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S.Y.B.Sc.(I.T.) — Semester IV DOl

Core Java
(Time: 2% hours) Total Marks: 75
N.B.: (1) All questions are compulsory. :
(2) Make suitable assumptions wherever necessary and state the assumptions made.
(3) Answers to the same question must be written together.
(4) Numbers to the right indicate marks.
(5) Draw neat labeled diagrams wherever necessary.
(6) Use of non-programmable calculators is allowed.

Attempt any three of the following:

What are Lambda Expressions in Java? Explain their syntax and provide an example of their
usage.

Explain primary datatype available in Java.

Explain keywords and Identifiers in Java.

What is the purpose of relational operators in Java? Provide examples of how they are used in
conditional statement.

What are the different applications we can create by using java?

Explain comments and its types.

Attempt any three of the following:

- Explain the syntax and use of the switch-case statement in Java. Provide an example.

What is a foreach loop? Write an example to iterate over an array of numbers using a foreach loop.
Explain varargs with example.

Write a short note on garbage collection.

What is method overloading? Write a program showmg method overloading with two methods
of the same name but different parameters.

What is the purpose of constructors in Java? Explain parametenzed and default constructors
with examples.

Attempt any three of the following:

Explain abstract class with example.

What are the key differences between classes and interfaces in Java? List at least five differences.
Explain different ways to access package.

Write a Java program where an interface A has a method. display(), another interface B has a
method show(), and a class C implements both interfaces and defines both methods.

Define a constructor. How is it different from a normal function? Explain with an example.
Define 2 package to calculate area of circle and rectangle. Write a java program to create a class
Area to import all the packages.

Attempt any three of the following:

Describe the different states in a thread life cycle in Java with a diagram.

Write a program to demonstrate any five methods of vector.

Write a simple Java program to handle an exception using try-catch.

Write a program to find largest and smallest element in array.

Write a program to take name roll no and age of student from user using command line Argument
and store it in a file.

Write and explain any five build-in Exception in java.

Attempt any three of the following:

Write about: Choice,CheckBox and List.

Briefly explain: delegation model, event, event listeners, and sources.

Develop a java program to illustrate MouseMotion related events?

Write an AWT program to implement WindowListener Listener.

What is an Applet? Explain its life cycle in Java.

Design an AWT program to perform various string operations like uppercase, lowercase, string
concatenation and length of string.
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S.Y.B.Sc.(I.T.) — Semester IV
JAVA PROGRAMMING
(Time: 2% hours) Total Marks: 75

N. B.: (1) All questions are compulsory.
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(2) Make suitable assumptions wherever necessary and state the assumptions made.
(3) Answers to the same question must be written togethef.

(4) Numbers to the right indicate marks.

(5) Draw neat labeled diagrams wherever necessary.

(6) Use of Non-programmable calculators is allowed.

Attempt any three of the following:
Explain history of Java.

What is the difference between default and parameterized constructors? Write a code

example to demonstrate both.

Explain any five features of Java.

List and explain the different access modifiers in Java.

Write the basic structure of a Java program and explain the role of each component
(class, main method, statements).

Define Class, Method and Object? Show the syntax to define these in Java.

Attempt any three of the following:

Explain the significance of this keyword in Java with an example.

Write a program to show how a derived class can override a method of its parent class.
Define an interface in Java. Write an example where a class implements multiple
interfaces. :
Explain how multiple inheritance is achieved in Java with example

Explain difference between method overloading and method overriding.

Write a Java program that demonstrates the use of an abstract class and abstract methods.

Attempt any three of the following:

List and explain any five built-in exceptions in Java.

Write a java program to create own exception for Negative Value Exception if the user
enters negative value. :

Explain the thread life cycle in Java with a diagram and examples for each state.
Define 1 Package Factorial. Write a Java program to create a class that import the package.
List and explain any five String methods in Java with example.

Write a Java Program to create 5 threads using Runnable Interface.

Attempt any three of the following:

. Explain FlowLayout with example.

Explain Source, Event and Listeners in event handling.

Write a Java program to demonstrate the use of Flow Layout to arrange buttons
horizontally. : :

Create a Swing application to create a frame with button named “square”, a label and
TextField. Click the button should display square of that number in a label.

What is swing? Explain its features.

Write about: TextField, CheckBox and Label controls.

Attempt any three of the following:

Write a Java program to create a color chooser dialog using JColorChooser and apply
the selected color to a component.

Consider a table student(roll no, name ,gender) write a program to accept the values at
runtime and insert them in the database using prepare statement.

Explain JTabbedPane with example.

Write a Java program to demonstrate JScrollPane.

What is JDBC? Explain the architecture of JDBC in detail.

What are Scrollable Result set in JDBC?
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S.Y.B.Sc.(I.T.) — Semester IV
COMPUTER GRAPHICS AND ANIMATION

(Time: 2% hours)
. Total Marks: 75

N. B.: (1) All questions are compulsory.
(2) Make suitable assumptions wherever necessary and state the assumptions made.
(3) Answers to the same question must be written together.
(4) Numbers to the right indicate marks.
(5) Draw neat labeled diagrams wherever necessary.
~ (6) Use of Non-programmable calculators is allowed.

1. Attempt any three of the following: 15

a.  Describe computer graphics and illustrate its applications with examples.

b. Differentiate between raster and vector graphics based on their definition, storage size,
resolution, and scalability, quality and best used for.

c.  Describe the basic working principle of passive matrix LCD displays.

d. Explain the acceptance and rejection test using bit codes in Cohen-Sutherland line
clipping algorithm.

e.  Find the pixels of a line joining points A(-3,.-2) and B(4, 5) using the DDA algorithm.

f.  Using the Liang-Barsky algorithm, clip the line segment joining the points (1, 1) and
(8, 6) with a clipping window defined by the coordinates (2, 2) to (6, 5).

2. Attempt any three of the following: 15

a.  Describe the concept of scaling (2D) transformation.in computer graphics. How is it
applied to scale an object, and demonstrate the process with an example?

b. Using the 2D rotation transformation, rotate the polygon with vertices
A(1,1),B(2,2),C(3,1)by 90 degrees counterclockwise about the origin. What are the
new coordinates of the vertices?

c.  Perform mapping from window to viewport coordinate transformation.

d. Write a short note on 3D-rotation about an axis that is not parallel to one of the
coordinate axes in brief.

e.  Explain the different types of Axonometric projections.

f.  Shear a unit cube situated at origin with a shear transformation matrix.

i 15 3 -0
Ta ue -0 1 0
= ot 18
0 O- 01
3.  Attempt any three of the following: 15

a.  Describe the concept of the Canonical View Volume (CVV). How does it play a role
in the transformation pipeline for 3D graphics.

b.  What are the different stages involved in the 3D viewing process? Explain each stage
with the help of a labelled diagram.

c.  Provide a brief explanation of the following concepts related to the measurement of
light and radiation:
i) Radiant Energy if) Spectral Radiant Energy

d.  Write short note on photometry in detail.

e.  Explain RGB color space in detail.

f.  What are the various parameters used in color appearance.
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S.Y.B.Sc.(I.T.) — Semester 1V
COMPUTER GRAPHICS AND ANIMATION

Attempt any three of the following:

Write a short note on back face removal technique.

Explain visible surface ray tracing in brief with neat labelled diagram

Compare all visible surface detection methods.

Explain parametric representation of Parabola.

Construct a Bezier Curve of order 3 with 4 polygon vertices. The co-ordinates of the
polygon are A(0,0), B(1,2),C(3,2),D(2,0). Generate at least 2 points on the curve.
Explain Bezier surfaces in detail and state it’s any five properties.

Attempt any three of the following:

What is key framing? What are the advantages of key framing?

In the context of flocking behavior, how are groups of objects modeled and animated?
Discuss the key rules or behaviors that govern their movement.

Explain the following principles of Animation

i. Squash and stretch ii. Staging

Equalize the following histogram for L=8.
Gray 0 1 2 3 4 5 6 7
Level ;

No. of |10 15 20 25 30 40 50 60
Pixel

Explain contrast stretching technique in detail with example.
Write a short note on Image processing.



/

S.Y.B.Sc.(I.T.) — Semester IV
COMPUTER ORIENTED STATISTICAL TECHNIQUES

(Time: 2% hours)
Total Marks: 75
B.: (1) All questions are compulsory.
(2) Make suitable assumptions wherever necessary and state the assumptions made.
(3) Answers to the same question must be written together.
(4) Numbers to the right indicate marks.
(5) Draw neat labeled diagrams wherever necessary.
(6) Use of Non-programmable calculators is allowed.

. Attempt any three of the following:
. Following data represent 1Q level of 30 persons.
100,105,107, 115, 125, 124, 114, 121, 129, 102, 115, 112, 107, 109, 116, 120, 126, 102, 113, 115,
119,110,114,111, 120, 112,110, 106, 114, 115
i) Construct frequency distribution table by taking classes 100-105, 105 110 & so on.
if) Calculate mode of the distribution.

. The following data represent weight in gm. of 60 mangoes in a box. Calculate average weight &
median.

Weight in gm 200-300
Number of Mangoes 7

300-400
11

400-500
18

500-600
14

600-700
10

i) Car covers 60 km distance at the speed of 80 km/hr, 50 km distance at the speed of 55
km/hr. & 70 km distance at the speed of 45 km/hr. Calculate average speed of car

ii) 60 boys have scored on an average 70.23 % marks. Girls have scored on an average 70.54
% marks. If in a class there are 130 students calculate average marks scored by class.

. Calculate mean, standard deviation & coefficient of variation of the distribution given below.

9

Number of accidents per day 0-2 2-4 4-6 6-8 - 8-10
Number of cities i3 17 20 12 8
Calculate 85" percentile & 4™ decile of the distribution given below.
Weekly wages in Rs. | 200-400 | 400-600 | 600-800 | 800-1000 | 1000-1200
Number of workers 125 145 220 170 140
Find mean, median & mode of the distribution given below
Height in inches 8.3 9 5] 9.8 10 11
Number of plants 20 23 37 23 13 10

Attempt any three of the following:

. It is observed that there are on an average 3 accidents per month in a city. Find the probability

that

i) There are no accidents
ii) There are at most 2 accidents
iii) There are at least three accidents.

. Find mean & variance of the distribution given below

[ x —

-~

0

1

2

3

g‘ pi k

Zk

k

4k

Sk

3k

1200 bulbs with mean life of 120 days are installed in a factory Life of bulbs is normally

distributed with standard deviation 20 days.
i) How many bulbs will expire in less than 90 days?
ii) How many bulbs will have life at least 110 days?
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S.Y.B.Sc.(I.T.) — Semester IV
COMPUTER ORIENTED STATISTICAL TECHNIQUES

. Calculate first 4 raw moments of the data given below

X 2 5 6 10 12
f 10 12 18 15 5
Calculate Bowley’s Coefficient of skewness
Time taken to reach 3-4 5-6 7-8 9-10 11-12
school in-minutes
Number of students 123 137 200 180 120

Define: Skewness of a distribution. Explain Positively skewed, negatively skewed &
Symmetrical Distribution. Support your answer with suitable diagram.

. Attempt any three of the following:
. An examination was given to two divisions A & B consisting of 40 and 50 students respectively.

In division A, mean grade was 74 with a standard deviation of 8 while in division B, mean grade
was 78 with a standard deviation of 7. Can we claim that performance of div B is better than div

~A?Use 1 % level of significance
. Explain the terms: Critical Region & Level of Significance

. A sample of 150‘electric bulbs produced by manufacturer A showed mean life of 1400 hrs. with

standard deviation 120 hrs. A sample of 200 electric bulbs produced by manufacturer B showed
mean life of 1200 hrs. with standard deviation 80 hrs. Find 95% confidence limits for difference
between 2 means of populations A & B.

. A manufacturer of pens claims that a certain pen manufactured by him has mean writing life at

least 460 pages. To test his claim, sample size100 pens were tested. It is found that average writing
life of pens is 453 pages with SD 25 pages. Do you support manufacture’s claim? Use 5 % level
of significance. '

The manufacturer of a patent medicine claims that it is 90 % effective in relieving an allergy for a
period of 8 hrs. In a sample of 200 people who had allergy, the medicine provided relief for 160
people. Do you support manufacturer’s claim? Use 1 % level of significance.

A small poll of 300 voters from district A & 200 voters from district B showed that 56% & 48 %
respectively were in favor of a candidate. At 5 % level of significance test the hypothesis that there
is no difference between the supporters from 2 districts.

Attempt any three of the following:

Company supplies tooth paste in a packing of 100 gm. A sample of 9 packing gave the following
results: 100.5, 100.3, 100.1, 99.8, 99.7, 99.7, 100.3, 99.2, 99.3

Does the sample support the claim of company that packing weight is 100 gm? Use 5% level of
significance.

. Samples of electric bulbs of 2 companies were tested for their average life & following

information were recorded

Company A Company B
Size of sample 6 7
Average life in hrs. 1210 1314
Standard deviation in hrs. 36 42

Test at 5% level of significance whether bulbs manufactured by company B are superior than
company A
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S.Y.B.Sc.(I.T.) — Semester IV
COMPUTER ORIENTED STATISTICAL TECHNIQUES

. In the past, a machine has produced washers having a thickness of 0.050 inch. To determine

whether the machine is in proper working order, a sample of 10 washers is chosen, for which the
mean thickness is 0.053 inch and the standard deviation is 0.003 inch. Test the hypothesis that the
machine is in proper working order. Use 1 % levels of significance

. Librarian claims that number of books issued from public library are uniformly distributed

throughout the week. The following data represent the number of books issued from a public
library during a particular week. Use 1% levels of significance to test librarian’s claim.

Day Monday | Tuesday | Wednesday | Thursday | Friday Saturday
Number 25 54 66 70 35 80
of books

issued

. The following table represent information about preference for online shopping of female &

male. At 5% level of significance test whether preference of online shopping depends upon
gender

Preferred Do not preferred
Male 10 oa
Female 38 .20

. In his experiments with peas, Gregor Mendel observed that 882 were round and yelloW 313 were

round and green, 287 were wrinkled and yellow and 118 were wrinkled and green. According to
his theory of heredity, the numbers should be in the proportion
9: 3: 3: 1. Is there any evidence to support theory? Use 5 % level of significance

. Attempt any three of the following: ' : 15
. Discuss various types of correlation with the help of scatter diagram.

. The following table shows production of fans per year. Find the trend values & hence, find the

roduction for the year 2010
Year 2002 | 2003 | 2004 | 2005 | 2006 | 2007
Production of fans 450 340 400 550 600 580

. The following data represent price in Rs. & demand in kg of 6 different commodities. Find the

rice of commodity whose demand is 20 kg.
Price in Rs. 60 8 80 56 72 20
Demand in kg. 15 28 10 16 12 25

. Two regression equations of lines are 3x + 2y — 260 = 0 and 6x+y — 310 = 0 Find

i) Meansof x &y

if) Regression Coefficients of both lines.

iif) Correlation coefficient between x &y .

iv) Standard deviation of y if variance of x is 100.

. Fit an exponential curve of the form y = ax? passing through following set of values

x ol 2 3 4 3
y 12 9.6 324 76.8 150

. A sample of 8 pairs of observation of x & y lead to the following result.

S Yv=120, Yx*=732, ¥y =1958, Tar =111
Calculate Karl Pearson’s Correlation Coefficient between x & y
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442 Vipul’s™ Operations Research (BMS)

Appendix A

" Normal Probability Table

Areas under the Standard Normal Curve from 0 to z

2 0 1 2 3 4 S 6 7 8 .9

0.0 | .0000 | .0040 | .0080 | .0120 | .0160 | .0199 | .0239 | .0279 | .0319 | .0359
0.1 | .0398 | .0438 | .0478 | .0517 | .0557 | .0596 | .0636 | .0675 | .0714 | .0753
0.2 | .0793 | .0832 | .0871 | .0910 | .0948 | .0987 | .1026 |. .1064 | .1103 | .1141
0.3 | .1179 | .1217 | .1255 | .1293 | .1331 | .1368 | .1406 | .1443 | .1480 | .1517
‘0.4 | .1554 | .1591 | .1628 | .1664 | .1700 | .1736 | .1772 | .1808 | .1844 | .1879
0.5 | .1915 | .1950 | .1985 | .2019 | .2054 | .2088 | .2123 | .2157 | .2190 | .2224
0.6 | .2258 | .2291 | .2324 | .2357 | .2389 | .2422 | .2454 | .2486 | .2518 | .2549
0.7 | .2580 | .2612 | .2642 | .2673 | .2704 | .2734 | .2764 | .2794 | .2823 | .2852
0.8 | .2881 | .2910 | .2939 | .2967 | .2996 | .3023 | .3051 | .3078 | .3106 | .3133
0.9 | .3159 | .3186 | .3212 | .3238 | .3264 | .3289 | .3315 | .3340 | .3365 | .3389
1.0 | .3413 | .3438 | .3461 | .3485 | .3508 | .3531 | .3554 | .3577 | :3599 | .3621
1.1 | 3643 | .3665 | .3686 | .3708 | .3729 | .3749 | .3770 | .3790 | .3810 | .3830
1.2 | .3849 | .3869 | .3888 | .3907 | .3925 | .3944 | .3962 | .3980 | .3997 | .4015
1.3 | .4032 | .4049 | .4066 | .4082 | .4099 | .4115 | .4121 | .4147 | .4162 | .4177
1.4 | .4192 | .4207 | .4222 | .4236 | .4251 | .4265 | .4279 | .4292 | .4306 | .4319
1.5 | .4332 | .4345 | .4357 | .4370 | .4382 | .4394 | .4406 ‘| .4418 | .4429 | .4441
1.6°| .4452 | 4463 | .4474 | .4484 | .4495 | .4505 | .4515 | .4525 | .4535 |..4545
1.7 | .4554 | .4564 | .4573 | .4582 | .4591 | .4599 | .4608 | .4616 | .4625 | .4633
1.8 | .4641 | .4649 | .4656 | .4664 | .4671 | .4678 | .4686 | 4693 | .4699 | .4706
1.9 | .4713 | .4719 | .4726 | .4732 | .4738 | .4744 | .4750 | .4756 | .4761 | .4767
2.0 | .4772 | .4778 | .4783 | .4788 | .8793 | .4798 | .4803 | .4808 | .4812 | .4817
2.1 | .4821 | .4826 | .4830 | .4834 | .4838 | .4842 | .4846 | .4850 | .4854 | .4857
2.2 | .4861 | .4864 | .4868 | .4871 | .4875 | .4878 | .4881 | .4884 | .4887 | .4890
2.3 | .4893 | .4896 | .4898 | .4901 | .4904 | .4906 | .4909 | .4911 | .4913 | .4916
2.4 | .4918 | .4920 | .4922 | .4925 | .4927 | .4929 | .4931 | .4932 | .4934 | .4936
2.5 | .4938 | .4940 | .4941 | .4943 | .4945 | .4946 | .4948 | .4949 | .4951 | .4952
2.6 | .4953 | .4955 | .4956 | .4957 | .4959 | .4960 | .4961 | .4962 | .4963 | .4964
2.7 | .4965,| .4966 | .4967 | .4968 | .4969 | .4970 | .4971 [ .4972 | .4973 | .4974
2.8 | .4974 | .4975 | .4976 | .4977 | .4977 | .4978 | .4979 | .4979 | .4980 | .4981
2.9 | 4981 | .4982 | .4982 | .4983 | .4984 | .4984 | .4985 | .4985 | .4986 | .4986
3.0 | .4987 | .4987 | .4987 | .4988 | .4988 | .4989 | .4989 | .4989 | .4990 | .4990
3.1 | .4990 | .4991 | .4991 | .4991 | .4992 | .4992 | .4992 | .4992 | .4993 | .4993
3.2 | .4993 | .4993 | .4994 | .4994 | .4994 | .4994 | .4994 | .4995 | .4995 | .4995
3.3 | .4995 | .4995 | .4995 | .4996 | .4996 | .4996 | .4996 | .4996 | .4996 | .4997
3.4 | .4997 | .4997 | .4997 | .4997 | .4997 | .4997 | 4997 | .4997 | .4997 | .4998
3.5 | .4998 | .4998 | .4998 | .4998 | .4998 | .4998 | .4998 | .4998 | .4998 | .4998
3.6 | .4998 | .4998 | .4999 | .4999 | .4999 | .4999 | .4999 | .4999 | .4999 | .4999
3.7 | .4999 | .4999 | .4999 | .4999 | .4999°| .4999 | .4999 | .4999 | .4999 | .4999
3.8 | .4999 | .4999 | .4999 | .4999 | .4999 | .4999 | .4999 | .4999 | .4999 | .4995
3.9 | .5000 | .5000 | .5000 | .5000 | .5000 | .5000 | .5000 | .5000 | .5000 | .5000

oy
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S.Y.B.Sc.(I.T.) — Semester IV
SOFTWARE ENGINEERING

(Time: 2% hours)
Total Marks: 75

N.B.: (1) All questions are compulsory.
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(2) Make suitable assumptions wherever necessary and state the assumptions made.
(3) Answers to the same question must be written together.

(4) Numbers to the right indicate marks.

(5) Draw neat labeled diagrams wherever necessary.

(6) Use of Non-programmable calculators is allowed.

Attempt any three of the following: : 15
State the SDLC phases in brief,

Write note on functional and non-functional requirements.

Explain all phases of the waterfall model.

What is software? what are the characteristics of software?

Explain Agile methodology.

Describe the quality criteria of a good SRS.

Attempt any three of the following: - : 15
Explain the issues in requirement gathering.

Explain the importance of feasibility study in the requirements engineering process.

What is critical system? List the types of critical system and explain anyone in detail

with an example.

What is data modeling and its types?

What is a socio-technical system, state its essential characteristics.

What are the behavioral model and its types?

Attempt any three of the following: : 15
Write short note on modular decomposition styles.

What is Software quality management? What are the different activities of software
quality management?

Describe various management activities. :

What is Software quality? what are the different factors effect on software quality?

State the difference between quality assurance and quality control.

Write short notes on: Risk Control.

Attempt any three of the following: 15
What is test case design? What are the different parameters of test case?

Explain software measurement.

Explain automated testing process.

What is component testing? What are the different test strategy of component testing?
Explain inspection process in brief.

Explain size-oriented metrics.

Attempt any three of the following: 15
Write notes on software product lines.

Write note on reuse landscape.

Write note on the application framework.

Write note on process analysis and modeling.

Explain CMMI process improvement framework.

What is mean by process improvement? What are the different process improvement
stages?



S.Y.B.Sc.(I.T.)
INTRODUCTION TO EMBEDDED SYSTEMS
(Time: 2% hours) :
Total Marks: 75

N. B.: (1) All questions are compulsory.
(2) Make suitable assumptions wherever necessary and state the assumptions made.
(3) Answers to the same question must be written together.
(4) Numbers to the right indicate marks.
(5) Draw neat labeled diagrams wherever necessary.
(6) Use of Non-programmable calculators is allowed.

Attempt any three of the following: 15
Explain the various purposes of using an embedded system.

Write the difference between ARM and X86.

Discuss the PIC Microcontroller’s advantages and disadvantages.

Describe the Embedded System with its applications.

List and elaborate on the ARM Microcontroller’s advantages and disadvantages.

Write a short note on PIC memory organisation.
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Attempt any three of the following: - ; 15
Discuss Zigbee technology. :
Explain Radio Frequency Identification.

Write a short note en GPS.

What is the role of SPI in embedded systems?

Explain the following concept T

i) Full duplex method ii) Half duplex method

Write a short note on 12C devices.
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3.  Attempt any three of the following: » 15
Write a short note on Arduino's unique feathers.

Discuss the following function - .

i) analogRead() ii) delay()

Explain sqrt() and max() math functions with programming.

Elaborate conditional statements used in embedded system programming.

Explain the basic structure-function used for embedded programming.

Discuss the following pins of the Arduino circuit

i) USB plug i) Serial In and Out (RX and TX)

-

-

Attempt any three of the following: 15
Explain the following temperature sensors

i) Thermocouples ii) RTDs

Describe the operation of the gas sensor.

Write a short note on the line tracker sensor.

Discuss the digital infrared motion sensor in an embedded system.

Explain the role of DHT sensors in embedded systems.

Write a short note on LDR.
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Attempt any three of the following: 15
Explain the smart parking system with its challenges.

Explain the importance of an Air quality monitor using an Arduino circuit.

Write a short note on the traffic management system.

Write a study report on Smart Home Energy Monitor. -

Write the concept behind the Development of a Fire Fighting Robot using Arduino.

Discuss the smart waste management system using an embedded system.
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