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FIRST SEMESTER - . ‘ B.Tech.(Gp Al-

SUPPLEMENTARY EXAMINATION  February-2019

AC-101 CHEMISTRY

Time: 3 Hours ' " Muax. Marks: 40

Note : Answer FIVE questions.-Question number ONE is compulsory

Assume suitable missing data, if any.

1 Answer all the following questions .~ _ [12]

[a] Draw the structural changes in case of methyl orange under the
different pH conditions.

[b] What are the sources of UV-Vis and IR radiations in respective
spectrophotometers? :

[c] In a polymer, there are 100 molecules of molecular weight 100; 200
molecules of molecular weight 1000; arid 300 molecules of molecular
weight 10,000. Find M, My, and PDL. _

[d] How will you account for the mass increase of a sample with
temperature in thermogram? 4 :

[e] Write the phase rule equation for two component systems and explain. -

[f] Calculate the % atom economy of the following reaction for the
preparation of ] -cyclohexane (atomic weight of sulphur is 32);

CH;(CH,)4CH,OH + SOCl ——=  CH3(CH,)4CH,Cl + SO, +HCI

2 [a] Explain the principle of DTA with the help of a suitable thermogram.

, (3]
[b] Classify polymers on the basis of stereochemistry. _ [4]
3 [a] Write short notes on precipitation titrations.  © [3]

[b] Calculate Amay for the following molecules using Woodward —

e Fiesher rule;

O_—'—O |
i ii .
( l) ) : " 4]
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| jzati aking ¢
; erization by taking =
4 [a] Explain the mechanism of free radical polymé (3) {
. . 5 ’ 4] (=
any suitable example ics of battery. [ “
[b] Write four important character N [ ‘
. : | .
.1ain phase diagram of water. S el
gl et ehP'laln phas‘;ert Bfeer’s Jaw. Write its important limitationg
[b] State and derive Lam , ' 4

6 [a] Calculate the number of components of the following systems (assume
water undi;sociated); :
KCI-NaCl-H,0 B .
KCl-NaBr-H,0 - ' (3]

[b] What is electroplating. Describe its principle. | (4]
7 [a] Write short notes on Lithium ion batteriés. [3] -
- [b] Write four principles of green chemistry and explain any one in detail.
| “we[4]
L
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SUPPLIMENTARY EXAMINATION
PT 203 Elements of Chemical Engineering ,
Max. Marks: 40

Time: 3:00 Hours
Note: Answer all questions. Assume any suitable data, if necessary. Use pencil W

the Figures.

1 (a). Draw a neat diagram of Agitation Equipment and label its parts.

ST —— *(b) -Differentiate between an Ideal Screen and an Actual screen. ---5+5=10 .

2. The waste acid in a nitrating process contains 11.3% HNO3,44.4% H,SO, and
44.3% H20 by weight. This is to be concentrated to contain 32% HNO3 and
60% H,SO4 by weight by adding concentrated nitric acid containing 92% by
weight HNO; and concentrated sulphuric acid containing 98% of H,SO, by
weight. Calculate the weigﬁt of the waste acid and the concentrated acids to
~.be combined to obtain 2000 kg of desired mixture. 10

3(a). Write a note on “Batch Reactors”. Draw a neat diagram of Batch Reactor.
Write the advantages of batch reactors over the other types of reactors
commonly used in Chemical and Process industries. ’

(b). Write a note on Screen Analysis for particle size distribution. 6+4=10

4 (a). Differentiate between (any 2):
i.  Unit Operations and Unit Processes
ii. Limiting Reactant and Excess Reactant

iii. Propeller and Turbine
(b). A single effect evaporator is fed with 10000 kg/h of weak liquor
containing 15% caustic (N aOH) by weight and is concentrated to get
thick liquor containing 40% by weight caustic. Calculate: (1). kg/h of
water evaporated (ii). kg/h of thick liquor obtained. 5+5=10
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. All questions carry equa . _ .
Note Aélst?me suitable mlS_§L'l€Ldata, if any

od i 1 determine the
1. (a) Explain Light Scattering Method 1n detail to de

molecular weight of the givex? pol.ymle1:.
(b) What is End group analysis? Explain.

2 in detail.
2. (a) Explain the principle of Mass Spectroscopy 1n detal

(b) State and discuss the expect-é'd ‘IR spectrum of PVA and
PAA. .

3. (a) Explain in detail X-ray diffraction:method to determine the
crystallinity of the polymer.
(b) Explain crystallization kinetics in detail.

4. (a) Draw and explai'n typical stress-strain curve and show how
to calculate flexural modulus /

(b) What is mean by isochronous curve? Explain in detail.

5. (a) Discuss the factors affectin
-visible spectrum.

(b) I?raw the diagram illustratin

explain in detail with an example.

g the peak position of Am in

g creep and cold flow and

-

END
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- 5" SEMESTER

SUPPLIMENTARY EXAMINATION
PT 301 Heat Transfer . .
Max. Marks: 40

—

Time: 3:00 Hours
mote: Answer all questions. Assume any suitable data, if necessary
Conduction.

1 (a). Derive an expression for Unsteady State
(b). Write the expressions for Dittus Boelter and Sieder-Tate Equation for
- 8+2=10

convective heat transfer. . .. ... . . - :
f the material in damp state is higher as

2 (a). Why the thermal conductivity 0
in dry state? Give suitable reasons.
f forced circulation

compared to that
(b).Explain with suitable diagram working and construction o
sadvantages. 2+8=10

evaporator? Also list out its advantages and di
face temperature 300°C and outside .

3 (a). A hollow sphere has an inside sur
0° C. Calculate the heat loss by conduction for an

surface temperature of 3
side diameter of 15cm, given that the

inside diameter of 5 cm and out

-thermal conductivity of the material is 1 5kcal/hrm®Cr—

(b). What is condensation? Differentiate between Film-wise and Drop-wise

Condensation.
[3+5+2=10]

(c). What is boiling? Discuss the types of boiling.
leaves at 85°C. Hot

heat transfer area is
s 600kcal/hr m°C,’
1lel flow, and (2) -

o-fluid heat exchanger at 559C and
0C and leaves at 160°C. If the total
1 heat transfer co-efficient i
fer per hour for: (1) Para

4(a).Water enters a tw
gases enter at 305
500 m? and the overal
determine the total heat trans
Counter flow of the two fluids.
(b). Write a note on the following (with suitable diagrams)(any one)
e Fluidized Heat Exchanger
e LMTD Correction Factor _
e 2-4 pass shell and tube heat exchanger. [5+5=10]

END
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PT-303 Polymer Processing Techniques
Supplementary examination February-2019
Time: 3Hours , Max.Marks: 40
Note:fAttempt any FIVE questions. . '
~Assume suitable missing data, if any.

__1.__ Write brief answers/reasons to the following: |
a)Define injection moulding of a plastic material. M1
b) The basic blow moulding process is built upon

i) compression, ii) extrusion, iii) drawing, iv) spinning. [1]
¢) What is foamed polyurethane systems? [1]
d) What are different types of screw zones in an machine.? [1]
e) Write any three advantages of gas assist injection moulding. [1]

, [1]

f) What is blow moulding parison sag?

g)What are the advantages of structure foam moulding? - [

" h)How can shrinkage be represented? [1]
2.  a)Describe the various types of héaters for heating a barrel. [4]
b) Advantages and disadvantages of RIM process. - 2]
¢) Write the full form of

i.RRIM :
i.SMC
iii. RMT .
iv.UHMWPE [2]

3. a) Discuss the two processes generally used for blow moulding. [4]

b)Compare the two types of injection moulding machine,

i.Plunger injection moulding, A
ji.Reciprocating injection moulding [4]
P.T.O.



40 a) D | : 77
Taw a pressure circys — 07
hydrauhc pum Circuit dlagram havmg electric motor Collpl

r -
i What i 1S the re Ao gauge and throttle valve ‘“ ﬁ%‘@
pressure gauge reading when throttle valve is fully Obengy, 3 L

m

h m,
il. What happens when the throttle valve is being closed to fully Clog ] "‘3
position?

11]
b) Itis required to enhance the shelflife of food PrOduCtirXi?;gmpem
are to be taken into consideration while designing the ¢ [4

; 1 moulding process, -
5. a) Describe the four basic steps of rotatxof[larfze i performa[é] =
b) Discuss the 101e of nature of su,l?_s,tiafe and inff e s [Ze\ w_
O CORUNE: . . & . . i 1 3
v
6. a) Describe the processing steps involved in the compressig, o
moulding. i 4] -
b) Describe the types of compress1on moulds 3
i.Flash mould . . _‘
ii.Fully Positive moulds ; S S 4]
7.2)What is structural foam moulding? With the help of sequential
diagrams explain the three phases of co injection moulding. - 4]

b) Discuss the following components of the blow moulding machine [4]
i the extruder
ii parison head

iii accumulater system

iv venting and surface finish

END
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Fifth Semester B.Tech.[PSCT]
(Feb.-2019)

SUPPLEMENTARY EXAMINATION
®T 307) Optimization Techniques

Max. Marks: 50

Time: 3Hours _
Note: Attempt any five questions ,
_ Assume suitable missing data, ifany . ...

All questions carry equal marks

Q.1 (a) Write about the essential features of an optimization problem.
(5)

(b) Write the different types of classification of optimization problems.

(5
ariable

Q.2 (a) Write the necessary and sufficient conditions for single v
- —(3) ——

optimization-problem:

(b) Find the minimum point for foilowing function between x = 2;and

x = 4 by using Interval Halving Method
s 5
fO)=x"+—

)

Q.3 (a) Write the algorithm of Golden Section Search Method. (5)
(b) Write the aligorithrr'l of Simplex Downbhill method for unconstrained
optimization. ' . (5)

Q.4 (a) What are yo'u understand by a constrained optimization

problem? Explain with an example? (5)

(b) Minimize the follbwing function using Inverse Internal Penalty
function Method (Using analytical approach)
P.T.O.



o |
fx)=x
Subjectedto 5 —x < 0 - ()
Q5 (@) Minimize the following function using Kuppp,
: r
Conditions

Flry,xz) = x7 + x5 + 60x;
T e Subjcted o gr = 80 >-0-and go-=-X1 +x; — 120 >.__ oy
(b) Explain the Lagrangian method to minimize the constramed
optimization problem by using. 3)

Q.6 (a) Explain a bracketing method for single variable Optimizatjop

(5).

(b) What are you understand by multl-objective optimizatioﬁ explaj
‘with an example. .. piéin

END

)
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- (b). What are the main functions of

© B.E.(PSCT) End Term Examination 2019
PT 315- Packaging Technology

Time: 3H ' Max. Marks: 50

Note: Attempt any five questions. All questions carry equal marks.
Assume data for missing parts, if any.

I (a). Write down different definitions of packaging. Describe
characteristics of a good packaging material.

packaging? Describe protective .
functions in detail.

2 (a). Which polymer films are used in flexible

packaging? Describe main
characteristics of flexible packaging.

(b). What do You understand by

permeability of packaging films? Define
WVTR and OTR.

4 (a). What do You understand by m

(b). Describe ase
packaging?

odified atmosg Xaging?
phere packaging”

ptic Packaging. What are the methods of Sterilization of )

(b). Describe One method 1q

determine water v fec
R) of . : apour transmj
VTK) ora packagmg film, P NISsIon rate

1

- What is the rati
ratio of
[o L
tland 12 respectively, SSMand 125 g9

Asspme thickness as

S .-_\h___



- B.E.(PSCT) End Term Examination 2019

PT 315- Packaging Techno

Time: 3H

Note: Attempt any five questions. All questions

Assume data for missing parts. if any.

| {a). Write down diffe

characteristics of a good packaging material.

- (b). What are the main functions of pack
functions in detail.

2 (a). Which polyme
characteristics of flexible packaging.

(b). What do you understand by perm
WVTR and OTR.

3 (a). Enlist the an
account of caps an
e a note on (i) Adhesives and (ii

d closures used in packaging.

(b). Writ

r films are used in flexible pack

eability of packaging film

cillary materials used for pack

logy

Max. Marks: 50

carry equal marks.

rent definitions ofpackaging. Describe

aging? Describe protective-

aging? Describe main

s? Define

aging. Give a detailed

). Sealing systems

modified atmosphere packaging’

4 (a). What do you understand by
packaging. What are the methods of sterilization of -

: (b)- Describe aseptic

. 1 2
packaging.

5 (a). Describe PFA, FPO, MFPC and Agmark

(b). Describe on€ method 0 determine, wateé
(WVTR) of a packaging film.

6 (a). What are the advantages an
(b). Describe grammage and basis 'yyeight of pa
thickness of paper packaging of 80 gsm and 12
t] and t2 respectively-

e ey — T — e

d disadvantages of pa

rule.

r vapour transmission rate

per packaging?

ckaging. What is the ratio of
5 gsm? Assume thickness s

e e



7 (a). Which metals are used in the packaging? What are advantag,
metal packaging?

(b). Describe the methods of making a two piece metal can.
8 (a). Describe the methods of making glass container for packagir

(b). Discuss the advantages of biodegradable packaging. Name an
materials Wwhich are biodegradable and also used in packaging.
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PLEMENTARY EXAMINATION - Feb-2019

Subject: Non-Conventional Energy (PT-365)
Time: 3:00 Hours | Max. Marks: 50

. Note: y "
| Note: Answer all questions. Assume suitable missing data, if any.

1. Enlist the different non-conventional energy systems? What are the prospects of non-
[5]

conventional energy in India?
2. What are the advantages and limitations of renewable energy resources? Write a note on
[5]

' energy crisis in India.
3. Explain in brief the different methods of hydrogen storage. Describe how hydrogen can

, be used as an alternative fuel for motor vehicles. [5]
4. Discuss the factors affecting biogas generation. Discuss the popular biogas plants
developed in India. What are various problems and constraints for biogas development?

. [5]

r alternate energy sources? Explain by considering solar energy. [5]

Or

What is geothermal energy? List its merits and demerits, applications and environmental

‘ [5]

rinciple of Wind Energy Conversion. What are the basic components of
[3]

th a neat diagram.

5. What is the need fo

impact.
6. Explain the p
wind energy conversion system? Explain wi
Or .
Discuss, in detail, the comparative cost considerations and economics of the following
wind, tidal and geothermal.

non-conventional energy sources: Solar, biogas,
of renewable energy resources? Write a note on

7 What are the advantages and limitations
energy crisis in India. [5]
=E . or : ,
Sketch and explain single basin type tidal power plant operation. [5]
8. Discuss the prospects and status of wind energy in India. [3]
r disadvantages of fuel cells compared to other

€

List three major advantages and three majo
[5]

power conversion devices. Discuss at least
attributes of fuel cells make them attractive?
Or s
Explain “the Hall Effect in magneto hydro dynamic ‘(MHD) generator - and “methods
adopted to overcome the limitations. ' [5]
rtable fuel cell would be better for an application requiring
hort run

10. In general, do you think a po
low power but high capacity (long run time) or high power but small capacity (s
. [5]

time)? Explain.

two potential applications where the uniqu

Or
Explain the principle of ocean thermal energy conversion (OTEC). With a simple 12y ‘;‘;t’ |
[

explain the working of a closed cycle OTEC plant.

(5]
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PT407 Chemical Process Technology
Time: 3hr Max. Marks: 40

NOTE: ‘Answer Any FIVE questions. ' LR —\

Assume suitable missing data if any

1. (a) Draw the schematic reﬁresentations of the following Unit

—Operations;—-— - T T T T T

i] Continuous Fractionator ii] Centrifugal Pump

iii] Screw Conveyer. 3

(b) Write the chemical reactions involved during hydrogenation of

oils. 2

(c) Which additives are used as Detergent builders to improve the

~ performance? . .. 2

27 (@) Write the uses of following:
i] Spray drier ii] Wet scrubber
(b) Comment on current scenario of Sugar industry in India.

2
5
3. (a) Define Sweet water. What are its end uses? _ 3
(b) What is the problefn in storage of Sugar Canes? 2

2

(c) Write the raw materials sources for sulphuric acid manufacture.

4. () Discuss major engineering pfoblerﬂs_ encountered in Electrolytic
process for sodium hydroxide and chlorine producﬁon. 5

(b) Comment on the by-product recovery from the pulp industry. 2

5. (&) Explain the Paper manufacturing process with the help of neat flow
diagram. 6
P.T.O.



—13-
(b) What are the major oil see'c@s produced in India?

6. (a) List the difficulties faced by paper industry in India.
(b) Calculate the weights of raw 'materials required (in .tons)‘ ¢
manufacturing 1000 tons of Superphosphate fertilizer per day,

(c) Write the uses of bagasse in sugar industry.

END
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Note: Attempt any FIVE questions. Each question carry equal marks.

Assume suitable missing data, if any.

1. (a) Discuss the convergence and d1vergence of the following (5)

: (i) Z o (u) zl:ne g
‘ 2n+1
(b) Find the radius and interval s and interval of convergence for E (.,,, \/_ Y. . (5)

For what values of = does the series converges (a) absolutely, (b) con-

ditionally?
2. (a) Find the radius of curvature at the point (3'a/2,3a/2) of the (5)
Folium z? + y3 = 3azy. '.
(b) Find the length of the curve y = (z/2)*® from z =0to = = 2. (5)
3. (a) Hw=f(= y) where ¢ =7 cosf and y = 7sin 6 show that (5)
AN
1'2 3y
()

(b) Find the point P(z,y, 2) closest to the origin on the plane

2c+y—2z—5=0.

- T -



- ——n.— .—the first octant,~ ——-—--- — - e

- (15

2. V1=(2-1)2 z+y
4. (a) Evaluate [) [) 0l +y2dy dz. (5)

(b) Find the average value of F'(z, y, z) = Tyz over the cube boundeq (5)

by the coordinate planes and the planes z =2, y = 2, and z = 2 in

—

5. (a) Sup‘po'se that the ileight of 2 hill above sea level is given by (5)
z = 1000 - 0.01z% — 0.02y2. If you are at the point (60, 100) in what
direction is the elevation changiixg fastest? What is the maximup
rate of change of the elevation at this point? |
(b_) Deﬁne g_.radient, divergence and curl. Hence, discuss their phys- (5)
ical significance,

6. (a) Evaluate the line integral /(a:—-y)‘ dz+(z+Yy) dy counterclock. {5)

wise around the triangle with vertices (0,0), (1,0), and (0,1).
(b) Verify Green’s theorem for / (zy +9%) dz + 2 dy where & is (5)
the region bounded by y =z and yc= z2, :

X X X
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.3rd Semester B.Tech. [MC]

Supplcmentm-y End Term Examination Feb .2019

CS-251 ‘Data Structure

Time: Shnurs Max Marks: 40

NOTE: Attempt any five (5) Questions. Assumie suitable missing data, if any.

Ql. (a) A two-dimensional array TABLE [6] [8] is stored in row major order with base
address 351. What is the address of TABLE [3] [4]? (2]

(b) Determine the Inorder, Pre order and Post order traversal of the given tree: [3]

(c) Determine how to implement Queue using two stacks? [3]

Q2. (2) Consider the following infix expression and convert it into reverse polish notation
using stack: A+ B *C-D/E"F)*G) * H). 3]

A is the exponential operator

(b) Compare the complexities in average and worst case of the following sorting:

Merge sort, Heap sort, Quick sort, Bubble sort - - [51-

Q3. (a) Write an algorithm to find, count, and remove duplicate elements in a queue. Give
some applications of queue. 4]

(b) Explain with an example, what is a linked list? Write an algorithm/ program for
inserting and deleting a node at a given location in circular linked list.  [4]

Q4. (2) Draw a tree with the following information: [5]
Preorder: G,B,Q,A,C,K,F,P,D,E,R, H
Inorder: Q,B,K,C,F,A,G,P,E,D,H,R
Also find the post order of the tree,

(b) Write an algorithm/program for Insertion operation on 'queue using Singlyr Linked
List [3 ]

Q5. () Compare Binary Tree, Complete Binary Tree, Binary Search Tree and B-tree with the
help of an example. [5] '

P/’I:O
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Q6. (2) What is a Graph? Explain matrix and linked list representation of a graph. Also State
. (a at1

[4]
theapplications of graph. ] e
a7 (b-) VSVh;t ié‘x&‘\;ljil‘ee? Explain with the help of a suitable example. [4]
Q7. (2) Draw the 11-item hach table resulting frorn hashing the keys: 131, 1414 13, 8%3 ]23, o4,
11,39, 20, 16, and 5 using the hash function: h(i) = (2i+5) mod 11. |
(b) What do you mean by Minimum Spanning Tree? Generate Minimum Spanning Tree
using Kruskal’s algorithm for the following graph: [5] |
. 12 i

Q8. Write a short note on: S i (8]
(a) Circular Quene =~ gy e '
(b) Hashing and Hash function
(c) Heap sort _
(d) Threaded Binary Tree

END
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Paper Code: MA251 /MC251 (Applied Mathematics)

Time: 3 Hrs. s ' . max marks: 50

NOTE: All the questions are compulsory. All questions carry equal marks.

Q1. What are quartiles? Find all the quartiles for the data given below:

Class 80-120 120-160 | 160-200 | 200-240 | 240-280 | 280-320 320-360 | 360-400
interval
Frequency | 10 140 390 265 98 35 14 05

Q2. Three technicians X, Y and Z service respectively 30%, 40% and 30% breakdowns when occur on an
automated production line. The technician X makes an incomplete repalr 1 time In 15, Y makes an

. Incomplete repair 1 time in 10 and Z makes an incomplete repalir 1 time in 20. For the next breakdown a

repair made was found to be Incomplete, find the probability that this repair was made by Y. -

Q 3. If the average number of clalms handled dalily by an Insurance company is 5, what proportion of
days has less than 3 claims? What Is the probability that there will be 4 claims In exactly 3 of the next 5
days? Assume that the number of claims on different days Is Independent. :

Q 4. Define normal distribution and all its properﬂa.

Q5. If the lifetime of a certain kind of automoabile battery is normally distributed with a mean of 4 years
and a standard deviation of 1 year, and the manufacturer wishes to guarantee the battery for 3 years,
what percentage of the batteries will he have to replace under the guarantee?

Q6. Equation f{x) = x3 +3x2 4+ 4x — 1 = 0 has a root near x = 1/2. Find a sultable function g(x) to
approximate the root using general iteration method x4, = g(xn). Also, calculate the root correct up
to three places of decimal. .

Q7. Define rate of convergence of an iterative method and find the rate of convergence of Newton
Raphson method. '

Q8. Use Secant method to approximate of the smallest positive real root correct up to three decimal
places of the equation: x* —x—9 = 0. :



—_——
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Q9. Apply Crout’s method to solve the following linear system
| 2x +x,+x3 =4
xy + 2%, + 2x3 =5
xy + 2x; + 9x3 =12

Q10. Use Gauss-Seldel method to solve the fcllowing system with Initlal guess as

]
x1(0) =1, 5‘2(0) =1, xgo) =1

The End
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Supplementary Examination

III Semester, February 2019
Discrete Mathematics '
(MC-201) ( NEW SHEMB )

M . '
Max Marks: 50 Time: 3.00 Hours

Note:
e Attempt all Questions and do any two parts out of the three in each Question.
e All Questions carry equal marks.

e Assume suitable missing data if any.

QL (a) Let Ay, A2, A, be any n sets. Show by mathematical induction that

-4

=1

(b) Write short note on
i. Bipartite Graph
ii. - Euler Graph
(c) i Give a direct p
integer”.

ii. Prove or disprove
if and only if one is contained in

roof of "If ‘m’ and ¢y’ are odd integers, then mn is an odd

that the union of two subgroups of a group G is a subgroup
the other. : :

Jantifiers. Prove the validity also: ™

odd. K is a particular number that is odd.

Q2 (&) Rewrite the following argument using g
i. If a number is odd then its square is
- Therefore K2?isodd.
ii. All healthy people eat an apple

a healthy person.

a day. You do not eat apple a day. You are not

he hypothesis “If you send me e-mail message,

» «If you do not send me an e-mail message,

(b) Show that (by using rule of Inference) t
hen I will wake up feeling

then I will finish writing the program,

then I will go to sleep early,” and «Tf T go to sleep early, t

e el e refreshed’-lead- to-the conclusion. “If I do._not ..ﬁDiSh,_Wl‘itingﬂt.hQ. program theL -
wake up feeling refreshed”. :

(c) State and prove the Lagrange’s theorem. Also

example.

discuss the theorem with a suitable

Q 3. (a) For a.ny Lattice L, prove the following:
(aAb)V(bAC)V(cAa) < (aVb)A (bve)A(cVa)

p-TO

am then I will _



e ~(c)"If R is an equivalence-relat

R N

a1 2 then show that O(y) = 31.
(b) If in a group G, % = ¢, zyz~1 = 4 for 7,y € @ the the relatin. .
ion on a'set X and | X| = |R| :"What must the re ation- -

look like? Explain.

~ : . . D A .
Q4. (a) Let nbe a positive integer, and p? /n; p is a prime number, then D,, where h={z
Z[n ¥ 2 € N} will not be a boolean algebra.

e PE0,2) = (2 AV (zV (2 V(4 Az2)))

be a Boolean polynomial. Obtain the truth table for the Boolean function f : B3 —
B as determined by this Boolean polynomial.

(¢) i Prove that intersection of two sublattices is a sublat

of two sublattices? i
L. Let X = {q,, c}. Define f : X -5 X such that f = {(a,d), (4, a), (e, c)}.
Determine (j) f-1 (ii) f2~ (iif) f3 (iv) f*

tice. What is about upion

Q5 (a) Dy ={z: z[nV € N} ; by

Consider Dsp ={1,2, 3,5,6,10,15, 30} . :
1. Find all the lower bounds of 10 and 15.
Li. Determine GLB of 10 and 15, :

1ii. Find all the upper bounds of 10 and 15.

iv. Determine LUB of 10 and 15.
V. Find greatest element of Dy

Vi. Find least element, of Dy,

= (b) Prove that “An undirected grdph is a tree if angd only if there is a unique simple path
between any two of its vertices”, : ‘ . ; . |
(c) Solve the Técurrence relation o e LA o T i

An = San_ —6ay_o + 77
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1~ SEMESTER B.Tech.

END SEMESTER SUPPLEMENTAﬁ?» EXAMINATION
. FEBRUARY-2019

PAPER CODE - MC-203

TITLE OF PAPER-MATHEMATICS-III

Time: 3:00 Hours Max. Marks : 40

Note : Answer any five questions from the folloWing ,

questions. _
All questions carry equal marks.
Assume suitable missing data, if any.

Q.1 [a] Discuss the convergence of fy & ST,:x dx

[b] Define Gamma function and discuss its convergence.

Q.2 [a] Obtain range of & so that], 0°° ;x:—l dx converges.

[b] Show that B(m n) =B(m+1,n) +B(M, n+l) .
Iytic function of complex variable Z

Q3— [a]-I—f—f(—z—)iu:i:imis_an_ ana
and utv = (x Y& +axy+y? ) then find £(z)”
[b] Find image of strip %Syﬁ% under the transformation W = -i— , and
depict the region.
Q.4 [a] What do you mean by con

transformation w = Z + 1/z in detail.

b} Show--that-v(x,y)-=In(" +y?) + x -2y is harmonic. Find 1S

conjugate harmonic function. u(x,y
dz . )
Q.5 [a] Evaluate ¢ ThE e c:|z| = 4, using Cauchy’s.

" integral theorem

7z-2 . i
| [b] Expand _——-—5as @ [ aurent series in 1<|z + 11 < 3.

formal-transformation; discuss the

) and corresponding ().




| Q.6 [a] Evaluate the integral§, (4203 (z+) e i

2T cos @
[b] Evaluate [ -=50c75 40-

T R RO e T

[b] Solve Youp -2yms; +y, =0 , o=1 , y1=1, using Z- transform,

- Q7 _[a] Find inverse Z-transform of

e

_—
y —— e — —
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MC205 Probability and Statistics

Use of probability distribution tables and scientific calculator is allowed.
nnai city have an average height of 6
Mumbai city have an average height of 68 inches.
from both cities is equal with a

&)

A random sample of 1000 persons from Che 7 inches and

g:nother random sample of 1200 persons from
an the sam}?le.s be regarded that the average height of persons
standard deviation of 5 inches? Test at 2% level of significance.

Suppose a basketball player is practicing shooting, and has a probability 0.95 of making each
ent of one another. Let X be the number of

of his shots. Also assume that his shots are independ
y mass function of X? What is E[X]? Let Y

shots made in 100 attempts. What is the probabilit
be the number of shots made before the first miss. What is the probability that Y>507 (6)]

Two factories, A and B, make radios. The radios from factory A are defective with probability

0.1, while those from factory B are defective with probability 0.05. Youbuya radio at the store,
which is equally likely to have been made at either factory. Suppose the radio you bought turns

out to be defective. Given this knowledge, what is the conditional probability it was made in

factory B? You go back to the store to buy another radio, but the store owner tells you that all

the radios in stock, including the defective one you previously bought, were made at the same’
1 his knowledge, what is the -

factory, although she does not know which factory it is. Give
o will also be defective? 6)

conditional probability that the second radi

identically distributed random

Suppose that X1, X2,. .00 XDye -

variables with mean 1 and variance 1600, and assume that these variables are non-negative:

P(X20)=1.LetY be the sum of the first 100 variables: Y =Y=1Xi. What does Markov's

inequality tell about the probability P(Y>900)? Use the central limit theorem to approximate
©)

the probability P(Y=>900)?

is a sequence of independent

An electronic scale in an automated filling operation stops the manufacturing line after three
d. Suppose that the probability of an anderweight package 1s

' 0.00l_and each fi

7. The following data

underweight packages are detecte e probability ©
11is independent. What is the mean number of fills before the line is stopped?
‘What is the standard deviation of the number of fills before the line is stopped? (6)

The sales of milk from a milk booth are varyiﬁg from day-to-day. A sample of one-week sales

(Number of Liters) is observed as follows.
Friday Saturday Sunday

Day: Monday Tuesday Wednesday Thursday
Sales: 154 145 152 140 135 165 173
same over the entire week at 1% level of significance. (6)

Examine whether the sales of milk are

verage

(6

bulbs of four varieties. Test, Whether the
gnificance

denotes the life of electric

life of four varieties of bulbs is homogenous at 5% level of si

Life of the elecrric bulbs in hours

Fariew Sample size
2 8 1560 . 1670. 1580 1650 1640 1680 1600 1650
I 9 1450 1360 1480 1450 1460 1440 1450 1480 1470
m 9 1430 1440 1450 1440 1430 1420 1410 1450 1470
8

v 1540 1570 1550 1560 1570 1580 1530 1590

Max Marks: 40



_25..-

Total No. of Pages: 02 Roll No:...
| 1 SEMESTER “B. Tech. (MC)
|  SUPPLEMENTARY EXAMINATION ’
i MC - 207 Differential Equations and Appli

February 2019

Time: 3 Hours Max. Marks: 40
[Na!e: Attempt all the questions by selecting any two parts from each question. |

: (1) (a) Find the general solution of the homogeneous linear system
f 7 4 4
: x'=| -6 -4 -7 |x
-2 -1 2

(b) Solve the initial-value problem
i 100 1
¢ xX=[01-1]|x, x(0=]|1][.

01 1 1

(c) Find all solutions the equation

WEEE

i 2 1 -1)

' : ©8)
(2) (a) Use separation of variables and find product solution of partial

H differential equation

' &*u  _Ou

: =%

! (b) Define. the Regular Sturm-Liouville problem, and show that the
following Bounded Value Problems(BVPs) is a Sturm-Liouville
! problem
g ; O By +x/+y=0; y (1) =0,y () =0,1>0
. : @) y’+ay=0; y(0)=0,y(r)=0,4>0

s - g, e '

|
\

_(c) show that the set of eigenvalues conespondmg to the set of eigen-

values is orthogonal with respect ito the weight function p(x) on
the interval [a, D). 0

(3). (2) Eliminate the arbitrary function from z = [(11 + yi) to obtain a

first order partial differential cquauon . )

(b) Find the general solution of the pamal differential equation

(y+z)p+(z+x)fl x+y.

(c) Find the general solution of the p?mal differential equation

2xz—px1—24xy+i’q=0'

by using Charpit's equation. i (08)
(4) (a) Solve  (D*—4D?D’ + 4DD'2)z = 4sin(2x +).
(b) Solve
1
(p*pr -2DD" + D")z =
(c) Find the gencral solution of equauon
9’z Pz (a2, ni2
“5a +2xyaxa ”’zay E (2+7)
| ©8)
(5) () Solve the Neumann problem |
alu Pu "0
6y2 |

for a rectangular pla!c subject to th‘ boundary conditions:
1(0,) = 0 = ux(a,y), u(x,0) = x, and u(x,b) =
(b) A bar AB of length 10 cm has[lts ends A and B kept at 30°
and 100° temperatures respecnvcly, until steady-state condition

is reached. Then the temperature]at A is lowered to 20° and that ,
at B to 40° and these temperatures are maintained. Find the sub-

sequent temperature distribution in the bar.

) ERINN] RSTY L VRN
]
" ¢ v ' ¢t
i
t R LR -t o b
toct et

R T T T T T I Y
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|

|

\
a
\
|
|

i
(o) Find a solution of BVP
lau *u
'&_kﬁ' 0<x<L, t>0

u(0,8) =0, u(L,t)=0,

| _f1 0<x<Lp2
|“(’“°)“{0. Lj2<x<L.
|

.
‘.
1

Tl DAVAV A N En PREPREIR .. =

(08)
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MC 301: Operating System

Max. Mé rks: 40

Note: Answer any five qucstxons Use of calculator is penmtted

Assume suitable missing data, if any.

. Ql.

Q2.

Q3.

Q4.

I
]

a) Explain three types of Kernels. L. (6)
b) Explain medium term.scheduler with diagram. (3]
Describe two preemptive and two non-preemptive CPU. scheduling

algorithms by giving example for each one. Also draw Gantt chart
and find out the average turnaround time and average wamng time
in each example you have considered above. | (®)

Describe critical section problem with its solution. Write Peterson’s

algorithm and explain how it satisfies all requirements of solution of

critical section problem? l )

a) On a system using siimple segmentation, compute the physical
address for each of the logical addresses, given the foilowing
segmentation table. If the address generates a segment fault,

PTO

indicate so. 4 : “@
Segment Base - Length '
0 330 124
1 876 211 :
2 111 99 :
3 498 302 I

Page1of3




. D) 0,9

Fiori) e 2,78
i) 1,265
iv) 3,222

b) Given re u:renc"s to the fcllowmg pages by a program,
: 0,9,2,1,8, 1,2,7,3,7, 1 1,2,8,2,7,8,2,3,8,3,
; How mezay page fealis will occur if the pregram has three page
; frames available to it ard usss Optinal pege reclacemesit
algo;nt‘:.m? : )
- Qs. 2) Cn a simple paging system wity 2% tytes of phys=cal memosy,
25€ pages of logcal address space and a page sxz«- of 2 ny:es
i)  Ecwmazy bits are'in logica! address?. :
if) Fow maby tite in physical 2ddress speciiy tke page frame?
iif) - How maxy en'ries are in page table?
iv)  How mazny by f'cs are in a page freme?

—‘2..8—

(1*4=4)
b) In thls problem, use bmary values, a page size of 28 bytes, and
thc followmg page table. : F
In/Out 3 Frame
Out 00101
In 00001
“In -, 11011
In | 11010
ST Oout “.. 10001
- out * 10101
Out -~ - 11000
In ootot

. Which of the fol]awmg vxrtua‘ addresses would genemte a page fault?
I For those that do not generate a page fault, to what physxcal addre(s:)

would they translate? 5 =
: ! < : Page 20f3

s

F) 0000101101001

b) 0000010010010 »

©) 0000100010101 5

d) 000001110101 ,’

Q6. ) Cn a disk with 5009 cylincers, rumbers 0 to 4359, compute the
rumber of tracks the disk arm must meve 9 37 ‘isty aii the requests
&5, 1470, 913, 1774, $43, 1509, 1022, 1759, 139 in the disk queue.
Assume the | iastrequest eecviced was 2t track 143 2rd head is
moving towards the *racic 4599. Perform thz compuietion by using:

iy FCFS
ii) 8STF
| ii)SCAN :
iv}LCOX ! @
b) What are the major metheds of ailccating disk space to the files?
{ ‘ @
Q7 Write a short note on any four of the followmg k (2*4=8)
i)  Swapping i ‘
ii)  Overlays with an cxample ;
_iii) Resource Allocation Graph'
iv) Need of disk scheduling |
v) RAID1 ]
" s - END -
1 o
’ " PTO Page3of3
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FIFTH SEMESTER B.Tech. Mothematics g Computing

SUPPLEMENTARY EXAMINATION, Feb 2019
Code & Title: MC 303 Stochastic Processes

Time: 3:00 Hours Max. Marks : 40

Note : Answer all question by selecting any two parts from each questions. All
questions carry equal marks. Assume suitable missing data, if any.

1[a] Differentiate between a random variable and a random process. Classify a
stochastic process based-on its state and parameter with an example of each
type and graphical representation.

[b] What is a Poisson process? Give example. State its important properties.
Show that it is a Markov process.
[c] Describe birth and death process and find its steady state solution.

2[a] Describe random walk with two absorbing barriers. Show that the
probability that the particle continues to move indefinitely between the two
such barriers is zero.

[1%] Show that in case of an unrestricted simple random walk, if the probability
of a jump upward is greater than the probability of a jump downward, then the
particle will drift to co with probability cne.

[c]Describe a random walk of your choice with finite number of states with one
absorbing barrier and one reflecting barrier. Consider suitable values of the
different parameters and find the probability of absorption.

3[a] Explain Bernoulli process? Give examples, both of homogeneous and non
homogeneous.
[b] Explain ergodic Markov chain. Consider an ergodic Markov chain of your
choice and find the steady state probability distribution for that. What is its
significance ?
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i robability of loss or gain of Rs 1 it

o gamb]i:rsitlllla: lf{:)%tumneeg?ispfi each. If at any stage a specific g,

;Za\gnagg;)nr]tzne of Rs 4 then find the probability of losing all hig f,
the next 8 trials. '

4[a] What’s a renewal process. Give gxample. Con‘mder fl renewal cq
process with a renewal function of your clfome.. Find the prop
distribution of the number of renewals by a specific time of your choj

- "7 —=-—-—~-[b) A service centre opens at 9-AM.-From 9-AM until 3 PM customers ar
a Poisson rate of four per hr. and from 3 PM until 9 PM arrival
Poisson rate of 6 per hr. Find the probability distribution of the nu

customers entering the store on a given day. Also the mean and variance fo,
the same. -

2 timg
Mbler ;g
rtllne by

Untin g
ability

Ce,

is at 5
mber of

[c] Define a Markov chain. Give example. How do you find n-
probability matrix of a Markov chain;
example. ;

step transitiop
explain by considering a Suitabe

5[a] Describe M/M/1 queuing system. Find the expected nﬁmbers in the queue,
~ andin'the’system. U iRt e ; o _

(b] Find the probability of losing a customer g M/M/c/c queue mode] by
considering suitable values of the various parameters,

[c] In a railway yard goods traing arrive at the rate of 30 trains per day,
Assuming that the inter-arrival time follows an exponential distribution and
the service time distribution i

Tive gt~ i
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| MC 315: Modern Algebra

Max. Marks: 50

ulsory. Attempt any two parts from |
g data, if any.

Time: 3:00 Hours

Note: All questions are comp
each quest1on Assume suitable missin

" Ql.a) Define Quaternion group and show that itis a nbn-abelian group

of order 8.
b) Prove that the set of all »n
w.r.t. multiplication.

c) Find all the left cosets o

H={5x:xeZ}.
- Q2.a) If G is.a group and Hisa subgroup of mdex 2 in G, p
" js normal subgroup of G.

b) If G is a cyclic group and N i
show that G/N is cyclic. Also

n™ roots of umty forms a cyclic group

f<H,+> in _<G,+_>~, Where G =Z and

rove that H

s a normal subgroup of G, then
show by an example that the

converse need not be true. |
—¢) Stafe and prove Fﬁdﬁﬂental'Theprem—qfgrou‘p-—hemomorphism.
Q3.a) Show that the set of Gaussian integers Z[i'] is-a commutative ring

with unity.
b) Show by an example: that union of tw.b éubrings of ring may not
‘be a subring.
)s then show that

¢) IfF is a field of characteristic p (p-is a pr1me en sh -

(a+b)’ =a P+b? Va,beF '

PTO page 10f2
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: -an-ideal of R. -
—-.Q4.a)Let. /:R—> R' be a homomorphism and A be a
Show that f/A) is an ideal of {R). . ‘ ' o
b) Find all maximal ideals of Z,,, the ring of 11.1tegers modu
c) Show that every field F is a Euclidean domain.

Q5.a) Prove that a finite integral domain is a field.

b) In a PID, prove that any two greatest common divisors of @ and b
are associates,

¢) Prove that Z [ \/:EJ isnota UF .D.

- END.-

Page 2 of 2 |
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SEVENTII SEMESTER ; B.TECH (MC)
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MC 405 GRAPH T"‘EORY
! Max.Marks: 40

Time: 3 l’lmlrs i
Note: Answer ALL by selecting any two parts from each. All questions

carry|equal marks. !

: I

Y graph having p vertices and q edges all of whose
1. If G has p, > 0 vertices of degree

Ql(a)Let G = (p.q
vertices have degree k or k +
k and py41 vertices of degree k + 1 then show that

pe = (k+1p—2q. !
omplement of a graph.

" (b) Define the Ring sum of two graphé and ¢
4n or 4n+l

Show ‘that a graph is self complementary if it has
vertices. ]

(c) ProJe that isomorphisrh of simple gra];hs is an equivalence relation.

Q2(a) Prove that a simple graph with n vértices and k components can
have at most (n-k) (n-k+1)/2 edges. |
i H
| ;
(b) P’rovc that in a complete graph with n vertices, there are (n-1)/2
edge disjoint Hamiltonion circuits, if n is an odd number greater than or

'

equal to 3.
(c) Prove that a connected graph G is an Euler graph iff it can be

decomposed into circuits.

i
| . .



4

3( )DC’IHC bi Prove X1ty .
Q a mary tree, Prov that th
4 ry © maximutn numbet of ve ice
at inary tree (?“ll‘.ighl his (2" -D,hz (; l .l

(®) Apply Dijkstrn nl
£raph given below:

gorithm 1o find shortest path from s ot in the

|
|

bel((:x)/- Find the minimal spanning tree for the weighted graph given

”'QQAI\‘AAAA-_

Q4(a). Find a maximal flow in the network shown below:

(b) Prove that a verlex v of a connected graph G is a cut vertex iff

there exist two vertices x and y in G such that every path between

them passes through v. f 2

(c) Show that every cycle in a graph has an even number of edges in
common with any cut-set.

QS5 (a) Define a k-chromatic- graph. Prove that every tree ‘with two or
more vertices is 2- chromatic. Find an example of a 2- chromatic graph

which is not a tree.

¥

(b) Define edge connectivity of a graph. Show that the edge :
connectivity of a graph G cannot exceed the minimum degree of a '
vertex in G. )

v

(c) Define Perfect Matching in a graph. Find the numbér of perfect
matching in the complete bipartite graph K, ,,. .

END. '
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MC409, Mathematical Modeling and Simulation
Time: 3.0 Hours Mnx. Marks: 40
Note: Attempt ANY eight questions. All questions carry equal marks. Assume suitable
. missing data, if any.

1. Give a short note on Mathematical modeling ad its purpose and uses.

2. For the data sct below, determine if it is rcasonable to assume that y is

inversely proportional to z. If it is, approximate the coustant of propor- ‘

* tionality. If it is not, describe why this assumption is not reasonable.

z: 1 12 14 16 18 2
y: 6.85 6.21 4.24 4.32 3.92 3.18
3. For the given set of data, fit a (quadratic function:
£:—2-1012
y: 15 1 1319

4. Discuss and drive cubic splines.

5. Discuss linear predator prey model.

6. Solve the mathematical model and diséuss its stability.

dr Cdy
E-a:c—kby. dt—c:z:—l—dy

7. Discuss Volterra's principle and Lanchester combat model.

8. Solve the difference equation:

Yo — 8Yn—1 + 21yn_2 — 18Yyn_3 =0

9. Discuss SIR. continuous model.

10, Discuss

|

\ .
arkov chain with an example. |
1

\

L &Y

'

Paulra B

|

AN O &QCQ
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FIRST SEMESTER B.Tech. [All Groups]
SUPPLEMENTARY EXAMINATION February (2019)

: AP-101: PHYSICS-I
Time: 3 Hours Max. Marks: 40

Note: Attempt any FIVE questions. Questlon No 1 is compulsory.
| Assuine siiitable missing data, if any. —|m——

1.  Answer all the following questions. (2x6)

(a). What do you mean by inertial frame of reference? Is earth an inertial

frame of reference?
(b). Why quartz is a doubly refracting substance but not glass? Explain.
(¢). Distinguish between plane polarized and circular polarized light.
(d). Find the velocity with which a body should travel so that its length
" "becomes half of the rest length. e DR

(e). Define ‘attenuation’ in optical fibre. Write the relation for signal

attenuation per unit length in decibel for optical fibre.
(). Explain “metastable state” and ‘stimulated emission’ in LASER.

2(a). Explain the objective of Michelson- Morley experiment and also derive .
the expression for the fringe shift. Discuss the merits and demerits of this’

experiment. )
(b). Prove that E? — p?c? = mjc? is invariant under  Lorentz
transformation. 3)

3(a). State and explain- Brewster law. Show that when light is incident on a
transparent substance at polarizing angle, the reflected and refracted rays

are at right angle to each other. 4)
(b). Discuss Fresnel’s diffraction at a straight edge and obtam the expressions

for the locations of the bright and dark bands. €)



527

i hanical oscillator, 1)q
\ tion for a forced mec Deriy,
Write the equation of mo he
s ess(ilon for the displacement of a particle 1r‘1 a forced. hafmonjc
the.;?t)c:r and discuss the variation of velocity amplitude and
osci

displacement amplitude with the driving force frequency (w) g
different value of damping constant. 4)

ire is 2 x 10%. On plucking, it execyt,
: of a sonometer wire 18 2 X L47 - : es
i czzzglgbfz:itg;s(%)er second. Calculate the time 1n which the amplituge

1 3
i deckeases B0 s b L s e it e e e L

bom 4 ion’ i er. Discuss the princi
e term ‘population inversion” in las principle

in tl ; i i
"% fr}l(cll) i:)r:'ld;lg of Ruby laser with the help of suitable energy level diagram,
~ ' “4)

(b). A laser source of wavelength 6000 A, coherence widfch'4 mm and power
; 10 mW shines on a surface 100 m away. Deduce the (i): angular spread

and (ii): areal spread. S (3)

6(4)” Whatis material dispersion?-Prove -that—in- case-of material dispersion_____

AT = — Md—zﬁAlo, where the syinbols have their usual meaning,

c daZ
| ‘ L Q
(b). Find the diameter of the core for single mode transmission at 8500 A
whose refractive indices for core and‘-‘ clédding are 1.48 and 1.47,
respectively. o ] W ; 3)

7(2). Explain ‘impedance match‘ing;‘u an‘d‘ its significance. Mention the

conditions for energy reflection between two strings with an intervening
string. il e

| b Q@
(b). Define ‘qua.hty factor Q of a\dar\nped harmonic oscillator and obtain
expression in terms of relaxation time, - 3)
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(b) An object is standing on a L\lanc whosc slope varics with [constant
velocity o. After t seconds its posiltion is 4] .

[sinh l(a)t) = sin(a)r)]

s(@,0)= 251

where g = 9.8 r/s? denotes the gr?vity acceleration. Write a function script

which takes in the values s and!¢ and returns the value of o using the

bisection method with a tolerance of 107, [given that o, Sw < @,]
4

1

6. (a) The motion of a damped -spring-mdss system is described by the
following ordinary differential eqxlzation: . [4]
m

21 .
X dx
—+c—+k=0
1;112 Cdt

where x = displacement from the quuilibrium position (m), ¢ = time (s), m
= 20 kg mass, and ¢ = the dampmg coefficient (N.s/m). The (liampmg
coefficient ¢ takes on three values of 5 (underdamped), 40 (crmcally
damped), and 200 (over damped) The spring constant k = 20 N/m The
initial velocity is zero and initial displacement x = 1m. Solve this equation
"over the time period 0<7<15s. Pl‘ot the displacement versus time ffor each
of the three values of the damping coefficient on the same plot with proper.
labeling. | e

1

(b) Write a Matlab program w}uch executes the motion of small circle of
radius () on the circumference of the circle of radius (R). ; 4]

N Ry,

i
|
|
|
|
i
i
|
i
i
|

|
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B.Tech.[EP]

(FEB.-2019)

Total No. of Pages: 4

SUPPLYMENTRY EXAMINATION
EP-201 INTRODUCTION TO COMPUTING (NEW SCHEME)

Time: 3 Hours Max. ?M‘arks: 40

Note: Question No. 1. is compulsory. Attempt any four from
rest. Use comment line in each program to write the
script/function file name. '

1. Following commands are written and saved in a Matlab scr{pt file. What
will the output of this file in the command window? ‘ [8]

A=[247810121821;3579;1234]; |
B=reshape(A,8,2) !
C=A"2 D
floor([5.6 -3.5]) - i
x=[11 15 17 20];y=[ 10 12 40 551];

=x>=y i
!
~ 2. (a) Explain the following commands with suitable examples [4]
. i
i. save :
ii. holdon :
iii. figure :
iv. mesh )

(b) The capacitance of two parallel conductors of length L and radius r,
separated by a distance d in air, is given by : (4]

c=——’fL
&
(2 !

where & is the permittivity of air (£ =8.854x107F/m).

-8~
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Write a scnpt file that accepts user input for d, L, and r and computes and
display the value of capacitance C with proper message including unit. 2+2=4
; ; 2+4 =6
i 3. (a) The foHowmg table shows the time versus pressure variation reading 2057 i
from vacuumi pump. Fit a curve, P (1) = Poe™"', through the data and i{’f;’ﬁm“e’ 100D ;
determine the unknown constants P, and 7 . 4] 3+2=5 ,
_ : : 3+4=7 !
[ fois Jos Ja0e (50 [100--]200]] : 3458 !
e lre0 [eas [s28 I s [14 Jois | | e ok 5
: (b) Write a functlon file to print the first N terms of the famous Fibonacci 5 (@ I n'uclea/r hysics. t . ’ irical e
: S o R e STl ; 3 physics, the semi-empirical mass formula used to
i tury [ iy 8pproxun£ztc the binding energy of an atortlic nucleus is given by [4]
: Fibonacciseries:  1,1,2,3,5,8,13, 2], cecouvuuvecninen : : i /
e . 3 —_a 071- a‘i,r -a, N_ZZ +a,—ﬁ—-‘:
: 4 4° A A‘,/I.

"4. (2)The period of a pendulum confined in the vertical plane is ) B 1 ‘w,,mN L Z,0,=14.1,0,=13.0,4, =0.595,4} =19.0,a, =33.5
1ifNisevenand Z is ev:en

T=4 49 Siaei ol :
< 2g°:;cosﬂ—cosé’, : 3 = St B
2 : : S 0ifNis even and Z is odd

T
0ifNis odd andeseven

Where 8, < 7r 1s the ma_ximum angle between the pendulum and the : S
downward vertical, / is the length of ‘the pendulum, and g is .‘the . : : e N i B
gravitational : ‘acceleration. ~Evaluate - the * integral ‘numerically using s j ;
; : s o S = and for fixed mass number (A), the most stable nuclei are those having

trapezoidal method for 6, = e and compare your result with small angle :

: 7 S ; . z=%,4_1_a
approximationT = 27, ‘/: . (Do not use inbuilt function) ' 1+4% Zj

: g "

The five terms in the right hand side of the first equation stands for

olume, surface, Coulomb, asymmetry and pairing terms respectively. A

(b) Write a Matlab code to print the following in the command window
v
N and Z lre mass, proton and neutron numbers respectively and hence

141 =1 X M4 s
142=3 : |
1+4=5 ; they are mtegcrs For 2<4<300, plot BE/A versus A along with the five
1+5=6 : v : : terms glven in the first equations. Also ﬁnd for which combination of N
* and Z, the BE/A is maximum. :
|

_End of inner loop B 3 ) i
‘ : |

: S |

|

|

!
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Total No. of Pages:1 - 40— Roll No. ......
B.Tech. [Ep]

THIRD SEMESTER
SUPPLEMENTARY EXAMIN ATION February-2018

EP-203: MATHEMATICAL PHYSICS
Max. Marks: 50

Time: 3.00 Hours
Note: Answer any FIVE questions. j
Assume suitable missing data, if any. _

* 3. [a] State and prove the Cauchy-Riemann equations for a function of a complex

1.[a] State and prove Stoke’s theorem ‘in vector analysis 0
[b] Find the work done by the force f=Qy+3)i+xzj+@z— x)k, when it
moves a particle from the point (0,0,0) to thc_point (2,1,1) along the curve x =2t

st x SO0) =

_oystandzmth L e
2. Define piezoelectric effect and converse piezoelectric effect. Discuss the Application

of tensor analysis to the piezoelectricity and converse piezoelectricity. (10)

©

[b] Find the residues of f(z) = (ZZT':); at z=a. (C))

variable to be analytic.

4. A thin rectangular plate whose surface is impervious to heat flow has arbitrary
distribution of temperature f{x,y) at t=0. Its four edges x=0, x=a, y=0 and y=b are

kept at zero temperature. Determine the subsequent temperature of the plate after

time_‘t’ TEGI, SUN S S NN SR () ) N——
5. [a] Apply Runge-Kutta method to the equation y = x+y,y (0) = 1 to determine
(6)

x=0.1 and 0.2 correct to four decimal places.

[b] Calculate the approximate value of sin x for x= 0.54 using the following table:
x 0.5 0.7 0.9 L1 13 L5 )
sinx |0.47943 |.0.64422 | 0.78333 | 0.89121 | 0.96356 | 0.99749

6. Answer any four of the following: 4x2.5=10)

[a] Define Kronecker delta and prove that (a) 6%a/ = a*.
[b] Find divf, where f = grad (x3 + y3 + z3 — 3xyz).
[c] Define Pole and residue of pole

[d] Prove that (i) E* = 1-V (i) (1-8) (1-V) =1

[€] Separate Log (1+i) in to real and imaginary parts.:
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Toral No. of Pages 2 Roll No. ......
MIRD FouRTH SEmeSTER —/TT ol LIGEILLEL]
. SUPPLEMENTARY EXAMINATION (February-2019)

EP- 205 Classical & Quantum Mechanics

Time: 3:00 Hours o Max. Marks : 50

Note: Answer any FIVE questions. All questions carry equal Marks.
Assume suitable missing data, if any..

"= QI(a) State and Prove the law of conservation of angular momentum- —=~ -~ "~ 7777

for a system of interacting particles using Lagranglan method Explain the

concept of cychc coordinates? _ 5
(b) Set up the Lagrange’s equatlon of a partlcle moving on the surface of earth
using spherical polar coordmates. ' , : (5)
2 Q2(a) Derive the equation of orbit of a particle moving under the

influence of a central force consistent with the inverse square layv and

discuss briefly the_ spemal cases dependmg upon the Energy and _ —

hence of eccentricity. )
(b) The Force on a particle of mass m and charge e, moving with a
velocity v in an Electric field E and'magnetic field B is given By
—e(E+vXB) : o : ©)
Obtain the Han:ultoman and Hamilton's equations for charged partlcle.
Q3(a) Discuss the stablhty condition for the central force field if the
_ form of potential V(r) is ar*l, a being a constant and centnfugal energy is V(1)

is br?, being positive constant. 5)
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 Jo of mass M moving in a potentia]
icle

. a. art
(b) The wave function Bt [ ikt .’“—’ix—z—], where 4 and k are Comistany,
| ikt — :

( :{Fll:lt tCIIrl Cf tIlE F 9 tE]lll“l v (‘ )

f . Find th amplitude and probability

bablllty
concept of pro t
v t}l:e that the wave equation Yy = Acos(kx — wt) doesnoy Satj;
density. Show

irticle. .
time dependent Schrodinger equation for free pa 6

i rticle of energy E< v, |
Vi efficient for a partic Vor
ine the transmission co
(b) Determine

a rectangular bamer given'by

V 0 for x<-a and x>a

e —— o

= v0 for -a<x<a, Explain briefly its application to the Obserye,

phenomenon of alpha decay 5)

QS(a) Using the time indépendent perturbatlon theory, calculate the first
order energy shift in the ground state by a _perturbing potential ax* ;

In t
- . . Hamiltonian ofa linear harmomc oscillator (V' = 1/2kx?). o)
_\(b) “Write cormectmn formulae for penetration through a barner —Apply the meth
i to obtain the quantlzatlon condition for a bound state, Q)
..Q6(a) Develop the statlonary perturbatlon theory for a non-degenerate
case up to the second érder: : )

(b)IfH= qu2+, (@) then Shpw that-A ;—’;q =qH —Hq is satisfied
& _in i . ‘ : :1
if qp-pq‘ P R ®)
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: THIRD SEMESTER B.Tech.[EP]

Y el
: SUPPLEMENTARY EXAMINATION ~ j~~-February-201 . e
: EP-207: Digital Electronics

)
(Engineering Analysis and Design)

)
’ Time: 3:00 Hours

’ Note: = Ques.1 is compulsory. Atte
questions carry equal marks. Assume suitab

Max. Marks : 40
mpt 4 questions in all. All
le missing data, if any.

’ Q.1. (a) Differentiate between Sequential Logic Circuit and a Combinational Logic
(2]

Circuit.
(b) Show how to connect NAND gates to get an AND gate and OR gate. 2]

(c) Compare SRAM and DRAM in terms of cost, size, speed and application. [2]
.. @A count recorded by a counter at its output is 1010. What is the time delay
. required for the next &ount change? Given: Turn On Delay = 30 ns and Turn Off
Delay = 10 ns. : : ' ' [2]

(e) Describe Fan-In and Fan-out in context with the TTL Logic Families? [2]

_~ Q.2. (a) Explain the working of a 4-bit Successive Approximation- Analog to Digital
(5]

Converter. Define Monotonicity with reference to ADC.

.

(b) Perform the BCD Addition and XS-3 Addition of the following two numbers::
(5]

2256 and 1044.

g

al.counter—such-that-it- generatesvthe-sequence_of______

 _ Q.3-—(a)-Design-a-non-sequenti
- . Also- check- for the bush

) mentioned states (2,6,4,3) using D Flip-flops.
condition. [5]
(b) Design and discuss Bidirectional Shift Registers with a suitable example in
) each case of Left Shift and Right Shift. 5]
)
Q.4. (a) We can expand the word size of a RAM by combining two or more RAM chips.
) Draw a block diagram to show how we can use 8 x 4 RAM chips to obtain a
? 8 x 8 RAM. ' [5]
) - (b) Convert SR ﬂip-'ﬂ'op‘ to T flip-flop and obtain the conversion table, the .
corresponding logic diagram and the equations relating the input and
) outputs of the 2 flip-flops. [5]
) Q.5.. (a) Write a VHDL Code for 3 to 8 line decoder using DataFlow Modeling.
3 | | [5]
/ (b) Implement the following function using a multiplexer:
) FA,B,C,D)=%(0, 1, 3, 6,7, 11, 15) [S]
"
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FIFTH SEMESTER B.Tech. [EP]
SUPPLYMENTARY EXAMINATION (February-2019)

EP-301-Semiconductor Devices

Note: -~ Answer ANY FIVE questiOné '
* Assume suitable missing data, if any.

Time : 3:00 Hours g | , Max. Marks: 50

1. (). Write the postulates of classical free electron theory and derive density of states
expression. Explain the significance of density of state function in semiconductors. @)

(b). Find drift velocity electron in a copper metal wire of cross sectional area 20 mm’
carrying a current of 50 amp. Assume that each copper atom contributes two electrons for
the conduction process. [Density of copper = 8.92X102_3 Kg/m?, Atomic weight of copper =
63.5]. 3

2. (a). Define Hall Effect and deduce an expression for carrier concentration. Write the
applications of the Hall Effect. (N

(b) A semiconductor crystal of 10 mm long and 2 mm thick has been exposed for a

magnetic field of 1 v_vb'/ﬁ'12 perpendicular to the largest face- When-a-curfent of 10 mMAflows—————
through the specimen along the length wise then calculate carrier concentration in the
semiconductor. [Measured Hall voltage is 37 micro volts] ' 3

3. (a). Deduce the expressions for thermal equilibrium electron and hole concentrations in
conduction and valance band of a semiconductor respectively. @)

(b). Calculate thermal equilibrium hole concentration in silicon at T=400K. (Fermi energy
level is 0.27eV above the valance band and effective density of state function in valance band
for silicon at T=300K is 1.04 X 10'%/cr®). NE)

SR o 32 A LR I 23 L 22 =i e vesime eieeitenim— s e i » S e

4. (a). What are degenerate and nondegenerate semiconductors? Deduce the expression for
thermal equilibrium electron and hole concentrations in terms of intrinsic carrier

concentration. @)
i : o - : . 5 g .
3 (b).Wha.t is'a compensated semiconductor? Deduce an expression for electron and hole
concentrations in a compensated semiconductor. A3)



istor (BJT) and Field
5. (). Compare the working conditions of Bipolar Junction T ransistor (BJT) e EiZf; )Ct
Transistor (FET). ' i

L i e = o

" (v). Explain how BIT works as an amphﬁer Deduce an expressmn for collector CUITent P

terms of amplification factor in a common base configuration. . . 3)
6. Write in detailed about the following (3+3 +4)
(@). Zener break down
(b). MOSFET
(¢). Tunne] diode

Tk sk sk sk ok ok
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FIFTH SEMESTER B.Tech. (Engineering Physics)
SUPPLEMENTARY EXAMINATION U FEBRUARY 2019 77 -
EP 303(New Scheme) : ELECTROMAGNETIC THEORY: ANTENNA &
'PROPAGATION
Time :3.00 Hrs : Max. Marks : 40
_ Note : Attempt any five Questions
Assume suitable missing data, if any ’
1.(a) Explain with schematic diagram *)
(i) Reflection Coefficient (ii) Transmission Coefficient . o
- (b) What are the applications of Smith Chart?. Explain (i) Single stub matching (ii)
double stub matching. , : ' : )
2.(a) Using Maxwell’s equations derive the electric and magnetic wave equations,
V2E = »*E and V?H = »*H , where 7 =m = o + jB.is the intrinsic
“4)

propagation constant of a medium. :

(b) What do you understand by the terms- cutoff wavelength; dominant mode, guide
wavelength, phase velocity, group velocity and wave impedance for rectangular
waveguides. “4)

3.(a) Write the Maxwell’s equations in differential and integral form. Also give their (4)‘

physical significance. _ .
(b) Differentiate between waveguides and two wire transmission lines with example.
“4)

4.(a) What is an antenna arrays? Show that the normalized array factor is a function of
the geometry of the array and the excitation phase. C)]

*(b) What do you mean by (i) Radiation resistance (ii) Directivity (iii) Effective Area
(iv) Half-Power Beam Width of an antenna. G
e waves, and (iii) sky waves €]

5.(a) What do you mean by (i)ground waves, (ii) spac
(b) Discuss briefly the propagation of electromagnetic waves in jonosphere. Show

that ionosphere behave as a medium of refractive index

SR Wim S e B o i N 81N 1/2 i
"=[ e ] e F oty Srm R Ee )

6.(a)An air-filled rectangular waveguide of inside dimensions 6x4 cm operates in the
dominant TE;o mode. : @)

(i) Find the cutoff frequency (ii) Determine the phase velocity of the wave in the
guide at a frequency of 4GHz (iii) Determine the guide wavelength at the same
frequency.
(b)Show that the the ratio of the cross-section of a circular waveguide to that of a
rectangular one A/A~2.17 if each is to have the same cutoff wavelength for its
dominant mode. : _

)



— 47

1

Total No. of Pages RON NO.overee
FIFTH SEMESTER B.Tech. (EP)
Feb-2019

'SUPPLEMENTARY EXAMINATION
:EP—SOS Atomic and Molecular Physics

1
Time: 3 Hours

Max. Marks: 50

Note: Answer ALL questions.

" ‘Assume suitable missing data, if any.

Part A (Atomic Physics)

Q1. (a) Prove that the number of degenerate eigenfunctions for an one-
articular eigenvalue is n”. Show

electron atom corresponding to a p
that the total number of electrons in a shell is 2n2, where n is the
principal quantum number of the shell. 5)
I
(b) Write the values of quantum numbers 1, sand j corresponding to
each of the following one-electron terms. Is 2Dy a possible term?
125, *Pin, *Pan, Din, D2 ®)
hr-Sommerfeld theory?

ere the challenges of Bo
for states in which 1=2

Q2. (a) What w
s of j and m;
' &)

Enumerate the possible value
and s=1/2.
(b) Distinguish between L-S and j-j coupling
of two-valence electron systems. The quant
electrons in a two valence electron atom are:
m=2h41=Ls =%andn,=3,L=0, sp=Y

Assuming L-S coupling, find possible values of L and hence of J.
Assuming j-j coupling, find possible values of J. (5)
Q3. Write short notes on any TWO from the following? @¥%x2=5)

s schemes in the case
um numbers of two

(a) Space quantisation
(b) Larmor precession
(c) Parity of eigen functions

Part B (Molccular Physics)

ree of the following (5%3 =15 marks)
i - marks,

tric top (pr'olate and oblate), 'spherical top
[es.! To which symmetric top, the benzene

Q1. Answer any Th
|

(a) Distinguish between symme
lind asymmetric top molecu
(CeHe) molecule belong? !

(b) State the Franck-Condon principle. How does it help in understanding

the intensity distribution in thq’ vibrational structure of the electronic
transition of a diatomic molecule?

(c) [The O-H-radical has a moment of inertia O ; )
Calculate its internuclear distance. Also calculate for j=5, its an'gulax
momentum and angular velocity. Determine the energy absorbed in the

- _ -2
J=6 —J=3 transition in em”! and erg/molecule. (Given h=6.62x10

erg-sec.).

(d) |[Discuss Anharmo
i of fundamental absorption, fi

£ 1.48x10% gmem’

nic oscillator ‘and calculated the transition frequency
rst and second overtones.

Q2| Describe any Two of the following (5 x 2 =10 marks)
(d)‘ Luminescence and types of lunjlinescencc
()| Kasha’s rule, quantum yield and lifetime
®) Predissocaiation and Dissociatipn

|

® Spectrophotometer
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FIFTH SEMESTER
Supplementatry EXAMINATION
EP311 Computer Networks

Timc;B:DO Hours Max. Matrks: 50

Note: Answer any FIVE questions .
All questions carry equal marks. Drawn neat diagram

necessary. Assume suitable missing data, if any.

wherevet l

1 [A)] With the help of a suitable block diagram explain concept of 5
layered architecture of a computer network.

{B] Draw the TCP/IP protocol and explain functions of each layer (51

briefly )

2 [A] Whatare the functions of data link layer explain in detail? 51

[B] Differentiate between flow control and error control.. H
flow control managed at data link layer?

ow is [51

Given' the following network addresses, find the class, the [5]
Also represent the same in

block, and the range of the addresses.
.Classsless format .

i. 123.12.0.0

ii. 212.80.56.0
[B] What is the Network
Usable IP and Last
192.186.1.15/28 belongs to? I
divided arnong four subnets determine

IP of each subnet.

3 [A]

ID, subnet mask , broadcast address, First [5]
Usable IP on the subnet that a node
£ the given block was to be
the First and Last Usable

e Vector Routing: : 51

4 [A] Whatare the drawbacks of Distanc
[5]

[B] Explain the working of Link state routing ?

S —~ -~ -~ ~ ~ ’\. la V2 h (8] h “ o O ,n n .’(‘ (‘

(Al

(m]

(Al

[nl

[A

[B]

[C

—

|
|
|
|
|
]
|
|

D

funetion of each fields.

Cthpnrc P

CmLpnm th

thc‘r auitabi
|

to process ¢

|
Hotw do firewalls ensure t

Write short

Th|c MANAN

|

|
raw the datagram header format, for IPv4, explaining the (s
| ]

v6 and [Pv4? | 51

e TCP and UDP header| format and thereby justify 151
lity for connection oriented/less protacol for process g

ommunication.

he security,‘of a computer network? [5]

notes on any TWO [5X2]

, HIT'TP and FTP ‘

Thle Domain Name System

Ethernet as

|
|
|
i

aLAN standard

AROIOINENENIE NN
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SEVENTH SEMESTER B.Tech. [EF]
SUPPLEMENTARY EXAMINATION February-2019

EP-407 MOBILE AND SATELLITE COMMUNICATION

Time: 3:00 Hours * Max. Marks: 40

Note: Answer ALL questions.

Assume suitable missing data, if any.

Q1: (') What are the possible sources of Noises in wxreless communications?
Explain the concept of wireless communication system along with the

role of system capacity and interference? (2)

(i) Explam the role of multiple access techniques in detail thh -core
dlﬂ'crencc among CDMA, FDMA, TDMA. 0 . ®3)

._4_9/

(m) If 1 MHz of the allocated spectrum is dedicated to control channels,
determine an equitable distribution of control channels and voice channels
in each cell for mentioned system. Assume that “If the total of 22 MHz of

bandwndth is allocated to a particular Frequency vansxon Duplex cellular

telephone system which uses two 25 kHz snmplcx channels to provide full
duplex voice and control channels”, Calculate the number of channels

available per cell if a system uses 12 cell reuse. A3)

Q2: (i) An 400 KHz carrier is modulated by 15 kHz signal. What are the various
frequencies contained by the modulated wave? @)

(ii) what is the frequency reuse factor and cluster size that should be used

for maximum capacity if the path loss component is n=5? Assume that

there are 6 co-channel cells in the first tier, and all of them are at the same

vu‘\ e e 9 9 9 @99 0COd

distance from the mobile? Use Sul(’\b‘e approximations and a signal to
interference ratio of 15 dB is required for satisfactory forward channel

performance of a cellular system. (€))

|

(iii) Define trunking efficiency? Illuslrale the role and importance of
|

bandwxdth requirement in wireless commumcahon along with Grade of

Servlce (GoS)? ; 3)
Q3: (l) What are different medium characterlsucs for digital communication?
Explain different modulation techmques for digital signals? @)
(ii) Explain in brief time division multlplexmg and frequency division

multiplexing? Explain the difference : among ASK, FSK and PSK? “@

Q4: Plscuss any FOUR from the fu”owmg g (4x4=16)
(a) Modulator and de-modulator, lenatxons of AM
(b) Cellular Mobile Radio Systems :
(c) Set-up time, Holding time, Requcst rate
(d) Traffic intensity and system capacity
(e) Difference between DPSK and QPSK
(I;) Modulation factor, Co-channel interference

|
|
|
r



!

Total No. of Pa'gés: 3. : R;)” NO. eusisiinsesise

THIRD SEMESTER B.Tock BT}
SUPPLEMENTARY EXAMINATION F ebruary 2019
BT201 Introduction to Biotechnology (New scheme)

Time: 3:00 Hours Max. Marks: 50

Note: Answer ALL questions. All questions carry equal marks.
Assume suitable missing data, if any. i
Q.1 [A] Attemptany TWO of the following YA
(1) Describe the following terms (a) Stem cells; (b) Nutraceuticals;
(c) Reproductive .cloning; (d) Bioremediation; (e)
Biomineralization . |
(li) Name any five Delhi-based institutes under CSIR working in the
area of Biotechnology ' [
(iii) Describe the contributions of following scientists: (a) Watson
and Crick; (b) Griffith; (c) Chargaff; (d) Christian Gram; (e)
Francis Crick § : !, '
(iv) Describe the biochemistry involved in curd manufacture
[B] Discuss in detail the applications of Biotechnology, five each in
health and agriculture sectors , s | : [3]

Q.2 [A] Attempt any TWO of the following ‘ [2Va+2Y4]
(i) Write in brief about the structure and function ?f any two of the
following (a) Lysosome; (b) Bacterial flagella;; (c) Centrosome;

(d) Actin filaments; () Nucleoporins and their role -

(i) Write in brief about of the following characteristics of living
organisms (a) Responsiveness; (b) Protoplasm; (c) Organ
system; (d) Healing and regeneration; (€) %Catabolism and

. anabolism i |

(iii) Write about any five of the following ;

(8) Confined localization of hydrogen peroxide -

(b) Mitochondrial membrane system

(c) Semiautonomous organelles in eukaryotes
(d) Resistance and bacteriocinogenic plasmids;

P.T.O.
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-ée) Plant vacuole
(®) Principle of Gram staining

[B] Describe in detaj] the structure, function and
membrane '

Q3 [A] Atten;pt any TWO of the following
@) Differentiate betweaen any two of the following
(a) Storage polysaccharide and Structural polysaccharide
(b) Polar amino acids and Nonpolar amino acids
(c) Aldose sugar and Ketose sugar
(d Glycoproteins and Proteoglycans
Write in brief about any one of the followmgl
(a) Salient features of algae
" (b) Chemical composition of DNA
(iii) Describe the characteristic features of bacteria
Bl With '.respect to enzyme, write in brief about the fol]owing
() Specificity : _ g
(i) ;Classiﬁcation ,
Q4 [A] Attempt any TWO of the following
(i)  Write in brief about the following
(2) Restriction enzymes
(b) DNA ligase :
{(c) Properties of ideal
(d) Catenation :
(e) Prokaryotic promoter :
Describe the terms: .(8) Monocistronic;
g'l‘ranspeptidation; (d) Hybrid state model for
Operon
(iii) Give a descriptive account of Avery, McLeod and. McCarty
experiment : o
[B] Descﬁ;)(g in detail the initiation phase of prokaryotic DNA replication
explaining the functions of all the proteins/ enzymes involved

5] |

Q.5

dynamics of plasma
(5]
[2%42%4)

gii).

(2442
[2%424]

cloning vector

(i) (b) Exons; (c)

translocation; (e)

P.T.O.

LS % N TR 1 1?1;_-:;—1:_}3;—‘:—-15)-&-4
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[A]  Attempt any TWO of the followin \ ¥ty

14
a Compare and contrast polyacrylamide gel electrophoresis and
SDS-PAGE P "
(i)) | Describe the principle and procedure of jop exchange
chromatography

(i1i) ' Bxplain the principle and pro
[B] Attempt any TWO of the following [2%+2;)
(i) How is agarose gel electrophoresis employed for separation of

" DNA fragments of different sizes?
(i‘i) : Give the princi
(iii)i Compare and
sedimentation

edure of differential centrifugation

| : : z
ple and procedure of isoelectric focussing
contrast velocity sedimentation and equilibrium

*END*
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SuPPIementary Examination .

BT ; '
— 203 Biochemistry

Time: 3:00 Hours Max. Marks : 40

1. Write brief short notes oﬁ the following;

a. Coenzymes

b. Ketone bodies

c. Covalent vs non covalent interactions
d

. Protein structures
2. Compare in detail glycolysis and gluconeogenesis.

Give a detailed account of ATP yield through oxidative phosphorylation.

Discuss regulation of fatty acid metabolism. How is the liver an important

organ for fatty acid metabolism?

‘What are purines and pyrimidines? Briefly explain ‘amino ‘acid
biosynthesis

" Describe the following cyles in brief giving suitable schematic diagrams:

a. Urea Cycle.
b. Krebs Cycle
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SUPPLEMENTARY EXAMINATION

BT 205: Chemical Engineering Principles
Max. Marks: 40

Time: 3:00 Hours
Note: Answer FIVE questions. Question No. 1 is compulsory . \|

Assume suitable missing data if any.
S )

Q.1 [a] What do you mean by the term EMP Pathway.

[b] Explain the relation between p and Ks.
[c]Define Nabla factor.
[d]What are the different methods of heat transfer.

[e] Why measurement of biochemical process vatiables are important.

_[f] Why airlift reactor is better than bubble column reactor.

- Q2 [a] What do you mean by substrate utilization kinetics. 3]
[b] Explain Kreb cycle along with ATP generation involved in
respiration. ' [4]
[3]

Q.3 [a] What do you mean by doubling time of a biomass.

[b] A plasmid containing strain of E. coli is used to produce recombinant

protein in a 250 litre fermenter. The probability of plasmid loss per
generation is 0.005. The specific growth rate of plasmid free cells is 1.4

h-1; the specific growth rate of plasmid bearing cells is 1.2 h'l. Estimate
the fraction of plasmid bearing cells after 18 h growth if the inoculum
' (4]

contains only cells with plasmid.



Q.4 [a] Explain the different methods of media sterilization.

[b] Write the differences between batch and continuous mode of
sterilization.

Q.5 [a]What is the difference between homogeneo
reaction system. - ' ;

[b] Explain the different types of immobilization methods.

" ‘ et fer in
Q.6 [a] Discuss the various factors affecting 0xygen mass trans
fermentation broth. .

B3]

14]

us and heterogeneous

- B

(3]

j : . . a
[b] How biochemical process variables are measured and control in

bioreactor.

[4]

g
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; SUPPLEMENTARY EXAMINATION February 2019

BT207 Engineering Analysis and Design (New scheme)

Time: 3 Hours | Max. Marks: 40

Note: Answer ALL questions. All questions carry equal marks,
Assume suitable missing data, if any.

Q.1 [A] Attempt any TWO of the following [2+2]
(i) Describe the application of gasification, pyrolysis and
geosequestration in biofuel production from lignocellulosic
biomass
(ii) Describe any two antagonistic approaches of biocontrol. What
carriers are used in biocontrol formulation?

\ (iii) Give a flowsheet representation of vaccine manufacturing with

Y kq brief detailsof each step :
n [B] Answer the following. ° : : [242]
; l (i) Describe various treated vessels for adherent culture of animal

cells. What is meant by feeder layer?

(ii) Describe the functions of various genes localized on T-DNA of
pTi plasmid. vir genes can act in frans. How is this fact exploited
in pTi based vector construction?

Q.2 [A] Attempt any TWO of the following , [2+2]

(i) Enumerate various accessories present in a fermentor along with
their functions 3

(i) Compare and contrast cassette mutagenesis and doped cassette
mutagenesis
(iii) Write in brief about inoculation, growth and production media
for fermentative production of 2 microbial metabolite
(iv) Give schematic representation of the general scheme of cycle for
protein designing by directed evolution method

P.T.O.

(B]

Q3 Al

[B]
Q4 [A]

[B]

Q5 [A]

[B]

|

\

nswer the following “ [2+2)

) ‘Write in brief about the principle and procedure of affinity
chromatography. How is this technique applied for the
eukaryotic mRNA purification? ) )

(ii) Briefly describe rotor, palrt}cle (spherical) and medium

L parameters affecting centrifuglanon .

ttempt any TWO of the following ) 242]
() Describe the principle and working of b10§ensor
(ii) Enumerate various properties pf b'lomaterlzfls D
(iii) What are biomaterials? Descrilbe their medical z.ipplxcatxons
Ellxplain in detail any two applications of biosensor in health sectorM]
Attempt any TWO of the following [2+2]
(i) : Describe the principle of SDS"—PAGE
(ii)  Write the principle and working of mass spectrometer
<iii) Compare and contrast adsorption and partition chromatography
Answer the following f [2+2]
i) . Describe the principle and procedure of sandwich ELISA
ii): Compare and contrast indirecﬁ ELISA and direct ELISA

Attempt any TWO of the followiné [2+2]
i) . Give an account of the fo]lov“(ing: (a) Cradle-to-grave variant of
-life cycle assessment; (b) Damage oriented method of life cycle

- impact assessment
ii): What are carrier ampholytes and ampholines? How are these
used for the generation of pH gradient gel for isoelectric

~

focussing? |
iii) Describe the terms - life cycle inventory and life cycle impact
l assessment !

swer the following '5 [2+2]

i) Define isoelectric point (pI). Also describe the correlation
between pl of protein and pH of the medium
ii): Give a process diagram indicating life cycle assessment

|

*END* |
i

g

i
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FIFTH SEMESTER | ~ B.Toch.BD)
SUPPLEMENTARY EXAMINATION February 2019
BT325 Cell Biology (New scheme)
Time: 3:00 Hours | . Max. Marks: 50
Note: Answer ALL questions. All questions carry equal marks.
: Assume suitable missing data, if any.
o Q1 [A] Attempt any TWO of the following [2%+2%]
) Write in detail the structures of any five of the following: (a)
: Mitochondrial inner membrane; (b) Lysosomal membrane; (c)
! * Endoplasmic reticulum cisternae; (d) Chloroplastic thylakoids;
(&) Nuclear pore complex; (f) Flagellar axoneme
(i) Enlist salient features and various functions of plant vacuole or
_ Golgi complex. Which of its subcompartment is sorting center? -

NG
; \‘{\ (iif) Give a descriptive account of the structure and functions of and

_ Bacterial cell wall or Plant cell wall
[B] Discuss in detail the fluid mosaic model of the structure of plasma
membrane. Also discuss the dynamics of cell membrane 5]

Q2 [A] Attemptany TWO of the following [2%+2%]
(i) Discuss the roles of Bel-2 family of proteins, IAPs, lack of

different from necrosis?
(ii) Give a descriptive account of cell cycle regulation by cyclin
: dependent kinases : :
: (ili) Write in brief about the following: (2) QI phase; (b) Go phase;
: (c) G1 checkpoint; (d) G2 check point; (€) Metaphase to
anaphase transition :
[B] Answer any TWO of the following s
@) How does meiosis lead to genetic variability? : .
(ii) Discuss the role of microtut.)ule.s and motor proteins during
metaphase and anaphase of mitosis
!

[2Y4+2%]

P.T.O.

1

survival factors and caspases in apoptosis. How is apoptosis -

! T T T e e ow w oW oW % W W 9 e e DS 6 “ d\'.‘

(iii)| Deseribe the role of APC ubiquitin ligase in the process of

mitosis
|
Q.3 [A] Attempt any TWO of the following | 2%+2%)

(i) | Write in detail about the follow%ng: (a) Extracellular matrix; (b)
Communicating junctions

(ii) B.rieﬂy de.scribe any two of theglfollowing: (a) Phagocytosis and
Pinocytosis; (b) Synaptic signaling; (c) Clathrin mediated
receptor mediated endocytosis of cholesterol

(iii) Give an account of uphill transport across plasma membrane.
How is it different from facilitated diffusion?

[B] Enlllmerate various types of cell surface receptors. Describe in detail

G-protein linked receptor mediated signaling [5]

Q4 [A] Atéem‘pt any TWO of the following | [2%+2%]
(i)| Describe the roles of following in cell signaling: (a) Relay

proteins; (b) Messenger protéins; (c) cAMP; (d) Transducer
proteins; (¢) Anchoring proteins

(i) Write in detail about vesicle budding and fusion during

vesicular transport of proteins |

(i) Give a descriptive account of protein targeting to plasma

‘membrane or nucleus ! X

[B] How are cytosolic proteins imported into various subcompartments
ofimitochondria? I [51

Q5 [A] Attempt any TWO of the following| [2%4+24]
(i)I ‘Describe the role of p53 during DNA damage

(i'l) 'What ‘are protooncogenes? ‘i' How are these converted to

oncogenes? |

iji) Describe the *mechanism | of following during cancer

development: (a) Angiogenesis; (b) Metastasis .

[B] Give a detailed account of any five therapies specifically targetir:g

cancer cells 1 5]

*END* ‘

~
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Answer any f8@questions.

All Question carry equal marks

Assume suitable missing data, if any

Time : 3.00 g

ours

1. a.What are the dlﬁerent components of a building? Explain the
Same with the help of sketches wherever possible.

b. Write short notes on the following:

(i) Raft Foundation
(ii) Typical footing on a brick wall and R.C.C column giving

sultable dimensions

2.2 What is meant by damp-proof construction and what are the
materials used for the damp-proof construction?

b. What are the visible signs of the action of dampness in a building
and what precautions are necessary to avoid the same.

3.a. What type of stone masonary will you use for
2 T ,(i)_B_O_un,dary_Wall_(ii)_Ear_ape_t._WalL(iii)-_,P_ieLof_a_Bridge.. B S—

- b. State the general pr1n01ples to be observed durmg the constructlon

of brick masonary work.
4. a. Explain in detail in design mix procedu;re as per I1S:10262.

b. Brief the importance of water-cement ration and use of
superplastmsers in concrete mix design. o

5. a. Deseribe in detail the optical propertieé of minerals.

b. Describe in detail the physical & chemical weathering.
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THIRD SEMESTER B.TECH. [Civil Engineering]

SUPPLYMENTARY EXAMINATION (FEBRUARY 2019)

CF, 203: ENGINEERING MIECHANICS
Max. Marks: 40

Time: 3 Hours . : IVE
Note: Question 1 is compulsory. Answer atly F GESHOT AT

remaining. Assume suitable missing data, if any.

No oj.PageS.. THO '

Q1 Desoribe with example any five of the following (5%3=10)
—————T—IPolygon Law of Forces :
II. 'Parallelogram Law of Forces

JIII.  Varignon’s Theorem
IV. Parallel Axes Theorem
V. [Perpendicular . Axes Theorem

VI TLami’s Theorem.

———

Q.2 Determine the reactions at A for fhe cantilever beam”‘
shown in fig.q2, - - - - - AR INUR RN

Q.3 A 75 kg man stands on the middle rung of ladder AB of
weight 25 kg, which is. supported on smooth wall and
smooth floor. A string OC holds ‘the ladder in position
preventing it from slipping (fig. q3). Determine the tension
in the:string and the reaction at the: supports. : 6

Blocks A and B have masses 400kg.and 200kg
respectively and rest on 20° incline. Blocks are attached to
a post by cords and the post is held fixed by action of
force F (fig.q4). Assuming all contact surfaces smooth and
cords parallel to incline, determine, the value of force F. 6

Q.4

Q.5 The rigid beam ABCD is supported and loaded as shown
in fig,q5. If the spring constant is 20 N/mm for both the

springs, determine the reaction at A and force in each
. 6

spring. -



Q.6 Find the forces in the member FH, GH and GI in the truss
as shown in fig.q6. | SRR r 2

Q.7In a Slmple machine, whose velocity ratio is 30 ‘@ 1oad0 (())g
2400 N is lifted by an effort of 150 N and a load of 31 )
N is lifted by an effort of 180 N. Find the law of’ rt{lac :r; .
and calculate the load that could be lifted by a torc
200 N. Also calculate: - N
I (1) Aamounit of effort wasted in overcoming thefriction
(2) Mechanical advantage

6
(3). Efficiency
. 5 KN/M 2o kN (O KN
Aj. : X e S DR -
N Mo |m9k— |,
el
| |m

14 'BM%,,,D

7[}?4“ .
[oKN IOKN lokN Jokn (oK. | L

s ilp IF R A\U e q_mjﬁ q—m’\ q_m
L5x4-:20\‘%)

7t 96

—
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~ CE-205 FLUID MECHANICS
Time: 3:00 He_urs , ' Max. Marks: 40
Note : Answer any FIVE uuestions.

Assume suitable missing data, if any.

1. (3) A U- tube is made up of two capillaries of bores 1.0mm and 2.2mm,
respectively. The tube is held vertically with zero contact angles. It is partially filled
with liquid of surface tension 0.06N/m. If the estimated difference in the level of two
menisci is 15mm, determine the mass density of the liquid. (2)

(b) How does viscosity of a fluid vary with temperature? (1)

* (c) A triangular plate of 1m base and 1.5m altitude is immersed in water with its base
near to free surface. The plane of the plate is immersed in'such a way that it makes
* - an angle of 30° to the free surface of water-anc the base is parallel to and at a depth -

cf 2 m ¥rom the water surtace. Fidd. T ot LT it d o A Z e and Wl posialh
of the centre of pressure. (5)
2.(a) Exp!am W|th neat sketch the worklng of pressure gauge : ; S (2)

(b) The barometric pressure at sea level is 760 mm of mercury whlle on a mountain

top it is found to be 735mm. If the specn“c weight of air is assumed constant at 11.8
N/m?, calculate the height of the mountaln (2)

(c) A velocity filed is given-by u = 3y2,v= 2x and w = 0 in arbitrary units. Is this
flow steady or unsteady? Is it two-dimensional or three-dimensional? At {%, y, 2) ={2,
1, 0,) Compute (a) Velocity (b) local acceleration and (c) convective acceleration. (4)

3. (a) What is meant.by stabilify, of a floating body? Explain the stability of a floating
body with reference to its metacentric height. (2)

(2)
(c) A crude oil of specnflc gravity 0 9 flows through a horlzontal pipe 100 mm in
diameter and 10 m long and 1000 kg of oil is collected in 5 mins. If the pressure
difference at the two ends is 14.715 KN/m?, Calculate the viscosity of the oil (4)

(a) A pipe 300m long has a slope of 1 in 100 and tapers from 1m diameter at the
high end to 0.5 m at the low end. Quantity of water flowing is 0.09 cumecs. If the
p“’-‘SSUfe at the high end is 68.670 KN/m?, find the pressure at the lower end (3)

§-T0

(b) State the limitations of the Bernoulli’s theorem



—_

(¢) The pressure difference Ap in a pipe of diameter d and length / due to turbuleny /g
flow depends upon the velocity v of the fluid, density p of the fluid, viscosity | of the e,
- fluid and roughness «. Using Buckingham’s - theorem © \

By & N

(b) What is repeating variables? How are they selected for dimensional analysis? (3 %‘m

r otherwise obtain an _ “

expression for Ap. | (3) %@‘K‘

- 5(a) Explain with the help of sketch ’,_‘T
(a) Hydrgulic gradient line T

(b) Pipes in parallel , /,;_______ WI

~(€) Equivalent pipe T g e (2) &g

(d) Pipes in series I

radient in the direction of motion &

(b) For a laminar steady flow, prove that pressure g ) l
==

is equal to the shear gradient normal to the direction of motion.

(c) An oil of viscosity of 10 poise and specific gravity 0.6 flows through a horizontal

A 2 Co=

pipe of 30mm diameter. If the pressure drop in 50 m length Qf the pipe is 3000KN/m’,
‘determinethe =~ . R s T : W;ﬂ
" (a)Rateofflowof oil incumecs . . - L g
(b) Centre-linevelocity——— el e on -
' (c) Total frictional dragover 50 m length of the pipe . .-
(d) Power requirement to maintain the flow . R &

' ' (4)

(e) Velocity gradient at the pipe wall. : ]
6(a) In a FM Lab; a pipe 60 m long and 0.15 m diameter is used to find the coefficient g
- of friction. The supply head is arranged at 2.6 m above the centre of pipe. Them
discharge through the pipe in one of the trials is measured to be 0.032 cumecs. What ==

will be the value of coefficient of friction when o
(a) taking all losses : M P
(b) neglecting all losses except friction. bt '

i ! : (2) &

(b) Why resultant pressure on a curved submerged surface is determined by"ﬂnding -
horizontal and vertical forces on the curved surface? Why is the same method not@
adopted for plane inclined surface that is submerged in a liquid? ' - (2) &

(c) A pipe line PQR 200m long is lai
long is laid on an upward slope of 1 i
portion PQ is 100m and its diameter is 0.20m. At : A e iy

; rge ' A
tank. The pressure of water at P js 137.34 KN ged at the upper end R into a closecg
H.G. Land T.E.L. Take f = 0.005.



/—‘ .
12. Define (i) liqui
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Sub:- '
ub:- ENGINEERING ANALYSIS AND DESIGN

Max. Marks 50

bly. -

Time: 3. Hours

n. All ql_Jestion are of equal marks. Assume any missing dada suita

Note :- Answer any ten questio
ose (2) Instruments.

of surveying based on (1) Purp

1. Discuss briefly the classification
(i)525°30° W

he floor lines AB, CD, EF AN
0°45° E . Determine the back b
factored loads (iii) chara

D GH are, respea_cti\/ely, as under:

2. The fore bearings of t
earings.

0° W (iii) S 40° 30" W; (V)N 7
cteristic load (iv)

(i) N3
ic st_rength_of ‘r_n_éferial (u)

haracterist
king stress method. .
r reinforced design (iii) ba

3. Explain the terms: (i) c
limit state method (v) wor
r reinforced design'(ii) ove
(v) limit state of collapse-

lanced section design des (iv) limit

4. Explain '(i) unde
state of serviceability
stinguish between mechanical weathering and éhemicai weatﬁering.

e& of classifying soils for engineering pu:rposes.

rried out before plannin

5. Di
or a'gi’v’én‘are‘a’r”

6. Explain briefly the obj

7. What are the various surveys to be 2

Explain briefly. |
g the alignment of roads.”

n with Skétclhes"th'e various factors controllin
diagram the hydrolog
t affect the run-off fro

rit and demerit.

8. Explai

4in with the help ofa iccycle.

9. Expl
-of ? Whatare the factors tha ma catchment area?

10. What is run
eight of material—

11, What aré different types of transport modes. Writé their me
iy shrinkage i (fvy veid ratio (V) Unitw

ey plastic e
g Timit (ii) plastic Jimit

nstruments used in chain surveying.

13. What is chain surveying? Write |
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CE301 Analysis of Determinate structures

- Max. Marks: 40

g any two parts from each question.

- Time: 3:00 Hours
Note: Answer ALL questions by selectin

All questions carry equal marks.
Assume suitable missing data, if any.

Q.1 (&) What is a Structure? Write its classification on the basis of dimensions with
the help of two-examples in each case. :

e slope and deflection at the

rying uniformly varying load

he free end using

m? Determine th

AB of span L car
he fixed end B and zero att

(b) What is Castigliano’s first theore

free end A of a cantilever beam

. with maximum w/unit length at t
this theorem.

(c) What is Betti’s theorem? Also give its derivation.

Q2 (a) A beam ABC of 5 m length is supported by a hinge at A and a roller support
m carries an udl of 12 kN/m on

at B. Two supports are at 3 m apart. The bea
the entire length. Determine shear force, bending moment and location of
raw shear force and bending moment diagrams

point of contraflexure. Also d
indicating maximum values.

(b)- Draw axial force, shear force and bending moment diagrams of plane frame

shown in Fig.1 indicating maximum values.

[o KN

2ok N

ISRy

S Fig.1 Fig.2
(c) Determine the forces in all the members of truss shown in Fig-2-



Q.3

~——e_______theabsolute maximum values. Also give calculations: -

Q.4

Q.5

. (6) A basket ball rigid frame AB of height L and horizontal rod BC span L/2

___ shearforce-and-normal-thrust-at. a. section- 4m-from-| ft
left-

— g4 —
sses a girder

; =2 '
(a) Igg point loads of 180 kN and 240 kN spaced at 5m ap%r:;,f\;ct)he maximum
m span from left to right with 180 kN leading loa%t diagrams indicating

shear force (negative and positive) and bending mome Ly

e e e+

(b) Draw the influence lines for the reaction at support A t,’;’ﬁ ?lrcl)or
CD, and the bending moment at D of the girder ¥ F
shown in Fig. 3. Also give calculations.a D E

A

P Py N

e e e

Y pamel @ 3 wa=12(16

FIG.3 - ;
(c) Draw the influence lines for the horizontal and verﬂh wn in
and B and the shear at hinge E of the frame S °

calculations.

j——
(3

e free end of the beam

(a) Determine the slope at supports and deflection at th :
shown in Fig. 5 using Macaulay's method. Muye

: W
A 5 J ' B '
§ Y A % = C: | L Lfa y L7

| , Fig.6 (e Fig.7
(b) Determine the slope and deflection at the internal hinge B of the beam shown
in Fig.6 using Conjugate Beam method. - ' :

carries a basket board of vertical weight W. Neglecting_ axial deformations
determine the horizontal and vertical displacements of the board point C

" 'using Unit load method. Take El is constant.

(a) A three hinged parabolic arch carries an UD
L of 30 kN/ :
span. It.has a span of 16 m and a central rise of 3 m. Detg;rr?irrlletht(;el?’étsﬁtta:et

reactions at supports and bending m y
a section 2 m from left support. 9 moment, normal thrust and radial shear at

b) D i A

(b) Draw the influence line diagram for left support reaction, bend

f : , ben in

hinged circ g moment,

ma?dmum Vg:ar arch of span 16 m and a centra| riee - oPPOMt-0f-a-three——
ues. Also give the calculations al rise of 4 m indicating

load according to Euler's
: . d R ina? ess, C
for the material js and Rankine’s for Ompare tha cripnl
N/mm?.Determine thea?enkf;l/mmz and criticlglu lae. Modylys of ela: Crippling
Take Rankine’s constant f -h 171tsvc\)'hich oth thes tress, f, js equ;t'f'ty (E)
s 0. Crippling |o 0 550

g adS are e
qual.

A}
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Max. Marks: 40
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Time: 3:00 Haufs

TNote : Answer Any Four Question
IS: 456-2000 are allowed
All questions carry equal-marks.

Assume suitable missing data, if any.

m subjected to an axial load

mn of 450x600 m
olumn is

d condition. Unsupported length of c
Assume column is braced?

Q.1 [a] Design reinforced colu
of 2000 kN under service loa
3m, use M 25 and Fe 415 grade of steel.

[b] A T- beam having an effectivé flange width of 2500 mm is required to

resist an ultimate moment of 1200 kNm. Thickness of flange is 150 mm,-
width of the beam is 300 mm and the effective depth is 900 mm. using M 15
grade of concrete and Fe 250 grade of steel. ‘Determine the area of

- reinforcement requirement.
imension 250 x 450 mm is

eam of overall d
ars of

er on the tension side and with 4 b
on side. Effective cover to centre of
£ concrete is M 20 and grade of steel is
capacity of the section.

de and 600 mm overall depth is has

Q.2 [a]A doubly reinforced section b
reinforced with 4 bars of 25 diamet
18 mm diameter on the compressi
reinforcement is 50 mm. If the grade o
Fe 250. Calculate the ultimate moment

[b] A simply supported beam is 300 mm Wi
o number of 20 mm Fe 415 grade of steel bar going into support. If the shear

force at the centre of support is 120 KN at working loads check safety for bond
in this beam assume M 25 grade of concrete and Fe 415 grade of steel.

P.T.O
1




: ‘ is loaded
Jear span 15

' f5.0m¢ ber 25 mm
; | Tee beam © ith 4 num
¥ imply su poﬁed norma . « force Wi 5 nd 550
?vifh[:mazl:;?sﬂc Joad of 40 Vm. 1 ’e'{,’fzm is wilde zrt. The °
diameter bars at support. The section 0 tht? at th; gsr a}:j}; sy
mm effective depth. l;t_’«Sigﬂ. the Shear nforcement 60 | Torsional
materials are M 25 grade cO (v

i Shear L = and
[b] Design a beam for following moment, F = 120 kKN
moment acting at certain location. B

-. concre
R s Torsional Monent = 48 kN-im. Use M 25 grade 0 COPEZ= 2P

ST r is 50 mm.
of steel, width of beam is 400 mm, effective COVE

00 mm for @ load 5000
crete and Fe 415 grade
nelical reinforcement.

Q.4 [a] Design a short circular column qf dlamet;«l’ 7r'
KN use helical reinforcement, Using M 25 grade obco f
of steel. Calculate area of steel require and Spalefg o
Use clear cover to ties equal to 40 mm.

* [b] A simply supported beam o5 5 11,61 : ¢
live load M2 20 grade of soncrete za F» 415 grade of steel. The 0% eralz d;f;h
of the cean is 409 mm and width is /50 mm. Design i22 rsinforcement ot the .

eemif K =19.138 J=0¢80

M = 200 KN- o and Fe 415 grade

fective span is evjected to 24 KN/m - -

d/d . 9005 - dal LS v, £0.20
fsc (N/mm?) 355 | 353 342 329
Qs Design a simply supported roof slab for a room.8 m x 3.5 m clear in size

if the superimposed load is 5 kN/m?. Use M 20 mix
. ; mix and Fe 415
(Slab is supported on wall of size 230 mm thick) : s tecl

END




ROLL No.........

—

FIFTH SEM ESTER B.Tech. (CIVIL ENGG)
__ENDSEMESTER EXAMINATION FEB 2019
CE-307. ADVANCED GEOTECHNICAL ENGINEERING

Time: 3 Hours Max. Marks : 40

Note: ATTEMPT
: "\ '_[»l-Ml’"l ANY FIVE QUESTIONS.ASSUME THE MISSING DATA IF ANY. |
I. ;b_ i e ' ' g :
. Define double laver. How its thickness is determined. - (+)
b. Explain the fabric study by use of following techniques '
© (DSEM analysis (i) Differential thermal technique 4
4

2.a.Discuss pump out method for finding permeability of the soil.

ity of the soil. Determine the base- exchange

| b. What are the factors alfecting base-exchange capac
“capacity of clay if 100gm of dry clay soil absorbs 90 am of calcium. Find the quantity of IT that can
9 KN/m® and water contenl of the soil

be absorbed by 6 m? of this clay if the bulk density of clay is 1

is 14%. 4)
3.a.Derive the relation for K, and Ky (permeabilities in m and n directions respectively) in terms
ol K, and K\(permc;xbililics in horizontal and vertieal directions respectively). 4)

b. Discuss how the strength of the soil is improved by clectro 0SMOsis process. (4)

4.2, How the seepage through zoned dam is estimated. Discuss Pavlosky's solution. (4)

b.Write a notc on the seepage in laycred soils. : )

~———mEx] )iain-(’he—mcclmnism—ol‘-shear—s(lrc-ngi(h,ﬁ _ *
5 2 3 e =
= g+16 (kg/em ).}‘lnd.lhe‘uncunlme(l_ )

i of Mohr’s envelope is given by- LT =

ar strength and tensile strength . (+4)

" h. The equatio

compressive strength, torsional she
5. a .Dilferentiate NCC and OCC. Explain how pre consolidation pressure is determined. (4)

(4)

ept of sand drain. Discuss the [rec strain case without smear.

h. Explain the conc
ngth q, in terms of C’ and @". Take B=1
NC soil, where p is pre
4
P T TS wsolidated-undrained-and-consolidated-drained. (ests for NCC.and OCC. () -
7.a.Discuss Skempton’s pore pressurce paramelers describe Q'S
[low these parameters are determined from triaxial test. (4)
+4)

an expression for unconfined compressive stre

6.a.Derive
and initial capillary tension =u. llence deduce the ratio of c¢,/p for

consolidation pressure.

giving the equation and

significance.
b. What is stress path. Explain its applications.
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CE 309:; ENVIRONMENTAL ENGINEERING DESIGN

Maximum Marks 50 Time 3 hours

Atten}pt FIVE questions. Attempt at least 2 questions from each section. All
g{uestans are of 10 marks. , AW ° s
ake necessary assumptions wherever required and clearly state them.

SECTION A

1. Write explanatory note on any FOUR of the following:
' Control of hydrogen sulphide emissions of wastewater treatment plants
Nitrogen control in wastewaters

Corrosion control

Air stripping for ammonia removal from wastewaters
Principle of optimality in deterministic dynamic programing.
Design criteria of aerators.

B NES

(2.5X4=10)

2. An environmental research company has 8 units of money available for
exploration of three technologies. For one of the technology to be via}'tfle, the
probability of finding it depends upon the amount allocated for exploiting the

technology, as given below
Units of 0 1 2 3 4 S 6 7 8
money
Technology
1 0 0 1 2008 S %4 9 1
2 0 1 2 3 4 .6 7 .8 1
-3 o) 1 -l 2 3 5 8 9 1

The probability that the technology 1, 2, 3 is viable is .4, .3, .2 respectively. Find
______ iy S e E o e

3. Solve the following formulated L.P.P.
MAX. Z=5X;-2X»+3X3
S.T. 2X;1+2X3-X3 >=2
3X1-4X3 <=3

X2+3X3<=5
All variables in above problem are non-negative.
(10)
4. Solve the following two variable unconstrained non-linear problem using
search procedure :

(%)= 2x1%2 + x5 - %2 - 2x,2
(10)



- Write the concept design of Re
. An oxidation ditch activated s

—69—

SECTION B

‘. ————— ——
S e
pu——

s to treat 7.5 MLD of
1 and no primary
: ;200 me/l BRE O e and
‘o ter having BODs © :s 3m deep, X
ﬁ:at;?nil i;v asl.t:x:ezl-‘ The oxidation dltChailsJC of Y is determined to be
400m long, with MLSS OF 1800 mg/1. The 0.06 per day. Determine the
0.5kg/kg and value of ks is found to be 007 P o oniis (1) 10 mey >
mean cell residence time if the re'si‘dual BO sl g
(2) 20 mg/1. - :

ludge system

(3+7=10)

* rimary and secondary
In a Bio-tower iype wastewater treatment plant, P

sludges are mixed and thickened in a graf‘luw
by two stage anaerobic digestion. Draw a flo i
and label the typical characteristics of ‘W:astewl i kit ior & miinicipal
stages. Also indicate the approximate size of eac

wastewater flow of 10 MLD. : :

Explain the detailed design procedure for Secondary clarification.

diagram in schematic form
er and sludge at different

(7+3=10)

Explain the use of EPANET for discharge distribution and head loss
computationns

Explain the role of mechanical aeration with suitable case study/ exélmple
along with typical data in (1) water treatment and (2) wastewater

—

ty thickener and then treated

treatment. :

| (3+7=10) p

~ END “

G

G
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CE405 Design of Steel Structures

Max. Marks : 40

Q.la Name the dlfferent modes of fallure of ariveted joint?
b. What are the factors that affect strength of Tension member?
c. What is shear lag? :

d. When the slenderness ratlo of com
penms51ble stress decreases why?

Q.2 Deslign a built up Jaced column with

load of 750 kN. The column 1s 10m

po'smon and restrained against rotati

| Q 3 Calculate the strength of a 20 mm,

. fo

lowing cases. The main plates to

pression member increases, the
(2x4)
four angled to support an axial
long and both ends are held in
ons. Assume Fe 410 grade steel.

' ®)
dia bolt of grade 4.6 for the
be jointed are 12mm thick

_a.
b.
. G

Q4 A
ud
laf

fy;

Lap joint - .

sirhply supported steel joist with

Smgle cover butt joint, the cover
Double cover butt joint each of the cover plate being 8 mm thick

plate being 10 mm thick

@®

'a 4.0m effective span carries a

1 of 40kN/mover its span inclusive of self weight. The beam is

erally unsupported.  Design
=2§0N/mtn2 .

Take
®)

a suitable section.

——-



Q.5 Design a single angle
carry a factored tensil
to the possible rever
- length of the member is
the connection. -

Q.6 Design top plate, bottorp
water tank to store 1

1ef0rc e of
ced of tress

plate, stays,
0° litres of water?

Use 20 mim

'END

tension

shop bolts of grade 4.6 f0r

upper tier beam of elevated

member of a roof truss to

200 kN. The member is subject
due to th ind. T
ue to the action of wind. The

)
1

0 0.0

)
H

/

. .
D S 3 O 0 O © & £ £ 4 4

£a £'a d'a A

N

&\ & &

=<
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(b) A scquence of inflows (in (hlusnnd cumec) for 30 time pcriods is given Roll Na! .........

below. Prepare a 3x3 inflow grmwition probx.\bilily m‘f\trix ll)y c’\l.culntinlg Total No. of Pages 4
transition probabilities by discretising the inflows into threc intervals STER ' B. Tech. CIVIL
0-2,2-4,4-6 ll : 3) SEVENTH SEMEST
| o] G S INATION  ~ FEB-2019
__T_“L‘ —-1:] @Q_( : SUPPPLEMENTARY EXAM |
1 |2.4|11]4.8]21]2.6 ; :
1521141122131 - CES MANAGEMENT
2 |23]12]4.1]22]|1.3] CE- 413 WATER RESURCE | ]
3 |1.5{13]5.5]23|24 ' .
FrICYREWA : 3:00 Max. Marks : 40
2 [1.1]14]59|24|1] Time: 3:0 f'laurs Vol ‘
5 |2.1]15]3.2]25|3.4 Note:: Question Qne.is‘compglsgryf;j Attgmpt,,’l‘yvoaqg{est}o A
6 |2.4]16]4.3]26]2.0] from Part Aand Th from Part'B..Assum suitabl
7 [4.2{17]5.3]27|3.5 “missing data; if any./ o e el
8 |4.6|18]|3.2|28(2.6 |
9 |s1]19]n2129 14 ‘ 1 Answer eight parts of the question l‘
10]3.2]20{4.6]30]4.5] o : [a] Write a brief note on probable physical, economical and qnvironmental
i : e effects to be kept in mind while planning for water resources project.
8[a] A water resources project has bencfits that equal Rs 20 million at the [b] Explain the terms: curse of dimensionality, planning horizon and
cn.d .of first year and increa%c on a uniform gradient series to Rs 100 analysis of different un-certainties in water resources. ! .
million at the of fifth year; The benefits remain constant at Rs 100 [c] Enlist different discounting techniques used for economical analysis of

million each year until the cr}d of the year 30, after which they decrease
to zero on a uniform gradient series at the end of year 40. Calculate the
present worth of these benefits using 10 percent interest rate. (€)) [dl]

projects. How do you select a suitable discounting rate technique fora

given water resources problem? ' i -

Fuzzification of inputs and defuzzification |

[e] Enlist various factors which affect erosion by water. Explain various
forms of soil erosion in a catchment due to runoff. :

[b] Using the equivalent annual cost and present worth basis,|determine [fl Write a brief note on land capability based on land slope.%
which of the following PTO.ICICfS is preferable at 10% interest? 3) [g] Compare various structural methods of soil and managerﬁent.
g . ) [h] Describe the factors influencing rainwater harvesting. 5
Particulars | Project A | Project B : [i] Write a brief note on non-structural methods of flood management.
[Capital Cost ( in millions of Rs) 0 0 [j] Enlist the utility of stage-discharge curve and flow-duration curve.
: \ ‘Annual Operation & Maintenance Cost | 2 36 . [k] fHo.w .do you scg;::t a suitat?le unit hydrograph to calculatei peak ﬂo:vs
(in millions of Rs) | ! or a given (:atcj ent area? i (1.5*8)
{Salvage Value(in millions of Rs) 7 6 : ‘
\ Service life (in years) | 30 30 : LaART-A |

2(a) A rectangular parking lot is 140 m x 280 m long. The time of overlar
flow across the pavement to the longitudinal gutter along the centre
18 minutes and the estimated total time of concentration to the dow

|
|
*j ‘ si:r.eam end of the gutter is 24 minutes. The runoff coefficient is 0.9.
X |l rainfall of intensity 6 cm /hr falls on the lot for 1 minute and stoj
Q\ \\ abruptly, determine the hydrograph upto its peak magnitude. (2.
| !
\

|
!
|



(b) Design zi 140 m lon

(b) An unregulated stream provides the following volumes through

|
(b) A basin has 415 km?2 of

area L=35 km, LCA=
and C, =" 0.7, develop i

10km. Assuming C, =
a 3 hour synthetic unit h, m

ydrograph, 2.5)

h the following information ab

1sochrone area dist i s s
it istribution, determine 1 hour unit hydrograph upto its

| 2.5)

. i ‘

Time (h) 0-1 12 2.3 34 45 5-6 6-7
Inter isochrones 10 36 22 43 35 10 4
Area (km?)

1

g bench terrace for a land
of 18%. ‘The soil is clay loam. The terrace ch
0.5%. Maximum intensity rainfall ex

having an average slope
annel has uniform grade

il '
4(a) During a flood the water surface at a section in a river was found to

increase at a rate of 11.5 cm/h. The slo
normal discharge for the river sta
150m3/s.i If the velocity of flo
determine the actual discharge.

pe of the river is 1/3300 and the
ge read from a steady rating curve was
od wave can be assumed as 2.2 m/s,
2.5)
each
successive 4-day period over 40 day duration at a possible reservoir
site. What should be reservoir capacity needed to énsure maintaining
75% of the average flow over these 40 days, if the reservoir is full to
start witﬂ? &

(2.5)
Day Lo g g g ey g 28. 32 36 40
Runoff 0 10 6 3 4 3 2 16 6 16 11

volume(Mm’)
i PART- B

5[a] Annual peak flows at a location are known to be exponentially

distributed with a mean of 1300 Mm?. Find the peak flow which has an
exceedante probability of 0.75. - ¢ 3)

[b] Using the benefit cost analysis, determine the optimal scale of

development for the following alternatives for a small water resources
|

i

i

T

project. Cost ang benefits for different alternativ

million Rs, } e give?3)in
Alternative 12 3 415 4 7 8
g:s’:r‘ 7 16 35 691 95 127 154 184
nefits 721 48 94| 140 180 197 207
|

6[a] An Irrigation project is to be de
available annually. Two high
considered for which Wwater con:
ha and 0.75 ha-m p
the planting of mor.
cause an adverse
been estimated th
profit, ‘while one
optimality,

veloped. There is 1800 ha-m of water
value speciality crops, A and B are
sumbtion requirements are 1 ha-m per
er ha respectively. It has also been determined that
e than 400 ha of crop A and 600 ha of crop B would
effect on the market for these special crops. It has
at each ha devoted to crop A will result Rs 3lacs
ha of crop B will net Rs 5 lacs. Solve the problem for
‘ ©)]
|
[b] A river has total available resources of 900 units. The river basin has
- one reservoir and two more are contemplated. A minimum of 200 units
are allocated to existing reservoir. Determine optimal allocation to the
threé reservoirs with following net béneﬂts (in Million Rs) for different

levels of supply from different reserv"oirs. 3)
Supply: 100 200 300 4002 500 600 700 800 900
(um'gs) !

Net benefits for

Reservoir 1 150 350 500 620, 800 850 870 890 900
Reservoir2 °.200 400 550 750! 890 1000 1050 1090
Reservoir 3

230 480 600 720! 830 940 1000

7(a) Estimated costs and benefits from zin investment on water resources
engineering project over a five years period is provided in a table
beloy. , The discounting factors at| 10% discounting rate are also
provided. Calculate the net present value and the benefits ratio of the

project. - i 3)
b i

Year " Costs Benefits Net B\cncﬁts Discounting Factors

1 100 — -100] 0.909

2 50 —_— -50 0.826

3 — 50 50 | 0751

4 — 70 0.683

5

x
70 |
i 90 9% \ 0.621
\
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SUPPL. EXAMINATION
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(Feb,—2019)

Title of the subject: Data Structures
|

Paper Code: COE-~201
Time: 3:00 Hours - : Max. Marks: 40
Note:  Answer any flve questlons. Write pseudo code/C code for all algorithms

asked. Assume sultable missing data, !f any.’

1. (a) Write an algorithm to evaluate a postfix expression.

(b) Consider two strings X=x1,x3,..x» and ¥ = y;, y3,...y» Where x,, I<=I<=m and
Y, 1<=i<=h are members of finite set symbols. Write an algorithm to generate a
string by taking 1 element from each list. When any one string is exhausted, the

output string should store rest of the elements of other string. i

2. Conslder a list of numbers: 62, 31, 70, 91, 25,11,9,61,73,6 .
Write an algorithm to convert this array Into a Max-Heap and show the
application of the algorithm on glven array/list. Show heap constructlon after

every swap operatlon. [8]

~ 3. Let the key of a node in a binary search tree be X (let’s also call this node, “node

X). Please give a definition of inorder Predecessor(X), and inorder Successor(X).
Giver that you are at node X write algorithm Predecessor(X), and Successor(X).
Assume each node is having a parent pointer and root node address is always

available, : : [8]

4. (a) Given two linked lists a and b; each containing n distinct numbers, design two
different algorithms (possibly with different efficiency) to determine whether the
two lists contains precisely the same set of numbers (but possibly in'a different

|

order). y
(b) Write an algorithm to reverse a singly linked list.
; : : [6,2]

5. A priority queue is a data structure that supports sté)ring a set of values, each of
which has an associated key. Each key-value pair is an entry in the priority queue.
The basic operations on a priority queue are: insert(k, v): insert value v with key
k into the priority queue, removeMin(): return and re'move from the priority queue
the entry with the smallest key. Wri'te complete implementation of this priority

que?e. : [8]

:\'
o ]




I 7 B

N

' Assume j i in sorted
; the adjacency lists are m 50
6 C(;nsider the following acyclic digraph. : , 1

ving & ‘ 5
: order: for example, when iterating through the edge

edgeo—-vlbefomo—+6or0—+7.

4 \ i ‘ : e “"@
Glve topological sorting order for this graph. Also give DFS and BFS output .::a;ti;]g ‘Ml" ;
‘ iy +2+
fromvertex2. . .. Lol : [

i ,___‘_‘_“?_]I‘"fw

7. (a) Explain properties and structure of a B-tree. Draw a B-tree of degree 4 or l\

_more having atleast three levels, ‘ s
(b) Explain BFS graph traversal technique. Write an algorithm for BFS traversal . I(
such that along with traversal it also computes single source shortest path for a (e
given unwelghted graph. ‘ [3,4] |\

8. (a) Write an algorithm to count number of non-leaf nodes (internal nodes) in a W‘(
given binary tree. 5 i : G
(b) Write an algorithm to add two polynomlals using array of structures. = I{

[4,4]
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SUPPLYMENTARY EXAMINATION February 2019

CO-203 OBJECT ORIENTED PROGRAMMING

il’lm c3 FH_O“rS ] Max. Marks : 40

Note: Answer any five questions
Assume suitable missing data, if any.

Q1. (a) Explain constructors and destructors. Give suitable code to

explain. , 7
(b) What is type conversion? Write suitable code for conversion from -
class type basic type. » 7

Q2. (a) Whatare the additional keywords added in C++ other than C?

Explain 5 keywords of C+ 7
(b) Whatis the difference between inline function and macros? Write
a program using inline function, to find sum of two numbers 7

Q.3 (a) Explain the use of friend function. Give suitable example. 7
(b) Whatis function overloading? Write a program to overload
function area using funption overloading. 7

Q4. (a). Createa code for exception handling for exception type int, char

and float 6
(b) Write a program to add, show details of employee and student

using inheritance where class “person” is inherited by two
different classes «“employee” and “student” 8

Q.5 (a) Give the meaning of the following terms: ! 9
i) Abstraction; ‘ 5
ii) Encapsulation;
iii) Data hiding.
(b) Explain different visibility modes available in C-++ along with thesir

o purpose.

Q6. (a)What are the rules for function overloading?

e e




nctions arce declared in C++.

(b) How the virtual fu
’t be overloade_d

(c) List operators which can

Q7. Write short notes on any two ==
(2) vVirtual class
(b) Templates
(c) Call by value
(d) Features of Java

e Gkt ki
s i i

i i b e e

Va4
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{
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(February 2019)

CO 205: Discrete Structures -
Maximum Marks: 50

Instructions:
* First question is compulsory. Attempt any two parts from the remaining

questions.

“%Calculator isallowed
e Assume missing data suitably (if any).

Write the contrapositive, the converse, and the inverse of the following

1. (a)
statement. ;
““A positive integer is a prime only if it has no divisors other than 1 and itsel
(b) Define strong mathematical induction. | [2]
(¢)° How many different messages can be represented by sequence of thr
_ dashes and two dofs? - 21
(d) Define Boolean algebra with example. 2]
(¢) What'is chromatic number of a graph? Briefly explain. 2]
2. (a) Suppose that there are 21 cricket players in the Indian team. Out of th

6 players are taking part in a one-day match, 7 players are taking part in T

match and five players are taking part in both one-day and T-20 matches. B
many players are not taking part either in one-day or in T-20 match? [5

(b)

(c)

3. (a)

Suppése that in the Hasse diagram of a partially ordered set, a vertex
nabove" another vertex a, but there is no line from a to ¢. Can we conc

that g < c? Explain with example. [

In a Boolean algebra show that ab'+a'b=0 if and only if a =b. [

| g . n
Use mathematical induction to show that H,, = 1+ > where

iH,,=1+l+l+...+l. |
‘ 2 3 n . ,
Pagt

2w

~



y

(b) Solve the recurrence relation @

(5]
(1) _7. Find f(zk) wheire kisa POSitiye

gy £ £ €

(¢) Let f(n):Sf(g)-F?, and

if f is an increasing funct?on, [5]

integer. Also, estimate f(n)i z :
| ' :ces. Define the direct ‘
. ) be two lattices ' producs §

. (a) Let (L],* +) and (Lzy/\’\/) s ; b 1 !
' ’ Jattices given be oW. 5 )
L x L,and find the direct product of the | ’ [5] ;
) oz s‘;
i :
S

(b) Define a partially ordered set. Check whether (P(X ),g) is a chain ‘:
where X is a set and P(X) is the power set vof~X. it s o 5 5

s

p

= - - (¢) Inadistributive lattice, showth_a'E T S e e
© (a*b)_®—('5?5)_@'1cfaF(ﬁ_@bF(b@C)*(C@a}- —[3] :

-

Afe'the following two graphs isomorphic?

5. (a) = Define graph isomorphism: vig
A B ; E
c 8 3 : A
E JF 7 4 » :
H 6 )
5
(b) Prove that a Tree with n vertices has n-1 edges. 51

(¢) Define spanning tree and prove that a graph is connected if and only ifit
has a spanning tree. Gl b Sy [5]

0

KRy

 ~All the best~
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: CO207 SIMULATION AND MODELLING
(ENGINEERING ANALYSIS AND DESIGN)

Time 3:00 hours . Max. Marks: 50
Note: Attempt any five questions. All Questions Carry Equal Marks
Assume suitable missing data ,if any:

Ql Records pertaining to the monthly number of jobs related injuries at an underground
coalmine were being studied by a federal agency. The values of past 100 months were as
follows:

Injuries 0 1 2 3 4 5 6
er month
Frequency 35 40 13 6 4 . 1
of -
Occurrence |

Apply the chi-square test to these data to test. the hypothesis that the underlying distribution is

Poisson. Calculate the parameter mean and use in the equation. Use ¥%0.055=11.1 (10)
Q.2-2) Explain-the- ﬂowdlagram for- the execution-of arrival-and- departure-events. 3)
---- b) Calculate the mean and variance of exponent1al distribution. ~- - - - - o o) -

Q.3 How to simulate a single-server queueing systéem by showing how its simulation model
would be represented inside the computer at time e = 0 and the times €1, €2 , «ccueenvenn.
‘which the 8 successive events occur that are needed to observe the desired number, n = 4, of
delays in queue. Assume the interarrival and service times of customers are :
A1=04,A2=12,A35=0.5,A4=1.7,As=02,A¢= 1.6, A7=02, .......
$1=2.0,82=0.7,8:=0.2,84=1.1,S5=3.7,56 = 0.6, .......... 10)

Q.4 a) Customers at a restaurant arrive in groups (one to eight persons). The number of persons
(per group) and the relative frequencies appear as below. Draw the empirical CDF and PDF. (5)

Arrivals 1 2 3 4 5 6 7 8
per party » d .
Frequency 40 100 40 76 15 10 8 11

770



"7 7 7 b) Dr X is a dentist who schedules all his patients  for 30-m

inutes appointmentS:

patients take more or less than 30 minutes depending on the type of dental

following summary shows the various categories of work, their probabilit
needed to complete the work.

Category of
service

Filling

Crown

Cleaning

Time
Required (in
mins)

40

60

E

Probability
of category

0.40

0.15 .

0.15

Simulate the dentist’s clinic for four hours and determine th
patients. Assume that all the patients sho . blem:
time starting at 8:00 A.M. Use the following random numbers for handling the above problem:
40, 82, 11, 34,25, 66, 17,79. :

wn dp at the clinic at ex

-Q.5 a) Discuss the Queue Behaviour in a Queueing system.

: Extraction

-.Some™ 0

work to

f the ———~

be done. The
ies and time actually

e average waiting time for the

actly their scheduled arrival

®

3

b) 60% of the assembled ink-jet printers are rejected at the inspect.ion'_ station. Find the

probability that the first acceptable inkjet printer is the third one inspected. Also find the
probability that the third printer inspected is the second acceptable printer?

P(X>=1)

@)

c) Given the mean and variance for a binomial distribution are 5 and 5/4 respeetively Find

(4)
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| SUPP LEMENTARY EXAMINATION Feb-zoz 9

COE/SE/IT -261 ANALOG ELECTRONICS
Time: 3: :00 Hours e : . Max. Marks :
Note : Question number 1 is’compulsory. Answer any Four questions from
the rest. Assume suitable missing data if any. All abbreviations have
therr usual meaning. '

Q1. (a) If the emitter current of a transistor is 10 mA and the base current is 1/100 of

- collector current, determine the values of small signal model. parameters gm and rn of

~ the transistor. 2
(b) Find the drain voltage for a fixed bias JFET circuit havmg VGS = -3V, assuming
Inss= 10mA, Vp = -5V, Vpp= 15V and Rp = 5KQ7? - 2

2

(c) Explarn the Barkhausen criterion of sustained oscrllatlon
(d) Determine the gain desensitivity factor for a feedback amphf' er havrng open loop
gain A: 104 and closed Ioop galn Ar=103. : Mgl 2

Q2 (a) For the circuit shown in Frg 1 determine the value of Vcand I if B;: = 100 4

ilov :

2 0k ..

—10V = .
. Fig. 1 Fig.2

(b) Analyze the circuit-shown-in-Fig -2-and- determine- the- lnput-voltage (Vin)-if-the bias—--———

current lco 0.5 mA and Br= Bo =100. 4

Q3 (a) An enhancement type NMOSFET with V1=2V, has its source terminal grounded and
a 3V DC source connected to gate. Determine the region of operation of the devrce for
Vo= 1V and the value of drain current if pnCox =20 pA/V2 and W/L =100pm/10 pm. 3

C(‘MM “ .;/'2/ :



N —

(b)';b‘réwmg the smallsign
resistance of the amplifier

‘Q4. (a) Deduce the expression fo

Fig. 3

' (b) Derive the transfer functi
(c) For the circuit shown in Fi

nt type N

Q5. (a) An enhanceme
nnected

a 3V DC source ¢0

(b) Drawing the small signa
resistance of the amplifier

alci

Vp= 1V and the value of drain current if HnCox
| circuit of CG amplifier determine

g2

rouit of GG amplifie

nt-shunt

ce for a shu
! ) Lk

r input resistan

on (Vo/V) for the circ
g.4 determine the value of out

MOSFET wit

to gate. ‘Determi
=20 pA/V2 and

wn in Fig. 5 assume R1

r determine. the volta

uit shown in Fig. 3.
put voltage Vo.

ge gain, and input

5

e

feedbéck-ampliﬁér. '3

. Fig. 4-

3
2

rminal grounded énd

h'Vi=2V, has its source te

ne the region of oper tion of the device for
wWiL=
5 the voltage gain, and input

a

{00pm/10 pm. 3

5

- 16 kQ, Rz = 9 k@, Re = 1KQ, -

Q6. For the transistor amplifier sho
" and Re = 100 ©, Vec = 2.5V and Br = Po =100.
a__ﬁt—arid‘identify'the-region-of—ope"ration_oﬁransistor. 4
) for the amplifier. - 4.

~(a) Determine the Q'poIN’ 2
(b) Determine voltage gain.

(Vo/Vs) and input resistance (R

Cond—>
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Tofal No. of Pages 02 Roll No. ......
FIFTH SEMESTER B.Teeh. (COR)
SU':PPLI?.MENTARY EXAMINATION FER.-2019
1
CO-305 INFORMATION THEORY & CODING

Time: 3:00 Hours Mux. Marks: 50
N‘m‘e: Answer Any FIVE questions: All questions carry equal marks.
‘ Assume suitable missing data, if any.

‘ll[a] A coin Is tossed an odd number of times. If the probability of
.;genlng more heads than talls in these tosses Is equal to the
'probabllity of getting more talls than heads then show that the coin
'{s unblased. .
i [b] Find the discrete entropy for- the source with symbol
: probabilities {0.3, 0.25, 0.2, 0.15, 0.1).
2[a] Given xi={x1, x2, X3, x4, x5, x6}with probabilities plxi)= {0.3, 0.25,
i 0.2,0.12,0.08, 0.05}. Make Huffman code. Find efficiency of this
code. '
-[b] Derive the relationship between entropy and mutual information.
3[a] Define (i) Discrete entropy H (X) and joint entropy H (X,Y) and
i (ii) Mutual information 1(X;Y).
" [b]Define and Explain the following:-
) Souroce coding Theorem. i) Convolution Code.

4 [a]Find the generator and parity check matrices of a (7, 4) cyclic code
_ with generator polynomial g (X)=1+X+X3.

[b] Define channel capacity. Difference between binary symmetric
and Asymmetric channel.
5 [a] State Shannon-Hartley theorem an
" theoretical limit.
- [b] Determine the capacity of a channel of infinite bandwidth.

d from that derive Shannon's

\

3
Houtput symhbols are equally prohable.

| ‘

\ |
\ |

6 [a} Prove that the entropy for a discrete source is maximum when the

{b] Explain how to generate a li'n‘\ear block code using G-matrix.

| Explain with an example

7 \Write short note Any Two:- ¥ |
[‘a'] Kraft; and Mc Millan’s inequaht){.
[B] Prefix coding with suitable Example.
[‘c‘] Briefly describe the steps of Viterzbl algorithm.
| !

R

i

s



. Total NO Of
* pages.' 3 — gé - .
v SEN]ESTER RolINoO............
SUPPLEME | [B.TECH (CO/SE)]
e : NTRY EXAMINATION— F“?‘é —9“9/7 Machine Learning

C0-327 MACHINE LEARNING

Time: 3.
S *00 Hours Max Marks: 40

) NOTE: er
Answer any FIVE questions. Assume suitable missing data, if any.

QL. Answer all the following questions:

3 - la] 'lga(;i;de'f the p'roblf:m of sorting ‘n’ numbers. Is it wise to apply machine
) [b] Tl g 1o .SOI\fe this problem? Justify your answer.
> .ustrate difference between hard margin and soft margin SVM.
) E“] GW'_E two real life examples of unsupervised learning. .
; [d] Write the applications of reinforcement learning. [4 X 2=8]
~ - Q%.[a] Machine learning algorithms are used for model prediction. How do we
build model using machine learning algorithms. Explain stepwise procedure with
schematic diagram. , [4]

[b] You are given the project for faculty appraisal in university based on academics
as well as research records. Analyse and suggest the various dependent and
independent attributes which could be present in the training data provided by the
university. Categorize the variables according to their type. (4]

Q3 [2a] Consider the following dataset. Construct a decision tree using information

gain as attribute selection measure. : : [4]

Price Maintenance | Capacity Airbag Profitable
Low Low 2 No Yes
Low : Med 4 ‘s No

—=|+--Low - |- - Low 4 - ~No = - -~ Yes -
Low High 4 No No
Med . Med 4. . No.. No .
Med Med. 4 Yes Yes
Med High 2 ~ Yes- No
Med High 5 No Yes
High Med 4 Yes Yes
High * High 2 - Yes No
High High 5 Yes Yes

—_[b] E}Eplain splitting of decision tree based on different types of attributes with
suitable examples. Also, tell the significance of Occam’s Razor in decision
trees. ' [4]

"A/ & I\t 4 ¢ v vwvd v v wvwuwoE T

WA

T

L
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for given 2 X 2 matrix.

.' i jgenvectors
Q4. [a] Compute eigenvalues and eig L ;

[—-6 2 nts in PCA.-method?__

incipal compone
How do you retrieve the original data from princip , [4]

i hine
: i thods used In mac
[b] Explain taxonomy- of dimensionality fedul‘;;l:; amnz filter classes. [4]
learning. Briefly differentiate between wrapper ¢ | .
ming? Compare supervised machine

i " Rei lea .
Q5. [a] What is need of Remfor.cement min e eiaos fhatwe fae i
learning and Reinforcement learning. Also highlight th "

reinforcement learning. lidation with the help
) s$s validation
[b] Differentiate between leave one out and hold out cro (4]

of an example.

Q6..[a] Take the following training samples

L X Y Z Fruit
% 6 7 Apple

L 2 4 9 Mangq

/ 4 2 4 Orange

L 5 5 T Apple

[ -4 } 3 9 Orange

_ . learning? ——— -

Predict the label of test sample (X, Y, Z) =(3, 9, 3) with the KNN classifier (K=3)
using Manhattan distance. SRR e S B :

probability in Naive Bayes classifiers. [4]

Q7. [a] Performance analysis of classifier is better Practice. Do you agree with this
statement? What can be the different performance evaluation metrics for any
classifier? Explain their significance and how do you calculate them? [4]
[b] How do you deal with multicollinearity and imbalanced data issue in machine

7.

- [b] Explain role of prior probability, likelihobd, evidence, Bayes rule and posterior

i : et LG S s B
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Total No. of Pages 2 _ Roll No...

Sth SEMESTER ‘ B Tech (CSE)

SUPPLEMENTARY EXAMINATION Feb-2019
CO 357 OPERATING SYSTEM

__Max. Marks:
compulsory.i

- _Time: 3:00 Hours - 50
Note: "Answer ANY.5. Questlons Questnon No :

“Assume 1 mlssmg ‘datd if any:

Q1. Answer all the following questions: [10]

(a) Mention the objectives and functions of an operating system

(b) List the steps needed for page replacement.

(c)Explain the difference between internal and external fragmentatlon
(d) What are the various file accessing methods?

(e) Discuss the Safe, unsafe, and deadlock state spaces.

" Q2. Answer all the following questions:
(a) Explain the operating system structure and its functions [5]
- (b)Describe the features of a distributed operating system. ~ """ 7 T 51~

Q3. Answer all the following questions:

(a) Differences between preernptive scheduling and non preemptive Scheduling
R v [S]

(b) Describe the differences among short-term, medium-term, and long term

Schedulers. - [5]

Q4. Answer all the following questions:
(a) Give a solution for readers-writers problem using conditional critical regions?

131
(b) Write Peterson Algorithm for 2-process synchromzatlon to critical section
problem and discuss briefly. [51

Q5. Answer all the following questions:

(a) Consider the reference string: 7,0, 1,2,0,3,0,4,2,3,0,3, 2, 1,2,0,1,7,0,1
for a memory with three frames. Trace FIFO, optimal, and LRU page replacement
algorithms. [S]



— 57

(b) Discuss in detail about various page table structures. 5
4 : |

Q6. Answer all the following questions:
(a) Define the term Virtual memory. Give memory partition of 100K 500K, 29 ,‘
) , OK’

300K and 600K (in order).How would each of the first fit, best fit and vy
algorithm place process of 212 K, 417 K, 112K, and 426 K(in order)y (\);: fit
ich

algorithm makes the most efficient use of memory? 5 )
: §

A.-system-has-6- processes-sharing—“n’-resources-where-4-processes. need ;"
~at—_

(b)

most 7 resources and other 2 processes need at most 5 resources. If the
is deadlock fice, what is the min value of ‘n’? S?’;tem $
" Q7. Answer all the following questions: ®
(a) Consider a disk system with 100 cylinders. The requests to acce ...
occur in the following sequence: o 5 the cylinder %
-~
@

.- 5,35, 11, 8, 20, 38,3,16,7,and 21. aa

As.suming that the head is currently at cylinders 50, what is the time take'n-tv -
satisty all requests if it takes 1 millisecond to move from one cylinder to adjacen;
on,e_and_vS_S_'I_‘F_'(s.bo:t.est_s_cek.timc_ﬁr_st)_andECES.(ﬁrstjomeflrst_seme)_;;olicyjs ’L

used. - 15 -
B , %
(b) What do you understand by thrashing and its solution? Explain. [5]

A

-

{>

»

[II3333 55 80

\
\
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- Supplementary Ex: | | o Feb-2019
" Fifth Semester)-’ . Xajnm
~ CO361 Databasc Manag cment System
Duration: 3 Hys. - e Max Marks: 50

NOTE: Attempt all the questions. Assume the missing data if any-

Q1.Given the relational schemas: (2.5x4)
ENROLL(s#, c#, section) — s# represents student number
TEACH (prof, c#, section) — c# represents COUTSE number
ADVISE (prof, s#) — prof is thesis advisor of s#
PRE_REQ(c#, pre_c#) — pre_c# is prerequisite course
GRADES (s#, c#, grade, year)
'STUDENT (s#, sname) — sname is student name _
Give queries expressed in relational algebra and tuple calculus for
the following queries: ,
a) List all students taking courses with Smith or Jones.
b) List all students taking at least one course that their advisor
teaches. ' : .
¢) List those professors who teach more than one section of the
same course. SN |
d) List the courses that student ‘John’ can enroll, 1.e. has passed
the necessary pre_requisite courses but not the course itself.

Q2.(2) Explain the normal forms due to functional dependencies.
gy _ _ 4)

(b) Draw an ER diagram for a garment manufacturing company.

The entity includes warehouses, production units, marking wing,

vendor and product types. Define the relationship between each of

these entities and take the attributes so that they can define a

particular entity property. (6)

P.T.O.



. ion
b)-Explaingeneralization and serlahzat

e s oy
~tion with suitable example,

()

ki n with suitable example
¢) Compare Natural join with Outer Jol 5

very scheme. 2)
4. a) Explain the use of Checkpomts in reco
l% J;)Iff;i;ﬁte between a serial schedule and serlahzag;

schedule. -
) What is time stamp? D1scuss the working of wait -die E(lgl;i

Q3. a) List the ACID properties.

wound-wajt transacuon : s
Q5. Explain the foHowmg terms e (4x2.5=10) -
a)  Fourth Norma] form iy i
b) Derived attributes

¢) Triggers

d) - Indexing

END
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3rd SEMESTER '
SUPPLEMENTARY EXAMINATION

SE203 Object Orlented Programming
' Max..‘ Marks: 40

- Time: 3:00 Hours :
_!N ote: Wer, anyﬂvequestlonngSq ST Noy1 15 6o TRert
'ésSume’"suitable's"mis'éing"datéf" if any:

' Q1. Answer all the following questions: :
(a) Compare the OOP Language and structured programming language
(b) Define constructor and give example , :
(c) What is Abstract class? Explain
(d) List the operators which are not poss
(e) How to protect the data with private inheritance?

" (f) Explain the guidelines for defining template. ;

ible to overload.

B4

-- Q2. Answer all the following questions:

(a) Give the'structureof a C4+ Prograim.

(b)Demonstrate encapsulation and polymorphism. |
Q3. Answer all the following questions: [3,4]

(a) Explain about scope resolution operator?
(b) Ilustrate the dynamic initialization of objects for long term fixed deposit

system program.

owing questions: [3, 4]
11 by value and call by address with an example

hange values between two classes using friend classes

Q4. Answer all the foll
(a)Distinguish between ca
(b) Write a program to exc

Q5. Answer all the following questions: 3, 4]
(a) Explain two ways of converting an object of one class to an object of another?
-(b) Differentiate between derived constructor and base constructor.
P.T.O




A, Gl

fferent inheritance behaviors achieved thrg
ugh t

| and non virtual functions? he yge g
0

Q6. Describe the three di

pure virtual, ordinary virtua
< [7]
Q7. Answer all the following questions: -
m to add two integers, two floats and two ¢ B
‘ Omplex num’b4]
ers

(a) Write a ct++ Progra

using class templates.
- (b) Explain about the sequential and random access file operations
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i’Z; otal No. of Pages: (2 Rol.l NO. oo e
- Tech. (SE) - Thn‘((lpszggtge)’i

- Supplemeiitary Examination
| SE-205 WEB TECHNOLOGY

Time: 3hrs Max. Marks: 50

Note: Question No. 1 is compulsory. Answer any 4 from the rest.
Assume suitable missing data if any.

-Q1.Differentiate between the following-: - (2x5=10)

a) Push protocol and Pull protocol
'b) Social Web and Semantic Web
c) Webpage and Web-App
 d) Persistent HTTP and Non-persistent HTTP
e) Precision and Recall

Q2. a) What is the “Service” view of Internet? Explain any two services

in detail with the Internet protocols used in it. (5)
b) Which hierarchical application layer service acts as a phone
book for mapping URLs to IP addresses? (5)
Q3. a) Create an html page containing 5 style tags. (5)
b) Write a JavaScript program to implement an odd/even number
check. (5)
Q4 2) How is an index created in a typical Web IR system? ~ (5)
Define Sentiment Analysis task tuple. Why machine-learning based
techniques are preferred over the lexicon-based techniques? (5)

b) How is ranking done in a typical Search Enginé? What do you
understand by the intrinsic “filtering” measure, TF-IDF? (5)




L 95/

associated
be the evolution of ch and the challenges (\gf)lth
: Bt L
Q5. a) Describe A o

Web

- b) Write short-niotes o aiiy /W0

(@) Server-side Technologg;:; I .,
1i) Request message in H : SHiosts,
((111)) Ac?vantages &gD1sadvantages of Cascading Style

(iv) Built-in functions in J avaScnpt

Q6. a) Fetching somethmg over the network is both slow and CXpenSWe
What can be done to improve the Quahty of Service (QoS) of the we},
| (5)

servers?
b) What is User Profile Modelmg n Contextual IR‘7 . (5)

- OR
of Web development? Descnbe the same

What i is the MVi C archltectuie
(5)

for a sample DJango apphcatlo
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B.Tech.[SE]
. ' Feburary-2019
SUPPLEMENTARY EXANHNATIOtNd Software Engineeringry
SE301 Object Oriented 50 Max. Marks:40
Time: 3:00 Hours et
[Note: Attempt any Five questio

s Assume suitable' missing data,'if any.

Q.1 [a] Differentiate the following: ;
—— (i) Object oriented analysis and structured analysis.

o [2]
(ii) Centralized and de-centralized structure in sequence

diagram. [2]
[b] Explain various methodologies for the development of object oriented
software system?

[4]
Q2 [a] For a construction company a software is to be developed with the
following specifications:

Company takes many projects, each project is at a particular location. Each
project is supervised by a manager assigned by the CEO of the company.
Record is maintained for the start of the project till its completion. Under

each manager there is a team of people of different ¢

ategory. Each project is
marketed by the team of marketing managers. ' L he TR ’
(1)

—_—

Identify the use cases and the actors.
(if)

Draw the use case diagram and write the use
any one use case. - 4]
[b]What is extreme pro gramming? Explain various steps involved in
extreme programming. ‘ ' [4]
Q3. Identify various classes, relationships and draw the class diagram for
problem given in Q2[a]. _ '

case description of -

[8]
Q4.[a] Draw a use case scenari

[b] Consider process of withdrawin ] .
. Ng money from the A .
the sequence diagram for this process, TM machine. Write



Sk iy

y state based testing? Explain the :
Phy,

db
as e doyen et 0 X
s with the i :
F ;T;Zg:p?zxt)eﬂle steps to that need to carty out during the object Orienteq i
4 ' esi
process. where two operations (ins
: le of queue ert anq l
Q6. Consider an examp amely new, insert, delete and deeq,
allowed. There are 'fOllt‘ events n 1y s deStroy With)t
following purposes:
New: To create an empty queue. A
ot

T Insert:-To add an element-in the-queue.
Delete: To remove an element from the queve.
Destroy: To destroy the queue after completion of its requirements.

Identify the states and draw the state c.hart diagram.,

Q7.[a] The project is to design and implement an online boo sto

store will have following users: the buyer, the administrator, andre. The

operator, Some of the processes are login, search books, Payment, a daty
- and so on. Draw the activity diagram to buy books. . manage (

[b] “Testing is not related to only one phase of the software deve] .
.cycle”. Comment on the correctness of this statement. OPent j
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Vth SEMESTER
: .
UPPLEMENTARY EXAMINATION

Paper Code: SE-303

T RollNow. .o
B.Tech(SE)
(Feb—2019)

" Title: Algorithm Design and Analysis

Time: 3:00 Hours Max. Marks: 50
.. Note: : ‘
12- iﬁempt any 5 questlons where question No. 1 is compulsory.
3 - ASSume any suitable value(s) for missing data.
If asked to write algorithms, write as C functions or in pseudo code.
(2]

1. (a) Explain activity selection problem using gr

(b) Using divide and conquer approach find th

using linear time algorithm. .
(c) Solve the following recurrence relation
(i)T (n) = 16T (n/4) + n 33 e
(ii) T (n) = 20T (n/4) +n 1.5

(d)Consider a weighted complete graph G on the vertex set
the edge (vi, vj) is [i-]|- Find the weight of a minimum spannin

2. What do you mean by dynamic programming (DP) appr
g. Solve longest common Sequence

in order to apply dynamic programmin
writing suitable recurrence relation and example?

3. Write the Bellman Ford al
find the shortest path to a

eedy approach with suitable exampie?
e k-th smallest element from an unsorted array

gorithm for single source shorte
Il vertices for the given weig

(21

[2]
(2] -

{v1,v2 ,vn} such that the weight of
ing tree of G is? 2]

oach List the features supported by problems
(LCS) problem using DP by
[242+2+4=10]

st path problem and by using this algorithm
hted graph assuming vertex A as source.

[10]

xa
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Q4 (a) A |
) PPly Kruska’ :
~~— optimal. S algortthm to find MST for give h d
R gy i N graph and prove solution obtained is :
S Temeeslegigg o o0 o e [

(b) Write the pseudo code to solve knapsack problem using greedy approach and find its time complexity.
i v e [3]

S(a)How backtracking techniques are used to solve various problems? Explain how Subset sum problems
can be solved using backtracking. : : - [5]

(b) Write down the pseudo code for randomized quick sort and find its time complexity in worst case? [5]

6(a) What do you mean by NP complete and NP hard problems? Give examples for each. Prove that

Vertex cover problem is a NP complete problem. [3+3=6]
6 (b) What do you mean heap data structure? Propose best algorithm to ﬁnd 7th largest elementina

max heap of n-elements and give its time complexity [1+3=4]
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o " Roll'No. 7. —
VEN SEMESTER B.Tech. (3E)
SUPPLEMENTRY EXAMINATION FEB-2019

SE407 COMPUTER NETWORK
Time: 3:00 Hours

Fote: Answer ANY FIVE questions. All questions carry equal marks.
Assume suitable missing data, if any.

Max._Marks: 40

1. [a] Describe Hamming code in detail.

.—_______ [b] Thedata string is 10011001000010011 101.What remamder should be append to message
" if the cyclic code polynomniial used is’x> +1.7 I e Ms

2. [a] Explain sliding window protocol and when it gives lOO%lef}ﬁciency and what is efficiency
of stop and wait protocol.

[b] What do you mean by Manchester encoding for signaling standard?

3. [a] A selective repeat ARQ is using 7 bits to represent the sequence number . What is the
maximum size of the shdmg window ?

[b] Explain how TCP perform congestion control based on three phases namely' slow start
,congestion avoidance and congestion detection. ~

4. [a] Draw and explain header format of Etliem“et‘IEEE“S 02:3.

[b] Dlﬁ'erence between IPv4 and IPv6 and how IPv6 provide connection oriented services.
5. [2] Explam Subnettmg in IP address explam W1th example.

[b] The following is a dump of UDP header in hexadecimal format.
CB84000D001C001C '

a) what is source port number. (in hexadecimal)
b) what is destination port number (in decimal)
 _¢)whatis total length of the user datagram.(in Bytes)
' d)what is the length of the data.(in Bytes)

6. Write short notes on (any 2):-
[a] FTP & SMTP  [b]HTTP &POP3  [¢] IPv4 Address
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c Max. Marks: 40— —-.

LTime:_3 Houirst
Note : A -
Q. tte“:‘pt any FIVE questions in All. All questions carry equal marks.
. (a) Explain the characteristics of '
(l) Ideal and Practical voltage source . .
(i) Ideal and Practical current source : (4)
he simplest form which consists of only single volta(%e

(b) S%icguce the following network shown in Fig.1 to t
ce using source transformation technique.
180

20V 400 A

Sl L
; z,«q |
“)

Fig. 1 : .
ces in delta(A)of a given star (Y) connected resistances.
“4)

Q.2 (a) Obtain the expression of equivalent resistan
(b) State Maximum Power Transfer theorem and illustrate with the help of an example.
Q.3 (a) State Superposition theorem. Explain its advantages and limitations. e 4
(b) Determine the Thevenin equivalent circuit as seen from terminals cd for the circuit shown in Fig. 2. @)
2Q 4Q =
— NNV e VAVA
3Q N
5V C_D Iy 6Q2
Iz
Gl - .. e v d . -
- Fig.2 .
rm? Determine the rms value of'zllc

for nonsinusoidal wavefo T
Jtaneously a direct current of 10A and a sinusoidal current(z)

How is the effective value determined
acitor C. Determine the value of(’ 18

Q4(2) 2Imin
resultant current in a wire carrymng simu

peak value of 10 A. b

1200 Q resistor, a.1.0 H coil, and 2 ca

(b) A series circuit consists of 1200 ¢
and the bandwidth of the circuit if the resonant frequency 1s z

5 (a) Explain with phasor diagram the measurement of tl\xe"" ower and pf ofa
4 )witl'?the help opf two wattgr{leter method. 3 =
ly-is connected.across a balanced.

— T TT T TR (b) A 400 V,3 phase Supp A
fa 32 Q'resistance and 24 Q inductive reactance, Deter
nected in delta. Draw the phasor

balanced three  phase ]%231

network of three impedances eacht consisting __
mine the line current and power factor Wiic?
diagram showing phase voltag® i)

)
the impedances are con
voltages and currents. .
. . ot ; . for
Q.6 (a) Draw the analogy between electric and magnetic circuits. State and explain Kirchhoff’s laws (2)
magnetic circuits. ;
' . the tests
r? Explain with the help of circuit diagra™ *)
(4x2)

(b) What are the various losses in a transforme
needed to determine these losses.

Q.7 Write short notes on any two of the following:
E!)' Shunt and multipliers for instruments ii) Autotransformer
ity  PMMC instruments iv) Digital Voltmeter

A
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EE-251: ELECTRONIC INSTRUMENTATION AND MEASUREMENTS

Max. Marks: 40

" Time: 03 hours

Note: All Questions are compulsory.
__ Assume suitable missing data, if any. . - - T T

1. [a] Explain precision and sensitivity. [4]
[b] A component manufacturer constructs certain resistors to be anywhere

between 1.14kQ2 and 1.26 kQ and classifies them as 1.2kQ2 resistors.
~ What tolerance should be stated? [4]

principle of operation and working of a Wheatstone

2. [a] Explain diagram,
bridge. Calculate the value of unknown resistance. [6]
[b] Write and explain the general equation for balance of the ac bridge.
S R g Dr S Ve 2]
3. Explain the structure and working of IEEE-488/GPIB. 81

4. Explain the construction and working of CRO. (8]

5. Explain the working of a photodiode as 2 photovoltaic device and 2
[8]

photoconductive device.

_END-




9 Draw the circuit diagram ofjan RC-phasc shift oscillator realized with an
opamp and three identical RC sections. Also determine the rcqucncy of
- oscillation and the required cf:ondmon of oscillation.

10 Analyze the following crrcu),t which utilizes the 8-pin timer IC 555 to
realize a pulse output with a duty cycle which is more than 50 percent.
Draw the output waveform as well as the capacitor voltage apd therefrom
develop an expression for the frequency of the output waveform.

v+

‘I/T

Write short riotes on any two of the following:
!

(a) Ideal op-amp charactenstlc

(b) Realization of astable mu‘lttwbrator using an
(c) Operational transconductance amplifier

(d) Wilson current mirror.

OP-amp IC

No. of Pages 04 Roll No........
Fifth Semester B. Tech (EE)
Supplementary Examination Feb.-2019

Time: Three Hours ) Ma);(imum Marks: 40

EE-313 LINEAR INTEGRATED CIRCUjiT

All qucsttons carry equal marks i
Assunie suitable value for missing data (lfany)

Note:  Answer any EIGHT questions. , !

1[a] Determine the voltage V, for the circuit shown below. |
Pl H

;
]
1xQ :

|
|
1K i
I
i

—¢o

[b] An opamp that is powered from a + SV supply is used to build a non-
inverting amplifier having a gain of 10. The slew rate of the opamp is
0.5 X 10° V/s. For a sinusoidal input with amplitude of 0.2V, determine
the maximum frequency (in kHz) up to which it can be operated without

any distortion. ;

2 [a] The circuit showu below uses ideal opamps. Find out the current [ (in
pA) drawn from the source Vs .

[b] Determine the input impedance of the circuit shown below.

\
|
I
‘
i



3

4.

- the type of filter realized b

|
S
|

. . .
For the'{ circuit shown below determine the value of the currents I;.4 The

emitter lareas of different transistors are scaled in terms of the basic area

‘e’. The beta of NPN transistors is equal to 200 while its value for PNP
o 0 v

transistors may be taken as 50. : :

\
|
\
\
\,

|

T o+15V

For the circuit shown below Determine Z;, Also draw the passive
equivalent of this impedance.

|
|
‘.
|

|
[l
i

Find the transfer function of the circuit shown below and hence identify
‘ y the circuit. Also determine the value of the
pole frequency and the quality factor of the poles when R=R; = R and
Ci-G,.C.
i

Ide

ntify the different components lof the feedback loop present in the

ambliﬁer circuit given below and determine the closed loop gain and 1/O

im;";edance. You may neglect the t":hannel length modulation effect but
3 inc’ude the loading effect of the feedback circuit on the forward path
element. | i

R,
|
|
!

7 For the circuit shown below show that (at room temperature) V, =
(1.0)log,, Z2a |
ViR,

Dra

: % ; . 1
W the opamp based realization of the following passive circuit.

i
|
|
|
i
|
.
|
!
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==L L-369 Subject: Non conventional energy systems
Max. Marks: 70

2ttempt any five questions. Each question carries equal marks.
Ssume suitable missing data if any.

Discuss the viable energy options to meet the growin g energy demand of India, keepmg the socio-
€conomic-environmental consideration in mind.

a. Draw the block diagram of a typical solar photovoltalc system and discuss the workmg of its
each component. -

b. Calculate the maximum efﬁmency and ‘fill factor’ of solar cell having intensity of 1 kW/m?.
Measurements show open-circuit voltage of 10 V, short-circuit current of 2 A, and the maximum
current is 50% of short-circuit current. Assume the 17% efficiency of solar cell.

a. Differentiate between battery and fuel-cell. Give the complete description of the working and
constructional features of hydrogen-oxygen fuel-cell.

b. Discuss the different technologies to produce biogas. Also discuss. the factors affecting the
production of biogas.

a. Discuss the aerodynamic operation of wind turbine using drag and lift forces. Why the wind

output power is cubic function of wind velocity and maximum theoretical efficiency is only

59.3%.

b. Discuss the working and control of variable speed wind turbine incorporating maximum
power point trackmg (MPPT) with the help of any standar,d_MPP_'Ltechmque

N

{

9

SR VR

a. Explaln the workmg prmclple of t1da1 as well as OTEC power plant with the help of their
.schematic diagrams. ..

b. A simple single-basin type power plant has a basm area of 22 km2 The tide has range of 10 m.
The turbine stops its operation when the head on it falls below 3 m. Calculate the average

power generated during one filling/emptying process in MW if the turbine-generator
efficiency is 74%. Take the sea water density as 1025 kg/m>.

Write short note on any two

‘L' d,) i) ‘i/ dJ L v, ‘J ¢ ¢ ¢ W oss RS =

a. MHD Power plant,
b. Geothermal energy

c. Role of power electronics in harvesting renewable energy.
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i

tions:fro

p—ivs

1 [a] Find the step response of the system whose impulse response is:

[b] Investigate the BIBO stability of systém whose impulse response is:
h(n) = 2" u(5-n) ‘ 2
[c] The signal x(t)=10cos(10mz) is sampled @8 samples/s
spectrum for [Q<307 (both in continuous time and samp

ec. Plot the amplitude
led mode). Investigate

whether the original signal can be recovered from samples? 4
2 [a] The input to a causal LTI system is:
x{n] = u[-n-1]+(1/2)nu[n]; the z transform of the output of the system is:
s
Y[zl= 2 .
[Z-] (1—%2"1)(1+z‘1) -
4

‘Determine H[z], the z-transform of the impulse response and y[n].

[b] Consider the following system function:

Hiz}= 21
6
For the different possible ROC, determine the causality, stability and the
_ 4

impulse response of the system.

3Draw neat diagrams of direct structure-I, direct structure-Il for DSP
implementation of PID controller. Write their implementing difference

r both the forms and compare the structure on count of time
Modify

8

equations fo
delays, multipliers, summing junctions and signal distribution points.

the equations to realize the structure as transposed form.

4[a]Through timing -diagram (SoC/oC) demonstrate the interfacing of A/D
converter with DSP. Explain the auto-sequencing feature of A/D converter
and briefly discuss the application to two closed 10op (DC voltage & Cument loop)
control of a grid connected voltage source inverter by appropriately

4

programming the CHSELSEQ, registers and MAXCONYV register.

pro
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Y et -~

i I f F2407
X f operation of (_EP timers o DSp
% f}ﬁ?;ndz;?;: e%f(;eﬂ)}’g discuss their role for generation of PWR,‘IJgh ng
1 1s. Br !
for inverter and conve

rter systems. : Sigya

1 [y

: 13 . tion de ass Fj .
SUsing bilinear transforme 7 £2000 rad/sec and 14dB attenuatiolriteel;4 \
8]

ion at a frequency O
3dB attenuation at a T = % i Develop the IIR structure fop 4.
- % i ’ : ‘ lre

sign IR Butterworth Low p

rad/sec. The sampling frequency

structure-II realiza‘tion.. L e . - .
6 Devise a scheme for closed speed con trQI (.)f BLDC motor. The PWM Conty
of the-inverter-is realized-through PWM timer ~Draw a neat "blOCk‘diagram_‘
the scheme employing F2407 DSP_ showing. the sensed parameters (curré
an-d"sb;f; d) ‘of the system. Usg PI contro!ler (Reptang.ular .appr_oximation)\f
current estimation based on speed error. List out the different modu]eg of {
algorithm, and draw a neat detailed ﬂoYv.chart of the’ algorithm. Initialize ;
the F2407 DSP registers of the units utilized, to realize the PWM frequen,
of 10kHz, when CPU is clocking @150MHz. Use interrupts to configure ¢
‘real time loop ‘and for sampling the data. el g8 TR 0 S

L

o

O
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EE/EL-203 T ELECTRONIC DE,VICES AND CIRCUITS
Note: Questxon 1 is compulsory!
Attempt Eight more Quesbons.
Assume suitable value forimissing data (if any).
1 Fill up the blanks with suitable answers

Q) The input unpedance of an ideal voltage ampllﬁer should be

(ii) Bandw1dth of an ideal transresistance amphﬂer should be

(ii) ;| A voltage gain of 120 dB when expressed as a dlmenswnless

' quantity is equal to . :

@iv) For a silicon pn—Junctlon havmg reverse saturation current of
30 nA at 300 K with a Vr of 26 mV the forward bias required
to produce a current of 0.1. mA and 10 mA respectlvely, will
bes: il and ........

W) In the forward active -mode of operatlon of a BIT the

' collector-base junction is ...!. biased.
(vi? The dynamlc resistance rq of a forward bxased diode depends
5, OFLe oo powe Haredcess : : £ - =
(vii) © The terminal voltage in a rpn transistor were measured and
' found as Vg =-2.7V, Vg =-2.0V and Vc=0V. The transistor
is operating in .............0.. MR .mode
2[a]' What is the current through the diode |
i Dy
; ’ 1 } 2
‘J_ IDEAL_DIODE
+_l_ ;’5 ¥ Ry ; 12 ko
L




. 3 I —
“Lvy Assunung viy = Vp sinwt plot the output waveform of the circuit
shown below for

an initial capacitor voltage of 0.3V n(;lruss the
capacitor.

D1
N
—{

Vin

i%ogv Vour
!

3 Plot the input/output characteristics of the circuit shown below
assuming the constant volt?ge model of the diode..
"R

[ L' . (3
v | I l %
Vo

S A |

i

i ‘ o
4 A centre tap full wave rectifier has the load resistance Ri=1KQ. The

forward resistance Ry of each diode is 10Q. The voltage acrossI half of
secondary winding is given by th

le equation v= 200 sin314t. Determine:
4) The peak and average value of current wf
b) The rms value of current
c) The ripple factor

. d) The rectification efficiency|

5 Compute the input impedanc

e of the circuit given below. Take Vato
be infinite. '
' Ve .
Q,
I8
2,

11

(ii) Avalanche and Zener breakdown

(iii) Properties of negative feedback \

Draw the small signal model of the circuit below

and determine its
voltage gain and output impedance. !

|
'
|

|

Draw the circuit diagram of a common source amplifier along with the
biasing diagram (fixed-bias) and derive expression for its voltage gain,
input and output resistance '

Draw the circuit diagram of a BJT differential ampliﬁer\’loaded with
passive resistors and biased with a constant current source. Using
small signal model and the concept o X

f half circuits determine the
common mode gain, and differential mode input resistancg‘

For the following feedback configurations draw the schemkatic diagram
and compute the input and output impedance:
(i)  Voltage-current ]
(ii)  Current-Current ;

|
Derive the expression to study the effect of Cs, Cc and Cg on the low
frequency response of a common base npn transistor in a fixed biased
configuration 1‘

Write short notes on any TWO of the following:

|
(i) Enhancement and Depletion type MOSFET l‘

|
END *
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‘Note:l ARswar
ﬁééégé AL,IZ\ ;E{G'ir'.q“eStiOhs‘ All_carry equal marks. Use graph paper. i

Q (1)Consi
1 e . :
der the solenoid shown in Fig.1. Let the coil have a resistance R and be

excite ‘ .
and ﬂfeby A voltage = V., sin wt. For a displacement go between t}.l.e plunger
\_\foTé‘e‘“ co 1(1’016 face), determine the steady state (i) coil current (ii) electric -

T

Core thickness (into the paper)=4a

p=o | . Core-
T
‘*_ i D
Gty N

\ . : - A
| : ' 2 Plunger 4 - (2
; " ' . '

I } ol .
} _ ‘ o bi<— 28— nonmagnetic

Sleeve

Fig. 1
’ Q(2)List out any eight differences between Lap and Wave Winding. Prepare the
‘ winding table for the Lap winding for the following parameters: Number of slots
s= 16, Number of poles 2p= 4, Number of parallel paths 2a= 4, Number of coil
V sides in upper layer of a slot u= 1, Number of turns per coil N=1. :
Q()A 60-kW, 960-rpm, 230-V, 260.2-A DC generator operates as a separately-
excited generator at nominal speed and nominal voltage feeding an external
Pt : circuit with such resistance that the current drawn by the load is equal to the
nominal armature current. Resistances of winding at steady temperature and

. " nominal operation are: armature winding resistance R, = 0.035Q2 and resistance
) of inter pole winding Ry, = 0.015 . The brush voltage drop is AVggr = 2V.

‘ Assuming constant field excitation current, find the armature terminal voltage,
4 current and delivered power to the external load for the speed of prime mover

decreases 15%. _
.Q(4) Derive thg EMF equation for a generator from basic operating principles. The two
plots of Fig.2 show the OCC for a 600-V, 1200 rpm dc machine where the data

S —Were recorded at.1200 and 800 rpm. Explain how if only one of the curves were
available, the SeCOIld Could be generated. T T e e e

;.
- _ | Fro

Vorrmr— ——

1



SEEbE T

h ) Open chrcuil characleristic
____—M .

200 — - =

- ;
] ..,.,.J.- Ficld resistance line

600 y l
‘ ; y
w . I, J r'

4 L, o e Gt 2 e ]
f /, .-u-sa-n""""'-“‘ ===
-
/, 1 ,""'
7 Y

Open circait voltage (E), V

R 0.5 t R ,
Field camzent (), A

|
R N S - S N J&'{ P $ > @ “ 4?5? ‘

-~ Q(5) Discuss the riethod of speed control of a dc shunt-motor—A-10-hp;23 O'V-shint———

motortakes a full load line current of 40A. The armature and field resistances are

0.25 Q and 230 Q respectively. The total brush contact drop is 2V and the core ¢

and friction losses are 380W.Calculate the efficiency of the motor. Assume that )

the stray load losses is 1% of output. <« E ; i )

) . : . ; Laid ) . F.

Q(6)Draw and explain the vector diagram of a single phase transformer supplying with h

i a (i) lagging load (ii) leading load . The following 60-Hz. data were recorded for &

a 480:240-V, 25-kVA, 60-Hz transformer with windings and core at p

approximately ormal operating temperatures: In addition, the dc resistances of B

the two windings were measured and the values found to be Ry4c = 0.110Q and é

R,4- = 0.0294. Determine the values of the equivalent circuit elements. o

Test B 'Vol_tage (VD Current (A) .| Power (W) ¢

OC tost (Low side) - | 240 O el] 720 ’

) ' v

SC test (Highside) . |37.2 - - 51.9 1750 ,

: ik _ v

Q(7) Draw the vector diagrains and winding connections of .vector group 2 for Yys, é

' Das , Dzs. A three phase step down ‘transformer is connected to 6.6 kV- supply ‘

" mains and takes 80A. Calculate its secondary line voltage and line current for the 6

Y-A if the ratio of turns per phase is 16. s : .

' ‘ ¢
i f an auto transform ing . :

) Draw the vector diagram of ; er operating on uni fact

ks Joad. An auto transformer is used to step-down voltage level -ﬁomg%%(’)&xfzgg\ir )

While the load is 20kW at UPF, neglecting the losses and magnetizin et ¢

find the current in d}f{eiceilf sections of the winding, : g o'

I D | GEwwRREg o i

2 ""'
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Note:
: Answer any five questions. Assume suitable missing data, if any. Symbols used have
their usual meanings -

Q1. Answer the following questions bneﬂy 0 :
3) Develop a MATLAB program to compute sum of series 1 3 5, .... upto 100 terms. Also
Compute the mean and the mean deviation in the code.

b) Create a function to convert temperature in Kelvin to Fahrenheit. Call the function and get
user input and print output also. (2x4=8)

Q2.
a) Use Euler method to solve y’= x+y, h=0.2, y(O) =0; compute y at x=0.8.

b) Develop a program to compute impedance and power factor usmg user inputs such as
frequency, resistance, inductance and capacitance value for a series RLC circuit. (2x4=8)

Q3. .
~ a)- Using RK4 techmque show the solut1on for the dlfferentlal equation:
dy/dx=(x+y)sin(xy) , y(0)=5 after the first iteration , taking h=0.2
‘b) Show how differential equations can be solved using RK2, RK4; clearly highlight the
difference in their accuracy and mathematlcal complexity. , (2x4=8)

Q4.
a) What is Trapezoidal rule Use it to calculate mtegral of f(x)— sm(x) between the limits 0 and =
taking 12 steps. Also compute the error between the estimated value and the actual value and

interpret your results: - o
b) Solve using Newton Raphson method to compute the root of the function fx)=e™ - x glven

initial guess =0, xo—O PR (2X4—8)
Qs. .
a) Solve the systcm of i equatlons g1ven below using a suitable method:
x1? + x1x2=10  and x+ 3x1x2%=57 Assume initial guess is (1,2)
b) Develop a Simulink model to represent the differential equation 79v’’- 9v’+ 0.4v + 3.14=0.
. Assume v,v’ are outputs to be observed, (2x4=8)
Q. e | e R e e Y

a) Find transfer function for computmg ‘the voltage across a"capacnor for a series RLC circuit,
when the input is (1) constant voltage (ii) a sine wave. :

b) DISCUSS the analogy between mechanical and electncal systems glvmg smtable examples. 49
, (2x4=
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Note: _Ques.tion No. 1is compulsory. Attempt any four from the remaining questions.
Assume suitable missing data, if any.

Q.1 Answer in brief: - . '
(a) Draw the symbol and VI characteristics of the GTO.

(b) Why doesn’t IGBT exhibit secondary break-down phenomenon?

(© Why is high iﬁfefdigitéﬁbn of the gété deéign i)l-'eferi'.ed' in GTO?

)

(]

[
[1]

(d) Draw the thermal equivalent circuit of SCR and list the various -parameters 1]

involved in it.

(e) A single phase voltage controller is connected to a load of resistance 10Q and a [1]

supply of 200 sin 314t volts. Find the average thyristor current for a firing angle of%

() Why is the switching frequency of MOSFET higher than that of other semi- [1]

conductor devices?

(g) A single phase full wave mid-point thyristor converter uses a 2307200 V [1]

transformer with centre tap on the secondary side. Find the peak inverse voltage of

the thyristor. :
(h) What are the effects of high %— and high -j—i- on an SCR?

[1]

Q.2 (a) Describe various types of power diodes indicating clearly the differences amongst [4]

them.

(b) Draw the switching characteristics of a thyristor during its’ turn-on and turn-off - [4]

processes. Show the variation of voltage across the thyristor and the current through it
during switching and also indicate the various time intervals of turn-on and turn-off

times.

Q.3 (a) A single phase full converter is supplied from a 230V, 50Hz source. The load [4]

consists of R=10 and a large inductance so as to render the load current constant. For

a firing angle of 30°, determine:
() average output voltage and average output current.
Gi) average thyristor current and rms thyristor current.

. pTO

B e



Q4

Q.5

A

. ingle phase ste A

P y ) rinciple of a smglc? phgse to sing Pup ¢ N

(cl?m]?ef-tsecf 1Eveitltlh ?th;;i)m(l)%g bridge configy oY A s Trioptite Cireyy ;‘
and wave forms.

(a) A single phase semi-

output voltage, load current,

waveforms as a function of time when

(b) Explain how the step up chopper cal be u
with suitable circuit diagram and waveforms.
om _a three — phase_star_conne¢ fod.

i ted fr.
(a) A three — phase full converter is OPSrAteC PO o s e quired to obtain oy

ey : RLE load. Draw the source v :

- feeds power to . | g

Convertesource current and free-wheeling diode Currim L‘
the extinction angle p > .

sed for re generative breaking of Mot

. If this chopper is operating at a chopping frequen

208V, 60Hz supply and the load resistance is R=1U
average output gcl))lt};ge of 50% of the maximum possible output Voltage, calculate: .

@) The firing delay angle a.-

(i) The rms and average output currents.

(i) The rms and average thyristor currents.

(iv) The rectification efficiency. , Rl ,
(b) A Type A chopper feeds power to an RLE load with R=2Q, I=10mH and E=6V
i cy of 1kHz and duty cycle of 109
nd minimum currents drawn by th

Q.6

Q.7

from a 220V DC source, compute; the maximum a

load.

(@) Détermine the Fourier Series expression for the output voltage and curre;

obtained from a single phase half bridge inverter.

(b) A single phase voltage controller feeds power to a resistive load of 3Q from

230V, 50Hz source. Calculate: - .
() The maximum values of average and rms thyristor current for any firing angle

(i) The minimum circuit turn off time for any firing angle a.

" (iii) The ratio of third harmonic voltage to fundamental voltage for a = g

(2) Discuss the principle of working of a three-phase bridge inverter using
appropriate circuit diagram. Draw the phase and line voltage wave forms on
assumption that each thyristor conducts for 180° and the resistive load is
connected. 4

(b) For a single pulse modulation used in inverters with pulse width = 2d, show
that the output voltage can be expressed as : | J

00}
nr S Sinnd-sinnwt

- x=135 - -
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EE/EL 303POWER TRANSMISSION AND DISTRIBUTION

Time: 3 Hours

Max. Marks : 40

Note : Answer any eight questions. All questions carry

equal marks. Assume suitable missing data, if any.

. a) Draw the single line diagram for transmission and distribution

system. What are the advantages of using HVAC system.
Derive expressions for the inductance per phase per meter of a 3-

phase line with

(i) equilateral spacing i

(ii) unsymmetrical spacing. Assume transposition in (ii). -
What is the percentage saving in feeder copper if the line voltage

in a two wire dc system be raised from 110 V to 250V for the

—

" same power- transmitted?

A W

A three phase 50Hz transmission line 120Km long delivers 10

MW at 0.8 pf lag at 66KV .The impedance and admittance of the

line is (0.1+j0.3) ohms/phase/km of 0+j0.04x10* S/phase/km
respectively. Calculate (a) the sending end voltage (b) sending
end current (¢) efficiency of transmission. Use nominal T method.
Explain Ferranti effect with the help of phasor diagram.

Derive an expression for sag and tension in.a power conductor

strung between two supports at equal heights considering wind

and ice loading effect.
A 33kV, 3-phase underground cable, 4km long, uses three single

" cables. Each of the conductors has a diameter of 2.5cm and the
radial thickness of insulation is 0.5cm. The relative permittivity

| of the dielectric is 3.0. Determine
~ (a)Capacitance of the cable/phase. -

(b) Charging current/phase.

In a 3-phase overhead line, each conductor has a diameter of

30mm and are arranged in the form of an equilateral triangle.

Assuming fair weather conditions, air density factor of 0.95 and

pTO




% —

. A string of suspension insulators consists of four Unitg

10. - Explain in detail the following(any two)

irregularity factor 0.95, ﬂnd.the xr.linimum spacing bety,, ,
conductors if the critical disruptive voltage is not ¢, f;en the
230kV between lines. Breakdown strength of air may be 5 XCeo( %o

to be 30kV per cm(peak). Sumeq

capacitance between each link pin and earth is one-tent, o he ,i
self capacitance of a unit. The volfagc? befween the line cop ductthe o
and earth is 100kv Find voltage distribution across each ypj; or |

=

(i) Methods to improve string efficiency of the insulators, - &
(if) —Surge diverters. . ' X
(iii) Capacitance grading of cables. w
' -

"

)




What zzrc the constraints placed on the real and imaginaty parts of
g if the rcpmn of convergence (ROC) of the Laplace transform of

x(t) which is X(s) is Re{s}> -3
Q9 a) The systcm function of a causal LTI system is: 51
/ o e 541
/ ) s%24-2542
Determine the response y(t) when the input x(t) = e =lel
[51

b) Find lhe mversc Z-transform of X(z)
(Z) W,ROC IZI> 1
.10 a) Consxdcr an LTI system for which the input and output satisfy the [5]
linear constant-coefTi cxent difference equation: )
’. y[n] — 0. 5y[n — 1] =x[n] + —x[n — 1]
Dctcrmme the impulsc responsc )
b A Dlﬂ‘erentlator is a continues time LTI system function 51
Hc(s) =s
time LTI system is constructed by replacing s in the
wing known bilincar transformation:
1

1—2z"1 2

A dxscrete—
above ‘function by the follo

S=E——1*%7
142z71 T
Find the frequency response of the discrete-time system and plot its

magnitude and phase responses.

/ *ALL THE BEST*
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FIFTH SEMESTER B.Tech.[EE]
SUPPLIMENTRY EXAMINATION (Feb-2019)
ER/EL-305 SIGNALS AND SYSTEMS
Max, Marks:50

Tlme 0? Iaurv
< IR

. a) Let x(t) and y(t) be given as shown in Fig.1(a) below. Sketch the [2]

following signals: |
1) x(2t) y(0.5t+1) i
2) x(®) y(-1-9) ,‘

b) onsider a periodic signal x(t) |
_ , | 0sts1
x(t) = {—2 1<t<2
Wxth period T=2.The denvatlve' of this signal is rclated to the
“impulge train” g(t). -

g(t)‘ = Z

=—00

8(t —2k)

Wlth perxod T=2. It can be shown' that

— LIl

|
dZit) =Ag(t— ,t1) +Bg(t—tz2)

Determme the values of A, B, ty, tz
|

|
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d ¥
Q.2

l
O

\

Q3
Q4

Qs

di d7 4y e Up

LAELE b tawr Taw tam s b s
a) Sketch the following

signals:

D x[0-2] + y[n+2]
2) x[3-n] y[n]
. X[n] and y[t_l] are as follows

oxn] = [3,2,1,0,1,2,3]

ylnl = (-1
*Assume 0 value as your

b) Considera system S wi
obtained through a serj
S2. The input-output re

1-17—1l_11011111 11 1} '
eference, at t=0{x[n]=y[n]=0}

thjinput x[n] and output y[n]. This
es interconnection ofa system S, fol
lationships are as follows:

“Si y{[n]=2xl[n]+ 4xi[n-1] |
Sy ya[n]=xa[n-2] 40.5 Xa[n-3]

‘Where xi[n], x;[n] denote
1) Determine the input-

2) Does the input-outp
order in which S;&

a) Evaluate the continues-time convo
¥() = cos2nt) (u(t + 1) — u(t — 1)) x e tu(t)

b) Detérmine and sketch the convolution of

0,

a) Consider the signal:

¢ input signals. ! i
output relationship for system S

ut relationship of system S change if the
Sz are connected in series is reversed,

lution integral:

elsewhere

h(t) =|6(t +2) + 26(t +1)

x[n] = a™u[n]

1) Sketch the signal gln]=x[n]- & x[n-1].

2) Use the result of part (1) in conjuction with the prop

convolution in order|

b) Evaluate the following discrete-time convolution sum: ,
yInl = (ln + 10] - 2u[n] + u[n — 4]) ufn m 2]

A system may or may not be:
(1) Time Invariant
(2)  Causal

|
|
|
!

System is  [2]
owed by

131

the following twa signals: [3]
t+1, 0<t<1 ' .
x(t):[Z-—t, 1<t<2

3]

erties of

to determine a sequence h[n] such that
. x[n] * h[n] = 0.5™(u[n + 2] —u[n - 2]} i

&

[51

FEEEE b

|
h of these properties hold and which d

Q.6

Q.7

Q8

Determine whic

cach of the fo)}
answets,

owing continues/discrete time signals, Justify your

8) Y(O=X(t-4y+ x(4-t)
b) y(H)=0dd (x(t))

9) y[nl=x[n-2}-2x[-n-8]
) y[nl=Even (x[n-1])
©) y(&)=x(sint)

a) Asingle-
inductive Loaq

scenario with SCR
the supply current obt
degrees and input volta
b) Consider a continues.t;

. Draw

H(jw) = f_‘”m h(B)e~Jotgy — sln‘(:m)
If the input to this system is a periodic signal x(t),

|
With period T=8, Determine the corresponding syste
¢) Determine DTFS coefficient of the signal x[n] an

x[n]

0<t<4

1,
x(‘)“[—L 4<t<8

x[n] = cos(% + @)

a) Find the impulse response of a system with the fre

H(w) = (sin2(3m2)) cosw

b) Find the Z-transform and ROC of the signal: |
5 n 1 n i
=2 (E) u(-n—-1)+3 (E) u(n?

a) Determine the Nyquist rate of the following signals:

Dx(®) =1+ cos(20001rt) + sin(4000t)
2) x(t) . (sln(40001rt))2

wt

b) Consider the signal

x(t) = e~Stu(t) + e Ptu(t)

|

quehcy response  [5]

lo not hold for

|
i
|
l

phase full bridge ac to dc converter is used to feed a highly [2] i

the equivalent circuit diagram of the given !

as your switch. Determine the Fourier series of

ained. (Assuming the firing angle as zero

ge one cycle to be from 0 to 360 degrees) !

me LTI system whose frequency response is 2]
|

m output y(t)

d‘:also plot the [1]
magnitude and phase spectrum of DTFS coefficient. |

B

\»‘ |8)

\ B\
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Time: 3:00 IIOJH‘S Max. Marks :50
Note: Attempt any five questions. All questioris carry equal marks.
Assume suitable missing data, if any. |

1 [a] Obtain thL state space (State Model) representation for armature controlled DC
motor. : (5)

1 [b] A system is described by the following differential equation. Represent the
system in phase variable form: : 5)
d3x(t) - d?%x(t) dx(t)
dtsi +‘3 dtz +4‘ dt + 4XCt) = ul(t) + 4’u2(t) + 6u3(f)
Outputs lre; )
d
71 () = 4L 4 30, (6)

2
o= 0 4 ,(0) + 150

®)

2 [a] Solve the difference. équation '
- c(k+2)+3c(k+ 1) + 2¢c(k) = u(k); c(0) =1
c(k) =0 for k<O.

the need of samplér and zero order hold devices. Also discuss the

2 [b] Discuss
sampled ‘data control system with the help of neat diagrams. (5)

i

©)

3 [a] For a system represented by the state equation
X()=AX(t) bk

the response of

_ bll -
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{
Q
A
\
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I
!
|
xo=[ _;;2_2,] when X(0)=[_12]
And !

X[ £ ] when x(0)=[ * 4

Determine the system matrix A and state transition matrix,

et
—et

3[b] Find the transfer function fro

A=[ Ho=[le=u oo

test.

4 [a] Check the stability of the following characteristic equétién using

Z'- 1.72° +1.04Z° - 0.268Z +0.024=0

[b] Discuss the advantages of state variable theory over the classical

5 [a). Obtain the STM of the following system

|
¢, (k
[2821 3] = [_02 _13] [ﬁ:gkg

5[b]. Determine the stability of the following characteri:
Transformation. |

|
Z’-o.zlzf-o.zszw. 05=0

6 A discrete time system is descriLcd by state equation
y(k +2) +5y(k + 1) + 6y(k) = u(k)
y(0) 2 y(1) = 0;T = 1 sec. -
[ .
(@

©
@

Determine the state model in canonical form
Find state transition matrix

Determine the state model in phase variable form
For input u(k)=1 for k>0, iﬁnd output y(k).

FOE T TR 1)

m the data given below for continuous system.

®)

Jury’s stability
(%)

control theory.
©)]

&)

stic equation using Bilinear

)

(2.5%4)

T T T TR TR I TR I TR IR R R I

7 Consider the dynamics of a non-homogeneous system as
[’_‘1('-’)] - [ 0 1 ”xl(t)] 4 [O]u(t)

W) l-6 —sl|y,] 1

where u(t) is the unit step function occurring at t =0. :
o y(t) = [10]X(e) !
and the initial condition X(0)=[10]"

I
(2.5+5+2.5)
(@) Determine the STM using the Laplace inverse transform technique.
(b) Determine the solution of state equation
(¢)  Find the output y()att=1 sec.

I
i

END
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