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UNIT |
THE CELLULAR CONCEPT-SYSTEM DESIGN FUNDAMENTALS

Introduction - Frequency Reuse - Channel Assignment Strategies - Handoff Strategies: Prioritizing
Handoffs, Practical Handoff Considerations. Interference and System Capacity: Co-Channel
Interference and System Capacity - Channel Planning for Wireless Systems, Adjacent Channel

Interference, Power Control for Reducing Interference, Trunking and Grade of Service. Improving

Coverage and Capacity in Cellular Systems: Cell Splitting, Sectoring.

Question (6{0) BTL Marks
PART A

Elucidate frequency reuse. Specify the two advantages of frequency reuse. 1 UN 2
Indicate the significance of cell reuse factor. 1 UN 2
Give the definition of channel assignment and its types? 1 RE 2
In a cellular network, among a handoff call and a new call, which one is 1 UN 2
given priority? Why?

Differentiate fixed and dynamic channel assignment strategies. 1 UN 2
What is handoff in mobile communication? Mention its types. 1 RE 2
Clarify the concept of Dwell time. 1 UN 2
List any two practical handoff considerations. 1 RE 2
Clarify the term of interference and its types. 1 UN 2
What is co-channel interference? 4 RE 2
How is adjacent channel interference minimized? 4 RE 2
Give the definition of system capacity in a cellular network. 5 RE 2
State the impact of frequency reuse on capacity. 5 UN 2
Write short notes on Trunking and Grade of service. 5 RE 2
Contrast cell splitting and sectoring. 5 UN 2
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PART B

Describe the principles of cellular architecture and the process of handoff.
In what way does frequency reuse contribute to enhancing system
capacity?

Elaborate on the various channel assignment strategies used in cellular
systems. Differentiate between fixed, dynamic and hybrid assignment
methods.

Define co-channel and adjacent channel interference in cellular systems.
Describe the methods that can be applied to reduce these effects.

(i) For a digital TDMA system requiring a 15 dB S/I ratio, calculate the
optimum cluster size N for omnidirectional and sectorized cells (120° and
60°). Evaluate whether sectoring should be employed and if so, which
option is preferable.

(i) For a cellular network requiring a 20 dB S/I ratio, determine the reuse
factor and cluster size that maximize capacity for path loss exponents n=5
and n=3? Assume that there are 6 co-channel cells in the first tier and all of
them are at the same distance from the mobile. Use suitable
approximations.

(i) Discuss the procedure of channel planning in wireless cellular networks.
How does effective planning influence the performance of the system?

(if) A cellular system is allocated 40 MHz of bandwidth using 30 kHz
simplex channels. Determine the number of channels per cell for 4-cell,
7-cell, and 12-cell reuse schemes. Also, if 1 MHz is reserved for control,
calculate the fair allocation of control and voice channels per cell in each
case.

Write brief explanatory notes on (i) the concept of trunking (ii) grade of
service in a cell system and (iii) methods of enhancing cellular coverage.

Consider a hexagonal four-cell system with a radius of 1.387 km and 60
channels. For an Erlang C model with 5% delay probability, calculate:

(i) the user density supported per square kilometre,

(i) the probability that a delayed call waits longer than 10 seconds, and

(iii) the probability of any call being delayed for more than 10 seconds.
Describe the techniques of cell splitting and sectoring. Explain how each
approach enhances both coverage and system capacity.
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UNIT 11
MOBILE RADIO PROPAGATION

Large Scale Path Loss: Introduction to Radio Wave Propagation - Free Space Propagation Model
Three Basic Propagation Mechanism: Reflection — Brewster Angle- Diffraction Scattering. Small
Scale Fading and Multipath: Small Scale Multipath Propagation, Factors Influencing Small-Scale
Fading, Doppler Shift, Coherence Bandwidth, Doppler Spread and Coherence Time. Types of Small-
Scale Fading: Fading Effects due to Multipath Time Delay Spread, Fading Effects due to Doppler

Spread.
Q.No Question (6{0) BTL Marks
PART A
1. Explain the concept of propagation models and classify their types. 2 UN 2
2. Write down the Friis free-space path loss equation for the free-space 2 RE 2
model.
3. Explain how received power is obtained in the Two-Ray Ground Reflection 2 UN 2
Model using direct and reflected paths.
4. Discuss the importance of a link budget and present its governing equation. 2 UN 2
5. What is meant by Effective Isotropic Radiated Power (EIRP)? Define 2 RE 2
fading.
6. Distinguish between frequency-selective fading and flat fading. 2 UN 2
7. Differentiate small-scale fading from large-scale fading with examples. 2 UN 2
8. What do you understand by Doppler spread and Doppler shift? 2 UN 2
9. Explain the terms coherence time and coherence bandwidth. 2 UN 2
10.  Define mean excess delay and root mean square (RMS) delay spread. 2 RE 2
11. Define maximum excess delay and describe the significance of a power 2 UN 2
delay profile.
12. State the meaning of Brewster’s angle in propagation. 2 RE 2
13.  Determine the far-field distance for an antenna of 2 m maximum dimension 2 AP 2

operating at 1 GHz.
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15.

Explain constructive interference and destructive interference phenomena.

State the key benefits of wireless communication.

PART B

(i) Describe the Free Space Propagation Model and derive the
mathematical expression for received power.

(it) Hlustrate and explain the propagation mechanisms of Reflection,
Diffraction and Scattering with neat diagrams.

(i) Explain the concept of small-scale fading and discuss its significance in
mobile communication systems.

(if) Identify the factors that affect small-scale fading and explain their
impact in detail.

Derive the expression for Doppler shift and received frequency when a
mobile user is moving.

Discuss coherence bandwidth and coherence time and explain their
relationship with frequency selectivity and time selectivity.

Explain Doppler spread and coherence time and illustrate their relationship
with practical examples.

Compare flat fading and frequency-selective fading in terms of parameters,
effects and representation with diagrams.

Analyze the spatial sampling interval needed for small-scale propagation
measurements and compute the number of samples and the time required
for a 10 m travel distance at fc = 1900 MHz and v = 50 in/s. Further,
evaluate the Doppler spread BD for the channel.

(i) A transmitter radiates 1 W at 2.4 GHz over a 1-mile distance with
antenna gains of 1.6. Calculate:

(a) Received power in dBm,

(b) Path loss in dB,

(c) Transmission delay in ns.

(if) A transmitter outputs 40 W at 800 MHz using a unity gain antenna.
Compute the received power in dBm at free-space distances of 100 m and
8 km, assuming unity gain at the receiver.
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UNIT I
MODULATION TECHNIQUES AND EQUALIZATION AND DIVERSITY

Digital Modulation — An Overview: Factors that Influence the Choice of Digital Modulation, Linear
Modulation Techniques: Minimum Shift Keying (MSK), Gaussian Minimum Shift Keying (GMSK),
Spread Spectrum Modulation Techniques: Pseudo- Noise (PN) Sequences, Direct Sequence Spread
Spectrum (DS-SS)- Modulation Performance in Fading and Multipath Channels- Equalization,
Diversity and Channel Coding: Introduction-Fundamentals of Equalization- Diversity Techniques:
Practical Space Diversity Considerations, Polarization Diversity, Frequency Diversity, Time

Diversity.
Q.No Question CcoO BTL  Marks
PART A
1. Explain its importance in communication systems. 2 UN 2
2. Recall and list two influencing factors that the choice of digital modulation. 2 RE 2
3. What is Minimum Shift Keying (MSK)? Mention its advantages. 2 RE 2
4. Calculate the 3-dB bandwidth of a Gaussian low-pass filter used to produce 2 Ap 2
0.25 GMSK with a data rate of Rb = 300 kbps.
5. Define Gaussian Minimum Shift Keying (GMSK) and explain its purpose. 2 RE 2
6. Compare the bandwidth requirements of MSK and GMSK with suitable 2 UN 2
examples.
7. Interpret the term pseudo-noise (PN) sequence and its role in spread 2 UN 2
spectrum.
8. State the significance of PN sequences in spread spectrum systems. 2 UN 2
9. Summarize the functioning of DSSS and list the advantages it provides. 2 UN 2
10. Illustrate how DSSS achieves data spreading over a wide frequency 2 UN 2
spectrum.
11. Interpret how diversity methods help improve reliability in rural 3 UN 2

communication systems.
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Explain the role of equalization and justify its requirement in wireless
transmission.

Mention any two diversity methods applied to combat fading effects.

Describe how frequency diversity and time diversity help in reducing
fading.

Compute the processing gain when the spread spectrum bandwidth is 10
MHz and the data rate is 100 kbps.

PART B

Interpret the factors influencing the selection of digital modulation schemes
in wireless communication and provide suitable examples.

Illustrate how MSK and GMSK function, and describe their benefits,
drawbacks, and practical uses.

Analyze the characteristics of a given PN sequence and determine how its
properties affect the performance of a spread spectrum system.

Analyze the phase and amplitude components of QPSK signals and explain
how errors may occur during transmission.

(i) Given a data sequence and a PN sequence, apply DSSS to generate the
spread signal and illustrate it with a block diagram.

(if) Given a channel model, calculate the effect of multipath fading on
signal amplitude and bit error rate for a modulation scheme.

Demonstrate the effect of linear and nonlinear equalizers on mitigating
inter-symbol interference in a sample communication system.

Show with examples and diagrams how different diversity techniques can
be implemented to reduce fading and enhance performance.

(i) Compare and analyze the effectiveness of selection, maximal ratio, and
equal gain combining in mitigating fading in mobile systems.

(if) Evaluate the characteristics of the PN sequence from the given LFSR
configuration and analyze how its properties affect spread spectrum
performance.
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UNIT IV
MULTIPLE ACCESS TECHNIQUES

Introduction: Introduction to Multiple Access- Frequency Division Multiple Access (FDMA) — Time
Division Multiple Access (TDMA)- Spread Spectrum Multiple Access-Code Division Multiple
Access (CDMA)- Space Division Multiple Access (SDMA)- Capacity of Cellular Systems: Capacity
of Cellular CDMA, Capacity of CDMA with Multiple Cells.

Q.No Question (6{0) BTL Marks
PART A

1. State the multiple access technique employed in 3G cellular systems. 3 RE 2

2. List the reasons why multiple access techniques are required in wireless 3 RE 2
communication.

3. Identify the main features of SDMA and CDMA. 3 RE 2

4. Explain how FDMA, TDMA, SDMA, and CDMA differ in terms of 3 UN 2
channel allocation and user access.

5. lllustrate how forward and reverse channels operate to facilitate 3 UN 2
communication between the base station and mobile users.

6. What is the significance of multiple access techniques? 3 RE 2

7. Define orthogonality in CDMA systems. 5 RE 2

8. State the function of a spreading code in CDMA systems. 3 RE 2

9. How does SDMA differ from TDMA? 3 Un 2

10.  Mention any two limitations of FDMA. 3 RE 2

11.  What is guard time in TDMA, and why is it important? 5 RE 2

12.  Define soft handoff and explain how it works in CDMA. 5 RE 2

13.  What causes interference in CDMA systems? 5 RE 2

14, How does sectoring help improve capacity? 5 RE 2

15. Differentiate between synchronous and asynchronous CDMA. 3 UN 2

UNITED INSTITUTE OF TECHNOLOGY -



PART B

Derive the TDMA system capacity expression and interpret how system 3 AN 16
parameters affect the maximum number of users.

Analyze the capacity of cellular CDMA systems under different conditions, 3 AN 16
deriving expressions for both noise-limited and interference-limited

scenarios and discuss the impact of system parameters on performance.

Describe how the capacity of a cellular communication system can be 5 UN 16
improved and explain any two techniques used to expand system capacity.

Derive and interpret the capacity expression for an FDMA system in a 5 AN 16
multi-cell environment, considering frequency reuse and interference

effects.

Examine the operation of a TDMA system, focusing on how time slots are 5 AN 16
assigned to multiple users.

Analyze the working principle of a CDMA system, emphasizing the use of 5 AN 16
spreading codes and interference management.

Consider a GSM network, which is a TDMA/FDD system utilizing 25 MHz 5 AP 16

for the forward link. This bandwidth is divided into radio channels of 200

kHz each. If 8 speech channels are supported on a single 200 kHz radio

channel and assuming no guard bands, calculate the total number of

simultaneous users that can be accommodated in GSM.

(i) Given a GSM system with a frame structure consisting of 8 time slots 5 AP 8
per frame, each carrying 156.25 bits and a transmission rate of 270.833

kbps:

Determine:

How the duration of a single bit affects the timing of each time slot

The total duration of a time slot and its impact on frame timing

The duration of an entire frame based on the time slot structure

The waiting interval a user experiences between two successive

transmissions when assigned a single time slot

(i) If a CDMA system has a bandwidth W=1.25MHz, data rate 8
R = 9600 bps and the minimum required Ep/No=10dB, determine the

maximum number of users in a single-cell CDMA system:

(@) With omnidirectional base station antennas and no voice activity

detection

(b) With 3-sector base station antennas and voice activity detection (a=3/8)

Assume the system is interference-limited
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UNIT V
WIRELESS NETWORKING

Q.No

© o N o g bk~ w0 DN

e o =
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Question

PART A

Compare and contrast wired and wireless telephone systems, highlighting
their key differences.

Significance of PSTN and its functions.

List any two limitations of 1G wireless system.

Interpretation of AMPS and GSM.

Explain Mobile Assisted Handover (MAHO) and its significance.
What are connection-oriented services and how do they work?
Define circuit and packet switching and their basic operation.
What are the main improvements of 2G over 1G?

State the differences between circuit and packet switching.
Mention any two key features of 3G and their importance.
Define PRMA and UMTS.

Explain PCS and PCN and their significance.

List UMTS layers and their functions.
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How does sectoring improve cellular capacity?

Mention two advantages of distributed databases in mobility management.

PART B

Compare wireless and fixed telephone networks by analyzing their
infrastructure, mobility, and service delivery, highlighting the impact of
these differences on user experience.

Illustrate the PSTN architecture and demonstrate how it integrates with
modern wireless communication systems.

Describe the evolution of wireless networks from 1G to 3G, including key
technologies, data rate improvements, and services supported.

Analyze the differences between circuit switching and packet switching,
using diagrams to illustrate their operation, and evaluate their suitability for
different real-time applications.
Explain the role and architecture of PCS and describe how circuit and
packet switching differ in PCS.

Draw and explain the cellular packet-switched architecture, demonstrating
the operation of its protocol layers and access mechanisms in practical
network scenarios.

Analyze the PRMA mechanism and evaluate its effectiveness in supporting
voice traffic in packet-switched networks.

Explain the structure and purpose of UMTS and describe how it differs from
GSM, including architecture, access technologies, and services.
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UNIT I
TRANSMISSION LINE THEORY

General theory of Transmission lines - the transmission line - general solution - The
infinite line - Wavelength, velocity of propagation - Waveform distortion - the
distortion less line - Loading and different methods of loading - Line not terminated
in Z 0 - Reflection coefficient - calculation of current, voltage, power delivered and
efficiency of transmission - Input and transfer impedance - Open and short circuited lines
- reflection factor and reflection loss

Q.No Question CO BTL Marks
PART A
1. Define characteristic impedance. What determines the 1 RE 2
characteristic impedance of a transmission line?
State the important properties of infinite line. 1 RE
3. What is the relationship between characteristic impedance 1 RE
and propagation constant?
4. What is the significance of Reflection coefficient? 1 RE 2
5. How frequency distortion occurs in a line and how to avoid it? 1 RE 2
6. Define reflection loss. 1 RE 2
7. Define transmission line. 1 RE 2
8. How to avoid the distortion that occurs in the line? 1 RE 2
9 Why loading of transmission line is done? 1 RE 2
10  Define reflection factor and return loss. 1 RE 2
11  What is the primary and secondary constant of transmission 1 RE 2
lines?
12 Prove that 1 neper =8.686dB 1 UN 2

13  Find the characteristic impedance of a line at 1600Hz if 1 AP 2
Zoc = 750£-30° Qand Zsc = 600£-20° Q.

14  Find the reflection coefficient of a 50 ohm line when it is 1 AP 2
terminated by a load impedance of 60+j 40 ohm

15  Atransmission line has Zo= 745£-12°Q and is terminated in 1 ApP 2

Zr=100Q.Calculate reflection loss
UNITED INSTITUTE OF TECHNOLOGY -



PART B

Obtain the general transmission line equation for the 1 UN 16
voltage and current at any point on a transmission line.
Derive the expression of input impedance of a line. Also 1 AP 16

derive input impedance expression for open and short

circuited line. Define transfer impedance. Derive its

expression.

The following measurement is made on a 25km line at a 1 AP 16
frequency of 796 Hz. Zsc = 32204£-79.29° Q, Zoc =

1301276.67° Q. Determine the primary constants of the

line

i. Explain the different types of distortions of a line. Derive 1 AP 16
the condition for distortion less line

ii. Estimate the relation between primary constants and

secondary constants of a transmission line..

Explain the reflection coefficient. Write short notes on 1 UN 16
reflection factor and reflection loss with their expressions
Explain the concept of loading in transmission lines. List the 1 UN 16

types of loading and show how loading helps in achieving a

distortionless line

A Communication line has L=3.67 mH/Km, G=0.08x10-6 1 AP 16
mho/Km, C=0.0083 pF/Km and R=10.4 Q/Km. Determine

the characteristic impedance, propagation constant, phase

constant, velocity of propagation, sending end current and

receiving end current for a given frequency f=1000 Hz.

sending end voltage is 1V and transmission line length is

100Kms also find the received power.

i) Characteristic impedance of a transmission line at 8 1 AP 8
MHz is (40-2) Q and the propagation constant is

(0.01+j0.18) Q per meter. Find the primary constants

ii. A cable has the following parameters: R=48.75

ohm/Km,  L=1.09mH/Km, G=38.75umho/Km, C=0.059 1 AP 8
MF/Km. Determine the characteristic impedance, propagation

constant and wavelength for a source of f=1600Hz and

Es=1V
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UNIT 11
HIGH FREQUENCY TRANSMISSION LINES

Transmission line equations at radio frequencies — Line of Zero dissipation — Voltage and
current on the dissipation less line, Standing Waves, Nodes, Standing Wave Ratio — Input
impedance of the dissipation less line — Open and short circuited lines — Power and
impedance measurement on lines —Reflection losses — Measurement of VSWR and
wavelength

Q.No Question CO BTL Marks

PART A

1.  What are the assumptions to simplify the analysis of line 2 RE 2
performance at high frequencies?

2 Define SWR 2 RE 2
3. What are standing waves? 2 RE 2
4. Define node and anti node. 2 RE 2
5. Write the relationship between standing wave ratio S and 2 UN 2

reflection co- efficient, K
6.  What is the value of SWR for open circuit, short circuit and 2 RE 2
matched line?

7. What is zero dissipation line/dissipation less line? 2 RE 2

8.  For the line of zero dissipation what will be the values of 2 RE 2
attenuation constant and characteristic impedance

9 At a frequency of 80 MHz, a lossless transmission line 2 AP 2

has a characteristic impedance of 300Q2 and a wavelength
of 2.5m. Find Land C

10  Give the expression for inductance of an open wire line and 2 RE 2
coaxial line.

11 Atransmission line of characteristic impedance 50 is 2 AP 2
terminated by Z=150+j50 Q.Find K and VSWR

12 Define skin effect 2 RE 2

13  Sketch the standing wave pattern on a line having short circuit 2 Un 2
termination

14 Aloss less transmission line has L=2mH and C=8nF.Find the 2 AP 2
characteristic impedance and propagation constant 10 MHz

15 Atransmission line of characteristic impedance75Q is 2 AP 2
terminated by resistance which has VSWR of 3.Find K at the
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PART B

Write about the Standing waves, nodes, antinodes and 2 UN 16
standing wave ratio, also obtain the relation between the
standing wave ratio S and the magnitude of the reflection
coefficient.
What are the constants of a lossless line? Write the voltage and 2 UN 16
current equation of a lossless line. Sketch the voltage and
current on a dissipation less line for the conditions given
(a) Open circuit (b) Short circuit (¢) Rr =Ro
With neat diagrams explain the measurement of VSWR and 2 UN 16
wavelength.
Derive the expression of input impedance of a dissipation less 2 UN 16
line. Also derive the input impedance expression for open and
short circuited line
i)Differentiate between loss less and distortion less line 2 UN 16
ii)in a dissipation less line verify whether the reflection
coefficient on a line is equal to

[[Emax| - |Emin(] / [|[Emax| +|Emin]]

Explain in detail about the impedance and Power measurement 2 UN 16
of the line
Explain the parameter of open wire and co-axial line at radio 2  UN 16
frequency.

())A 30m long lossless transmission line with Zo = 50Q 2 AP 10
operating at 2 MHz is terminated with a load Z. =60+j40 Q. If
u=0.6c (c is velocity of light, u is phase velocity) on the line,
find (a) Reflection Coefficient , (b) Standing wave ratio (c)
Input impedance . 6

(iFind the sending end impedance of a HF line having
characteristic impedance of 50Q. The line is of length 1.185 A
and is terminated in a load of 110+j80 Q.
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UNIT I
IMPEDANCE MATCHING IN HIGH FREQUENCY LINE

Impedance matching: Quarter wave transformer ,One Eighth wave line, Half wave line-
Impedance matching by stubs- Single stub and double stub matching — Smith chart —
Application of Smith chart, Solutions of problems using Smith chart — Single and double stub
matching using Smith chart

Q.No Question CO BTL Marks
PART A
1.  Why a quarter wave line is considered as a impedance 3 RE 2
inverter? Justify
2 Mention the significance of Quarter wave line. 3 RE 2
3. V_th;t is a Stub? Why it is used in between transmission 3 RE 2
4. {/I\r/]relét is the application of the quarter wave matching section? 3 RE 2
5. How is impedance matching achieved with stubs? 3 RE 2
6.  What is meant by electrical length of the line? 3 RE 2
7. Why is the quarter wave line called as copper insulator? 3 RE 2
8. why are short circuited stubs preferred over open 3 RE 2

circuited stubs?

9  Write the procedure to find the impedance from the 3 RE 2
given admittance using smith chart

10  Distinguish between single and double stub matching 3 UN 2

11 A 75Q lossless transmission line is to be matched to a 3 AP 2
resistive load impedance of Z. =100Q via a quarter wave
section. Determine the input impedance of a quarter wave

line.
12 How would you determine the SWR from the smith chart? 3 RE 2
13 What are the properties of impedance matching line? 3 RE 2

14 What is the outer circle present on the smith chart? One 3 RE 2
complete revolution around a Smith chart represents how

many wavelengths?
UNITED INSTITUTE OF TECHNOLOGY -
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Write down the expression to determine the length of the
short circuited stub.

PART B

(i)Obtain the expression for the input impedance of the
quarter wave line. Also discuss the applications of the quarter
wave line.

(if)Explain double stub matching on a transmission line.
Obtain the expression for the length and location of a short
circuited stub for impedance matching on a transmission line.
(i)The terminating load of UHF transmission line working
at 300MHz is 50+j50 Q. Evaluate the VSWR and the position
of the voltage minimum nearest to the load if the
characteristic impedance of the line is 50 Q.

(ii). Design a Quarter wave transformer to match a load
of 200Q2 to a source resistance of 500Q2 which operates
at the frequency of 200 MHz

A UHF lossless transmission line of length 1m operating at
1GHz is connected to an unmatched line producing a
voltage reflection coefficient of 0.5.£30. Calculate the
length and position of the stub to match the line using
formula. Verify the values using Smith Chart.

A transmission line is terminated in Z.. Measurements
indicate that the standing wave minima are 102 cm
apart and that the last minimum is 35 cm from the load end of
the line. The value of standing wave ratio is 2.4 and
Ro = 250Q. Determine frequency, wavelength, Real and
reactive components of the terminating impedance. Also
verify the results obtained from equations using the smith
chart.

A RF transmission line of length 1m, characteristic
impedance of Z0=300£0° Q is terminated with an
impedance of 100£45°Q. This load is to be matched to the
transmission line by using a short circuited stub. With
the help of smith chart, determine the length and location of
the stub.

Using double stub matching, match a complex load of
Z,=18.75+j56.25 Q to a line with characteristic impedance
Zo=750Q

Design a single stub match for a load of 150+225 Q
for a 75 Q line a 500 MHz using smith chart.
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UNIT IV
WAVE GUIDES

Waves between parallel planes of perfect conductors- Transverse Electric waves and
Transverse Magnetic waves, Characteristics of TE and TM waves, Transverse
Electromagnetic waves, TM and TE waves in Rectangular waveguides, TM and TE waves in
Circular waveguides.

Q.No Question CO BTL Marks
Part a

1. What are guided waves? Give examples for guiding structures 4 RE 2

2 List out the characteristics of TE waves. 4 RE 2

3. Find the significance of principal wave 4 RE 2

4.  Define Evanescent mode. 4 RE 2

5. State the Characteristics of TEM wave 4 RE 2

6.  Give the reason, why TMO1 and TM10 modes in a rectangular 4 RE 2
waveguide do not exists.

7.  Define wave impedance. 4 RE 2

8. Write down the features of TM mode. 4 RE 2

9 Mention about the dominant modes of a rectangular 4 RE 2
waveguide.

10  Distinguish between TE and TM waves. 4 UN 2

11  Why rectangular waveguides preferred over circular 4 RE 2
waveguides?

12 Define the dominant mode in circular waveguide. 4 RE 2

13  Express the Bessel’s functions of first kind of order zero? 4 UN 2

14 How would you categorize the modes as degenerate modesina 4 RE 2
rectangular waveguide?

15  Consider an air- filled rectangular waveguide with a cross — 4 AP 2

section of 5cm x 3 cm. For this waveguide, deduce the cut

off frequency (in MHz) of TE21 mode.
UNITED INSTITUTE OF TECHNOLOGY -



PART B

Derive the field components of TM waves of a parallel plate 4 UN 16
waveguide
Derive the field components of TE waves of a parallel plate 4 UN 16
waveguide.
Derive the field components of TM waves of a Rectangular 4  UN 16
waveguide.
Derive the field components of TE waves of a Rectangular 4  UN 16
waveguide.
Derive the field components of TM waves of a Circular 4 UN 16
waveguide.
Derive the field components of TE waves of a Circular 4 UN 16
waveguide.

Determine the cut off frequencies of the first two 4 AP 16
propagating modes of a circular waveguide with a=0.5cm

and er = 2.25 the guide is 50cm in length operating at

f=13GHz. Determine the cut off wavelength and

propagation constant.

A TE wave propagating in a dielectric filled waveguide of 4 AP 16
unknown permittivity has dimensions a=5 cm and

b = 3cm.If the x — components of the electric field is given by

Ex=36cos(40nx) sin (100my) sin (2.4nx1010t—52.9nz)

(VIm).

Devise (a) er of the material in the guide, (b) the cutoff

frequency, (c) the expression for Hy.
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UNIT V
RF SYSTEM DESIGN CONCEPTS

Active RF components: Semiconductor basics in RF, bipolar junction transistors, RF field
effect transistors, High electron mobility transistors, Fundamentals of MMIC, Basic concepts
of RF design: Filters, couplers, power dividers, Amplifier power relations, Low noise
amplifiers, Power amplifiers.

Q.No Question CO BTL Marks
PART A
1. List some of the active RF components. 5 RE 2
2 Distinguish between oscillator and Mixer. 5 UN 2
3.  Differentiate between PN junction and Schottky contact. 5 UN 2
4.  List the reasons for using RF/microwaves. 5 RE 2
5. List RF/Microwave Applications. 5 RE 2
6.  Define inter modulation distortion 5 RE 2
7. Define Fermi energy level. 5 RE 2
8. What is HEMT? 5 RE 2
9 Mention the various types of mixers. 5 RE 2
10  Write the formula for transducer gain. 5 RE 2
11  Define stability. 5 RE 2
12 What is the need of Rollett factor, K? Write its expressions. 5 RE 2
13 What are the factors affecting amplifier performance? 5 RE 2
14 What is Gunn Effect? 5 RE 2
15  Whatis an IMPATT diode? Write down its applications. 5 RE 2

PART B
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Explain the operation of HEMT with neat diagram. 5 UN 16
Explain the operation of high power amplifier with neat 5 UN 16

diagram
Explain in detail the types of mixers in RF circuits. 5 UN 16
Explain stability consideration for RF transistor amplifier 5 UN 16
design.
Explain the operation of voltage controlled oscillator in detail 5 UN 16
Examine the power relations between transducer power 5 UN 16

gain and available power gain used in the design of RF
amplifier with necessary expressions and diagrams.
Explain the working of FET at RF frequencies. 5 UN 16

Write short notes on (a) Schottky diode (b) PIN diode 5 UN 16
(C)IMPATT diode (d) TRAPATT diode (e) BARRITT diode
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CCS 338

Computer Vision
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UNIT I
INTRODUCTION TO IMAGE FORMATION AND PROCESSING
Computer Vision - Geometric primitives and transformations - Photometric image formation -
The digital camera - Point operators - Liner filtering - More neighbourhood operators - Fourier
transforms - Pyramids and wavelets - Geometric transformations - Global optimization.

Q.No Question co BTL  Marks
PART A

1. List the suitable operators used for band pass and 1 RE 2
steerable filters.

2. List out the most common morphological operators 1 RE 2
used image processing.

3. List out the Fourier transform pairs of some 1 RE 2
commonly occurring filters and signals.

4, Define interpolation and decimation. Name the 1 RE 2
suitable filter used for these two operations.

5. Define pyramids. 1 RE 2

6. List out the different transformation techniques 1 RE 2
and its preserved properties.

7. Define MIP mapping. 1 RE 2

8. Define Image Deblocking. 1 RE 2

9. How useful is computer vision in image formation. 1 RE 2

10. How does factorization work 1 RE 2

11. What is layered depth vision 1 RE 2

12. Explain about a patch in CV 1 RE 2

13. What is the role of geometric primitives in 1 RE 2
computer vision?

14. Define linear filtering in image processing. 1 RE 2

15. What are global optimization techniques in image 1 RE 2
processing?

PART-B

1 Explain how feature detection and matching are 1 RE 16
essential in object recognition.

2 Explain the importance of geometric 1 RE 16
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transformations in image alignment and motion

estimation.

Illustrate the challenges involved in 3D 1 UN 16
reconstruction from 2D images.

Explain the role of segmentation in feature-based 1 RE 16
alignment and motion estimation

Illustrate how recognition databases and test sets 1 UN 16
contribute to the advancement of computer vision.

How does the concept of optical flow contributeto 1 RE 16
motion detection in videos?

How does bUNIle adjustment optimize 3D 1 RE 16

reconstruction in terms of camera parameters and
3D structure?
Explain in detail about pyramids and wavelets 1 RE 16
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UNIT I

FEATURE DETECTION, MATCHING AND SEGMENTATION

Points and patches - Edges - Lines - Segmentation - Active contours - Split and merge - Mean
shift and mode finding - Normalized cuts - Graph cuts and energy-based methods.

Q.No Question CO BTL Marks
PART A
1. What are points and patches in feature detection? 2 RE 2
2. Explain edge detection in image processing. 2 RE 2
3. What is the significance of lines in image segmentation? 2 RE 2
4. Define segmentation in computer vision. 2 RE 2
5. What are active contours in segmentation? 2 RE 2
6. How do split and merge techniques work in segmentation? 2 RE 2
7. Explain the concept of mean shift in segmentation. 2 RE 2
8. What is mode finding in image segmentation? 2 RE 2
9. What are normalized cuts in segmentation? 2 RE 2
10.  Explain graph cuts in image segmentation. 2 RE 2
11.  What is the energy-based method in segmentation? 2 RE 2
12.  How do edges help in matching features across images? 2 RE 2
13.  Explain the role of interest points in feature matching. 2 RE 2
14.  What is the process of feature matching? 2 RE 2
15.  How do descriptors help in feature matching? 2 RE 2
PART B
1. Explain how energy-based segmentation methods handle 2 RE 16
complex images with noise and occlusions.
2. Compare and contrast the mean shift and k-means clustering 2 UN 16

methods in image segmentation.
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Explain how graph cuts can be used in image segmentation 2 RE 16
and how they minimize the energy function.

How does the use of descriptors like SIFT or SURF impact 2 RE 16
feature matching in varying lighting conditions?

What is a key difference Dbetween supervised and 2 RE 16
unsupervised segmentation methods?

What is a graph cut algorithm and how is it used in 2 RE 16
segmentation?

Outline the advantages and disadvantages of using active 2 UN 16
contours in segmentation.

Explain the concept of a watershed algorithm. 2 RE 16
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UNIT 111

FEATURE-BASED ALIGNMENT & MOTION ESTIMATION

2D and 3D feature-based alignment - Pose estimation - Geometric intrinsic calibration -
Triangulation - Two-frame structure from motion - Factorization - BUNIe adjustment -
Constrained structure and motion - Translational alignment - Parametric motion - Spline-

based motion - Optical flow - Layered motion.

Q.No

o A w bpoE

10.

11.
12.

13.
14.
15.

Question

PART A
What is 2D and 3D feature-based alignment?
What is Pose Estimation?
Explain Geometric Intrinsic Calibration.
What is Triangulation in computer vision?

Explain about the Two-Frame Structure from Motion
(SFM).

What is Factorization in the context of motion
estimation?

What is BUNIe Adjustment?

What is Constrained Structure and Motion?

What is Translational Alignment?
What is Parametric Motion?

What is Spline-Based Motion?
What is Optical Flow?

What is Layered Motion?
Explain Epipolar Geometry.

What is the Importance of Camera Calibration in
Motion Estimation?
PART-B

What are the differences between 2D and 3D feature-
based alignment techniques?

CO

W O w W w w

BTL Marks
RE 2
RE 2
RE 2
RE 2
RE 2
RE 2
RE 2
RE 2
RE 2
RE 2
RE 2
RE 2
RE 2
RE 2
RE 2
RE 16
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How do you estimate the pose of a camera in a scene? 3 RE 16

What is the significance of intrinsic camera calibration 3 RE 16
in computer vision?

Explain the process of triangulation in reconstructing 3 RE 16
3D points from 2D projections.

How does two-frame structure from motion help in 3D 3 RE 16
scene reconstruction?

What is factorization, and how does it aid in motion 3 RE 16
estimation?

What is bUNIe adjustment, and why is it important in 3 RE 16
refining 3D reconstructions?
Ilustrate how optical flow is used for motion tracking. 3 UN 16
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UNIT IV

3D RECONSTRUCTION

Shape from X - Active range finding - Surface representations - Point-based representations-
Volumetric representations - Model-based reconstruction - Recovering texture maps and

albedosos.
Q.No Question CO BTL Marks
PART A
1. What is Shape from X? 4 RE 2
2. Explain Active Range finding. 4 RE 2
3. What are Surface Representations? 4 RE 2
4. Define Point-based Representations. 4 RE 2
5. What are VVolumetric Representations? 4 RE 2
6. Explain Model-based Reconstruction. 4 RE 2
7. What is Texture Mapping? 4 RE 2
8. What is Albedo in 3D Reconstruction? 4 RE 2
9. What is Shape from Shading (SFS)? 4 RE 2
10.  What is Shape from Motion (SFM)? 4 RE 2
11.  Explain Shape from Texture. 4 RE 2
12.  What is Structured Light Scanning? 4 RE 2
13.  What is Time-of-Flight (ToF) in Range finding? 4 RE 2
14.  Define Voxel Grids in Volumetric Representations. 4 RE 2
15.  What is a Signed Distance Field (SDF)? 4 RE 2
PART-B

1. Compare point-based and volumetric representations. 4 UN 16
2. Explain how Shape from Motion and Multi-view Stereo 4 RE 16

differ.
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Summarize the role of SDF in volumetric 4 UN 16
representations.

What are the advantages of model-based reconstruction 4 RE 16
for known objects?

How do time-of-flight sensors aid in active range 4 RE 16
finding?

Explain how texture maps differ from albedo maps. 4 RE 16
Illustrate a practical application of structured light 4 UN 16
scanning.

Explain in detail about recovering texture maps with 4 RE 16

advantages and disadvantages.
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UNIT V

IMAGE-BASED RENDERING AND RECOGNITION

View interpolation Layered depth images - Light fields and Lumigraphs - Environment
mattes - Video based rendering-Object detection - Face recognition - Instance recognition -
Category recognition - Context and scene UNerstanding- Recognition databases and test sets.

Q.No

© N o g &~ w Do

10.

11.

12.

13.

14.
15.

Question CO BTL Marks
PART A
What is View Interpolation? 5 RE 2
What are Layered Depth Images (LDlIs)? 5 RE 2
Explain Light Fields and Lumigraphs. 5 RE 2
What are Environment Mattes? 5 RE 2
Explain about Video-Based Rendering. 5 RE 2
What is Object Detection? 5 RE 2
Explain Face Recognition. 5 RE 2
What is Instance Recognition? 5 RE 2
What is Category Recognition? 5 RE 2
What is Context and Scene UNerstanding? 5 RE 2
Explain Recognition Databases. 5 RE 2
What are Test Sets in Recognition? 5 RE 2
What is Multi-view Object Recognition? RE
Illustrate Feature Matching in Recognition. 5 UN
What is Transfer Learning? 5 RE 2
PART-B
Compare instance  recognition and category 5 UN 16
recognition.
Explain the importance of layered depth images in 5 RE 16
rendering.
Explain in detail about how light fields improve image 5 RE 16
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synthesis.

How do video-based rendering techniques enhance 5 RE 16
sports replays?

Explain the difference between recognition databases 5 RE 16
and test sets.

How can transfer learning improve image recognition 5 RE 16
models?

Summarize a practical application of object detection 5 UN 16
in autonomous vehicles.

How does augmented reality use image-based 5 RE 16

rendering techniques?
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CEC 352

Satellite Communication
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UNIT |
SATELLITE ORBITS

Kepler’s Laws, Newton’s law, orbital parameters, orbital perturbations, station keeping,
Geostationary and non-Geo-stationary orbits — Look Angle Determination- Limits of
visibility —eclipse-Sub satellite point —Sun transit outage-Launching Procedures - launch
vehicles and propulsion.

Q.No Question CO BTL Marks
PART A
1. What is Satellite? 1 RE 2
2 What is Geostationary orbit? 1 RE 2
3. What are called as orbital elements? 1 RE 2
4.  List the different services of satellite systems. 1 RE 2
5.  Define Polar-orbiting Satellites. 1 RE 2
6. State Kepler’s second law. 1 RE 2
7. State Kepler’s third law 1 RE 2
8.  State Kepler’s First law. 1 RE 2
9 Define apogee & perigee. 1 RE 2
10  What is line of apsides? 1 RE 2
11  Define ascending & descending node. 1 RE 2
12 Define inclination. 1 RE 2
13 Define mean anomaly & true anomaly. 1 RE 2
14 Mention the apogee & perigee height. Ra = a(1+e). 1 RE 2
15  What is sidereal time? 1 RE 2
PART B
1.  Explain how Keplers’s and Newton’s law are used to 1 UN 16
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describe the orbit. Explain about satellite launch vehicles.

Explain in detail about various orbital elements. 1 UN 16
Describe the theory and analysis in determining the look 1 UN 16
angles of the satellite.

Discuss in detail about Orbital Perturbations 1 UN 16
i) Discuss about Satellite Eclipse and Sun transit outage ii) 1 UN 16

What is station keeping explain in detail.
What are GEO satellites and Non-GEO satellites? Explain in 1 UN 16
detail.

Explain in details about launching procedure of a satellite. 1 UN 16
Explain how Newton’s laws are used to describe the orbit.
Explain how a satellite is placed in a geostationary orbit. 1 UN 16
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UNIT 11
SPACESEGMENT

Spacecraft Technology- Structure, Primary power, Attitude and Orbit control, Thermal
control and Propulsion, communication Payload and supporting subsystems, Telemetry,
Tracking and command-Transponders-the Antenna Subsystem.

Q.No Question CO BTL Marks
PART A
1. Name the two segments of basic satellite communication. 2 RE 2
2 Write short notes on altitude control system. 2 RE 2
3. What is declination? 2 RE 2
4.  What is meant by payload? 2 RE 2
5. What is meant by Transponders? 2 RE 2
6.  Write short notes on station keeping. 2 RE 2
7. What is meant by pitch angle? 2 RE 2
8.  What is a propellant? 2 RE 2
9 Define S/N radio 2 RE 2
10  What is meant by momentum wheel stabilization? 2 RE 2
11  Define noise factor. 2 RE 2
12 Whatis TETA? 2 RE 2
13 What is meant by spot beam antenna? 2 RE 2
14 What is meant by transponder? 2 RE 2
15  What is meant by frequency reuse? 2 RE 2
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Part B

Explain how the attitude and orbit control system (AOCS) is 2 UN 16
achieved through spin stabilization system? Give necessary

diagrams.

Explain the Telemetry, Tracking & Command (TT&C) 2 UN 16
subsystem, including block diagram and functions.

Explain the Attitude and Orbit Control Subsystem 2 UN 16
(AOCS) in detail, with block diagram and operation.

Explain what is meant by satellite attitude and briefly 2 UN 16
describe two forms of attitude control.

Explain the block diagram of generalized space craft TTC 2 UN 16
system.

Explain Spin Stabilization and Three-axis Stabilization. 2 UN 16
Define and explain the terms roll, pitch and yaw and Explain 2 UN 16
the tracking, telemetry and command facilities of a satellite

part of the space segment or part of the groUN segment of the

system?

Explain the operation of any two types of transponders, 2 UN 16

supported by block diagrams.
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UNIT I

SATELLITE LINK DESIGN

Basic link analysis, Interference analysis, Rain induced attenuation and interference,
lonosphere characteristics, Link Design with and without frequency reuse.

Q.No Question CO BTL Marks
PART A
1.  State the equation of link budget. 3 RE 2
2 List the basic requiREents of an earth station antenna. 3 RE 2
3. What is orbital separation? 3 RE 2
4.  List the ionospheric effects on space link. 3 RE 2
5. What is terrestrial interface? 3 RE 2
6.  List the examples of return link applications? 3 RE 2
7. What are the earth station parameters affecting C/N ratio? 3 RE 2
8.  Define Carrier to noise ratio and the earth station parameters 3 RE 2
affecting it.
9 How does the bandwidth of a transponder can be increased? 3 RE 2
10  What is noise power spectral density? 3 RE 2
11  Define Satellite uplink. 3 RE 2
12 Define antenna gain. 3 RE 2
13 What is called antenna noise? 3 RE 2
14 Why is the satellite link probably the most basic in 3 RE 2
microwave communication?
15  Whatis EIRP? 3 RE 2
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PART B

Explain about the steps involved in satellite link design 3 UN 16

without frequency reuse.

Discuss in detail about Interference analysis. 3 UN 16
Explain about various types of losses in satellite link and 3 UN 16

discuss about it.

What is link power budget calculation? Explain about the 3 UN 16

steps involved in link power budget calculation.

Discuss in detail about Digital Video Broadcast. 3 UN 16
Explain about uplink satellite circuit &downlink satellite 3 UN 16
circuit.

Write short notes about the steps involved in satellite link 3 UN 16

design with frequency reuse.

Outline the ways in which demand assignment may be 3 UN 16

carried out in FDMA. What is known as pre-assigned traffic.
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UNIT IV

SATELLITE ACCESS AND CODING METHODS

Modulation and Multiplexing: Voice, Data, Video, Analog — digital transmission system,
Digital video Broadcast, multiple access: FDMA, TDMA, CDMA, DAMA Assignment
Methods, compression —encryption, Coding Schemes.

Q.No Question CO BTL Marks
PART A

1. What are the methods of multiple access techniques? 4 RE 5
2  What is CDMA? And its types? 4 RE 9
3. What is an TDMA? What are the advantages? 4 RE 9
4.  Define multiple access. 4 RE 5
5. What is carrier and bit-timing recover? 4 RE 9
6.  What is burst code word? 4 RE 9
7. What is amplitude modulation? 4 RE 9
8.  What are the analog transmission technigue. 4 RE 5
9  What are the disadvantages of FDMA. 4 RE 5
10  What are the limitations of FDMA-satellite access? 4 RE 5
11  Distinguish between pre-assigned and demand — assigned 4 RE

TDMA satellite access 2
12 List out some of the features of TDMA 4 RE 5
13  List out some of the features of CDMA 4 RE 5
14 How will you generally classify compression of data? 4 RE 9
15  What is an error detecting code? 4 RE 9
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PART B

Explain in detail about Modulation and Multiplexing in voice, 4

Data ,Video and Analog signals. UN 16
Discuss in detail about Frequency Division Multiple Access 4
. UN 16
technique
Compare the features of the various multiple access 4
schemes deployed for satellite access. Compare the salient UN 16
features of FDMA, TDMA and CDMA.
Explain in detail about compression and encryption 4
techniques used in satellite communication. UN 16
Explain the technical features of TDMA frame structure and 4 16
: i UN
Write the design aspects.
Explain in detail the Code division multiple access technique 4 UN 16
and lists its advantages.
Explain about the time division multiplexing and bandwidth 4 16
. ) : L UN
requiREents in a satellite transmission system
Explain the Principle behind spectrum spreading and 4 16
dispreading and how this is used to minimize interference in a UN
CDMA system
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UNIT V

SATELLITE APPLICATION

INTELSAT Series, INSAT, VSAT, Mobile satellite services: GSM, GPS, INMARSAT, LEO,
MEO, Satellite Navigational System. GPS Position Location Principles, Differential GPS,

Direct Broadcast satellites (DBS/DTH).

Q.No

© © N o o »~ W p B

N = T
g A W N L O

Question CO BTL Marks
PART A

Write short notes on INTELSAT. 5 RE 5
What do INTELSAT, INMARSAT,INSAT stand for? 5 RE 2
What are the satellite mobile services? 5 RE 5
What are VSATS? 5 RE 9
Write short notes on INMARSAT. 5 RE 5
What are the INMARSAT services? 5 RE 5
Define LEO. 5 RE 9
Define MEO. 5 RE 9
Define Satellite Navigational System. 5 RE 9
What are the services and features of GSM? 5 RE 5
What is a direct broadcasting satellite? 5 RE 5
What are the INSAT services? 5 RE 5
Write short notes on digital audio broadcast. 5 RE 5
What are the applications of GPS? 5 RE 5
What is the difference between a geostationary orbit and a 5 RE

geosynchronous orbit? 2

PART B

Discuss in detail about various INTELSAT series satellites. 5 UN 16
Discuss in detail about INSAT and VSAT UN 16
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Explain the principle behind the operation of GPS satellites 5 UN

system and list out some of the 16
GPS satellite system currently in use.

Write short notes on Differential GPS and Direct Broadcast 5 UN
Satellites system 16
Discuss in detail about INMARSAT satellites and its 5 UN 16
applications

Explain about the LEO and MEO satellite system and discuss 5  UN 16
about its applications.

Write in detail about the GSM technology and its application 5 UN 16
in mobile satellite services.

Explain how DTH operation is carried out with a neat 5 UN 16
diagram

-—-END---
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CEC345

Optical Communication and Networks
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UNIT |
INTRODUCTION TO OPTICAL FIBER COMMUNICATION

Introduction - The General Systems - Advantages of Optical Fiber Communication- Ray Theory
Transmission: Total Internal Reflection, Acceptance Angle, Numerical Aperture, Skew Rays -
Electromagnetic Mode Theory for Optical Propagation: Modes in a Planar Guide, Phase and group
velocity - Cylindrical Fiber: Step index fibers, Graded index fibers - Single mode fibers: Cut-off
wavelength.

Q.No Question CO BTL Marks
PART A

1 What are the advantages of single mode fibre over multi- 1 RE

mode fiber? 2
2 Compare group velocity with phase velocity. 1 UN 2
3 What is optical fibre communication system and its 1 RE

advantages? 2
4 What are the benefits of using step index fiber? 1 RE 2
5. What is the necessity of cladding for an optical fiber? 1 RE 2
6 What are the conditions for light to be propagation inside 1 RE

a fiber? 2
7 State Snell’s law. 1 RE 2
8 Define acceptance angle & numerical aperture. 1 RE 2
9 Distinguish meridional rays from skew rays. 1 UN 2
10  What is total internal reflection ? mention its conditions 1 RE 2
11  What is critical angle of incidence? 1 RE 2
12 Define Mode-field diameter 1 RE 2
13  What is total internal reflection? and condition for internal 1 RE

reflection 2
14  What is V number or normalized frequency of fiber? 1 RE 2
15  What is the principle used in the working of fibers 1 RE 5

as light guides?
PART B
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(i) Explain the ray theory of fiber with special mention 1 UN 10
about TIR (Total Internal Reflection), acceptance angle
and numerical aperture.

(i) Calculate the cutoff wavelength of a single mode fiber 6
with core radius of 4 um and A = 0.003. (6)1

(i) With neat sketch, construct the various types of 1 AP 10
optical fibers with respect to indexing.

(if) A step index fiber has an acceptance angle of 20° 6

in the air. The fiber has a relative refractive index of
2.5%. Identify critical angle at the core cladding
interface of the fiber and also find numerical

aperture.

a. Build an expression for numerical aperture of step index 1 AP 12
fibre 4
b. Relative refractive index, difference between the core AP

axis, and cladding of graded index fibre is 0.7 % when the
refractive index at the core axis is 1.45.1dentify the value
of numerical aperture of the fibre along the axis, when the
index profile is assumed to be a triangle.

Give a detailed illustration of Modes, Mode coupling. 1 UN 16
Step and Graded index fibers in Cylindrical Fiber.
(i)Derive expression for the linearly polarized modes in 1 AP 12

optical fibers and identify the equation for V number.
(if) Compare the structure and characteristics of step index

and graded index fiber. 4
(i) With the neat block diagram, explain the 1 RE 10
fundamental blocks of optical fiber communication.

(i) Find the core radius necessary for single mode RE 6
operation at 1320 nm of a step index fiber with n1 =

1.48 and

n2 = 1.478. find the numerical aperture and
Acceptance angle of this fiber.

(i))With diagram, explain electromagnetic mode 1 UN 8
theory of optical propagation.

(i) Describe and derive modes in planar guide. 8
Construct the mode equations for a circular fibre 1 AP 16

using Maxwell’s equations.
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UNIT II

TRANSMISSION CHARACTERISTICS OF OPTICAL FIBERS

Attenuation - Material absorption losses in silica glass fibers: Intrinsic absorption, Extrinsic
absorption - Linear scattering losses: Rayleigh Scattering, Mie Scattering -Nonlinear scattering
losses: Stimulated Brillouin Scattering, Stimulated Raman Scattering — Fiber Bend Loss —
Dispersion- Chromatic dispersion: Material dispersion, Waveguide dispersion- Intermodal
dispersion : Multimode step index fiber, Multimode graded index fiber.

Q.No

~ W op B

© © N o O

11
12
13
14
15

Question

PART A

What are the causes for attenuation in optical fibre? also
recall the expression for determining attenuation.

What is Rayleigh scattering ?

How is silica fibre made?

Differentiate dispersion shifter and dispersion flattened

fibers.
Define attenuation.

What do you mean by Polarization Mode Dispersion?
What are bending loss? Name any two types?
Mention the two causes of intra-modal dispersion.

What factors cause Rayleigh scattering in optical fibers?

Define group velocity dispersion

What are the requirements of a good connector?

What is Fresnel reflection?

What are the types of misalignment?

List the factors that cause intrinsic joint losses in a fiber.

What are the techniques used in splicing?

PART B

CO BTL Marks

RE
RE
RE

N NN DD
N NN DN DN

UN

RE
RE
RE
RE
RE
RE
RE
RE
RE
RE

[ B N S S A e S B S A I \C T S N \S
N NN DD DN NN DD DD DN

RE

(i)Outline the characteristics of silica glass fiber with material 2 UND 8

absorption losses.

(i) Describe how Mie scattering has impact on transmission 8

in optical fiber than Rayleigh scattering.
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(i) A 30 km long optical fiber exhibits and rms pulse 2 UN 8
broading of 15 ns due to material dispersion alone, when the
power is launched from an LED operating at 700 nm with a
spectral width of 25 nm. Find the material dispersion

parameter of the fiber. 8
(i1) Explain the importance of dispersion in a multimodal

fiber.

Explain the primary approaches of inter modal and 2 UN 16

intramodal dispersion in optical fiber.

Explain expanded beam connectors with neat diagram 2 UN 16
In detail, explain linear and nonlinear scattering losses. 2 UN 16
Explain material and wave guide dispersion mechanism with 2 UN 16
necessary mathematical expression.

Explain mechanical splices with neat diagram 2 UN 16
What are the causes of signal attenuation in optical fiber? 2 UN
Explain about it in detail. 16
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UNIT I
OPTICAL SOURCES AND OPTICAL DETECTORS

The laser : Introduction - Basic concepts: Absorption and emission of radiation, Population
inversion , Optical feedback and laser oscillation, Threshold condition for laser oscillation-
Optical emission from semiconductors: The PN junction, Spontaneous emission, Carrier
recombination, Stimulated emission and lasing, Hetero junctions- LED: Introduction-
Power and Efficiency - LED structures: Planar LED, Dome LED, Surface emitter LED,
Edge emitter LED- LED Characteristics. Optical Detectors: Introduction, Optical
Detection Principles, Quantum Efficiency, Resposivity, P-N Photodiode ,P-1-N Photo Diode
and Avalanche Photodiode.

Q.No Question CO BTL Marks
PART A
1. What is the threshold condition for LASER oscillation? 3 RE 2
2 What is meant by population inversion? 3 RE 2
3. Differentiate spontaneous emission and stimulated emission? 3 UN 2
4. What is LED and its characteristics? 3 RE 2
5. Define internal quantum efficiency. 3 RE 2
6.  What is mass action law? 3 RE 2
7. What are the requirements of a photo detector? 3 RE 2
8.  What are the drawbacks of Avalanche photo diode? 3 RE 2
9 Define response time and list the factors that influence the 3 RE 2
response time of a photo diode.
10  Define multiplication M. 3 RE 2
11  What are the conditions for a high signal- to- noise ratio in a 3 RE 2
Photodetector?
12 Define ionization rate. 3 RE 2
13 What is p+ « p n+ reach- through structure? 3 RE 2
14 Define long wavelength cut off related to photodiode 3 RE 2
15  What is the threshold condition for LASER oscillation? 3 RE 2
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PART B

1.

(i) Explain the working principle of PIN photodiode and
avalanche photo diode

(i1) Infer the features of Dome LED, Surface emitter LED,
Edge emitter LED.

What is meant by hetero junction? Mention its advantages.
Define internal quantum efficiency of an LED. An LED has
radiative and non radiative recombination times of 30 and
100 ns respectively. Determine the internal quantum
efficiency

(1) What do you understand by optical wave confinement and
current confinement in LASER diode? Explain with suitable
structures.

(ii) Recall the different noise sources of a photo detector.
Define SNR of photo detector. What condition should be met
achieve a high SNR .explain why?

Semiconductor-based LED's and laser diodes generally have
two emission configurations. Examine your answer with a
case study.

(i) Draw and compare the construction and operation
characteristics of PIN and Avalanche photo diode.

(if) compare the advantages and disadvantages over PIN
Photodiode

(i)What are the characteristics required for an optical source?

(i1) Draw the structure of Edge emitting LED and Surface

emitting LED & explain operation

(i))Outline the structure and electric fields in the APD and

3

UN

RE

RE

RE

AN

UN

UN
UN

UN
UN

16

16

16
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explain its working.
(ii) Hlustrate various noise sources available in APD and also
derive the expression for the optimum gain at maximum UN 8

signal to noise ratio.
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UNIT IV
OPTICAL FIBER MEASUREMENTS

Introduction- Total Fiber Attenuation Measurement, Fiber Dispersion Measurements In Time
Domain and Frequency Domain, Fiber Cut off Wavelength Measurements, Numerical
Aperture Measurements. Fiber Diameter Measurements,.Reflectance And Optical Return
Loss, Field Measurements

Q.No Question CO BTL Marks
PART A

1. Define Optical return loss. 4 RE 2

2 Outline the need for fibre attenuation measurements 4 RE 2
techniques.

3. How is attenuation measured in fiber optic? 4 RE 2

4. How does one determine the amount of optical return loss? 4 RE 2

5. Define the term Quantum limit 4 RE 2

6.  State the significance of maintaining the fiber output 4 RE 2
diameter constant.

7. Mention few fiber diameter measurement techniques. 4 RE 2

8.  What are the methods employed for measuring attenuation in 4 RE 2
optical fiber?

9 What are the methods used to measure fiber refractive index 4 RE 2
profile?

10  State detector response time. 4 RE 2

11 Define effective cut-off wavelength 4 RE 2

12 Compare cutback technique and insertion loss method. 4 RE 2

13 Mention the various optical fiber measurements. 4 RE 2

14 What is meant by bit error rate? 4 RE 2
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What is meant by inter symbol interference (1SI)?

PART B

Explain the insertion loss methods of measuring attenuation
in a optical fiber.

Explain how intermodal dispersion measurements are
carried out in frequency domain

Explain with neat diagram for measuring various
characteristics parameters of optical fiber with a mention on
measurement challenges.

Outline the methods to measure the numerical aperture of a
fiber.

Outline the receiver operation with neat block diagram.

Explain the measurement technique used in the case of

(1) Numerical aperture

(i) Refractive index profile

(iii) Fiber cut-off wave length

(iv) Fiber diameter

Explain the different methods employed in measuring the
attenuation in optical fiber with neat block diagram

OR

What method is used for attenuation measurement? Illustrate
with example.

Develop the methods used for measuring

Intermodal dispersion and chromatic dispersion.

What are the performance measures of a digital

receiver? Derive an expression for bit error rate of a digital

receiver.

RE

UN

UN

UN

UN
UN

UN

AN

AN

16

16

16

16

16

16

16
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UNIT V
OPTICAL NETWORKS

Q.No Question CO BTL Marks
PART A
1. Define Optical network node and switching elements. 5 RE 2
2 Mention the techniques used in processing the header in 5 RE 2

packet switching network.

3. What is the difference between ONT and PONET? 5 RE 2

4. What is a long haul network? 5 RE 2

5. State the concept of WDM. What are the advantages of 5 RE 2
WDM?

6.  What is SONET? Enumerate the various SONET/SDH 5 RE 2
layers.

7. Write a short note on soliton. 5 RE 2

8.  What is optical CDMA? 5 RE 2

9 What are the drawbacks of broadcast and select networks for 5 RE 2
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11
12

13
14

15

wide area network applications?
Draw the basic structure of STS — 1 SONET frame.
What is EDFA?

List the system requirements need in analyzing a point —to
point link.

What were the problems associated with PDH networks?

Mention the four common topologies used for fiber optic
networks.
What are the most important non-linear effects of optical

fiber communication?
PART B

(i)Show different methods of protecting a WDM mesh
network against node failure and link failure.

(i) Explain different types of Optical Network Transmission
modes.

Explain the different types of Optical Switching Networks
and protocols used in optical communication.

Describe how optical networks are deployed to cover Local
Area, Metropolitan area and Long Haul networks.

What are the different types of wavelength division
multiplexing? Explain it in detail.

Provide examples of optical network routing and wavelength
assignment.

(i)Explain the architecture of SONET and discuss nonlinear
effects on Network performance.

(i) Explain in detail Rise time budget and link power budget
used to evaluate the link performance.

Summarize the performance improvement of WDM and
EDFA systems.

RE
RE
RE

RE
RE

RE

AP

UN

UN

UN

UN

UN

16

16

16

16
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With suitable example, explain the conditions and constraints 5

in the formulation and solution of routing and wavelength N o
assignment problem in an optimal way.

Write short notes on 5 UN

(i) Wavelength route networks 16

(ii) Optical CDMA.
----END---
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VLSI and chip Design
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UNIT |
MOS TRANSISTOR PRINCIPLES

MOS logic families (NMOS and CMOS), Ideal and Non Ideal IV Characteristics, CMOS devices.
MOS(FET) Transistor Characteristic UNer Static and Dynamic Conditions, Technology Scaling,
power consumption

Q.No Question CO BTL Marks
PART A
1. What is MOSFET? 1 RE 2
2. State Moore’s law and How does MOSFET act as switch? 1 RE 2
3. What is Channel-length modulation? 1 RE 2
4. Why Nmos devices conduct strong 0 and weak 1? 1 RE 2
5. By what factor gate capacitance must be scaled if constant electric 1 AP 2
field scaling applied?
6. Define velocity saturation and mobility degradation. 1 RE 2
7. What is body effect? 1 RE 2
8.  What are the disadvantage of pass transistor logic? 1 RE 2
9. How dose a transmission gate produce fully restored logic output? 1 RE 2
10. Define Low and high noise margin of a CMOS inverter with 1 RE 2
11. Erlilto ?He sources of power dissipation in cmos circuits 1 RE 2
12.  Why do we need the scaling? 1 AN 2
13.  Describe the scaling principles. 1 RE 2
14.  Relate the fundamental units of scaling in CMOS process. 1 UN 2
15.  Compare the principle of constant field and lateral scaling 1 UN 2
PART B
1. Explain the operation and derive the equation for output current 1 UN 16

in the three regions of a MOS transistor and draw the VI

characteristics
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Explain in detail of C-V characteristics of MOSFET. 1 UN 16

Explain Non Ideal | — V characteristics or second order effects of 1 UN 16
MOS transistor with neat diagrams and necessary equations.
Explain with neat diagram the n-well and channel formation in 1 UN 16

CMOS planar process.
Draw and explain the D.C and transfer characteristics of a CMOS 1 AP 16
inverter with necessary conditions for the different regions of

operation

Explain the need of scaling, scaling principles and fundamental 1 UN 16
units of CMQOS inverter.

Discuss the principle of constant field and lateral scaling. And 1 AN 16

write the effects of the above scaling methods on the device

characteristics.

Write layout design rules and draw the diagrams for NAND and 1 UN 16
NOR gates.
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UNIT 11
COMBINATIONAL LOGIC CIRCUITS

Propagation Delays, stick diagram, Layout diagrams, Examples of combinational logic design,
Elmore’s constant, Static Logic Gates, Dynamic Logic Gates, Pass Transistor Logic, Power
Dissipation, Low Power Design principles.

Q.No Question CO BTL Marks
PART A
1. Define propagation delay, contamination delay, Fall time and Rise 2 RE 2

time with neat sketch of CMOS Delay estimation curve.

2. Draw nMOS and pMOS RC delay model. 2 RE 2

3. State Stick diagram Rules and colours with an example. 2 RE 2

4. List the layout Rules and draw an example layout. 2 RE 2

5.  Compare Static and dynamic CMOS logic characteristics, properties 2  UN 2
and advantages.

6.  Define Elmore’s delay and draw the linear delay model 2 RE 2

7. What is the difference between melay and moore state machines? 2 UN 2

8.  Compare Transmission gate, pass transistor and CMOS Domino 2 UN 2
logic?

9. How will you reduce dynamic power dissipation? 2 RE 2

10.  Why single phase  dynamic  logic  structure cannot be 2 AP 2
cascaded?

11. What do you meant by design margin? 2 RE 2

12.  What are the methods to reduce dynamic power dissipation? 2 RE 2

13. What is called static and dynamic sequencing element ? 2 RE 2

14.  Define power estimation and dissipation. 2 RE 2

15.  List the sub threshold conditions or leakage sources. 2 RE 2

PART B

1. (i) Explain Stick diagram rules with the 3 input NAND. 2 UN 16
(i) Explain the Layout Rules with an example application circuit.

2. Explain various delays and Delay models with neat diagram, 2 UN 16

expressions and graphs.
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Explain Various Static CMOS logics with example for each. 2 UN 16

Define Elmore’s delay. Apply linear delay model to explain the speed 2 AP 16
of any CMOS logic circuits(NAND or NOR).

Explain the power dissipation issues in CMOS logics 2 UN 16
Analyse and Explain the reduction methods of dynamic low power 2 AN 16
dissipation.
Explain the reduction methods of static power dissipation. 2 UN 16
Analyse and Explain the reduction methods of Static low power 2 AN 16
dissipation.
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UNIT I
SEQUENTIAL LOGIC CIRCUITS AND CLOCKING STRATEGIES

Static Latches and Registers, Dynamic Latches and Registers, Pipelines, Nonbistable Sequential
Circuits. Timing classification of Digital Systems, Synchronous Design, Self-Timed Circuit Design

Q.No Question CO BTL Marks
PART A
1. Wh_at are the sequencing methods available in sequential circuit 3 RE 2
2. (El)eesfli%r; Setup time(Max-delay) and Hold time(Min-Delay). What is 3 RE 2
clock skew?
3. What are the advantages of differential flip flops? 3 RE 2
4. Compare metastability and Bistability? 3 UN 2
5. What is meant by differential ff 3 RE 2
6. How to design simple synchronizer? And define arbiter. 3 AP 2
7. What are the different phases of CMOS design flow? 3 RE 2
8. Compare C2MOS, Duel — edge triggered and TSPC Registers. 3 UN 2
9.  What is pipelining? And What is the need for non over lapping 3 RE 2
10. s/llohcai;?is called NORA-CMOS? And tabulate its operation modules. 3 RE 2
11.  Define dynamic logic rule and C?MOS rule. 3 RE 2
12. What is H-Tree clock distribution? And define clock jitter. 3 RE 2
13.  Define setup-time(Max -delay) and hold time(Min-delay) 3 RE 2
14.  State the function of a pulse register with its diagram and list its 3 RE 2
advantages and disadvantages.
15.  Define Sense amplifier based register and draw its circuit. 3 RE 2
PART B
1. Explain the various types of static latches and registers. 3 UN 16

2. Apply and explain the operation of Latches with Transmission gates. 3 AP 16
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Explain the various types of dynamic latches and registers. 3 UN 16

Explain the operation of TPCRS. 3 UN 16
Analyse and explain the timing parameters that characterizes the 3 AN 16
timing of sequential circuits

Apply and explain the structure NORA-CMOS with pipeline. 3 AP 16
Explain various interconnects in VLSI 3 UN 16
Analyse and explain various self-timed or asynchronous circuit 3 AN 16
design.
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UNIT IV

INTERCONNECT , MEMORY ARCHITECTURE AND ARITHMETIC CIRCUITS

Interconnect Parameters — Capacitance, Resistance, and Inductance, Electrical WiREodels,
Sequential digital circuits: adders, multipliers, comparators, shift registers. Logic
Implementation using Programmable Devices (ROM, PLA, FPGA), Memory Architecture
and Building Blocks,Memory Core and Memory Peripherals Circuitry.

Q.No

© o N o

11.
12.
13.
14.
15.

Question

PART A
Define Data path circuits

Draw the circuit of 4-bit adder

CO BTL Marks

Write the equations for Total delay and worst case delay in 4 4 RE 2

bit RCA.
Write the general equations for sum, carry, generate term and 4 RE 2
propagate term in CLA.
Define Manchester carry chain adder and write the expressions 4 AP 2
for Kill bit, generate term and propagate term.
Write delay equation for array multipliers. 4 RE 2
State Radix-2 Booth encoding table. 4 RE 2
Compare static RAM and dynamic RAM. 4 UN 2
Draw any three architectures used to design multipliers. 4 RE 2
Draw the dot diagram for Wallace tree multiplier. 4 RE 2
Define parasitic resistance, capacitance and inductance. 4 RE 2
How the throughput of a wire can be improved. 4 UN 2
List the interconnect parameters of all three types 4 AN 2
Draw the interconnect model for all three types 4 RE 2
List various interconnect routing. 4 AN 2
PART B
Explain data path circuits and the ripple carry adder 4 UN 16
Apply and explain High speed adders and the accumulator with 4 AP 16

neat diagram.
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Explain any three types of multipliers and Two Types of Shift 4 UN 16

registers.

Examine Speed and area trade off in memory architecture and 4 AN 16
its building blocks.

Explain operation of various types of Memory cell with neat 4 UN 16
diagram.

Explain memory peripheral circuits and programming 4 UN 16
technology in FPGA.

Explain various Interconnects. 4 UN 16
Apply and explain various inter connect models. 4 AP 16
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UNIT V
ASIC DESIGN AND TESTING

Introduction to wafer to chip fabrication process flow. Microchip design process & issues in test and
verification of complex chips, embedded cores and SOCs, Fault models, Test coding. ASIC Design
Flow, Introduction to ASICs, Introduction to test benches, Writing test benches in Verilog HDL,
Automatic test pattern generation, Design for testability, Scan design: Test interface and boUNary
scan

Q.No Question CO BTL Marks
PART A
1. What are the types of ASICs? 5 RE 2
2. Compare full custom and semicustom ASICs. 5 UN 2
3. List goals and objectives of Floor planning. 5 RE 2
4.  What is placement> give some example algorithms. 5 RE 2
5. Describe each type of routing. 5 UN 2
6.  What are the models should have in a cell library? 5 RE 2
7. What is meant by library cell design? 5 RE 2
8. State the building blocks of FPGA. Write the features of Xilinx 5 RE 2
FPGA.
9.  Describe the structure and functions of CLB and 10B. 5 UN 2
10.  List various routing procedures. 5 RE 2
11.  Compare VLSI, ULSI and GLSI. And what is feed through cell? and 5 RE 2
state their functions.
12.  What is VLSI testing, state its need and stages. 5 RE 2
13.  Distinguish Functionality test and manufacturing test. 5 UN 2
14.  Define Test benches, harness and regression testing. 5 RE 2
15.  Define BIST, IDDQ, BoUNary scan and TAP 5 RE 2
PART B
1. Explain The wafer to chip fabrication process. 5 UN 16
2. Examine ATPG and Test bench code writing with an example for 5 AN 16

each.
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Apply and explain in detail Boundary scan test with an example

Describe the scan-based approaches for Design for Testability in
detail.
Explain in detail about manufacturing chip level testing with
sufficient examples.
Explain microchip design process and test issues for complex chips,
Embedded cores and SoCs.
Explain in detail ASIC design flow and ASIC cell libraries.

Explain in detail about types of ASICs with neat diagrams.

AP
AN

AN

AN

UN
UN

16
16

16

16

16
16
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UNIT |
CONCEPTS

Sex vs. Gender, masculinity, femininity, socialization, patriarchy, public/ private, essentialism,
binaryism, power, hegemony, hierarchy, stereotype, gender roles, gender relation, deconstruction,

resistance, sexual division of labour.

Q.No Question CO BTL Marks
PART A
1. Define the term ‘Sex’. 1 RE 5
2 What is meant by ‘Gender’? 1 RE 5
3. Compare between masculinity and femininity. 1 UN 9
4. What is gender socialization? 1 RE 5
5. Define patriarchy with an example. 1 RE 5
6. What is the_difference between public and private spheres in 1 RE 5
gender studies?
7. What do you mean by essentialism in the context of gender? 1 RE 9
8. Explain binaryism with a gender-related example 1 UN 9
9 What is meant by hegemony? 1 RE 5
10 Define power in the context of gender relations. 1 RE 5
11 What is meant by gender roles? 1 RE 5
12 What is a stereotype? Provide an example related to gender. 1 RE 5
13 Define sexual division of labour. 1 RE 9
14 What is gender hierarchy? 1 RE 5
15 Explain_ the term ‘resistance’ in the context of gender 1 UN 5
oppression.
PART B
1. Explain the difference between sex and gender with suitable 1 UN 16

examples and sociological relevance.
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Classify the concept of patriarchy and its impact on gender
roles in private and public spaces.

Illustrate with real-life examples how the process of gender
socialization shapes expressions of masculinity and 1 AP 16
femininity in everyday life.

Explain the concept of essentialism and binaryism in gender

1 UN 16
theory.
Define the role of stereotypes in shaping gender identities.
) . . 1 RE 16
Give examples from media, culture, or education.
Explain the concept of hegemony with reference to gender
. 1 UN 16
and power relations.
What is meant by sexual division of labour? Discuss with 1 RE
examples from both domestic and workplace settings. 16
Summaries the concepts of deconstruction and resistance in 1 UN 16

understanding gender inequality.
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UNIT I
FEMINIST THEORY

Liberal, Marxist, Socialist, Radical, Psychoanalytic, postmodernist, ecofeminism

Q.No Question CO BTL Marks
PART A
1. What is Liberal Feminism? 2 RE 9
2 Name any two key ideas of Marxist feminism. 2 RE 5
3. What is the main focus of Socialist Feminism? 2 RE 5
4.  List any one difference between Radical and Liberal 9 RE
Feminism. 2
5.  Define the term "Patriarchy” in the context of Radical 9 RE
Feminism. 2
6.  What is the contribution of Simone de Beauvoir to feminist 9 RE
theory? 2
7. classify a short note on Psychoanalytic Feminism. 2 UN 5
8.  What is meant by Postmodernist Feminism? 2 RE 9
9 Define Ecofeminism in two lines 2 RE 9
10  List any two key figures associated with Radical Feminism. 2 RE 9
11  What do Marxist feminists say about capitalism and gender 9 RE
oppression? 2
12 Define one critique of Liberal Feminism. 2 RE 9
13 What is the relationship between class and gender in Socialist 5> RE
Feminism? 2
14 How does Ecofeminism connect environmental concerns with 5 RE
women's issues? 2
15 What role does language play in Postmodern Feminist 9 RE )

theory?
PART B

1.  Compare and contrast Liberal and Radical Feminism. Discuss

their views on patriarchy, equality, and social change. 2 UN 16
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Explain the key arguments of Marxist Feminism. How does it
link capitalism and women’s oppression?

Demonstrate with examples how the principles of Socialist
Feminism can be applied to understand both class and gender 2 UN 16
struggles in society.

Recall the contributions of Psychoanalytic Feminism to
understanding women'’s identity and sexuality.

What is Postmodern Feminism? Explain how it critiques
essentialism and embraces multiplicity of identities.

Explain the principles of Ecofeminism and describe how it
connects nature, ecology, and feminist ethics.

Illustrate with examples how the evolution of feminist theory
from liberal to postmodernist can be applied to understand 2  UN 16
contemporary gender issues.

Compare any three feminist theories (e.g., Marxist,

Psychoanalytic, Ecofeminist) with reference to their 2 UN 16
objectives.

2 RE 16
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UNIT I
WOMEN’S MOVEMENTS: GLOBAL, NATIONAL AND LOCAL

Rise of Feminism in Europe and America. Women’s Movement in India

Q.No Question CO BTL Marks
PART A
1. Define feminism. 3 RE 5
2 What is the significance of the Seneca Falls Convention? 3 RE 5
3. Name any two first-wave feminist leaders in Europe. 3 RE 5
4. What is the focus of second-wave feminism? 3 RE 5
5. Who wrote The Second Sex, and why is it important? 3 RE 5
6.  Mention one major demand of the first-wave feminists in 3 RE
America. 2
7. What was the role of Betty Friedan in the American feminist 3 RE
movement? 2
8.  What does the term “patriarchy” refer to in feminist theory? 3 RE 9
9 What is the difference between liberal and radical feminism? 3 RE 9
10  Name two Indian women reformers from the colonial period. 3 RE 5
11 Which Indian law criminalized sati and in which year? 3 RE 9
12  What was the role of Savitribai Phule in women’s education? 3 RE 2
13 Name any two organizations involved in the Indian women’s RE
) 3 2
movement post-1975.
14 What is the importance of the Mathura rape case in Indian 3 RE
feminist history? 2
15 Mention one goal of the National Commission for Women in 3 RE 5

India.

PART B

UNITED INSTITUTE OF TECHNOLOGY -



Discuss the major phases of the feminist movement in Europe

. 3 UN 16
and America.
Define the contributions of Wollstonecraft, Beauvoir, and 3 UN 16

Friedan to the development of feminist thought.
Trace the historical evolution of the women’s movement in UN

India from the colonial period to now. 3 16
Compare and contrast the feminist movements in the West
pare a 3 UN 6
and in India.
Demonstrate how specific Indian laws can be used to address
3 UN 16

issues related to women'’s rights in society.

Apply examples of grassroots/autonomous women’s groups
in India to show how they contribute to women’s 3 AP 16
empowerment and social change

Explain how global feminist ideas were adapted in the Indian ~ , yN
context. 16
Construct the challenges and achievements of the Indian

3 AP 16

women’s movement in the 21st century.
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UNIT IV
GENDER AND LANGUAGE

Linguistic Forms and Gender. Gender and Narratives.

Q.No Question CO BTL Marks
PART A
1.
Define gendered language with an example. 4 RE 2
2 What is meant by “marked” and “unmarked” forms in 4 RE
gendered linguistic structures? 2
3. )
Find one example of a gender-neutral pronoun. 4 RE 2
4. Who is Judith Butler and what is her contribution to 4 RE
gender and language theory? 2
5.
How does grammatical gender differ from social gender? 4 RE 2
6.  Relate one way in which women’s speech patterns are
said to differ from men’s, according to sociolinguistic 4 UN 2
studies.
7. What is the significance of the term “androcentric RE
4 2
language”™?
8. . . . .
Define the concept of “linguistic sexism”. 4 RE 2
9
What does “inclusive language” mean? 4 RE 2
10 Tell one language that heavily relies on grammatical 4 RE 5
gender and one that does not.
How can narrative voice influence the representation of RE
11 4 2
gender?
12 What is meant by “feminist narratology”? 4 RE 2
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14

15

What role does language play in performing gender,
according to poststructuralist theory?

Define one critique feminist theorists have about
traditional storytelling structures.

Tell one example of how a literary text challenges
traditional gender roles through its narrative.

PART B

Explain how linguistic structures reflect and reinforce
gender ideologies in society. Use relevant theories and
examples.

Demonstrate the concept of gender performativity through
language. How does language construct gendered
identities?

Illustrate the role of gender in narrative perspective. How
does the gender of the narrator or focalize shape the story?

Show how do gendered narratives differ in classical
literature and contemporary feminist texts? Provide
comparative examples.

Explain the challenges and strategies involved in creating
gender-inclusive language in different cultural and
linguistic contexts.

Summarise the impact of language reforms on gender
equality.

Identify how power dynamics between genders are
embedded in and reproduced through narrative forms.
Support your answer with literary or media examples.

Extend the contribution of feminist narratology to our
understading of storytelling and voice. How does it change
our interpretation of texts?

RE

RE

RE

UN

UN

UN

UN

UN

UN

AP

UN

16

16

16

16

16

16

16

16
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UNIT V
GENDER AND REPRESENTATION

Advertising and popular visual media. Gender and Representation in alternative Media.
Gender and social media

Q.No Question CO BTL Marks
PART A
1.  Define advertising. 5 RE 5
2  What is the role of a tagline in advertising? 5 RE 5
3. What are the types of advertising media. 5 RE 5
4.  Define visual media. 5 RE 5
5. What is the difference between print and digital media? 5 RE 5
6.  What do you understand about consumer behaviour? 5 RE 5
7. Define brand identity. 5 RE 5
8.  What is ajingle in an advertisement? 5 RE 5
9 Name two ethical issues in advertising. 5 RE 9
10  What is subliminal advertising? 5 RE 5
11  Define pop culture. 5 RE 9
12 What is viral marketing? 5 RE 9
13 List two elements of a TV commercial. 5 RE 9
14 Define media convergence. 5 RE 5
15  What is the AIDA model in advertising? 5 RE 5
PART B
1. Discus:s_the use of gender and stereotypes in popular 5 UN 16
advertising.
2. lllustrate how advertising influences popular culture. 5  UN 16
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How has the shift from print to digital media influenced your
understanding of advertising and how would you apply this 5 AP 16
knowledge in a modern marketing strategy.

Explain the role of visual culture in advertising with suitable

5 UN 16
examples.
Construct the impact of advertising on consumer psychology. 5 AP 16
Explain the concept of hegemony with reference to gender 5 UN
and power relations. 16
Compare traditional media and new media in the context of 5 UN
advertising. 16
Explain the importance of semiotics in visual advertisements. 5  UN 16

~—-END---
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