation between them.
8. Find the relative maximum and minimum values of the function
ETU=3TU;+ UF3T F3UP+1
9. Examine for minimum and maximum values of sinx + siny + sin(x+y).
10. The temperature T at any point (x, y, z) in space is T=460xyr the highest temperature on
the surface of the unit spherery+z°=1.
11. Arectangular box open at the top is to hawelume of 32cubic ft. Find the dimensions of the
box requiringtheleast material for its construction.
12. Find the maximum of3%y?+Z such that 2x+3y+z=14 using Lagrange’s multiplier method.
UNIT -V
Short Answer Questions
1. Find the area bounded by the curwgs Tand U= T®.
2. Evaluatei, i, PV@T@U
.5 .6 .7
3. Evaluata?5|?6|?7@T@ U@V
4. Evaluate‘lf i:/‘é @QuU@T
: - : : 0. 1¥E -
5. Find the limits after changing the order of integratigni j BTU@T@U
6.  Show thathearea between the parabolak= 4 = Bnd T6= 4 = s >
7. Evaluate‘|56 if F @ @.
N .00a N
8. Evaluatei @ laan a@\I @ a
. 5.¥b>8 xeéxi
9. Bvaluatei, i, e
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10.

i, TU@ B @V

5
Iy

Long Answer Questions

1.
2.

10.
11.

12.

13.

Evaluate, 1,'> "**N2K0@N @ a
Evaluatei . TU@ T @Hhére 4 is the region bounded by F = T Eofdinate T= 2 = and the
curve T°= 4=U

Change into polar eordinates and evaluat% i AT @T@ U

By changing into polar coordinates, evaluateﬁ @ T @ver the annularegion between

the circlesT+ W= =band T8+ = >b
Evaluatei N @ N @sex the area includduekbtweerthe circlesN= 2 O E drd
N=40EJa

Change the order dafitegration i |n| e TU @ T @thence evaluate the double integral.

4a 2+/ax
Change the order of integration and evalugteaydx.

0 x?/4a
ax/a

Change the order of integration and evalugte x> y?)dxdy.

0 x/a
Evaluataf f' 57I7ITU\@T@U@V

Rae,e,e>Raul

|4 4 Ae>|>l@@@v
Find the volume of the tetrahedron boudidby the planes x=0, y=0, z=0 algd -=1.

Evaluatei i,

Find the area of the region bounded by the parabidias4 Tand T= 4 U

Find the area of the circle using double integral.
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ENGINEERING CHEMISTRY

CourseObjectives:

1. To develop adaptability to new advances in Engineering Chemistry and acquire the essential
skills to become a competent engineering professional.

2.  To understand the industrial significance of water treatment, fundamental principles of battery
chemistry, and the impact of corrosion along with its control methods for structural protection.

3. To impart foundational knowledge of various energy souatektheir practical applications in
engineering.

4. To equip students with an understanding of smart materials, biosensors, and analytical
technigues applicable in engineering, industrial, environmental, and biomedical fields.

Course Outcomes:

1. Stuwents will be able to understand the fundamental properties of water and its applications in
both domestic and industrial purposes.

2. Students will gain basic knowledge of electrochemical processes and their relevance to corrosion
and its control methed

3.  Students will comprehend the significance and practical applications of batteries and various
energy sources, enhancing their potential as future engineers and entrepreneurs.

4.  Students will learn the basic concepts and properties of polymetsothier engineering
materials.

5.  Students will be able to apply the principles of -Wigible, IR spectroscopy and Raman
spectroscopy in analyzing pollutants in dye industries and biomedical applications.

UNIT - I: Water and its treatment:

Introductior Hardness, types, degree of hardness and units. Estimation of hardness of water by
complexometric method Numerical problems. Potable water and its specifications (WHE&Eps
involved in the treatment of potable watdDisinfection of potale water by chlorination and break

point chlorination. DefluoridationNalgonda technique.

Boiler troubles: Scales, Sludges and Caustic embrittlement. Internal treatment of boiler feed water
Calgon conditioning, Phosphate conditioning, Colloidal comaing. External treatment methoes
Softening of water by iorexchange processes. Desalination of brackish wateverse osmosis.

UNIT - II: Electrochemistry and Corrosion:

Introductior Electrode potential, standard electrode potentidrnst equation (no derivation),
electrochemical cell Galvanic cell, cell representation, EMF of ceMumerical problems. Types of
electrodesreference electrodesPrimaryreference electrodeStandard Hydrogen Electrode (SHE),
Secondaryeferenceslectrode- Calomelelectrode. Construction, working and determination of pH of
unknown solution using SHE and Calomel electrode.

Corrosion: IntroductionDefinition, causes and effects of corrosierTheories of corrosion, chemical
andelectrochemicatheoriesof corrosion,Typesof corrosion:galvanic waterline andpitting corrosion.
Factorsaffectingrateof corrosion Natureof themetal,Natureof thecorrodingenvironmentCorrosion
control methods Cathodic protection MethodsSacrificial anodend impressed current methods.
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UNIT - III: Energy sources:

Batteries:Introduction— Classificationof batteries- Primary, secondaryand reservebatteries
with examples. Construction, working and applications ofafinand Lithium ionbattery. Fuel
Cells — Differencesbetweena batteryand a fuel cell, Constructionand applicationsof Direct
MethanolFuelCell (DMFC).

Fuels: Introduction and characteristicsof a good fuel, Calorific value — Units - HCV, LCV-
Dulongsformula- Numericalproblems.

Fossil fuels: Introduction, Classification,Petroleum- Refining of Crude oil, Cracking- Types of
cracking- Moving bedcatalyticcracking. LPG andCNG compositioranduses.

Synthetic Fuels: FischerTropsch process, Introduction and applications of Hythane and Green
Hydrogen.

UNIT - IV: Polymers:

Definition - Classificationof polymers:Basedon origin and tacticity with examples— Types
of polymerization- Addition (free radical addition mechanism) and condensgtdymerization.
Plastics, Elastomerand Fibers: Definition and applications(PVC, BunaS, Nylon-6,6). Differences
between themoplastics and thermo setting plastics, Fiber reinforced plastics (FRP).
Conductingpolymers: Definition and Classificationwith examples- Mechanism ofconductionin
trans poly-acetylene and applications of conducting polymers.
Biodegradabl@olymers:Polylacticacidandits applications.

UNIT -V: Advanced Functional Materials:

Smart materials: Introduction, Classification with exampleShape Memory Alloys—
Nitinol, Piezoelectric materials quartz and their engineering applications.

Biosensor Definition, AmperometrigdGlucosemonitor sensor.

Interpretative spectroscopapplications of UWisible spectroscopy for Analysis of pollutants in dye
industry, IR spectroscopyin night vision-security, Pollution Under Control CO sensor(Passive
Infrared detection), Raman spectroscopy (applicatidnymour detection in medicalpplications.

TEXT BOOKS:
1. Engineering Chemistry by P.C. Jain and M. Jain, Dhanpatrai Publishing Company, 2010.
2. Engineering Chemistry by Rama Deli; P. Aparna and Rath, Cengage Learn2@p5.

REFERENCE BOOKS:

1. Engineering Chemistry: by Thirumala Chary Laxminarayana & Shashikala, Pearson
Publications (2020)

Engineering Chemistry by Shashi Chawla, Dhanpatrai and Company (Ppélii, 2011.
Engineering Chemistry by Shikha Agarwal, Cambridge UniveRigss, Delhi 2015.

Engineering Analysis of Smart Material Systems by Donald J. Leo, Wiley, 2007.

Challenges and Opportunities in Green Hydrogen by Editors: Paramvir Singh, Avinash Kumar
Agarwal, Anupma Thakur, R.K Sinha.

Raman Spectroscopyn iHuman Health and Biomedicine, https://www.worldscientific.com/
doi/epdf/10.1142/13094

E-Content https://doi.org/10.1142/13094 | October 2023
E-booksttps://archive.org/details/EngineeringChemistryByShashiChawla/pddémode/2u

o arowbd
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ASSIGNMENT QUESTIONS

UNIT -l
Long answer questions

1.

w

© N OA

10.
11.
12.

What are the types of hardness of water? What are the units of hardness and write the interconvers
between various units of hardness.

Explain the estimation of hardness of water by EDTA complexometric method.

What is potable water? List out its specifications and explain the various steps involved iatthertre

of potable water

Explain defluoridation of water by Nalgonda Technique

Numerical Problem on Degree of Hardness of water.

Numerical Problem on EDT Anethod.

Explain causes, effects and prevention of Caustic embrittlement.

Discuss Reverse Osmosis method for the desalination of brackish water with the help of a neat diagra
Discuss lon Exchange process for softening of hard water with the helgaf diagram.

Explain internal treatment of water with equations.

Differentiate Scales & Sludges.

Explain the principle in the estimation of hardnetsater

UNIT -l
Long answer questions:

©ONoTOr~WNE

9.

10.
11.
12.

Explain the construction and working of galvanic Cell.

Explain the construction, working of Standard Hydrogkttrode $HE)

Explain the construction and working standard calomel electrode

Explain the mechanism of electrochemical theory of wet corrosion by taking iron as an example.
Explain Cathodic Proteain.

Explain how metal and environment affect the rate of corrosion.

Explain the determination of PH of unknown solution using calomel electrode and SHE.

a) Define single electrode potential, standard electrode potential, Emf, reference electrodaifrindic
electrode.

Explain the various types of corrosion.

Explain dry theory of corrosion.

Numericals on emf.

Explain Oxidation corrosion.

UNIT -1lI
Long answer questions:

Explain the construction, working and applications dithiumion battery
Explainthe construction, working and applications of DMFC

List out the characteristics of a good fuel.

Explain synthesis of petrol by FischEropsch’s process.

Explain moving bed catalytic cracking.

Explain the refining of petroleum by fractional distillation.?

Explain Hythane and green hydrogen.

Differentiate primary and secondary battery.

Define Calorific value of a fuel, write its units. What are various types of calorific value?
Write the composition and applications of CNG & LPG.

Numericals on Dulong foruoia.

Distinguish battery and fuel cell
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UNIT -1V
Long answer questions:

1.  What are polymers? Give the classification of polymers with examples.

2. Explain the mechanism of free radical addition polymerization with an example.

3.  Write an account on preparatigrpperties and uses of BuSarubber, PVC.

4, Distinguish between thermoplastic and thermosetting plastics.

5. What are conducting polymers? Explain the mechanism of conduction irptlasetylene.

6. What are Biodegradable polymers? Explain the synthesis, nmiegpeand applications of
Polylactic acid.

7.  Write the differences between addition and condensation polymerisation.

8.  Write an account on preparation, properties and uses of 18yfon

9.  Write the classification of conducting polymers.

10. Differentiate plasticsfibres and elastomers. Give examples.

11. What are fibre reinforced plastics? List out their applications.

12. Define Functionality and tacticity of the polymer.

UNIT -V

Long Answer Questions:

1. Explain the properties and classification of smart materials witaldaiexamples along with
their engineering applications.

2. Write short notes about shape memory alloys with examples and applications.

3.  Discuss piezoelectric materials and their engineering applications.

4.  Explain the principle, working and applications of d8asors in medical and other related
fields.

5. Discuss the spectroscopic applications of-Wdsible spectrum for analysis of pollutants in dye
industry.

6. Explain the role of IR spectroscopy in night vision security & CO sensors.

7.  Write a note on Raman spectropy in tumour detection and its medical applications.

8.  Explain the principle of UWisible spectroscopy. Define Beeambert's law.

9.  Describe the principle of passive infrared detection or pollution under control CO sensor.

10. Write the principle in Raman Speascopy.

11. Define piezoelectric effect. What are the applications of Nitinol & Quartz.

12. Mention the types of CO sensors.
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PROGRAMMING FOR PROBLEM SOLVING

Course Obijectives:

1. Tolearn the fundamentals of computers.

2.  Tounderstand thearious steps in program development.

3. Tolearn the syntax and semantics of the C programming language.

4.  To learn the usage of structured programming approaches in solving problems.

Course Outcomes:The student will learn

1 To write algorithms antb draw flowcharts for solving problems.

2. To convert the algorithms/flowcharts to C programs.

3. Tocode and test a given logic in the C programming language.

4 To decompose a problem into functions and to develop modular reusable code.
5 To usearrays, pointers, strings and structures to write C programs.

6 Searching and sorting problems.

UNIT -1

Overview of C:C Language Elements, Variable Declarations and Data Types, Executable Statements,
General Form of a C Programyperators, expressiorsnd precedence, Formatting Numbers in
Program Output.

Selection Structures: Control Structures, Conditions, if Statement, if Statements with Compound
Statements, Decision Steps in Algorithms.

Repetition and Loop Statements: Repetition in Programs, Colrgmgs and the while Statement,
Computing a Sum or Product in a Loop, for Statement, Conditional Loops, Loop Design, Nested
Loops, dewhile Statement.

UNIT -l

Top-Down Design with Functions: Building Programs from Existing Information, Library Functions
Top-Down Design and Structure Charts, Functions without Arguments, Functions with Input
Arguments.

Pointers and Modular Programming: Pointers and the Indirection Operator, Functions with Output
Parameters, Multiple Calls to a Function with Input/ Ouiartameters, Scope of Names, Formal

Output Parameters as Actual Arguments.

UNIT -1l

Arrays: Declaring and Referencing Arrays, Array Subscripts, Using for Loops for Sequential Access,
Using Array Elements as Function Arguments, Array Arguments, Searahioh@orting an Array,
Parallel Arrays and Enumerated Types, Multidimensional Arrays.

Strings: String Basics, String Library Functions: Assignment and Substrings, Longer Strings:
Concatenation and Whelane Input, String Comparison, Arrays of Pointers.

UNIT -1V

Recursion: The Nature of Recursion, Tracing a Recursive Function, Recursive Mathematical
Functions, Recursive Functions with Array and String Parameters

Structure and Union Types: UsBefined Structure Types, Structure Type Data as Input anguOut
Parameters, Functions with Structured Result Values, Union Types.

UNIT -V

Text and Binary File Pointers: Input/ Output Fitdeeview and Further Study, Binary Files, Searching

a Database. Searching and Sorting: Basic searching in an array of sléineat and binary search
technigues), Basic algorithms to sort array of elements (Bubble, Insertion and Selection sort
algorithms).
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TEXT BOOKS:

1. Jeri R. Hanly and Elliot B. Koffman, Problem solving and Program Design in C 7th Edition,
Pearson.

2. B.A. Forouzan and R.F. Gilberg C Programming andal&ttuctures, Cengage Learniifgrd
Edition).

REFERENCE BOOKS:
1. Brian W. Kernighan and Dennis M. Ritchie, The C Programming Language, Prentice Hall of
India.

2. E. Balagurusamy, Computer fundamteds and C, 2nd Edition, McGraMill.
3. Yashavant Kanetkar, Let Us C, 18th Edition, BPB.
4, R.G. Dromey, How to solve it by Computer, Pearson (16th Impression).
5. Programming in C, Stephen G. Kochan, Fourth Edition, Pearson Education.
6. Herbert Schdt, C: The Complete Reference, Mc Graw Hill, 4th Edition.
ASSIGNMENT QUESTIONS
UNIT -1
1. Define an Algorithm and State Properties of it? Write an algorithm for the roots of Quadratic
Equation?
2. Define a Flowchart and explain different symbols used for flowchart? Draw the flowchart to

find whethera numberis primeor not.

3 Explain a general structure of C program with an example?

4. Explaindifferenttypesof datatypessupportedn C language?

5 Whatis anoperato? Explain in detail various operators in c.

6 What is Expression? Explain in detail about Expression evaluation with Associativity &
Precedence?

7.  Explainthetypesof type conversionsn C with example?

8.  Whataredifferenttypesof ' if ' statementsvailablein c? Explainthem with examples?

9. Elaborate Switch statement with example program.

10. Write in detailaboutdifferenttypesof loop statementsn C.

11. Show how break and continue statements are used in a ¢ programming with example.

12. Write aC program to check whether the given number is Prime Number or not?

13. Write a C program to check whether the given number is Palindrome or not?

14. Write a C program to print all Prime Numbers between 1 & N?

15. Write a C program to generate N terms of Fibonaeqguence?
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UNIT -

1. Whatis a function?Why we usefunctionsin C languageGive an example.

2.  Distinguish betweenLibrary functions and User defined functions in C and Explain with
examples.

3.  What is Proto Type of function? What are the three main parts of a function in C? Explain each
briefly with syntax.

4 Explain different types of C functions based on the return values and arguments.

5 Explain the Parameter Passing Mechanisms-irm@juagevith examples.

6. Distinguish actual parameters and formal parameters.

7 Give a scope and life time of the following a) static variable b) extern variable.

8 Explain briefly about different types of storage classes in C with an example program.

9.  Define Pointer? Eplain the processof declaringand initializing pointers with example.

10. Explain how pointers are used as function arguments with suitable program? Wfitecion
using pointers texchangehevaluesstoredin two locationsin the memory

UNIT -1l

1. Whatis anarray?Explaindifferenttypes ofarrayswith anexampleeach?

2. How can we pass the Whole Array to Functions? Explain with example program.

3. Define C string? How to declare and initialize C strings with an example?

4.  Explain abousStringhandlingfunctionswith exampleprograms.

5. How can we declar@nd initialize Array of strings in C ? Writea program to read ardisplay

arrayof strings.
6 Write Short notes on enumeration data type.
7 Write a C Program to perform Addition of two matrices?
8.  Write a C Pogram to perform Multiplication of two matrices?
9.  Write a C Program to perform Transpose of matrix?
10. Write a C Program to find maximum, minimum & average of array of integers?
11. Write a C program to access a one dimensional array using pointers?

UNIT -1V
What is recursivefunction? What are the limitations of recursion?
Write a ¢ programto find factorial of a given numberusingecursion?
Explain aboutdynamicmemorymanagemenfunctionswith an example.
Explain a structure in detail with example?
Explain in detail of array of structure with example?
Explain in detail about pointers to structure with an example.
Explainunionsin C languageDifferentiatestructuresandunions.
Write C programs that use both recursive andmseonrsive functions
% Tofind the factorial of a given integer.
% To print Fibonacci sequence
% To find the GCD (greatest common divisor) of two given integers.
% To find x*n
9. Define a structure type book that would contain book name, author, pages and price. Write a
program to read thidata using member operator and display the same.
10. Write a C program using array of structure to create employee records with the following fields:
empid, name, designation, address, salary and display it.

©ONOoO Gk WDE
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UNIT -V

1.

2.
3.
4

10.
11.

12.

Definefile? Explain aboutthe typesof files with examples.

Explain different modesof openingfiles with syntaxandexample?

Explainaboutrandomaccesgo files with example?

Write a program to read five student information into a file. The student information must
consistf studentname roll number branchandsection

Write a C program to copy one file to another file.

Write a C program to merge two files into a third file (i.e., the contents of the first file fallowe
by those of the second are put in the third file).

Write a C programa count the lines, words and characters in a given text.

What is meantby searching”Explain the linear searchalgorithmwith exampleprogram?

Explain the Binary searchalgorithmwith exampleWrite a C programto implementBinary
SearchAlgorithm

Explain the Bubble Sort Algorithm with an example and write a C Program to implement
Bubble Sort Algorithm.

Explain the Selection Sort Algorithm with an example and write a C Program to implement
Selection Sort Algorithm.

Explain the Insertion Sort Algorithm witan example and write a C Program to implement
Insertion Sort Algorithm.
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BASIC ELECTRICAL ENGINEERING

Course Obijectives:

X  Tounderstand DC and Single & Three phase AC circuits

X  To study and understand the different types of DC, AC machinesrandformers.

x  To import the knowledge of various electrical installations and the concept of power, power
factor and its improvement.

Course OutcomesUpon successful completion of the course, students will be able to:
CO1: Understand andnalyze Basid®C Electrical circuits

CO2: Formulate and predict the basic AC circuits.

CO3: Studythe working principle off ransformers.

CO4: Analyze the working of Electrical Machines.

CO5: Introduce components of Low Voltage Electritadtallations.

UNIT -I

D.C. Circuits: Electrical circuit elements (R, L and C), voltage and current sources, KVL & KCL,
analysis of simple circuits with dc excitation. Superposition, Thevenin and Norton Theorems. Time
domain analysis of firsbrder RL and RC circuits.

UNIT -l

A.C. Circuits: Representation of sinusoidal waveforms, peak and rms values, phasor representation,
real power, reactive power, apparent power, power factor, Analysis of -pimgbe ac circuits
consisting of R, L, C, RL, RC, RLC combinations (series andligg; resonance in serieslRC

circuit. Threephase balanced circuits, voltage and current relations in star and delta connections.

UNIT -1lI
Transformers: Ideal and practical transformer, equivalent circuit, losses in transformers, regulation
and effigency. Autotransformer and thregghase transformer connections.

UNIT -1V

Electrical Machines: Construction and working principle of dc machine, performance characteristics
of dc shunt machine. Generation of rotating magnetic field, Construction and working of-phasee
induction motor, Significance of torqtslip characteristics. Singlghase mduction motor,
Construction and working. Construction and working of synchronous generator.

UNIT -V

Electrical Installations: Components of LT Switchgear: Switch Fuse Unit (SFU), MCB, ELCB,
MCCB, Types of Wires and Cables, Earthing. Types of Batteriepprbant Characteristics for
Batteries. Elementary calculations for energy consumption, power factor improvement and battery
backup.

TEXT BOOKS:

1. D.P. Kothari and I. J. Nagrath, “Basic Electrical Engineering”, Tata McGraw Hill, 4th Edition,
2019.

2. MS Naidu and S Kamakshaiah, “Basic Electrical Engineering”, Tata McGraw Hill, 2nd Edition,
2008.

REFERENCE BOOKS:

1. P. Ramana, M. Suryakalavathi, G.T. Chandrasheker, “Basic Electrical Engineering”, S. Chand,
2nd Edition, 2019.

2. D. C. Kulshreshtha, “Bés Electrical Engineering”, McGraw Hill, 2009

3. M. S. Sukhija, T. K. Nagsarkar, “Basic Electrical and Elamizs Engineering”, Oxford, 1
Edition, 2012.
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ASSIGNMENT QUESTIONS

U
1 Explain the classification of various circuit elements.

2. Explain indetail on various types of voltage and current soures.
3 Explain the KCL and KVL with examples.

4 Explain -l relation in R, L and C elements.

5 Find the R, for the circuit shown in below figure

6.  State Norton’s Theorem, Thevenin’s theorem, Superpoditigorem
7. Using the Thevenins theorem, determine the current through the 4 Ohms resistor as shown in
figure below

8. Using the Superposition theorem, determine the current through the 6 Ohms resistor as shown in
figure below

9. For the given circuit below, rid the current through 10 Ohms resistor?

10. Find the current through the resistang€1 Ohms) of the circuit shown in the figure below
using Norton’s equivalent circuit
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11. Derive the expression for transient current HCRircuit.
12. A series RL circuit is supplied by the voltage. Determine the expression for i(t) when the
switch is closed at t=0.

UNIT -l
1. Define the following terms

I. Frequency

il. Peak factor

iii. Form factor

iv.  Average value
V. RMS value

vi. Instantaneous value of an alternating quantity
2. Derive an expressioffior Average value and RMS value of an alternating current wave
I=l,VLQ&W
3. The below table gives the values of current and time at a half cycle of an alternating current
Time(ms | 0.5 1 1.t 2 2.t 3 3.5 4 4.t 5
Curren 6 13 22 39 55 67 75 59 4 0

Assumingthe negative half is similar, find out the values of i) supply frequency,

i) maximum peak value, iii) mean average value, iv) RMS value, v) the instantaneous value of curren
after 1.4ms and 3.8ms.

4, Explain about real power, apparent power, reactive pandrpower factor of an alternating

guantity

5. A coil of inductance 31.8mH is connected in series withta UHVLVWRU DFURVV D
supply. Calculate i) current, ii) phase angle, iii) power factor and iv) power consumed in the
circuit.

6. A RC circuit withR=30Y DQG & ) LV VXSSOLHG IURP D 9 +] VXSSO
Impedance, ii) Current, iii)Phase angle iv) power factor.

7. Define resonance, derive conditions for resonance in a series R,L,C circuit?

8. Explain the relation between voltages and currémtstar and delta connections irpBase
balanced system?

9. Derive the expression for resonant frequency and bandwidth for a series RLC resonant circuit.

10. A series RLC circuit consists of R / P+ & ) '"HWHUPLQH WKH UHVRQDQW
Quality factor.

11. Determine the line currents when a star connected balanced load with an impedance of
(15+j10)Y LV FRQQHFWHG WR 9 WKUHH SKDVH EDODQFHG VXSES

12. Explain Phase difference? What is the frequency of AC power commonly used in residential
buildings?

UNIT -l
1. Define transformer and explain the working principle of a transformer.

2. Define ideal transformer and derive the EMF equation of a single phase transformer. Define

transformation Ratio.

Develop the equivalent circuit of a single phasedfarmer referred to primary and secondary.

4. Interpret in detail about working principle of auto transformer. Derive the expression for saving
of copper in auto transformer.

5.  Explain the various losses in a single phase transformer.

w
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Explain various connectis of three phase transformers with advantages, disadvantages and
applications.

7. Discuss the difference of transformer and auto transformer with circuit diagrams.

8.  Write the advantages and disadvantages, applications of auto transformer.

9. Define efficiencyand regulation. Derive the condition for maximum efficiency of a transformer.

10. A 4500 V/225 V, 50 Hz singiphase transformer is to have an approximate e.m.f. per turn of 15
V and operate with a maximum flux of 1.4 T. Calculate (i) the number of primary and
secondary turns and (ii) the cressctional area of the core

11. A 50 KVA, 1000/10000 V, 50Hz single phase transformer has iron loss of 1200W. The copper
loss with 5 A in the high voltage winding is 500 W. Calculate the efficiency at i) 25 %, ii) 50 %
iii) 100 % of normal load at power factor of 0.8.

12. A 400 KVA, 1- phase Transformer has an efficiency of 96%. At full load, if the maximum
efficiency occurs at by 3/4 fulbad Calculate that (i) iron losses (ii) Copper loss at Full load
(iii) efficiency at halfload.

UNIT -1V

1. Explain the Construction and working of three phase induction motor.

2. Discuss the significance of torque slip characteristics of induction motor.

3.  Describe the principle of working of DC machine (Motor & generator).

4.  Explain the working princi@ of alternator with neat sketch.

5.  Derive the condition for maximum torque under running condition of 3 phase induction motor.

6.  Explain why the rotor is forced to rotate in the direction of rotating magnetic field in a 3 phase
induction motor.

7. Describe the enstructional difference between a squirrel cage rotor and slip ring rotor of an
induction motor. Discuss their relative advantages and disadvantages.

8. Explain the construction of a DC machine.

9. Derive the Torque equation of aPhase InductioMotor.

10. Derive the EMF equation of a DC machine.

11. List the losses in a DC machine and induction motor

12. The stator of a 3 phase, 2 pole induction motor is connected to 50Hz power supply. The rotor
runs at 2995 rev/min at full load. Determine the synchronous speed arad &lil load of the
motor.

UNIT -V

1. What is ELCB? Explain the working principle of ELCB. Mention advantages and
disadvantages of ELCB.

2. Explain the different types of wires and cables.

3. Explain different types of primary and secondary batteries.

4.  Explainthe characteristics of batteries.

5.  What is the main objective of Earthing any electrical installation and explain different types of
Earthing with applications.

6. Explain the working of MCCB. Mention its advantages, disadvantages and applications.

7. What is thedifference between MCB and MCCB?

8.  What are the causes and drawbacks of low power factor, describe hamjrs/ed?

9.  Discuss about the different components of LT switch gear and their protection advantages.

10. Explain about battery backup. What is the netes$ battery baclup .

11. Explain about MCB with neat sketch.

12. Distinguish between fuse unit and switch fuse unit.
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INTRODUCTION TO ELECTRICAL ENGINEERING

Course Obijectives:

X  Tounderstand DC and Single & Three phase AC circuits

X To study and understand ttéferent types of DC, AC machines and Transformers.

x  To import the knowledge of various electrical installations and the concept of power, power
factor and its improvement.

Course OutcomesUpon successful completion of the course, students will be@ble
CO1: Understand andnalyze Basic DC Electrical circuits

CO2: Formulate and predict the basic AC circuits.

CO3: Studythe working principle off ransformers.

CO4: Analyze the working of Electrical Machines.

CO5: Introduce components of Low Votia Electricalnstallations.

UNIT -I:

D.C. Circuits: Introduction to R, L and C elements, Independent voltage and current sources, KVL &
KCL, analysis of simple circuits with dc excitation. Superposition, Thevenin and Norton Theorems.
Time-domain analysisf first-order RL and RC circuits.

UNIT -II:

A.C. Circuits: Introduction to sinusoidal waveforms, phasor representation, the concept of power and
power factor, Analysis of-phase RLC series and parallel circuits, resonance in setie€ Rircuit.
Threephase balanced circuits, voltage and current relations in star and delta connections.

UNIT -III:
Transformers: Principle of operation equivalent circuit, losses, regulation and efficiency.
Introduction to Autetransformer.

UNIT -IV:

Electrical Machines: Principle of operation of DC machine, performance characteristics of dc shunt
machine. Principle of operation of apBase induction motor, torcusdip characteristics. Principle of
operation of synchronous generator.

UNIT -V:

Electrical Installations: Components of LT Switchgear: SFU, MCB, ELCB, MCCB, Types of Wires

and Cables, Earthing. Types of Batteries, and Characteristics. Elementary calculations for energy
consumption, power factor improvement and .battery backup.

TEXT BOOKS:

1. D.P. Kothariand I. J. Nagrath, “Basic Electrical Engineering”, Tata McGraw Hill, 4th Edition,
2019.

2. MS Naidu and S Kamakshaiah, “Basic Electrical Engineering”, Tata McGraw Hill, 2nd Edition,
2008.

REFERENCE BOOKS:

1. P. Ramana, M. Suryakalavathi, G.T. Chandrkshé&Basic Electrical Engineering”, SChand,
2nd Edition, 2019.

2. D. C. Kulshreshtha, “Basic Electrical Engineering”, McGraw Hill, 2009

3. M. S. Sukhija, T. K. Nagsarkar, “Basic Electrical and Eltits Engineering”, Oxford, 1
Edition, 2012.

4.  Abhijit Chakrabarthi, Sudipta Debnath, Chanddfumar Chanda, “Basic Electrical
Engineering”, 2nd Edition, McGraw Hill, 2021.
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10.

11.
12.

ASSIGNMENT QUESTIONS

Explain the classification of Various Circuit Elements.

Elucidate in detail on various types\#bltage and Current sources.
Explain the KCL and KVL with examples.

Derive the VI relationships of R, L and C elements.

Find the R, for the circuit shown in below figure

State Norton’s Theorem, Thevenin's theorem, Superposition theorem
Using the Thewein's theorem, determine the current through the 4 Ohms resistor as shown in
figure below

Using the Superposition theorem, Determine the current through the 6 Ohms resistor as shown
in figure below

For the given circuit below, find the currghtough 10 Ohms resistor?

Tox

Find the current through the resistange(R5 Ohms) of the circuit shown in the figure below
using Norton’s equivalent circuit

Derive the expression for transient current iCRircuit.
A series RL circuit is supplied @ the voltage. Determine the expression for i(t) when the
switch is closed at t=0.
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UNIT -l

1.

10.

11.

12.

Define the following terms

i) Frequency ii) Peak factor iii) Form factor iv) Average value v) RMS value

vi)Instantaneous value of an alternating quantity

Derive anexpression for Average value and RMS value of an alternating current wave

I=l,VLQ&W
The below table gives the values of current and time at a half cycle of an alternating current

Time(ms | 0.5 1 1.t 2 2.5 3 3.5 4 4.2 5
Curren 6 13 22 39 55 67 75 59 4 0

Assuming the negative half is similar, find out the values of i) supply frequency,

i) maximum peak value, iii) mean average value, iv) RMS value, v) the instantaneous value of
current after 1.4ms and 3.8ms.

Explain about real power, appargrawer, reactive power and power factor of an alternating

guantity

Define resonance, derive conditions for resonance in a series RLC circuit?

Explain the analysis of Series & Parallel RLC circuit?

Explain the relation between voltages, currents and powatioms in a star and delta
connections in phase balanced system?

Derive the expression for resonant frequency and bandwidth for a series RLC resonant circuit.

A series RLC circuit consists of R / P+ & ) '"HWHUPLQH WKH UHVRQDQV
Quiality factor.

Explain Phase difference? What is the frequency of AC power commonly used in residential
buildings?

Three equal impedances each of (8+j10) ohms, are connected in star. this is further connected to
a 440V,50 Hz, three phase supply. calculate agelvoltage b) phase angle c) phase current d)
active power e) reactive power

Determinethe RMS Value, Averagevalue,form factor and PeakFactorof the given
wave form?

Y =\ §in@ 0<6<K

UNIT -1l

1.
2.

H

© oo No O

Define transformer and explain the working principle of a transformer.

Define ideal transformer and derive the EMF equation of a spigdse transformer. Define
transformation Ratio.

Develop the equivalent circuit of a singlaase transformer referred to primary and secondary.
Interpret in detail about working principle afito transformer. Derive the expression for saving
of copper in auto transformer.

Explain the various losses in a singlease transformer.

Discuss the difference of transformer and auto transformer with circuit diagrams.

Write the advantages and disadweayds, applications of auto transformer.

What are ideal and practical transformers elaborate your answer

Define efficiency and regulation. Derive the condition for maximum efficiency of a transformer.
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10. A 4500 V/225 V, 50 Hz singiphase transformer is to haan approximate e.m.f. per turn of 15
V and operate with a maximum flux of 1.4 T. Calculate (i) the number of primary and
secondary turns and (ii) the cressctional area of the core

11. A 50 KVA, 1000/10000 V, 50Hz single phase transformer has iron 10$208f\W. The copper
loss with 5 A in the high voltage winding is 500 W. Calculate the efficiency at i) 25 %, ii) 50 %
iii) 100 % of normal load at power factor of 0.8.

12. A 400 KVA, 1- phase Transformer has an efficiency of 96%. At full load, if the maximum
efficiency occurs at by 3/4 fulbad Calculate that (i) iron losses (ii) Copper loss at Full load
(iii) efficiency at halfload.

NIT -IV
Explain the working of three phase induction motor.

U

1

2. Discuss the significance of torque slip characteristics of induntiator.

3.  Describe the principle of working of DC machine.

4 Explain the working principle of alternator with neat sketch.

5 Derive the condition for maximum torque under running condition of 3 phase induction motor.

6 Explain why the rotor is forced to rotatethre direction of rotating magnetic field in gpBase

induction motor.

Explain the torque equation of a DC motor.

Derive the Torque equation of aPhase InductioMotor.

Derive the EMF equation of a DC machine.

10. List the losses in a DC machine

11. The statorof a 3 phase, 2 pole induction motor is connected to 50Hz power supply. The rotor
runs at 2995 rev/min at full load. Determine the synchronous speed and slip at full load of the
motor.

12. Explain different types of losses in three phase induction motor

© o N

UNIT -V

1. What is ELCB? Explain the working principle of ELCB. Mention advantages and
disadvantages of ELCB.
Explain the different types of wires and cables.

2

3 Explain different types of primary and secondary batteries.

4.  Explain the characteristics of batteries.

5 Whatis the main objective of Earthing any electrical installation and explain different types of
Earthing with applications.
Explain the working of MCCB. Mention its advantages, disadvantages and applications.

6
7. What is the difference between MCB and MCCB?

8.  What are the causes and drawbacks of low power factor, describe hamjrs/ed?

9 Discuss about the different components of LT switch gear and their protection advantages.

10. Explain about battery backup. What is the necessity of batteryupack
11. Explain &@out MCB with neat sketch.
12. Distinguish between fuse unit and switch fuse unit.
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ELEMENTS OF ELECTRICAL AND ELECTRONICS EINGINEERING

Course Obijectives:

To introduce the concepts of electrical circuits and its components

To understand magnetic circuits, DC circuits and AC single phase and three phase circuits
To study and understand the different types of DC, AC machines and Transformers.

To import the knowledge of various electrical installations.

To introducethe concept of power, power factor and its improvement.

To introduce the concepts of diodes and transistors, and

To impart the knowledge of various configurations, characteristics and applications.

NogsrwdhE

Course Outcomes: Upon successful completion dfe course, students will be able to:
CO1: To analyze and solve electrical circuits using network laws and theorems.
CO2: To understand and analyze basic Electric and Magnetic circuits

CO3: To study the working principles of Electrical Machines

CO4: Tointroduce components of Low Voltage Electrical Installations

COS5: To identify and characterize diodes and various types of transistors.

UNIT —1:

D.C. Circuits: Electrical circuit elements (R, L and C), voltage and current sources, KVL and KCL,
analysisof simple circuits with dc excitation.

A.C. Circuits: Representation of sinusoidal waveforms, peak and rms values, phasor representation,
real power, reactive power, apparent power, power factor, Analysis of-pingde ac circuits, Three
phase balanceaircuits, voltage and current relations in star and delta connections.

UNIT —1I:

Electrical Installations: Components of LT Switchgear: Switch Fuse Unit (SFU), MCB, ELCB,
MCCB, Types of Wires and Cables, Earthing. Types of Batteries, Important Chatestefor
Batteries. Elementary calculations for energy consumption, power factor improvement and battery
backup.

UNIT —1II:

Electrical Machines: Working principle of Singlehase transformer, equivalent circuit, losses in
transformers, efficiency, Thrgghase transformer connections. Construction and working principle of
DC generators, EMF equation, working principle of DC motors, Torque equations and Speed control
of DC motors, Construction and working principle of Three phase Induction motor, Toogs®Bs

and Speed control of Three phase induction motor. Construction and working principle of synchronous
generators.

UNIT —1V:

P-N Junction and Zener Diode:Principle of Operation Diode equation, Volt, Ampere characteristics,
Temperature dependence, Ideal versus practical, Static and dynamic resistances, Equivalent circuit,
Zener diode characteristics and applications.

Rectifiers and Filters: P-N junction asa rectifier, Half Wave Rectifier, Ripple Factor, Full Wave
Rectifier, Bridge Rectifier, Harmonic components in Rectifier Circuits, Fikelaductor Filters,
Capacitor Filters, LV HF W L R Q gectomHiters/ &

UNIT —-V:

Bipolar Junction Transistor (BJT): Construction, Principle of Operation, Amplifying Action,
Common Emitter, Common Base and Common Collector configurations, Comparison of CE, CB and
CC configurations.

Field Effect Transistor (FET): Construction, Principle of Operation, ComparisérBdT and FET,
Biasing FET.
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TEXT BOOKS:

1. Basic Electrical and electronics Engineering, M S Sukija and TK Nagasarkar, Oxford
University, 1st Edition, 2012

2. Basic Electrical and electronics Engineering, D P Kotlaad | J Nagarath, McGraw Hill
Educaion, 2nd Edition, 2020

REFERENCE BOOKS:

1.  Electronic Devices and Circuits, R. L. Boylestad and Louis Nashelsky, PEI and PHI,9th Edition,
2006.

2. Millman’s Electronic Devices and Circuits,J. Millman, C. C. Halkias and Satyabrata Jit, TMH,
2nd Edition,1998.

3. Engineering Circuit Analysis, William Hayt and Jack E. Kemmerly, McGraw Hill, 6th Edition,

1971.
ASSIGNMENT QUESTIONS

UNIT -I

1.  Derive the voltage and current relations #?l3ase Star connected system and delta connected
system?

2. Define andderive Average value and RMS Value for a sinusoidal quantity.

3. 7KUHH VLPLODU FRLOV $ % & DUH DYDLODEOH (DFK FRLO KDV
are connected in delta to a thigease 440V,50Hz, supply Calculate for this load the (a)phase
current (b)line current (c) power factor (d)total KVA (e)active power(f)reactive power if these
coils are connected in star across the same supply, Calculate all the above quantities.

4, $ FLUFXLW RI WKUHH UHVLVWRU D Q@Gs connkcté BHFW LY H
series with fourth resistance. The whole circuit is applied with 60V and is found that the power
GLVVLSDWHG LQ WKH UHVLVWRU LV : '"HWHUPLQH WKH YELC
power dissipated in the circuit?

5.  Analyze RL @ries circuit excited by A.C. source with necessary diagrams and equations.

6.  Explain the differences between series circuit and parallel circuits.

7.  What are the advantages of star and delta connections?

8. Explain the KCL and KVL with examples?

9.  Determine theinknown current | through the node, which is connected with 3 more branches in

which two branch currents are 4A and 6A flowing towards the junction and third branch current
2Ais flowing away from node.

10. Analyze RL Series circuit excited by A.C. sourcetwiecessary diagrams and equations.

11. A coil has a reactance of 25 ohms and an inductance of 1 Henry. If an A.C. voltage of 200 V
(rms), 50 Hz is applied across the coil, find the input current, power factor, real power and
reactive power flow in the coil Yite a note on the following: a) MCB b) Power factor
improvement

12. Explain the voltage divider and current divider rule for resistances connected in series and
parallel. b) Three resistors are connected in series across a 12 V battery. The first resistance h
YDOXH RI VHFRQG KDV YROWDJH GURS RI 9 DQG WKLU
Calculate the value of circuit current.

UNIT -lI
1. Explain the power factor improvement methods? List out the advantages of power factor

improvement in electrical systes.
2. Explain the working principle of MCCB?
3.  Give the construction and the working of a lead acid storage battery
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4.  What is the necessity of earthing the electrical equipment? Give asadgmal view of the
earthing

5.  Explain how Synchronous Condenser barused to improve the power factor.

6. Differentiate between MCB and MCCB?

7. What are the different types of wires? What is the function of fuse? Explain about different
fuses?

8. Explain about various types of batteries and write important characteristicstéoidsa

9.  With necessary diagrams, explain various components of L.T. switch gear.

10. List the different types of cables. What are the advantages of earthing?

11. Explain in detail about the important characteristics for Batteries.

12. Describe the pipe earthing used in electrical installations with a neat diagram.

UNIT -IlI

1. Explain the working principle of singlghase transformer? Obtain the equivalent circuit of a
single phase transformer? Derive the EMF equation of a single phasiertnaer.

2. Explain speed control methods & working principle of DC motor and Derive an expression for
torque equation in DC motors?

3. Describe the constructional differences between a squirrel cage rotor and wound rotor of an
induction motor. Discuss theielative advantages and disadvantages. Discuss the principle of
operation of Induction Motor.

4.  What is rotating magnetic field? What is its significance? How is it produced?

5. Explain the construction details and working of siAgase transformer and lishe
applications of transformer. What are the advantages of three phase transformer over single
phase transformers?

6. Draw and explain the torqgigdip characteristics of an induction motor.

7. A 250V shunt motor runs at 1000 rpm at no load and takes 8A. Tdleatmature and shunt
ILHOG UHVLVWDQFHYVY DUH DQG UHVSHFWLYHO\ &DOF
50A. Assume the flux to be constant.

8. What is voltage regulation of a transformer? Obtain the conditions for maximum and zero
voltage regudtion in a transformer.

9. A 100 kVA, 2400/240 V, 50Hz single phase transformer has an exciting current of 0.64A and a
core loss of 700 W, when its high voltage side is energized at rated voltage and frequency.
Calculate the two components of the exciting ent.

10. An 8 pole DC generator has 500 armature conductors and useful flux per pole of 0.065 wb.
What will be the EMF generated if it is lap connected and runs at 1000 rpm? At what speed it
must be driven to produce the same EMF if it is wave connected?

11. An 8 pole lap connected armature has 40 slots with 12conductors per slot, generates a voltage of
500V. Determine the speed at which it is running if the flux per pole is 50mWhb.

12. What are the losses that occur in a transformer and how can these lossesdu®reduc

UNIT -1V

1. Draw circuit of a hakwave rectifier and show the input and output voltage waveforms.

2 Explain the operation of a full wave rectifier with a neat diagram and output waveforms.

3. Explain the characteristics of zener diode?

4, Draw the circuitdiagram of a halfvave rectifier, and explain its operation

5 Draw the circuits of a full wave rectifier usingd®des and 4liodes. Discuss the relative merits
and demerits

6. Describe the PNP transistor in common Emitter configuration. How the transiss®dsas an

amplifier?
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7. Explain the VI characteristics of PN Junction diode with neat diagrams and explain. What is
Static Resistance and Dynamic Resistance?

8. Explain the operation of full wave bridge rectifier with relevant circuit and Waveform.

9.  Explain the forward and reverse characteristics of a silicon diode.

10. With a neat circuit diagram and waveforms, explain the working of Bridge rectifier without
filter.

11. With the help of suitable diagram, explain VI characteristics of Zener diode.

12. lllustrate the worlkng of RGE ILOWHU 'UDZ Jwh\¢ Fetified aRd sBowKtBeOriput
and output voltage waveforms.

UNIT -V
1.  Explain the constructional details of a Bipolar Junction Transistor.

2 How the transistor is used as an amplifier? Why the BJT is calledentuontrolled device.

3.  What is early effect?

4 What is meant by depletion region in JFET? Explain with suitable diagrams what are the basic
differences between BJT and JFET?

5.  lllustrate the input and output characteristics of BJT in three configurationsp&e CE, CB

and CC configurations of BJT?

Differentiate between NPN and PNP transistor construction

Define BJT? What are the applications of BJT? Explain operation of FET? What are the

advantages of FET?

8. Explain the construction details, principle andrking of FET. What are the advantages of
FET?

9. lllustrate the working of RCCEE ILOWHU

10. Draw and explain the characteristics of actdnnel JFET.

11. With a neat diagram explain the operation of an PNP transistor.

12. With the help of suitable diagram, expla@ionstruction and operation ofdhannel JFET.

N o
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ENGINEERING DRAWING AND COMPUTER AIDED DRAFTING

Course Obijectives:

To introduce the fundamentals of engineering drawing and projection systems.
To develop skills in constructing orthographgnmetric, and sectional views.

To train students in interpreting and creating technical drawings using CAD tools.
To familiarize students with dimensioning standards and drafting conventions.
To bridge manual drafting techniques with compuatieled drafting practices.

arwdPE

Course OutcomesAt the end of the course, the student will be able to:

1 Understand and apply the principles of orthographic and isometric projections.

2.  Create sectional views and dimensioned drawings using BIS standards.

3. Use CAD software to generate 2D engineering drawings.

4 Visualize and construct solid models from 2D views.

5 Interpret and produce engineering drawings of mechanical components and assemblies.
6 Demonstrate drafting skills for practical and istfial applications.

UNIT —I: Introduction to Engineering Graphics (Conventional)

Principles of Engineering Graphics and their Significance, Geometrical Constructions, Scales, Plain
and Diagonal, Conic Sections including the Rectangular Hyperbola, Gemettaod only. Cycloid,
Epicycloid and Hypocycloid.

UNIT - II: Orthographic Projections (Conventional and Computer Aided)

Principles of Orthographic Projections, Conventions, Projections of Points and Lines, Projections of
Plane regular geometric figure&uxiliary Planes. Computer aided orthographic projections, points,
lines and planes. Introduction to Computer aided drafting, views, commands and conics.

UNIT —III: Projections of Regular Solids (Conventional and Computer Aided)
Auxiliary Views, Sectios or Sectional views of Right Regular Solids, Prism, Cylinder, Pyramid,
Cone, Auxiliary views, Computer aided projections of solids, sectional views

UNIT —IV: Development of Surfaces (Conventional)
Prism, Cylinder, Pyramid and Cone.

UNIT —V: Isometric Projections (Conventional and Computer Aided)

Principles of Isometric Projection, Isometric Scale, Isometric Views, Conventions, Isometric Yiews o
Lines, Plane Figures, Simple and Compound Solids, Isometric Projection of objects having non,
isometric lines. Isometric Projection of Spherical Parts. Conversion of Isometric Views to
Orthographic Views and Vieeversa, Conventions. Conversion of orthographic projection into
isometric view.

Note: The End Semester Examination will be in conventionadien
1. CIE — | will be in conventional mode.
2. CIE-1l will be in conventional mode/Computer.

TEXT BOOKS:

1. Engineering Drawing, N.D. Bhatt, Charotar, 54th Edition, 2023.

2. Engineering Drawing and graphics Using AutoCAD, T. JeyapoovarVdas, S. Chand and
company Ltd., 3rd Edition, 2010.

REFERENCE BOOKS:

1. Engineering Drawing, Basant Agrawal and C.M. Agrawal, McGraw Hill, 3rd Edition, 2019.
2. Engineering Graphics and Design, WILEY, John Wiley and Sons3tddedition, 2020.

3.  Engneering Drawing, M. B. Shah and B.C. Rane, Pearson, 2nd Edition, 2009.
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ASSIGNMENT QUESTIONS

UNIT -I

1.

10.

11.

12.

A rectangular plot of land measuring 1.28 hectares is represented on a map by a similar
rectangleof 8 sq.cm. Calculate R.F. of the scale. Draw a diagonal scale to read 1 m and long
enough to measure 600 m. Show a distance of 438 m on it.

Construct a diagonal scale showing yards, feet and inches in which 2 inches long line represents
1.25 yards and iong enough to measure up to 5 yards. Find R.F and mark a distance of 4 yards
2 feet 8 inches.

A line of 1 centimetre represents an actual length of 4 dm. Draw a plain scale and mark a
distance of 6.7 mon it.

Construct a scale of 1:14 to read feet amthés and long enough to measure 7 feet. Show a
distance of 5 feet 10 inches on it.

Draw a cycloid of a circle of diameter 50 mm for one revolution. Also, draw a taagdra

normal to the curve at a point 35 mm above the base line.

Construct an ellipse men the distance between the focus and the directrix is 30 mm and the
eccentricity is 3/4. Draw tangent and normal at any point on the curve.

Draw an epicycloid of a circle of diameter 50 mm, which rolls outside a circle of diah&&ter

mm for one revolutin. Also, draw a tangent and a normal to the epicycloid at a point 135mm
from the centre of the directing circle.

The distance between two stations is 100 km and on a road map it is shown by 30cm. Draw a
diagonal scale and mark 46.8 km and 32.4 km on it.

Construct an Hyperbola when the distance between the focus and the directrix is 30 mm and the
eccentricity is 4/3. Draw tangent and normal at any point on the curve.

Draw a rectangular hyperbola using the ‘orthogonal asymptotes ‘method when the position of
point P on the curve is at a distance of 35 mm and 50 mm from two asymptotes.

Construct a hypocycloid taking the diameter of the generating circle and radius of directing
circle as 60 mm.

Draw a hypocycloid of a circle of diameter 50 mm, which rollsdims circle of diameter 180

mm for one revolution. Also, draw a tangent and a normal to the hypocycloid at a point 50 mm
from the centre of the directing circle.

UNIT -l

1.

2.

A point is 30 mm from the H.P and 50 mm from the V.P. draw the projections of pdimiaf
possible positions keeping the projectors 40 mm apart.

Draw the projections of the following points on a common reference line keeping the distance
between their projectors 25 mm apart.

(a) Point A is 40 mm above the H.P. and 25 mm in front o¥/tRe

(b) Point B is 40 mm above the H.P. and in the V.P.

(c) Point C is 25 mm in front of the V.P. and in the H.P.

(d) Point D is 25 mm above the H.P. and 30 mm behind the V.P.

(e) Point E is in the H.P. and 30 mm behind the V.P.

(f) Point F is 40 mm bels the H.P. and 30 mm behind the V.P.

(g) Point G is 25 mm below the H.P. and 40 mm in front of the V.P.

(h) Point H is in the V.P. and 30 mm below the H.P.

A straight Line PQ has its end P 20 mm above the H.P and 30 mm in front of V.P and the end Q
is 80 mm above H.P and 70 mm in front of V.P If end projectors are 60 mm apart. Draw the
projections of line. Determine its True Inclinations.

A 100 mm long PQ is inclined at 3@ the H.P and 450 the V.P. Its mid point is 35 above
H.P and 50 mm in front ohe V.P., Draw its projections.

A line AB 75 mm long makes 45nclination with V.P while its F.V makes 8&nd A is 10 mm
above H.P and 15 mm in front of V.P. Draw its projections and find its inclination with H.P.

A Circular plate of negligible thicknessxd 50 mm diameter appears as an ellipse in the front
view, having major axis 50 mm and minor axis 30 mm long. Draw its top view when the major
axis of the ellipse is horizontal.
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10.

11.

12.

A pentagonal plane of side 30 mm has an edge on the H.P. Its surfadeed at 45° to the

H.P. and the edge on which the plane rests is inclined at 30°to the V.P. Draw its projections.

A hexagonal plane of side 30 mm rests on the V.P. on an edge such that the surface is inclined
at 45 to the V.P. and edge on which ittess inclined at 3bto the H.P. Draw its projections.

A semicircular plate of 80 mm diameter has its straight edge on the V.P. and inclin8doat 30

the H.P., while the surface of the plate is inclined dttdBhe V.P. Draw the projection of the

plate.

A plate having shape of an isosceles triangle has 50 mm long base and 70 mm altitude .1t is so
placed that in the front view it is seen as an equilateral triangle of 50 mm side and one side
inclined at 48to XY. Draw its top view.

The diagonals of &hombus measure 100 mm and 40 mm. The longer diagonal is inclined at 30°
to H.P. with an end in H.P. and the smaller diagonal is parallel to both the principal planes.
Draw its projections.

A rectangular plane of edges 35 mm and 70 mm is resting on aineitigeH.P. The surface is
inclined to the H.P. such that the top view appears as a square. Draw its projections when the
edge resting on the H.P. is inclined at 30° to the V.P.

UNIT -1l

1.

2.

10.

11.

12.

A square pyramid of base side 40 mm and axis 50 mm has a triarapdaorf the ground and

the axis inclined at 45° to the V.P. Draw its projections.

A cylinder of base diameter 50 mm and axis 70 mm has a point of its base circle in the V.P. Its
axis is inclined at 30° to the V.P. and 45° to the H.P. Draw its projections.

A Pentagonal Prism of 35 mm base side and 70 mm long axis has its axis inclirfei #&0

V.P. An edge of its base is in the V.P and inclined &talghe H.P Draw its projections.

A Hexagonal pyramid of 25 mm base side and 55 mm long axis has i&slaht edges on the
ground. A Plane containing that edge and the axis is perpendicular to H.P. and incliffad at 45
V.P. Draw its projections, when the apex is near to V.P. then the base.

A right circular cone of diameter 70 mm and axis height 80 isiresting on one of its
generators in H.P. The top View of the axis is inclined &t@%.P. Draw the projection of the

cone

A square pyramid of base side 40 mm and axis 60 mm is resting on its base on the H.P. with a
side of base parallel to the V.Prdw its sectional views and true shape of the section, if it is cut

by a section plane perpendicular to the V.P., bisecting the axis and is (a) parallel to the H.P., (b
Inclined at 45° to the H.P. (c) inclined at 60° to the H.P.

A hexagonal pyramid of 36hm side of base and 60 mm long axis rests with its base on H.P.
and one of the edges of the base is parallel to V.P. It is cut by a horizontal section plane at a
distance 30 mm above the base .Draw the F.V and Sectional T.V.

A cone with 60 mm base diametnd 70 mm long axis is resting on its base on the H.P. It is
cut by a section plane whose H.T. is inclined &tt6Ghe reference line and passes through a
point that is 20 mm away from the axis. Draw its sectional F.V and obtain true shape of the
secton.

A cone of base diameter 50 mm and axis 60 mm is resting on its base on the H.P. It is cut by an
A.l.P. inclined at 45° to the H.P. and passing through a point on the axis, 20 mm above the base.
Draw its sectional top view and obtain true shape of ¢bgas..

A cylinder of base diameter 50 mm and axis 60 mm is resting on its base on the H.P. It is cut by
a section plane perpendicular to V.P., the V.T. of which cuts the axis at a point 40 mm from the
bottom face and inclined at 45° to the reference Draw its front view, sectional top view and

true shape of the section.

A pentagonal pyramid of base side 30 mm and axis 60 mm is resting on its base on the H.P.
with an edge of the base nearer the V.P., parallel to it. A vertical section plane inthaéda

the V.P. cuts the pyramid at a distance of 8 mm from the axis. Draw its sectional front view, top
view and true shape of the section.

A cylinder is cut by an auxiliary inclined plane such that the true shape of the section is an
ellipse of major ad minor axes as 70 mm and 50 mm respectively. The smallest generator of
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the truncated cylinder is 15 mm. Draw its projections and obtain the true shape of the section.
Determine the inclination of the section plane.

UNIT -IV

1.

2.

10.

11.

Draw the development déteral surface of a square pyramid with a 40 mm base side and a 60
mm long axis, resting on its base in the H.P. such that a side of the base is parallel to the V.P.

A cylinder of 40 mm diameter of base and 55 mm long axis is resting on its base oni$i.P. |
cut by a section plane perpendicular to V.P. and inclined %to4B.P. The section plane is
passing through the top end of an extreme generator of the cylinder. Draw the development of
the lateral surface of the cut cylinder.

A pentagonal prism, hang a base with a 30 mm side and a 70 mm long axis , is resting on its
base on the H.P. such that one of the rectangular faces is parallel to the V.P. It is cut by an
auxiliary inclined plane whose V.T. is inclined af 46th the reference line and passesough

the midpoint of the axis. Draw the development of the lateral surface of the truncated prism.
Develop a lateral surface shows the front view of a truncated cylinder of diameter 50 mm
resting on its base on the H.P. Draw the development ofétalsurface.

Develop a cone of base diameter 50 mm and axis 60 mm is resting on its base on the H.P. Draw
the development of its lateral surface when it is cut by an auxiliary inclined plane inclinéd at 60

to the H.P and bisecting the axis.

A squarehole of 25 mm side is cut in a cylindrical drum of 50 mm diameter and 70 mm height.
The faces of the hole are inclined af 45the H.P and axis intersects with that of the drum at
right angles .Draw the development of its lateral surface.

A cone of 60 mm base diameter and 75 mm long axis is resting on its base on the H.P. A square
hole of 20 mm side is made in it such that axis of the hole intersect the axis of the cone at a
height of 25 mm from the base and the faces of hole are equally inclinedHdthBraw the
development of its lateral surface.

A pentagonal pyramid of 30 mm base side and 60 mm axis, rests on its base in the H.P. It is cut
by two section plane while meet at a height of 20 mm from the base .One of the section planes
is horizontal,while the other is an auxiliary inclined plane whose V.T. mak&savith H.P.

Draw the development of the lateral surface of the solid when apex is removed.

A hexagonal prism of base side 30 mm and axis 70 mm is resting on its base on the ground with
a sick of base inclined at 45° to the V.P. It is cut by an auxiliary inclined plane inclined at 45° to
the H.P. and passes through a point 15 mm below the top end of the axis. Draw the development
of the lateral surface of the truncated prism.

A cylindrical drum of base diameter 50 mm and axis 70 mm is resting on its base on the H.P. A
square hole of side 40 mm is cut through the drum such that one of the faces of the square hole
is inclined at 30° to the H.P. The axis of the hole is perpendicular to the \dRs 40 mm

away from the axis of the cylinder. Draw the development of the retained cylinder.

A square pyramid of base side 40 mm and axis 60 mm is resting on its base on the H.P. such
that all the sides of the base are equally inclined to the V.P. ltidy a section plane
perpendicular to the V.P. and inclined at 60° to the H.P., bisecting the axis. Draw the
development of its lateral surface.
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12. A square pyramid of base side 40 mm and axis 60 mm is resting on its base on the H.P. such
that a side of thbase is parallel to the V.P. It is cut by a section plane perpendicular to the V.P.
and inclined at 45° to the H.P., bisecting the axis. Draw the development of its lateral surface.

UNIT -V

1.  Draw isometric view of a cylinder of 50 mm base diameter and 70amgiaxis when the axis
is perpendicular to the (a) H.P., (b) V.P.

2. Draw isometric view of a Cone of 50 mm base diameter and 70 mm long axis when the axis is
perpendicular to the (a) H.P., (b) V.P.

3. Draw an isometric projection of the frustum of a hexagpyehmid having 40 mm base side,

25 mm long top side and 60 mm height

4.  Draw an isometric projection of the frustum of a cone of 50 mm base diameter, 25 mm top
diameter and 60 mm height.

5. A hexagonal prism of base side 30 mm and axis 70 mm is restinghbzrséson the H.P. with a
side of the base parallel to the V.P. It is cut by an A.I.P. inclined at 45° to the H.P. anddpisecti
the axis. Draw its isometric view.

6. A cube of 25 mm edge is placed centrally on the top of another square block of 40mm edge and
15 mm thickness. Draw the isometric drawing of two solids.

7. A square pyramid rests centrally over a cylindrical block. Draw the isometric projection of the
arrangement. Consider the pyramid has a base with 25 mm side 40 mm long axis whereas the
cylindrical block has a base 50 mm diameter and 20 mm thickness.

8. A cone is placed centrally on the top of a cube of 40 mm side which is placed centrally over a
cylindrical block. The cone has its base diameter 30 mm and axis 30 mm. The cylindrical block
has its basediameter 70 mm and thickness 20 mm. Draw isometric projection of the
arrangement.

9.  Pictorial View of an object is shown in figure using fist angle projection, Draw its (i) Front view
(i) top view and (iii) side views. use the direction X for the front view
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ENGLISH FOR SKILL ENHANCEMENT

LEARNING OBJECTIVES: Thiscoursewill enablethestudentgo:

a. Improvetheirvocabulary.

Useappropriatesentencatructuresn their oral andwritten communication.
Developtheir readingandstudyskills.

Equipstudentgo write paragraphsessaysprécisanddraftletters.
Acquireskills for Technicalreportwriting.

®aoooT

COURSEOUTCOMES: Studentswill beableto:

a. Chooseppropriateszocabularyin their oralandwritten communication.
Demonstratéheir understandingf therulesof functionalgrammarandsentencestructures.
Developcomprehensioskills from knownandunknownpassages.

b

c

d. Write paragraphsgssaysprécisanddraftletters.
e. Write abstractandreportsin variouscontexts.

SYLLABUS: Thecoursecontent/ studymaterialis dividedinto Five Units.

UNIT -

Theme: Perspectives

Lesson on ‘The Generation Gap’ by Benjamin M. Spock from the prescribed textbooltigbsh
for the Young in the Digital World published by Orient Black Swan Pvt. Ltd.

Vocabulary: The Concept of Word Formation -The Use of Prefixes and Suffixes Words
Often Misspelt Synonyms and Antonyms

Grammar: Identifying Common Errors in Writing with Reference to Parts of Speech
particularlyArticlesandPrepositions— Degreesof Comparison

Reading: Readingand Itsimportance SubSkills of Reading- Skimming andScanning.

Writing: Sentence Structures and Typddse of Phrases and Clauses in Sentences

Importanceof ProperPunctuation Techniquedor Writing Precisely-Nature and
Style ofFormal Writing.

UNIT I

Theme:Digital Transformation

Lessonon ‘Emerging Technologiesfrom the prescribedextbooktitled English for the Young in the
Digital World published by Orient BlackSwan Pvt. Ltd.

Vocabulary: HomophonesiHomonymsandHomographs

Grammar: Identifying CommonErrorsin Writing with Referencéo Noun-pronounAgreement
and Subjecverb Agreement.

Reading: Reading StrategieSuessing Meaning from Context Identifying Main Ideas-
Exercisedor Practice

Writing: Paragraph Writing— Types, Structures and Features of a Paragrdpteating

Coherence— Linkers and ConnectivesOrganizing Principles in a Paragraph
Defining Describing People, Objects, Places and EvertsClassifying
Providing Examples or Evidence Essay Writing- Writing Introduction and
Conclusion.
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UNIT Il

Theme:AttitudeandGratitude

Poemson ‘Leisure’ by William Henry Davies and ‘Be Thankful' - Unknown Author from the
prescribed textbook titled English for the Young in the Digital World published by Orient BlackSwan
Pvt. Ltd.

Vocabulary: WordsOftenConfused Words fromForeignLanguagesindtheir Usein English.

Grammar: Identifying Common Errors in Writing with Reference to Misplaced Modifiers and
Tenses.

Reading: SubSkills of Reading— Identifying Topic Sentence and Providing Supporting
Ideas- Exercises for Practe

Writing: Format of a Formal Lettelriting Formal Letters E.g.., Letter of Complaint, Letter

of Requisition,Job Application with CV/Resume-DifferencebetweenWriting a
Letterand an Ema# Email Etiquette.

UNIT -V

Theme:Entrepreneurship

Lessonon ‘Why a StartUp Needsto Find its CustomersFirst’ by PranavJain from the prescribed
textbooktitled Englishfor theYoungin theDigital World publishedoy Orient BlackSwan Pvt. Ltd.

Vocabulary: StandardAbbreviationsin English — Inferring Meanings of Words through
Context— PhrasaVerbs— ldioms.

Grammar: Redundancies and Clichés in Written Communicatio@onverting Passive to
Active Voice and ViceVersa.

Reading: Prompt Engineering Techniques Comprehending and Generating
Appropriate Prompts Exercises for Practice

Writing: Writing Practices NoteMaking-PréciswWriting.

UNIT -V

Theme:ntegrityandProfessionalism
Lesson on ‘Professional Ethics’ from the prescribed textbook titled English for the Young in the
Digital World published by OrierBlackSwan Pvt. Ltd.

Vocabulary: TechnicalVocabularyandtheir Usage- OneWord Substitutes- Collocations.
Grammar: Direct and Indirect Speech- CommonErrors in English (Coveringall the other
aspects of grammar which were not covered in the previaits)

Reading: Survey, Question, Read, Recite and Review (SQ3R Methothferring the
MeaningandEvaluatinga Text- Exercisedor Practice
Writing: Report Writing - TechnicalReports Introduction— Characteristicof a Report

- Categories of Reports Formag&tructure of Reports (Manuscript Formal)ypes
of Reports- Writing a TechnicalReport.

Note: Listeningand Speakingskills which are given underUnit-6 in AICTE Model Curriculumare
coveredn the syllabus of ELCS LaBGourse.
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¥ (Note: As the syllabus of English given in AICTE Model Curricuk2®18 for B.Tech. First
Year is Openended besides following the prescribed textbook, it is required to prepare
teaching/learning materialsy the teacherscollectively in the form of handoutsbasedon the
needs of thetudents in their respective colleges for effective teadeaging in the class.)

TEXT BOOK:
1. Boardof Editors 2025.Englishfor theYoungin theDigital World. OrientBlack SwanPvt. Ltd.

REFERENCE BOOKS:

1. Swan,Michael.(2016).Practical EnglishUsage Oxford University PressNew Edition.

2. Karal, Rajeevan2023.EnglishGrammarJustfor You.Oxford University PressNew Delhi

3. 2024 Empoweringwith Language: CommunicativeEnglish for Undergraduates.Cengage
Learning India Pvt. Ltd. New Delhi
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ASSIGNMENT QUESTIONS

UNIT -I

1. Explain the title of the chapter “The Generation Gap” written by Benjamin McLane Spock.

2. Write about the positive side of rebelliousness as discussed in the lesson “The Generation Gap.”

3. Accading to the lesson “The Generation Gap,” how can unconscious fears influence a
teenager’'s academic performance, especially when they are following in a parent’s professional
footsteps?

4 Explain the techniques for effective reading and discuss the impendneading.

5. Explain in detail the techniques for writing precisely.

6 What are some examples of productive and unproductive adolescent rebelliousness, according
to the author Benjamin McLane Spock?

7. From the lesson “The Generation Gap,” what are some tdirgys in which adolescents from
educated, professional families express their rebelliousness?

8.  According to Benjamin McLane Spock, what are the three principal elements that make up an
individual's identity?

9. Compare and contrast the experiences of adatesebellion in different social and family
contexts, as illustrated in the lesson “The Generation Gap.”

10. From the lesson “The Generation Gap,” what is the first formative influence on an individual?

UNIT -lI

1.  What are emerging technologies and whythey important according to the lesson ‘Emerging
Technologies’?

2. How did Artificial Intelligence (Al) improve in the 2010s according to the lesson ‘Emerging
Technologies’?

3.  Give two examples of the everyday applications of the Internet of Things (loTpskstin the
lesson “Emerging Technologies.”

4.  What are two applications of nanotechnology mentioned in the lesson “Emerging
Technologies™?
5. Why is it important to think about ethics and social impact when developing new

technologies according to the leasEmerging Technologies’?
6. Discuss how emerging Technologies such as Artificial Intelligence, Biotechnology and
Quantum Computing are transforming different industries. Provide examples to support your
answer from the lesson ‘Emerging Technologies’.
Whatare skimming and scanning techniques of reading?
Write a passage of about 150 t0200 words onoseyof the following topics given below
a) The pen is mightier than the sword.
b) Actions speak louder than words.
9.  Write a description of the first tiny@u used ChatGPT or any other generative Al application.
Convey what your thoughts and mood were.
10. Write an essay on argneof the topics given below
a) The benefits of diversity in society
b) What super power would you choose to have and why?
¢) Tednology is ruining our ability to communicate

© N

UNIT -l

1. Explain the central theme of the poem “Leisure” by W. H. Davies.

2. According to the poem, what does the personification of beauty suggest about beauty and our
interaction with it?

3. Explain in detail theneaning of the following lines: ‘No time to see, in broad daylight,/ Streams

full of stars, like skies at night.’ Comment on the images and literary devices used in this

couplet.

Pick out the images of nature in the poem. Why do you think the poet ssesfiexific images?

Discuss the philosophy of personal growth presented in the poem ‘Be Thankful'.

as
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10.

11.

According to the poem ‘Be Thankful’, what is the ultimate outcome that comes from practising
gratitude? Do you think it is an approach we should implemeotiirdaily lives? Give reasons

for your answer.

Write a letter to the youth Hostels association of India, asking them to send you information
about their annual trekking expedition in the Himalayan region. Be specific about the kind of
information you seek

You have completed your undergraduate studies and require a transfer certificate in order to
apply for a postgraduate course at INTU Hyderabad. Write a letter to your principal requesting
for the necessary certificate.

You are a graduate in Chemical Emggring from NISER, Bhubaneswar. You have three years

of experience as an Assistant Project Engineer in a fertilizer company. Write a job application
letter in response to an opening for the post of Project Engineer in a reputed petrochemical
company. Alspprepare a résumé/CV for the same.

Write an email to a book shop complaining about receiving damaged copies of the book you
had ordered.

Explain intensive and extensive reading, and describe the main techniques used in both.

UNIT -IV

1.

HwnN

©o~No U

UNIT

PN

o

10.

Explain the signitance of the line ‘Every traveler starting a journey must decide what road to
take’ with reference to context.

Briefly describe a stattip you know of which has become a success story.

Write a note on the role and value of the customer for aigtart

If you could form your own stattp, what product or service would it offer? Why? Describe
what your business model would look like.

According to the text, why do many startups fail even before making any sales?

What is meant by the quotation ‘Get out of thilding ‘in the context of this essay?

What does the author have to say about markets and their significance tpseart

What is the “real problem” that startups should identify before developing a product?

What role do customer feedback and qualitafiveractions play in validating a startup’s
product idea?

According to the text, what does the passage say about verifying assumptions with customers?

-V

What is meant by professional ethics? Why is public safety considered a core value in engpatleies?

What role do codes of ethics play in maintaining the integrity of a profession?

What is a professional dilemma, and how can engineers respond to one responsibly?

Explain what is meant by social contract with society dhdtrate your answer with examples of
professional responsibilities mentioned in the lesson “Integrity and Professionalism.

Using examples from the text, explain why professionalism is defined not just by competencea but by
commitment to ethical conduct. Discuss how thisigiel for maintaining public trust.

What is SQ3R method? Explain in detail the dtgystep process of effective study?

Define Report writing? What are the different types of reports commonly used in academic and
professional contexts?

Discuss the essenttielements and standard format of a vettlictured report. How do these components
contribute to clarity, coherence, and effective presentation of information?

Write a report to your professor in the Computer Science Department, detailing the progregs of
project to develop a dynamic website for the university where students can view, register fanagd m
campus events. Discuss the work completed, the challenges faced. If any, and the next steps you have
planned.

Present the annual report of yowllege's cultural association in about 4810 words. The report could
mention its purpose, the members of its organising committee, its activities. And plans for thg comi
year.
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ORDINARY DIFFERENTIAL EQUATIONS AND VECTOR CALCULUS

Pre-requisites: MathematicaKnowledgeat preuniversitylevel.

CourseObjectives: Tolearn

X Methodsof solvingthedifferentialequationsof first andhigherorder.

X Concept, propertiesf Laplacetransforms

X SolvingordinarydifferentialequationsusingLaplacetransformgechniques.

X Thephysical quantitiegwvolvedin engineerindield related tosectorvaluedfunctions

. The basic propertiesof vector valued functions and their applicationsto line, surfaceand
volumeintegrals

Course outcomes:After learningthe contentsof this paper thestudentmustbeableto

X Identify whetherthe givendifferentialequationof first orderis exactor not

X Solve higher differential equationand apply the conceptof differential equationto real world
problems.
UsetheLaplacetransformgechniquedor solvingODE'’s.
Evaluatetheline, surfaceandvolumeintegralsand convertinghemfrom one toanother

UNIT -I: First Order ODE
Exact differential equations, Equations reducible to exact differential equations, lindaeraondlli's

equations, Orthogonal Trajectories (only in Cartesian Coordinates). Applications: Newton's law of
cooling,Law of natural growth and decay.

UNIT -II: Ordinary Differential Equations of Higher Order
Second order linear differential equations with constant coefficients:Héamogeneous terms of the
type AT sin =T cos =T polynomials in T A° 8 T and W( T, methodof variationof parameters.

UNIT -IlI: Laplace transforms
Laplace Transforms: Laplace Transform of standard functions, First shifting theorem, Laplace

transforms of functions when they areiltiplied and divided by ‘t’, Laplace transforms of derivatives
and integrals of function, Evaluation iotegrals byLaplace transforms, Laplace transform of periodic
functions, Inverse Laplace transform @ijferent methods, convolution theorem (without proof).
Applications: solving Initial value problems hyplaceTransformmethod.

UNIT -IV: Vector Differentiation
Vectorpointfunctionsandscalampointfunctions,GradientDivergenceandCurl, Directionalderivatives,

Scalar potential functions, Solenoidal and Irrotatigeators.

UNIT -V: Vector Integration
Line, Surface and Volumimtegrals, Theorems of Green, Gauss and Stokes (without proofs) and their

applications.

TEXT BOOKS:
1.  B.S.Grewal,Higher EngineeringVlathematicskhannaPublishers36" Edition, 2010

2. R.K.Jain and S.R.K. lyengar, Advanced EngineeringMathematics, Narosa Publications5"
Edition, 2016.
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REFERENCE BOOKS:

1.
2.

Erwin Kreyszig,AdvancedEngineeringlathematics9" Edition, JohnWiley & Sons,2006.
G.B. ThomasandR.L. Finney, Calculusand Analytic geometry,9" Edition, PearsonReprint,
2002.

H. K. Dassand Er. RajnishVerma, Higher EngineeringMathematics,S Chandand Company
Limited, New Delhi.

N.P. Bali and Manish Goyal, A text book of EngineeringMathematics,L axmi Publications,
Reprint,2008.

ASSIGNMENT QUESTIONS

UNIT -I

SHORT ANSWER QUESTIONS

BOONOO A WNPE

0.

Define exact differential equation.

Solve U@AT@UXLT+ W @T
Find the integrating factor of ®+ ) @ F2TU @0

Find the integrating factor 63—;2 Ae+ UF1

Define orthogonal trajectory.

Write the general form of linear differential equation in x and y terms
Write the general form of the Bernoulli's Equation in 'y’ and ‘X’ terms
Define selforthogonal system of family of curves

State Newton'’s law of cooling.

State law of natural growth.

LONG ANSWER QUESTIONS

1.

2.
3.
4

10.

11.

Solve(TP+ TULDU@TTUPFTY 1) TEGU
Solve UTYH H@FA@YO0
Solve(l1+ W @F (P=UF7T@U

Solve T+ 2 U) %;: U

Solve THK &+ U= 2HKCT
Solve =+ UP=3TPOA?T
Solve%;(TGU7+ Tp=1

Find the orthogonal trajectory of the family of confocal co%cs o|_> =1,
SDANRE GDAL=N=1APAN

Prove that the system of parabolds4a(x+a) is selbrthogonal

Bacteria in a culture rgws exponentially so that the imitinumber has doubled in three
hours. How many times the initial number will be present after 9 hours

The temperature of the surrounding air i§0The temprature of a hot body reducdsom
100°C to 8CC in 10 minutes. What will be the teperature of the body after Minutes?
When will be the temperature 40?
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UNIT -1l

SHORT ANSWER QUESTIONS

Write the general solution of & F & U= 0
Solve( & F3 &+ 4) U= 0

Find the complete solution of &+ 16) U= 0
Solve( &%+ 2 &+ 1) U= A€,

Findthe P.lofl &+ 1) U= T

Findthe P.lof &+ 2) U= £?2KOT

Solve( &%+ 4) U= OBT

Solve( T&° F4 T & 6) U= 0.

Define wronskian of two functions and give an example.
0. 10.Find the wronskian of two functionE and3 T®

BOONOoOMWNE

LONG ANSWER QUESTIONS
Solve( &+ 2&5+ & U= A€+ T8+ OBT

Solve( &+ 5& F6) U= OBT?KOT

Solve( &%+ 3&+2) U= TAOEJT

Solve the differential equatioéé—i F4%L, + 4y = 8/%sin2 T.
Solvg & F1) U= TOEJT

Solve( &%+ 4 &+ 3) U= A?KRAF OBTJ

Solve( & F2 & F3) U= T'A7¢

Solve by the method of variation of paramet&$+ 1) U= O & ?

© © N o g~ WP

Solve( &+ 4) U= P =2JTby variation of parameters.
Solve by the method of variation of paramet&$+ =% U= ?KOR?=

=
o

UNIT -1l

SHORT ANSWER QUESTIONS

Define Laplace transformation and give an example.
Find L{ P A}

Find L{ A’%¢(4? 3G+ OE B}

Find { POEJ=P

iR in
Find L éizid E
State first shifting theorem of Laplatransform.
State convolution theorem.

Find .?5D-2°% _E
®e>8:57

Find .?5 D22 E
®> 56

: ?5

Find . T

© ® N g MwDNPE

=
o

E

LONG ANSWER QUESTIONS

. _ ?KOP 0< K e
1.  Find the Laplace transform & P= D OEJP P &
2. Find (i) L{ PA5BP (i) L{PAC%KIOP
3. Find () LO, PN 5 RP@Hi) . D4—Q (@):3
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Bon [ 64
4.  Using Laplace transform evaludté& ij PANEORP@ @) ij d;fug @P
. . 25 e . 25 e 25 6?9
5. Find (I) . m E(II) . ?m E(III) . m E
6. Find (i) .?°>DH ae>cA))E (ii) . D3—§8e+ ’?KF_’geE
. . N2 5 x . 25 e
7.  Use convolution theorem to find (i) I?m E (i) . ?ﬁ E
8.  Using Laplace &nsform solve the following differential equation
%’VFG%‘} 9U= PAS giventhaty (0) 2 U0)=6
9. Using Laplace transform solve the following D.-E’+ 2%\:+ 5T= A’Sint; given that
To)=0, TO)=1
10. Using Laplace trasform solve the following differential equatio&®+ 9)y = cos2t given that
o) = 1, U@A: F1
UNIT -IV
SHORT ANSWER QUESTIONS
1. FindI(TPFUWV \P.
2. Find a unit normal vector to the surfate T¢+ Wat( F1, F2,5).
3. If zis constant vector then prove tigaad( 5, M= 5 A
4, Find the greatest value of the directional derivative of the fundtien TP UV at (2,1;1)
5.  Find div Bwhen B= grad( '+ U+ V F3TUV
6. Define directional derivative.
7. Prove that div erl B= 0.
8. Define Irrotational vector.
9. Define Solenoidal vector.
10. If = W=T°+ V + TP FV + 2TUVF TYd@s solenoidal then finds
LONG ANSWER QUESTIONS
1. Find the directional derivative ad= x P+ y \ at(2, F1,1) in the direction of( B 2 F+ 2 G.
2. Find the directional derivative o T UV = T0U ¥ 4 T\Pat the poin(1, F2, F1) in the
direction of the normal to the surfa@& T, YV = Tog VF Uat( F1,2,1).
3.  Find the directional derivative of the functidr T° F P+ 2 \Pat the point P=(1,2,3) in the
directionof the line PQ where Q=(5,0,4)
4, Find the angle between the normal to the surfidg \Pat the pointg4,1,2) and
(33, F3).
5.  Find the value of=and >so that the surfacesT® F > U¥/ ( =+ 2) Tand4 T°U+ V' = 4 may
intersect orthogonally at the pajat F1,2).
6. Find the angle between the surfacBs+ P+ \P= 9and V= T'+ U F3at the
Point(2, F1,2).
7. Provethat ;= 2 T&lIn \,+ TSsin V,+ T®dos @s irrotional and find its scaldPotential.
8.  Find constantss > ?so that the vectorgi= ( T+ 2U+ =V,+ (>TF3UF VY +
(4 T+ ? 4 2V @s Irrotational. Also find6 such that #= 1 6.
9.  Prove that div (grad¥) = m (m+1)N ?6
10. Show thati B ] = B'(')+ - B Bwhere N= | &
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UNIT -V

SHORT ANSWER QUESTIONS

1.
2.
3.
4
5.

6.

State Gauss divergence theorem.

State Green’s theorem.

State Stroke’s theorem.

If (= (ATW3 TV B 2TOFF2 T’V @rove that work done is independent of the
Curve joining two points.

Evaluateis (. @lwhere (= T°E- PFand the curvel= Tein the T iplane from
(0,0)to (1, 1)

Define Conservative field.

LONG ANSWER QUESTIONS

1.

10.

11.

12.

Evaluatei s (. @Where (= (5T UF6 T% B (2 UF4 T Fand the curvel= T'in the
T lane from (1, 1) to (2, 8)
Find the work done by the forcge= (2 U+ 3) B T VH( U \F T) Gwvhen it moves a
Particle from the point (0,0,0) to (2,1,1) along the cuTwe2 P, U= P=J @ P.

If ¢=(T°+ U) EF2T Uevaluatei, (. @lvhere ‘c’ is the rectangle in xplane
bounded byU= 0, U= > T=0, T= =
Evaluatei (. J@where (= VE THF3 PV @nd ‘S’ is the surfacd®+ = 16
included in the first octant betweevr 0 =J @= 5.
If (= 4ATVEUVF UCevaluatei where 'S’ is the surface of the cube bounded by

T=0,T= s Uk= KU ==J@&\0, \= =

If ¢=(2T° F3YEF2TUF4T Ghen evaluaté i ( @ () @&nd (i)i ( 2:0) @R

where V' is the closed region bounded By 0, U= 0, \= 0,2 T+ 2 U+ V= 4,
Use Divergence theorem to evaludtd TE UF \PG. J@where ‘'S’ is the surface
bounded by the con&+ = \Pin the planeV= 4.
Verify Gauss divergence theorem f@r= T°B WPH \PG over the cube bounded by the
planesT=0, T= 5 WE=0, b= ==J@=0, V= =
Using Green’s theorem, evaluatgg2 T UF T @ ¥ ( T°+ ) @, Where 'C'is the
closed curve of the region bounded by TéandWP= T
Verify Green’s theona in the plane fori( TP F TU) @7 (P F2 T VU@ Where C is the
square with verticef0,0),(2,0),(2,2) and(0,2).
Evaluate by Stoke’s theorey A @F 2 U @RJ@) Where ‘C’ is the curve
T+ P=9and\= 2.
Verify Stoke’s theorem for,= WP EF2 T Ut&ken round the rectangular bounded by
T=x23U=0,U =
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ADVANCED ENGINEERING PHYSICS

Course Obijectives:

1. To study crystal structures, defects, and material characterization techniques like XRD and
SEM.

2. Tounderstand fundamentdncepts of quantum mechanics and their applications in solids and
nano materials.

3. Tolearn the properties and applications of magnetic and dielectric materials.

4.  To explore the working and applications of lasers and fibre optics in modern technology.

5 To introduce quantum computing principles, Classical bits, qubits and quantum gates.

Course Outcomes:

1. CO1I: Analyze crystal structures, identify defects, and apply XRD and SEM techniques for
material characterization.

2. CO2: Apply quantum mechanical principlés explain particle behavior and energy band
formation in solids.

3. COa3: Classify dielectric and magnetic materials and explain their properties, synthesis, and
applications.

4.  CO4: Explain the principles of lasers and fibre optics and their applicationsrimaaication
and sensing.

5.  COb5: Understand quantum computing concepts, Classical bits and qubits, Single and multiple
gubits and quantum gates.

UNIT -I: Crystallography & Materials Characterization

Introduction: Unit cell, space lattice, basis, lattice parameters; crystal structures, Braws, latti
packing factor: SC, BCC, FCC; Miller indices, inf@anar distance; defects in crystals (Qualitative):
point defects, line defects, surfaceat#$ and volume defects. concept of nano materials: surface area
to volume ratio, Xray diffraction: Bragg's law, Debye Scherrer's formula for crystallite
size(qualitative), scanning electron microscopy (SEM): block diagram, working principle.

UNIT -l : Quantum Mechanics

Introduction, deBroglie hypothesis, Heisenberg uncertainty principle, physical significance of wave
function, postulates of qguantum mechanics: operators in qguantum mechanics, eigen values and eigen
functions; Schrddinger'simhe independent wave equation, particle in a 1D box, Bloch’'s theorem
(qualitative), KronigPenney model (qualitative):-E diagram, formation of energy bands, origin of

band gap, classification of solids, concept of discrete energy levels and quantumaroentiin nano
materials.

UNIT -llI: Dielectric and magnetic materials

Introduction to dielectric materials, types of polarization: Expressions of electronic and ionic
polarizations orientation polarization(qualitative):; ferroelectric, piezoelectric, pyro electric materials
and their applications.

Introduction to magnetic materials, origin of magnetic moratagsification of magnetic materials,
hysteresis, Weiss domain theory efrbmagnetism, soft and hard magnetic materials, applications.
magnets for EV, Giant Magneto Resistance (GMR) device.
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UNIT -1V: Laser and Fibre Optics

Introduction to laser, characteristics of laser, Einstein coefficients andélaions, metastable state,
population inversion, pumping, lasing action, Ruby laserNiddaser, semiconductor diode laser,
applications of lasers.

Introduction to fibre optics, total internal reflection, construction of optical fibre, acceptagte a
numerical aperture, classification of optical fibres, losses in optical fibre, optical fibre for
communication system, applications.

UNIT -V: Quantum Computing

Introduction, linear algebra for quantum computation, Dirac’s Bra and Ket notatidntheir
properties, Hilbert space, Bloch’'s sphere, concept of quantum computer, classical bits, Qubits,
multiple Qubit system, entanglement, quantum gates (any two), quantum computing system for
information processing& evolution (qualitative), challengesl advantages of quantum computing
over classical computation.

TEXT BOOKS:

1.  Walte BorchardOtt, Crystallography: An IntroductignSpringer.

2. Charles KittelIntroduction to Solid State Physjci®ohnWiley & Sons, Inc.

3.  Thomas G.Wongntroduction toClassical and Quantum Computirigooted Grove

REFERENCE BOOKS:

1.  Jozef Grusk&uantum ComputingMcGrawHill

2. Michael A.Nielsen & IsaacL.Chuan@uantum Computation and Quantum Information
Cambridge University Press.

3. John M. SeniorQptical FiberCommunications Principles and Practjd@earson Education
Limited.

Useful Links

: https://shijuinpallotti.wordpress.com/wgontent/uploads/2019/07/optieal
fiber- communicationgrinciplesandpr.pdf
https:/www.geokniga.org/bookfiles/geoknigaystallography_0.pdf
https://dpbck.ac.in/wggontent/uploads/2022/10/Introductibm Solid-State
PhysicsCharleittel.pdf
https:/www.thomaswong.net/introductietio-classicaland quantumcomputingledp.pdf
https:/www.fi.muni.cz/usr/gruska/gbookl.pdf
https://profmcruz.wordpress.com/vgontent/uploads/2017/08/quantttomputation
and quantuminformationnielsenchuang.pdf
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ASSIGNMENT QUESTIONS

Describe the seven crystal systems with diagrams.

Describe 14 Bravaikttice with neat diagrams.

Define basis, space lattice, unit cell & lattice parameters.

Show that F.C.C. is most closely packed than the simple cubic and body centered cubic.
What are Miller Indices? How are they obtained?

Sketch the following planes in a simple cubic structure (100), (110), and (111)

6. Deduce the expression for the inter planer spacing in terms of Miller Indices in case of cubic
crystal.

7. State and Explain the Bragg's law of X ray diffraction.

8.  Calculate the gincing angle of (1 1 1) plane of cubic crystal having axial length®1.5A
corresponding to second order diffraction maximum faa)s of wavelength 0.052nm.

9.  Write a brief note on defects in crystals.

10. a) Write notes on Line defects in crystals.
b) Explain Burger’s vector.

11. Explain the surface area to volume ratio in nanomaterials.

12. Explain in detail about the characterization of nano particles by using SEM.

UNIT: 1l

1. a) Explain the deBroglie hypothesis. Derive the equation forRi®glie Wavelength and write
the properties of matter waves.

2. a) Define Heisenberg uncertainty principle.
b) Write a short note on Eigen values and Eigen functions.

3. a) Deduce the-Dimensional Schrodinger’s time independent wave equation for an electron.
b) Explain the physical significance of wave equation.

4. a) Derive the expressions for the energy and wave function for a particle moving-in one
dimensional potential box.
b) Find the energy of first overtone of an electron confined in a box of side 0.1nm each.

5. Define Bloch’s theorem and explain Krorfgnney model.

6. Describe the postulates of quantum mechanics.

7. Draw Ek diagram and explaiBrillouin’s zones.

8.  Explain the formation of energy band and origin of band gap.

9.  Write a note on quantum confinement of nano materials.

10. Describe the operators in quantum mechanics.

11. a) Obtain the expression for the de Broglgvelength associated with electron.

b) Calculate the wavelength associated with an electron accelerated by a potential of 50V.

12. Write a note on the classification of materials on the basis of energy bands.

UNIT: 1l

1. Define Electricdipole, dipole moment and dielectric constant, electric polarizability, electric
susceptibility.

2.  Explain various polarization mechanisms in dielectrics

3. Derive the expression for electronic polarizability and ionic polarizability.

4.  Write a short noten ferroelectric, Piezoelectric and Pyroelectric materials.

5.  Explain Hysteresis loop of ferroelectric materials.

6. Define Magnetic field induction, magnetic field intensity, Magnetic permeability, Magnetization
& Magnetic susceptibility.

7.  Classify the mgnetic materials based on atomic point of view and Wréi properties.

8.  a) Describe the Hysteresis loop of ferromagnetism.

b)  Distinguish between hard and soft magnetic materials?

9. Explain the Domain theory of ferromagnetism.
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10. Mention the applicationsf magnetic materials.
11. Why do electric vehicles use magnets in their motors?
12. How do magnets help in the working of GMR devices used in data storage and sensors?

UNIT: IV

1.  Write a note on the characteristics of Lasers?

2. Define and derive the relatidretween the probabilities of spontaneous emission and stimulated
emission in terms of Einstein’s coefficients?

Describe construction and working principle of Ruby Lasing system?

Describe construction and working principle of-Ne laser?

Descrile construction and working principle of semiconductor Laser diode?
Distinguish spontaneous and stimulated emissions of radiation.

What is population inversion? Discuss different methods of pumping.

Derive an expression for Numerical Aperturel @cceptance angle of an optical fiber?
Discuss the light propagation in step index and graded index optical fibers?

Explain how optical fiber communication system works along with few applications?
a) Write a note on the principle of optidaoer.

b) Mention the applications of optical fiber.

a) Write a note on the principle of laser.

b ) Mention the applications of laser.

PP O0O~NO O W
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UNIT: V

1. Explain the laws of vectors and matrices of linear algebra in quantum computation.

2. Describe Diac’s Bra and Ket notation. lllustrate their properties.

3. Define Hilbert space and its importance in quantum computation. Mention its key features and
characteristics.

4 Using a diagram, explain the Bloch sphere representation of a single qubit.

5.  Compare andantrast classical bits and quantum bits (qubits).

6. Compare classical computing and quantum computing.

7 Explain the phenomenon of quantum entanglement.

8 What is single qubit gate? Discuss the operation of Paahd PauliY on qubit with truth
tables.

9. Explain inner and outer products using Dirac notation.

10. Write a note on evolution of quantum computing system.

11. Explain the advantages, challenges and few applications of quantum computing.

12. Discuss about quantum information processing and write its lioniat
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