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UNIT I   AMPLITUDEMODULATION
2-Mark Questions (Brief Answers)
1. What are signals and systems in the context of communication? (Apr/May-17, Apr/may-16)
· Answer: Signals are time-varying quantities that carry information, while systems are entities that process or manipulate signals to produce desired outputs.
2. What is the time-domain representation of a signal? Apr/May-22
· Answer: The time-domain representation of a signal shows how the signal's amplitude varies with respect to time, providing a visual or mathematical description of the signal's behavior over time.
3. What is the frequency-domain representation of a signal? (Apr/May-17, Apr/may-16)
· Answer: The frequency-domain representation shows how the signal's energy is distributed across different frequencies, typically using a Fourier transform to analyze the signal's frequency components.
4. Define Amplitude Modulation (AM).
· Answer: AM is a modulation technique where the amplitude of a high-frequency carrier is varied in proportion to the instantaneous amplitude of a low-frequency message signal.
5. What is Double Sideband (DSB) modulation?
· Answer: In DSB modulation, both the upper and lower sidebands, along with the carrier, are transmitted, resulting in a wide bandwidth.
6. What is Single Sideband (SSB) modulation? Apr/May-21
· Answer: SSB modulation involves transmitting only one sideband (upper or lower) and suppressing the carrier, making it more bandwidth-efficient than DSB.
7. What is Vestigial Sideband (VSB) modulation?
· Answer: VSB modulation transmits one full sideband and a vestige (partial) of the other sideband, offering a compromise between DSB and SSB in terms of bandwidth and implementation.
8. What is angle modulation? (Apr/May-17, Apr/may-16)
· Answer: Angle modulation refers to modulation techniques where the carrier’s phase or frequency is varied according to the amplitude of the message signal, such as Frequency Modulation (FM) and Phase Modulation (PM).
9. What is Frequency Modulation (FM)?
· Answer: In FM, the frequency of the carrier is varied in proportion to the instantaneous amplitude of the message signal.
10. What is Phase Modulation (PM)?
· Answer: PM is a modulation technique where the phase of the carrier signal is varied in accordance with the instantaneous amplitude of the message signal.
11. What are the spectral characteristics of FM signals?
· Answer: FM signals have a broad frequency spectrum with an infinite number of sidebands that depend on the modulation index and frequency deviation.
12. What is the purpose of the Hilbert Transform in AM systems?
· Answer: The Hilbert Transform is used to generate the analytic signal, which is essential for obtaining the complex envelope of modulated signals, especially in SSB and VSB.
13. What is the Pre-envelope in AM modulation? Apr/May-21
· Answer: The pre-envelope is the complex representation of an AM signal that includes both the message signal and the carrier, used in signal processing for simplifying analysis.
14. What is the Complex Envelope in AM systems? (Apr/May-17, Apr/may-16)
· Answer: The complex envelope is a mathematical representation of the AM signal, isolating the amplitude and phase components for easier analysis and processing.
15. What is the Phase Shift Method for SSB generation?
· Answer: The Phase Shift Method generates SSB signals by shifting the phase of the carrier signal to suppress one of the sidebands, leaving only one sideband for transmission.
16. What is the Filter Method for SSB generation? (Apr/May-17, Apr/may-16)
· Answer: The Filter Method involves generating a DSB signal and then using a bandpass filter to remove one of the sidebands, leaving only the desired sideband.
17. What is a Superheterodyne Receiver?
· Answer: A Superheterodyne Receiver mixes the received signal with a local oscillator to produce an intermediate frequency (IF), which is easier to process and demodulate.
18. What is the importance of the intermediate frequency (IF) in the Superheterodyne Receiver?
· Answer: The intermediate frequency simplifies filtering and amplification, making it easier to process signals with improved sensitivity and selectivity.
19. How does the concept of the complex envelope help in AM modulation? Apr/May-22
· Answer: The complex envelope helps in representing the AM signal in a form that separates the amplitude and phase information, making analysis and demodulation easier, especially for advanced modulation techniques like SSB.
20. What is the significance of the frequency-domain representation in AM signals?
· Answer: The frequency-domain representation of AM signals shows the carrier and sidebands' frequency distribution, helping analyze bandwidth, spectral efficiency, and signal behavior.
16 MARKS
1. Explain the principles of Amplitude Modulation (AM) and discuss its types: DSB, SSB, and VSB. (Apr/May-17, Apr/may-16)
2. Discuss the concept of Angle Modulation, highlighting the differences between Frequency Modulation (FM) and Phase Modulation (PM).
3. Explain the spectral characteristics of angle modulated signals and the concept of Carson’s Rule.
4. Describe the SSB (Single Sideband) generation methods: Filter Method and Phase Shift Method. Apr/May-22
5. Explain the VSB (Vestigial Sideband) generation method using the Filter Method.
6. Discuss the role of the Hilbert Transform in AM systems. Apr/May-22
7. What is the Pre-envelope and Complex Envelope in AM techniques? Explain their significance.
8. Explain the working of a Superheterodyne Receiver and its advantages in AM systems.
9. Discuss the mathematical representation of AM, FM, and PM signals and their relationship to each other. (Apr/May-17, Apr/may-16)
10. Explain the key differences between DSB, SSB, and VSB modulation techniques in terms of bandwidth efficiency, power efficiency, and implementation.

UNIT II   RANDOM PROCESS &SAMPLING
2-Mark Questions (Brief Answers)
1. What is a random process? (Apr/May-17, Apr/may-16)
· Answer: A random process is a collection of random variables indexed by time or space, describing the evolution of a system over time under uncertainty.
2. What is Gaussian noise?
· Answer: Gaussian noise is a type of noise whose amplitude distribution follows a Gaussian (normal) distribution, with a mean of zero and a constant power spectral density.
3. What are the characteristics of white noise? Apr/May-22
· Answer: White noise has a constant power spectral density across all frequencies, meaning it has equal power at all frequency components. It is also uncorrelated over time.
4. What is the effect of noise in amplitude modulation (AM) systems?
· Answer: Noise in AM systems can degrade the signal quality by introducing distortion, reducing signal-to-noise ratio (SNR), and causing interference, especially at low power levels.
5. How does noise affect frequency modulation (FM) systems?
· Answer: Noise in FM systems primarily affects the frequency deviation, causing phase distortion and affecting the quality of the demodulated signal. FM systems are more resilient to noise compared to AM.
6. What is pre-emphasis in communication systems?
· Answer: Pre-emphasis is a technique where higher frequencies in a signal are amplified before transmission to improve the signal-to-noise ratio (SNR) and reduce the effect of noise at higher frequencies.
7. What is de-emphasis in communication systems?
· Answer: De-emphasis is the inverse process of pre-emphasis, where the higher frequencies that were amplified during transmission are attenuated during reception to restore the original signal.
8. What is the threshold effect in angle modulation?
· Answer: The threshold effect occurs in angle modulation (FM/PM) systems when the noise power exceeds a certain threshold level, causing significant distortion in the demodulated signal and a sharp drop in signal quality.
9. What is low-pass sampling? (Apr/May-17, Apr/may-16)
· Answer: Low-pass sampling is the process of sampling a continuous-time signal at a rate that is higher than the Nyquist rate but low enough to preserve the original signal's characteristics.
10. What is aliasing in signal processing?
· Answer: Aliasing occurs when a signal is sampled at a rate below the Nyquist rate, leading to high-frequency components being incorrectly mapped to lower frequencies, resulting in distortion.
11. What is signal reconstruction in digital signal processing? (Apr/May-17, Apr/may-16)
· Answer: Signal reconstruction refers to the process of recovering a continuous-time signal from its discrete samples using techniques like interpolation or low-pass filtering.
12. What is quantization in signal processing? Apr/May-22
· Answer: Quantization is the process of mapping continuous signal values to a finite set of discrete levels, which introduces quantization noise due to the approximation.
13. What is the difference between uniform and non-uniform quantization?
· Answer: In uniform quantization, the quantization levels are evenly spaced, whereas in non-uniform quantization, the spacing between levels varies, often to optimize performance for signals with non-uniform amplitude distributions.
14. What is quantization noise?
· Answer: Quantization noise is the error introduced when a continuous signal is quantized, caused by the difference between the actual signal value and the quantized value.
15. What is the Nyquist criterion?
· Answer: The Nyquist criterion states that a signal should be sampled at a rate at least twice the highest frequency present in the signal (Nyquist rate) to avoid aliasing and ensure accurate reconstruction.
16. What is logarithmic companding?
· Answer: Logarithmic companding is a technique used in signal compression, where the signal amplitude is compressed using a logarithmic scale, improving the dynamic range and reducing the effect of noise.
17. What is Pulse Amplitude Modulation (PAM)? (Apr/May-17, Apr/may-16)
· Answer: PAM is a modulation technique where the amplitude of a series of pulses is varied in proportion to the message signal, representing the signal in discrete time.
18. What is Pulse Position Modulation (PPM)? (Apr/May-17, Apr/may-16)
· Answer: PPM is a modulation technique where the position of each pulse is varied according to the instantaneous amplitude of the message signal, while the amplitude and width of the pulse remain constant.
19. What is Pulse Width Modulation (PWM)? Apr/May-22
· Answer: PWM is a modulation technique where the width of each pulse is varied in proportion to the instantaneous amplitude of the message signal, while the position and amplitude of the pulse are constant.
20. What is Pulse Code Modulation (PCM)?
· Answer: PCM is a method of converting an analog signal into a digital form by sampling the signal at regular intervals and quantizing each sample into a binary code.

16 MARKS
1.Explain the concept of a random process and describe its types. Apr/May-22
2.Discuss the characteristics of Gaussian noise and its impact on communication systems.
3.Explain the effects of noise in amplitude modulation (AM) and frequency modulation (FM) systems. (Apr/May-17, Apr/may-16)
4.What is pre-emphasis and de-emphasis in communication systems? Explain their roles in reducing noise.
5.What is the threshold effect in angle modulation systems? Discuss its significance. (Apr/May-17, Apr/may-16)
6.Explain low-pass sampling and the phenomenon of aliasing. How can aliasing be prevented? (Apr/May-17, Apr/may-16)
7.Describe the process of signal reconstruction. What methods are used to reconstruct a sampled signal?
8.What is quantization? Differentiate between uniform and non-uniform quantization.
9. Explain quantization noise and its effect on digital communication systems. Apr/May-21
10.Describe the Nyquist criterion and its significance in signal sampling and reconstruction.
UNIT III   DIGITAL TECHNIQUES
-Mark Questions (Brief Answers)
1. What is Pulse Modulation? (Apr/May-17, Apr/may-16)
· Answer: Pulse modulation is a technique where the information in a continuous-time signal is conveyed by modulating the characteristics of a series of pulses, such as pulse amplitude modulation (PAM), pulse width modulation (PWM), or pulse position modulation (PPM).
2. What is Differential Pulse Code Modulation (DPCM)?
· Answer: DPCM is a signal encoding technique where the difference between the current sample and the predicted value (based on previous samples) is quantized and transmitted, reducing the amount of data required.
3. What is Delta Modulation (DM)? (Apr/May-17, Apr/may-16)
· Answer: Delta modulation is a method of encoding a signal by transmitting only the difference between successive samples, using a single-bit signal to represent the direction of change (up or down).
4. What are the noise considerations in Pulse Code Modulation (PCM)?
· Answer: In PCM, noise can be introduced during the sampling, quantization, and transmission stages. Quantization noise is inherent due to the finite number of discrete levels used for signal representation. Additionally, noise in the transmission medium can degrade the signal quality.
5. What is the purpose of Digital Multiplexers?
· Answer: Digital multiplexers are used to combine multiple digital signals into a single signal for transmission over a shared communication channel, thus improving the efficiency of the channel.
6. What is the Channel Coding Theorem? (Apr/May-17, Apr/may-16)
· Answer: The Channel Coding Theorem states that it is possible to transmit data reliably over a noisy channel as long as the transmission rate does not exceed the channel capacity. It provides the theoretical foundation for error correction and reliable communication.
7. What are Linear Block Codes? (Apr/May-17, Apr/may-16)
· Answer: Linear Block Codes are error-correcting codes where the codewords are formed by linear combinations of a set of basis codewords. These codes can detect and correct errors in data transmission.
8. What are Hamming Codes? (Apr/May-17, Apr/may-16)
· Answer: Hamming codes are a type of linear block code that can detect and correct single-bit errors in data transmission. They are widely used in communication systems to ensure data integrity.
9. What are Cyclic Codes?
· Answer: Cyclic codes are a subclass of linear block codes where, if a codeword is valid, any cyclic shift of that codeword is also a valid codeword. These codes are commonly used in applications such as error correction in data storage and communication systems.
10. What are Convolutional Codes? Apr/May-22
· Answer: Convolutional codes are error-correcting codes where the encoder produces an output that depends not only on the current input but also on previous inputs. These codes are often used in systems requiring real-time error correction, such as satellite communication.
11. What is the Viterbi Decoder?
· Answer: The Viterbi Decoder is an algorithm used for decoding convolutional codes. It works by finding the most likely sequence of transmitted symbols based on the received signal and a metric of the likelihood of each possible path.
12. What is Pulse Amplitude Modulation (PAM)? (Apr/May-17, Apr/may-16)
· Answer: PAM is a modulation technique where the amplitude of a series of pulses is varied in proportion to the message signal, representing the signal in discrete time.
13. What is Pulse Width Modulation (PWM)?
· Answer: PWM is a modulation technique where the width of each pulse is varied according to the instantaneous amplitude of the message signal, while the position and amplitude of the pulse are constant.
14. What is Pulse Position Modulation (PPM)? (Apr/May-17, Apr/may-16)
· Answer: PPM is a modulation technique where the position of each pulse is varied according to the instantaneous amplitude of the message signal, while the amplitude and width of the pulse remain constant.
15. What is the concept of Quantization in PCM? (Apr/May-17, Apr/may-16)
· Answer: Quantization in PCM is the process of converting a continuous signal into a discrete representation by mapping continuous signal values to a finite set of discrete levels, which leads to quantization noise.
16. What is the difference between DPCM and DM? Apr/May-19
· Answer: DPCM encodes the difference between the current sample and a predicted value based on previous samples, whereas DM encodes the difference between the current sample and the previous sample itself, using a single bit for representation.
17. How does the noise in PCM affect the signal?
· Answer: Noise in PCM, especially quantization noise, introduces error in the representation of the signal. In addition, transmission noise can cause bit errors, leading to distortion of the original signal upon decoding.
18. What are the advantages of using Linear Block Codes?
· Answer: Linear block codes provide efficient error detection and correction. They allow for the correction of multiple errors and can be easily implemented in digital communication systems.
19. What is the significance of the Channel Capacity in the Channel Coding Theorem?
· Answer: The channel capacity is the maximum rate at which information can be transmitted over a channel with a given noise level, without error. The Channel Coding Theorem asserts that reliable communication can be achieved if the rate of transmission is below the channel capacity.
20. What role do Digital Multiplexers play in communication systems?
· Answer: Digital multiplexers allow multiple data streams to be combined and transmitted over a single channel, optimizing the use of available bandwidth. They enable efficient communication in systems where multiple users share the same communication medium.
16 MARKS
1. Explain Pulse Modulation and its types in detail(Apr/May-17, Apr/may-16)
2. Explain Differential Pulse Code Modulation (DPCM) and its advantages over PCM
3. Describe Delta Modulation (DM) and its working principle. Compare it with PCM and DPCM.
4. Explain the noise considerations in Pulse Code Modulation (PCM) and how it affects signal quality.
5. What is the Channel Coding Theorem? Discuss its importance in digital communication.
6. Explain Linear Block Codes, their types, and how they are used in error detection and correction.
7. What are Hamming Codes? Explain their construction and how they detect and correct errors. Apr/May-21
8. Explain Cyclic Codes and their advantages over linear block codes.
9. Describe Convolutional Codes and explain how they are decoded using the Viterbi algorithm.
10. Explain the working of Digital Multiplexers and their role in communication systems.

UNIT IV   DIGITALMODULATION SCHEME
1. What is the geometric representation of signals?
· Answer: The geometric representation of signals is a graphical representation of the signal constellation, where each point corresponds to a distinct signal or symbol. It is used to visually analyze modulation schemes like BPSK, QPSK, and QAM.
2. What is Coherent Binary Phase Shift Keying (BPSK)? (Apr/May-17, Apr/may-16)
· Answer: Coherent BPSK is a digital modulation technique where each bit is represented by one of two phases of a carrier signal (0° or 180°), with coherent detection requiring the receiver to know the phase of the carrier.
3. What is Binary Frequency Shift Keying (BFSK)?
· Answer: BFSK is a digital modulation technique in which two distinct frequencies represent binary data (0 and 1). The receiver detects the frequency to decode the transmitted data.
4. What is Quadrature Phase Shift Keying (QPSK)?
· Answer: QPSK is a digital modulation scheme that encodes two bits per symbol by using four distinct phases of the carrier (0°, 90°, 180°, and 270°). It is more bandwidth-efficient than BPSK.
5. What is Quadrature Amplitude Modulation (QAM)? (Apr/May-17, Apr/may-16)
· Answer: QAM is a modulation technique that combines both phase and amplitude modulation to encode multiple bits per symbol. It is commonly used in digital communication for high data rate transmission.
6. What is the Power Spectral Density (PSD) of a signal?
· Answer: PSD describes the distribution of signal power across different frequency components. It is used to analyze how the signal's energy is spread over frequency and to assess bandwidth efficiency.
7. What is the Bit Error Rate (BER) of a modulation scheme?
· Answer: The BER is the probability that a bit is incorrectly decoded in a digital communication system. It is a key performance metric used to assess the reliability of a modulation scheme.
8. How does the BER of Coherent BPSK compare to BFSK?
· Answer: Coherent BPSK typically has a lower BER than BFSK under similar conditions because BPSK uses phase changes, which are more robust to noise compared to frequency shifts in BFSK.
9. Explain the role of IQ representation in digital modulation.
· Answer: IQ representation involves using two components: in-phase (I) and quadrature (Q), to represent a signal in the complex plane. This is essential for modulating and demodulating signals in schemes like QPSK and QAM.
10. What is Carrier Synchronization in digital modulation?
· Answer: Carrier synchronization is the process of aligning the receiver’s local oscillator with the phase and frequency of the received carrier signal to accurately decode the transmitted signal.
11. What is a Non-coherent Receiver? Apr/May-19
· Answer: A non-coherent receiver does not require knowledge of the phase of the received carrier signal. Instead, it detects the signal using only the amplitude or frequency variations, such as in BFSK and DPSK.
12. What is the principle of Differential Phase Shift Keying (DPSK)? (Apr/May-17, Apr/may-16)
· Answer: DPSK is a modulation technique where the phase of the signal is encoded based on the difference between consecutive bits, rather than the absolute phase. It is used to reduce the need for carrier synchronization.
13. What is the significance of Adjacent Channel Power (ACP)?
· Answer: ACP measures the power that leaks into adjacent frequency channels from a transmitted signal. Minimizing ACP is essential for reducing interference and ensuring the efficient use of the available spectrum.
14. What is the occupied bandwidth of a digital signal? Apr/May-19
· Answer: Occupied bandwidth refers to the range of frequencies that a signal occupies, typically defined as the frequency range containing 99% of the signal’s power. It is important for determining the bandwidth efficiency of a modulation scheme.
15. What is the concept of Error Vector Magnitude (EVM)?
· Answer: EVM measures the difference between the ideal transmitted signal and the received signal in the complex plane. It is a key performance metric for assessing the quality of the transmitted signal in digital modulation schemes.
16. What is the structure of Non-coherent Receivers in digital modulation?
· Answer: Non-coherent receivers do not need phase synchronization with the carrier. They rely on detecting changes in the signal's amplitude or frequency to decode the transmitted data.
17. How is Coherent Detection different from Non-coherent Detection? Apr/May-19
· Answer: Coherent detection requires knowledge of the carrier phase at the receiver, while non-coherent detection does not. Coherent detection is more efficient, especially in phase-based modulation schemes.
18. What is the significance of QPSK in digital communication?
· Answer: QPSK is significant because it allows the transmission of 2 bits per symbol, thus doubling the data rate compared to BPSK while using the same bandwidth.
19. How does the bandwidth efficiency of QAM compare to BPSK and QPSK?
· Answer: QAM is more bandwidth-efficient than BPSK and QPSK because it can transmit multiple bits per symbol by varying both the phase and amplitude of the signal, allowing higher data rates within the same bandwidth.
20. What is the impact of carrier recovery in digital modulation schemes?
· Answer: Carrier recovery is crucial for accurately decoding phase-modulated signals. It involves synchronizing the receiver’s local oscillator with the carrier signal to extract the data correctly, which is particularly important for coherent detection schemes.
16 MARKS
1.Discuss the geometric representation of digital signals and explain how it is used in modulation techniques like BPSK, BFSK, and QPSK.
Explain the generation and detection of Coherent BPSK. Include the necessary conditions for coherent detection and the associated BER expression. (Apr/May-17, Apr/may-16)
Explain the operation and spectrum of Binary Frequency Shift Keying (BFSK). What is its Bit Error Rate (BER) and how does it compare to BPSK?
4. Discuss the advantages and disadvantages of Quadrature Phase Shift Keying (QPSK). Include its bandwidth efficiency and spectral characteristics.
5. Explain Quadrature Amplitude Modulation (QAM), its signal constellation, and the trade-off between data rate and error performance.
6. Discuss Carrier Synchronization and its importance in coherent digital modulation schemes.
7. Explain the structure and operation of Non-coherent Receivers in digital modulation systems.
8. What is the principle of Differential Phase Shift Keying (DPSK)? Discuss its advantages in digital modulation.
9. Explain Spectrum Analysis in digital modulation schemes. How does it relate to occupied bandwidth and adjacent channel power?
10. Describe the role of Error Vector Magnitude (EVM) in assessing the quality of digital modulation schemes.
UNITV   DEMODULATION TECHNIQUES
1. What is detection theory in the context of communication systems?
· Answer: Detection theory in communication systems involves determining the most likely transmitted signal in the presence of noise. It uses statistical decision theory to optimize the detection of a signal, minimizing the probability of error.
2. What is the principle of optimum detection in noise? (Apr/May-17, Apr/may-16)
· Answer: Optimum detection in noise involves selecting the hypothesis (signal) that maximizes the likelihood of the received signal, given the noise characteristics. The decision rule minimizes the probability of error by making the most probable signal selection based on the received data.
3. Explain coherent communication with waveforms.
· Answer: Coherent communication with waveforms involves the transmission of signals where both the transmitter and receiver maintain a common reference for phase. The received signal is demodulated using this reference, allowing accurate symbol detection.
4. What is the probability of error in digital communication?
· Answer: The probability of error in digital communication is the likelihood that the received signal is decoded incorrectly due to noise, fading, or interference. It is calculated using error functions such as the Q-function or through analytical expressions based on modulation techniques.
5. What is Baseband Pulse Transmission? (Apr/May-19, Apr/may-20)
· Answer: Baseband pulse transmission refers to the transmission of pulse signals (such as square waves or rectangular pulses) at their original frequency, without shifting them to a higher frequency. It is often used in digital communication systems.
6. What is Inter Symbol Interference (ISI)?
· Answer: Inter Symbol Interference (ISI) occurs when the transmitted pulses overlap in time, causing distortion in the received signal. It typically happens in band-limited channels and results in bit errors during signal detection.
7. How does optimum demodulation of digital signals work over band-limited channels?
· Answer: Optimum demodulation over band-limited channels involves designing the receiver to maximize the signal-to-noise ratio (SNR) while mitigating the effects of channel bandwidth limitations. Techniques like matched filtering and decision feedback are often used to improve signal detection in such channels.
8. What is the role of matched filtering in demodulation? (Apr/May-17, Apr/may-16)
· Answer: Matched filtering is used in the demodulation process to maximize the SNR at the receiver. It works by correlating the received signal with a filter that is shaped to match the expected signal waveform, which helps reduce noise and ISI.
9. What are the types of noise that affect signal detection? (Apr/May-19, Apr/may-20)
· Answer: The most common types of noise that affect signal detection are Additive White Gaussian Noise (AWGN), Rayleigh fading, and impulse noise. AWGN is the most commonly assumed noise model in theoretical analyses.
10. How does coherent detection differ from non-coherent detection?
· Answer: In coherent detection, the receiver has knowledge of the carrier phase and synchronizes with the transmitted signal's phase. In non-coherent detection, the receiver does not require phase synchronization and only relies on the amplitude or frequency of the signal.
11. What is the significance of the Nyquist criterion in baseband pulse transmission?
· Answer: The Nyquist criterion states that for ideal pulse transmission, the pulses must be spaced such that there is no ISI. Specifically, the symbol rate should be at or below twice the bandwidth to avoid overlapping of adjacent pulses.
12. What is the relationship between bandwidth and data rate in digital communication?
· Answer: In digital communication, the bandwidth of the channel limits the maximum data rate according to the Nyquist-Shannon sampling theorem. Increasing the bandwidth increases the possible data rate, but it also increases the potential for noise and distortion.
13. What is the role of error correction in digital communication systems? (Apr/May-17, Apr/may-16)
· Answer: Error correction is used to detect and correct errors in transmitted data, improving the reliability of digital communication. Techniques like forward error correction (FEC) add redundancy to the transmitted signal, allowing the receiver to recover from errors caused by noise.
14. Explain the concept of the Q-function in error probability evaluation.
· Answer: The Q-function represents the tail probability of the standard normal distribution. It is used to calculate the probability of error in digital communication systems, particularly for coherent detection in the presence of noise.
15. What is the effect of noise on the probability of error in communication systems?
· Answer: Noise reduces the signal-to-noise ratio (SNR), which increases the probability of error in communication systems. Higher noise levels cause more uncertainty in detecting the transmitted signal, leading to more errors.
16. What is a decision rule in signal detection?( Apr/May-19, Apr/may-20)
· Answer: A decision rule in signal detection is the criterion used to decide which signal was transmitted based on the received signal. In optimum detection, this rule is designed to minimize the probability of error by selecting the signal with the highest likelihood.
17. How does pulse shaping help reduce ISI? (Apr/May-17, Apr/may-16)
· Answer: Pulse shaping involves modifying the transmitted pulse to control its bandwidth and time characteristics. By shaping pulses (e.g., using raised cosine filters), ISI can be minimized, making the signal more distinguishable at the receiver.
18. What is the effect of inter-symbol interference on the signal quality? (Apr/May-19, Apr/may-20)
· Answer: Inter-symbol interference distorts the received signal by causing overlapping of adjacent pulses, leading to a decrease in signal quality and an increase in the probability of bit errors. Proper equalization techniques can reduce the effects of ISI.
19. What is the role of a matched filter in minimizing error probability? (Apr/May-17, Apr/may-16)
· Answer: A matched filter maximizes the SNR at the receiver by matching its frequency response to the expected signal waveform. It improves the accuracy of signal detection and helps minimize the probability of error, especially in noisy environments.
20. How does the probability of error vary with SNR in digital communication?
· Answer: The probability of error decreases as the signal-to-noise ratio (SNR) increases. Higher SNR means the received signal is more distinguishable from noise, resulting in fewer errors. The error probability typically follows a decreasing exponential relationship with increasing SNR.
16 MARKS
1. Explain the elements of detection theory in communication systems. How are they applied to optimize signal detection in noise? (Apr/May-19, Apr/may-20)
2. Discuss the concept of optimum detection of signals in noise. Derive the decision rule for optimum detection in the presence of Gaussian noise(Apr/May-17, Apr/may-16).
3. Explain coherent communication with waveforms. Discuss how the received signal is demodulated in coherent systems.
4. Derive the probability of error expression for Binary Phase Shift Keying (BPSK) under the presence of AWGN noise.
5. Discuss the concept of baseband pulse transmission. How does the Nyquist criterion help in minimizing Inter Symbol Interference (ISI)? (Apr/May-17, Apr/may-16)
6. Explain the role of matched filtering in minimizing the probability of error in digital communication systems.
7. Discuss the effects of Inter Symbol Interference (ISI) in digital communication. How can it be mitigated?
8. Explain the concept of optimum demodulation of digital signals over band-limited channels. (Apr/May-17, Apr/may-16)
9. Discuss the importance of carrier synchronization in coherent communication. How does carrier recovery work in digital modulation systems?
10. Derive the probability of error for Quadrature Phase Shift Keying (QPSK) in an AWGN channel. (Apr/May-17, Apr/may-16)








