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MATERIAL SCIENCE FOR SENSORS AND DEVICES
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UNIT 1
SEMICONDUCTOR PHYSICS

Introduction to semiconductor -Types of semiconductors - Intrinsic Semiconductors-expression for Carrier
Concentration in Intrinsic Semiconductors, Extrinsic Semiconductors and its expression for Carrier Concentration,
variation of Fermi Level with temperature in Intrinsic and Extrinsic Semiconductors, Hall Effect and its
Applications.

Q.NO QUESTION CO BTL Marks

PART - A

What is meant by a semiconductor? Give examples.

Distinguish between elemental and compound semiconductors

Write a short note on direct bandgap semiconductor with diagram

Explain indirect bandgap semiconductor with diagram.

Find the resistance of an intrinstic Ge rod 1 cm long, 1 mm wide and 1
mm thick at 300 K

Distinguish between intrinsic and extrinsic semiconductor

Distinguish between n-type and p-type semiconductor

Discuss the variation of Fermi level with temperature for p and n type
semiconductors

PART -B
Derive an expression for the density of electrons in an intrinsic
semiconductor

Derive an expression for the density of holes in an intrinsic semiconductor
Derive the expression for carrier concentration in intrinsic
semiconductor.

Derive the expressions for carrier concentration in a n-type
semiconductor
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Obtain an expression for the Hall coefficient and Hall voltage for n-
type and p-type semiconductor.

UNIT 2

OPTICAL PROPERTIES OF MATERIALS AND OPTOELECTRONIC DEVICES

Optical processes in conductor, semiconductor, and insulator - Charge injection and recombination
process - Light detectors - Solar Cell - Light emitting diode - Optical processes in semiconductor devices -
Electro-optics and nonlinear optics: Modulators and switching devices - Optical data storage and its

applications.
QUESTION

PART - A

What are Optical materials? Give its types.
What is the effect of optical absorption in semiconductors

Why group 111 and group 1V elements alone should be chosen for
manufacturing LED’s

Mention any two optical sources with principles.
What is modulation?
In what way OLED is advantage than LED/LCD

What are the parameters and operating speed of switching device?

Calculate the long wavelength limit of an extrinsic semiconductor if the
ionization energy is 0.02 eV

PART -B

Describe the principle, construction and applications of light detectors

Explain the theory and working of LED. And write its advantages,
disadvantages and its applications

Describe the principle, construction, working, advantages, disadvantages
and applications of solar cell

Explain the optical data storage and its applications.

Discuss the charge injection and recombination process in detail.

CO

CO2

CO2

CO2

CO2

CO2

BTL Marks

16

16

16

16
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UNIT 3
MAGNETIC MATERIALS AND THEIR APPLICATIONS

Origin of Magnetic Moment, Bohr Magnetron - Classification of Dia, Para and Ferro Magnetic
Materials - Domain theory of Ferromagnetism - Hysteresis Curve based on Domain Theory - Soft
and Hard Magnetic Materials - Ferrites and their Applications - Magnetic properties in data storage -
GMR sensor and its applications.

Q.NO QUESTION CO BTL Marks
PART - A
A magnetic field of 2000 A/m is applied to a material which has a

susceptibility of 1000. Calculate the intensity of magnetization and flux
density

On the basis of spin how the materials are classified as para, Ferro, and
Ferri magnetic materials

What are hard magnetic materials with its example?
Explain domains in ferromagnetic materials

Classify the magnetic moments based on their magnetic moments.

Define Bohr magnetron.

State the applications of ferrites.

What are the required magnetic parameters for recording?
PART -B
Distinguish between dia, para and ferro magnetic materials. CO3 AN 16

Discuss the domain structure in ferromagnetic materials. CO3 UN 16

(1) Explain the Hysteresis curve on the basis of domain theory. CO3 UN 16
(ii) Distinguish between soft and hard magnetic materials

Describe the writing and reading of data in magnetic hard disk using GMR CO3 AN 16
Sensor.

Discuss magnetic storage techniques in detail. CcO3 AN 16
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UNIT 4
SENSORS

Introduction to sensors — Characteristics and terminology — Static and dynamic characteristics — Micro
and nano-sensors — Fundamentals of sensors — Biosensors — Micro fluids — Packaging and
characterization of sensors — Sensors for aerospace and defence — Organic and inorganic nanosensors.

Q.NO QUESTION CO BTL Marks

PART - A

What is a sensor, and how does it convert a physical stimulus into an
electrical signal?

Explain the role of sensors in modern technology. Can you name a few
common applications?

What is the difference between accuracy and sensitivity in sensors?
How does the resolution of a sensor affect its performance?

What are micro-sensors?
Explain the advantages of nano-sensors
What basic physical principles underlie the operation of most sensors?

How do sensors convert physical phenomena like temperature, pressure,
or light into electrical signals?

PART -B

Describe the static and dynamic characteristics of sensors

What is a biosensor, and how does it differ from other types of sensors?
Describe some common applications of biosensors in healthcare.
What are microfluidic sensors, and how do they work?

What are organic nanosensors, and how do they differ from inorganic
nanosensors?

Discuss the nano sensors in detail
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UNIT 5

DIELECTRIC MATERIALS AND SUPERCONDUCTORS
Dielectric materials - Definition - Dielectric Breakdown — Claussius Mossotti relation.
Introduction to Superconducting materials - Properties - Meissner effect - Type | & Type 1l
superconductors — BCS theory (Qualitative), High-temperature superconductors and
Applications of superconductors - Smart materials- Shape memory alloy - Piezoelectric
materials.

Q.NO QUESTION CO BTL Marks
PART - A
What are dielectric materials?
What are superconducting materials, and what makes them different

from normal conductors?

What are high-temperature superconductors?

Differentiate between type | and type 11 semiconductors.

Define Meissner effect in superconductors.
What are the applications of superconductor?
What are smart materials?

What is meant by dielectric breakdown.

PART -B

Explain the concept of dielectric breakdown. What factors affect
dielectric breakdown in a material?
Derive the Claussius-Mossotti relation for dielectric material

Explain the BCS theory and how it accounts for superconductivity in
materials at low temperatures.

What are shape memory alloys, and how do they work in practical
applications?

Difference between type | and type Il superconductors with diagram.
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UNIT I
TESTING OF HYPOTHESIS

Sampling distributions — Tests for single mean and difference of means (Large and small
samples) — Tests for single variance and equality of variances — Chi square test for goodness
of fit.

Question CO BTL Marks

PART A

Define Type-1 and Type-I1I errors. Co1

Define the following terms: Statistics, Parameter, Standard Error and CO1
Random Sampling.
What is sampling distribution? Co1

Mention the various steps involved in testing of hypothesis. Co1
An airline claims that the typical flying time between two cities is 56 minutes. CO1
Formulate a test of hypothesis with the intent of establishing that the
population mean flying time is different from the published time of 56
minutes.

State the important properties of ‘t’ distribution.

Define y? test for goodness of fit.

Give the application of y” test.

PART B

A sample of 900 members has a mean 3.4 cm and standard deviation 2.61 cm. CO1
Is the sample from large population of mean 3.25 cm and standard deviation

2.61 cm?

A simple sample of heights of 6400 Englishmen has a mean of 170 inches CO1
and a standard deviation of 6.4 inches, while a simple sample of heights of

1600 Australians has a mean of 172 inches and a standard deviation of 6.3
inches. Do the data indicate that Australians are on the average taller than
Englishmen?

A Mathematics test was given to 50 girls and 75 boys. The girls made an CO1
average grade of 76 with SD of 6, while boys made an average grade of 82

with SD of 2. Test whether there is any significant difference between the

UNITED INSTITUTE OF TECHNOLOGY




performance of boys and girls.

Given a sample mean of 83, a sample standard deviation of 12.5 and a sample
size of 22, test the hypothesis that the value of the population mean is 70
against the alternative that it is more than 70. Use the 0.025 significance
level.

A certain injection administered to each of 12 patients resulted in the

following increases of blood pressure: 5, 2, 8,-1, 3,0, 6, -2, 1, 5, 0, 4.Can it
be concluded that the will be in general, accompanied by an increase in B.P?

Samples of two types of electric bulbs were tested for length of life and the
following data were obtained.
Size Mean S.D.

Sample | 8 1234 hours 36 hours

Sample |1 7 1036 hours 40 hours
If the difference in the means sufficient to warrant that sample I bulbs are
superior to sample Il bulbs?

Two horses A and B were tested according to the time( in seconds) to run a
particular race with the following results:

Horse A 28 30 32 33 33 29 34

Horse B 29 30 30 24 27 29

Test whether the horse A is running faster than B at 5% level.
The following data gives the number of aircraft accidents that occurred

during the various days of a week. Test whether the accidents are uniformly
distributed over the week.
Days Mon Tue Wed Thu Fri Sat
No.of
accidents

15 19 13 12 16 15

A group of 10 rats fed on diet A and another group of 8 rats fed on diet B

recorded the following increase in weight
Diet A: 5168|112 10
Diet B 2 3|6 (8]|10

Find if the variances are significantly different.

An instructor has two classes A and B, in a particular subject, class A has 16
students while class B has 25 students. On the same examination, although
these was no significant difference in mean grade class A has standard
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deviation of 9, while class B had a standard deviation level of 12.Can we
conclude at the 0.01 level of significance that the variability of class B is
greater than that of class A.

UNIT N
DESIGN OF EXPERIMENTS

One way and two way classifications — Completely randomized design — Randomized block
design — Latin square design.

Question CO BTL Marks

PART A
What are the basic principles in the design of experiment?
Explain the ANOVA table for one way classification.
Summarize the assumptions involved in ANOVA.
What is ANOVA?
List any two differences between RBD and CRD.
What are the advantages of Latin square design.
Compare the advantages and disadvantages of Randomized block design.

Compare and contrast LSD and RBD.

PART B

The following table shows the lives in hours of four brands of electric lamps,
Brand A | 1610 | 1610 | 1650 | 1680 | 1700 | 1720 | 1800

Brand B | 1580 | 1640 | 1640 | 1700 | 1750
Brand C | 1460 | 1550 | 1600 | 1620 | 1640 | 1660 | 1740 | 1820
Brand D | 1510 | 1520 | 1530 | 1570 | 1600 | 1680

Perform an analysis of variance test the homogeneity of the mean lives of the
four brands of lamps.
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The following data represent the number of units production per day turned CO2 AN
out by different workers, using 4 different types of machines.

Machine Type

A B C D
44 38 47 36
46 40 52 43
Workers 34 36 44 32

43 38 46 33
5 38 42 49 39

Test whether the five men differ with respect to mean productivity and test
whether the mean productivity is the same for the four different machine

types.

Analyze the variance in the Latin Square of yields (in kgs) paddy where P, Q, CO2 AN
R, S denote the different methods of cultivation.

S122 P121 R123 Q122
Q124 R123 P122 S125
P120 Q119 S120 R121

R122 S123 Q121 P122
Examine whether the different methods of cultivation have given

significantly different yields.

A farmer wishes to test the effect of 4 different fertilizers A, B, C, D onthe CO2 AN
yield of wheat. The fertilizers are used in a LSD and the result are tabulated.

A18 c21 D 25 B 11
D 22 B 12 A15 C19
B 15 A 20 C23 D24
C22 D21 B 10 Al7

Perform an analysis of variance.
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UNIT 111
SOLUTION OF EQUATIONS AND EIGENVALUE PROBLEMS

Solution of algebraic and transcendental equations — Fixed point iteration method - Newton
Raphson method- Solution of linear system of equations — Gauss elimination method —
Pivoting — Gauss Jordan method — Iterative methods of Gauss Jacobi and Gauss Seidel —
Eigen values of a matrix by Power method.

Question CO BTL Marks

PART A
What is the condition for convergence and order of convergence for fixed CO3
point iteration method?
State the Newton-Raphson method formula and condition for convergence. CO3
What are the various methods of solving simultaneous linear equations? COo3
Explain the term pivot elements. COo3
Compare Gauss elimination method and Gauss Seidal method COos3

What is the sufficient condition for Gauss — Seidel method to converge. COos3

Infer which of the iterative methods for solving linear system of equations CO3
converge faster? Why?
COos3

1 2
Find the dominant Eigen value of the matrix {3 4} by power method.

PART B

Find the positive root for the equations given below by Newton-Raphson

method (i) 3x — cosx =1(ii) x logiox = 1.2(iii) x* —x-9=0

())Solve the following system of equations by Gauss elimination and Gauss

Jordan methods 10x-2y+3z=23, 2x+10y-5z=-33, 3x-4y+10z=41.

(i) Using Gauss Jordan method solve the following equations 2x+y+4z=12,
8x-3y+2z=20, 4x+11y-z=33.

Solve the following system of equations by Gauss-Jacobi and Gauss-Seidel CO3
method 27x+6y-z=85, x+y+54z=110, 6x+15y+2z=72.
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()Solve by Gauss-Jacobi method, the system of following equations correct CO3 AP
to three decimal places 30x-2y+3z=75,x+17y-2z=48,x+y+9z=15.
(i) Using Power method, find the numerically largest Eigen value of

1 -3 2
A=|4 4 -1
6 3 5

5 0 1 CO3 AP

Using Power method, find all the Eigenvalues of A=|0 -2 0
1 0 5
UNIT IV

INTERPOLATION, NUMERICAL DIFFERENTIATION AND NUMERICAL  INTEGRATION

Newton’s forward and backward difference interpolation — Approximation of derivatives
using interpolation polynomials — Newton’s divided difference interpolations -
Numerical single and double integrations using Trapezoidal and Simpson’s 1/3 rules.

Question CO BTL Marks

PART A
State Newton’s divided difference interpolation formula.
State Gregory-Newton forward difference interpolation formula.
State any two properties of divided differences.

What is inverse interpolation?

2
State the Newton’s backward difference formula for % 3 2/ )
X

List the errors in Trapezoidal and Simpson’s rules of numerical integration.

What is the condition about the intervals for using Simpson’s 1/3 rule.

List two practical applications of Simpson’s one third rule.
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PART B

Using Newton’s forward interpolation formula find the polynomial f(x) COA4
satisfying the following data. Hence, evaluate y at x=5
X 4 6 8 10
Y 1 3 8 10
()Compute f(8) by Newton’s divided differences formula for the data
X 4 5 7 10 11 13
f(x) 48 100 294 900 1210 2028
(i) The following data are taken from the steam table:
Temp. °C | 140 150 160 170 180
Pressure 3.685 4.854 6.302 8.076 10.225
kg/cm?
Calculate the pressure at temperature t=142°and t=175°
Compute the first, second and third derivatives of the function f(x) at x=1.5
x: 15 20 25 30 35 4.0
f(x): 3.375 7.0 13.625 24.0 38.875 59.0

()By dividing the range into ten equal parts evaluate Isin Xdx by
0

Trapezoidal and Simpson’s rule .Verify your answer with integration.
6
dx

(if)Evaluate 1+ x by using Trapezoidal rule and Simpson’s 1/3 rule and

0
compare with its exact solution.

1424

Evaluate j jidxdy by Simpson’s rule and Trapezoidal rule. Verify your
12 Xy

result by actual integration.
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UNIT V
NUMERICAL SOLUTION OF ORDINARY DIFFERENTIAL EQUATIONS

Single step methods: Taylor’s series method — Euler’s method — Modified Euler’s
method — Fourth order Runge-Kutta method for solving first order differential equations
— Multi step methods: Milne’s and Adams — Bash forth predictor corrector methods for
solving first order differential equations.

Question CO BTL Marks

PART A
What are the different methods of solving an ordinary differential equations?  CO5

State the disadvantages of Taylor’s series method. CO5

Using Euler’s method, find y(0.2) given y’= x*+y, y(0)=1. CO5

Compute y at x=0.25 by Modified Euler method giveny’=2xy, y(0)=1. CO5

Compare Runge-Kutta methods and Predictor-Corrector methods for solution CO5
of initial value problem.
Write the Adam’s-Bashforth Predictor and Corrector formulae. CO5

Compare Single-step method and Multi-step method? CO5

How many prior values are required in Milne’s method to predict the next CO5

value?

PART B

Compute y(0.1) and y(0.2) correct to 4 decimal places if y(x) satisfies
y’=x+y, y(0)=1 by Taylor’s series method.
(1) Using Taylor’s series expansion find y at x=0.1 correct to three significant

digits given % — 2y = 3¢*,y(0) = 0.

(i)Using Euler’s method find y(0.2),y(0.4) and y(0.6) from Z—z:x+y ,
y(0) =1 withh =0.2.

() Using Euler’s method find the solution of the initial value problem
Z—z = log(x + y),y(0) = 2 at x=0.2 by assuming h = 0.2.

(iCompute y(0.2) by modified Euler’s Method for the equation
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ﬂ—y—xz +1,y(0)=0.5.
2 2

dx
Using R- K method of 4" order , solve dy Y =X giveny(0) =1 at
dx  y® +x°
x=0.2,04.
()Using Milne’s predictor corrector method, find y(4.4) given CO5 AP
5xy’+y2—2=0 given y(4) =1, y(4.1) = 1.0049 , y(4.2) = 1.0097 ,

y(4.3) = 1.0143.
(if) Using Adam,s Bashforth predictor corrector method, find y(1.4) given

% =x2(L+ V), y() =1, y(L.1) =1.233, y(L.2) =1.548, y(1.3) =1.979.

16
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UNIT I
EFFECTIVE SPEAKING OVERVIEW

Reading: Employ skimming and scanning techniques and analyze complex texts,
identifying implicit meanings and drawing connections.

Writing: Word formation, sentence types, and informal letters.

Grammar: homonyms, homophones, and homograph and exhibit impeccable subject
verb agreement.

Q.No Question CO BTL Marks

PART A

Fill in the blanks with the correct homophone.
a) Ineedto  (buy/by) some groceries.

b) The __ (knight/night) rode on his horse.

c) The ___ (sun/son) is shining brightly.

d) Shewantsto __ (write/right) a letter.

Identify and correct the homonym error in each
sentence:

a) She placed the vail on her head.

b) He threw the ball threw the window.

c) The bear ate all the berries.

d) She could sea the dolphins from the shore.

Write sentences for each pair of homonyms:

a) Bow
b) Bat

c) Close
d) Date

Fill in the blanks with the correct homonym.

a) Either the students or the teacher ___ (is/are) going to
present the project.

b) The committee _ (has/have) made its decision.

c) Each of the books ___ (is/are) on the shelf.

d) The team __ (was/were) celebrating its victory.

Match the subject with the correct verb to complete
each sentence
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a) The bouquet of flowers __ (are beautiful/is beautiful)
b) The pair of shoes ___ (is in the closet/are in the closet)

Word Formation Exercises

a) Form a noun from the verb -decide.

b) Form an adjective from the noun-beauty.
¢) Form a verb from the noun -success.

d) Form an adverb from the adjective -quick.

Transform the following sentences.

a) She was tired. She went to bed early. (Complex)

b) I finished my homework. | watched TV. (Compound)
c) Although it was raining, we went for a walk. (simple)
d) The sun set, and the stars appeared. (simple)

Write sentences for the following Sentence types.

a) Write a declarative sentence about your favourite
hobby.

b) Write an interrogative sentence inquiring about
someone's favourite subject in school.

c) Write an exclamatory sentence expressing fear about a
loud noise.

d) Write a declarative sentence about your plans for the
next vacation.

PART B

Read and respond to the following comprehension
passage.

The Impact of 10T on Modern Engineering
The Internet of Things (IoT) is revolutionizing various
sectors, including engineering. 10T refers to the network of
interconnected devices that communicate and exchange
data. Engineering applications of 10T are vast, ranging from
smart homes to industrial automation. One of the primary
benefits of 10T in engineering is enhanced efficiency. For
instance, smart sensors in manufacturing plants can monitor
equipment  health, predict failures, and schedule
maintenance, thereby reducing downtime and increasing
productivity.
Moreover, 10T enables real-time data collection and
analysis, which is crucial for making informed decisions. In
civil engineering, 10T can be used for structural health
monitoring of bridges and buildings. Sensors can detect
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anomalies and send alerts, ensuring timely maintenance and
preventing catastrophic  failures. In  transportation
engineering, 10T aids in traffic management by providing
real-time traffic data, helping to optimize traffic flow and
reduce congestion.
Another significant advantage of 10T in engineering is its
role in energy management. Smart grids leverage 10T to
balance energy supply and demand, leading to more
efficient energy usage and reduced costs. Additionally, 10T
is pivotal in the development of autonomous vehicles.
Engineers use 10T to integrate various sensors and systems,
enabling vehicles to communicate with each other and their
surroundings, enhancing safety and efficiency.
Despite its numerous benefits, 10T also presents challenges,
such as security concerns and data privacy issues. Engineers
must address these challenges to harness the full potential
of 10T in engineering.
Questions:
1. What is the Internet of Things (10T)?
2. How does IoT enhance efficiency in manufacturing
plants?
3. What role does IoT play in civil engineering?
How does IoT contribute to traffic management in
transportation engineering?
What is the significance of 10T in energy
management?
How is 10T used in the development of autonomous
vehicles?
What are some challenges associated with 10T in
engineering?
Give an example of how loT can prevent
catastrophic failures in civil engineering.

Write a letter to your friend persuading them to join you in CO1 AN
a weekend volunteering program and explain its personal
and social benefits.

Write a letter to your younger brother/sister advising them CO1 UN
on how to deal with negative peer pressure.
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Assume you are the Student Chairman. Write a dialogue CO1 UN
between you and your College Principal in which you

submit and explain a proposal to initiate a new student club

(such as a Debate Club / Innovation Club / Environment

Club). The dialogue should include objectives, benefits, and

the principal’s response.

Your friend who is anxious about a major change (new CO1 UN
course, new job, relocation). Write a letter helping them see
change as an opportunity.

UNIT N
READING STRATEGIES

% Reading: comprehension passages, -Differentiate between facts and opinion articles
from newspapers and magazines, and practice cloze exercises.

% Writing: Instructions, Recommendations.

« Grammar: Parts of speech, articles.

Q.No Question CO BTL Marks
PART A

Underline the noun in each sentence:
a) She loves reading science fiction novels.
b) The children played in the park all afternoon.

Identify the prepositions in the following sentences:
¢) The cat is under the table.
d) We walked through the forest to reach the lake.

Fill in the blanks with the correct article (a, an, the): CO2
a) ___ apple a day keeps the doctor away.

b) He is ___ engineer by profession.

c)She adopted ___ cat from the shelter.

d)We visited ____ Eiffel Tower during our trip to Paris.

Correct the errors in the use of articles in the following CO2 RE
sentences:

a) She bought a new car from the dealership.

b) He is an honest man and a good friend.
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Fill in the blanks with suitable words given below. CO2 UN
In the middle of the night, there was a loud

Everyone in the house woke up, startled. They quickly

realized that it was coming from the (b). The father

went downstairs to check, and found the (c) had

fallen. He (c) it up and made sure everything was

okay before going back to

Words to Choose From
noise, scream, whisper, basement, attic, kitchen
picture, lamp, vase, picked, looked, cleaned
bed, work, sleep

Fill in the blanks with suitable verbs

a) She  (read) a book every evening.

b) They  (play) soccer on weekends.

c) They __ (leave) before we arrived.

d) He __ (write) the letter before I could reply.

Word Formation Exercises
a) Noun from the verb achieve
b) Adjective from the noun danger
c) Verb from the noun strength
d) Adverb from the adjective happy

Fill in the blanks with suitable adverbs.
a) The lecture was very delivered.
b) She wrotea ___ poem.

Correct the errors in the use of articles in the following
sentences:

a) She bought a new car from the dealership.

b) He is a honest man and a good friend.

PART B

Write eight recommendations to preserve our natural
resources.
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Write eight recommendations to fulfil the academic
responsibility

Write 8 instructions to follow when preparing for an exam.

Write 8 instructions to follow when using a computer lab.

Write 8 recommendations to keep environment clean

UNIT 111
GROUP INTERACTION ESSENTIALS

Reading: Identify lexical and contextual meanings in reading materials.
Writing: Draft formal letters, for seeking permission, essays and inviting guests.
Grammar: Phrasal verbs and single-sentence definitions, modifiers -adjectives

and adverbs.

Question CO BTL Marks

PART A

Fill in the blanks with the correct phrasal verb

a) The car ___ (broke down / broke up) on the way to the
office.

b) She decided to ___ (give up / give out) smoking.

c) He _ (set up / set off) a new business in town.
d)They __ (ran out of / ran into) milk and had to go to the
store.

Choose the correct adjective or adverb to complete the  CO3
sentence

a) The ___ (happy/happily) children played in the park.

b) She danced ___ (graceful/gracefully) on the stage.

c) The ___ (large/largely) house is on the corner of the

street.

d) Heran ___ (quick/quickly) to catch the bus.

Write the correct meaning for the following phrasal CO3
verbs

a) Break down

b) Carry out

RE
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Write a definition for the following words

a) photosynthesis
b) ecosystem

Complete the Cloze passage

(a) was packed with people waiting for the
concert to begin. The lights dimmed, and the (b)
walked onto the stage. The crowd cheered loudly. The
music started, and everyone began to (c) along. It was
an amazing performance that lasted for (d) hours.
Everyone left the venue feeling

Words to Choose From:
stadium, cinema, park,band, actors, dancers,sing, dance,
talk,one, two, three, happy, sad, excited

Complete the Cloze passage
The old clock in the living room had stopped
decided to fix it himself. He carefully opened the
and examined the gears. After tinkering with it for a while,
he found the problem and fixed it. He wound the clock, and
it started (c) again. He smiled, satisfied with his
work, and placed the clock back on the (d). It was
nice to have (e) working again.
Words to Choose From:
Words to Choose From
working, moving, chiming,case, window, book,ticking,
ringing, stopping,shelf, table, floor,it, him, her

Choose the correct one.
a) Turn down
a) To increase volume
b) To reject or refuse
b) Run out of
a) To deplete the supply
b) To restock

Write sentences for the following phrasal verbs
a) turn down
b) take off
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PART B

Draft a formal letter seeking permission from the principal
to organize a cultural event in your school auditorium.
Mention the purpose of the event, the date and time, and
the activities planned.

Write an essay on The Problem of Plastic Waste and
Discuss the causes of plastic pollution, its environmental
consequences, and possible alternatives to reduce plastic
use.

Draft a formal invitation letter to a guest speaker for your
school's annual science fair. Mention the date, time, venue,
and purpose of the event, and express your enthusiasm
about their participation.

Write a formal invitation letter to a distinguished alumnus
to be the chief guest at your college's graduation ceremony.
Provide details about the date, time, venue, and the
significance of the event.

You can explore how renewable energy sources like solar;
wind, hydro, and geothermal power can contribute to
sustainable development. Discuss the environmental,
economic, and social benefits of renewable energy, the
challenges in its adoption, and potential solutions to
overcome these obstacles.

UNIT IV
EFFECTIVE WRITING

Reading: Summarize and paraphrase texts.
Writing: Business letters, email etiquette, and free writing.
Grammar: compound nouns and Degrees of Comparison.

Question CO BTL Marks
PART A

Find the compound nouns in the following sentences CO4 RE
a) My grandmother loves to read bedtime stories to us
every night.
b) The football match was intense and kept everyone on
the edge of their seats.
c) During our road trip, we visited several small towns
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and met many friendly people.
d) Make sure to pack your toothbrush and toothpaste for
the trip.
Complete the sentences by choosing the correct formof CO4 RE
the adjective from the options provided

a) This book is (interesting, more
interesting, most interesting) than the one I read last
week.

b) Mount Everest is the (high, higher,
highest) mountain in the world.

c) Today feels (cold, colder, coldest) than
yesterday.

d) Heisthe (smart, smarter, smartest)
student in the class.

Write a sentence wusing the positive,
comparative, and superlative forms of each
adjective
a) Bright
b) Intelligent
c) Friendly
d) Brave
Complete the sentences by choosing the correct
compound noun from the options provided.
a) He bought a new for his morning jog.
(water bottle, post office, ice cream)
b) She loves to read before going to bed.
(football, basketball, bedtime stories)
c) They sent the package at the . (post
office, well-being, football)
d) The was very scenic and enjoyable.
(road trip, mother-in-law, laptop
Complete the sentences by choosing the correct formof CO4 RE
the adjective from the options provided.

a) Thispuzzleis _ (difficult, more
difficult, most difficult) than the previous one.

b) Heis the (fast, faster, fastest)
runner in the team.

C) i (tall, taller, tallest) than her
brother.

d) Thisisthe .....................(expensive, more
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expensive, most expensive) dress in the store.

Complete the sentences by choosing the correct formof CO4 RE
the adjective from the options provided.

a) The professor’s explanation was far
(clear, clearer, clearest) than the textbook description.

b) Of all the candidates interviewed, she gave the

(impressive, more impressive, most
impressive) presentation.

c) This research paper is (relevant, more
relevant, most relevant) to our current project than the
others.

d) The opera performance was the
(memorable, more memorable, most memorable)
cultural event of the year.

Identify the errors form of the adjectives to complete the CO4 UN

comparisons
a) He is the more smartest boy in the class.

b) Today is the colder than yesterday.
c) That was the most happiest moment of my life.
d) Between the two cars, this one is the most faster.
Match the correct form of the adjectives from the CO4
column Ato B

A B
a | This book is interesting. Comparative

This book is more interesting | Positive
than that one.

This is the most interesting Positive
book in the library.

She is tall. Superlative
PART B

Write a business letter to a supplier requesting a quotation
for office supplies. Include necessary details such as
quantities, specifications, and delivery timelines.

Draft an email to a client apologizing for a delay in project
delivery. Ensure your email follows proper email etiquette,
including a clear subject line, polite language, and a
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professional closing.

Write a free-form essay on the topic "The Impact of Social CO4 UN 16
Media on Modern Communication." Discuss both positive
and negative aspects, providing relevant examples and
personal insights.

Summarize the following passage in your own words:
"In today's digital age, cybersecurity has become a critical
concern for individuals, businesses, and governments
around the world. With the rapid advancement of
technology, the ways in which we communicate, work, and
store information have drastically changed, making us more
reliant on digital systems than ever before. However, this
increased reliance on technology has also made us more
vulnerable to cyber threats.

Cybersecurity involves protecting computer systems,
networks, and data from unauthorized access, theft, and
damage. Cyber threats can come in various forms, such as
hacking, phishing, ransomware attacks, and malware.
These threats can have severe consequences, ranging from
financial losses to compromising sensitive information and
even endangering national security.

One of the primary reasons for the growing concern about
cybersecurity is the increasing number of cyberattacks.
High-profile data breaches, such as those affecting major
corporations and government agencies, have highlighted
the potential risks and the need for robust cybersecurity
measures. These breaches often result in the theft of
personal information, financial data, and intellectual
property, causing significant damage to the affected entities
and individuals.

To combat cyber threats, it is essential to implement strong
cybersecurity practices. This includes using firewalls,
encryption, and multi-factor authentication to protect
systems and data. Regular software updates and patches are
also crucial in addressing vulnerabilities and preventing
attacks. Additionally, educating employees and users about
safe online practices can help reduce the risk of falling
victim to cyber threats.

Governments and organizations must also invest in
advanced cybersecurity technologies and collaborate with
cybersecurity experts to stay ahead of evolving threats.
International cooperation is vital in addressing cybercrime,
as cybercriminals often operate across borders, making it
challenging to track and apprehend them.
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In conclusion, as we continue to embrace the digital age,
cybersecurity will remain a top priority. By implementing
robust cybersecurity measures and staying vigilant, we can
protect our digital assets and ensure a safer online
environment for everyone."

Write a letter to a bank manager regarding unauthorized
transactions in your company account and request
immediate investigation.

UNIT V
GRAPHICAL REPRESENTATION OF WRITING

% Writing: Prepare Cover letter & resume, transcripts for speeches and create pictorial
representations (charts, graphs, etc.).

0,

% Grammar: Learn single-word substitutes, abbreviations, and identify sentence errors.
Q.No Question CO BTL Marks

PART A

Find the Single-Word Substitute for the following
sentences

a) A person who writes novels

b) One who studies the stars and planets

c) A speech given by one person

d)A remedy for all diseases

Expand the following Acronyms

a) CEO

b) NASA

c) FBI

d) WHO.

Identifying Sentence Errors and rewrite it correctly.

a) She don't like to play football.

b) The informations provided by him were very useful.
c) Each of the students were given a prize.

d) He works hardly to achieve his goals.

Choose the best choices given below.

1.1T stands for:

a. International Trade

b. Information Technology
c. Income Tax

d. Industrial Training
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2.PC can mean:

a. Personal Computer
b. Police Constable

c. Private Company

d. Postal Code

3.MB is the abbreviation for:

a. Megabyte

b. Medical Board

c. Member of Parliament (MP)
d. Management Board

4.Choose the correct expansion of ATM:

a. Automated Teller Machine

b. Air Traffic Management

c. At The Moment

d. Advanced Technology Module

Fill in the blanks with the appropriate adjective form: CO5
a) Sheis (smart) than her sister.

b) This is the (good) movie I've seen.

c) Heisas (strong) as an ox.

d) This road is (narrow) than that one.

Add the correct prefix to form a new word.
a) ___ possible (im/un/dis/re)
b) __active (in/re/ mis/ pre)

c) _ legal (il /un/dis/re)
d) __ happy (un/dis/re/ mis

Complete the sentences by using the correct form of the  CO5
word in brackets.

a) The new policy aims to improve the of

public transport in the city. (EFFICIENT)

b) She spoke so that everyone was convinced

by her argument. (PERSUADE)

c) The company is seeking candidates who

can adapt quickly to change. (INNOVATE)

d) His sudden during the meeting surprised all

the participants. (ARRIVE)

Transform the following sentences into indirect speech:  CO5
a) He said, "I am going to the market."

b) She asked, "Can you help me with this task?"

c) They said, "We have finished our work."

d) The doctor said, "You need to rest."”
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PART B

Write a cover letter addressing the Hiring Manager,
introducing yourself, explaining why you are interested in
the position, highlighting your relevant skills and
experience, and expressing your enthusiasm for the role.
Prepare a resume that includes your contact information,
objective statement, education, work experience, technical
skills, and any relevant certifications or projects.

Write a transcript for a 5-minute speech to be delivered at a
university's annual cultural festival. Include an
introduction, main points to cover (such as the importance
of cultural diversity, student involvement, and future
aspirations), and a conclusion.

Create a bar graph to visually represent survey data on
students' favorite extracurricular activities. The data is as
follows: Sports (40%), Music (30%), Art (20%), and
Drama (10%). Label the axes, title the graph, and use
different colors for each category.

Write a job application with a cover letter for the position
of Data Analyst. Emphasize analytical skills, tools known,
and problem-solving ability.
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UNIT I
PLANE CURVES

Basic Geometrical constructions, Conic-Construction of ellipse, parabola and hyperbola by eccentricity method-

Construction of cycloid-construction of involutes of square and circle

to the above curves.

Q.No

Question

PART A

Construct a curve when the distance between focus and the directrix is
equal to 60 mm and eccentricity is 2/3. Name the curve. Draw the tangent
and normal at any point on the curve.

Construct a curve when the distance between focus and the directrix is
equal to 50 mm and eccentricity is 2/3. Name the curve. Draw the tangent
and normal at any point on the curve.

Construct a curve when the distance of the focus from directrix is 30 mm
and eccentricity is equal to 5/4. Name the curve. Draw the tangent and
normal at any point on the curve.

Construct a curve when the distance of the focus from directrix is 40 mm
and eccentricity is equal to 4/3. Name the curve. Draw the tangent and
normal at any point on the curve.

Construct a curve when the distance of the focus from directrix is 30 mm
and eccentricity is equal to 1. Name the curve. Draw the tangent and
normal at any point on the curve

Construct a curve when the distance of the focus from directrix is 40 mm
and eccentricity is equal to 1. Name the curve. Draw the tangent and
normal at any point on the curve

Draw a cycloid for a circle of diameter 40 mm. Also draw the tangent
and normal at any point on the curve.

Draw a cycloid for a circle of diameter 30 mm. Also draw the tangent
and normal at any point on the curve.

Draw an involute of a circle of diameter 40 mm. Also draw the tangent
and normal at any point on the curve.

Draw an involute of a circle of diameter 30 mm. Also draw the tangent
and normal at any point on the curve.

CO

BTL

- Drawing of tangents and normal

Marks
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UNIT N
PROJECTION OF POINTS, LINES AND PLANE SURFACE

Projection of points, Projection of straight lines (only First angle projections) inclined to both the principal
planes-Determination of true lengths and true inclinations by rotating line method. Projection of planes
(polygonal and circular surfaces) inclined to both the principal planes by rotating object method.

Q.No Question CO BTL Marks

PART A

Mark the projections of the following points on a common reference line.
Take 30 mm distance between the projectors. A.10 mm above HP and 60
mm infront of VVP. B.45mm above HP and 5 mm infront of VP. C.20 mm
above HP and50mm behind VP. D.25 mm above HP and on VP.
E.55mmbehind and 30 mm below HP F.is on both HP and VP.

A line AB, 60 mm long has its end A, 20 mm above the H.P and 10 mm in
front of V.P. It is inclined at 40° to the H.P and 50° to the V.P. Draw its
projections.

A line EF, 85 mm long has its end E, 25 mm above the H.P and 20 mm in
front of the V.P. The top and front views of the lengths of 55 mm and 70
mm respectively. Draw the projections of the line and find its true
inclinations with the V.P and the H.P.

A line AB 75 mm long has its one end A 20 mm above H.P, 25 mm in
front of V.P, while the other point B is 50 mm above H.P and 60 mm in
front of V.P. Draw its projections. Determine the true inclinations with
HP &V.P.

A triangular lamina of sides 40 mm is resting on H.P with one of its corner
touching it such that the lamina makes 60° to H.P. If the side opposite to
this corner makes 30° to V.P. draw its projections.

Square lamina ABCD of 60 mm side with one of its edge on H.P and
lamina inclined at an angle 45° to H.P and one of its edge inclined at an
angle of 30° to V.P. Draw its projections.

A rectangular plate ABCD of sides 75 X 25 mm is resting on one of its
shorter side on H.P and the surface is inclined at 30° to H.P. The resting
edge is inclined at an angle of 35° to V.P. Draw its projections.

Draw the projection of a hexagon of side 30 mm having one of its side in
H.P and inclined at 60° to V.P. and the surface is inclined at 35° to H.P.

A regular Pentagonal lamina of 30 mm sides has one edge in H.P and
inclined at an angle of 30° to V.P. Draw its projections, when its surface is
inclined at an angle of 45° to H.P. Draw its projections.

Draw the projections of a circular thin plate of diameter 50 mm resting on
the ground on a point A on the circumference, its plane inclined at 45° to
H.P and plan of the diameter AB making 25° with V.P.
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UNIT 111
PROJECTION OF SOLIDS

Projection of simple solids like prisms, pyramids, cylinder, cone and truncated solids when the axis is inclined
to one of the principal planes and parallel to the other by rotating object method.

Q.No

Question

PART A

Draw the projections of a triangular prism of base side 25 mm and axis 60
mm resting on H.P on one of its base sides with the axis inclined at 40° to
H.P and parallel to V.P.

A pentagonal prism of base side 35 mm and axis length 65 mm is resting
on H.P. on one of its base corners with its base inclined at 40° to H.P and
parallel to V.P. Draw its projections.

A hexagonal prism of base side 40 mm and axis length 75 mm is resting
on H.P. on one of its base sides with its axis inclined at 40° to H.P and
parallel to V.P. Draw its projections.

Draw the projections of a cube of side 40 mm when it rests on one
of its corner with the diagonal of the solid horizontal.

A cylinder of base diameter 50 mm and axis length 70 mm resting on the
ground with its axis making an angle of 50° with H.P. Its axis is parallel to
V.P. Draw its projections.

A cone of base diameter 45 mm and axis length 65 mm is resting on H.P
on a point on the circumference of the base. Its base is inclined at 50° with
H.P and axis is parallel to V.P. Draw its projections.

A hexagonal pyramid of base side 25 mm and axis length 75 mm with rest
on one of its base edges on the H.P, with its base inclined at 30° to the H.P
and parallel to the V.P. Draw its projection.

Draw the projection of a pentagonal pyramid of base 25 mm sides and axis
60 mm long, when it is lying on the H.P on one of its base edges, such that
the axis is parallel to VP and inclined at 30° to H.P.

Draw the projections of a square pyramid of 40mm side and axis 60mm
long, when it lies on the H.P with its slant edge and axis parallel to V.P.
Draw the projection of a pentagonal pyramid of base side 25mm and axis
height 60mm with a triangular face perpendicular to H.P.

CO

BTL

Marks
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UNIT IV
PROJECTION OF SECTIONED SOLIDS AND DEVELOPMENT OF SURFACES

Sectioning of above solids in simple vertical position when the cutting plane is inclined to the one of the
principal planes and perpendicular to the other — obtaining true shape of section. Development of lateral
surfaces of simple and sectioned solids — Prisms, pyramids cylinders and cones.

Q.No Question CO BTL Marks

PART A

A square pyramid of side of base 25 mm and height 60 mm rests on the
H.P on its base with a base perpendicular to V.P. It is cut by plane
perpendicular to V.P and inclined at 30° to H.P. The cutting plane meets
the axis at 25 mm from the vertex. Draw the elevation, sectional plan and
true shape of the section.

A pentagonal pyramid of base side 20 mm and altitude 55 mm rests on its
base on the H.P with one of its base edges perpendicular to V.P. It is cut
by plane perpendicular to V.P and inclined at 50° to H.P. The cutting plane
meets the axis at 15 mm above the base. Draw the elevation, sectional plan
and true shape of the section.

A hexagonal pyramid of base side 25 mm and altitude 70 mm rests on its
base on the H.P with one of its base side parallel to V.P. It is cut by plane
perpendicular to V.P and inclined at 35° to H.P and bisecting the axis.
Draw the elevation, sectional plan and true shape of the section.

A Cylinder of diameter 48 mm and altitude 55 mm rests on its base on
H.P. It is cut by plane perpendicular to V.P and inclined at 45° to H.P. The
cutting plane meets the axis at a distance of 16 mm from the top. Draw the
elevation, sectional plan and true shape of the section.

A Cone of base diameter 65 mm and axis length 80 mm, resting on the

H.P on its base. It is cut by plane perpendicular to V.P and inclined at 45°
to H.P and is bisecting the axis. Draw the elevation, sectional plan and true
shape of the section.

A pentagonal prism of side of base 30 mm and height 60 mm rests on the
H.P with one of its rectangular face parallel to V.P. It is cut by a plane
perpendicular to V.P and inclined at 35° to H.P passes through the axis at a
height of 35 mm above the base. Draw the development of the lower
portion of the solid.

A Cylinder of diameter 50 mm and height 70 mm is resting vertically on
one its base on the H.P. It is cut by a plane perpendicular to V.P and
inclined at 40° to H.P, and bisecting the axis. Draw the development of the
lateral surface of the lower portion of the truncated cylinder.
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A Square pyramid of base side 50 mm and height 60 mm rests on its
base on H.P with two of its base edges parallel to V.P is cut by a plane
perpendicular to V.P and inclined at 45° to H.P and intersecting it at a
point of distance 40 mm from the base. Draw the development of the
pyramid.

A hexagonal prism of base side 25 mm and height 65 mm stands with its
base on HP such that one of the base edge is parallel to VP. It is cut by a
section plane perpendicular to the V.P and inclined at 30° to HP, bisecting
the axis. Draw the development of the surface of the cut solid.

A hexagonal pyramid of base side 30 mm and height 60 mm rests on HP
with its base perpendicular to V.P. It is cut by a plane perpendicular to the
V.P and inclined at 30° to H.P meeting the axis at 20 mm above the HP.
Draw the development of the lateral surface of the solid.
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UNIT V
ORTHOGRAPHIC AND ISOMETRIC PROJECTIONS

Orthographic projection- principles-Principal planes-First angle projection-projection of points. Projection of
straight lines (only First angle projections) inclined to both the principal planes. Principles of isometric projection
— isometric scale — Isometric projections of simple solids and truncated solids - Prisms, pyramids, cylinders,
cones- combination of two solid objects in simple vertical positions.

Question

PART A

Draw the front, top and side view of the solid shown in fig.
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Draw the front, top and side view of the solid shown in fig.
Hole 914

Draw the front, top and side view of the solid shown in fig.

\Q<
S~

2

A frustum of cone of bottom diameter 60 mm, top diameter 30 mm and
height 40 mm. Draw the isometric view of the frustum.
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A hexagonal prism of base side 25 mm and height 65 mm stands with its ~ CO5 AP
base on HP such that one of the base edge is parallel to VVP. Draw the
isometric view.
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UNIT I
PYTHON BASICS AND CONTROL STRUCTURES

Introduction to Python, Tokens in Python — Variables, Keywords, Comments, Literals, Data

types, Indentation, Operators and its precedence, Expressions, Input and Print functions.

Sequential approach. Selective statements — if, if-else, nested if, if —elif ladder statements
Iterative statements - while, for, Nested loops, else in loops, break, continue and pass statements

Question CO BTL Marks

PART A
Define tokens in Python.
List data types in Python.
Define a variable in Python with example.
What is a keyword in Python? Give examples.

What will be the output of the following code?
x =10
if x>5:
print("Greater")
else:
print("Smaller™)
Compare if and if-else.

Compare break and continue in Python.

Interpret use of the pass statement in Python.

PART B

a) Explain Python tokens with examples.
b) Explain data types in Python with examples.
Explain Iterative statements with examples.

Explain Selective or Conditional Statements with examples.

a) Develop a program to find the largest of three numbers using if-
elif.
b) Develop a program to print the multiplication table of a given
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number using a for loop.

a) Develop a program to print Fibonacci series up to n terms.
b) Develop a program to print numbers from 1 to 100 skipping
multiples of 5.

UNIT N
COLLECTIONS AND STRINGS

List: Create Access, Slicing, Negative Indices, List Methods, and comprehensions Tuples:

Create Indexing and Slicing, Operations on tuples. Dictionary: Create, add, and replace

values, operations on dictionaries. Sets: Create and operations on set. Strings: Formatting,

Comparison, Slicing, Splitting, Stripping, Negative indices, String functions. Regular

expression: Matching the patterns, Search and replace.

Q.No Question CO BTL Marks

PART A
How do you create a list in Python?
Compare List and Tuple.
Define dictionary.
What is slicing?
Define negative indexing. Give an example.
Define set with an example.

What will be the output of the following code?
tup = (10, 20, 30, 40)

print(tup[1:3])

Define splitting in strings.

PART B
a) Explain list operations and methods with examples.

a) Explain dictionary creation and operations.
b) Explain set operations with examples.
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a) Develop a program to find the largest and smallest elements ina CO2 AP
list.

b) Explain tuples and their operations.

a) Develop a program to count the frequency of each word ina CO2 AP
sentence.

b) Develop a program to remove duplicates from a list using a set.

a) Explain string functions in Python. CO2 UN
b) Explain regular expressions in Python.

UNIT 111
FUNCTIONS

Functions: Types, parameters, arguments: positional arguments, keyword arguments,

parameters with default values, functions with arbitrary arguments, Scope of variables: Local

and global scope, Recursion and Lambda functions

Question CO BTL Marks

PART A
Define a function. CO3
Define arbitrary arguments. COo3
What is a parameter with a default value? COos3

Interpret the use of keyword arguments in a function call. Provide CO3
an example.
Compare global variable and a local variable with an example. COo3

What is the scope of a variable in Python? COo3
Define lambda function in Python. COo3

Compare a normal function and a lambda function in terms of CO3
syntax.

PART B

Classify the types of functions in Python. Explain each type

with suitable example.
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Explain the scope of variables in Python.

Develop a program

a) To find the sum of elements in a list using a function.

b) To find the factorial of a number using recursion.
Develop a program using function

a) To generate the Fibonacci series.

b) To check whether the given number is prime or not.

a) Explain the types arbitrary arguments in Python functions.
b) Explain the call by value and call by reference.

UNIT IV
FILES, EXEPTIONS

File 1/0, Exception Handling, introduction to basic standard libraries, Installation of pip,
Demonstrate Modules: Turtle, pandas, numpy, Explore packages.

Q.No Question CO BTL Marks

PART A
What is File 1/0 in Python?
What is the function used to write data to a file in Python?
Compare w and a modes when opening a file in Python.

What are the main functions of the Turtle module? How do you
draw a simple square using it?
What is the syntax for importing a module in Python?

Define pandas library in Python.
What is the purpose of the finally block in exception handling?

Define try and except.

PART B

Explain various exception handling function with suitable programs.
a) Interpret the use of Pip Installs Packages.

b) Summarize NumPy(Numerical Python).

Develop a Python program to create a file, write data into it, and
read it back.
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a) Develop a program to use the Turtle library to draw a square. CO4
b) Develop a program using pandas to create a DataFrame and
display it.

UNIT V

OBJECT ORIENTED CONCEPTS IN PYTHON

Introduction - Objects and Classes - Creating Python Classes - Basic Inheritance - Multiple
Inheritance - Polymorphism - Abstract Base Classes.

Q.No Question CO BTL Marks

PART A
What is OOP?
What is a class in Python?
Define abstraction.
What is constructor?
Define inheritance and its types.

What is polymorphism in Python?
What is method overriding in Python?

N DN D DD DD NN DN

1.
2.
3.
4.
S.
6.
7.
8.

Interpret the use of __init__() method in a Python class?

PART B
Explain inheritance and its types.

a) Explain constructors and methods.
b) Demonstrate the use of __init__() with a program.
Construct a Python program using OOP concepts.

Build a python program using Abstract Base Class.
Build a program to demonstrate method overriding (polymorphism).

- END ----
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UNIT I
AC CIRCUITS

Alternating voltages and currents, RMS, average, maximum values, Single Phase RL, RC, RLC series
circuits, Power in AC circuits, Power Factor, Three phase balanced systems, Star and delta Connections,

Electrical Safety, Fuses and Earthing.

Question CO BTL Marks
PART A
Define power factor, peak factor and form factor.
Define RMS value of ac quantity.

What is the purpose of earthing in an electrical installation? State
any one advantage.

Write down the expression for active power and apparent power.

An electric iron is rated 1000w,240 V. Find the current drawn and
resistance of the heating element.

A sinusoidal current has an RMS value of 5 A. Determine
Maximum (peak) value and Average value over one half cycles.

What is the time constant in an RL circuit?

Differences between star and delta connections in a three-phase
system.

PART B

Discuss about the working principles of RLC series circuits and AN 16
its relationships. Give the necessary phasor diagram.

(i)Derive the rms value of alternating quantity. UN 6

(i) Discuss the steady state analysis of the RC series circuit and 10
derive its relationships. Draw the phasor diagram

A series circuit has R=5Q,L= 0.15mH,C=100pF and is supplied CO1 AP 16
with 230V,50Hz. Find Impedance, Current, Power, Power factor,
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the phase difference between voltage and current, State whether
the circuit is inductive or capacitive, draw the phasor diagram and
Voltage drop across each element.

(i) The voltage of v(t)=100sinwt is applied to a circuit the current CO1 AP
flowing through the circuit is i(t)=15sin(wt-30°).Find average
power delivered to the circuit.

(i) A 100 Q resister and a 20mH inductor are connected in series COl1 AP
across a 230V,50 Hz supply. Find circuit impedance ,Admittance

,current ,voltage cross inductor, apparent power ,Active Power and

power Factor

A sinusoidal voltage V = 200 sin 314t is applied to a 10Q resistor.

Find (a) Frequency (b) RMS Voltage (c) RMS current and (d)
Power dissipated as heat.

UNIT N

DC CIRCUITS

Basic circuit elements and sources, Ohms law, Kirchhoff’s laws, Series and Parallel connection of circuit

elements, Star-delta transformation, Mesh current analysis, Node voltage analysis, Theorems: Thevenin's,

Maximum power transfer and Superposition theorem.

Question CO BTL Marks

PART A

State Ohm’s law and its limitations.

State Kirchoff’s laws.

Write the expressions for current division and voltage division rules.
Summarize the key distinctions between series and parallel circuits.

Two resistors are connected in parallel across 200V supply take 10A
from the mains. If the power dissipated in R; is 1200W. Find the value
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of the R, and current in the same branch.

State Superposition theorem and its limitations.
Recall the Thevenin’s theorem.
State maximum power transfer theorem.

PART B

(i) Three loads A, B and C are connected in parallel across a 250V
source. Load A takes 50A, load B is a resistor of 10Q2 and load C takes
6.25kW. Calculate: Ra and R¢, Ig and I¢, Power in loads A and B, Total
current, Total power and Total effective resistance.

(i) Calculate the current in the 15Q resistor, the voltage across the 18Q
resistor and the power dissipated in the 7Q resistor in the given circuit.

Determine the current supplied by 10Q resistor in the circuit shown in  CO2
figure using mesh analysis.

PR W - 50 Q
AW AW

H L+
120V = ) 2100 ) =60V
1 )

1 2
(i) For the circuit of figure, find the current through 5Q resistor which CO2
is located between the A and B by nodal method.

D

C
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(i) Find the current in the 2Qload resistor by using Superposition CO2 AP
theorem.

For the circuit shown in figure, determine the current in 10Q resistor by CO2 AP
applying Superposition theorem.

40 10

*
120 V ™5

(1) Determine the open circuit voltage and Thevenin’s resistance across CO2 AP
AB for the given circuit shown in figure.

20

(if) Find the maximum power and load resistance for the given circuit CO2 AP
by using maximum power transfer theorem.
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UNIT 111
ANALOG ELECTRONICS

Semiconductor Materials: Silicon & Germanium — PN Junction Diodes, Zener Diode — Characteristics
and Applications — Rectifiers, Bipolar Junction Transistor - Biasing, JFET, SCR, MOSFET, IGBT - I-

V Characteristics and Applications- Inverters.

Question CO BTL Marks
PART A

Differentiate intrinsic and extrinsic semiconductors. COo3
Name the Four operating regions of the transistor. COo3
What do you mean by transistor biasing? COos3
Define Knee voltage or Junction barrier voltage for PN Junction. COo3
Draw the I-V characteristics of PN junction diode and Zener diode. CO3
Differentiate rectifiers and inverters. CO3
List the applications of a Zener diode. COos3

JFET is a voltage operated device - Justify. COos3
PART B

Explain the working of a PN junction diode with a neat diagram CO3 AN
and its V—I characteristics.

Describe the working of a Zener diode with neat diagrams. Also CO3 UN 16
explain its V-1 characteristics.

Describe the construction and working of BJT. Explain its input CO3 UN 16
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and output characteristics.

Explain the construction and operation of JFET. Also explain CO3 AN 16
about its characteristics.

Explain the operation of Half Wave and Full Wave rectifiers with CO3 AN 16
circuit diagrams and derive efficiency, ripple factor, TUF and PIV.

UNIT IV
DIGITAL SYSTEMS

Number Systems, Logic Gates and Truth Table, Boolean algebra: simplification of Boolean

functions using K-maps, Basics of combinational circuits and Sequential Circuits - Adders-

Subtractors - Counters - Synchronous and Asynchronous.

Q. No. Question CO BTL Marks
PART A

List the types of number systems. CO4
What are Combinational circuits? CO4
Mention the significance of K-Map. CO4
Add binary numbers 1111 and 0101. CO4
Compare Sequential logic with combinational logic. CO4

Differentiate between Sum of Products and Product of Sums with COQO4
examples.

What are universal gates? CO4

Convert (634)s into Binary. CO4

Simplify the Boolean function,
i) FIW, X, Y,2)=WX Y'+WY+W’' Y Z’
i) A=XY+X(Y+Z2)+Y (Y+2).

What is a K-Map? Simplify the Boolean function F (w, X, y, z) =
>m (0, 3,4,7,8,9, 10, 11, 12, 13, 15) using K-Map.
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i) Design and explain the working of Gray to BCD Converter.
if) Convert (95.0625);o to Binary.

i) Implement Full Adder using two Half Adders.
if) Implement Full Subtractor using NAND gates.
For the Truth Table 1, obtain the simplifies sum of products CO4

expression using K Map and realize it using only NAND gate.
Observe that this is the output of a majority voting circuit.

Truth Table 1

B Cc

0 0

UNIT V
LINEAR INTEGRATED CIRCUITS
Ideal OP-AMP characteristics, Basic applications of op-amp — Inverting and Non-inverting Amplifiers,
summer, differentiator and integrator-S/H circuit, D/A converter (R- 2R ladder), A/D converters - Flash type

ADC using OP-AMPS.

Q.No. Question CO BTL Marks

PART A

Outline the ideal characteristics of an operational amplifier.
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Define offset voltage of an Op-amp.
Define operating modes of OP-AMP and its main application.
Interpret the function of an op-amp integrator.
Ilustrate the principle of operation of an op-amp differentiator.
State the concept of quantization error in A/D conversion.
What is a sample/hold circuit?
State the advantages of an R-2R ladder DAC.

PART B

Analyze the effect of various performance parameters on the
behaviour of an operational amplifier in practical circuits.

Demonstrate the operation of integrator circuit by relating input
and output waveforms.

Demonstrate the operation of differentiator circuit by relating
input and output waveforms.

Compare the voltage-mode and current-mode configurations of an
R-2R ladder DAC with appropriate examples.

Explain in detail about inverting and non- inverting Amplifiers.

UNITED INSTITUTE OF TECHNOLOGY




24TAHS202
TAMILS AND TECHNOLOGY
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VG - | : Q&6 WMHMILD LTS CSHTLHCLHIL LILD
UNIT -1 : WEAVING AND CERAMIC TECHNOLOGY
FhIGETHHL QHFHCFMOL - UTMETH QFHTHLHIL LD - SH@HLL  Seulil
LIT6B0TL_MRIGET -LIMGIIILRISafeL  Smed GMUIGH S
Weaving Industry during Sangam Age — Ceramic technology — Black and Red Ware Potteries (BRW) —
Graffiti on Potteries.

Q.NO QUESTION CO BTL Marks
PART - A

QHEFEHCIBTLHIEL 6TETMITEL 6T60T60T?

What is weaving industry?

LGSSUCL6Ne] GO  6T(LDSI%?

Write a note on Paruthi Pendir?

QBF6 G QHMLAEdN6L eu6su6uaTLOl (h&eVI&E LI LILIETLI(h SSHLILIL L
Q&L 618 ?

Which plant was used for dyeing in textile industry?

LOL_LIMGYOTL_LD 6T60TMITEV 6T60T60T?

What is Pottery?

& (1560168611637 6216018 861T LLITEDIEL?

What are the types of rotators (Thiruvai)?

&(IHLIL - Hl6)LIL| LD6DOT LIT6OTL_[RIG6IT 6T63TMITEV 616016017

Describe Black and Red tiles?

&(HLIL - SleuLiL] DL LIMEHuTL RIS 6TleL Liutedt L(HSSLILI(HLD
CLPELLIGILIIT(H L& 61T 6T60T63T?

What are the raw materials used in Black — Red Pottery?
LOL_LIMEBOTL SWIMHILILITEN&6IT 6T6U6UTM)| SI6MLP&HELI
LGS DTISHen?

What are Pottery makers called?
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PART -B

Fh&HHTEVGHleL ClhF6HCIHTLAIGL 6TEITMID &6mELLILTIEL co1
&L_(h'60I] 6UDTSH

Write and explain weaving technology in sangam literature

S 6emL_SafletT QULIT&HEM 6N 6T(HH G ST (5 & (1L 60T

oSG &?

Explain the names of clothes with examples?

LOL_LIT6VOTL_RIG 61T 6T60TMITE 6T60T60T? LisvTenL_Ul SLOILPT&HefledT CO1
Q&TeL QUMK ML SmeuliLBLD SmeL GMILi(h &6 eLp6eVLD
Q&FNSSILL L Q&S Sn6T N6TE G 5.

What are Potteries? Explain the messages conveyed through the
graffiti symbols found on the artifact of the ancient Tamils.

LOL_LIM6BOTL_MRI&61T GIEFLIU|LD Q& UI6L (LM M 6T 6T60T60T?
LILGEUM) EUEMSILITEST LIT6n6aT&H6mer eTl6xIfl& &6 LD.
What are processes of pottery making?Describe the different types of
pots.

&@LU - Heuliy urenest ep(B&efed HTGeIT CGTLHLHIL LIGSH6oT
oULsenen aensGs .

Explain the salient features of nano — technology in black red pottery.

36V - Il : allgeuemoliy WMHMID SLigL § QSHTLHELHIL LILD

UNIT-11: DESIGN AND CONSTRUCTION TECHNOLOGY
FhIGETSH  allgalemoll  WLOMID SIS  &FhISSHTVSHH6L
il FUQUTHL &ML  6UIgeUMLOLIL — FRISSTLHEH &L (HLOMeT  CILIT(HL &(ErhLD
H(H&HLILD - HeLLILIFSTTSHSlL CLoemL. SlemLDLIL] LMHMILL NEUNHIGET — LDTLDEVEVL|TE
SHURISE@HD, CHETONLSHERD -  CFMTPISTLSHGIL  CUBRICHTUNGLSEET  LDMHMILD
NOaUPUTL (S HeLMIG6T — BMUSS] &HMeLH CHTUNCLSET — LTSN HL_L 6MLDLILISEIT
UMM NGO, 0GIeNT  LOETTL DT 460D LMHMID  S(HLOENCVBTILIS ST
Lammed - QFLIgHTEG fbhssr - Nflligeaosreudded GCgsimsneruled QHCHT -
Fnermilgeid HL gL 5560)6V.

Designing and Structural construction House & Designs in house hold materials during Sangam Age —
Building materials and Hero stones of Sangam age — Details of stage constructions in Silappathikaram —
Sculptures and Temples of Mamallapuram — Great Temples of Cholas and other worship places — Temples of
Nayaka Period — Type study (Madurai Meenakshi Temple) — Thirumalai Nayakar Mahal — Chetti Nadu
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Houses, Indo — Saracenic architecture at Madras during British Period.
Q.NO QUESTION CO BTL Marks

PART - A

FhSHSHTEVSH6L il 1q.60T elq 66MLOLIL| 6TLILIG @\ (HHSHHI?
How was the design of the house during the Sangam period.

L0 GI60) L6 SlSILDLD 65T CHTeNed6sT CHMLJMISEm6M
&L_lq UWI6MI] WImy?

Who built the towers of Madurai Meenakshi Amman Temple?
FRISSHTELS H6L (LPSSHILILDTET &L (hLOMesTL! QLI (B L &6l
61601617

What were the important building materials during the sangam period?
LOMLOGVLEVL|TH SHI6L 261161 (& 61 & SHCHTUIN6L S6IT 6T63T60T?
What are the cave temples in Mamallapuram?

LI@h &FLIT6OUTL_ 62T SH6T [ & MIGH6IT UITEm6U?

Which is Pancha Pandava Rathas?

ABHCHT -FMITCIFeNs HL1qL 5560608 2 FHTJ6WILD & (Ih5?
Give examples for Indo — Saracenic Architecture?

Q&FLIq BT (h SLIqL 5HSHEM6V 6T65TMITEV 616016017

What is Chettinad Architecture?

6TLOIEBN & 61T (316L6V GI) HleMSHETIETT UM S SH6IT LLITETIEL?

What are the types of Ezhinigal (or) Screens?
PART -B

LOMLO6LEVLTE FMUMIGET LIMHMILD CHTaNLSH6MN6L Q(HHE
BT CUM&Falqul CIGTLAGLHIL LI 2 60T6mL0&6T LD

G (HSSHLONG Q65 GS.

Briefly explain about the technical facts we can obtain from

Mamallapuram Scultures and temples.
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B (Hh&6L QULPILIM(R 6T6ATMITEL 6T60T6II? I 60T I6MLDLILTI6n 60T
aNené & H(H&H6L ULHILITS SIMLILLRLD ULPHSLOLDIT

Qg mLjument QEFUIHGemen eleuflss

What is Hero Stones? Explain its structure and describe the facts related
to Tamils as known through hero stones.

FleoLILS&MSH &L QST (h&SLILIL (herar GLosmL
SL(RLomeThigafe QGmLHeL HIL LI LOFILILISEMET 6T(LDG 6YLD.

Write of the Technical values of the stage constructions as given in
SILAPATHIKARAM.

LD GI60) L6 & SibLo6sr CamuNedlsr Lo &)
&SL_L6mLoLIL&emerT el6ifl&& e Lb?

Describe the model structures of Madurai Meenakshi Amman Temple?
b0 QUi CamuTled &L (HLOMEISHSHISHGD SHLOILD
(LS5 BISHELSGLD 2_6em QML FLIlen 6T aleNSHGS .

Explain the relate the construction of the Tanjore Big Temple with
Tamil alphabets.

VG - 11l : 2 MUGHHS QAFHMLHILHIL_LILD

UNIT - 111 : MANUFACTURING TECHNOLOGY
SLLLSL(HLD&emeL — 2 GeumdHaillied - @ HLSHCSTANFTEME0 — @\(HLDemLI
2 (KGO, 61 - eUjeuMMHMIF FmeIMIGeTTs GO  MHMID
SRIGHITEOINIIMRIGET — BHIWILRISHT HFFIQHHD - OGN (HEUTHGLD
QFBTLHMEFTEMEVHET — SHEVLDEUITIHEN, SHEVUI6HUIITIG DTSN — &r(HLDCTITLDEVITIHET —
FRIGLOEMNEET  —6TVIDLGGHIE(HEHT -  CHTELEONILFT6TMIHET -
HeoLILSH TS Hl6L LO6TIN G 61T 60T 6L6M S S61T.
Art of Ship Building — Metallurgical studies — Iron industry — Iron smelting, steel — Copper and gold
— Coins as source of history — Minting of Coins — Beads making — industries Stone beads — Glass

beads — Terracotta beads — Shell beads/bone beats — Archeological evidences — Gem stone types
described in Silappathikaram.
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QUESTION

PART - A

SLOLOWLIIT WImiy?

Who is Commier?

D& IT60T 6T6OTLIEUIT UITIT?

Who is Neekan?

L L_MQ6U6T0TSHEVLD 6T6OTMITEL 6T60T60T?

What is Beta Bronze?

QEBBTEHGLH CIH(IHLIL 2 616V 6T60TLIG 60T CILIT(H M6 1615 & &?
Explain the meaning of Chennakuzhi fire furnace?

SITIJ60T60ILI6OT 6T6OTMITEL 6T60T6DT?

What is meant by Carnelian?

FlOLILSHSMTSH 6L SMEUILILI(HLD LO6TIN S 61TI60T 62161188 (615 61T

HT6TT M6 6T(LDSI%?

Write any four types of gem stones found in Silapathikaram?

SLILILSHET60T 6U6&H 6T LLIT60I6U?
What are the types of vessels?

GUIGUTTSHET 6T60TM) S6MLDSHSLILI(HLIGUTSHEIT UITEU?
Who are called Kuyinars?
PART - B

2_Geumsaililed Glemmuilev HLOILPTSHaMNeT GG TLHELHIL LI
SMEITSHEMEN 6T(LNGIS.

Write of technical skills of the Tamils in Metallurgical field.

QF DL LDOMILD FHRI& BHITEHUTUIRIGET CLA6VLD LIPS 66T
LegoTLITL (B LI&6Y &6m61T e16118 S 5.

Explain the cultural values of the Tamils through copper and gold coins.

ool S &leL Loeu&aTle UM SHEMANT 6T(LDGIS.
Write the types of Beads in Silapathikaram.

CO BTL Marks
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&6LLOGUIN&ET LOMHMILD &6301600TTLG. LO6TING 6T Q& UILLD (Pemmemit CO3 UN 16

SLHMTH G601 6T(LDG)IS.

Write the method of making stone beads and glass beads with evidence.

&S Qev& LG Hl6L SHMTEUTTeLTG LD LIS SHLOILPTH6TesT @\ (DL CO3 UN 16
LOMHMILD 67..@& LD ASTNOHIL L QFIHSHM6S QSHTE ST

61(Lp&IS

Compile and write down the information about the iron and steel industry of the
ancient Tamils found in Sangam literature.

3IVG - IV : Geuenmevsremio LOMHMID BHLILITEF6TS QG TLNCOMHIL LILD
UNIT -4 : AGRICULTURE AND IRRIGATION TECHNOLOGY

91606001, 6]1f], & SNTRIGET, LD GG — CEFMDTSHTVS G LIPS HMDLIN6IT (P SHILISGl6ULD -
&TeLHeNL. LITTLOHILIL] — STLHENL&HEHSTS 6LIqEUMDSHSLILIL L. HleuurmIgHer —
Geuenmeoiemin OOMID Ceuenmeiuenlng FMihHG CFWeOLT(HSET — SL LM
9iMle] - LsTEENLD -~ (PSS! LHMID (PSSIS G6aNESe0 - ALBRISL D GNES
LI6voT6mL_LI M6 —HMEYEITIT &FELNSLD.
Dam, Tank, ponds, Sluice, Significance of Kumizhi Thoompu of Chola Period, Animal
Husbandry — Wells designed for cattle use — Agriculture and Agro Processing — Knowledge of

Sea — Fisheries — Pearl — conche diving — Ancient Knowledge of Ocean — Knowledge Specific
Society.

Q.NO QUESTION CO BTL Marks

PART - A

§M1s Qe0sHE WD GMUNGHLD BT Hlenrev&eaNedt QUUITSET Wmemed ?  cOo4
What are the names of water bodies mentioned in the sangam literature?

o611 (I, 608T] - (& MILIL| 626D 5. CO4
Ooruni - explain

LD& (& 6T6DTMIT6L 6T60T60T? co4
What is a Sluice?

QUIMNENS 2_[JIRIGET 6TETMITED 6T63T60T? Cco4
What are natural fertilizers?

&L_6L 6T6ITMITEL 6TEITEUT? CO4
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What is ocean?

LO6IT 66D & GH6MEN LIL_Iq LI (H&?

List the species of fish?

(LD & &1e60T LD (15 Gl 62 (& 6U0TTRIS 61T 6T60T60T?

What are the medical properties of Pearl?

SIMN6Y 6TEOTMITEL 6TEIT6TT? G 60T 66N G G6IT LLIT6TIEL?
What is knowledge? What are its types?

PART -B

“860 606M 6001 UT6TCIH LAV HIL LILDLIM M6 (h HL_(H6mI
6T(LpSH&YLD.

Write an essay on the technology behind “Kallanai”.
LieuoTemL_ LG SLOILPT&erletT GouenTeiuenio b

QHTLHILHIL LIS SMesT&6T UMM ST Erh L 607
6UF& &6 LD.

Describe with evidence about the technical skills of the ancient Tamils
in agriculture field.

517 GLoevmeTITemLO & IT6en “@GLOLNIGLDL]” QSHTLHGLHIL LI Sl6oT
UL &60& aN6eNsHSHeLD.

Explain the picture “Kumizhi Thoombu” technology meant for water
management.

FhISSTELS H6L HMeLHEML eeFLIL UMMIL! SiMlemev

Qg eMe UGS HeLD.

Elucidate the knowledge of animal husbandry during sangam era.
LeLEM siMallwled HLOLPTHET HDhHeuTsHer @&sammleneot
Bmi6ys.

“Tamils are the best in marine knowledge’ — Establish this statement.
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AVG -V : siMailwevgLilLpLommILD & 6wl HLOILD
UNIT-5 : SCIENTIFIC TAMIL & TAMIL COMPUTING

siMelluied SLOILNET euaMI&Fs - HENGHLOILD eUeMIFH - HLOIDHTCLSHEM6N
LOESTUSIIL QFWIHEL — SO QLOESTCILIT([HL&H6T 2_(HeUTEHSLD — &LOLD @\6en6uoTiLIs
&GS IPHID — SLOID LNTHTLSHD - QeneuniisSled HLOD HSITHSH6T -
QETNHGEMEUS SIL_L_LD.
Development of Scientific Tamil — Tamil computing — Digitalization of Tamil Books —

Development of Tamil Software — Tamil Virtual Academy — Tamil Digital Library — Online
Tamil Dictionaries — Sorkuvai Project.

Q.NO

QUESTION
PART - A

“giMieaNuIeL GO HITed60T o SFILIT Wimy?

Who is the author of the book “Ariviyal Tamil”?

SLOILD LD L& & S MG 6aMNesT CHIMLIL| 616MEBHEIT UITmE?
What are the file types of Tamil e-books?

SLOID Qeneuniis HeLAT HLPSLD 6TRIGETENE) ?

Where is Tamil Virtual Academy located?

SLOILD QememniLis HevaNld HL&S FHletT LIGwNSH SHIL_L_ & 6ot
CL6OTM) HleMmEVS6IT UITemE?

What are the three levels of the Tamil Internet Education Corporation?
LO6oT60T60) HTEV S HEMLOLILTN6HT RH| &(1hSHSHISSH6N WITen6?
What are the five concepts of electronic library system?

SLOILD LOl6oT [TV &G Hl6tT 6JCH EMILD @T6utT(h [HEITEMLO&HEM N
6T(LpSH&YLD.

Write any two advantages of Tamil e-library.

SiMlaNluled HLOILD @& Lp&eredn CFIILLIT(H &6 6T60T60T?

What are the functions of science Tamil magazines?

CO BTL Marks

CO5

SLOLPTESLD & (IH : Unicode, Domain Name , Tech Park, Blogspot, Font. €05

Give Tamil meaning:Unicode, Domain Name, Tech Park, Blogspot, Font
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PART -B

genesild HLOLD euaTf&S LMl L (Hen 61(LDSISH?

Write an essay on the development of Computer Tamil?

SiMlaNuleL LA 6TETEMILD HemeLLILTI6L 62(Ih

L (HnIEnIL 6T(LDSIS.

Write an essay on “Contribution of Tamils to Indian freedom Struggle”.

SO Quoest QUM erflest euenmy& & MM elenG S 6T(LHSLD.

Explain and write about development of Tamil Software.
QETMHGSEM6US SIL_L_LD 6T6OTMIT6L 6T63T60T? HG 60T
CHT&SMISEMETILD, TN SHemeT LD eNeufl&E& e LD.
What is Sorkuvai Project? Describe the objectives and functions.
QemeuuilLl HLOILD SITHS6T GGGl aN6eN&E , 315601
LIL160T&H 6061 6T(h & HINT5HS .

Explain about online Tamil dictionaries and highlight their benefits.
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