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Match the words with their meanings
1. a) accelerate
1) feasible
b) simultaneously
2) increase speed
c) viable
3) extremely high
d) prohibitive
4) occurring at the same time
Answer: 2,4,1,3
2. a) distort
b) cumbersome
c) comprehend
d) obsolescence
Answer: 3,1,4,2

1) bulky
2) twist out of shape
3) state of being out of date
4) understand

3. a) alien
b) discard
c) myriad
d) advent
Answers : 3,1,2,4

1) remove
2) innumerable
3) foreign
4) arrival

4. a) priming
b) indispensable
c) supplement
d) anticipate
Answer: 2,4,1,3

1) thing or part added to improve
2) preparing
3) consider before hand
4) necessary

5. a) explore
b) comprehensive
c) array
d) inedible
Answer: 4,1,2,3

1) including all
2) arrangement
3) unfit to eat
4) examine

6. (a) Slight
(b) Penny-wise
(c) Avaricious
(d) Greedy
Answer: c,d,a,b

a) Temperate
b) Generous
c) Heavy
d) Extravagant

7. a. Diversity
b. Inadvertent

a) Negligent
b) Hindrance

c. Obstacle
d. Projection
Answer: d, a, b, c

c) Shooting forward
d) Difference

8. a) Dynamism
b) Enhance
c) Breeder
d) Empathy

1) producer
2) sympathy
3) heighten
4) strength

Answer: 5,3,1,2
9.

a. Accurate
b. Gigantic
c. Elide
d. Rapid
Answer: 2,3,4,1

1) Swift
2) Precise
3) Huge
4) Omit

10 a) Conventional
b) Appropriate
c) consume
d) display
Answer: 2,4, 1,3

1) use up
2)traditional
3)exhibit
4)suitable

Antonyms
I.
1) What's the opposite of more?
Few, less, a lot, many
2) What's the opposite of alive?
Asleep, dead, death, sick
3) What's the opposite of loud?
Soft, quite, quiet, noisy
4) What's the opposite of happy?
Glad, ugly, difficult, sad
5) What's the opposite of last?
First, beginning, start, end
6) What's the opposite of now?
Always, never, then, soon
7) What's the opposite of to buy?
to take, to sell, to bring, to lend
8) What's the opposite of better?
Bad, worse, good, worst
9) What's the opposite of dangerous?
Easy, beautiful, safe, pleasant
10) What's the opposite of cool?
Warm, hot, cold, cooler

II.
1) What's the opposite of many?
Less, few, more, most
2) What's the opposite of deep?
Shallow, narrow, thin, low
3) What's the opposite of long?
Broad, small , thing, short
4) What's the opposite of clean?
tidy up, clear, dirty beautiful
5) What's the opposite of empty?
Shut, open, Ugly ,full
6) What's the opposite of thin?
Light, slow, fat, more
7) What's the opposite of beginning?
End, start, finish, depart
8) What's the opposite of big?
Huge, small, large, less
9) What's the opposite of modern?
Older, ancient, new, contemporary
10) What's the opposite of poor?
Wealth, rich, poverty, wise

SUBJECT VERB AGREEMENT
1.
2.
3.
4.
5.
6.
7.
8.

The dog __________ when he is angry.
The dogs _________ when they are angry.
The dog, who is chewing on my jeans, ________ usually very good.
There is a problem with the balance sheet. Here ______ the papers you requested.
Does Lefty usually eat grass? Where ________ the pieces of this puzzle?
The cow and the pig ___________ jumping over the moon
Red beans and rice ______ my mom's favorite dish.
Nonsmoking and drinking ________ allowed. Every man and woman
_____________ required to check in.
9. Jessica or Christian _________ to blame for the accident.
10. All of the chicken _________ gone. All of the chickens _________ gone.
11. Four quarts of oil _________ required to get the car running.

12. Dogs and cats __________ both available at the pound.
13. Do your sisters or your girlfriend ________ (wants) any pizza?
14. Everybody ________(want) to be loved
15. Few _______ left alive after the flood.
16. To walk and to chew gum __________(requires) great skill.
17. Standing in the water __________ a bad idea. Swimming in the ocean and playing
drums _________ my hobbies.
18. The herd __________ stampeding.
19. The Barbs _______ a movie starring Tom Hanks.
20. The dishes _________done and table is clear.
21. What we need _________more pots and pans.
22. The volunteers__________(collects) many contributions a day
23. The girl___________ (run) towards him.
24. The girls _________ (runs) toward him
25. She ________ (do) the cooking
26. They________ (do) the cooking
27. One pear ________ (have) been eaten
28. Two pears _______ (has) been eaten
29. Everybody __________ (know) the answer.
30. Nobody____________ (speak) German here.
31. A seer, so my friends tell me, (predict, predicts) events or developments.
32. The seer, together with three other psychics, (plans, plan) to make a number of startling
predictions.
33. These predictions, including one about how well you will do on this practice, (is, are) not to
be believed.
34. My sister, along with her husband and my parents, (is, are) driving to a wedding this
weekend.
35. Inside my refrigerator (is, are) a can of Diet Pepsi and an old English muffin. And makes this
plural.
36. One of my brothers (was, were) in Atlanta last weekend.
37. The teacher as well as her students (believe, believes) that practice makes perfect.
38. However, I believe that perfect practice, including long drills, (is, are) the key to success.
39. Neither of the two politicians (expect, expects) to lose the race.
40. Neither Senator Smith nor her administrative assistants (return, returns) phone calls.
41. Neither her administrative assistants nor Senator Smith (return, returns) phone calls.
42. Each of the twins (has, have) some unusual habits. (Each is singular.)
43. The first type of driver that I find annoying (is, are) the speeders.
44. She is one of the students who always (answer, answers) correctly.
45. Sara is the only one of the students who always (answer, answers) correctly.
46. Beyond the river (is/are) a dress store and a shoe store.
47. The cost of goods (vary/varies) greatly in the different states.
48. The Seattle Times (is/are) sold widely.
49. Neither the employers nor the union (desire/desires) strikes vote.
50. Food tests taken on Friday (confirm/confirms) my original diagnosis.

Answers
1. growls
2. growl

11.was
12.are

21.is
22.collect

31. Predicts
32. Plans

41. returns
42. has

3. is
4. are
5. are
6. are
7. is
8. is, is
9. is
10. is, are

13.want
14.wants
15.were
16.require
17.was,are
18.is
19.is
20.are

23.runs
24.run
25.does
26.do
27.has
28. have
29.knows
30.speak

33. Are
34. Is
35. Are
36. Was
37. Believes
38. Is
39. Expects
40. Return

43. is
44. answer
45. answers
46. are
47. varies
48. is
49.desires
50. confirm

COMPOUND WORD
1st Grade Compound Words: bedtime, bluebird, cowboy, cupcake, notepad, pigpen, popcorn,
rainbow, starfish, sunset
2nd Grade Compound Words: barnyard, butterfly, daylight, drumstick, flagpole, jellyfish,
mailbox, notebook, raincoat, suntan, bathroom, catfish, doghouse, eyeglasses, footprint, lipstick,
outside, pineapple, rowboat, seashell, birthday, classmate, doorway, fireplace, homework, lovebird,
peanut, ponytail, sailboat, snowfall
3rd Grade Compound Words: backyard, downtown, overcoat, railroad, sidewalk, stepladder,
teaspoon, waterfall, workbench, baseball, earring, necktie, playpen, seafood, skyscraper, sunrise,
thumbtack, windmill, yearbook, daydream, handshake, nightgown, racetrack, shoelace, spaceship,
teardrop, textbook, toothbrush, windshield
4th Grade Compound Words: afternoon, dishwasher, fingerprint, grandmother, motorcycle,
playground, suitcase, teammate, watermelon, yardstick, aircraft, downstairs, fisherman, horseback,
necklace, saltwater, sunlight, thunderstorm, weekend, chalkboard, dragonfly, flashlight, keyboard,
password, sandpaper, surfboard, toothpaste, worldwide
5th Grade Compound Words: boxcar, earthquake, firecracker, handwriting, homesick, lifeguard,
newsletter, rattlesnake, skyline, swordfish, breakfast, endless, gingerbread, headphones, layout,
newcomer, overdue, shipwreck, stepmother, tombstone
6th Grade Compound Words: broadcast, deadline, headache, mankind, meanwhile, overseas,
sightseeing, straightforward, timetable, viewpoint, courthouse, guideline, landmark, marketplace,
playwright, silverware, thoroughfare, trustworthy, undergraduate, weatherproof
7th Grade Compound Words: billboard, clockwise, greenhouse, greyhound, headquarters,
heartbreak, jawbone, kingfisher, masterpiece, whirlpool
8th Grade Compound Words: citizenship, copywriter, counterclockwise, drawstring, darkroom,
folklore, forearm, freshman, heirloom, roundabout
9th Grade Compound Words: knothole, offspring, outlying, rawhide, sharecropper, steeplechase,
stouthearted, timberline, underestimate, underscore
10th Grade Compound Words: counterpart, driftwood, foreshadow, grindstone, henceforth,
icebreaker, leeward, levelheaded, overwrought, threadbare
11th Grade Compound Words: buckskin, crackdown, fellowship, halfhearted, herewith,
hindquarter, lackluster, layman, lovelorn, roughhew
12th Grade Compound Words: counterbalance, countersign, crestfallen, foreordain, fortnight,
hairbreadth, hindsight, leeway, pigeonhole, roughshod
sailboat
salesclerk
candlestick
butterscotch
eyewitness
shoemaker
horsefly

watchword
showoff
newsbreak
turnabout
starfish
turndown
comedown

timesaving
sharecropper
newscaster
turnaround
stagehand
turnkey
comeback

timeshare
sheepskin
newsprint
turnbuckle
spacewalk
turnoff
cabdriver

timekeeper
shoelace
newfound
timetable
sharpshooter
turncoat
aboveboard

bluebird
stoplight
bluebell
stronghold
pinup
bellhop
steamboat
pinwheel
ashtray
blackball
sunroof
upset
jailbait
atchcase
jetport
watchtower
gumball
watercraft
moonwalk
uphold
shipbottom
waterscape
watercooler

tablespoon
sunlit
wheelhouse
tailgate
tailspin
taproot
dairymaid
telltale
watchword
showoff
newsbreak
turnabout
starfish
turndown
comedown
tablespoon
sunlit
wheelhouse
tailgate
tailspin
taproot
dairymaid
telltale

tabletop
sandlot
fishhook
taillight
takeoff
target
teaspoon
tenderfoot
timesaving
sharecropper
newscaster
turnaround
stagehand
turnkey
comeback
tabletop
sandlot
fishhook
taillight
takeoff
target
teaspoon
tenderfoot

tableware
snowbird
fishbowl
taillike
takeout
taskmaster
daisywheel
tenfold
timeshare
sheepskin
newsprint
turnbuckle
spacewalk
turnoff
cabdriver
tableware
snowbird
fishbowl
taillike
takeout
taskmaster
daisywheel
tenfold

tablecloth
sundial
wheelchair
tagalong
tailpiece
taproom
teammate
showplace
fisherman
beachcomb
washtub
snowshovel
superimpose
dogwood
watchman
jackpot
watercolor
schoolbus
washout
wastebasket
sunup
watchband
downbeat

Imperative Forms
1. You / go to the supermarket.
Go to the supermarket!
2. we / have a drink
Let's have a drink!
3. you / not to smoke (utilisez: do )
Don't smoke!
4. we / not to take the car (utilisez: let)
Let's not take the car.
5. You/ to brush.
Let's brush
6. you/to stop
Don't stop
7. You/ not to be.
Not be
8. We/ not to complicate.
Don't complicate
9. Please you/ not to pollute.
Do n’t pollute
10. Please you/to read the instructions,
Read the instructions
11. you/to turn off
Don't turn off
12. you/ to keep all medicines out of reach of children
Keep all medicines out of reach of children
13. We/to go and celebrate our victory.
Let's go and celebrate our victory
14. You/not to the camera get wet.
Don't let the camera get wet.
15. We/to go to the cinema.
Let's go to the cinema.
16. You / not to speak like that.
Don't speak like that.
17. You / not to pay attention to her.
Don't pay attention to her.
18. You /to go to the party tonight.
Let her go to the party tonight.
19. You / not to drive too fast.
Don't drive too fast.
20. You / to Close the door.
Close the door
21. You / to Sit down and open your book page 26.
Down and open your book page 26.
22. You / to listen to me.
You, listen to me.
23. You / not to say a word.
Let's not say a word
24. You/ to give me a ball.

Give me a ball!
25. Please you/ to open the window!
Open the window!
26. Please you/ to Take a book!
Take a book!
27. Please you/ to Look at this boy!
Look at this boy!
28. Please you/ to Listen to the tape!

EXTENDED DEFINITIONS
1. Activated Charcoal: A carbon which is porous in nature and possesses high adsorption power.
It is useful for removing toxic substances from air and water.
2 .Activation energy: During a chemical reaction, the minimum amount of energy which is
needed by the reactants to get converted into products is known as activation energy.
3. Acyl Group: It is a functional group of organic compounds which is usually obtained by
replacing the hydroxyl group (--OH) from any carboxylic acid.
4. Addition Reaction: A type of chemical reaction in which an atom or a group of atoms is added
to a double or triple bond compound, in order to change it into a single and double bond
compound respectively.
5. Alcohol: An organic compound which consists of a hydroxyl group (--OH) attached to a
carbon atom of an alkyl group chain.
6. Aldehyde: A functional group of organic compounds, consisting of one atom each of carbon,
hydrogen and oxygen. Here, the carbon atom forms a single bond with the hydrogen atom and is
bonded to the oxygen atom with the help of a double bond.
7. Aliphatic: An organic compound in which the carbon atoms are bonded together in the form of
a chain. It does not have aromatic rings.
8. Alkali Metals: Elements which belong to Group IA of the periodic table.
9. Alkaline Earth Metals: Elements which belong to Group IIA of the periodic table.
10. Alkanes: Alkanes are a series of organic compounds, consisting of carbon and hydrogen
atoms, where all the carbon atoms are bonded to each other only by single bonds.
11. Alkenes (Olefins): Unsaturated organic compounds which have at least one carbon-carbon
double bond.
12. Electrolyte: An electrolyte is a chemical substance that splits up into ions in aqueous state or
molten state and acts as a medium to conduct electricity.
13. Electron: Electron is a negatively charged subatomic particle that revolves around the
nucleus of an atom.

14. Electron Affinity: Electron affinity of an atomic or molecular particle is the energy change
that takes place as a result of addition or deletion of an electron from a neutrally charged atom or
molecule.
15. Electron Configuration: The arrangement of electrons in the orbital of an atom is known as
electron configuration.
16. Acceleration: The rate of change of velocity with time is called acceleration. Mathematically,
the second derivative of the distance traveled by an object is called acceleration.
17. Accuracy: The measure of the closeness of a value to the actual value of a result is called
accuracy.
18. Acute Angle: An angle whose measure is less than 900 is called an acute angle.
19. Acute Angled Triangle: A triangle in which all the interior angles are acute is known as an
acute angled triangle.
20. Circular Cone: A cone with a circular base.
21. Circular Cylinder: A cylinder with circle as bases.
22. Circumcenter: The center of a circumcircle is called circumcenter.
22. Circumcircle: A circle that passes through all the vertices of a regular polygon and triangles
is called circumcircle.
23. Circumference: The perimeter of a circular figure.
24. Circumscribable: A plan figure that has a circumcircle.
25. Circumscribed: A figure circumscribed by a circle.
26. Circumscribed Circle: The circle that touches the vertices of a triangle or a regular polygon.
27. Clockwise: The direction of the moving hands of a clock.
28. Simile: There is an obvious comparison that is made between two dissimilar things using
words such as, like and as.
29. Onomatopoeia: The technique in which words that imitate sounds are used to refer to the
objects, living things, or actions that they are associated with.
30. Personification: This is a figure of speech which is used when the poet or the writer wants to
attribute human qualities to an inanimate object or thought.
31. Transformer: Transformer is a piece of electrical equipment, which changes the voltage of
current

USE OF SEQUENCE WORDS:
1. so / to / itchy / is / that / I / wait / My / off. / uniform / can’t / take / it
My uniform is so itchy that I can’t wait to take it off
2. Is / good / both / for / and / early / rising / old / adults
Early rising is good for both old and adults
3. the / weekend / I / can / love / down. / be / I / myself / because / and / dress
I love the weekend because I can be myself and dress down.
4. Finish / work / early / one / can / go / and / a / for walk / one’s.
One can finish one’s work early and go for a walk
5. place / our lives / music / important / has / in / an.
Music has an important place in our lives
6. its / urbanisation / in India / everywhere / has / tentacles / spread
Urbanization has spread its tentacles everywhere in India
7. light up / in every home / good / the lamp / books / magazines / and / of / knowledge
Good books and magazines light up the lamp of knowledge in every home.
8. ‘The year of Books” / are / we / this / celebrating / year.
This year we are celebrating “The Year of Books”.
9. I’d / thought / nervous! / the / get / interview; / I / I / through / was / never / so
I never thought I’d get through the interview; I was so nervous!
10. Reshma / year. / to / to / the / come / back / hopes / Disneyworld / for / next / a / holiday
Reshma hopes to come back to the Disneyworld for a holiday next year.
11. want / Do / me / see / you / you / at / to / the / airport? / off
Do you want me to see you off at the airport?
12. you/ betray / once / it's / his / fault / someone / fault / betrays / it's / he if / twice if / your / you
If someone betrays you once, it's his fault. If he betrays you twice, it's your fault.
13. baby / gave / apple / her / the / mother / a / red
The mother gave her baby a red apple.
14. that / lived in / hills / I dreamt / I / Mallabar
I dreamt that I I lived in Mallabar hills.
15. Mohit / and / skating / Saturday / went / on / Preeti
Mohit and Preeti went skating on Saturday
16. way / good / eating / cream / ice / to / off / is / a / cool
Eating ice cream is a god way to coll off.
17. spoil / broth / the / too / many / cooks
Too many cooks spoil the broth
18. money / me? / How / give / can / much / you
How much money can you give me?
19. the / was / that / authority / curbed / King / annoyed / his / was
The king was annoyed that his authority was curbed
20. strike / opportunity / the / wait / I/ to / right / for / will
I will wait for the right opportunity to strike.
21. are harmless/to people/ most bats
Most bats are harmless to people.
22. unique and diverse/bats, one of/misunderstood creatures/the worls’s most/are wonderful.

PURSPOSE STATEMENTS
Statements: 1
Standard of living among the middle class society is constantly going up since part of few years.
Indian Economy is observing remarkable growth.
A.
Statement I is the cause and statement II is its effect.
B.
Statement II is the cause and statement I is its effect.
C.
Both the statements I and II are independent causes.
D.
Both the statements I and II are effects of independent causes.
Statements:2
The meteorological Department has issued a statement mentioning deficient rainfall during
monsoon in many parts of the country.
The Government has lowered the revised estimated GDP growth from the level of earlier
estimates.
A.
Statement I is the cause and statement II is its effect.
B.
Statement II is the cause and statement I is its effect.
C.
Both the statements I and II are independent causes.
D.
Both the statements I and II are effects of independent causes.
E.
Both the statements I and II are effects of some common cause
Statements: 3
The staff of Airport Authorities called off the strike they were observing in protest against
privatization.
The staff of Airport Authorities went on strike anticipating a threat to their jobs.
A.
Statement I is the cause and statement II is its effect.
B.
Statement II is the cause and statement I is its effect.
C.
Both the statements I and II are independent causes.
D.
Both the statements I and II are effects of independent causes.
E.
Both the statements I and II are effects of some common cause.
Statements: 4
A huge truck overturned on the middle of the road last night.
The police had cordoned of entire area in the locality this morning for half of the day.
A.
Statement I is the cause and statement II is its effect.
B.
Statement II is the cause and statement I is its effect.
C.
Both the statements I and II are independent causes.
D.
Both the statements I and II are effects of independent causes.
E.
Both the statements I and II are effects of some common cause.
Statements: 5
Importance of Yoga and exercise is being realized by all sections of the society.
There is an increasing awareness about health in the society particularly among middle ages
group of people.
A.
Statement I is the cause and statement II is its effect.
B.
Statement II is the cause and statement I is its effect.
C.
Both the statements I and II are independent causes.
D.
Both the statements I and II are effects of independent causes.
E.
Both the statements I and II are effects of some common cause.
5 Brian hopes to find another job. few employers are hiring,.
Brian hopes to find another job but few employers are hiring,.

6. Raju wants to get some additional training. he's unsure where to get it.
Raju wants to get some additional training though he's unsure where to get it
7. He likes to walk in the snow. it is a special winter experience.
He likes to walk in the snow since it is a special winter experience
8. Ravi wore his winter pants. it was snowing
Ravi wore his winter pants because it was snowing
9. Justin wore his winter pants. it was warm outside.
Justin wore his winter pants though it was warm outside.
10. The mayor declared a holiday. some people went to work anyway.
The mayor declared a holiday yet some people went to work anyway
11. She had a baby at thirteen . she was not protected.
She had a baby at thirteen as she was not protected
12. She had no access to health education or medical clinics. she was more likely to get HIV.
She had no access to health education or medical clinics therefore she was more likely to
get HIV.
13. Vimala had no other options. she married at thirteen.
Vimala had no other options consequently she married at thirteen.
14. She suffered from parasites the impure water in her village. .
She suffered from parasites on account of the impure water in her village
15 She was fighting for survival. She had not been given a chance.
She was fighting for survival since she had not been given a chance.
16 We stayed out all night. We could watch a meteor storm.¹
We stayed out all night so that we could watch a meteor storm.¹
17. We took some blankets. We could keep warm
We took some blankets so we could keep warm
18. We stayed out late; we were able to see the meteor storm as it passed.
We stayed out late so we were able to see the meteor storm as it passed.
19. There was no more coffee. He asked for another cup
Though there was no more coffee, he asked for another cup.
20. free-flowing gas. Water could not put out the fire
Due to free-flowing gas, water could not put out the fire.

REPORTED SPEECH
1. My cousin said,” My room-mate snored throughout the night."
[A] My cousin said that her room-mate had snored through out the night.
[B] My cousin told me that her room-mate snored throughout the night
[C] My cousin complained to me that her room-mate is snoring through out the night.
[D] My cousin felt that her room-mate may be snoring throughout the night.
2. He said, "I clean my teeth twice a day."
[A] He said that he cleaned his teeth twice a day.
[B] He said that he cleans his teeth twice a day.
[C] He said that he used to clean his teeth twice a day.

[D] He said that he is used to cleaning his teeth twice a day.
3. He said, "The mice will play, when the cat is away."
[A]He said that the mice will play when the cat is away.
[B] He said that the mice would play when the cat was away
[C] He said that the mice would play when the cat would be away
[D] He said that the mice shall play, when the cat is away.
4. The sage said,” god helps those who help themselves."
[A] The sage said that god helps those who help themselves
[B] The sage said that god helped those who helped themselves
[C] The sage said that god helps those who helped themselves
[D]The sage said that God helped those who help themselves.
5. He said, "Can you sing?" And I said "NO".
[A] He asked me that could I sing and I refused.
[B] He asked me if I could sing and I said that I couldn't.
[C] I denied, when he asked me if I could sing.
[D] He asked me if I could sing and I said no.
6. The teacher said, "Be quiet boys."
[A] The teacher said that they boys should be quiet.
[B]The teacher called the boys and ordered them to be quiet.
[C] The teacher urged the boys to be quiet.
[D] The teacher commanded the boys that they be quiet.
7. He said to them, "Don't make a noise"
[A] He told them that don't make a noise.
[B] He told them not to make noise
[C] He told them not to make a noise
[D] He asked them not to make a noise.
8. "Please don't go away", she said.
[A]She said to please her and not go away.
[B] She told me not to go away
[C] She begged that I not go away
[D] She begged me not to go away.
9. Pinki said to Gaurav, "Will you help me in my work just now?”
[A] Pinki asked Gaurav if he would help her in her work just then.
[B] Pinki questioned to Gaurav that will you help me in my work just now.
[C] Pinki told Gaurav whether he will help her in her work just now.
[D] Pinki asked to Gaurav that will he help her in her work just now.

10. "Are you alone, my son?" asked a soft voice close behind me.
[A] A soft voice from my back asked if I was alone.
[B] A soft voice said to me are you alone son.
[C] A soft voice asked that I was doing there alone.
[D] A soft voice behind me asked if I was alone
1. Direct speech :
David : "There is an excellent band playing later on."
Reported Speech : David said there was an excellent bank playing later on.

2.

Direct speech :
Christine : "I saw Amy at the bank on Monday."
Reported Speech : Christine said she had seen Amy at the bank on Monday.

3.

Direct speech :
The driver : "I'm going to turn right at the traffic lights."
Reported Speech : The driver said he was going to turn right at the traffic lights.

4.

Direct speech :
Jonathan: "I've returned the dictionary to the library".
Reported Speech : Jonathan said he had returned the dictionary to the library.

5.

Direct speech :
The doctor : "I'll send you the results as soon as they arrive."
Reported Speech : The doctor said he would send me/us the results
as soon as they arrived.

6.

Direct speech :
Reported Speech :

Caroline : "Will you come to my party on Saturday?"
Caroline asked (me) if I would come to her party on Saturday.

7.

Direct speech :
Reported Speech :

Shop assistant: "Are you looking for something special?"
The shop assistant asked if I was looking for something special.

8.

Direct speech :
Reported Speech :

Jack : "I'll lend you my grammar book if you think it will help.
Jack said he would lend me his grammar book
if I thought it would help.

4. PREFIXES & SUFFIXES
Prefixes
Prefixes are added to the beginning of a word to make a new word, e.g. mis+take. Some common
prefixes are 'mis', 'dis', 're', 'for', 'anti', 'ante', 'sub', 'un' and 'in'. New words are made by placing a
prefix in front of a word. It is helpful to know the meanings of prefixes. Prefix
‘re’ means again, therefore reappear means to appear again.

Prefix
A prefix is a group of letters placed before the
root of a word. For example, the word
"unhappy" consists of the prefix "un-" [which
means "not"] combined with the root (stem)
word "happy"; the word "unhappy" means
"not happy."

Suffix
A suffix is a group of letters placed after the
root of a word. For example, the word
flavorless consists of the root word "flavor"
combined with the suffix "-less" [which means
"without"]; the word "flavorless" means
"having no flavor."

A Short List of Prefixes:
PREFIX MEANING
EXAMPLES

A Short List of Suffixes:
SUFFIX
MEANING
EXAMPLES

de-

from, down,
away reverse,
opposite

decode, decrease

dis-

not, opposite,
reverse, away

disagree,
disappear

out of, away
from, lacking,
former

ilim-

ex-

inmis-

-able

able to, having the
quality of

comfortable,
portable

-al

relating to

annual,
comical

-er

comparative

exhale,
explosion

bigger,
stronger

-est

superlative

strongest,
tiniest

not

illegal, illogical

-ful

full of

not, without

impossible,
improper

beautiful,
grateful

-ible

inaction,
invisible

forming an
adjective

reversible,
terrible

-ily

mislead,
misplace

forming an adverb eerily, happily,
lazily

-ing

denoting an action,
a material, or a
gerund

acting,
showing

not, without
bad, wrong

non-

not

nonfiction,
nonsense

pre-

before

prefix,
prehistory

-less

without, not
affected by

friendless,
tireless

pro-

for, forward,
before

proactive,
profess, program

-ly

forming an
adjective

clearly, hourly

re-

again, back

react, reappear

-ness

un-

against, not,
opposite

undo, unequal,
unusual

denoting a state or
condition

kindness,
wilderness

-y

full of, denoting a
condition, or a
diminutive

glory, messy,
victory,

ACTIVE AND PASSIVE VOICE
1. The wedding planner is making all the reservations.
2. For the bake sale, two dozen cookies will be baked by Susan.
3. The science class viewed the comet.

4. Who ate the last cookie?
5. The video was posted on Face book by Alex.
6. The director will give you instructions.
7. The Grand Canyon is viewed by thousands of tourists every year.
8. The homeowners remodeled the house to help it sell.
9. The team will celebrate their victory tomorrow.
10. The saltwater eventually corroded the metal beams.
11. The baby was carried by the kangaroo in her pouch.
12. Some people raise sugar cane in Hawaii.
13. A movie is going to be watched by us tonight.
14. The obstacle course was run by me in record time.
15. Mom read the novel in one day.
Conditional Clauses
1. If you move here, _________________
2. __________ if you stop smoking.
3. If Sarah didn't go with John, Anna ____________
4. ____________if they play my favorite song.
5. I wouldn't buy that computer __________.
6. If she doesn't feel better tomorrow,___________.
7. I'd lend you money________.
8. If I were you, ____________
9. If Mike were not working in the dining hall, __________.
10. If Mike could find his library card, ___________________.
11. ______________________, she would have received the full ten points on it.
12. If Scott had been paying attention in class, _____________.
13. If Lan had not refused to lend us his car, ___________.
14. If I had the money _________.
15. If they go to Australia, _________.
16. If she had a mobile, _________.

17. If Bob were here, _______________.
18. You ___ (to have) no trouble at school if you had done your homework.
19. If you (to swim) ______ in this lake, you'll shiver from cold.
20. The door will unlock if you ______ (to press) the green button.
Numerical expressions
1. A squad of 1000 men
2. 573 K
3. 500 ppm
4. 720 kHz
5. 1500 kg/cm3
6. 500 Btu/ft3
7. 40%v/v
8. 15psi
9. a journey of 20 miles
10. a lecture for two hours
11. an interval of 5 mins
12. a stamp with a value of 5 rupees
13. a squad of 300 men
14. 250 rpm
15. A DC supply of 280 volts

PH8252 PHYSICS FOR INFORMATION SCIENCE
UNIT I
ELECTRICAL PROPERTIES OF MATERIALS
PART A
1. Define Mobility of electrons.
It is defined as the velocity acquired by the electron per unit electric field =v/E
2. Define Wiedemann- Franz law. Give the value of Lorentz number.
The ratio between the thermal conductivity and the electrical conductivity of a metal is
directly proportional to the absolute temp of the metal.
3. Define Fermi energy level and Fermi energy with its importance.
It is the highest reference energy level of a particle at absolute zero. It is the state at
which the probability of electron occupation is 50% at any temp.
4. Define electrical conductivity.
It is defined as the quality of electricity flowing per unit area per unit time maintained at
unit potential gradient.
5. What are the drawbacks of classical free electron theory?
It is a macroscopic theory. ü This theory cannot explain the Compton, photo – electric
effect, paramagnetic, ferromagnetism, etc. The Lorentz number by classical theory does not have
good agreement with the experimental value and is rectified by quantum theory.
6. Write the Fermi- Dirac distribution function.
Fermi-dirac distribution function represents the probability of an electron occupying a
given energy level.
7. Define density of states and given an example and state its importance.
Density of states Z(E)dE is defined as the number of available energy states per unit
volume in an energy interval dE.
8. Define mean free path.
The average distance travelled between two successive collisions is called mean free
path. It is denoted by the letter. ( )
9. Define Drift velocity and give its formula.
It defined as the average velocity acquired by the free electron in a particular direction,
due to the application of electric field and is denoted by the letter vd.

10. Drawbacks of classical free electron theory
1. Classical theory states that all free electrons absorb the supplied energy. But quantum theory
states that only a few electron absorb the supplied energy.
2. The electrical conductivity of semiconductor and insulator cannot be explained by this theory.
3. The concept of photo - electric effect, Compton effect and black body radiation cannot be
explained on the basis of this theory because these phenomenon are based on quantum theory.
4. The susceptibilities of a paramagnetic material is inversely proportional to the temperature.
But, experimental result shows that para-magnetism of a metal is independent of temperature.
Moreover, the ferro-magnetism cannot be explained by this theory.
11. What is forbidden energy gap?
The space between the valence and conduction band is said to be forbidden energy gap.
12. What is the source of resistance in metals?
The resistance in metals is due to
o Impurities present in the metals
o Temperature of the metal
o Number of free electrons
13. What is the importance of Fermi Energy level?
It is the reference energy level which separates the filled energy level and vacant energy
level. It is the highest reference energy level of a particle at absolute zero. It is the state at which
the probability of electron occupation at 50% at any temperature.
14. Difference between electrical and thermal conductivity.


In thermal conduction, the heat is transferred by the oscillation of atoms inside the
material. In electrical conduction, the electrons themselves move in order to create the
current.



Most of the thermal conductors are good electrical conductors.
Both thermal conductivity and the electrical conductivity depend on the material.



In thermal conductivity, energy is transferred but in electrical conductivity electrons are
transferred.

15. What is Fermi factor? Discuss its variation with temperature and energy.
Fermi factor is the probability of occupying an electron into a given energy level when
the material is in thermal equilibrium. Probability of energy state with energy E is occupied by
electron at a steady temperature T is given by Fermi factor f(E) and is given by Where Ef is
Fermi energy, K=Boltzmann constant=1.38x10-23 JK-1 and T is temperature in Kelvin. The

Fermi factor varies with temperature and energy. Its variation is as shown in the figure and is
discussed as follows
Variation of f(E) with temperature T=0K
Case (i): At T = 0K and E < EF
Case (ii): At T = 0K and E > EF
16. Define Thermal velocity
A conductor consists of large number of free electrons of about 1029electrons/m3. Due to
thermal energy these electrons are moving in between the ions with a speed of 106m/s and
collide with ion cores of the conductor. After each collision velocity of the electron becomes
zero. There after start moving in random direction. Thus in the absence of applied electric field,
there is a kind of randomness in the motion of electrons. Though the free electrons are in motion,
the net flow of current is zero or does not give rise to any current.
“The average velocity with which the free electrons move inside the conductor due to thermal
energy is called thermal velocity”.
17. Define Mean collision time
The average time interval between two consecutive collisions of an electron with the
lattice cores in a conductor under the influence of applied electric field is called mean collision
time. τ = /vth
Where „ ‟ is the mean free path, v≈vth is velocity same as combined effect of thermal & drift
velocities.
18. What is meant by degenerate and non degenerate states.
Degenerate : The number of different states corresponding to a particular energy level is
known as the degree of degeneracy of the level. It is represented mathematically by the
Hamiltonian for the system having more than one linearly independent eigen state with the same
energy eigen value.
Non degenerate : The quantum state of a given system is described by probability wave
function, which depends on a set of quantum coordinates. The absolute square of the wave
function determines the probability of finding the particle in the given quantum state.
19. Define scattering power of potential barrier.
Define scattering power of potential barrier is defined as the strength with which the
electrons are attracted by the positive ions is given by P=mV0ba/ħ2
20. What is meant by brillouin zones?
These are the boundaries that are marked by the values of propagation vector k in which
the electrons can have the allowed energy levels without diffraction.

PART B
1. (i) Define Density of States.
(ii) Derive an expression for the density of states in metal.
2. (i) State the assumption of the classical free electron model.
(ii) Obtain expressions for the electrical conductivity and thermal conductivity of a metal
on the basis of classical free electron theory.
3. What is fermi function? Discuss how the Fermi function varies with temperature.
4. Derive the electrical conductivity of a metal based on classical free electron theory.
5. Derive the thermal conductivity of a metal based on classical free electron theory.
6. State and Prove Wiedemann-Frantz law. What is Compton effect ? Give the theory of
Compton effect and Show that the Compton shiftΔ = h . (1 – cosθ)/m0c.
7. Explain the application of Schrodinger wave equation to a one Dimensional Potential
well.
8. Derive Time independent Schrodinger wave equation and hence deduce the time
dependent Schrödinger equation.
9. Describe the energy band theory of solids with the help of neat band diagram.
10. Deduce the mathematical expressions for electrical conductivity and thermal conductivity
of a material and hence obtain widemann - franz law.
11. Derive an expression for the density of states and based on that calculate the carrier
concentration in metals .
12. Write Fermi-Dirac distribution function. Explain how Fermi function varies with
temperature. Evaluate the Fermi function for energy KT above the fermi energy.

UNIT-II
SEMICONDUCTOR PHYSICS
PART A
1. State the properties of a semiconductor.
They have negative temp coefficient of resistance.  The resistivity lies between 10-4 to
0.5 ohm-meter. At OK they behave as insulators.
2. Define Hall effect?
If a metal or semiconductor carrying current I is placed in a transverse magnetic field B ,
an electric field E is induced in the direction perpendicular to both I and B This phenomenon is
known as Hall effect.

3. Give some application of Hall Effect.
i). Hall Effect can be used to measure the strength of a magnetic field in terms of
electrical voltage. ii).It is used to determine whether the semiconductor is p – type or n- type
material iii).It is used to determine the carrier concentration
4. Compare elemental semiconductors and compound semiconductor?
S.No. Elemental semiconductor

Compound
semiconductor

1.

They are made of single Made
element Ge,Si

2.

of

compounds

GaP,MgO

They are indirect band gap They are called as direct
semiconductors

3.

band gap semiconductors

Heat is produced due to Photons
recombination

are

emitted

during recombination

5. What is meant by intrinsic semiconductor and extrinsic semiconductor?
S.No. Intrinsic semiconductor
1.

Extrinsic semiconductor

Semi conductor in a pure form Semiconductor which are
doped with impurity

2.

3.

They

have

low

electrical They have high electrical

conductivity

conductivity

They have low operating temp

They have high operating
temp

6. Compare n-type and p-type semiconductor.
S.No. n- type

p- type

1.

Pentavalent impurity

Trivalent impurity

2.

Here electrons are majority Here holes are majority
and holes are minority

and

electrons

are

minority
3.

Donar energy levels very to acceptor energy levels
conduction band

very to valence band

7. What is Extrinsic Semiconductor?
If certain amount of impurity atom is added to intrinsic semiconductor the resulting
semiconductor is Extrinsic or impure Semiconductor.
8. What are the types of Extrinsic Semiconductor?
1. P-type Semiconductor 2. N- Type Semiconductor.
9. What is P-type Semiconductor?
The Semiconductor which are obtained by introducing pentavalent impurity
atom(phosphorous, antimony) are known as P-type Semiconductor.
10. What is N-type Semiconductor?
The Semiconductor which is obtained by introducing trivalent impurity atom (gallium,
indium) are known as N-type Semiconductor.
11. What is doping?
Process of adding impurity to a intrinsic semiconductor atom is doping. The impurity is
called dopant.
12. Which charge carriers is majority and minority carrier in N-type Semiconductor?
majority carrier: electron and minority carrier: holes.
24.which charge carriers is majority and minority carrier in P-type Semiconductor?
Majority carrier: holes and minority carrier: electron
13. Why n - type or pentavalent impurities are called as Donor impurities?
n- type impurities will donate the excess negative charge carriers ( Electrons) and
therefore they are referred to as donor impurities.
14. Why P – type or trivalent impurities are called as acceptor impurity?
p- type impurities make available positive carriers because they create holes which can
accept electron, so these impurities are said to be as acceptor impurity.
15. Give the relation for concentration of holes in the n- type material?
pn = ni2 /ND Where pn - concentration of holes in the n – type semiconductor ND concentration of donor atoms in the n – type semiconductor
16. Give the relation for concentration of electrons in the p - type material?
np = ni2 /NA Where np - concentration of electrons in p- type semiconductor ND concentration of acceptor atoms in the p – type semiconductor
17. Define drift current?
When an electric field is applied across the semiconductor, the holes move towards the
negative terminal of the battery and electron move towards the positive terminal of the battery.
This drift movement of charge carriers will result in a current termed as drift current.

18. Define mean life time of a hole or and electron.
The electron hole pair created due to thermal agitation wall disappear as a result of
recombination
.Thus an average time for which a hole or an electron exist before recombination can be
said as the mean life time of a hole or electron.
19. What is zener breakdown?
Zener break down takes place when both sides of the junction are very heavily doped and
Consequently the depletion layer is thin and consequently the depletion layer is tin. When a
small value of reverse bias voltage is applied , a very strong electric field is set up across the thin
depletion layer. This electric field is enough to break the covalent bonds. Now extremely large
number of free charge carriers are produced which constitute the zener current. This process is
known as zener break down.
20. What is avalanche break down?
When bias is applied , thermally generated carriers which are already present in the diode
acquire sufficient energy from the applied potential to produce new carriers by removing valence
electron from their bonds. These newly generated additional carriers acquire more energy from
the potential and they strike the lattice and create more number of free electrons and holes. This
process goes on as long as bias is increased and the number of free carriers get multiplied. This
process is termed as avalanche multiplication. Thus the break down which occur in the junction
resulting in heavy flow of current is termed as avalanche break down.
21.What is a transistor (BJT)?
Transistor is a three terminal device whose output current, voltage and /or power is
controlled by input current.
22. What are the terminals present in a transistor?
Three terminals: emitter, base, collector.
23. What is FET?
FET is abbreviated for field effect transistor. It is a three terminal device with its output
characteristics controlled by input voltage.
24. Why FET is called voltage controlled device?
The output characteristics of FET is controlled by its input voltage thus it is voltage
controlled.
25. What are the two main types of FET?
1. JFET 2. MOSFET.

26. What are the terminals available in FET?
1). Drain, 2).Source and 3). Gate
27. What is JFET?
JFET- Junction Field Effect Transistor.
28. What are the types of JFET?
N- Channel JFET and P- Channel JFET
29. What are the two important characteristics of JFET?
1. Drain characteristics 2. Transfer characteristics.
30. What is transconductance in JFET?
It is the ratio of small change in drain current to the corresponding change in drain to
source voltage.
31. What is amplification factor in JFET?
It is the ratio of small change in drain to source voltage to the corresponding change in
Gate to source voltage.
32. Why do we choose q point at the center of the load line?
The operating point of a transistor is kept fixed usually at the center of the active region
in order that the input signal is well amplified. If the point is fixed in the saturation region or the
cut off region the positive and negative half cycle gets clipped off respectively.
33. List out the different types of biasing.
Voltage divider bias, Base bias, Emitter feed back bias,

PART B
1. (i) Derive an expression for the concentration of electron in the conduction band of an
intrinsic Semiconductor.
2. (ii) Write the necessary theory, describe the method of determining the band gap of an
intrinsic Semiconductor. derivation experimental set up
3. Derive an expression for density of holes in the valance band of P type semiconductor.
4. Derive an expression for density of electrons in the conduction band of n type
semiconductor.
5. (i) What is Hall Effect? Give the theory of Hall Effect and hence justify how Hall
coefficient depends on the doping concentration. Describe an experimental set up to
determine the Hall Co efficient.

6. (iii) A sample of silicon is doped with 1023 phosphorous atom/m3. Find the Hall voltage
in a sample with thickness = 100 m, Current Ix =1 mA and magnetic field B =0.1
Wb/m2(Assume electron Mobility,

= 0.07 m2/V.S)

7. Distinguish between metals insulator and semiconductor on the basis of band theory.
8. Derive the expression for Planck’s theory of Black body radiation.
9. Obtain and expression for the carrier concentration in an intrinsic semi conductor.
Calculate the intrinsic concentration of charge carriers at 300˚K, given me= 0.12mo,·
10. Discuss electrical conductivity of intrinsic semi-conductor and hence derive an
expression for the band gap energy.
11. Derive an expression for carrier concentration in an N-type semi conductor (Density of
electrons in the conduction band).
12. Derive an expression for the density of holes in the valence band of an P-type semi
conductor.
13. Discuss the variation of Fermi-level with temperature in N-type and P-type semi
conductors.
14. Discuss the variation of carrier concentration with temperature for N-type and P-type
semiconductors.
15. Explain the determination of Hall co-efficient, carrier concentration and mobility of
charge carriers of a semi conduct.
16. Derive an expression for the density of electrons and holes in an intrinsic semi
conductor.
17. Discuss the variation of Fermi level with temperature in an intrinsic semi conductor
18. Describe the method of determining the band gap of an intrinsic semiconductor
19. Discuss the carrier concentration, variation of Fermi level with temperature in case of ptype and n-type semiconductors for high and low doping levels.
20. What is Hall Effect? Derive an expression for hall coefficient. Describe an experimental
setup for determining the hall coefficient.

UNIT-III
MAGNETIC PROPERTIES OF MATERIALS
PART A
1. Explain Meissner effect.
When a super conducting material is kept in an external magnetic field under the
condition when T≤ Tc and H≤ Hc the magnetic flux lines are completely excluded from the
material and this phenomenon is called meissner effect.
2. What are soft and hard magnetic materials?
S.No. Soft
1.

Hard

They can be easily magnetized They cannot be easily
and demagnetized.

2.

3.

Magnetized

Movement of domain wall is Movement

of

domain

easy

wall is not easy

Hysteresis loop is very steep

Hysteresis loop is very
broad

3. What are ferrites?
They are made by two or more different kinds of atoms. Its general formula is given by
X2+ Fe23+ O4.
4. Define energy product
The product of retentively and the coercively is Known as energy product. It represents
the maximum amount energy stored in the specimen.
5. State the applications of ferrites.
They are used in two port devices such as circulator. They are used in computers and
data processing circuits. They are used in switching circuits and parametric amplifiers.
6. Define Bohr magneton.
The orbital magnetic moment and the spin magnetic moment of an electron in an atom
can be expressed in terms of atomic unit of magnetic moment
7. What are the four type’s magnetic domains?
Exchange energy

Anisotropy energy

Domain wall energy

Magneto-

strictive energy.
8. Define electronic polarization.
When a dielectric material is kept in external field , the positive and negative charges in
the dielectrics moves in opposite direction, thereby creating a dipole moment.

9. Define Local field (or) internal field.
Long range of coulombs forces which are created due to the dipoles are called internal
field or local field.
10. What is meant by dielectric loss?
The dielectric and certain amount of electrical energy is dissipated in the form of heat
energy, this loss in energy in the form of heat is called dielectric loss.
11. What is meant by dielectric break down?
When external field applied to a dielectric material is greater than the critical field, the
dielectric losses its insulating property and becomes conducting. Therefore a large current flows
through the material.
12. List out the applications of ferro- electrics. 
It is used to produce ultrasonics. It is used in SONAR. It is used to bond the bones in the
human body. It is used production of piezo- electric materials.
13. Define ionic polarization.
The process of displacement of cations and anions in the opposite directions, of a
dielectric material kept in external in external electric field.
14. What is meant by ferro electricity?
When a dielectric material exhibits electric polarization even in the absence of external
field, it is known as ferro electricity and these materials are termed as ferroelectrics.
15. What are differences between polar and non-polar molecules?
S.No. POLAR
1.

Molecules

NON POLAR
have

permanent Molecules

dipole moments
2.

3.

do

not

have

permanent dipole moments

Molecules are highly temp Molecules are independent
dependent

of temperature

HCl

CCl4

16. Define dielectric constant?
It is the ratio between the absolute permittivity of the medium (ε)and the permittivity of
free space (ε0).
Dielectric constant εr = Absolute permittivity (ε) / Permittivity of free space (ε0)
17. Define polarization of a dielectric material.
The process of the producing electrical dipoles inside the dielectric by the application an
external electrical field is called polarization in dielectrics.
Induced dipole moment (µ) = αE E →Applied electrical field α → Polarizability

18. Name the four polarisation mechanisms.


Electronic polarisation.



Ionic polarisation.



Orientational polarisation.



Space- charge polarisation.

19. What is electronic polarisation?
Electronic polarisation means production of electric dipoles by the applied electric field
.It is due to shifting of charges in the material by the applied electric field.
20. What is ionic polarisation?
Ionic polarisation is due to the displacement of cautions (negative ions) and anions
(positive ions) in opposite direction due to the application of an electrical field. This occurs in an
ionic solid.
21. What is orientation polarisation?
When an electrical field is applied on the dielectric medium with polar molecules, the
dipole align themselves in the field direction and thereby increases electric dipole moment.
Such a type of contribution to polarisation due to the orientation of permanent dipoles by the
applied field is called orientation polarisation.
22. What is space- charge polarisation?
In some materials containing two or more phases, the application of an electrical field
causes the accumulation of charges at the interfaces between the phases or at the electrodes.
As result of this, polarisation is produced. This type of polarisation is known as space charge
polarisation.
23. Define dielectric loss and loss tangent.
When a dielectric material is subjected to an A.C voltage, the electrical energy is
absorbed by the material and is dissipated in the form of heat. This dissipation of energy is called
dielectric loss. In a perfect insulator, polarisation is complete during each cycle and there is no
consumption of energy and the charging current leads the applied voltage by 900. But for
commercial dielectric, this phase angle is less than 900 by an angle and is called dielectric loss
angle. Tan is taken as measure of dielectric loss and is known as loss tangent.
24. Define dielectric breakdown and dielectric strength.
Whenever the electrical field strength applied to a dielectric exceeds a critical value, very
large current flows through it. The dielectric loses its insulating property and becomes
conducting. This phenomenon is known as dielectric breakdown. The electrical field strength at
which dielectric breakdown occurs is known as dielectric strength.

25. Mention the various breakdown mechanisms.


Intrinsic breakdown and avalanche breakdown



Thermal breakdown



Chemical and Electrochemical breakdown



Discharge break down



Defect breakdown

26. What is intrinsic breakdown?
For a dielectric, the charge displacement increases with increasing electrical field
strength. Beyond a critical value of electrical field strength, there is an electrical breakdown due
to physical deterioration in the dielectric material.
27. What is thermal breakdown?
When an electrical field is applied to a dielectric material, some amount of hear is
produced. This heat must be dissipated from the material. In some cases, the amount of hear
produced is very large as compared to the heat dissipated. Due to excess of heat the temperature
inside the dielectric increases and may produce local melting in the dielectric material.During
this process, a large amount of current flows through the material and causes their dielectric to
breakdown. This type of breakdown is known as thermal breakdown.
28. What is chemical and electrochemical breakdown?
Electro chemical breakdown is similar to thermal breakdown. When the temperature of a
dielectric material increases, mobility of ions increases and hence the electrochemical reaction
may take place. This leads to leakage current and energy loss in the material and finally
dielectric breakdown occurs.
29. What is discharge break down?
Discharge breakdown occurs when a dielectric contains occluded gas bubbles. When this
type of dielectric is subjected to electric field; the gases present in the material will easily ionize
and thus produces large ionization current. The gaseous ions bombard the solid dielectric. This
causes electrical deterioration and leads to dielectric breakdown.
30. What is defect breakdown?
The surface of the dielectric material may have defects such as cracks, porosity and
blowholes. Impurities like dust or moisture may collect at these discontinuities (defects). This
will lead to a breakdown in a dielectric material.
31. What are requirements of good insulating materials?
The good insulating materials should have


High electrical resistivity to reduce leakage current.



High dielectrical strength to with stand higher voltage.



Smaller dielectric loss



Sufficient mechanical strength.

32. What are Ferro-electric materials? Give examples.
Materials which exhibit electronic polarization even in the absence of the applied
electrical field are known as ferro-electric materials. Example. Barium Titanate (BaTiO3)
Potassium Dihydrogen Phosphate (KH2PO4)

PART B
1. (i) Draw the B-H curve for a Ferro magnetic material and explain the same on the basis
of domain theory
(ii)Differentiate between hard and soft magnetic materials.
2. With neat sketch explain preparation, structure, properties and applications of ferrites.
3. explain dia ,para and ferromagnetic
4. Derive an expression for local field in a dielectric material and hence deduce Clausius –
Mosotti equation.
5. (i) Give a detailed discussion on the various types of dielectric breakdown in dielectric
material.
(ii) What are the remedies to avoid breakdown mechanism?
6. Distinguish between dia, para, ferro and anti ferro magnetic materials. Mention their
properties and applications
7. Explain domain theory of ferromagnetism. Using that how will you explain the properties
of ferromagnetic materials.
8. Explain the different types of polarization mechanisms involved in dielectric materials.
9. What is meant by local field in a dielectric and how it is calculated for cubic structure?
Deduce the Claussius- Mosotti equation.
10. What are the different types of dielectric breakdown occurs in a dielectric medium?
Discuss in detail, the various types of dielectric breakdown.

UNIT-IV
OPTICAL PROPERTIES OF MATERIALS
PART A
1. What is solar energy?
Solar energy takes advantage of the sun’s rays to generate heat or electricity. It is an
infinitely renewable resource and unique for its ability to generate energy in a quiet, clean, and
consistent manner.
2. What’s the difference between solar photovoltaic and solar hot water systems?
Solar photovoltaic systems use photovoltaic panels to produce electricity. Solar hot
water, or thermal, systems capture sunlight to heat water. Sun Peak does not offer solar thermal
systems.
3. What is the principle of semiconductor.
When a p-n junction diode is forward biased, the electrons from n – region and
the holes from the p- region cross the junction and recombine with each other.
During the recombination process, the light radiation (photons) is released from a
certain specified direct band gap semiconductors like Ga-As. This light radiation is known as
recombination radiation.
4. Mention any four advantages of led in electronic display


This is useful in battery powered or energy saving devices.



This is more efficient and can lower initial costs.



Incandescent and fluorescent sources often require an external reflector to
collect light and direct it in a usable manner.



When used in applications where dimming is required, LEDs do not
change their color tint as the current passing through them is lowered,
unlike incandescent lamps, which turn yellow.

5. How is a light emitting diode differing from semiconductor laser?
specification

Light Emitting Diode

Laser Diode

Output power

linearly proportional to drive current

Proportional to current above
the threshold

Current

Drive Current (50 to 100 mA) (Peak)

Threshold current (5 to 40
mA)

Coupled power

Moderate

High

6. What is Laser Diode?
Laser is derived from Light Amplification by the Stimulated Emission of Radiation. It
produces a very intense beam of light or infrared radiation which is having following properties.
• Monochromatic ( meaning consists of one wavelength)
• Coherent (meaning all parts are in phase)
• Collimated (meaning all parts travel in one and same direction
7. What is holography?
Holography deals with image construction by means of interference techniques
without using lenses .here the distribution of amplitude and phase is recorded in 3D manner so as
to get complete information of the object to be photographed.
8.What are the difference between holography and photography?
S.No

Photography

Holography

1.

Ordinary light is used

Laser light is used

2.

The variation of amplitude alone is The distribution of amplitude and phase is
recorded

recorded

3.

It gives 2D picture

It gives 3D picture

4.

Lens is used

No Lens is used

9. What are optical materials and give its types
Materials which are sensitive to light are called optical materials. In general there
are 3 types of optical materials.
i)Transparent materials: They transmit more light
ii)Translucent materials: they transmit light partially
iii)opaque materials: they will not transmit any light.
10. What is an optoelectric device?
Optoelectronics is the communication between optics and electronics which
includes the study, design and manufacture of a hardware device that converts electrical energy
into light and light into energy through semiconductors. This device is made from solid
crystalline materials which are lighter than metals and heavier than insulators.
11. Explain the term delayed transmission?
When photons are made to incident on the optical material , it creates oscillatory
dipoles. These oscillatory dipoles when return to ground state by emitting the same frequency as
that of its excitation, without any loss in energy, it is termed as delayed transmission.

12. Define skin depth and skin layer.
When light passes through the metal it produces conduction current. The
maximum distance up to which it can travel in the metal is called skin depth and last layer inside
the metal up to which the conduction current passes is called skin layer.
13. Define luminescence and give its types.
When an atom in an excited state returns to ground state by emitting diode it is
called luminescence. Based on the types of excitation, luminescence can be classified into many
types


i)photo- luminescence



ii)cathode- luminescence



iii)electro- luminescence



iv)thermo- luminescence



v)injection – luminescence

14. Write principle and operations of solar cell
A solar cell is a basically a large area photo diode which converts sunlight directly
into electrically, with larger efficiency of photon absorption.
15. What is meant by optical data storage?
Optical storage devices use a laser to burn small, dark pits into the surface of a
disk . the pits are dark and the places without pits remain shiny and smooth . binary codes can be
stored to dark and shiny places on a storage medium. Since information can be stored by optical
meant, it is called optical data storage.
16. List out the recent application of OLED


OLED’s are widely used in cell phones, digital cameras etc.



They are also used in TV screens ,computer monitors.



They are nowadays used in automotive dash boards and backlight
in cars.



In future, newspaper also may have OLED display to refresh us
with the latest or breaking news.

17. Define trap its origination and types.
Trap is an intermediate energy level present in energy band gap. These trap arises
due to the presence of impurity atoms and imperfection in the crystal. There are two types and
trap i) trapping center ii) recombination center

18. What is the effect of optical absorption in semiconductor?
The optical absorption in semiconductor produces the following effects.
i)It forms exactions.
ii)It produce photo-conductivity
iii)It excites the crystal lattice vibrations.
iv)It also excites free electron and holes.
PART B
1. Discuss the absorption

of light

by Semi-conductors and define the terms of

Phosphorescence and Florescence
2. What are Color Centers and explain the different types and how they are generated?
3. Explain the phenomena of absorption, dispersion and reflection on the basis of
polarisation?
4. Explain optical absorption in metals, di-elcetrics and semiconductors
5. Describe the principle, construction and working of Photodiode
6. Explain about traps and excitions with it’s types
7. Describe about the principle and working of Photo-detector
8. What do you mean by active and passive display units and explain any one of them in
detail.
9. Explain the theory and working of LED’s, what are the different types, it’s advantages,
disadvantages, applications.
10. Describe the principle, construction and working of Solar-Cell

types, it’s advantages,

disadvantages, applications.
11. Mention the difference between LED and Liquid OLED and compare the differences
between Photodiode and LASER diode.
12. What do you mean by OLED, Discuss them in details with their Construction ,working of
OLED.
13. Describe the principle and working of LASER diode.
14. Describe the principle, construction and working of Hetero-Junction LASER diode.
15. Describe about the principle and working of Quantum LASER diode

UNIT V
NANO DEVICES
PART A
1. What are the properties of nano particles?
The energy bands in these materials will be very narrow. In nano materials a large
number of atoms will be present at the surface. Interparticles spacing is very less in nanomaterials.
2. List out any recent applications of nano- materials.
It is used in ICs, optical switches, mass sensors etc.
Recently nano-robots were designed, which are used to remove the damaged cancer cells
It is used in the production of DNA-chips, bio-sensors etc.
3. What are Bloch Oscillations?
A Particle in a periodic potential with an additional constant force performs oscillations
and these oscillation are called as Bloch oscillations
4. Define Resonant Tunneling
Resonant Tunneling refers to the tunneling in which electron transition Coefficient
through a structure is sharply peaked about certain energies.
5. What are spintronics?
Spintronics is a nano-technology which deals with spin-dependent
Properties of electrons instead of Charge-dependent properties.
6. Define coulomb blockade.
The resistance to electron transport caused by electrostatic coulomb forces in certain
electronic structures, including quantum dots and single electron transistor is called coulomb
blockade.
7. What is meant by tunneling?
The phenomenon in which a particle like an electron encounters an energy barrier is an
electronic structure and suddenly penetrates is known as tunneling.
8. What we will observe when we decrease the size of the particle to nano size?
It we decrease the size of the particle to nano size ,the decrease in confining size creates
the energy level discrete . the formation of discrete energy level increase or widens up the band
gap and finally band gap energy also increases.
9. What is meant by single electron transistor?
A transistor made from a quantum dot that control the current from source tom drain one
electron at a time is called singl3e electron transistor.

10. Write any two applications of quantum dot?
Quantum dot may be used as a basic building block in making a quantum computer.
The quantum dot application in various flied include blue laser diode, single electron
transistor, light emitting diode.
11. List out the applications of quantum well?
Quantum well is widely used to make semiconductor layer and other important devices.
Quantum well important photo detectors are also based on quantum well and are used for
infra red imaging.
12. Define density of energy states?
Density of energy is defined as the number of available energy states per unit volume per
unit energy in a solid
13. Define Quantum confinement.
The effect achieved by reducing the volume of solid so that the energy level with in it
becomes discrete is called as Quantum confinement.
When we decrease the volume of solid to such an extent, that the energy levels inside
becomes discrete, we have achieved Quantum confinement.
14. Define density of states in quantum dot.
In zero dimension system such as quantum dot, the density of states is truly discrete and
they do not form quasi continuum.
PART B
1. Describe the structure, fabrication, properties and applications of carbon nano tubes.
2. Derive an expression for density of States for Quantum confinements
3. Explain about Magnetic Semi-conductors? List out the properties and applications of
Magnetic semi-conductors
4. Explain about Quantum well, Quantum wire and Quantum dots.
5. Describe about the principle and working of single electron transistors
6. Write a short notes on (i) GMR (ii) Spin valve
7. Describe about the principle and working of Carbon Nano-tubes
8. Derive an expression for density of States in Quantum well and in two dimensions
9. Explain about Resonant Tunneling diode with neat diagrams
10. Describe about coulomb blockade with the single electron

BE 8255 BASIC ELECTRICAL, ELECTRONICS AND MEASUREMENT
ENGINEERING
UNIT I
ELECTRICAL CIRCUITS ANALYSIS
PART A
1. What is charge?
The charge is an electrical property of the atom particles of which matter consists.
The unit of charge is coulomb.
2. Define current.
The flow of free electron in a metal is called electric current. The unit current is ampere.
Current (I) = Q / t
Where, Q is the total charge transferred in coulomb. t is the time required to transfer the charge.
3. Define voltage.
The potential difference between two points in an electric circuit called voltage. The
unit of voltage is the volt. Voltage represented by V or v.
4. Define power.
The rate of doing work by electrical energy or energy supplied per unit time is called the
power. Its unit is watts
P=V

I; P = I2R; P = E2 / R.

P = Energy / time = W/t

5. Define resistance.
Resistance is the property of a substance, which opposes the flow of electric current. Also
it can be considered as electric friction. Whenever current flows through a resistor, a voltage
drop occurs in it and it is dissipated in the form of heat. Unit of resistance is ohm. Symbol is
measured with a help of ohmmeter
6. What is meant by electrical energy?
Energy is the total amount of work done and hence is the product of power
and time. W = Pt = EIt = I2Rt = E2 / Rt Joules (watt – second)
7. Write down the expression for effective resistance when three resistances are
connected in series and parallel.
For series connection (for three resistors)
R= R1 + R2 + R3
For parallel connection (for two resistors)
R = R1 R2 /(R1 + R2)

8. State Kirchhoff’s current law
The sum of currents flowing towards the junction is equal to the sum of the
currents flowing away from it.
9. State Kirchhoff’s voltage law
In a closed circuit, the sum of the potential drops is equal to the sum of the potential
rises.
10. What is series circuit?
When the resistors connected in a circuit such that the current flowing through them
is same is called as series circuit.
11. What is parallel circuit?
When resistors are connected across one another so that same voltage applied to each,
then they are said to be in parallel the circuit is called as parallel circuit.
12. State Ohm’s law.
When t e m p e r a t u r e remains constant, current flowing through a circuit is
directly proportional to potential deference across the conductor.
V= I*R

(Volts)

13. Define apparent power.
The maximum power consumed by the circuit is called apparent power. The unit VA. S =
VI.
14. Define capacitance.
A capacitor is a circuit element that, like the inductor, stores energy during periods of
time and return the energy during others. In the capacitor, storage takes place in an electric
field unlike the inductance where storage is magnetic field. Two parallel plates separated by an
insulating medium form a capacitor. The emf across the capacitor is proportional to the charge
in it i.e
q or e = q/C, Where, C is constant called capacitance.

PART B
1. State and explain the Kirchhoff’s Law.
2. Derive the equation for equivalent resistance of number of resistor connected in parallel.
Find the current through each branch by network reduction technique.

3. Calculate a) the equivalent resistances across the terminals of the supply, b) total current
supplied by the source and c) power delivered to 16 ohm resistor in the circuit shown in
figure.

4. In the circuit shown, determine the current through the 2 ohm resistor and the total current
delivered by the battery. Use Kirchhoff’s laws.

5. (a) In the network shown below, find the current delivered by the battery. (b) Discuss about
voltage and current division principles.

6. Using the node voltage analysis, find all the node voltages and currents in 1/3 ohm and 1/5
ohm resistances of figure.

7. Define (a) real power, (b) reactive power and (c) Apparent Power.

8. Explain about the Maximum Power Transfer Theorem and Superposition Theorem.
9. Derive expressions for star connected arms in terms of delta connected arms and delta
connected arms in terms of star connected arms.
10. Find the value of R and the current flowing through it in the circuit shown when the current
in the branch OA is zero.

UNIT II
ELECTRICAL MACHINE
PART A
1. What is an electric generator?
An electrical machine, which converts mechanical energy into electrical Energy, is
called as electric generator.
2. What is an electric motor?
An electrical machine, which converts electrical energy into mechanical Energy, is
called as electric motor.
3. What is meant by magnetic flux?
The magnetic lines of force existing around a magnet is called magnetic flux.
It’s unit is Weber. 1wb=10 8 magnetic flux lines
4. State faraday’s law of electromagnetic induction.
Whenever a conductor cuts the magnetic lines of force an emf is induced in it.
5 . What is the use of commutator?
A device is used in a dc generator to convert the alternating emf into unidirectional
emf is called commutator.
6. What is the function yoke?
It serves the purpose of outermost cover of the dc machine. So that the insulating
material gets protected from harmful atmospheric elements like moisture, dust and various
gases like SO2, acidic fumes etc. It provides mechanical support to the poles.
7. What is the choice of material for the following?
1. Yoke 2. p o l e 3. Field winding 4.Armature winding
1. Yoke:
It is prepared by using cast iron because it is cheapest.
2. Pole:
It is made up of cast iron or cast steel.
3. Field winding:

It is made up of aluminum or copper.
4. Armature winding:
It is made up of cast iron or cast steel.
8. Give the emf equation of dc generator.
E= ZϕNP/60A
where

E⇒ Generated emf in volts
ϕ⇒Flux produced per pole in Weber
Z⇒Total no. of conductors
N⇒Speed of armature in rpm
E= ZϕN/60

for lap winding

A=P E= ZϕNP/120

for wave winding A=2

9. What are all the two types of excitation?
i. Separate excitation
When the field winding is supplied from external, separate dc supply i.e.
Excitation of field winding is separate then the generator is called separately excited
generator.
ii. Self excitation
When the field winding is supplied from the armature of the generator itself then it
is called as self-excitation.
10. What is meant by residual magnetism?
Practically though the generator is not working, without any current through field
winding, the field poles posses some magnetic flux. This is called as residual magnetism.
11. State that the Fleming’s left hand rule.
The rules states that outstretch the three fingers of the left hand namely the first
finger, middle finger and thumb such that they are mutually perpendicular to each other.
Now point the first finger in the direction of magnetic field and the middle finger in the
direction of the current then the thumb gives the direction of the force experienced by the
conductor.
12. What is Lenz’s law?
Lenz’s law states the direction of induced emf is always so as to oppose the cause
producing it.
13. List the different types of DC motor.
DC series motor
DC Shunt motor

DC Compound motor
Long shunt compound motor
Short shunt compound motor
14. What do you meant by speed regulation?
The speed regulation of a DC motor is defined as the ratio of change in speed
corresponding to no load and full load condition to speed corresponding to full load. It’s
expressed as
Speed regulation=Nno load-Nfull load
Nfull load
15. List out the characteristics of DC motor.
i. Torque-Armature current characteristics (T vs Ia)
ii. Speed-Armature current characteristics (N vs Ia)
16. What are all the applications of DC motor?
Blowers and fans
Centrifugal and reciprocating pumps
Lathe machines
Machine tools
Milling machines
Drilling machines
17. What is the necessity of starter?
To restrict high starting armature current, a variable resistance is connected in series
with the e armature at start. This resistance is called starter.
18. What are all the factors affecting the speed of a DC motor?
The flux
The voltage across the armature
The applied voltage
19. List out the applications of various types of generators.
Separately excited generator
As a separate supply is required to excite the field, the use is restricted to
some special applications like electroplating, electro refining of materials etc
Shunt generator
Commonly used in battery charging and ordinary lighting purposes.
Series Generators

Commonly used as boosters on dc feeders, as a constant current generators for
welding generator and arc lamps.
Cumulatively compound generators
These are used for domestic lighting purposes and to transmit energy over long
distance.
Differential compound generator
The use of this type of generators is very
20.What is stepper motor?
A stepper motor is a digital actuator whose input is in the form of programmed
energization of the stator windings and whose output is in the form of discrete angular
rotation.
21. Define step angle.
Step angle is definrd as the angle through which the motor rotates for each command
pulse.it is denoted as β. β=(Ns-Nr/Ns.Nr)360 (or)360/(mNr)
22.Mention some applications of stepper motor
I.floppy disc drives
ii. qurtz watch
iii. camera shutter operation
iv. dot matrix and line printers
v. small tool application
vi. robotics
23.What are the advantages and disadvantages of stepper motor?
Adv:
1. it can be driven in open loop without feedback
2. it is mechanically simple
3. it requires little or no maintenance.
Disadv:
1.low efficiency
2.fixed step angle
3.limited power output
24. Why is the PMBLDC motor called electronically commulated motor?
The PMBL DC motor is also called electronically commutated motor because the phase
windings of PLMBL DC motor is energized by using power semiconductor switching
circuits.here the power semiconductor switching circuits act as a commutator.

25. what are the classification of BLPM DC motor?
BLPM square wave motor
BLPM sine wave motor
26. What is step down transformer?
The transformer used to step down the voltage from primary to secondary is called as
step down transformer. (Ex: 220/110V).
27. Give the basic principle behind the working of transformer.
The transformers works in the principle of mutual induction between two coils which are
electrically isolated but magnetically coupled.
28. Define voltage regulation of transformer.
The voltage regulation of a transformer is the arithmetic difference (not phasor
difference) between the no-load secondary voltage (0V2) and the secondary voltage V2 on load
expressed as percentage of no-load voltage.
29. What are the properties of an ideal transformer?
An ideal transformer has the following properties:  No winding resistance  No flux
leakage  No coreless  Magnetize at zero current
30. What is all day efficiency?
The ratio of output in kWh to the input in kWh of a transformer over a 24-hour period is
known as all-day efficiency i.e All day Efficiency  (Output kWh for 24Hrs / Input kWh for 24
Hrs)*100
PART B
1. Explain parallel operation of single phase transformer. And derive the emf equation of
transformers.
2. Explain generated voltage in AC and DC machines.
3. Explain and derive the torque in round rotor machines in terms of flux and flux density.
4. Explain the methods speed control of DC shunt motor.
5. Explain the methods speed control of DC series motor.
6. Derive the equation for induced EMF of a DC Machine
7. Explain the principle of operation of single phase Induction Motor.
8. Explain the Construction and working of single phase Induction Motor.
9. Explain the different types of Induction Motor.
10. Explain the construction and working of transformer and derive the EMF Equation.

UNIT III
UTILIZATION OF ELECTRICAL POWER
PART A
1. What are the sources of energy?(AU-NOV/DEC’08)
Electrical energy is produced from energy available in various forms in nature. The
sources of energy are


The Sun



The wind



Water



Fuels



Nuclear energy

2. What is solar cell?
The solar cells operate on the principle of photo voltaic effect, which is a process of
generating an emf as a result of the absorption of ionizing radiation .It is possible to convert
solar energy directly into electrical energy by means of silicon wafer photo-voltaic cells, also
called the solar cells, without any intermediate thermodynamic cycle.
3. What are the types of collectors used in solar power generation?
Types of collectors are


Flat plate collectors(60°C)



Cylindrical parabolic concentrator (100-200°C)



Paraboloids, Mirror Arrays( <200°C)

4. What is the basic principle of wind power generation?
Winds are essentially caused by the solar heating of the atmosphere. They carry
enormous quantity of energy. Wind as a source of power is very attractive because it is
plentiful, inexhaustible, renewable and non-polluting. There is no depletion of scarce
resources.
5. What is meant by Refrigeration?
Refrigeration is defined as an art of producing and maintaining the temperature in a
closed space below atmospheric temperature.
6. What is meant by air conditioning?
Air conditioning is defined as the simultaneous control of the temperature of air,
humidity of air, purity of air and motion of air for the purpose of human comfort, food
processing and other industrial purpose.

7. Define luminous flux.
It is defined as the total quantity of light energy emitted per second from a luminous
body. It is represented by symbol F and is measured in lumens. The conception of
luminous flux helps us to specify the output and efficiency of a given light source.
8. What are the laws of illumination?
Illumination at appoint is inversely proportional to square of its distance from the point
source and directly proportional to the luminous intensity (CP) of the source of light in that
direction. If a source of light emits light equally in all directions be placed at the Centre of
a hollow sphere, the light will fall uniformly on the inner surface of the sphere. If the
sphere be replaced by one of the larger radius, the same total amount of light is spread over
a larger area proportional to the square of the radius.
9. Lambert’s cosine law
The illumination at a point on a surface is proportional to cosine of the angle which ray
makes with the normal to the surface at that point.
10. What is meant by luminance?

It is defined as the luminous intensity per unit projected area of either a surface sour
11. What is stroboscopic effect of fluorescent tubes? (AU-NOV/DEC’11)
With a.c. supply frequency of 50 cycles per second, discharge through the lamp
becomes zero, 100 times in a second. Due to the persistence of vision, our eyes do not
notice this. If this light falls on moving parts, they may appear to be either running slow
or in the reverse direction or even may appear stationary. This effect is called
stroboscopic effect.
12.

What are the advantage and disadvantage of sodium vapour lamp?
Advantage:
Efficiency is higher.
Has long life
Disadvantage:
Bright yellow light is not suitable for indoor lightning
For full output, the delay time is 10-15 minute.

13.

What are the application of mercury vapour lamp
Used in street lightning, cricket stadium lightning.

14.

Anode

Compare the lead acid, lithium ion and nickel cadmium batteries.
lead acid

lithium ion

nickel cadmium

Lead Peroxide

Carbon

Cadmium

Cathode

Sponge Lead

Lithium cobalt oxide

Nickel hydroxide

Electrolyte

Dilute Sulphuric Acid

Lithium salt dissolved in Potassium hydroxide
solvent

Advantage

 Longest life

 Less weight

 Available in all shape and size.

 Fast

charging

 Reliable
and  Good

discharging rate
Disadvantage

 Pb is more heavier component

 More expensive

 Efficiency

 Not

need

to

be

improved

15.

available

standard cell type

performance

characteristics
 Most expensive
in

 Toxic material is
involved

What is meant by fuse, earthing and circuit breaker?

Fuse
It is a short piece of metal. It is inserted in the circuit which melts when excessive current
flow through it and breaks the circuit.
Earthing
A power system is earthed at a suitable point by a suitable method
Circuit breaker
A Circuit breaker is an automatically operated electrical switch designed to protect an
electrical circuit from damage caused by overload or short circuit.
16.

Define tariff
The rate at which energy is supplied to a consumer is known as tariff. Tariff rate the

different methods of charging the consumers.
17.

Write down the general tariff equation
Z=ax+by+c
Where
Z= Total amount of bill for the period
x=Maximum demand
y=Energy consumed in kwh
a=Rate per kW
b=Energy rate per kWh
c=Constant amount charged to the consumer.

18. What is two part tariff
When the rate of electrical energy is changed on the basics of maximum demand on a
consumer and the units consumed, then it is called two part tariff.

19. How can we calculate the cost of electricity?


Sum all the operating expenses for each year of operation- fuel, consumable, etc.



Add the carrying cost of capital- Total Capacity * Fixed Charge Rate



Divide by Kwh’s produced in the year.



Yield average annual cost of Electricity THB/Kwh

20. Mention the role of Energy Audit
An energy audit establishes both where and how the energy is being used and the
potential for energy saving.

PART B
1. Discuss laws of illumination and its limitations in actual practice
2. Explain the operation of fluorescent lamp in details
3. Explain the construction and working of mercury vapor lamp
4. Explain the working principle of various types of concentrating solar collectors with neat
sketch.
5. Evaluate the suitability of various types of generators for wind power generation
6. Describe the Charge and Discharge Characteristics of the


NiCd



Pb Acid



Li ion–Charge batteries.

7. Explain about the


Fuses



Circuit Breaker



Earthing

8. Explain in detail about the Energy Tariff Calculation.
9. Explain the construction and working of Domestic refrigerator. Draw the electric circuit of
air conditioner and Explain

UNIT IV
ELECTRONIC CIRCUITS
PART A
1. What is a PN Junction diode
There are two electrodes each from p-type and n-type materials and due to these two
electrodes; the device is called a diode. It conducts only in one direction.
2. Differentiate between zener breakdown and avalanche breakdown.
Zener Breakdown

Avalanche Breakdown

The temperature coefficient is negative

The temperature coefficient is Positive

occurs for zener diodes with Vz less than 6V

Occurs for zener diodes with Vz greater than 6V

3. Define static and dynamic resistance of a PN diode.
The forward resistance of p-n junction diode when p-n junction is used in d.c Circuit and
the applied forward voltage is d.c. is called static resistance. The resistance offered by the p-n
junction diode under a.c. conditions is called dynamic Resistance of diode.
4. What are the different types of transistor configuration
CE- Common Emitter
CB- Common Base
CC- Common Collector
5. Among CE,CB and CC configurations, which one is the popular? Why?
The CE configuration is widely used because it provides both voltage gain as well as
current gain greater than unity.
6. Draw the circuit of NPN transistor in CB configuration?

7. Name the operating modes of a transistor?
1.Cut off
2.Active

3.Saturation
8. Define an operational amplifier.
An operational amplifier is a direct-coupled, high gain amplifier consisting of one or
more differential amplifier. By properly selecting the external components, it can be used to
perform a variety of mathematical operations.
9. List out the ideal characteristics, and draw the equivalent diagram of an OP-AMP
Open loop voltage gain is infinity.
*Input impedance is infinity.
*Output impedance is zero.
*Bandwidth is infinity.
*Zero offset.
10. Define Virtual ground property of an OP-AMP
A virtual ground is a ground which acts like a ground. It may not have physical
connection to ground. This property of an ideal op-amp indicates that the inverting and noninverting terminals of op-amp are at the same potentials. The non-inverting input is grounded for
the inverting amplifier circuit. This means that the inverting input of the op-amp is also at
ground potential.
11. Draw the voltage follower circuit of an OP-AMP

12. What are the limitations of an ideal active differentiator?
At high frequency, differentiators may become unstable and break into oscillation. The
input impedance i.e. (1/ωC1) decreases with increase in frequency, thereby making the circuit
sensitive to high frequency noise.
13. How does the precision rectifier differ from the conventional rectifier?
These rectifiers are used to rectify very small voltages or currents for which the diode
never gets forward biased in the conventional one. i.e. voltage or currents are always less than

.7V which can not be rectified by normal rectifiers. This rectifier doesn’t give any kind of drop
in output since diodes are previously biased using op-amp.

14. Draw the circuit of an integrator.

15. List the drawbacks of binary weighted resistor technique of D/A conversion.
a) Wide range of resistor values needed
b) Difficulty in achieving and maintaining accurate ratios over a wide range of variations
16. What is the advantage and disadvantages of flash type ADC?
Flash type ADC is the fastest as well as the most expensive.
The disadvantage is the number of comparators needed almost doubles for each added bit
(For a n-bit convertor 2(n-1) comparators, 2n resistors are required).
17. The basic step of a 9 bit DAC is 10.3 mV. If 000000000 represents 0Volts, what is the
output for an input of 101101111?
The output voltage for input of 101101111 is
= 10.3 mV (1*28+0*27+1*26+1*25+0*24+1*23+1*22+1*21+1*20)
= 10.3 * 10-3 * 367 = 3.78 V
18. What are the advantages and disadvantages of R-2R ladder DAC.
Advantages:
a) Easier to build accurately as only two precision metal films are required.
b) Number of bits can be expanded by adding more sections of same R/2R values.
Disadvantage:
a) In this type of DAC, when there is a change in the input, changes the current flow in the
resistor which causes more power dissipation which creates non-linearity in DAC.
19. What are the types of ADC and DAC.
Types of ADC:
1. Flash (comparator) type converter

2. Counter type converter
3. Tracking or servo converter
4. Successive approximation type converter
Types of DAC:
1. Weighted resistor DAC
2. R-2R Ladder
3. Inverted R-2R Ladder
20. Define following performance parameters of D/A converters:
a) Resolution
The resolution of a converter is the smallest change in voltage which may be produced at
the output or input of the converter.
Resolution (in volts)= VFS/2n-1=1 LSB increment. The resolution of an ADC is defined as the
smallest change in analog input for a one bit change at the output.
b) Accuracy
Absolute accuracy:
It is the maximum deviation between the actual converter output & the ideal converter
output.
Relative accuracy:
It is the maximum deviation after gain & offset errors have been removed. The accuracy
of a converter is also specified in form of LSB increments or % of full scale voltage.
c) Monotonicity
A monotonic DAC is one whose analog output increases for an increase in digital input.
d) Conversion time
It is defined as the total time required to convert an analog signal into its digital output. It
depends on the conversion technique used & the propagation delay of circuit components.
The conversion time of a successive approximation type ADC is given by
T(n+1)

where T---clock period

Tc---conversion time n----no. of bits

PART B
1. With a neat diagram explain the working of a PN junction diode in forward bias and reverse
bias and show the effect of temperature on its V-I characteristics.
2. Explain V-I characteristics of Zener diode.
3. Why the Zener diode is called as regulator

4. Describe the static input and output characteristics of CB configuration of a transistor with
neat circuit diagram.
5. Derive the expression for current gain, input impedance and voltage gain of a CE Transistor
Amplifier.
6. Explain the principle of operation and derive the expression for wein bridge oscillator.
7. Explain the principle of operation and derive the expression for colpitts oscillator.
8. Derive the expression and characteristics of oscillator
i. RC Phase shift.
ii. Hartley.
9. Explain the following terms in an OP-AMP.
 Bias current
 Thermal drift
 Input offset voltage and current
 Thermal drift
10. With circuit and waveforms explain the application of OPAMP as
(1) Integrator
(2) differentiator
11. With an example and diagrams explain the working principle of successive approximating
type ADC and also explain the important DAC specifications.
12. Explain the following application of operational amplifier.
(1) peak detector
(2) Functions of flash type A/D converter
13. With neat diagram, explain the working principle of
(a) R-2R ladder type DAC
(b) Weighted resistor DAC
14. Explain the operation of 555 Timer in a stable mode with neat circuit and wave forms.
Derive the expression for frequency of output voltage in it.
15. Draw and explain the functional block diagram of a 723 voltage regulator and how this IC
can be used as High voltage regulator.

UNIT V
ELECTRICAL MEASUREMENT
PART A
1. Give the expression for torque in moving coil instruments.
Deflecting torque Td = NBldI=GI
Controlling Torque Tc=Kθ
2. What are the causes of creeping in an energy meter?
• Over compensation for friction
• Excessive voltage across the potential coil
• Vibrations
• Stray magnetic fields
3. List the different types of wattmeter.
• Ferro dynamic wattmeter
• Low power factor wattmeters ( Electrodynamometer wattmeters)
•Thermocouple wattmeter (Thermal watt converter)
4. Define measurement.
Measurement involves an instrument as a physical means of determining a quantity or
variable.
5. Define instrumental error and limiting error.
Circuit components are guaranteed within a certain % of their rated value. The limits of
these deviations from the specified values are known as limiting errors. Instrumental error is
error inherent in measuring instruments because of their mechanical structure.
6.

Define random error and probable error.
Random errors are due to unknown causes & occur even when all systematic errors have

been accounted for. Probable error = + or - 0.6745
7. State two sources of error in MI instrument.
Temperature error, hysteresis error, stray magnetic field error, frequency error, eddy
current error. List out the errors in PMMC instrument. Weakening permanent magnet due to
ageing, temperature effects. Weakening control spring due to ageing, temperature effects.
8. State the application MC and MI instruments
Moving Coil Instrument - DC measurements only Moving Iron Instrument - both AC and
DC

9. What are the major functional blocks of CRO?
Cathode ray tube, electron gun, vertical & horizontal plates, time base circuit, trigger
circuit. 2. 10.
10. What are the major components of CRT?
Cathode ray tube, electron gun, vertical &horizontal plates
11. Why is a delay line used in the vertical section of the oscilloscope?
The electronics circuit causes a certain amount of time delay in transmission of signal
voltages to deflection plates. To allow the operator to observe the leading edge of signal
waveform, the signal drive for the vertical CRT plates must be delayed by at least the same
amount of time.
12. What is sampling oscilloscope?
The input waveform is reconstructed from many samples taken during recurrent cycles of
input waveform.
13. What are the uses of Oscilloscopes?
For the development of electronic circuit& that allows the amplitude of electrical signals,
voltage or current or power to be displayed as a function of time.
14. What are the advantages of digital storage oscilloscope?
It is the superior method of trace storage; the waveform to be stored is digitized, stored in
a digital memory & retrieved for display. The stored waveform is continually displayed by
repeatedly scanning.
15. Write the main static characteristics?
The main static characteristics are:
 Accuracy
 Sensitivity
 Reproducibility
 Drift
 Static error
 Dead zone
 Resolution
 Precision
 Repeatability
 Stability
16. List the functional elements of the measurement systems.
The three main functional elements of the measurement systems are:

 Primary sensing element
 Variable conversion element
 Data presentation element
17. Write the different types of systematic errors.
These types of errors are divided into three categories:
 Instrument Errors
 Environmental Errors
 Observational Errors
18. What is standard? What are the different types of standards?
A standard is a physical representation of a unit of measurement. The term standard is
applied to a piece of equipment having a known measure of physical quantity.
Types of Standards
 International Standards (defined based on international agreement )
 Primary Standards (maintained by national standards laboratories)
 Secondary Standards ( used by industrial measurement laboratories)
 Working Standards ( used in general laboratory)
19. What is the importance of dynamic characteristic of systems?
When the quantity under measurement changes rapidly with time, it is necessary to find
the dynamic relations existing between input and output. These types of characteristics are called
as Dynamic Characteristics.
20. Why the PMMC instruments are not used for a.c measurement?
When the PMMC instruments are connected to a.c, the torque reverse as the current
reveres and the pointer cannot follow the rapid reversals. Hence the deflection corresponding to
mean torque is zero thus making the PMMC instrument not suitable for a.c measurements.
21. What is the basic principle PMMC instrument?
A current carrying coil is placed in the magnetic field experiences a force proportional to
the current it carries.
22. For which type of measurements PMMC devices are suitable.
These are suitable only for D.C. In A.C torque produced on coil is reversing which
cannot give accurate reading.
23. List the possible causes of errors in moving iron instruments.
Hysteresis error
 Temperature error

 Stray magnetic field error
 Frequency error
 Eddy current error
24. State the essential torques required for successful operation of an instruments.


Deflecting torque



Controlling torque



Damping torque.

25. Which torque is absent in energy meter? Why?
The controlling torque is not present in energy meter. As the disc of energy meter has to
rotor continuously and there is no need to reset its position any time, the controlling torque is not
required.
26. State the advantages of Moving iron type instruments
Less expensive
Can be used for both dc and ac
Reasonably accurate
27. Write the function of transducer
It converts one type of energy into another.
28. Define the primary and secondary transducers?
Primary Transducer: When the input signal is directly sensed by the transducer and physical
phenomenon is converted into electrical form directly then such a transducer is called the
primary transducer.
Secondary Transducer: When the input signal is sensed first by some detector or sensor and
then its output being of some from other than input signals is given as input to a transducer for
conversion into electrical form, then such a transducer falls in the category of secondary
transducers.
29. How do you classify transducers?


On the basis of transduction form used.



As primary and secondary transducers.



As active and passive transducers.



As analog and digital transducers.



As transducers and inverse transducers.

30. What is piezo-electric effect?
A piezoelectric material is one in which an electric potential appears across certain
surfaces of the crystal if the dimensions of the crystals are changed by the application of a

mechanical force this potential is produced by the displacement of charges . This effect is
reversible. This phenomenon is known as piezoelectric effect.
31. What is meant by strain gauge? What for it is used?
It is an example of a passive transducer that uses the variation in electrical resistance in
wires to sense the strain produced by a force on the wires.
32. Which are the materials used in piezo-electric transducer?


Rochelle salt



Ammonium dihydrogen phosphate (ADP).



Quartz.



Ceramic made with barium titanate,



dipottasium tartrate,



potassium dihydrogen phosphate



lithium sulphate.

PART B
1. Discuss in detail various types of errors associated in measurement and how these errors can
be minimized?
2. Discuss in detail the various static and dynamic characteristics of a measuring system.
3. Explain in detail the types of static error.
4. With a neat diagram explain the construction and working of electrodynamometer type
instruments. Also derive its torque equation.
5. Describe the construction and working and torque equation of


moving coil and moving iron meters,



Energy meter and watt meter

6. Explain the block diagram of oscilloscope with a neat sketch
7. Describe the basic components of a CRT.
8. Explain the construction and working of LVDT with a neat sketch
9. Explain the function of piezoelectric transducer.
10. Describe the piezoelectric transducer and give the formula for coupling coefficient.

IT8201 INFORMATION TECHNOLOGY ESSENTIALS
UNIT I
WEB ESSENTIALS
PART A
1. What is an HTML?


HTML stands for Hyper Text Markup Language



An HTML file is a text file containing small markup tags



The markup tags tell the Web browser how to display the page



An HTML file must have an html or html file extension

2. What are the limitations of HTML?


HTML is also known as Hypertext Markup Language provides the creation of the web
pages.



The HTML pages are the documents that can be read by the server, and are not the best
fit to be read by humans.



HTML forms have the dependency on scripting languages and it results in complex
document creation that consumes more time.



HTML doesn’t initialize the form data properly and doesn’t make it easier for the users to
enter the information once.

 HTML is having some limitations with the use of forms that doesn’t allow encoding
formats, url encoded or multipart forms.
3. What are the components of a website?
Web Components are a set of features currently being added by the W3C to the HTML
and

DOM

specifications

that

allow

for

the

creation

of

reusable

widgets

or components in web documents and web applications. The intention behind them is to
bring component-based software engineering to the World Wide Web.
4. State the elements of a web page.
The web page is what displays, but the term also refers to a computer file, usually written
in

HTML

or

comparable

markup

language. Web browsers

coordinate

the

various web resource elements for the written web page, such as style sheets, scripts, and images,
to present the web page.
5. What are the different parts of web address?
The first part of the URL is called a protocol identifier and it indicates what protocol to
use, and the second part is called a resource name and it specifies the IP address or the domain
name where the resource is located.

6. Define URL.
URL is

the

abbreviation

of Uniform Resource Locator

and

is

defined

as the

global address of documents and other resources on the World Wide Web. A URL is one type
of Uniform Resource Identifier (URI); the generic term for all types of names and addresses that
refer to objects on the World Wide Web.
7. What is the WWW in a web address?
A Uniform Resource Locator (URL), colloquially termed a web address, is a reference to
a web resource that specifies its location on a computer network and a mechanism for retrieving
it. A URL is a specific type of Uniform Resource Identifier (URI), although many people use the
two terms interchangeably.
8. What is database server?
Database server is the term used to refer to the back-end system of a database application
using client/server architecture. The back-end, sometimes called a database server, performs
tasks such as data analysis, storage, data manipulation, archiving, and other non-user specific
tasks.
9. What is a web authoring tool?
Web authoring tools are used to create Web content, and cover a wide range of software
programs

you

can

download

to

your

computer

or

access

online.

The

World

Wide Web Consortium, or W3, issues guidelines for web authoring tools that create a basic
industry standard for web accessibility.
10. Difference between web server and application server.
A Web server can be either a computer program or a computer running a program that is
responsible for accepting HTTP requests from clients, serving back HTTP responses along with
optional data contents, which usually are web pages such as HTML documents and linked
objects on it. An application server is the kind of software engine that will deliver various
applications to another device. It is the kind of computer found in an office or university network
that allows everyone in the network to run software off of the same machine.
11. What is a Web Server?
Web servers use HTTP to allow access to the Internet. They search through and use
HTML files that are sent to web browsers and translated so the user can understand them. It is
also capable of accessing and storing other types of files, but they are often attached in some way
to the HTML files it has, such as having images that are placed upon the HTML.

12. What are Web Servers Used For?
Web servers are primarily used to store process and deliver the pages of a web site to
users. In layman’s terms, this means that web servers are what make websites appear when you
type in a URL.
13. What is application server?
This is a server that is dedicated to serving a certain piece of software. It is often used in
conjunction with other servers and software. For example, you may sign up for online gaming
and be directed to servers set up solely for the gaming software.
14. State the advantages of application server.


Data and Code Integrity



Centralized Configuration



Security



Performance



Lower Cost of Ownership



Transaction Support

15. List the types of application server.


Java Application Servers



.Net Framework



PHP Application Servers



Open Source Application Servers



Mobile Application Servers

16. What is a social network?
A social networking service (also social networking site, SNS or social media) is an
online platform that people use to build social networks or social relations with other people who
share similar personal or career interests, activities, backgrounds or real-life connections.
17. List few examples of web browser.
The most popular web browsers that are used today are


Mozilla Firefox



Google Chrome



Microsoft Internet Explorer



Apple



Opera browser

18. Difference between browser and search engine.
There are many browsers such as Internet Explorer, Firefox, Safari, and Opera, etc.
A browser is used to access various websites and web pages. A search engine is also a software
program that searches for some particular document when specific keywords are entered. Google
and Yahoo are the most popular search engines.
19. What is the difference between browser and a server?
A web server is a program on a server computer, somewhere out on the Internet that
delivers web pages to web browsers. The term web server also refers to an actual, physical
computer that is running web server software.
20. Define web browser.
Web Browser is application software that allows us to view and explore information on
the web. User can request for any web page by just entering a URL into address bar. Web
browser can show text, audio, video, animation and more.
21. What is server?
Web server is a program that uses HTTP to serve files that create web pages to users in
response to their requests, which are forwarded by their computers HTTP requests.
22. Enlist some describe features of authoring tools.


Programming features



Interactivity features



Editing and organizing features



Delivery features



Cross platform features

23. What is authoring tool?
Authoring tool is a software packages which developers use to create and package elearning content deliverables to end users. The multimedia authoring tools provide the capability
for creating a complete multimedia presentation, including interactive user control.

24. What is a cache control feature of HTTP?
This is an advanced feature of HTTP. Most of the web browsers automatically store
(cache) the recently visited web pages . This is very useful feature because if the user requests
the same web page that has been visited already then it can be displayed from the cache memory
instead of requesting the web server and brining it from there.

25. Enlist the steps for creating the web sites.


Creation web pages for web site



Choosing web hosting services.



Registering domain name



Planning the web sites



Uploading files



Testing web site
PART B

1. Explain the steps for creating the web site.
2. Briefly explain about the working of Domain Name Server.
3. Describe the browser fundamentals in detail.
4. What are the types of server and explain about the functioning of all the servers.
5. Enlist and explain in detail about the features of authoring tool.
6. Consider a table PRODUCT_DETAILS with PID, PNAME, and UNIT_PR|CE. Write a
HTML form to accept the PID. and QUANTITY_REQUIRED from the user and display
the total amount to be paid in another text box. Get the unit price for a given PID from a
database table.
7. Explain how you can create a web-based application using XAMPP. Give all the steps
required in detail.
8. Using DIV element, write HTML code to design a web site for a online catering
service. .The web site should provide some highlighting facilities provided by them. The
web site must provide the available menu and cost-of each menu item in a tabular form.
The web site must also accept the order form which includes any number of items and
quantity required. Write java script to validate the form and to compute the total amount
to be paid. Draw the layout of your web site first and write HTML code for each page.
9. Create a HTML form “result.html” with a text box and a submit button to accept the
register number of the student. Write a “result.php” code to check the status of the result
from the table to display whether the student has “PASS” or “FAIL” status. Assume that
the MySQL database “my_db” has the table “result table” with two columns REG_NO
and STATUS.

UNIT II
SCRIPTING ESSENTIALS
PART A
1. What is PHP?

PHP is a server side scripting language that is embedded in HTML. It is used to manage
dynamic content, databases, session tracking, even build entire e-commerce sites. PHP supports a
large number of major protocols such as POP3, IMAP, and LDAP.
2. State the characteristics of PHP.
Five important characteristics make PHP's practical nature possible −


Simplicity



Efficiency



Security



Flexibility



Familiarity

3. What is client side scripting?

The processing takes place on the end users computer. The source code is transferred
from the web server to the user’s computer over the internet and run directly in the browser. The
scripting language needs to be enabled on the client computer.
4. Define server side scripting.

The server-side environment that runs a scripting language is a web server. A user's
request is fulfilled by running a script directly on the web server to generate dynamic HTML
pages. This HTML is then sent to the client browser. It is usually used to provide interactive
web sites that interface to databases or other data stores on the server.
5. What is scripting languages?
A high-level

programming

language that

is interpreted by

another

program

at runtime rather than compiled by the computer's processor as other programming languages
(such as C and C++) are. Scripting languages, which can be embedded within HTML, commonly
are used to add functionality to a Web page, such as different menu styles or graphic displays or
to serve dynamic advertisements.
6. State the types of scripting languages.


JavaScript



ASP



JSP



PHP



Perl



Python

7. List the data types available in PHP.


Integers − are whole numbers, without a decimal point, like 4195.



Doubles − are floating-point numbers, like 3.14159 or 49.1.



Booleans − have only two possible values either true or false.



NULL − is a special type that only has one value: NULL.



Strings − are sequences of characters, like 'PHP supports string operations.'



Arrays − are named and indexed collections of other values.



Objects − are instances of programmer-defined classes, which can package up both other
kinds of values and functions that are specific to the class.



Resources − are special variables that hold references to resources external to PHP (such
as database connections).

8. What are the rules for naming variables?
Rules for naming a variable is −


Variable names must begin with a letter or underscore character.



A variable name can consist of numbers, letters, underscores but you cannot use
characters like + , - , % , ( , ) . & , etc

9. List the operators in PHP.


Arithmetic Operators



Comparison Operators



Logical (or Relational) Operators



Assignment Operators



Conditional (or ternary) Operators

10. What is function?
Functions are used to separate out sections of code that perform a particular task.
Example 3-12. A simple function declaration
<?php
function longdate($timestamp)
{
return date("l F jS Y", $timestamp);
}
?>

11. What is switch statement?
If you want to select one of many blocks of code to be executed, use the Switch statement. The
switch statement is used to avoid long blocks of if..elseif..else code.

switch (expression){
case label1:
code to be executed if expression = label1;
break;
case label2:
code to be executed if expression = label2;
break;
default:
code to be executed
if expression is different
from both label1 and label2;
}
12. State the array types.
There are three different kind of arrays and each array value is accessed using an ID c which
is called array index.


Numeric array − An array with a numeric index. Values are stored and accessed in linear
fashion.



Associative array − An array with strings as index. This stores element values in
association with key values rather than in a strict linear index order.



Multidimensional array − An array containing one or more arrays and values are accessed
using multiple indices

13. How to concatenate 2 strings using PHP?
To concatenate two string variables together, use the dot (.) operator −
<?php
$string1="Hello World";
$string2="1234";

echo $string1 . " " . $string2;
?>

14. State the use of strpos() function in PHP.
The strpos() function is used to search for a string or character within a string. If a match is found
in the string, this function will return the position of the first match. If no match is found, it will return
FALSE. Eg:
<?php
echo strpos("Hello world!","world");
?>
15. What are the ways to send information to the web server?

There are two ways the browser client can send information to the web server. Before
the browser sends the information, it encodes it using a scheme called URL encoding.



The GET Method
The POST Method

16. What is a cookie?
Cookies are text files stored on the client computer and they are kept of use tracking purpose.
PHP transparently supports HTTP cookies. There are three steps involved in identifying returning

users −


Server script sends a set of cookies to the browser. For example name, age, or
identification number etc.



Browser stores this information on local machine for future use.



When next time browser sends any request to web server then it sends those cookies
information to the server and server uses that information to identify the user.

17. What is the difference between $variable = 1 and $variable == 1?

$variable = 1 is an assignment statement, whereas $variable == 1 is a comparison
operator. Use $variable = 1 to set the value of $variable. Use $variable == 1 to find out later in
the program whether $variable equals 1. If you mistakenly use $variable = 1 where you meant
to do a comparison, it will do two things you probably don’t want: set $variable to 1 and
return a true value all the time, no matter what its previous value was.
18. What is the purpose of functions?
The purpose of functions is to separate discrete sections of code into their own, self
contained sections that can be referenced by a single function name.
19. Which PHP function converts HTML into a format that can be displayed but will not
be interpreted as HTML by a browser?
To convert HTML into a format that can be displayed but will not be interpreted
as HTML by a browser, use the PHP html entities function.

20. How do if and while statements interpret conditional expressions of different data
types?
Most conditional expressions in if and while statements are literal (or Boolean) and
therefore trigger execution when they evaluate to TRUE. Numeric expressions trigger execution
when they evaluate to a nonzero value. String expressions trigger execution when they evaluate
to a nonempty string. A NULL value is evaluated as false and therefore does not trigger
execution.
PART B
1. Write a JavaScript program to count the number of unique alphabets present in the given
string.
2. What is a scripting language and explain the types of scripting languages.
3. Explain how can you create a web based application using XAMPP. Give all the steps
required in detail.
4. Describe the working principal of PHP in detail.
5. Consider an associative array called person_age with name and age of 10 persons. Write
a PHP program to calculate the average age of this associative array.
6. Write a PHP program to declare an array of integers, to sort them in ascending order, and
to display the sorted array using for-each.
7. Briefly explain about all the file handling functions in PHP.
8. Write a PHP program to read a text file line by line and display it on screen.
9. Explain about the benefits of using PHP and MySQL.
10. Write a PHP program to accept a positive integer 'N' through a HTML form and to
display the sum of all the numbers from 1 to N.

UNIT III
NETWORKING ESSENTIALS
PART A
1. What is a network?
A network is nothing more than two or more computers connected by a cable or by a
wireless connection so that they can communicate and exchange information or data. In other
words “Network Means a collection of interconnected computer network of stand-alone
computer. Commenting on the computer for the exchange of information. The connection can be
over copper, fiber optic, microwave and satellite communications".

2. What are the required network elements?
Network Services: At least two individuals who have something to share
Transmission Media: A method or pathway for connecting each other „
Protocols: Rules so that two or more individuals can communicate
3. What are the types of networks?


Peer – to – peer: - Allow any entity to both request and provide network services „



Server – centric: - Places restrictions upon which entity may make requests or service
them

4. What is Protocols?


Rules required helping entities communicate or understand each other.



When both entities formally agrees to use a common language, there established a
successful communication protocol.

5. What are network services?


File Services „



Print Services



Message Services



Application Services „



Database Services

6. What is File Services?
Includes network apps designed to efficiently store, retrieve or move data files. Its main
functions are ™


File transfer ™



File storage and data migration ™



File update synchronization ™



File archiving

7. What Is TCP/IP?
TCP/IP is shorthand for a suite of protocols that run on top of IP. IP is the Internet
Protocol, and TCP is the most important protocol that runs on top of IP. Any application that can
communicate over the Internet is using IP, and these days most internal networks are also based
on TCP/IP.
8. What is a WAN?
A WAN is a data communications network that serves users across a broad geographic
area and often uses transmission facilities provided by common carriers such as telephone
companies.

9. What is Network equipments?
Networking hardware,

also

known

as network

equipment or

computer networking devices, are physical devices which are required for communication and
interaction between devices on a computer network. Specifically, they mediate data in a
computer network.
10. What is Hub?
A hub is a “dumb” device that operates at the Physical layer of the OSI model. A hub
forwards all signals it receives to all connected network devices. a hub is the most
basic networking device that connects multiple computers or other network devices together.
Unlike a network switch or router, a network hub has no routing tables or intelligence on where
to send information and broadcasts all network data across each connection.
11. What is Ethernet? How it works?
The Ethernet card, or adapter, is the component that is actually installed in each computer
that connects to the network via Ethernet cable; it is the hardware that the computer uses to
transmit and receive data packets across the network and the Internet.
12. State the uses of switches in networking.
Switches are used to connect multiple devices on the same network within a building or
campus. For example, a switch can connect your computers, printers, and servers, creating a
network of shared resources. The switch, one aspect of your networking basics, would serve as a
controller, allowing the various devices to share information and talk to each other.
13. What is wireless local area network?
A wireless local area network (WLAN) is a wireless distribution method for two or more
devices that use high-frequency radio waves and often include an access point to the Internet. A
WLAN allows users to move around the coverage area, often a home or small office, while
maintaining a network connection.
14. List the different categories of Internet Services.
Internet Services allows us to access huge amount of information such as text, graphics,
sound and software over the internet. Following diagram shows the four different categories of
Internet Services.
 Communication Services
 Information Retrieval Services
 Web Services
 World Wide Web

15. What is WWW?
WWW is also known as W3. It offers a way to access documents spread over the several
servers over the internet. These documents may contain texts, graphics, audio, video, hyperlinks.
The hyperlinks allow the users to navigate between the documents.
16. Define routing.
When a device has multiple paths to reach a destination, it always selects one path by
preferring it over others. This selection process is termed as Routing. A default route tells the
router where to forward a packet if there is no route found for specific destination. In case there
are multiple path existing to reach the same destination, router can make decision based on the
following information:


Hop Count



Bandwidth



Metric



Prefix-length



Delay

17. State multicast routing.
Multicast routing is special case of broadcast routing with significance difference and
challenges. In broadcast routing, packets are sent to all nodes even if they do not want it. But in
Multicast routing, the data is sent to only nodes which wants to receive the packets.
18. What is switching?
Switching is process to forward packets coming in from one port to a port leading
towards the destination. When data comes on a port it is called ingress, and when data leaves a
port or goes out it is called egress. A communication system may include number of switches
and nodes.
19. What is bridge?
Bridge is used when we need to decouple an abstraction from its implementation so that
the two can vary independently. This type of design pattern comes under structural pattern as this
pattern decouples implementation class and abstract class by providing a bridge structure
between them.
20. What are the different types of switching?
At broad level, switching can be divided into two major categories:


Connectionless: The data is forwarded on behalf of forwarding tables. No previous
handshaking is required and acknowledgements are optional.



Connection Oriented: Before switching data to be forwarded to destination, there is a
need to pre-establish circuit along the path between both endpoints. Data is then
forwarded on that circuit. After the transfer is completed, circuits can be kept for future
use or can be turned down immediately.

21. What is difference between a repeater, a hub and a switch?
Repeater and hub works at physical layer and switch works at data link layer. Repeater is
used to extend the LAN. Hub and switch is used to set up a LAN. Repeater regenerates the
signal. Hub is broadcasting device. Switch is point to point devices.
22. Give the name of a protocol used in each layer of the network.
Application layer uses HTTP, Transport layer uses TCP and UDP. Network layer uses
ARP, RARP. Data link layer uses PPP,IEEE 802.2 and physical layer uses Ethernet.
23. What is meant by encapsulation and decapsulation?
Encapsulation is used to refer to the process of each layer at the sending computer adding
its own header information. Decapsulation is the reverse process of encapsulation, wherein each
layer at the receiving computer, interprets the header information sent by its peer layer, takes the
required action based on the information and finally removes the header, before passing on the
data to the next higher layer.
24. Define physical and logical topology.
Physical topology defines how the nodes of the network are physically connected.
Logical topology dedicated connections between certain selected source destination pairs using
the underlying physical topology.
25. What is data plane and control plane in network layer?
The data plane contains the protocols and mechanisms that allow hosts and routers to
efficiently learn how to exchange packages carrying user data. The control plane contains the
protocols and mechanisms that enable routers to efficiently learn how to forward packets towards
their final destination.

PART B
1. Briefly discuss about the fundamental computer networking concepts.
2. What are all the types of computer networks and explain each type in detail.
3. Describe the layers available in TCP/IP and how the layers are functioning.
4. What is Wireless Local Area Network? Briefly describe the protocols in Wireless LAN.
5. Explain in neat diagram about the packet and message switching.
6. Explain about the 3 types of address in TCP/IP.
7. List out any 6 network components with advantage and disadvantages.

8. Consider an associative array called person_age with ‘name and age of 10
persons. Write a PHP program to calculate the average age of this associative array.
9. What are the different topologies that can be used to set up a LAN?
10. Explain how IP version 4 addresses are designed. How are they used by a router to
forward packets ?

UNIT IV
MOBILE COMMUNICATION ESSENTIALS
PART A
1. What is Mobile Communications?
A wireless form of communication in which voice and data information is emitted,
transmitted and received via microwaves. This type of communication allows individuals to
converse with one another and/or transmit and receive data while moving from place to place.
Some examples include: cellular and digital cordless telephones; pagers; telephone answering
devices; air-to- ground telecommunications; and satellite-based communications.
2. What are uses of cell phones?


Voice calling



Voice mail



E-mail



Messaging



Mobile content



Gaming



Personalize your phone –Play music



Take photos or videos



Download and view images

3. What is a Cell?
The power of the radio signals transmitted by the BS decay as the signals travel away
from it. A minimum amount of signal strength (let us say, x dB) is needed in order to be detected
by the MS or mobile sets which may the hand-held personal units or those installed in the
vehicles. The region over which the signal strength lies above this threshold value x dB is known
as the coverage area of a BS and it must be a circular region, considering the BS to be isotropic
radiator. Such a circle, which gives this actual radio coverage, is called the foot print of a cell (in
reality, it is amorphous).

4. How do mobile phone networks work?
A mobile phone is a portable telephone which receives or makes calls through a cell site
(base station), or transmitting tower. Radio waves are used to transfer signals to and from the cell
phone. Modern mobile phone networks use cells because radio frequencies are a limited, shared
resource.
5. What is the concept of frequency reuse?
A mobile network operator or MNO, also known as a wireless service provider, wireless
carrier, cellular

company,

or mobile

network

carrier,

is

a

provider

of wireless

communications services that owns or controls all the elements necessary to sell and deliver
services to an end user including radio spectrum allocation, network infrastructure, back
haul infrastructure, billing, customer care, provisioning computer systems and marketing and
repair organizations.
6. What is cellular network?
A cellular network or mobile network is a communication network where the last link is
wireless. The network is distributed over land areas called cells, each served by at least one
fixed-location transceiver, known as a cell site or base station.
7. What is mobile network?
A cellular network or mobile network is a communication network where the last link is
wireless. The network is distributed over land areas called cells, each served by at least one
fixed-location transceiver, but more normally three cell sites or base stations.
8. List few cellular connections?


GSM



CDMA



LTE cellular data networks.

9. What is mobile network operator?
A mobile network operator or MNO, also known as a wireless service provider, wireless
carrier, cellular

company,

or mobile

network

carrier,

is

a

provider

of wireless

communications services that owns or controls all the elements necessary to sell and deliver
services to an end user including radio spectrum allocation, wireless network infrastructure, back
haul infrastructure, billing, customer care, provisioning computer systems and marketing and
repair organizations.

10. State handoff.
Handoff occurs when the mobile telephone network automatically transfers a call from
radio channel to radio channel as a mobile crosses adjacent cell. Because dropping the call is
unacceptable, the process of handoff was created.
11. What are the cellular system components?
The cellular communications system consists of the following four major components that
work together to provide mobile service to subscribers


public switched telephone network (PSTN)



mobile telephone switching office (MTSO)



cell site with antenna system



mobile subscriber unit (MSU)

12. What is location management?
An agent in the home network, called home agent, keeps track of the current location of the
MS. The procedures to keep track of the users current location is referred to as location
management.
13. State the difference between hard handoff and soft handoff.
In hard handoff a mobile station communicates with one base station at a time. So, when
it moves out from one base station to another, first it breaks connection with the existing one
before establishing connection with a new base station. In soft handoff a mobile station can
communicate with two base stations simultaneously.
14. Define paging.
The Mobile Identification Number (MIN) is then broadcast over all the forward control
throughout the cellular system. It is known as paging.
15. If you lose your cell phone you would deactivate your SIM. How is this achieved in the
GSM architecture?
Equipment identity register (EIR) is a database that keeps tracks of handsets on the
network using the IMEI. There is only one EIR per network. It is composed of three lists; the
white list, gray list, and the black list. The black list is a list if IMEIs that are to be denied service
by the network for some reason. Reason include the IMEI being listed as stolen or cloned or if
the handset is malfunctioning or doesn’t have the technical capabilities to operate on the
network.
16. What is meant by frequency reuse factor in a cellular network?
The design process of selecting and allocating channel groups for all cellular base
stations within a system is called frequency reuse. It uses radio frequencies over and over again

throughout a market with minimal interference, to serve a large number of simultaneous
conversations.
17. What are applications of Mobile Computing?
Vehicles
Emergencies

18. What are the obstacles in mobile communications?


Interference



Regulations and spectrum



Low Bandwidth



High delays, large delay variation



Lower security, simpler to attack



Shared Medium



Adhoc-networks

19. What are the Advantages of wireless LAN?


Flexibility



Planning



Design



Robustness

20. State the limitations of Mobile Computing.


Resource constraints.



Interface



Bandwidth



Dynamic changes in communication environment.



Network issues.



Interoperability issues.



Security Constraints

PART B
1. Describe the services provided by GSM network.
2. Explain in brief about the location register and handoff mechanisms in cell phone
network technology.
3. How are the HLR and VLR used?
4. Explain the GSM architecture with appropriate diagrams.
5. Give detailed explanation about the 1G,2G ,3G and 4G.
6. Discuss about the fundamental working of cell phone.
7. What are multi-band and multi-mode phones?
8. Describe how call hand-off is carried out in a cellular network.
9. In the GSM cellular network, it is said that a 1000 calls can be simultaneously supported.
How is this achieved?
10. Why is an SMS restricted to a few characters only? Explain how an SMS is sent
giving the details of the architecture components.

UNIT V
APPLICATION ESSENTIALS
PART A
1. What is database?
A database is a collection of information that is organized so that it can be easily
accessed, managed and updated. Data is organized into rows, columns and tables, and it is
indexed to make it easier to find relevant information. Data gets updated, expanded and
deleted as new information is added. Databases process workloads to create and update
themselves, querying the data they contain and running applications against it.
2. What are database application ?
A database application is a computer program whose primary purpose is entering and
retrieving

information

from

a

computerized database.

Early

examples

of

database

applications were accounting systems and airline reservations systems.
3. Define multimedia.
Computer-based techniques of text, images, audio, video, graphics, animation, and any
other medium where every type of information can be represented, processed, stored,
transmitted, produced and presented digitally.
4. State the characteristics of multimedia.


Multimedia systems must be computer controlled.



Multimedia systems are integrated.



The information they handle must be represented digitally.



The interface to the final presentation of media is usually interactive.

5. What is interactive multimedia?
Interactive multimedia, any computer-delivered electronic system that allows the user to
control, combine, and manipulate different types of media, such as text, sound, video, computer
graphics, and animation.
6. What is personal information system?
The Personnel Information system is a Computer based system for maintenance of the.
Service Registers of individuals in an organization. The details pertaining to personnel, postings,
qualifications, departmental tests passed, training attended, family details etc are stored in
this system.
7. Define information retrieval.
Information Retrieval is finding material of an unstructured nature that satisfies an
information need from within large collections.
8. Explain difference between data and information.
Data: It is the raw fact. For its retrieval it needs to be fully mentioned. If the file name or
the document name is not known or is case sensitive, there are chances for the system to fail and
do not retrieve any document.
Information: Information is processed data. For its retrieval partial information is enough
for its evaluation. Hence, the system never fails. Examples of information are a piece of paper on
a table, a book in the shelf, a bubble-sort algorithm.
9. List and explain components of IR block diagram


Input – Store Only a representation of the document



A document representative – Could be list of extracted words considered to be
significant.



Processor – Involve in performance of actual retrieval function



Feedback – Improve



Output – A set document numbers.

10. What do you mean information retrieval models?
A retrieval model can be a description of either the computational process or the human
process of retrieval: The process of choosing documents for retrieval; the process by which
information needs are first articulated and then refined.

11. What is meant by evolution in Social Networks?
Visual representation of social networks is important to understand the network data and
convey the result of the analysis. Signed graphs can be used to illustrate good and bad
relationships between human’s location-based interaction analysis, social sharing and filtering,
recommender systems development, and link prediction and entity resolution.
12. Define data and information.
Data:
Raw facts such as an employee’s name and number of hours worked in a week, inventory part
numbers or sales orders.
Information:
A collection of facts organized in such a way that they have additional value beyond the value
of the facts themselves.
13. What is the role of information system in today’s competitive business environment?


Data Processing



Management Reporting



Decision support



Strategic and End User Support



Global Internetworking

14. What is the role of information system in an organization?


Focuses on competitive priorities



Support business processes and operations



Provide access to information



Enhance communication



Provide decision assistance



Supports strategies for competitive advantage.

15. What is interactive application?
An interactive application is a collection of objects intended for performing certain task
when user triggers the command. Typical examples of interactive web applications are online
course registration system, online shopping system and so on.
16. List the steps involved in atypical application development lifecycle.
 Understand data items and the data dictionary
 Understand the table design
 Understand business view design
 Understand report design

 Understand data structure design
 Understand system function
17. What are the advantages of DBMS?
 Reduced data redundancy
 Data consistency
 Sharing of data
 Data integrity
 Improved security
 Improved security
18. What is data model in database?
The data model in Database Applications describes the logical structure of database,
relationship between the database stored in database and various constraints on data.
19. What is Personal Information System?
Personal information management is a set of activities in which people perform in order to
acquire, organizing, maintain, retrieve and use personal information such as documents, web
page, email messages every day to accomplish the assigned task.
20. What are the advantages of using a DBMS?
 Controlling redundancy
 Restricting unauthorized access
 Providing multiple user interfaces
 Providing backup and recovery
 Enforcing integrity constraints
PART B
1. What is information system? What are the steps involved in design and development of
information systems?
2. Design simple personal application that gives you remainders for each day. Indentify the
inputs to be taken, processing to be done, and output to be produced. What multimedia
compounds can be added to this application?
3. Explain the architecture of generic search system? If this system is to be used for
searching only images, which components would need to e changed and how?
4. Design a simple social media application to pass on messages to friends whenever two
people come in contact with one another. Assume that you are using devices with bluetooth support to transfer message.

5. List the steps involved in a typical application development life cycle.
6. Discuss how the interactive application is created.
7. Explain how IP version 4 addresses are designed. How are they used by a router to
forward packets ?
8. Design an app for your personal use - reminders for homework! If you also have
to remind your class-mates and friends, what additional features would you need ?

CS8251 - PROGRAMMING IN C
UNIT I
BASICS OF C PROGRAMMING
PART A
1. What are the different programming paradigms?


Imperative: Programming with an explicit sequence of commands that update state.



Declarative: Programming by specifying the result you want, not how to get it.



Structured: Programming with clean, goto-free, nested control structures.



Procedural: Imperative programming with procedure calls.



Functional (Applicative): Programming with function calls that avoid any global state.



Function-Level (Combinator): Programming with no variables at all.



Object-Oriented: Programming by defining objects that send messages to each other.
Objects have their own internal (encapsulated) state and public interfaces. Object
orientation can be:
o

Class-based: Objects get state and behavior based on membership in a class.

o

Prototype-based: Objects get behavior from a prototype object.



Event-Driven: Programming with emitters and listeners of asynchronous actions.



Flow-Driven: Programming processes communicating with each other over predefined
channels.



Logic (Rule-based): Programming by specifying a set of facts and rules. An engine infers
the answers to questions.



Constraint: Programming by specifying a set of constraints. An engine finds the values
that meet the constraints.



Aspect-Oriented: Programming cross-cutting concerns applied transparently.



Reflective: Programming by manipulating the program elements themselves.



Array: Programming with powerful array operators that usually make loops unnecessary.

2. Define programming paradigm.
Programming paradigms are a way to classify programming languages based on their
features. Languages can be classified into multiple paradigms. Some paradigms are concerned
mainly with implications for the execution model of the language, such as allowing side effects,
or whether the sequence of operations is defined by the execution model. Other paradigms are
concerned mainly with the way that code is organized, such as grouping a code into units along
with the state that is modified by the code. Yet others are concerned mainly with the style of
syntax and grammar.
3.What is C language?
The programming language C was developed in the early 1970s by Dennis Ritchie at Bell
Laboratories to be used by the UNIX operating system. It was named 'C' because many of its
features were derived from an earlier language called 'B'.
4.Uses of C.


C language is primarily used for system programming. The portability, efficiency, the
ability to access specific hardware addresses and low runtime demand on system
resources makes it a good choice for implementing operating systems and embedded
system applications.



C has been so widely accepted by professionals that compilers, libraries and
interpreters of other programming languages are often implemented in C.



C is widely used to implement end-user applications.

5.Why is C language is Popular?


C is a robust language.



Programs written in C can be reused.



Program written in C are fast and efficient.



It is machine independent and highly portable language.



C language allows manipulation of bits, bytes and addresses.



C is relatively small programming language. C has only 32 keywords.



C encourages users to write additional library function of their own.



Many other high level languages have been developed based on C. For example C++
and PERL.

6.Structure of a C Program.
Documentation Section :- The documentation section usually consists of a set of
comments lines demonstrating Name of the program, Name of the author and other
details about the program. Comments are non-executable statement of a C program.

Comments can be of single line or multi line.
For single line comments :- Use two slashes (//) begining of a comment line.
For multi line comments :- Use a slash and an asterisk (/*) and ends with */.
Example :// Program Name is : hello_world.c
/* This program prints hello world on screen

Link section :- The link section provides instructions to the compiler to link functions from the
system library such as using the #include directive.
Example :#include <stdio.h>
#include <conio.h>


Definition Section :- Sometime we require some fix values in the entire program, called
as constants. The definition section defines all these symbolic constants.
Example :#define pi 3.14



Global declaration section :- Some variables are required in more than one function.
These variable has to defined outside the main function, hence as global variable. Global
declaration section defines these variables.
Example :-

int globalX;

We will discuss more about variable, data types and their scope in upcoming sections.



main () function section :- Every C program must have one main() function section. As
the execution of the program always begins with the first executable statement of the
main function. This section contains two parts; declaration part and executable part.
o

Declaration part declares all the variable used in the executable part.

o

Executable part consists of at least one statement and these two parts must appear
between the opening and the closing braces.

Example :void main()
{
int a=10; // declaration part
printf("%d",a); // executable part
}
7. Enlist Keywords in C.
C has a set of reserved words often known as keywords. These cannot be used as an identifier.
All keywords are basically a sequence of characters that have a fixed meaning. By convention all
keywords must be written in lowercase letters. following table contains a list of keywords in C.
auto

break

case

char

const

continue

default

double

else

enum

extern

float

for

goto

int

long

register

return

short

signed

sizeof

struct

switch

typedef

union

unsigned

void

volatile

do

if

static

while

When you complete this tutorial, the meaning and utility of each keyword will automatically
become clear.
8.Write short notes on Compilation and Linking of C program.
Each high-level language needs a compiler or interpreter to translate instructions written in
the HLL in to machine language that a computer can understand and execute.
During the execution of C program, three process are involved. They are :

Compilation - Carried out by Compiler.



Linking - Carried out by Linker.



Loading - Carried out by Loader.

Here we will discuss each process briefly.


Compilation :- Compilation refers to the processing of source code files (.c, .cpp) and the
creation of an object file. This step doesn't create anything the user can actually run. The
object code contains the machine instructions for the CPU and calls to the operating
system application programming interface (API). Object file has .obj extension.



Linking :- Linking refers to the creation of a single executable file ( .exe ) from multiple
object files.



Loading :- Loading is the process of put the executable file (.exe) into memory prior to
execution.

The complete compilation and execution process is shown in following figure.



First a program written in c, called source code and the file is known as source file. It has
.c extension.



Then the source code is compiled by a Compiler. If there exists some syntax error(s), it
won't generate the object code. Go to editor and rectify the error(s). Otherwise, it create a
new file, called as object file (.obj).



Then a special program called linker is involved to link the object file with some library
files and other object files. The result of linking is saved into a new file called as an
executable file (.exe).



Now this executable file is loaded into primary memory for execution by a special
component of OS known as Loader.

9. State basic tasks of Compiler, Linker and Loader
Basic tasks of compiler


It translates one language to another.



Takes source program as input and produces an equivalent target program typically in
assembly or machine language.



It generates object files.



Reports error messages as part of the translation process.
Basic tasks of Linker



It combines object modules to form a executable file.



It searches the program to find library routines used by program , eg. printf(), math
routines etc.



Determines the memory location that code from each module will occupy and relocates
its instructions by adjusting absolute references.



Resolves references among files.
Basic tasks of Loader



Bring an executable file residing on disk into memory and start it running.



It creates new address space for the program before executing.



Copies instructions and data into address space.



Copies arguments passed to the program on the stack.

10. What is error?
An error is anything in our code that prevent a program from running correctly. In the
computer world, program errors are also called bugs and the art of pinpointing a bug and fixing it
is called debugging. When all the bugs are out, the program is correct.
11. Enlist types of error.
Errors can be broadly classified into following types :

Compile time errors



Linker errors



Runtime errors



Logical errors

12. What is Data type?
Data types are means to identify the type of data along with set of rules for permissible
operations. The data type of a variable determines how much space it occupies in storage
(memory) and how the bit pattern stored is interpreted.
13. Classify Data types in C.
The two major aspects of data in C are data type and storage class . C language is rich in its
data types. It provides a predefined set of data types for handling the data of different types such
as character, integer, real, string etc. Data in C belongs to one of the following types :

Fundamental types



Derived types

Fundamental Data Types
C language provides very few basic data types. Following table lists the data type, their size,
range, and usage.
Keyword

Size in

Used

bytes

Character

char

Integer

Data type

Range

Use

1

-128 to 127

To store characters

int

2

-32768 to 32767

To store integer numbers

float

4

Double

double

8

Valueless

void

0

Floating
point

3.4E-38 to 3.4E+38 To store floating point numbers
1.7E-308 to

To store big floating point

1.7E+308

numbers

Valueless

Used in functions and pointers

Derived Types
The data type that has been constructed from the fundamental data types is called as derived data
type. The derived data types in C classified into two groups. They are :

Built-in types



User-defined data types

Following is the list of built-in derived data types in C.
1. Arrays
2. Pointers
3. Structure
4. Union
There are some derived data types that are defined by the user. These are called as user defined
derived data types. These are :1. typedef
2. enum
14. Define Compilation process.
Compilation refers to the processing of source code files (.c, .cc, or .cpp) and the
creation of an 'object' file. This step doesn't create anything the user can actually run. Instead, the
compiler merely produces the machine language instructions that correspond to the source code
file that was compiled.

15. What do you meant by linking?
Linking refers to the creation of a single executable file from multiple object files. In this
step, it is common that the linker will complain about undefined functions (commonly, main
itself). During compilation, if the compiler could not find the definition for a particular function,
it would just assume that the function was defined in another file. If this isn't the case, there's no
way the compiler would know it doesn't look at the contents of more than one file at a time. The
linker, on the other hand, may look at multiple files and try to find references for the functions
that weren't mentioned.
16. Define Constants in C. Mention the types.
The constants refer to fixed values that the program may not alter during its execution.
These fixed values are also called literals.
Constants can be of any of the basic data types like an integer constant, a floating
constant, a character constant, or a string literal. There are also enumeration constants as well.
The constants are treated just like regular variables except that their values cannot be
modified after their definition.
17. What are the different data types available in ‘C’?
There are four basic data types available in ‘C’.
a. int
b. float
c. char
d. double
18. What is meant by Enumerated data type.
Enumerated data is a user defined data type in C language.
Enumerated data type variables can only assume values which have been previously declared.
Example :
enum month { jan = 1, feb, mar, apr, may, jun, jul, aug, sep, oct, nov, dec };
19. What are Keywords?
Keywords are certain reserved words that have standard and pre-defined meaning in ‘C’.
These keywords can be used only for their intended purpose.
20. What do you mean by variables in ‘C’?
A variable is a data name used for storing a data value. It can be assigned different values at
different times during program execution. It can be chosen by programmer in a meaningful way
so as to reflect its function in the program.

21. Difference between Local and Global variable in C.
Local
These variables only exist inside the specific function that creates them. They are
unknown to other functions and to the main program. As such, they are normally implemented
using a stack. Local variables cease to exist once the function that created them is completed.
They are recreated each time a function is executed or called.
Global
These variables can be accessed (ie known) by any function comprising the program.
They are implemented by associating memory locations with variable names. They do not get
recreated if the function is recalled.
22. What are Operators? Mention their types in C.
An operator is a symbol that tells the compiler to perform specific mathematical or
logical manipulations. C language is rich in built-in operators and provides following type of
operators:
a. Arithmetic Operators
b. Relational Operators
c. Logical Operators
d. Bitwise Operators
e. Assignment Operators
f. Misc Operators
23. What is the difference between ‘=’ and ‘==’ operator?
Where = is an assignment operator and == is a relational operator.
Example:
while (i=5) is an infinite loop because it is a non zero value and while (i==5) is true only
when i=5.
24. What is type casting?
Type casting is the process of converting the value of an expression to a particular data
type.
Example:
int x,y;
c = (float) x/y; where a and y are defined as integers. Then the result of x/y is converted into
float.
25.What is the difference between ++a and a++?
++a means do the increment before the operation (pre increment)

a++ means do the increment after the operation (post increment)
Example:
a=5;
x=a++; /* assign x=5*/ y=a;
/*now y assigns y=6*/
x=++a; /*assigns x=7*/
26. Distinguish between while..do and do..while statement in C.
While

DO. while

(i) Executes the statements within the while

(i) Executes the statements within thwhile block

block if only the condition is true

at least once.

(ii) The condition is checked at the starting of

(ii) The condition is checked at the end of the

the loop

loop

27. Mention the various Decisions making statement available in C.
Statement

if statement

Description

An if statement consists of a boolean expression followed by one or more
statements.

if...else statement

An if statement can be followed by an optional else statement, which
executes when the boolean expression is false.

nested if

You can use one if or else if statement inside another if or else if

statements

statement(s).

switch statement

A switch statement allows a variable to be tested for equality against a
list of values.

28. What do you meant by conditional or ternary operator?
? : If Condition is true ? Then value X : Otherwise value Y
29. What is the use of sizeof() operator in C.
Sizeof operator is used to return the size of a variable.
Example: sizeof(a), Where a integer, will return 4.

30. Define Looping in C.
A loop statement allows us to execute a statement or group of statements
multiple times and following is the general from of a loop statement in most of the
programming languages:

31. What are the types of I/O statements available in ‘C’?
There are two types of I/O statements available in ‘C’.
1. Formatted I/O Statements
2. Unformatted I/O Statements
32. Write short notes about main ( ) function in ’C’ program. (MAY 2009)
1. Every C program must have main ( ) function.
2. All functions in C, has to end with ‘( )’ parenthesis.
3. It is a starting point of all ‘C’ programs.
4. The program execution starts from the opening brace ‘{‘ and ends with closing
brace ‘}’, within which executable part of the program exists.
33. Define delimiters in ‘C’.
Delimiters Use
: Colon
; Semicolon
( ) Parenthesis
[ ] Square Bracket
{ } Curly Brace
# Hash
, Comma

34. Why header files are included in ‘C’ programming?
This section is used to include the function definitions used in the program. · Each header
file has ‘h’ extension and include using ’# include’ directive at the beginning of a program.
35. What is the difference between scanf() and gets() function?
In scanf() when there is a blank was typed, the scanf() assumes that it is an end. gets()
assumes the enter key as end. That is gets() gets a new line (\n) terminated string of characters
from the keyboard and replaces the ‘\n’ with ‘\0’.
36. What is the difference between if and while statement?
If

While

(i) It is a conditional statement

(i) It is a loop control statement

(ii) If the condition is true, it executes

(ii) Executes the statements within the

some statements.

while block if the condition is true.

(iii) If the condition is false then it stops

(iii) If the condition is false the control is

the execution the statements.

transferred to the next statement of the loop.

37.Differentiate between formatted and unformatted you input and output functions?
Formatted I/P functions:
These functions allow us to supply the input in a fixed format and let us obtain the output
in the specified form. Formatted output converts the internal binary representation of the data to
ASCII characters which are written to the output file.
Unformatted I/O functions:
There are several standard library functions available under this category-those that can
deal with a string of characters. Unformatted Input/Output is the most basic form of input/output.
Unformatted input/output transfers the internal binary representation of the data directly between
memory and the file.
38. What are the pre-processor directives?
1. Macro Inclusion
2. Conditional Inclusion
3. File Inclusion
39. What are conditional Inclusions in Preprocessor Directive?
Conditional inclusions (#ifdef, #ifndef, #if, #endif, #else and #elif)
These directives allow including or discarding part of the code of a program if a certain
condition is met. #ifdef allows a section of a program to be compiled only if the macro that is

specified as the parameter has been defined, no matter which its value is.
For example:
1 #ifdef TABLE_SIZE
2 int table[TABLE_SIZE];
3 #endif
40. What you meant by Source file Inclusion in Preprocessor directive?
Source file inclusion (#include)
This directive has also been used assiduously in other sections of this tutorial. When the
preprocessor finds an #include directive it replaces it by the entire content of the specified file.
There are two ways to specify a file to be included:
1 #include "file"
2 #include <file>
PART B
1. Describe the structure of a C Program.

[UN]

2. List the different data types available in C.

[RE]

3. What are constants? Explain the various types of constants in C.

[UN]

4. Explain the different types of operators available in C.

[UN]

5. Describe the various looping statements used in C with suitable examples.

[UN][AP]

6. Explain about various decision making statements available in C with illustrative
programs.

[UN][AP]

7. Write the operations of compilation process.

[AP]

8. Write a C program to print the Fibonacci series of a given number.

[AP]

9. Write a C program to solve the quadratic equation and to find a Factorial of a given
number.

[AP]

10. Write a C program to check whether a given number is prime number or not.

[AP]

UNIT II
ARRAYS AND STRINGS
PART A
1. What is an array?
An array is a group of similar data types stored under a common name. An array is used to store
a collection of data, but it is often more useful to think of an array as a collection of variables of
the same type.

Example:
int a[10];
Here a[10] is an array with 10 values.
2. What are the main elements of an array declaration?
1. Array name
2. Type
3. Size
3. How to initialize an array?
You can initialize array in C either one by one or using a single statement as follows:
double balance[5] = {1000.0, 2.0, 3.4, 17.0, 50.0};
The number of values between braces { } cannot be larger than the number of elements
that we declare for the array between square brackets [ ]. Following is an example to assign a
single element of the array:
4. Why is it necessary to give the size of an array in an array declaration?
When an array is declared, the compiler allocates a base address and reserves enough
space in the memory for all the elements of the array. The size is required to allocate the required
space. Thus, the size must be mentioned.
5. What is the difference between an array and pointer?
Difference between arrays and pointers are as follows.
Array

Pointer

Array allocates space automatically

1.Pointer is explicitly assigned to point to an allocated
space.

2.It cannot be resized.

2.It can be resized using realloc ().

3.It cannot be reassigned.

3.Pointers can be reassigned.

4.Size of(array name) gives the number 4.Sezeof(pointer name) returns the number of bytes
of bytes occupied by the array.

used to store the pointer variable.

6. List the characteristics of Arrays.
All elements of an array share the same name, and they are distinguished form one another
with help of an element number. Any particular element of an array can be modified separately
without disturbing other elements.
7. What are the types of Arrays?
1. 1.One-Dimensional Array
2. Two-Dimensional Array
3. Multi-Dimensional Array

8. Define Strings.
Strings:
The group of characters, digit and symbols enclosed within quotes is called as Stirng (or)
character
Arrays. Strings are always terminated with ‘\0’ (NULL) character. The compiler automatically
adds ‘\0’ at the end of the strings.
Example:
char name[]={‘C’,’O’,’L’,’L’,’E’,’G’,’E’,’E’,’\0’};
9. Mention the various String Manipulation Functions in C.
S.NO.

FUNCTION & PURPOSE

strcpy(s1, s2);

Copies string s2 into string s1.

strcat(s1, s2);

Concatenates string s2 onto the end of string s1.

strlen(s1);

Returns the length of string s1.
Returns 0 if s1 and s2 are the same; less than 0 if s1<s2;

strcmp(s1, s2);

greater than 0 if s1>s2.
Returns a pointer to the first occurrence of character ch in

strchr(s1, ch);

string s1.
Returns a pointer to the first occurrence of string s2 in string

strstr(s1, s2);

s1.

10. What is the use of atoi() function?
C allows us to manipulate characters the same way we do with numbers. Whenever a
character constant or character variable is used in an expression, it is automatically converted
into integer value by the system.
For eg, if the machine uses the ASCII representation, then,
x = ‘a’; printf(“%d \n”,x);
will display the number 97 on the screen.
The C library supports a function that converts a string of digits into their integer values.
The function takes the form
11. Write syntax and example for two dimensional array in c?
Synatx: data-type arr_name[num_of_rows][num_of_col];

Array declaration, initialization and accessing

Example

Array declaration syntax:

Integer array example:

data_type arr_name

int arr[2][2];

[num_of_rows][num_of_column];

int arr[2][2] = {1,2, 3, 4};

Array initialization syntax:
data_type arr_name[2][2] =

arr [0] [0] = 1;

{{0,0},{0,1},{1,0},{1,1}};

arr [0] ]1] = 2;

Array accessing syntax:

arr [1][0] = 3;

arr_name[index];

arr [1] [1] = 4;

12. What is meant by Sorting?
Sorting refers to ordering data in an increasing or decreasing fashion according to some
linear relationship among the data items. Sorting can be done on names, numbers and records.
13. What are the types of sorting available in C?
a. Insertion sort.
b. Merge Sort.
c. Quick Sort.
d. Radix Sort.
e. Heap Sort
f. Selection sort
g. Bubble sort
14. Define Heap Sort.
A sorting algorithm that works by first organizing the data to be sorted into a special type
of binary tree called a heap. The heap itself has, by definition, the largest value at the top of the
tree, so the heap sort algorithm must also reverse the order. It does this with the following steps:

1. Remove the topmost item (the largest) and replace it with the rightmost leaf. The topmost item
is stored in an array.
2. Re-establish the heap.
3. Repeat steps 1 and 2 until there are no more items left in the heap.
15. Define Bubble sort.
A simple but popular sorting algorithm. Bubble sorting is used frequently as a
programming exercise because it is relatively easy to understand. It is not, however, particularly

efficient. Other sorting algorithms, such as heap sorts, merge sorts and quick sorts, are used more
often in real applications.
16. Define Searching.
Searching for data is one of the fundamental fields of computing. Often, the difference
between a fast program and a slow one is the use of a good algorithm for the data set. Naturally,
the use of a hash table or binary search tree will result in more efficient searching, but more often
than not an array or linked list will be used. It is necessary to understand good ways of searching
data structures not designed to support efficient search.
17. Mention the various types of searching techniques in C
1. Linear search
2. Binary search
18. What is linear search?
In Linear Search the list is searched sequentially and the position is returned if the key
element to be searched is available in the list, otherwise -1 is returned. The search in Linear
Search starts at the beginning of an array and move to the end, testing for a match at each item.
19. What is Binary search?
A binary search, also called a dichotomizing search, is a digital scheme for locating a
specific object in a large set. Each object in the set is given a key. The number of keys is always
a power of 2. If there are 32 items in a list, for example, they might be numbered 0 through 31
(binary 00000 through 11111). If there are, say, only 29 items, they can be numbered 0 through
28 (binary 00000 through 11100), with the numbers 29 through31 (binary 11101, 11110, and
11111) as dummy keys.
20. Write syntax and example for one dimensional array in c?
Synatx: data-type arr_name[array_size];
Array declaration, initialization and accessing
Array declaration syntax:
data_type arr_name [arr_size];
Array initialization syntax:

Example
Integer array example:
int age [5];
int age[5]={0, 1, 2, 3, 4};

data_type arr_name [arr_size]=(value1, value2,

Character array example:

value3,….);

char str[10];

Array accessing syntax:

char str[10]={‘H’,‘a’,‘i’};

arr_name[index];

(or)
char str[0] = ‘H’;
char str[1] = ‘a’;
char str[2] = ‘i;

PART B
1. What is an array? Discuss how to initialize a one dimensional and two dimensional arrays
with suitable example?

[RE][UN]

2. Write a C program to search an element in a given array using linear and binary search.
[AP]
3. Write a C program for sorting an array of numbers using selection sort.

[AP]

4. Write a C program to addition, subtract and multiply two matrices.

[AP]

5. Write a C program to scaling transformations of a matrix.

[AP]

6. Write a C program to determinant a matrix.

[AP]

7. Write a C program to transpose a matrix.

[AP]

8. Write a C program to find mean, median and mode.

[AP]

9. Explain in detail about string and list the various string operations with example.
[RE][UN]
10. Write a C program to find out the length and reverse of the string without using built-in
function.

[AP][AN]

UNIT III
FUNCTIONS AND POINTERS
PART A
1. Write definition of function. Indicate types of functions available in C.
A function is a self-contained block or a sub-program of one or more statements
that performs a special task when called.
Without arguments or return values. Eg. abc()
With arguments but without return values. Eg. abc (int x)

With arguments and return values. Eg. int abc(int x)
Without argument but with return values. Eg. int abc().

2. Write the difference between pre-defined (library) function and user defined function.
Library(Pre-defined) function

User defined function

Contains Pre-defined set of functions

The user defined the functions

User cannot understand the internal working

User can understand internal working

Source code is not visible

Source code is visible

User cannot modify the function

User can modify the function

3. Write the Syntax of function call.
Syntax of function call
functionName(argument1, argument2, ...);
function call is made using addNumbers(n1,n2); statement inside the main().
4. What are the advantages of unions over structures?
Union save memory space as the size of a union variable is equal to its largest sized
member. In contrast, the size of a structure variable is equal to the sum of the sizes of
all its individual member elements.
Unions are particularly useful in situation where there is a need to use only one of its
member elements at any given point of time.
5. What is a pointer?
A pointer is a memory variable that stores a memory address. It can have any name
that is legal for another variable and it is declared in the same fashion like other variables but
it is always denoted by pre fixing ‘*’ operator.
Pointer Declaration: datatype * variable-name;
Example: int *x, c=5; x=&a;
6. Write the features of a pointer.
Features:
Pointers save memory space.
Execution time with the pointer is faster because data is manipulated with the address,
direct access to memory location.
The memory is accessed efficiently with the pointers.
Pointers are used with data structures.
We can access elements of any type of array irrespective if its subscript range.

Pointers are used in file handling.
7. What are the uses of Pointers?
Pointers are used to return more than one value to the function
Pointers are more efficient in handling the data in arrays
Pointers reduce the length and complexity of the program
They increase the execution speed
The pointers save data storage space in memory.
8. Write the syntax for function definition.

returnType functionName(type1 argument1, type2 argument2, ...)

{

body of the function

}

9. Differentiate call by value and call by reference.
Call by value

Call by reference

Only values of the variables are passed as

Pointer or reference to the variable is passed as

parameters

parameter.

Any change made to the value will not

Any change made to the variables gets

reflected in the variable storage location

reflected at the original location of the variable

10. What is the difference between Array and Pointer?
Array
Array allocates space automatically

Pointer
Pointer is explicitly assigned to point to an
allocated space

It cannot be resized

It can be resized using realloc()

It cannot be reassigned

It can be reassigned

Size of array name gives the number of bytes

Size of pointer name returns the number of

occupied by the array

pointer used to store the pointer variable.

11. What are the various dynamic memory allocation functions?
malloc() - Used to allocate blocks of memory in required size of bytes.
free () - Used to release previously allocated memory space.
calloc() - Used to allocate memory space for an array of elements.
realloac() - Used to modify the size of the previously allocated memory space.
12. Write a C program for factorial using recursion function.
Following is an example which calculates factorial for a given number using a recursive
function:
#include <stdio.h>
int factorial(unsigned int i)
{
if(i <= 1)
{
return 1;
}
return i * factorial(i - 1);
}
int

main()

{
int i = 15;
printf("Factorial of %d is %d\n", i, factorial(i)); return 0;
}
When the above code is compiled and executed, it produces the following result:
Factorial of 15 is 2004310016
13. State the advantages of user defined functions over pre-defined functions.
A user defined function allows the programmer to define the exact function of the module
as per requirement. This may not be the case with predefined function. It may or may not
serve the desired purpose completely.
A user defined function gives flexibility to the programmer to use optimal programming
instructions, which is not possible in predefined function.
14. Write the syntax for pointers to structure.
Struct S
{
char datatype1;

int datatype2;
float datatype3;
};
Struct S *sptr //sptr ia pointer to structure S
15. Write the advantages and disadvantages of recursion.
Recursion makes program elegant and cleaner. All algorithms can be defined recursively
which makes it easier to visualize and prove. If the speed of the program is vital then, you should
avoid using recursion. Recursions use more memory and are generally slow. Instead, you can
use loop.
Check out these examples to learn more:


Find the Sum of Natural Numbers using Recursion



Find Factorial of a Number Using Recursion



Find G.C.D Using Recursion

16. What is meant by Recursive function?
If a function calls itself again and again, then that function is called Recursive function.
Example:
void recursion()
{
recursion(); /* function calls itself */
}
int main()
{
recursion();
}
17. Is it better to use a macro or a function?
Macros are more efficient (and faster) than function, because their corresponding code is
inserted directly at the point where the macro is called. There is no overhead involved in using a
macro like there is in placing a call to a function. However, macros are generally small and
cannot handle large, complex coding constructs. In cases where large, complex constructs are to
handled, functions are more suited, additionally; macros are expanded inline, which means that
the code is replicated for each occurrence of a macro.
18. List any five-library functions.
ceil(x)
sqrt(x)

log(x)
pow(x,y)
sin(x)
19. List the header files in ‘C’ language.
<stdio.h> contains standard I/O functions
<ctype.h> contains character handling functions
<stdlib.h> contains general utility functions
<string.h> contains string manipulation functions
<math.h> contains mathematical functions
<time.h> contains time manipulation functions
20. What are the steps in writing a function in a program?
Function Declaration (Prototype declaration):
Every user-defined functions has to be declared before the main().
Function Callings:
The user-defined functions can be called inside any functions like main(), user-defined
function, etc.
Function Definition:
The function definition block is used to define the user-defined functions with statements.

PART B
1. What is a function in C? Explain the steps in writing a function in C program with
example.
2. Classify the function prototypes with example C program for each.

[RE][UN]
[UN]

3. What is recursion? Write a C program to find the sum of the digits, to find the factorial of
a number and binary search using recursion.
4. Write a C program to design the scientific calculator using built-in functions.

[RE][AP]
[AP]

5. Explain about pointers and write the use of pointers in arrays with suitable example.
[RE][UN]
6. Explain the concept of pass by value and pass by reference. Write a C program to swap
the content of two variables using pass by reference.

[RE][AP]

UNIT IV
STRUCTURES
PART A
1. Compare arrays and structures.
Comparison of arrays and structures is as follows.
Arrays

Structures
A structure is a collection of data items of

An array is a collection of data items of same different data types. Structures can be declared
data type. Arrays can only be declared.

and defined.

There is no keyword for arrays.

The keyword for structures is struct.

An array cannot have bit fields.

A structure may contain bit fields.

An array name represents the address of the A structure name is known as tag. It is a
starting element.

Shorthand notation of the declaration.

2. Compare structures and unions.

Structure

Union

Every member has its own memory.

All members use the same memory.

The keyword used is struct.

The keyword used is union.

All members occupy separate memory location, Different interpretations for the same memory
hence different interpretations of the same

location are possible. Conservation of memory

memory

is

location are not possible. Consumes more space possible
compared to union.

3. Define Structure in C.
C Structure is a collection of different data types which are grouped together and each
element in a C structure is called member. If you want to access structure members in C,
structure variable should be declared.
Many structure variables can be declared for same structure and memory will be allocated for
each separately. It is a best practice to initialize a structure to null while declaring, if we don’t
assign any values to structure members.

4. What you meant by structure definition?
A structure type is usually defined near to the start of a file using a typedef statement.
typedef defines and names a new type, allowing its use throughout the program. typedefs usually
occur just after the #define and #include statements in a file.
Here is an example structure definition.
typedef struct { char
name[64];
char course[128];
int age;
int year;
} student;
This defines a new type student variables of type student can be declared as follows.
student st_rec;
5. How to Declare a members in Structure?
A struct in C programming language is a structured (record) type[1] that aggregates a
fixed set of labeled objects, possibly of different types, into a single object. The syntax for a
struct declaration in C is:
struct tag_name
{
type attribute;
type
attribute2;
/* ... */
};
6. What is meant by Union in C?
A union is a special data type available in C that enables you to store different data types
in the same memory location. You can define a union with many members, but only one member
can contain a value at any given time. Unions provide an efficient way of using the same
memory location for multi-purpose.
7. How to define a union in C.
To define a union, you must use the union statement in very similar was as you did while
defining structure. The union statement defines a new data type, with more than one member for
your program. The format of the union statement is as follows:

union [union tag]
{
member
definition;
member
definition;
...
member definition;
} [one or more union variables];

8. What are storage classes?
A storage class defines the scope (visibility) and life time of variables and/or
functions within a C Program.
9. What are the storage classes available in C?
There are following storage classes which can be used in a C Program
1. auto
2. register
3.

static

4.

extern

10. What is register storage in storage class?
Register is used to define local variables that should be stored in a register instead of
RAM. This means that the variable has a maximum size equal to the register size (usually one
word) and cant have the unary '&' operator applied to it (as it does not have a memory location).
{
register int Miles;
}
11.What is static storage class?
Static is the default storage class for global variables. The two variables below (count and
road) both have a static storage class.
static int Count; int Road;
{
printf("%d\n", Road);
}

12. Define Auto storage class in C.
auto is the default storage class for all local variables.
{
int

Count;

auto

int

Month;
}
The example above defines two variables with the same storage class. auto can only be used
within functions, i.e. local variables.
13. Define Macro in C.
A macro definition is independent of block structure, and is in effect from the #define
directive that defines it until either a corresponding #undef directive or the end of the
compilation unit is encountered.
Its format is: #define identifier replacement
Example:
#define

TABLE_SIZE

100

int

table1[TABLE_SIZE];
int
table2[TABLE_SIZE];
14. What is Line control?
Line control (#line)
When we compile a program and some error happens during the compiling process, the
compiler shows an error message with references to the name of the file where the error
happened and a line number, so it is easier to find the code generating the error.
The #line directive allows us to control both things, the line numbers within the code
files as well as the file name that we want that appears when an error takes place. Its format
is:
#line number "filename"
Where number is the new line number that will be assigned to the next code line. The
line numbers of successive lines will be increased one by one from this point on.
15. What is the use of ‘typedef’’?
It is used to create a new data using the existing type.
Syntax: typedef data type name;

Example:
typedef int hours: hours hrs;/* Now, hours can be used as new datatype */
16. Write the syntax for pointers to structure.
Struct S
{
char datatype1;
int datatype2;
float datatype3;
};
Struct S *sptr; //sptr ia pointer to structure S
17. Define self referential data structure
A self referential data structure is essentially a structure definition which includes at least
one member that is a pointer to the structure of its own kind. A chain of such structures can thus
be expressed as follows.
struct name {
member 1;
member 2;
...
struct name *pointer;
};
The above illustrated structure prototype describes one node that comprises of two logical
segments. One of them stores data/information and the other one is a pointer indicating where the
next component can be found. .Several such inter-connected nodes create a chain of structures.
18. What is singly linked list?
A linear linked list is a chain of structures where each node points to the next node to
create a list. To keep track of the starting node's address a dedicated pointer (referred as start
pointer) is used. The end of the list is indicated by a NULL pointer. In order to create a linked list
of integers, we define each of its element (referred as node) using the following declaration.
struct node_type {
int data;
struct node_type *next;
};
struct node_type *start = NULL;
Note: The second member points to a node of same type.

A linear linked list illustration:

19. What are the various dynamic memory allocation functions?
malloc() - Used to allocate blocks of memory in required size of bytes.
free () - Used to release previously allocated memory space.
calloc() - Used to allocate memory space for an array of elements.
realloac() - Used to modify the size of the previously allocated memory space.
20. How to create a node in linked list?
The basic thing is to create a node. It can be done by using the malloc function.
start = (node*) malloc(sizeof(node))
This statement creates the starting node of list. A block of memory whose size is equal to
the sizeof(node) is allocated to the node pointer start. Typecasting is used because otherwise
malloc will return pointer to character.

PART B
1. What is a structure? Create a structure with data members of various types and declare
two structure variables. Write a program to read data into these and print the same.
Justify the need for structured data type.

[RE][AP]

2. Write a C program to store the employee information using structure and search a
particular employee using Employee number.

[AP]

3. Define and declare a nested structure to store date, which including day, month and
year.

[RE][UN]

4. Explain about array of structures and pointers in structures with example program.[RE]
5. Write a C program to create mark sheet for students using self referential structure.[AP]
6. Discuss about dynamic memory allocation with suitable example C program.

[RE]

7. Explain about singly linked list with suitable example C program.

[RE]

UNIT V
FILE PROCESSING
PART A
1. Why files are needed?


When a program is terminated, the entire data is lost. Storing in a file will preserve your
data even if the program terminates.



If you have to enter a large number of data, it will take a lot of time to enter them all.
However, if you have a file containing all the data, you can easily access the contents of
the file using few commands in C.



You can easily move your data from one computer to another without any changes.

2. Types of Files
When dealing with files, there are two types of files you should know about:
1. Text files
2. Binary files
Text files
Text files are the normal .txt files that you can easily create using Notepad or any simple text
editors.
When you open those files, you'll see all the contents within the file as plain text. You can easily
edit or delete the contents.
They take minimum effort to maintain, are easily readable, and provide least security and takes
bigger storage space.
Binary files
Binary files are mostly the .bin files in your computer.
Instead of storing data in plain text, they store it in the binary form (0's and 1's).
They can hold higher amount of data, are not readable easily and provides a better security than
text files.
3. Enlist the File Operations.
In C, you can perform four major operations on the file, either text or binary:
1. Creating a new file
2. Opening an existing file
3. Closing a file
4. Reading from and writing information to a file

Working with files
When working with files, you need to declare a pointer of type file. This declaration is
needed for communication between the file and program.
FILE *fptr;
4. How to open a file?
Opening a file is performed using the library function in the "stdio.h" header file:
fopen(). The syntax for opening a file in standard I/O is:
ptr = fopen("fileopen","mode")
5. List the opening modes in standard I/O
File
Mode

Meaning of Mode

r

Open for reading.

rb

Open for reading in binary mode.

w

Open for writing.

wb

Open for writing in binary mode.

a

ab

r+

rb+

Open for append. i.e, Data is added
to end of file.
Open for append in binary mode.
i.e, Data is added to end of file.

Open for both reading and writing.

During Inexistence of file

If the file does not exist, fopen() returns
NULL.
If the file does not exist, fopen() returns
NULL.
If the file exists, its contents are overwritten. If
the file does not exist, it will be created.
If the file exists, its contents are overwritten. If
the file does not exist, it will be created.

If the file does not exists, it will be created.

If the file does not exists, it will be created.

If the file does not exist, fopen() returns
NULL.

Open for both reading and writing

If the file does not exist, fopen() returns

in binary mode.

NULL.

File
Mode

w+

Meaning of Mode

Open for both reading and writing.

wb+

the file does not exist, it will be created.
If the file exists, its contents are overwritten. If

in binary mode.

the file does not exist, it will be created.

appending.

ab+

If the file exists, its contents are overwritten. If

Open for both reading and writing

Open for both reading and

a+

During Inexistence of file

Open for both reading and
appending in binary mode.

If the file does not exists, it will be created.

If the file does not exists, it will be created.

6. How to close a file?
The file (both text and binary) should be closed after reading/writing.
Closing a file is performed using library function fclose().
fclose(fptr); //fptr is the file pointer associated with file to be closed.
Reading and writing to a text file
For reading and writing to a text file, we use the functions fprintf() and fscanf().
They are just the file versions of printf() and scanf(). The only difference is that, fprint and fscanf
expects a pointer to the structure FILE.
7. What are two main ways a file can be organized?
1. Sequential Access — The data are placed in the file in a sequence like beads on a string.
Data are processed in sequence, one after another. To reach a particular item of data, all
the data that proceeds it first must be read.
2. Random Access — The data are placed into the file by going directly to the location in
the file assigned to each data item. Data are processed in any order. A particular item of
data can be reached by going directly to it, without looking at any other data.
8. What is file?
A file is a semi-permanent, named collection of data. A File is usually stored on magnetic
media, such as a hard disk or magnetic tape.

Semi-permanent means that data saved in files stays safe until it is deleted or modified.
Named means that a particular collection of data on a disk has a name,
like mydata.dat and access to the collection is done by using its name.
9. State Report Generation.

A very common data processing operation is report generation. This is when the data in
a file (or files) is processed by a program to generate a report of some kind. The report might be
a summary of the financial state of a corporation, or a series of bills for its customers, or a series
of checks to be mailed to its employees.
Large corporations have very large databases kept on many high capacity disks and
processed by programs running on large computers called mainframe
10. State Transaction Processing.
As data flows into an organization, the files that keep track of the data must be updated.
For example, data flows into a bank from other banks and ATM machines. Often this data is
gathered as it occurs into a transaction file. Periodically (often overnight) the data in the
transaction file is used to update the main file of data.

The picture shows the main file and the transaction file as input to a program. The output
is a new, updated main file. The previous version of the file can be kept as backup.
Management information science is the field that studies how to organize and manage
the information of a corporation using computers and files. Usually the business school of a
university has a management information science department.
11. List the Types of Files.
There are two main ways a file can be organized:

1. Sequential Access — The data are placed in the file in a sequence like beads on a string.
Data are processed in sequence, one after another. To reach a particular item of data, all
the data that proceeds it first must be read.
2. Random Access — The data are placed into the file by going directly to the location in
the file assigned to each data item. Data are processed in any order. A particular item of
data can be reached by going directly to it, without looking at any other data.
A sequential file works like a reel of tape. (In fact, sequential files are often stored on reels of
magnetic tape.) Data in a sequential file are processed in order, starting with the first item, the
processing the second, then the third and so on. To reach data in the middle of the file you must
go through all the data that preceeds it.
A random access file works like a sampler box of chocolate. You can access a particular item by
going directly to it. Data in a random acess file may be accessed in any order. To read data in the
middle of the file you can go directly to it. Random access files are sometimes called direct
access files.

You might think that all files should be random access. But random access files are much more
difficult to imp.
12. What is command line arguments?
It is possible to pass some values from the command line to your C programs when they
are executed. These values are called command line arguments and many times they are
important for your program especially when you want to control your program from outside
instead of hard coding those values inside the code.
The command line arguments are handled using main() function arguments
where argc refers to the number of arguments passed, and argv[] is a pointer array which points
to each argument passed to the program.
13. Write an example program for command line arguments.
#include <stdio.h>
int main( int argc, char *argv[] )
{
if( argc == 2 ) {
printf("The argument supplied is %s\n", argv[1]);

}
else if( argc > 2 )
{
printf("Too many arguments supplied.\n");
}
else
{
printf("One argument expected.\n");
}
}
14. Write the functions for random access file processing.
1. fseek()
2. ftell()
3. rewind()
15. Write short notes on fseek().
fseek():
This function is used for seeking the pointer position in the file at the specified byte.
Syntax: fseek( file pointer, displacement, pointer position);
Where
file pointer ---- It is the pointer which points to the file.
displacement ---- It is positive or negative.This is the number of bytes which are skipped
backward (if negative) or forward( if positive) from the current position.This is attached with L
because this is a long integer.
Pointer position:
This sets the pointer position in the file.
Value

pointer position

0

Beginning o

1

Current position

2

End of file

16. Give an example for fseek().
1) fseek( p,10L,0)
0 means pointer position is on beginning of the file,from this statement pointer position is
skipped 10 bytes from the beginning of the file.
2) fseek( p,5L,1)
1 means current position of the pointer position.From this statement pointer position is
skipped 5 bytes forward from the current position.

3) fseek(p,-5L,1)
From this statement pointer position is skipped 5 bytes backward from the current
position.
17. Give an example for ftell().
ftell()
This function returns the value of the current pointer position in the file.The value is
count from the beginning of the file.
Syntax: ftell(fptr);
Where fptr is a file pointer.
18. Give an example for rewind().
rewind()
This function is used to move the file pointer to the beginning of the given file.
Syntax: rewind( fptr);
Where fptr is a file pointer.
19. State Block read/write.
It is useful to store the block of data into the file rather than individual elements. Each
block has some fixed size, it may be of structure or of an array. It is possible that a data file has
one or more structures or arrays, So it is easy to read the entire block from file or write the entire
block to the file. There are two useful functions for this purpose
20. Write short notes on fwrite().
This function is used for writing an entire block to a given file.
Syntax: fwrite( ptr, size, nst, fptr);
Where ptr is a pointer which points to the arrayof struture in which data is written.
Size is the size of the structure
nst is the number of the structure
fptr is a filepointer.
Example program for fwrite():
21. Write short notes on fread().
This function is used to read an entire block from a given file.
Syntax: fread ( ptr , size , nst , fptr);
Where ptr is a pointer which points to the array which receives structure.
Size is the size of the structure
nst is the number of the structure

fptr is a file pointer.
22. Write short notes on fprintf ().
This function is same as the printf() function but it writes the data into the file, so it has
one more parameter that is the file pointer.
Syntax: fprintf(fptr, "controlcharacter",variable-names);
Where fptr is a file pointer
Control character specifies the type of data to be printed into file.
Variable-names hold the data to be printed into the file.
23. Write short notes on fscanf ().
This function is same as the scanf() function but this reads the data from the file, so this
has one more parameter that is the file pointer.
Syntax: fscanf (fptr, "control character", &variable-names);
Where fptr is a file pointer
Control character specifies the type of data to be read from the file.
Address of Variable names is those that hold the data read from the file.
24. Write short notes on fscanf ().
The macro feof() is used for detecting whether the file pointer is at the end of file or not.It
returns nonzero if the file pointer is at the end of the file otherwise it returns zero.
Syntax: feof(fptr);
Where fptr is a file pointer .
25. Write short notes on ferror().
ferror()
The macro ferror() is used for detecting whether an error occur in the file on filepointer or
not.It returns the value nonzero if an error,otherwise it returns zero.
Syntax: ferror(fptr);
Where fptr is a file pointer.
PART B
1.

Explain about files and with it types of file processing.

[RE]

2.

Compare sequential access and random access.

[AN]

3.

Write a C program to finding average of numbers stored in sequential access file and
random access file.

[AP]

4.

Write a C program for transaction processing using random access files.

[AP]

5.

Describe command line arguments with example C program.

[RE]
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1

1. Find the characteristic Equation of  3
Solution
Let A =

 2 3 1 
 3 1 3 .


 5 2 4 

2

1
.
3 
4 

The characteristic Equation is

 2 3 1 
1 0 0 
 3 1 3    0 1 0   0




 5 2 4
0 0 1 



2   3
3
1 
5

2

1
3

A  I  0

0

4  

(2   )[(1   )(4   )  6]  3[3(4   )  15]  1[6  5(1   )]  0

(2   )[10    4   ]  3[3  3 ]  [6  5  5 ]  0
2

2  6  20    3  4  9  9  11  5  0   3   2  2  0
2

2.Given

3

 1 0 0 
.
A   2 3 0 
 1 4 2 

2

Find the eigen values of A2 .

Solution
Given matrix A is a lower triangular matrix. We know that “The eigen value of a triangular matrix
is the diagonal elements”. From this, the Eigen values of A2 are ( 1)2,( 3)2,(2) 2 The Eigen values
of A2 = 1, 9, 4.
 3 1
3.State Cayley – Hamilton theorem and verify it for the matrix A = 

 1 5 
Solution Cayley – Hamilton Theorem:Every square matrix A satisfies its own characteristic
equation.
Verification:
 3 1
A= 
 The characteristic Equation is A   I  0
 1 5 
3   1 
 1 5     0



To prove

2

A

 (3   )(5   )  1  0  15  3  5    1  0 
2



2

 8  14  0

 8 A  14I  0

 3 1  3 1
10 8






 1 5   1 5 
 8 26 
10 8  3 1
1 0 10 8  24 8 14 0 
2
A  8 A  14I  8 26  8 1 5   14 0 1  8 26  8 40   0 14
0 0
 A2  8 A  14 I  
 Hence the given matrix satisfies Cayley – Hamilton Theorem.
0
0



A

2

4.Using Cayley – Hamilton Theorem find

A

1

 2 1
.
4 3 

if A = 

Solution A =  2 1 , The characteristic Equation is A   I  0
4 3




2
1
2
2
A  I 
 [(2   )(3   )  4]  6  2  3    4    5  10
4
3
By Cayley – Hamilton Theorem A25 A10 I 0
To find A1 multiply equation (1 ) by A1 .
A5 I 10 A10

 2 1 1 0
1
 4 3  50 1 10 A 0

 




 3 1

1
 10 A   4 2

5.If

1 2 
A 

3 4 



A3

find

A1



………….. ( 1 )

 2 1 5 0
 3 1
1
1
 4 3   0 5 10 A 0 
 10 A 0

 

 4 2

1  3 1


10  4 2

using Cayley – Hamilton Theorem.
1  

Solution The characteristic equation is A   I  0  
 3





2

2 
0 
4   

 5  2  0

Using Cayley – Hamilton theorem we get,

2

A

 5 A  2I  0

1 2 1 2  7 10 
=> A2  5 A  2I





A
3 4 3 4 15 22 
37 54 
 7 10 
1 2
 A3  
Multiply both sides by A we get, A3= 5A2+2I  5 
 2



 81 118
15 22
3 4 
6.Prove that the similar matrices have same Eigen values.
Proof: Let A, B be two similar matrices. Then there exists a non – singular matrix P such that
2

 A A  

1

B  P AP

1

B   I  P AP   I  P 1AP  P 1 IP  P 1( A   I ) P
 A  I

P

B  I 

P

1

A  I P

P  A   I I => B   I  A   I

1

Therefore A and B have the same characteristic functions and hence the same characteristic
roots. Therefore they have the same eigen values.
 cos 
  sin 

7.Check whether the matrix P is orthogonal P  

sin  
cos  

Solution Condition for orthogonal matrix is PPT  PT P  I

 cos  sin   cos 
cos   sin  
PPT  



  sin  cos    sin 
 sin  cos  

 cos  sin   cos  sin   1 0
cos 2   sin 2 
PPT  

I






sin
cos
cos
sin
sin 2   cos2 

 0 1 

 cos 
P
  sin 

sin  
cos  

P

T

 sin  
cos  

Similarly, PT P  I . Therefore the given matrix is orthogonal.
8.State Fundamental theorem of quadratic from.
Solution Any quadratic form may be reduced to canonical form by means of a Non- singular
transformation

9.Check whether the matrix B is orthogonal? Justify=

 cos 
 sin 

 0

sin 
cos 
0

0
0
1

Solution Condition for orthogonal matrix is BB  B B  I
T

 cos 
B    sin 
 0

sin 
cos 
0

cos 
 B   sin 
 0

0
0
1 


Cos   sin 

BB    cos  sin   cos  sin 

0

2

 sin 

2

0
0
1 

cos 

T

T

0

 cos  sin   cos  sin 
Cos   sin 
2

T

2

0

0  1 0 0 

0   0 1 0   I
1  0 0 1 

Similarly B T B  I . Therefore the given matrix is orthogonal

10.Write the matrix of the quadratic form 2 x1  2 x 2  4 x 3  2 x1 x 2  6 x1 x 3  6 x 2 x 3 .
Solution
2
1
1


 2 1 3
coeffi ( x x )
coeffi ( x x ) 
 coeffi ( x1 )
1 2
1 3
2
2


 Q   1 2 3 
2
1
1
Q   coeffi ( x x )
coeffi ( x )
coeffi ( x x ) 
2
2 1
2
2 3 
2
 3 3 4 


2

 1 coeffi (
 2

x x)
3

1

1
coeffi (
2

xx)
3

2

cofeffi (

2

x)
3

2

2




11.Write the quadratic form corresponding to the following symmetric matrix

 0 1 2 
 1 1 4 


 2 4 3 

Let  a a a   0 1 2
a a   1 1 4
a
a
a a   2 4 3

2
2
2
The general quadratic form is a11 x1  a 22 x 2  a 33 x 3  2(a12) x1 x 2  2(a 23) x 2 x 3  2(a13) x1 x 3
Solution

11

12

21

22

13

23

31

32

33

 0.x12  1.x2 2  3.x32  2(1) x1 x2  2(4) x2 x3  2(2) x1 x3
 x2 2  3x32  2 x1 x2  8 x2 x3  4 x1 x3
12. Determine the nature of the following quadratic form
f(x, y, z) = 2 + 2 2 + 3 2 +
2 +2 −2
Solution The matrix of the Quadratic form is
1
1
𝑜
( 2)
𝑜
( )
𝑜
( )
2
2
1 1 −1
1
1
2
𝑜
(
)
𝑜
(
)
𝑜
(
)
= 1 2 1
Q= 2
2
−1 1 3
1
1
2
𝑜
(
)
𝑜
(
)
𝑜
(
)
2
2
1 1 −1
1 1
= 1 = +ve 𝐷3 = 1 2 1 = -2 = -ve
𝐷1 = 𝑎11 = 1 = 1 = +ve 𝐷2 =
1 2
−1 1 3
Therefore the quadratic form is indefinite.
13.If the sum of two eigenvalues and trace of a 3 3 matrix A are equal, find the value of
.
Solution Let 𝜆1 , 𝜆2 , 𝜆3 be the eigenvalues of the given 3 3 matrix A.
We know that Sum of the eigenvalues = trace of A
i.e.
𝜆1 + 𝜆2 + 𝜆3 = trace of A
………….( 1 )
Given, trace of A = sum of two eigenvalues = 𝜆1 + 𝜆2
𝜆1 + 𝜆2 + 𝜆3 = 𝜆1 + 𝜆2 => 𝜆3 = 0
We know that
= product of the eigenvalues. = 𝜆1 × 𝜆2 × 0 = 0
1 0
be diagonalized? Why?
14. Can A =
0 1
Solution The given matrix A is a real symmetric and non – singular matrix. Hence A is
diagonalized.

15. If the eigenvalues of A are 1, 2, 3 then what are the eigenvalues of Adj A.
Solution Eigen values of A are 1, 2, 3
1 1 1
𝑎
Eigen values of −1 are 1 , , We know that −1 =
=> adj A =
2 3

−1

=6
= product of eigenvalues.= 1 × 2 × 3 = 6 
1
1
Eigen values of adj A = 6 (1), 6 ( ), 6 ( ) => Eigen values of adj A are 6, 3, 2.
2

3

3 −1 1
16. Two of the eigenvalues of A = −1 5 −1 are 3 and 6. Find the eigenvalues of
1 −1 3
Solution Sum eigenvalues = sum of the main diagonal elements.
3 + 6 + 𝜆3 = 3 + 5 +3 = > 9 +𝜆3 = 11 => 𝜆3 = 2
Therefore the eigenvalues of A are 3, 6, 2.
1
1
1
Therefore the eigenvalues of −1 are , , .
3
6

−1

.

2

1
1
3
17. Prove that
− 20 + 8𝐼 = 0 where A = 1
3 −3
−2 −4 −4
1
1
3
Solution A = 1
3 −3 The characteristic equation of A is − 𝜆𝐼 = 0
−2 −4 −4
1−𝜆
1
3
i.e.,
1
3−𝜆
−3 =0
−2
−4 −4 − 𝜆
( 1-𝜆 ) [ ( 3- 𝜆 ) ( 4- 𝜆 ) -12 ] -1 [ 1( 4- 𝜆 )-6 ] +3 [-4+2 ( 3- 𝜆 )] = 0
 −𝜆3 + 20𝜆 − 8 = 0  𝜆3 − 20𝜆 + 8 = 0
By Cayley – Hamilton Theorem, 3 − 20 + 8𝐼 = 0.
3

2 2 1
18. Find the eigenvector corresponding to the eigenvalue 1 of the matrix A = 1 3 1 .
1 2 2
Solution Given eigenvalue is 1. To find the eigenvector solve ( A – 𝜆I ) X = 0.
1
1
0
1 2 1
0
2−𝜆
2
1
we get 1 2 1
2 = 0 . Put 𝜆 = 1
2 = 0 .
1
3−𝜆
1
3
0
1 2 1
3
0
1
2
2−𝜆
1 + 2 2 + 3 = 0 …….( 1 )
1 + 2 2 + 3 = 0 ….( 2 )
1 + 2 2 + 3 = 0 ……..( 3 )
All the three equations are same 1 + 2 2 + 3 = 0

2 2=− 3
Put
=
0
we
get
2 2+ 3
=
0
1
2
3
= 2.
−1
0
Hence the eigenvectors corresponding to 1 is 𝑋1 = −1 .
2

2 −3
4 −2
Solution Sum of the eigenvalues = sum of the main diagonal elements = 2 - 2= 0
2 −3
= -4 + 12 = 8.
Product of the eigenvalues =
=
4 −2
20. Determine the matrix A for which the eigenvalues and eigenvectors are 2, 3, 5 and
(1, −1,0)𝑇 , (1,0,0)𝑇 , (2,2,1)𝑇 respectively.
1 1 3
Solution Forming the model matrix B = −1 0 2
0 0 1
2 0 0
We get −1 AB = D Where D = 0 3 0 is the diagonal matrix
0 0 5
19. Find the product and sum of the eigenvalues of the matrix A =

Pre multiplying by B and post multiplying by
A = BD −1
𝑎
Now −1 =

3
= 0
0

−1

−1

, we obtain B

AB

−1

= BD

0
1 0 𝑇
0 −1 2
adjA = −1 1 0 = 1 1 −5
2 −5 1
0 0
1
1 1 3
= −1 0 2 = 1 [ 0-0 ] -1 [ -1+0 ]+ 3 [ 0+ 0 ] =1
0 0 1
0 −1 2
−1
= 1 1 −5
0 0
1
1 1 3 2 0 0 0 −1 2
1 1 3
−1
A = BD
= −1 0 2 0 3 0 1 1 −5 = −1 0 2
0 0 1 0 0 5 0 0
1
0 0 1
1 4
2 6
0 5

−1

=>

0 −2
4
3 3 −15
0 0
5

21. If A is an orthogonal matrix show that −1 is also orthogonal .
Solution For an orthogonal matrix, transpose will be the inverse.
Therefore 𝑇 = −1 ………..( 1 )
𝑇
Let
= −1 = B
…………( 2 )
Then 𝑇 = ( −1 )𝑇 = ( 𝑇 )−1 = −1 [ From ( 2 ) ]
𝑇
matrix B is orthogonal. i.e. −1 is also orthogonal.
= −1
22.The Product of two eigenvalues of the matrix

 6 2 2 
is
A   2 3  1
 2  1 3 

16.Find the third eigenvalue of A.

Let the eigen values of the matrix A be 1 ,  2 , 3 .

Solution

Given 12  16
6

2 2
3  1  32

2

1

We know that 1 2 3  A =>      2
1 2 3



3

12 3  32  163  32  3  2

23. For a given matrix A of order 3, |A|=32 and two of its eigen values are 8 and 2. Find the sum of the
eigen values.
Solution Given matrix A of order 3.
Let the eigen values are 1 ,  2 , 3 . W.K.T |A|= Product of eigen values = 12 3
|A|=32 and 1  8, 2  2
Sum of the eigen values = 1  2  3  8  2  2  12
12 3  32  (8)(2)3  32  3  2

Given:

1 2 
24. Use- Cayley Hamilton theorem to find ( A 4  4 A3  5 A 2  A  2I ) when A= 
.
 4 3
1 2
.
 4 3

Solution Given A= 

The characteristic equation of A is | A  I | 0 That is 2  s1  s 2  0 where
1 2 
s1 = sum of the main diagonal elements =1+3=4 and s 2 =|A|= 
 = 3-8 = -5
 4 3

Therefore the characteristic equation of A is 2  4  5  0
By cayley Hamilton theorem we get A2-4A-5I =0
1 2 
1 0   1 2   2 0   3 2 
A4  4 A3  5 A2  A  2 I  A2 ( A2 4 A  5I )  A  2I  A2 (0)  2I  
 2





 4 3
0 1   4 3   0 2   4 5 

25.If 1 and 2 are the eigenvalues of a 2  2 matrix A.What are the eigenvalues of A2 and A-1.
Solution Given 1 and 2 are the eigenvalues of a 2  2 matrix A.
By property, 12 and 22=4 are the eigenvalues of A2 and 1 and ½ are the eigenvalues of A-1.
26.If the sum of the eigen values of the matrix of the quadratic form equal to zero,then what will be the
nature of the quadratic form?
Solution Given 1  2  3  0
Case (i) All +ve is not possible, Case(ii)All –ve is not possible, Case (iii) both positive and
negative is possible. Therefore Nature of the Quadratic form is indefinite.
27. A is a singular matrix of order three, 2 and 3 are the eigen values. Find its third eigen value
Solution Given 1  2, 2  3, 3  ______
Given Ais singular => |A|=0
|A|= product of the eigen values=0 => (2)(3)(0)=0  3  0
28. The sum of the eigen values of the matrix A= 2

2

1
1

Solution

1
3

2
1 
 1

Sum of the eigen values = Sum of the main diagonal elements = (2)+(1)+(-1)=2
Product if the eigen values = |A| =

2 2
1 1
1

3

2
1

= -8

2

29. Using Cayley - Hamilton theorem, is it possible to find the inverse of all square matrices? Justify
your answer.
Solution Not possible to find the inverse of all square matrices by using Cayley- Hamilton
theorem.
Let A be any square matrix of order n.
The characteristic equation of A is by cayley – Hamilton theorem we get
A n  C n1 A n1  C n2 A n2  .....  C1 A  C0  0
A1 exists only if C0 | A | 0
30. Sum of the squares of the eigen values of

1
0

0

7
2
0

5
is
9
5

………..

Solution Given is a upper triangular matrix.
Hence the eigen values are 1,2,5.
Sum of squares of eigen values = 12  22  52 =30
 1 2 2 

1 0 3
 2 1 3

31. Find the sum and product of eigen values of the matrix A= 
Solution:
1+0)=3-6+2= -1.

Sum of the matrix=Sum of the diagonal elements= 1+0-3=-2
Product of the eigen values= determinant value of the matrix =1(0+3)-2(-3+6)-2(-

32. What is the diagonalisation of a symmetric matrix ?
Solution If a square matrix of order n has n linearly independent eigen values, then a
Matrix P can be found such that P 1 AP is a diagonal matrix.

1 0 
33. If A= 
, express A3 interms of A and I Cayley –Hamilton theorem.

4 5
Solution The characteristic equation of the given matrix is
1 
0
1 0
1 0
0
| A   I | 0  

 0
4
5
 4 5
0 1
(1   )(5   )  0  0  5    5   2  0   2  6  5  0

By Cayley- Hamilton theorem. [Every square matrix A satisfies its own cha.equation]
A2  6 A  5I  0  A2  6 A  5I
Multiply A on bothsides  A3  6 A2  5I  0  6[6 A  5I ]  5 A  36 A  30 I  5 A  31A  30 I

34. Find the nature of the quadratic form 2 x2  2 xy  3 y 2
Solution The matrix of the quadradic form is

2
 coeffx
Q
 1 coeff . yx
 2

1

coeff .xy 
2 1
 2 1
2

  D1 | 2 | 2(ve) and D2  1 3  6  1  5( ve)
1
3

coeffy 2  


Therefore the QF is positive definite.
35. State the nature of the Q.F 2xy+2yz+2zx.
Solution


2
 Coeffx

1
Q   Coeffz.x
2
1
 Coeffz.x
 2

1

COeffx.z 
2
 0 1 1 
1
Coeffy.z   1 0 1 

2
 1 1 0 
Coeffz 2 


1
Coeffx. y
2
Coeffy 2
1
Coeffz. y
2

36. Write the quadratic form corresponding to the following symmetric matrix

Solution

 a11
Let 
 a 21
a
 31

a
a
a

12
22
32

a
a
a

 2 1 2 
 1 2 2 


 2 2 3 

  2 1 2 
 
  1 2 2 
23 
  2 2 3 
33 

13

The general quadratic form is

a x a x a x
2

11

1

2

22

2

33

2
3

 2(a12) x1 x 2  2(a 23) x 2 x 3  2(a13) x1x 3

 2.x  2.x2  3.x3  2 x1 x2  4 x2 x3  4 x1
2
1

2

2

1 5 
37. Find the eigen values of the matrix A1 if A  

0 4 
1 5 
Solution Given A  
 Given is a upper triangular matrix Then the property the eigen
0 4 

values of A are 1,4
Therefore the eigen values of A1 are 1/1, ¼ => 1,1/4
 2 5 1
2 
 0 0 4 

38.Find the eigen values of A1 if the matrix A is  0 3


Solution Clearly given A is a upper triangular matrix. Hence the eigen values are 2,3,4

By the property the eigen values of A1 are ½, 1/3, ¼.
2  2 2 
1
1 
1 3  1

39. If 2 is an eigen values of A= 1


find the other two values

Solution Let 1 , 2 , 3 are the eigen values pf A.
Given 1  2, to find : 2 and 3 We know that 1  2  3 = (2)+(1)+(-1)=2 =>
2  3 =0

1 , 2 , 3 =|A| =

2 2
1 1
1

3

2
1

= -8

2

1 , 2  4  2 (2 )  4  22  4  2  2  2  3  0  3  2
The other two eigen values are 2,-2.
3 1 4
40. Find the sum and product of eigen values of the matrix A= 0 2 6 


0 0 5 

Solution: Clearly given is an upper triangular matrix. Hence the eigen values are 3,2,5.
Sum of the eigen values=3,2,5 and Product of the eigen values=(3)(2)(5)=30
41. Show that ax21  2bx1 x2  cx 22 is positive definite if and only if a>0 and ac  b2
Solution The matrix of the quadradic form is

2
 coeffx1
Q
 1 coeff .x x
2 1
 2

1

coeff .x1 x2 
 a b 
2

b c 
coeffx2 2  


D1 | a | a  0 and D2 

a b
 ac  b 2
b c

Q.F is positive definite if a>0 and ac  b2 >0 That is a>0 and ac  b2
42. Find the eigen value of the matrix of A  1

1

3 3

1 1 
Solution: Let A  

3 3
The characteristic equation of A is | A   I | 0   2  S1  S2  0
S1 =Sum of the main diagonal elements = (1)+(-1)
1 1
S 2 =|A|=
 1  3  4
3 1

Therefore the characteristic equation is  2  0  (4)  0   2  4  0   2  4    2
43. The characteristic root of a triangular matrix are just the diagonal elements of the matrix .(or)
The eigen values of a triangular matrix are just the diagonal elements of the matrix .
 a11

0

 a31

a32

Proof: Let us consider the triangular matrix. A=  a21 a22

Characteristic equation of A is | A   I | 0
0
0 
 a11  

A= a21
a22  
0  =0

 a31

a32


a33   

On expansion it gives ( a11   ) ( a22   ) (  a33   ) = 0

0
0 
a33 

  a11, a22, a33, which is are diagonal elements of matrix A.
44. If  is an Eigen values of a matrix A, then 1/  , (   0 ) is the eigen value of A1 (OR) If  is
an Eigen value of a matrix A, what can you say about the Eigen of matrix A1 .Prove your
statement.
Proof: If X be the eigenvector corresponding to  , Then AX=  X……. (1)
Premultiplying both sides by A1 , we
get A1 AX  A1 X  IX   A1 X  1 X  A1 X  A1 X  1 X




This being of the same form as (i), shows that 1/  is an Eigen value of the inverse
matrix A1 .
45.Find the eigen values of the matrix A=

2 0 0
1 3 0  .


 0 4 4 

2 0 0

Solution: Given A= 1 3 0 


 0 4 4 

Clearly given matrix A is a lower triangular matrix, hence by the property of the eigen
values of A are 2,3,4.
46.Define orthogonal matrices.
Solution A square matrix A is said to be orthogonal if AAT=ATA=I AA-1=A-1A=I => A is
orthogonal if AT=A-1
PART – B
3 −1 0
1.Find the eigenvalues and eigenvectors of the matrix −1 2 −1 .
0 −1 3

7
2 −2
2.Verify Cayley-Hamilton theorem for the matrix A = −6 −1 2 . Hence find it‟s inverse.
6
2 −1
[Nov/Dec 2016]
6 −2 2
3.Diagonalize A = −2 3 −1 by an orthogonal transformation. [Nov/Dec 2016]
2 −1 3

4.Reduce the quadratic form 2
Determine it‟s nature.

2

+5

5.Reduce the quadratic form q = 3
orthogonal reduction.

2
1

2

+3 2 +4xy to canonical form by an orthogonal transformation.

+2

2
2

+3

2
3

−2

1 2

−2

2 3

to its normal form by an

6.Reduce the quadratic form 8 12 + 7 22 + 3 32 − 12 1 2 − 8 2 3 + 4 3 1 , to the canonical form
through an orthogonal transformation and hence show that it is positive semi- definite.
1 1 3
7.Verify Cayley-Hamilton theorem for the matrix and find −1 and 4 . A = −1 0 2
0 0 1
10 −2 −5
8.Reduce the matrix −2 2
3 to diagonal form.
−5 3
5

11 −4 −7
9.find the eigenvalues and eigenvectors of the matrix A = 7 −2 −5
10 −4 −6
10.Reduce the quadratic form 12 + 2 2 3 into a canonical form by means of an orthogonal
transformation. Find a set of non-zero values 1 , 2 & 3 for which the above duadratic form is zero.
2

11.(i) Find the characteristic equation of the matrix A.Given A=  1

 1

1

1
2 1 .
1 2 

Hence find A1 and A4

 2 1 1

(ii) find the eigenvalues and eigenvectors of the matrix A = = 1 2 1


 0 0 1

12.(i) Use cayley- Hamilton theorem to find the value of the matrix given by
2 1 1
( A  5 A  7 A  3 A  8 A  5 A  8 A  2 A  I ), if the matrixA  0 1 0 
1 1 2
 2 2 3
(ii) find the eigenvalues and eigenvectors of the matrix A = =  2 1 6 


 1 2 0 
8

7

6

5

4

3

2

13.Reduce the quadratic form x12  2.x22  x32  2 x1 x2  2 x2 x3 to the canonical form through an
orthogonal transformation and hence show that it is positive semi definite. Also give a non-zero set
of values ( x1 , x2 , x3 ) which makes this quadratic form zero.
14.Reduce the quadratic form to x2  3 y 2  3z 2  2 yz canonical form by an orthogonal
transformation.

 a b
15. Find the eigenvalues and eigenvectors of the matrix 

 b a 
1 0 1

16. Find the eigenvalues and eigenvectors of the matrix . 1 2 1 


 2 2

17. Find the eigenvalues and eigenvectors of the matrix

3 

2 2 1
1 3 1 


1 2 2 

18. The eigen vectors of a 3  3 real symmetric matrix A corresponding to the eigen values 2,3,6 are
[1,0,-1]T , [1,1,1]T and [-1,2,-1]T respectively find the matrix A.
19. Diagonalize A =

3 1 1 
1 3 1


1 1 3 

by an orthogonal transformation.

20. Reduce the quadratic form Q= 6x2+3y2+3z2-4xy-2yz+4zx to canonical form by an orthogonal
transformation. [Nov/Dec 2016]
21.Reduce the quadratic form x12  5x22  x32  2 x1 x2  2 x2 x3  6 x3 x1 to the canonical form through an
orthogonal transformation.
22.Reduce the quadratic form 3x2 +5y2+3z2-2yz+2zx-2xy to the canonical form through an orthogonal
transformation.
23. Reduce the quadratic form x2 +y2+z2-2yz-2zx-2xy to the canonical form through an orthogonal

transformation. [May/June 2012]
24.Reduce the matrix

 3 1 1 
 1 5 1


 1 1 3 

to diagonal form.

25. Verify Cayley-Hamilton theorem for the matrix and find

−1

if

A=

UNIT-II
VECTOR CALCULUS
PART-A



1. Is the vector xi + 2 y j + 3zk , Irrotational?


i


XF =
x
x


 1 2 2 
 1 3 0 


 0 2 1 

[May/June 2016]

(AU-2009)


k




= i (0-0)- j (0) + k (0-0) = 0
z
3z


j

y
2y



F is irrotational.
2. Find the divcurl F  x 2 yi  xz j  2 yz k

i

Curl F =
x
x2 y

j

y
xz

(AU-2010)

k




 i  (2 yz )  ( xz ) 
z
z

 y
2 yz




 

j  (2 yz )  ( x 2 y )  k  ( xz )  ( x 2 y )
y
z
  x
 x


= i(2 z  x)  j (0)  k ( z  x2 )
Divcurl F = . curl F



= . i(2 z  x)  j (0)  k ( z  x 2 )





 


=  i  j  k . i(2 z  x)  j (0)  k ( z  x 2 )
z 
y
 x


2
 (2 z  x)  ( z  x .
=  x
z

 1  1  0




3. If  F =yz i +xz j +xy k then find F




 F = yz i +xz j +xy k


 f   f  f

+j
+k
= yz i +xz j +xy k
i
x
z
y
  
Equating the coefficient of i , j , k
f
f
f
=yz,
=xz, =xy
x
z
y

 f   yzx

 f   xzy



(AU-2010)

 f   xyz

f1=xyz+f(y,z)

f2=xyz+f(x,z)
f1=xyz+f(x,y)
F=xyz+c
4. Find the unit normal to the surface x 2  y 2  2 z  3  0 at (1, 2,-1)
Given Φ = x 2  y 2  2 z  3  0

(AU-2011)

        2
  
i
j   k  x  y 2  2 z  3
z 


x
y




= 2 xi  2 yj  2k



 1,2,1)  2i  4 j  2k ,   2 6












 2i  4 j  2k
n


2 6


5. In what direction from (3,1,-2) is the directional derivative of   x 2 y 2 z 4 maximum? Find
Also the magnitude of this maximum.
(AU-2015)
2 4
2
4
2 2 3
  2 xy z i  2 x yz j  4 x y z k



At(3,1,-2),   96 i  3 j  3k





Direction of Maximum =   96 i  3 j  3k



Magnitude=   96 1  9  9  96 19 .








6. Prove that F  yz i  zx j  xy k is irrotational.


i


X F 
x
yz








j

y
zx

k

y
xy



(AU-2012)



i x  x   j  y  y   k z  z   0




F is irrotational.








7. Find  so that F  3x  2 y  z  i  4 x  y  z  j  x  y  2k  k is solenoidal
(AU-2015)-2




Given F is solenoidal then   F =0
  





  


F   i 
j  k    3x  2 y  z  i  4 x  y  z  j  x  y  2k  k 
y
y  
 x



3  2  0


  5

 

8. If A and B are irrotational , prove that A  B is solenoidal.
(AU-2013)


If A and B are irrotational.


  A  0,   B  0
 
 
 
We know that  .( A  B)  (  A).B  (  B).A  0  0  0
 
 A  B is solenoidal.



9. Define solenoidal vector function. If V  ( x  3 y)i  ( y  2 z ) j  ( x  2z)k is solenoidal, then
find the value of 
(AU-2013)



Given that V  ( x  3 y)i  ( y  2 z) j  ( x  2z )k
V
.  0 if V is solenoidal




 


 k .( x  3 y)i  ( y  2 z ) j  ( x  2z )k =0
V
.   i  j
z 
y
 x




=  ( x  3 y)  ( y  2 z )  ( x  2z )  =0
z
y
 x

= 1+1+2  =0
 =-1
10. Find the value of the constant a, b, c so that the vector




F  ( x  2 y  az)i  (bx  3 y  z) j  (4 x  cy  2 z)k is irrotational



i
j
k




X F =
x
y
z
x  2 y  az bx  3 y  z 4 x  cy  2 z
 



  
 i  4 x  cy  2 z   bx  3 y  z   j  4 x  cy  2 z   x  2 y  az 
z
z

 x

 x
 


 k  bx  3 y  z   x  2 y  az 
y
 x




= i (c  1)  j (4  a)  k (b  2)


Given F is irrotational ,   F = 0.



i (c  1)  j (4  a)  k (b  2) = 0
Each component should be zero.
C+1=0, a-4 =0, b-2 = 0
C=-1, a=4, b=2.

11. Prove that  .r n  nr n2 .r
   

Let r  xi  yj  zk r  x 2  y 2  z 2 ,
 
  n
 
(r )  j (r n )  k (r n )
.r n  i
z
y
x

r   
r 
r   
 i nr n1   j nr n1   k nr n1 
y 
z 
x 



  r  r  r 
 nr n1 i
 j k 
x
x 
 x
 x  y  z 
 nr n1 i  j  k 
r
r
 r

1  
 nr n1 xi  yj  zk
r
n2 
 nr r



(AU-2010)

(AU-2011)



12. Find the directional derivative   x 2  y 2  z 2 in the direction of the vector








F  i  2 j  2 k at (1,1,1)

(AU-2014)

  
 i  2 j 2 k 
Unit normal vector n in the direction of i  2 j  2 k is 

3













Directional derivative =   n



  i

 
 
 2
(x  y 2  z 2 )  j ( x 2  y 2  z 2 )  k (x 2  y 2  z 2 )
y
y
x






grad   2 x i  2 y j  2 z k






at1,1,1  2 i  2 j  2 k

  

  
  i  2 j  2 k  10
Directional derivative =   n   2 i  2 j  2 k   
 = 3
3

 


2
2
13. Find the unit normal vector to the surface x +y =z at (1,-2,5)


(AU-2014)

 = x2+y2-z
        2 2
  
i
j   k  x +y -z
z 
y
 x

 
= 2 xi  2 yj  k

 
 1,2,5)  2i  4 j  k ,   21

 

 2i  4 j  k

n

21




14. Show that F  ( x 2 i  y 2 j  z 2 )k is a conservative vector field.



i
j
k






=0 i +0 j +0 k =0
If F̂ is conservative then  X F̂ =
x y z
x2 y2 z2





(AU-2009)

Therefore F̂ is a conservative vector field.
15. Prove that curl(grad  )=0

(AU-2014)

 


curl(grad  )= curl(  )= X  =  i  j  k  X
z 
y
 x


i

=
x

x


j

y

y


k    2
 2 


 i
=  yz yz 
z

z

       

i
j   k 
z 
y
 x

   2
 2 
 2     2



j
k



 yx yx  =0
 xz xz 

16. Find Curl F if F  xyi  yz j  zxk

(AU-2014)

i
j
k



Curl F 
 i y   z j  x k
x y z
xy yz zx
 



17. If F  x 2 i  xyj evaluate  F .dr from (0,0) to (1,1) along the line y = x.

(AU-2010)

c




Given F  x 2 i  xyj
Along the line y = x, dy = dx







 F  x 2 i  x.xj , dr  dxi  dyj  dxi  dxj

 




F .dr  ( x 2i  x 2 j ).(dxi  dyj )
 x 2dx  x 2 dx  2 x 2 dx

  1 2
2
F
c .dr  0 2 x dx  3



18. If F = 5xyi + 2 y j , evaluate


2
F.
 dr Where C is the part of the curve y = x between x = 1
c

and x = 2.

 




F .dr  (5xyi  2 yj ).(dxi  dyj  dzk )
= 5xydx+2ydy
The curve C: y = x2
dy=2xdx
x varies from 1 to 2
2
  2
 x 4 4x 4 
2
2
c F .dr = 1 5x( x )dx  2 x 2 xdx = 5 4  4 
1
9 135
= 36 – =
4
4
 
19. Find  r .ds where S the surface of the tetrahedron whose vertices are is

(AU-2012)

s

(0,0,0), (1,0,0), (0,1,0), (0,0,1).
By Gauss divergence theorem

(AU-2010)



 

 r .ds =  .r dv
V

S


     
 
j
 k ).( xi  yj  zk )dv
=  (i
z
x
y
V
=

 (1  1  1)dv
V

=

 3dv
V

1 1 1

=3

   dxdydz = 3.
0 0 0





20. If S is any closed surface enclosing a volume V and F = axi + by j + cz k , prove that

(AU-2011)
 F .nˆds =(a+b+c)V.
S

Gauss Divergence theorem is


 F .nˆ.ds =  .FdV
S

V

=


     






(
).(
)dv
i
j
k
ax
i
by
j
cz
k
V x y z

=

 (a  b  c)dv
V

= (a+b+c) V
21. State Green’s theorem in a plane.
(AU-2010)
If M(x,y) and N(x,y) and its partial derivatives are continuous and one valued functions
in the region R of the xy plane bounded by a simple closed curve C, then
 N M 


Mdx
Ndy
C
R  x  y dxdy
Where C is the curve prescribed in the positive direction.

22. Using Green’s theorem, Prove that the area enclosed by a simple closed curve C
is

1
( xdy  ydx ) .
2

(AU-2011)

By Green‟s theorem
 N

 Mdx  Ndy    x 

C

S

M
y


dxdy


Let M = -y N=x
  ydx  xdy   1  1dxdy

C

S

=2

 dxdy
S

= 2(area enclosed by C)
1
Therefore Area enclosed by C =  xdy  ydx 
2
23. State Gauss Divergence theorem.

(AU-2012)


If V is the volume bounded by a closed surface S and if a vector function F is continuous
and has continuous partial derivatives in V and on S then






 F  n ds     F dv
s

v

24. State Stoke’s theorem.
(AU-2015) (2)
The surface integral of the normal component of the curl of a vector function F over an
Open surface S is equal to the line integral of the tangential component of F around the
 

Closed curve C bounding S.  F .dr     F .nˆds
C

S

PART-B




 


1. a. If r = xi + y j + zk and r = r . Prove that div(r n r )= (n + 3)r n and curl (r n r )= 0.
 


b. If r = xi + y j + zk , then prove that div grad (r n )= n(n + 1)r n- 2 .Hence deduce

(AU-2011) (8)

1
that divgrad   0
(AU-2015)-2(8)
r
2. a. Find the directional derivative of  =3x2+2y-3z at (1,1,1) in the direction of
 

2 i +2 j - k
(AU-2012) (8)
2
2
2
2
2
b. Find the angle between the surfaces x +y +z =9 and z=x +y -3 at
the point (2,-1,2).
(AU-2012)(8)
3. a. Find the angle between the normal‟s to the surfaces x2=yz at the points (1,1,1) and(2,4,1)
(AU-2014)(8)
2
2
b. Find the directional derivative of  =x yz+4xz at P(1,-2,-1) that is maximum and
also in the direction of PQ where Q is (3,-3,-2)
(AU-2010 (8)
2
2
4. a. Evaluate  d V where C is the curve x=t, y=t , z=1-t and   x y(1  z ) from
C

t=0 to t=1

b. If   x  2 y  4 z i  2 x  3 y  z  j  4 x  y  2 z k , find the
Scalar point function  .
n

5. a. Find the value of n so that the vector r r is both solenoidal and irrotational

(AU-2011)(8)
(AU-2011)(8)

(AU-2015)-2(8)
` b. Prove that F  x  y  x i  2 xy  y  j is irrotational and hence find its scalar potential.
(AU-2014)(8)
3
2
2
6. a. Prove that F  6 xy  z i  3x  z j  3xz  y k is irrotational .Hence find its
scalar potential 
(AU-2015)(8)



2



2



 





 







b. Prove that F  y 2  2 xz 2 i  2 xy  z  j  2 x 2 z  y  2 z k is irrotational and hence find its
scalar potential.
(AU-2014)(8)



3
7. a. Find the work done the force F  3xyi  y j moves a particle along the
Curve C: y=2x2from (0, 0) to (1, 2) in the xy-plane.
(AU-2011)(8)
 

 2

3
2
b. Evaluate  f ..dr where f = (2 xy + z )i+ x j + 3xz k along the straight line
c

Joining (1, - 2,1) and (3, 2, 4)



(AU-2012)(8)



8. a. Show that F  2 xy  z 3 i  x 2 j  3xz 2 k is a conservative force field. Find the
Scalar potential and the work done by F in moving an object in this field
from (1,-2, 1) to (3, 1,4)
b. Find the directional derivative of xy2+yz3 at (2,-1,1) in the direction of the
normal to the surface xlogz-y2+4=0 at (-1,2,1)





9. a .Evaluate  f ..nˆds Where f  ( x 2  y 2 )i  2 xj  2 yzk and S is the surface

(AU-2009)(8)
(AU-2009)(8)

S

of the 2 x + y + 2 z = 6 in the first octant.

(AU-2010)(8)

b. Using Green‟s theorem in the plane evaluate  (3x 2  8 y 2 )dx  (4 y  6 xy )dy
C

Where C is the boundary of the region enclosed by y =

x

and y = x 2 .

(AU-2009)(8)

10. a. Using Green‟s theorem ,evaluate   y  sin x dx  cos xdy where C is the triangle formed by
C

y=0, , x 



,y 

2x


2
b. Apply Green‟s theorem in the plane to evaluate  (3x 2  8 y 2 )dx  (4 y  6 xy )dy

(AU-2015)(8)
Where C is

C

the boundary of the region defined by by x = 0, y = 0 and x + y = 1.

(AU-2014)-2(8)

11.a. Verify Green‟s theorem in a plane for  (xy  y 2 )dx  x 2 dy where C is the boundary of the

common area between y = x2 and y=x in the xoy plane
(AU-2014)(8)
2
2
b.Using Green‟s theorem ,evaluate  ( x  2 xy )dx  ( x y  3)dy ,where C is the region
C

bounded by the curves y2=8x and x=2
(AU-2015)(8)


 2
2
2
12.a. Verify Gauss Divergence theorem for F = x i + y j + z k Where S is the surface of the
Cuboid formed by the planes x = 0, x = a, y = 0, y = b, z = 0, z = c.
(AU-2014)(8)




2
b. Verify Gauss‟s divergence theorem for the function F = y i + x j + z k
Over the cylindrical region bounded by x2 + y 2 = 9, z = 0 and z = 2.
(AU-2012)(8)




13. Verify Gauss‟s divergence theorem for F = 4 xz i - y 2 j + yz k and C is it‟s
boundary over the cube x = 0, x = 1, y = 0, y = 1, z = 0, z = 1.
(AU-2015)-3(16)


 2
2
2
14. Verify Gauss Divergence theorem for F = x i + y j + z k taken over the cube bounded by
the Planes x=0,y=0,z=0,x=1,y=1 and z=1
(AU-2015)(16)



2
2
15.a. Verify stoke‟s theorem for F = ( x - y ) i + 2 xy j in the rectangular region in the
xy plane bounded by the lines x = 0, x = a, y = 0, y = b.
(AU-2015)-3(8)

b. Verify Stoke‟s theorem for the vector field F  2 x  y i  yz 2 j  y 2 z k where S is the surface
of upper hemisphere x 2  y 2  z 2  1 and C is its boundary in xy-plane.
(AU-2014)(8)

UNIT-III
ANALYTIC FUNCTIONS
PART- A
1. State the basic difference between the limit of a function of a real variable and that
of a complex variable. (AU2012)
Real variable
Complex Variable
Limit takes along x axis
Limit takes along any path
and y axis or parallel to (straight or curved)
both axis
2. State the necessary condition of Cauchy-Riemann equations
The necessary condition for
f ( z)  u( x, y)  iv ( x, y) to be analytic in a region R are
u v

x y
v
u

x
y
3. Write 2-D Laplace equations in polar coordinates.
 2 1  1  2
0


r 2 r r r 2  2

(AU-2011)

(AU-2011)



4. Show that the function f ( z )  z is nowhere differentiable.

(AU-2014)-2



Given f ( z )  z  x  iy
u  x, v   y
u
v
 1,  0
x
x
v
u
 0,  1
y
y
u x  v y ,C-R equations are not satisfied anywhere. Hence


f ( z )  z is nowhere differentiable.
5. Find the constants a,b if f ( z)  x  2ay  i(3x  by) is analytic
f ( x)  x  2ay  i(3x  by)
u  x  2ay and v  (3x  by )
u
u
Where
 2a
 1,
y
x
v
v
 3,
b
x
y
We know that by CR equations
u v
and

x y
v
u
 
x
y

(AU-2013)

a

3
,
2

b 1

6. If u+iv is analytic , show that v –iu &-v +iu are also analytic
Given u+iv is analytic
C –R equations are satisfied ux=vy …….. (1)
uy= -vx ……..(2)

(AU-2013)

Since the derivatives of u & v exis it is therefore continuous
Now to prove v –iu & -v+iu are also analytic, we should prove that
(i) vx = -uy & vy = ux &
(ii) vx = uv & vy = ux
(iii) ux, uy, vx,, vy are all continuous . Results (i) & (ii follows from (1) & (2) . since the
derivatives of u &v exists from (1) and (2) , the derivatives of u and v should be continuous .
Hence the result
7. Find the value of a,b,c,d so that the function f ( z )  ( x 2  axy  by 2 )  i(cx 2  dxy  y 2 )
may be analytic
(AU-2013)
2
2
2
2
f ( z )  ( x  axy  by )  i(cx  dxy  y )
u  x 2  axy  by 2 , v  cx 2  dxy  y 2

u x  2 x  ay

, v x  2cx  dy

u y  ax  2by , v y  dx  2 y
f ( z ) is analytic , u x  v y and u y  v x
a  2, b  1, c  1, d  2


8. State whether or not f ( z )  z is an analytic function

(AU-2012)-2



w  f ( z)  z
u  iv  x  iy  u  x and v  y
u x  1, v x  0
u y  0, v y  1
ux  vy
Hence CR equations are not satisfied
 The function f (z ) is nowhere analytic
9. Verify whether or not f ( z )  e x (cos y  i sin y is analytic
u  e x cos y and v  e x (sin y )

u
v
 e x sin y
 e x cos y and
x
x
u
v
  e x sin y and
 e x cos y
y
y
v
u
u v
and


x
y
x y
CR equations are not satisfied. It is not an analytic function.

(AU-2014)

10. S.T f ( z )  e x sin y is harmonic

u x  e x sin y,

u y  e x cos y

u xx  e x sin y

u yy  e x sin y

(AU-2014)

u xx  u yy  e x sin y  e x sin y  o
f ( z )  e x sin y is harmonic
11. If f (z ) is an analytic function whose real part is constant, Prove that f (z )
is a constant function.
Let f ( z)  u( x, y)  iv ( x, y) be an analytic function
u
v
u v
Therefore by CR equations

 ,
y
x
x y
Given u  constant
To prove f (z ) is a constant
uc
u
u
0
 0,
y
x
u
v
u
v
By CR equation
0
 0 and
0
0
x
y
y
x
v
u
 0  i0
i
 f ( z ) 
x
x
f ( z)  0  f ( z)  c
f (z ) is a constant.
1
12. Find the image of the line x=k under the transformation  
z
1
Given w 
z
1
1
u  iv
u  iv
i.e., z  
 2

w u  iv (u  iv )(u  iv ) u  v 2
u
 v 
x  iy  2 2  i 2
2 
u v
u v 
v
u
i.e., x  2
............(1), y  2
............(2)
2
u v
u  v2
Given x=k in the z plane
u
k 2
.by (1),
u  v2
k (u 2  v 2 )  u
1
u2  v2  u  0
k
2
1 
1

2
u    v  2  0
2k 
4k


(AU-2012)

(AU-2013)

2

1
1 
1

 1 
2
 u    v  2 which is a circle whose centre is
 ,0  and radius
2k
2k 
4k

 2k 
13. Find the map of the circle z = 3 under the transformation w  2 z

w  2z
u  iv  2( x  iy )

(AU-2012)

u
v
u  2 x, v  2 y  x  , y 
2
2
Given z  3  x  iy  3  x 2  y 2  9
2

2

u v
       9  u 2  v 2  36
2 2
Hence the image of z  3 in the z-plane is transformed into
u 2  v 2  36 in the w-plane under the transformation w  2 z

14.Find the image of the circle z = 2 under the transformation   3z

(AU-2012)

w  3z
u  iv  3( x  iy )
u
v
u  3x, v  3 y  x  , y 
3
3
2
Given z  2  x  iy  2  x  y 2  4
2

2

u v
       4  u 2  v 2  36
 3  3
Hence the image of z  2 in the z-plane is transformed into
u 2  v 2  36 in the w-plane under the transformation w  3z
15. Find the image of the circle z =  under the transformation w  5z

(AU-2011)

w  5z
u  iv  5( x  iy )
u
v
u  5 x, v  5 y  x  , y 
5
5
Given z    x  iy    x 2  y 2  2
2

2

u v
       2  u 2  v 2  (5 ) 2
 5 5
Hence the image of z   in the z-plane is transformed into

u 2  v 2  (5 ) 2 in the w-plane under the transformation w  5z
16.Define critical point of a transformation
A point z0 at which the mapping w=f(z) is not conformal is called the critical point .
17. Find the invariant points of the transformation f ( z )  z 2
f ( z)  z 2

(AU-2010)
(AU-2014)

w  z2,
z  z2
z2  z  0
z ( z  1)  0
z  0, z  1

The invariants points are z=0,z=1.
18. Find the critical points of the transformation
2 2
z  z  2  0 ( z  2)( z  1)  0
z
z  2, z  1
z 1 

Critical points are z=2,-1

w 1

2
z

(AU-2013)

19. Find the invariant points of the transformation  
The invariant points are given by z 

2z  6
z7

2z  6
z7

(AU-2013)

z 2  7 z  2 z  6  0  z 2  5z  6  0
( z  6)( z  1)  0
z  6,1
20. Prove that a bilinear transformation has atmost two fixed points.
(AU-2012)
az  b
az  b
is obtained from z 
The fixed points of the transformation w 
cz  d
cz  d
2
or cz  (d  a) z  b  0
These points are two in number unless the discriminant is zero in which case the number
of points is one.

21.Show that ∣Z∣2 is not analytic at any point.
f(z)= ∣Z∣2 = u+iv=x2+y2 where u= x2+y2 and v=0,ux=2x,uy=2y,vx=0,vy=0
hence f(z) is not analytic.

(AU-2015)

PART-B

 2
2 
2
2
(AU-2013)(8)
1. a. If f (z ) is an analytic function of z, prove that  2  2  f ( z )  4 f ' ( z )
y 
 x
b. show that a harmonic function u satisfies the formal differential equation
 2u
 0 and hence P.T log f 1 ( z ) is harmonic, where f(z) is a regular function.
z z
(AU-2015)(8)
x
2. a. Show that the function u  e ( x cos y  y sin y) is harmonic function.
Hence find the corresponding analytic function f ( z)  u  iv
(AU-2014)(8)
(AU-2015)(8)
b. Determine the analytic function w  u  iv given that u  e  x ( x cos y  y sin y)
-y
-x
3. a Prove that u=ė cosx and v=ė siny satisfy Laplace equations but that u+iv is not
an analytic function of z.
b. Find if   ( x  y)( x 2  4 xy  y 2 ) can represent the equipotential surface for
an electric field. Find the corresponding complex potential     i
and also 
(AU-2013)(8
4.a. Find the analytic function f ( z)  u  iv where v  3r 2 sin 2  2r sin  .
Verify that u is a harmonic function.
(AU-2013)(8)
sin 2 x
b. Determine the analytic function whose real part is
(AU-2014) (8)
cosh 2 y  cos 2 x
5.a. Prove that the function u  e x ( x cos y  y sin y) satisfies Laplace‟s equation and
find the corresponding analytic function f ( z)  u  iv
(AU-2013)(8)
2

b. Prove that the real and imaginary parts of an analytic function are harmonic
function.

(AU-2014) (8)

6.a. Find the analytic function w  u  iv if e ( x cos 2 y  y sin 2 y) and
hence find u
(AU-2013)(8)
b. Find the analytic function f ( z)  u( x, y)  iv ( x, y) given that
(AU-2014)(8)
u  v  e x (cos y  sin y)
y
prove that both u and v satisfy Laplace equations, but
7. a . If u  x 2  y 2 and v  2
x  y2
2x

u  iv is not a regular function of z

(AU-2013)(8)

(AU-2013)(8)
b. Find the image of the circle z = 2 under the transformation   z  3  2i
8.a. Find the image of w plane of the region of the z-plane bounded by the straight line
x=1,y=1 and x+y=1 under the transformation w  z 2
(AU-2013)(8)
b.Find the image in the w-plane of the infinite strip1/4≤y≤1/2under the transformation
w=1/z
(AU-2015)(8)
z
maps the upper half of the z-plane to the upper half of the w-plane and
9.a. Prove that w 
1 z
also find the image of the unit circle of the z plane.
(AU-2013)(8)
1
b .Find the image of the circle z  3i =3 and the region 1  x  2 under the map w 
z
10 .a. Find the image of ∣z+2i∣=2 under the transformation w=1/z.
b. Find the image of the following regions under the transformation w=1/z.
i) the half plane x>c when c>0
ii) the half plane y>c when c<0
11.a. S.T under the mapping w= i-z/i+z ,the image of the circle x 2+y2<1 is the
entire half of the w-plane to the right of the imaginary axis
b. Find the image of the region bounded by the lines x=0,y=0,and x+y =1 under the
i

mappings w  e 4 and w  z  (2  3i)
12.a Show that the image of the hyperbola x 2  y 2  1 under the transformation
1
is the lemniscates r 2  cos 2
w=
z
b. Find the Bilinear transformation which maps z= 0,z=1,z=∞ into the points w=i,
w=1,w=-i
13.a. Find the bilinear transformation that maps 1,i,and -1 of the z-plane onto 0,1
and ∞ on the w- plane.Also find the image of the unit circle of the z plane.
b. Find the Bilinear transformation that maps the points z=∞,1,0 onto the points
w=o,i, ∞ respectively
14.a. Find the Bilinear transformation that maps the points z=1,i,-1 into the points
w=,0,1, ∞ respectively. Find also the pre-image of w =1 under this bilinear
transformation.
b. Find the bilinear transformation that maps the points z=0,-1,i into the points
w= i,0,∞ respectively.
15. a. Find the bilinear transformation that maps the points 1+i,-i,2-i of the
z- plane into the points 0,1,i of the w-plane.
b. Find the bilinear transformation that maps the points z=i,-1,1 into
the points w=0,1,∞ respectively.

UNIT-IV
COMPLEX INTEGRATION
PART-A

(AU-2014)(8)

(AU-2012)(8)
(AU-2013)(8)

(AU-2014) (8)
(AU-2012)(8)

(AU-2014)(8)
(AU-2015)(8)

1. State Cauchy’s integral theorem
(AU-2015)
If f (z ) is analytic inside and on a closed curve c of a simply connected region R and if „a‟ is any
1 f ( z)
dz, the integration around C being taken in the positive
point within c, then f (a) 
2i c z  a
direction .

ez
 2 dz ,where C is a circle z  1 .
C z

2. Evaluate

We know that

f ( z)
c z  a dz  2if (a) ,

(AU-2012)

e  z dz
ez

c z 2 c ( z  0) 2

Here f z   e  z , a= 0 is lies inside z  1
By cauchy‟s integral formula we get
ez
 z 2 dz  2if (a)  2i(1)  2i
C
3. Evaluate 
C

z2 1
dz where C is a circle of unit radius and centre at z=i.
z 2 1

(AU-2013)

z i 1
The poles z=1,z=-1 lies outside the circle
z2 1
is analytic inside z  i  1
 2
z 1
z2 1
By Cauchy‟s theorem,  2
dz =0
C z 1
4. Evaluate  sec zdz

where c is the unit circle z  1

(AU-2014)

z

1
dz
cos z
z
z
The pole are given by the solution of cos z = 0

 sec zdz



i.e., z  (2n  1)
z

 3 5


2

, n  0,1,2,.......

, , .........
2 2 2,

Hence all the poles lies outside
By Cauchy‟s theorem

z  1 , secz is analytic with

z 1

 sec zdz  0
z

3z 2  7 z  1
5. Evaluate 
dz



1
z
C

where C is |z|=1/2

(AU-2013)

3z 2  7 z  1
C z  (1) dz Here z=-1 lies outside c.
 f (z ) is analytic inside and on c
 f (z ) is continuous inside c.

Hence by cauchy‟ s theorem

 f ( z)dz  0
c

6. State Taylor’s theorem.
(AU-2011)
A function f(z) , is analytic inside a circle C with centre at a ,can be expanded in the series
f a 
f a 
f n  a 
2
3

z  a  
z  a    
z  a n  to 
f z   f a   f a z  a  
n!
2!
3!
Which is convergent at every point inside C
7. Find the Taylor series of the function f(z)=sinz about

z=π/4

(AU-2013)

f ( z )  sin z
f ( z )  cos z
f ( z )   sin z
f ( z )   cos z

1


, f ( )  sin( ) 
4
4
4
2
1
1




, f ( )   sin( ) 
f ( )  cos( ) 
4
4
4
4
2
2
1


f ( )   cos( ) 
4
4
2
Here a 



z





(z  )2
4 f ( ) 
4 f (  )  ........
Taylor‟s series is f ( z )  f ( ) 
4
1!
4
2!
4
8. Find the Laurent’s series for the function f(z)=z2 e1 z about z=0
1

 1 1 1
.........
z 2 e  z 2 1  
2
z

 z 2! z
1
 z 2  z   ..........
2
9. Define singular point.
A point z=z0 at which a function f(z)fails to be analytic is called a singular point or
singularity of f(z).





10. Identify the types of singularities of the following function f ( z )  e
Here z=1 is a singular point

1
( z 1)

(AU-2013)

(AU-2012)

(AU-2009)

1

At z=1 , we get f ( z )  e 0   which is not defined.
Also z=1 is not a pole or removable singularity
Z=1 is an essential singularity.
sin z
z
Poles of f(z) are obtained by equating the denominator to zero
sin z
i.e f z  
z
z=o is a pole of order 1
sinz=0
z=n  where n= 0, n  0,1,2...
12.Identify the type of singularity of
function sin(1/1-z)

11. Discuss the nature of the singularities of the function f(z)=

(AU-2012)-2

(AU-2015)

Sin(1/1-z)=1/1-z-1/3!(1/1-z)3+1/5!(1/1-z)5
The RHS is the Laurent series with infinite number of terms about the singular part
z=1,z=1 is an essential
singularity of f(z).
1  cos z
z2
Poles of f(z) are obtained by equating the denominator to zero
1  cos z
i.e f z  
z2
2
z =0 is a pole of order 2

13. Find the nature of the singularity z=0 of the function f z  

(AU-2011)

14. State Cauchy’s residue theorem.

(AU-2014)

If f(z) be an analytic at all points inside and on a simple closed curve C, except for
a finite number of isolated singularities z1,z2,z3,…..zn inside c then



n

f ( z )dz = 2 i [sum of the residues of f(z) at z1,z2,z3,…..zn] = 2  i  Ri
i 1

where Ri is the residue of f(z) at z=zi
1
2
15. If f(z)=
 2 1  z  1  z  1       ,find the residue of f(z) at z=1
z 1
1
)
Residue of f z  at z  1 is -1 ( the coefficient of
z 1
1  e2z
16. Find the residue of
at z=0
z4
1  e2z
Given f ( z ) 
z4
Here z = 0 is a pole of order 4
d3 
1
1  e2z 
Re s( z  0)  Lt 3 ( z  0) 4

3! z 0 dz 
z4 









(AU-2012)

(AU-2013)



4
1
d3
Lt 3 1  e 2 z  
z

0
3
6
dz

17. Find the residue of the function f(z)=

4
at a simple pole
z z  2
3

(AU-2012)

4
4

z ( z  2) ( z  0) 3 ( z  2)
Here z = 0 is a pole of order 3 and z=2 is a pole of order 1

1
4
d2 
Re s( z  0)  Lt 2 ( z  0)3

3
2! z 0 dz 
( z  0) ( z  2) 

f ( z) 

3



1
d2  4  1  8  1
Lt 2 
  Lt 

2! z 0 dz  ( z  2)  2 z 0  ( z  2)3  2


 1
4
Re s( z  2)  Lt ( z  2)

3
z 2
( z  0) ( z  2)  8

z 1
at z=2
z  1z  2


z 1
Re s( z  2)  Lt ( z  2)
3
z 2
( z  1)( z  2) 


18. Find the residue of f z  =

(AU-2012)

19. Find the resuidue of cot z at the pole z=0.
(AU-2010)
cos z
f(z)=cotz=
Poles of f(z) are sinz = 0 = sin n 
sin z
z = n  , where n = 0,±1, ±2,….
cos z
 ( z  n ) sin z  cos z (1)
[Resf(z)]z=n  = lim ( z  n )
(by L‟ Hospital rule )
= lim
z n
z

n

sin z
cos z
[Resf(z)]z=n  = 1
z2
20. Determine the residue of f z  
at z=1
(AU-2012)
z  12 z  2

Given f z  

z2

z  12 z  2

Here z =1 is a pole of order 2

Re s[ z  z 0 ]  Lt z  z0

d m1
1
[ z  z 0 ]m f ( z )
(m  1)! dz m1


d 
z2
d  z2 
2


z
Lt


(
1
).


dz 
( z  1) 2 z  2 z 1 dz  z  2 
5
= f z  
9
50 z
21. Find the residue of f z  
at z = 1
( z  4)( z  1) 2
Z = 1 is a pole of order 2

50 z
d 
Re s f z z 1  Lt ( z  1) 2
2
z 1 dz
( z  4)( z  1) 

Re s[ z  1]  lt z 1

(AU-2009)

 ( z  4)50  50 z  250  50
 Lt 
8

z 1
25
( z  4) 2


ez
22. Evaluate 
dz if c is |z|=2
z 1
c
Z=1 is a pole of order 1 which lies inside |z|=2
ez
c z  1 dz  2if (1)

(AU-2010)

 2ie

PART-B

z

 z  1z  2

1. a .Evaluate

2

dz

here C is z  2 

C

z

b .Evaluate

2.a. Evaluate 
C

b. Evaluate

z

2

z

C

7z 1
dz over the curve C:x2+4y2=4 using Cauchy‟s integral formula.
 3z  4

z 1
2

1
by using Cauchy‟s integral formula.
2
(AU-2012)(8)

 2z  4

2

(AU-2013)(8)



2

dz where c is the circle z  1  i  2 by Cauchy‟s integral formula.

z4
dz
 2z  5

(AU-2013 )(8)
where C is the circle |z+1+i|=2 using Cauchy‟s integral formula.
(AU-2013)(8)

3.a.Using Cauchy‟s integral formula ,evaluate

e

z

 z  1 z  2dz
2

where C is |z|=3.

(8)

C

13z 2  27 z  15
dz where c is the circle z  2 then find
z
a

C

b. If f (a)  

f 3, f (1  i), f (1  i) and f (1  i)
4.a. Evaluate

z3
dz where c is the unit circle
3

C (2 z  i )

(AU-2014 )(8)

z 1

(8)

b. Obtain Taylor‟s series for f z  
5.a. Evaluate f z  

1

2z 3
about z=i
3
z z  1

(AU-2013)(8)

in Laurent series valid for the regions |z|>3 and 1<|z|<3

z  1z  3

7z  2
valid in the region
f ( z) 
( z  2)( z  1)

b. Find the Laurent‟s series expansion of

(AU-2013)(8)

z  1  1 and z  1  3

(8)

z 2 1
in Laurent‟s series |z|>3
z 2  5z  6
z2 1
in 2  z  3
b. Obtain the Laurent‟s series expansion of f ( z ) 
( z  2)( z  3)
7.a.Expand f ( z )  1 z 2  4 z  3 as the Laurent‟s series expansion of 1< z  3
6.a. Expand the function f z  

b. Obtain the Laurent‟s series expansion of f ( z )  1

z  z2

in the region 1<∣z+1∣<2

(AU-2013)(8)
(AU-2015 )(8)
(AU-2014 )(8)
and∣z+1∣>2.
(AU-2014 )(8)

sin z  cos z
2

8.a. Evaluate

 z  1z  2

2

dz where C is |z|=3 Using Cauchy‟s Residue theorem

(AU-2013) (8)

C

b. Using Cauchy‟s residue theorem evaluate

z 1

 z  1 ( z  2)dz
2

C

where C is z  i  2

(AU-2014 )(8)

z2

 z  1 z  2dz

9.a. Evaluate

2

where C is |z|=3

(AU-2015) (8)

C

2

 (x

b. Evaluate

0

2

2

dx
 a2 )2

cos 3

, a>0

 5  4 cos  d

10.a.Evaluate

using contour integration.

(AU-2015)(8)

using contour integration

(AU-2013)(8)

0

2

d

 5  4 cos 

b. Using contour integration on unit circle , evaluate

(AU-2014 )(8)

0

2

11.a. Evaluate

d

 13  5 sin 

(AU-2014 )(8)

0

2

b. Using contour integration ,evaluate the integral

cos 2

 1  2a cos  a

2

d

(AU-2013)(8)

0



12.a. Evaluate

x 2 dx
x2  a2 x2  b2


0





, a  0, b  0


b. Evaluate using contour integration

(AU-2013)(8)

dx

 1  x 

(AU-2014 )(8)-2

2 2

0



13.a. Using contour integration prove that

x 2 dx


2
2
6
x 1 x  4


0







b. Using contour integration on unit circle , evaluate

x 2 dx
x2 1 x2  9





(AU-2013)(8)





(AU-2014 )(8)



14.a. Evaluate

cos mx
dx ,using contour integration.
2
 a2

x
0






15.a.S.T.

5
x 2  x  2dx
dx 
4
2
2
x  10 x  9



b. Show that
dx

 1  x 
4



0

2

b.Evaluate

(AU-2012 )(8)





(AU-2013)(8)
(8)

2 2

d

 1  2 x sin   x

2

(0<x<1),using contour

integration.

(8)

0

UNIT- V
LAPLACE TRANSFORMS
PART-A
1. State the sufficient condition for existence of the Laplace transform of f(t)
(i)f(t)should be continuous or piecewise continuous in the given closed
interval [a,b] where a>0
(ii) f(t) should be of exponential order.
2. Find the Laplace transform of f (t )  t cosh t
d
Lcosh t    d  2 s 
Lt cosh t  
ds  s  1
ds
  1 s 
 ( s 2  1)(1)  s(2s) 
s2 1



 
 2

2
2
2
( s 2  1) 2
 ( s  1)  ( s  1)


t
3. Find the Laplace transform of t
e
1
t
1
 

L  t   L te t  Lt s s 1   2 
2
 s  s s 1 s  1
e 
4. State and prove change of scale property in Laplace transform.
1 s
If L(f(t)) = F(s), then L(f(at)) = F   .
a a

(AU-2015)

(AU-2014)

2

(AU-2013)

 

(AU-2012)



L(f(at)) =  e  st f (at )dt
0

at=u
t=0 u=0
adt=du t=∞ u=∞


L(f(at)) =  e



su
a

f (u )

0

1
=
a



e



su
a

du
a

f (u )du

0

1 s
F 
a a
5. State the first shifting theorem on Laplace transforms.
If L(f(t))=F(s) then L[eatf(t)]=F[s-a] and
If L(f(t))=F(s) then L[e-atf(t)]=F[s+a]

L(f(at))

=

(AU-2012)

6. Find the Laplace transform of



e 2 t

  

L t 1 2 e 2t = L t 1 2

(AU-2012)

t

s s  2

 
=

 s  s s  2

  
= 

s  2

t e 3t

7. Find the Laplace transform of
L t 1 2 e 3t = L t 1 2 ss 3



 



(AU-2012)

  
= 32 
 2 s  s  s 3



=

2s  3





32

8.Find L cos 2 3t



(AU-2011)



1  cos 6t 
L cos 2 3t = L 

2

1
= L1  cos 6t 
2
s 
1 1
=   2
2  s s  36 



 
  

9. Find L t 3  3e 2t  5 sin 3t e t
L t 3  3e 2t  5 sin 3t e t = L t 3e t  3e 2t e t  5 sin 3te t
= L t 3e t  3e t  5 sin 3te t
=L t 3 ss 1  3L1ss 1  5Lsin 3t ss 1



(AU-2011)





 

3 
6 3
= 4   2
s s  9  ss 1
s
 6

3
3
=



4
2
s  1 s  1  9  ss 1
 s  1
 sin t 
10. Find L 

 t 
 sin t 
L
 t 

(AU-2014)


=



 L(sin t )ds  s
s

s

=


2

2



 


1
ds  tan 1 ( s) s  tan 1 ()  tan 1 ( s)
1



 tan 1 ( s)  cot 1 ( s)

11. Find the Laplace transform of the function f (t ) 

1  et
t

(AU-2013)



1  e t  
1 
1
t
t
(
1
)
(
1
)
(
)
L
e
ds
L
L
e
ds
L( f (t )  L 






 


ds

1
t
s
s



 s

s
s

 log s  log( s  1)s



 s  1
 log 

 s 
12. Verify initial value theorem for f(t)=1+e-t(sint+cost)
Initial value theorem is ,if L  f t  =F(s),then Lt f t   Lt sF s 





F(s)=L(1+)= L 1  e sin t  cos t 
1
F(s)=  Lsin t  cos t ss 1
s
1
s2
F(s)= 
s s  12  1
Lt f t   Lt 1 + e -t (sint + cost)  2

t 0

t

t 0

(AU-2012)

t 

t 0

1
s2 
Lt sF s   Lt s  

2
t 
s 
 s s  1  1





Lt f t   Lt sF s  =2

t 0


 2 
s 2 1   

 s 2
 Lt 1 
s  
2 2 
2
 s 1  s  s 2  



s 

Hence the initial value theorem is verified.
13. Verify Initial value theorem for the function f(t) = ae-bt
a
f (t )  ae bt , F ( s)  L[ f (t )]  L[ae bt ] 
sb
Initial value theorem: Lt f (t )  Lt sF ( s)
t 0

(AU-2013)

s 

L.H.S = Lt f (t )  Lt ae bt  a
t 0

t 0

as
 a 
R.H.S Lt sF ( s)  Lt s
  Lt
s 
s 
 s  b  s s  b
as
a
a
= Lt
= Lt
s  
s


b
b
1  
1  
s
 s
Hence the initial value theorem is verified.





14. If L e t cos 2 t  F s , find lim sF ( s)
s 0





F(s)=L(e-tcos2t)= L cos 2 t ss 1
1  cos 2t 
= L

2

s s 1

1 1
s 
1
= L1  cos 2t ss 1 =   2
2  s s  4  ss 1
2

1 1
s

L(e-tcos2t)= 

2
2  s  1 s  1  4 

(AU-2013)

15. Define periodic function with an example.
A function f(t) is said to have a period T or to be periodic with period T if for all t,
f(t+T) = f(t) where T is a positive constant. The least value of T>0 is called
the period of f(t) .
f (t )  sin t
f (t  2 )  sin(t  2 )
Eg. Consider
 sin t
i.e. f (t )  f (t  2 )  sin t
 sin t is a periodic function with period 2
1


16. Evaluate L1  2
 s  6s  13 

1
1
1



1 
3t sin 2t
1 
=
=
L

e
L
L1  2


2
2
2
 s  6s  9  4 
2
 s  6s  13 
 ( s  3)  2 
1
17. Find the Laplace inverse transform of
s  1s  2
1
A
B
=

s  1s  2 s  1 s  2
A=1 and B=1(using partial fraction)


1
 1  1  1 
L1 
 L1 
L 

 s  1
 s  2 
 s  1s  2
 -t -2t

1
L1 
 =e +e
 s  1s  2
 s  1
18. Find the inverse Laplace transform of log

 s 1
 1 1
We know that L1 F s  =
L F s 
t
  s  1   1 1  d   s  1  
L1 log
L  log
 
 
  s  1  t
 ds   s  1  

(AU-2010)

(AU-2014)

(AU-2012)

(AU-2012)

 1 1  d

L  logs  1  logs  1
t

 ds
2
 1 1  1
1   1 t


L 

e  e t = sinh t

t
t
 s  1 s  1 t







t

19. Find the Laplace transform of  te t dt
0

 t t  1
L   te dt   L[te  t ]
0
 s
1 d

  L[e  t ]
s  ds

1  d  1 
  

s  ds  s  1 


1
s

 1 
1
 

2 
s ( s  1) 2
 ( s  1) 

(AU-2015)

20. Find the inverse Laplace transform of
 1
L1  2   t
s 
 e  s
L
2
 ( s  1)

 1
and L1 
2
 ( s  1)

e  s
( s  1) 2

(AU-2014)


  te t



  (t   )e (t  )


PART-B





(AU-2013)(8)
1. a .Find L t 2 e 3t sin 2t
 cos at  cos bt 
b. Find L 
(AU-2015)(8)

t

2. a. Find the Laplace transform of the square-wave function (or Meoander function) of
a

when 0  t 
1,


2
Period a defined as
(AU-2013)(8)
f t   
a
 1,
when  t  a

2

b. Find the Laplace transform of the following triangular wave function given by
0t c
t
f t   
and f t  2c   f t  .
(AU-2015)(8)
c  t  2c
2c  t
3. a. Find the Laplace transform of the periodic function defined on the interval by 0  t  1
 1,
0t  1

2
f t   
and f t 1  f t  .
(AU-2014)(8)
1  t 1
 1
2
b. Find the Laplace transform of f(t)=t2 , 0<t<2 and f(t+2)=f(t) for all t >0
(AU-2013)(8)
4. a. Find the inverse Laplace transform of

4s  7
s 2s  33s  5
2

b. Find L-1(s/(s2+1)(s2+4) )
5.a. Find the Laplace transforms
b. Find the Laplace transform

(AU-2015)(8)
of

the following functions 1)ėttcost 2)1-cost/t п/w
(AU-2014)(8)
of f(t)= te-3t cos2t.
(AU-2014)(8)

0t a
t
6. a. Find the Laplace transforms of f t   
2a  t a  t  2a ,
where f t  2a   f t 
b. Find the Laplace transform of f(t) where


for 0  t 
sin t

f t   

2
 2 
0
for  t 
, f t 
  f t 



 

7. a. Find the Laplace transform

(AU-2013)(8)

cos t
f t   
0

0 t 
  t  2 , f t  2   f t 

(AU-2014)(8)

(AU-2014)(8)

 3s 2  16s  26 
b. Find L1 
2
 s s 2  4s  13 



1
s2
8.a .Find L1 
and find L1 

2
2
2
2
 s  a 2
 s  a 





(AU-2013)(8)









2




1
1
 hence find L  2
2
 s  9s  13 


b. Use convolution theorem to find the inverse of
9. a. Find the Laplace transform of f t  



s

s

2



 4 s2  9





cosh t cos t
and g t   sin t
t

(AU-2013)(8)

(AU-2013)(8)
(AU-2013)(8)

b. Using convolution theorem to find the inverse Laplace transform of the function
s

(AU-2014)(8)
2
1
10.a. Using convolution theorem to find the inverse Laplace transform of the function
s2
(AU-2014)-2(8)
s2  a2 s2  b2
b .Using convolution, solve the initial value problem,y”+9y=sin3t,
y(0)=0,y‟(0)=0.

s



2







11. a. Verify initial and final value theorem for f t   1  e t (sin t  cos t )
b. Verify initial and final value theorem for f t   1  e 2t
12.a. Solve y  y  t 2  2t , y0  4, y0  2 by using Laplace transform.

(AU-2014)(8)
(AU-2013)(8)



b. Solve the differential equation y  3 y  2 y  4t  e 3t where y(0)=1 andy1 (0)=-1
using Laplace transforms
(AU-2015)(8)
2 3t
13.a Solve y  6 y  9 y  t e , y0  2, y0  6 by Laplace transform method
(AU-2014)(8)
b. Solve the following differential equation ,using Laplace transform
(AU-2013)(8)
y   2 y   2 y  8e t sin t , y0  y 0  0

14.a. Using Laplace Transform , solve

d2y
 4 y  sin 2t given y(0) =3, y‟(o)=4
dt 2

b.Use Laplace transform to solve (D2-3D+2)y= e3t with y(0)=1 ,y1(0)=0
15.a. Using Laplace transform method, solve d2y/dt2+9y=18t given that
y(0)=0,y(π/2)=0.
t
b. Using Laplace transform ,find the solution of

y   3 y  2 ydt  t y0  0
0

(AU-2014)(8)
(AU-2014)(8)

