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CSDF UNIT – 3 (Introduction to Digital Forensics) – END-SEM PYQ Answers

 MAY/JUN 2023

Q1) a) Explain in brief computer forensic services. Write the applications of digital forensics in 
military. [8]

Computer Forensic Services refer to the specialized activities performed by forensic experts to 
collect, analyze, preserve, and present digital evidence in a legally acceptable manner. These 
services help in identifying, investigating, and preventing cybercrimes and digital frauds.

1. Computer Forensic Services:

1. Data Recovery and Analysis: Recovering deleted, formatted, or hidden data from computers, 
hard drives, and digital devices for investigation.

2. Incident Response: Identifying and mitigating the effects of cyberattacks such as hacking, 
malware infection, or data breaches.

3. Network Forensics: Monitoring and capturing network traffic to trace unauthorized access, 
cyber intrusions, or denial-of-service attacks.

2. Applications of Digital Forensics in Military:

1. Cyber Defense Operations: Used to detect, trace, and respond to cyberattacks against 
defense systems, communication networks, or classified information.

2. Intelligence Gathering: Helps in collecting digital intelligence about enemy activities, 
espionage, and cyber threats.

3. Incident Investigation: Analyzing compromised military systems to identify the source and 
method of cyber intrusion.

4. Monitoring Network Security: Continuous surveillance of defense communication networks 
to prevent unauthorized access.

Computer Forensic Services play a crucial role in ensuring cybersecurity, investigating digital crimes, 
and protecting sensitive data.

b) What is the significance of data recovery and backup? Explain various data recovery solutions. 
[9]

Data Recovery refers to the process of restoring lost, deleted, corrupted, or inaccessible data from 
storage media such as hard drives, SSDs, USB drives, or servers.

1. Significance of Data Recovery and Backup

1. Prevention of Data Loss: Ensures that important business or personal data can be restored 
after accidental deletion or hardware damage.

2. Business Continuity: Helps organizations quickly resume operations after system crashes or 
cyber incidents.
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3. Protection from Cyber Threats: Safeguards data from ransomware attacks, viruses, and 
malicious software.

4. Legal and Compliance Requirements: Maintains proper records and digital evidence for 
auditing and forensic investigations.

2. Various Data Recovery Solutions

1. File System Repair: Fixing corrupted file systems (e.g., FAT, NTFS, EXT) to regain access to lost 
data.

2. Disk Imaging: Creating a bit-by-bit copy (image) of a damaged or suspect disk for safe 
analysis without altering original evidence.

3. Data Carving: Recovering files based on known file signatures even when directory entries 
are missing.

4. Use of Recovery Software Tools: Tools like FTK Imager, Recuva, and R-Studio help restore 
deleted or formatted files effectively.

5. Hardware-Based Recovery: Used when drives suffer physical damage—special hardware 
tools are used to rebuild or access data platters.

Data recovery and backup are critical components of computer forensics and digital data 
management.
They ensure data integrity, support investigations, and maintain operational stability even after cyber 
incidents or system failures.

Q2) a) What are the various business oriented digital forensic techniques? [8]

Business-Oriented Digital Forensic Techniques refer to the methods and tools used by organizations 
to investigate, prevent, and respond to digital incidents such as data breaches, internal fraud, 
intellectual property theft, and policy violations within the business environment.

Various Business-Oriented Digital Forensic Techniques :

1. Incident Response and Analysis:

o Involves detecting, documenting, and analyzing security incidents such as data leaks 
or unauthorized access.

o Helps in identifying the source and impact of an incident.

2. Data Recovery and Reconstruction:

o Recovers deleted or corrupted business files such as financial records, emails, or 
project documents.

o Essential in fraud or data loss investigations.

3. Log Analysis:

o Examination of system, application, and network logs to trace user activities or 
identify abnormal behavior.
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o Useful for detecting insider misuse or unauthorized access.

4. Email and Communication Forensics:

o Investigates internal and external email communication to detect policy violations, 
fraud, or harassment cases.

o Tools like FTK and EnCase are used for analysis.

5. Network Forensics:

o Capturing and analyzing network traffic to detect intrusion, data theft, or malware 
attacks.

o Helps businesses secure sensitive data and monitor compliance.

6. Database Forensics:

o Examines database transactions to identify unauthorized queries, changes, or data 
manipulation.

o Crucial for auditing financial systems and ERP platforms.

7. Cloud Forensics:

o Investigating data stored on cloud services like Google Drive or AWS.

o Focuses on access logs, metadata, and synchronization records for evidence.

b) How does computer forensics help in law enforcement? [9]

Computer Forensics is the application of scientific and analytical techniques to identify, preserve, 
analyze, and present digital evidence in a manner that is legally acceptable in courts.
In law enforcement, it helps investigators solve cybercrimes and conventional crimes that involve 
digital devices or data.

1. Role of Computer Forensics in Law Enforcement

1. Evidence Identification and Preservation:

o Helps in locating and safely preserving digital evidence from computers, mobiles, 
and networks.

o Ensures the integrity of data so it can be presented in court without alteration.

2. Crime Investigation Support:

o Used in investigating cybercrimes such as hacking, fraud, identity theft, online 
harassment, and child exploitation.

o Also supports traditional crimes like murder or theft where digital clues are found 
(e.g., call logs, CCTV footage).

3. Tracing Cybercriminals:
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o Assists in identifying attackers through IP tracing, log analysis, and metadata 
examination.

o Helps law enforcement agencies locate and apprehend cyber offenders globally.

4. Data Recovery from Seized Devices:

o Forensic experts recover deleted or encrypted data from suspects’ computers or 
mobile phones.

o This recovered data often provides key evidence for prosecution.

5. Authentication of Evidence:

o Ensures that digital evidence has not been tampered with by verifying hash values 
and maintaining a chain of custody.

o This maintains credibility during court proceedings.

6. Email and Internet Activity Analysis:

o Examines suspects’ browsing history, email exchanges, and online transactions to 
establish motive or intent.

o Useful in cases of cyber frauds, scams, or digital defamation.

7. Network and Communication Forensics:

o Analyzes captured network data to trace communication paths used during 
cyberattacks.

o Provides insight into data breaches or illegal data transfer.

8. Expert Testimony in Court:

o Forensic specialists act as expert witnesses explaining technical findings in 
understandable terms.

o Their testimony strengthens the evidence presented by law enforcement.

9. Preventive Policing and Awareness:

o Helps in predicting and preventing future cybercrimes by analyzing past incidents 
and attack patterns.

o Also assists in training police officers for digital evidence handling.

 MAY / JUN 2024

Q1) a) What are the typical services offered by computer forensics professionals? (explain any two) 
[9]

Computer Forensics professionals offer specialized services to collect, analyze, and preserve digital 
evidence in a legally acceptable manner.
These services assist in investigating cybercrimes, recovering data, and maintaining system security.
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Typical Services (Any Two):

1. Data Recovery and Analysis

• Meaning: It involves recovering deleted, damaged, or corrupted data from computers, 
storage devices, or servers for investigation purposes.

 Functions:

o Retrieve lost files from formatted or damaged disks.

o Analyze recovered files to identify relevant evidence.

o Maintain data integrity by working on forensic images instead of original disks.

 Importance:

o Helps law enforcement and businesses recover crucial data.

o Used in fraud detection, intellectual property theft, and cybercrime cases.

 Example:
Recovering deleted emails from a suspect’s hard drive to prove communication in a fraud 
case.

2. Network Forensics

 Meaning: Network Forensics is the process of capturing, recording, and analyzing network 
traffic to detect unauthorized activities or cyberattacks.

 Functions:

o Monitor live network sessions for suspicious behavior.

o Trace IP addresses and analyze logs to identify intruders.

o Collect evidence of data theft or malware communication.

 Importance:

o Helps detect intrusions and data leaks in real time.

o Provides digital evidence for cyberattack investigations.

 Example:
Tracking the origin of a phishing attack by analyzing captured network packets.

Computer Forensics professionals provide essential services that bridge technology and law.
Through techniques like data recovery and network forensics, they ensure digital evidence is 
preserved, analyzed, and presented accurately — supporting both cyber investigations and legal 
proceedings.
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b) What specific technologies are utilized in the field of business computer forensics? (Describe any 
two) [9]

Specific Technologies Used (Any Two):

1. Network Monitoring and Intrusion Detection Technology

 Meaning: This technology monitors network traffic to detect and record any suspicious or 
unauthorized activities occurring within a corporate network.

 Key Components:

o IDS (Intrusion Detection System): Alerts when abnormal traffic or attacks (like DDoS 
or port scans) are detected.

o Firewalls and Packet Analyzers: Examine packets to identify data leaks or malware 
behavior.

o SIEM (Security Information and Event Management): Centralized system that 
collects logs and events from multiple sources for analysis.

 Usage in Business:

o Detecting unauthorized file transfers or employee misuse.

o Identifying hacking attempts and preventing data breaches.

 Example: A SIEM tool like Splunk or IBM QRadar analyzes network logs to find insider data 
theft activities.

2. Email and Internet Forensic Technology

 Meaning: This technology investigates email communication and online activities to identify 
evidence of fraud, harassment, or policy violations.

 Key Components:

o Email Header Analysis Tools: Track the sender’s IP, timestamp, and route.

o Keyword Search and Content Filtering: Identify suspicious content or attachments.

o Forensic Tools: Tools like FTK, EnCase, and MailXaminer used to recover deleted or 
hidden messages.

 Usage in Business: Detecting insider leaks, phishing emails, or confidential data sharing.

o Investigating digital harassment or misconduct within organizations.

 Example: Using FTK Imager to recover deleted corporate emails involved in a fraud 
transaction.



SPPU-BE-COMP-CONTENT – KSKA Git

7 / 23

Q2) a) How does computer forensics technology vary cross different sectors like miltary law 
enforcement & business? [9]

Computer Forensics Technology involves the tools, methods, and procedures used to collect, 
preserve, analyze, and present digital evidence.

1. Sector-Wise Variation

A. Military Computer Forensics

 Purpose: National security, intelligence gathering, and cyber defense.

 Technology Used:

o Advanced network forensics for monitoring communication channels.

o Encrypted data recovery tools for classified information.

o Cyber threat intelligence tools for detecting malware and cyberattacks.

 Focus Areas: Protecting defense networks, battlefield communications, and classified 
intelligence.

 Example: Analyzing compromised military servers after a cyberattack to identify attackers.

B. Law Enforcement Computer Forensics

 Purpose: Investigation and prosecution of cybercrimes and conventional crimes with digital 
evidence.

 Technology Used:

o Disk imaging and recovery tools (e.g., FTK, EnCase) for legal evidence.

o Email and Internet forensic tools to trace suspects’ online activities.

o Mobile device forensics tools to recover call logs, messages, or location data.

 Focus Areas: Legal admissibility, evidence authentication, and criminal prosecution.

 Example: Recovering deleted messages from a suspect’s phone to solve a fraud case.

C. Business Computer Forensics

 Purpose: Protect corporate data, prevent internal fraud, ensure compliance, and investigate 
policy violations.

 Technology Used:

o Network monitoring and intrusion detection systems (IDS/IPS, SIEM).

o Email forensic tools for investigating internal communication misuse.

o Data recovery and cloud forensic tools for business continuity and auditing.

 Focus Areas: Detecting insider threats, data leaks, and cyber fraud in the corporate 
environment.

 Example: Using a SIEM tool to detect unauthorized file transfer by an employee.
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Feature Military Law Enforcement Business
Primary 
Objective

National security Crime investigation Corporate security & 
compliance

Data 
Sensitivity

Highly classified Criminal/legal evidence Proprietary & financial data

Tools & 
Techniques

Advanced network & 
encryption tools

Disk imaging, email, 
mobile forensics

SIEM, network monitoring, 
cloud forensic tools

Focus Cyber defence & 
intelligence

Evidence collection & 
prosecution

Fraud detection & internal 
investigation

b) What are the key components of a data recovery solutions in computer forensics? Explain in 
detail. [9]

1. Key Components of Data Recovery Solutions

A. Backup Systems

 Meaning: Regular creation of data copies to prevent permanent loss.

 Function:

o Provides a clean source for restoring data.

o Ensures business continuity or evidence availability in forensic investigations.

 Example: Cloud backups, incremental or full system backups.

B. Disk Imaging Tools

 Meaning: Creating an exact bit-by-bit copy of a storage device for analysis.

 Function:

o Preserves the original data from tampering.

o Allows forensic specialists to work on a copy instead of the original.

 Example Tools: FTK Imager, EnCase.

C. Data Recovery Software

 Meaning: Specialized software used to restore deleted or corrupted files.

 Function:

o Scans storage devices for recoverable data.

o Recovers files from formatted drives or damaged partitions.

 Example Tools: R-Studio, Recuva, Stellar Data Recovery.

D. Hardware-Based Recovery

 Meaning: Physical recovery of data from damaged storage devices.

 Function:
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o Repairs or bypasses damaged components (e.g., platters, heads).

o Ensures retrieval of data not accessible through software alone.

 Example: Using cleanroom facilities and specialized hardware for failed hard drives.

E. Verification and Validation Tools

 Meaning: Ensuring recovered data is accurate and untampered.

 Function:

o Uses hash functions (MD5, SHA-256) to verify data integrity.

o Confirms that evidence is admissible in court.

F. Documentation and Reporting

 Meaning: Detailed recording of recovery process and findings.

 Function:

o Maintains chain of custody.

o Provides clear reports for legal or investigative purposes.

 MAY / JUN 2025

Q1) a) What is primary purpose of computer forensics & how does computer forensic differ from 
other forensic disciplines?   [9]

Computer Forensics is a specialized branch of digital forensic science that focuses on identifying, 
preserving, analyzing, and presenting digital evidence from computers and other electronic devices 
in a manner suitable for use in a court of law.

1. Primary Purpose of Computer Forensics

The main purpose of computer forensics is to investigate and recover digital evidence related to 
cybercrimes or misuse of digital systems.
It aims to ensure that the evidence collected remains authentic, reliable, and legally admissible.

Key Objectives:

 Evidence Collection: Securely collect digital data without altering original evidence.

 Data Recovery: Retrieve deleted, hidden, or encrypted information.

 Incident Analysis: Determine how a cyber incident occurred and who was responsible.

 Legal Support: Provide verified digital evidence to assist law enforcement or legal 
proceedings.

 Prevention: Help organizations improve cybersecurity by identifying system weaknesses.
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2. Difference Between Computer Forensics and Other Forensic Disciplines

Aspect Computer Forensics Other Forensic Disciplines (e.g., DNA, 
Fingerprints, Ballistics)

Nature of 
Evidence

Deals with digital or electronic 
evidence such as files, logs, emails, 
etc.

Deals with physical evidence such as 
blood, fingerprints, or weapons.

Tools Used Specialized software and hardware 
tools (e.g., EnCase, FTK, Autopsy).

Physical lab equipment like 
microscopes, chemical reagents, or DNA 
analyzers.

Volatility of 
Evidence

Digital data is easily altered or 
deleted, requiring strict handling.

Physical evidence is more stable and 
visible.

Skill Set 
Required

Knowledge of computers, networks, 
and cybersecurity.

Knowledge of biology, chemistry, or 
ballistics.

Environment Conducted in digital forensic labs 
using imaging and analysis tools.

Conducted in crime labs or field 
investigations.

b) How do law enforcement computer forensic technologies aid in criminal investigation?  [9]

Law enforcement agencies use computer forensic technologies to collect, analyze, and interpret 
digital evidence from computers, mobile phones, and networks involved in criminal activities.
These tools help investigators trace criminal actions, recover deleted data, and establish timelines 
of digital crimes.

1. Role of Computer Forensic Technologies in Criminal Investigation

 Evidence Recovery: Tools like EnCase, FTK, and Autopsy allow recovery of deleted or hidden 
files, emails, and browsing history that reveal a suspect’s actions.

 Network Forensics: Analyzes network traffic, logs, and IP traces to detect cybercrimes such 
as hacking, phishing, or unauthorized access.

 Email and Communication Analysis: Forensic software examines email headers, 
attachments, and timestamps to track communication between suspects.

 Timeline Reconstruction: Law enforcement can recreate a sequence of digital activities, 
showing when and how crimes occurred.

 Malware Analysis: Identifies malicious code, viruses, or scripts used to compromise systems 
or steal data.

 Mobile and Cloud Forensics: Helps retrieve evidence from smartphones, social media, and 
cloud storage, where most modern crimes leave traces.

2. Importance in Criminal Investigation

 Provides legally admissible evidence in courts.

 Helps in identifying suspects and motives behind digital crimes.
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 Supports cybercrime units in national security and fraud detection.

 Ensures that digital trails are preserved and analyzed systematically.

 Aids in solving cases involving fraud, cyberterrorism, child exploitation, and identity theft.

Q2) a) What are some examples of technologies used in computer forensic investigation? Explain 
any two. [9]

Computer forensic investigation relies on specialized hardware and software technologies that assist 
experts in acquiring, analyzing, and preserving digital evidence.
These tools ensure that the evidence remains authentic, reliable, and legally admissible in courts of 
law.

1. Example 1 – EnCase Forensic Tool

 Overview: EnCase is one of the most widely used digital forensic investigation software 
developed by Guidance Software. It provides a complete suite for imaging, analysis, and 
reporting of digital evidence.

 Functions:

o Acquires bit-by-bit forensic images of storage devices without altering the original 
data.

o Allows recovery of deleted, hidden, or encrypted files from hard drives and USB 
devices.

o Generates detailed reports suitable for legal presentation.

o Supports timeline analysis and keyword searches for investigation.

 Application: Used by law enforcement, government, and corporate investigators to analyze 
cybercrime, data theft, and fraud cases.

2. Example 2 – FTK (Forensic Toolkit)

 Overview: Developed by AccessData, FTK is another leading forensic suite used for digital 
evidence analysis and case management.

 Functions:

o Performs indexing and keyword searching to locate specific evidence quickly.

o Allows email analysis, registry examination, and file signature verification.

o Supports decryption and password recovery for secured files.

o Provides visualization tools to view user activities and communication patterns.

 Application: Used in cases involving financial frauds, cyber intrusions, and digital document 
verification.
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Other Notable Technologies (Mention briefly):

 The Sleuth Kit (TSK) – Open-source toolkit for analyzing disk images and file systems.

 Kali Linux Tools – Includes tools like Autopsy, Volatility, and Wireshark for live forensics and 
network analysis.

b) What strategies can individuals and organizations use to ensure effective data backup for 
recovery purposes? Describe any two in detail. [9]

Data backup is an essential strategy in computer forensics and IT management to prevent 
permanent data loss caused by hardware failure, cyberattacks, or human error.
Effective backup strategies ensure that critical information can be restored quickly and accurately 
during recovery operations.

1. Strategy 1 – The 3-2-1 Backup Strategy

 Concept: The 3-2-1 rule is one of the most recommended and reliable backup approaches.
It suggests keeping three copies of data, stored on two different media types, with one copy 
off-site.

 Implementation:

o Maintain the primary copy on the main device (e.g., computer/server).

o Store a secondary copy on another medium (e.g., external hard drive or NAS).

o Keep a third copy at an off-site or cloud location for disaster recovery.

 Advantages:

o Protects data from hardware failure, accidental deletion, or local disasters.

o Ensures redundancy and availability of data for both individuals and organizations.

o Widely adopted in forensic data preservation to maintain evidence copies securely.

2. Strategy 2 – Incremental and Differential Backup Strategy

 Concept: Instead of backing up all data every time, these strategies save only modified files, 
reducing storage and backup time.

 Types:

o Incremental Backup: Saves only the data changed since the last backup (faster and 
space-efficient).

o Differential Backup: Saves data changed since the last full backup (slightly larger, but 
quicker recovery).

 Implementation:

o Combine with weekly full backups and daily incremental/differential backups.

o Automate using tools like Acronis, Veeam, or Windows Backup Utility.
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 Advantages:

o Saves time and storage space while maintaining up-to-date recovery points.

o Enables quick restoration after a cyber incident or system crash.

o Commonly used in corporate forensic environments to track data modifications over 
time.

Other Supporting Strategies (Brief Mention):

 Cloud Backups: Using cloud storage for remote and continuous data protection.

 Version Control: Keeping multiple historical versions to recover from accidental overwrites 
or ransomware.

 NOV  / DEC 2023

Q1) a) What are the typical steps followed by computer forensics specialists in an investigation? 
Explain any 2 in detail. [9]

Computer forensics specialists follow a systematic and legally accepted procedure to collect, 
analyze, and present digital evidence.
Each step ensures that the evidence remains authentic, admissible, and untampered, maintaining 
the integrity of the investigation.

1. Typical Steps in a Computer Forensics Investigation

1. Identification: Detecting and recognizing potential sources of digital evidence such as 
computers, mobile devices, cloud storage, or network logs.

2. Preservation: Securing and isolating the suspected devices to prevent alteration, deletion, or 
damage to data.

3. Collection: Acquiring a bit-by-bit copy (forensic image) of storage devices using write 
blockers and verified tools.

4. Examination: Analyzing collected data using forensic software to locate hidden, deleted, or 
encrypted files.

5. Analysis: Interpreting evidence to reconstruct events, identify suspects, and establish 
timelines.

6. Documentation: Recording every action performed during the investigation for transparency 
and legal presentation.

7. Presentation:
Submitting findings in court-acceptable reports, supported by visuals, logs, and expert 
testimony.

2. Detailed Explanation of Any Two Steps
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(i) Preservation

 Once potential evidence is found, the specialist must secure and preserve it to maintain 
authenticity.

 Devices are powered off carefully, and forensic tools such as write blockers are used to 
prevent accidental data modification.

 Chain of custody is documented to show who handled the evidence and when, ensuring 
legal admissibility.

 This step is crucial because any tampering can make evidence inadmissible in court.

(ii) Examination

 During this phase, investigators use specialized tools like FTK, EnCase, or Autopsy to examine 
the collected data.

 Deleted, hidden, or encrypted files are recovered and analyzed for relevant evidence.

 Metadata (like timestamps, user IDs, and file history) is studied to trace user actions.

 The goal is to extract meaningful information while ensuring that the original evidence 
remains unchanged.

b) In what ways can business benefit from computer forensics technology? Explain in detail. [9]

In today’s digital era, businesses face threats like data breaches, insider theft, and cyber fraud.
Computer forensics technology helps organizations detect, investigate, and prevent such incidents 
while ensuring compliance and data integrity.
It has become a key component of corporate security and risk management.

1. Major Benefits of Computer Forensics Technology in Business

(i) Detection and Prevention of Fraud

 Helps uncover financial fraud, data manipulation, or employee misconduct through digital 
evidence analysis.

 Forensic tools trace unauthorized access, email tampering, or falsified records.

 Enables proactive fraud prevention by monitoring suspicious digital activities.

(ii) Data Protection and Incident Response

 Forensic systems assist in identifying security breaches and analyzing their causes.

 Helps IT teams respond quickly to cyber incidents and contain potential data leaks.

 Prevents future attacks by identifying vulnerabilities in networks and databases.

(iii) Compliance with Legal and Regulatory Standards

 Ensures organizations meet standards such as GDPR, HIPAA, and IT Act by maintaining digital 
audit trails.
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 Forensic documentation supports internal and external audits effectively.

 Prevents legal penalties by demonstrating data integrity and compliance efforts.

(iv) Intellectual Property (IP) Protection

 Detects unauthorized transfer or theft of confidential business data.

 Helps in investigating employee data leaks or misuse of company information.

 Safeguards digital assets such as software codes, designs, and client data.

(v) Supporting Internal Investigations

 Assists HR and legal departments in resolving employee misconduct, harassment, or policy 
violations.

 Provides accurate and unbiased digital proof during disputes or disciplinary actions.

(vi) Strengthening Business Reputation

 Quick forensic investigation after cyber incidents builds customer trust and brand credibility.

 Demonstrates the organization’s ability to handle digital crises professionally.

 Minimizes downtime and business loss during forensic audits or recovery processes.

2. Tools Commonly Used in Business Forensics (Brief Mention):

 EnCase & FTK – For in-depth disk and email analysis.

 The Sleuth Kit (TSK) – For open-source data recovery and verification.

 Kali Linux Tools – For network monitoring and intrusion detection.

Q2) a) What kind of digital evidences can be collected in computer forensics? Explain in detail. [9]

Digital evidence refers to any information stored or transmitted in digital form that can be used in 
court during an investigation.
In computer forensics, investigators collect, preserve, and analyze such evidence to prove or 
disprove criminal activity.
It plays a vital role in cybercrime, financial fraud, and corporate investigations.

1. Types of Digital Evidence Collected

(i) Computer System Files

 Includes documents, images, spreadsheets, and logs stored on computers or servers.

 Investigators recover deleted or hidden files using tools like EnCase or FTK.

 These files often contain key data such as plans, fraud records, or confidential information.
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(ii) Internet and Browser Data

 Contains browsing history, cookies, cached files, and download records.

 Helps determine user’s online behavior, visited websites, or access to illegal content.

 Example: Tracing fraudulent transactions or social media misuse.

(iii) Email and Communication Records

 Emails, chat logs, and messaging app data act as primary sources of communication 
evidence.

 Metadata (sender, receiver, timestamp, IP address) helps establish intent and timing.

 Crucial for fraud, harassment, and phishing investigations.

(iv) System Logs and Metadata

 Log files record system activities, login times, IP addresses, and network access.

 Metadata provides creation/modification times of files and can confirm user actions.

 Useful for tracing intrusions or unauthorized data access.

(v) Network and Cloud Evidence

 Includes firewall logs, router records, VPN data, and cloud storage traces.

 Helps track data transfer, remote access, or hacking attempts.

 Network captures (via Wireshark or tcpdump) reveal the flow of information between 
systems.

(vi) Mobile and Removable Media

 Evidence from mobile phones, memory cards, USB drives, and external hard disks.

 May contain photos, SMS, app data, or location information relevant to the case.

 Often used in cyberstalking or data theft investigations.

(vii) Volatile (Live) Data

 Data present in RAM (Random Access Memory) at the time of investigation.

 Includes running processes, passwords, encryption keys, and live network sessions.

 Must be captured quickly since it disappears once the device is powered off.

2. Importance of Collecting Multiple Evidence Types

 Provides comprehensive proof covering all user activities.

 Increases credibility and accuracy of forensic findings.

 Ensures that even if one source is incomplete, others can support the same conclusion.
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b) Why is data backup & recovery important in computer forensics? [9]

In computer forensics, data backup and recovery ensure that crucial evidence is protected, 
retrievable, and intact even after system failures, attacks, or accidental deletion.
They form the foundation of forensic data management, helping investigators maintain the integrity 
of digital evidence throughout the case.

1. Importance of Data Backup and Recovery in Computer Forensics

(i) Preservation of Digital Evidence

 Backups protect digital evidence from being lost due to hardware malfunction, accidental 
deletion, or cyberattacks.

 Maintaining exact copies ensures that the original data remains unaltered.

 It allows forensic specialists to perform multiple analyses without damaging the primary 
source.

(ii) Legal Admissibility of Evidence

 Courts require that evidence be authentic and verifiable.

 Having secure backup copies ensures integrity and chain of custody, proving the evidence 
was not tampered with.

 Data recovery tools help reconstruct deleted or corrupted evidence to make it legally valid.

(iii) Disaster Recovery and Continuity

 In case of system crashes, ransomware attacks, or data breaches, backups enable quick 
recovery of forensic records.

 Helps organizations continue investigations without delays.

 Essential for maintaining business continuity during forensic audits.

(iv) Data Restoration for Analysis

 Forensic tools often require original or near-original data copies for detailed examination.

 Recovery methods help retrieve lost partitions, logs, or hidden files critical for investigations.

 Enables investigators to rebuild timelines and verify events accurately.

(v) Ensuring Reliability and Accuracy

 Backup ensures that every analysis performed is based on consistent, verifiable data.

 Avoids loss of crucial evidence that might affect the outcome of legal cases.

 Supports parallel investigations (e.g., one copy for law enforcement, another for defense 
experts).

“Thus, effective data backup and recovery form the backbone of forensic investigations, ensuring 
integrity, reliability, and admissibility of digital evidence.”
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 NOV / DEC 2024

Q1) a) What are the typical steps followed by computer forensics specialists in an investigation? 
Explain any 2 in detail. [8]

Computer forensics specialists follow a systematic procedure to collect, analyze, and present digital 
evidence.
Each step ensures that the evidence remains authentic, admissible, and untampered, maintaining 
the integrity of the investigation.

1. Typical Steps in a Computer Forensics Investigation

1. Identification: Detecting potential sources of digital evidence such as computers, mobile 
devices, cloud storage, or network logs.

2. Preservation: Securing and isolating the suspected devices to prevent alteration, deletion, or 
damage to data.

3. Collection: Acquiring a bit-by-bit copy (forensic image) of storage devices using write 
blockers and verified tools.

4. Examination: Analyzing collected data using forensic software to locate hidden, deleted, or 
encrypted files.

5. Analysis: Interpreting evidence to reconstruct events, identify suspects, and establish 
timelines.

6. Documentation: Recording every action performed during the investigation for transparency 
and legal presentation.

7. Presentation: Submitting findings in court-acceptable reports, supported by visuals, logs, 
and expert testimony.

2. Detailed Explanation of Any Two Steps

(i) Preservation

 Secure and isolate devices to maintain evidence authenticity.

 Use tools like write blockers to prevent accidental modification.

 Maintain chain of custody to track who handled the evidence and when.

 Prevents evidence from being challenged in court.

(ii) Examination

 Use tools like FTK, EnCase, or Autopsy to examine collected data.

 Recover deleted, hidden, or encrypted files for investigation.

 Analyze metadata (timestamps, user info) to trace actions.

 Ensures the original evidence remains unchanged while extracting critical information.
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b) In what ways can business benefit from computer forensics technology? Explain in detail. [9 
Marks]

In today’s digital era, businesses face threats like data breaches, insider theft, and cyber fraud.
Computer forensics technology helps organizations detect, investigate, and prevent such incidents 
while ensuring compliance and data integrity.
It has become a key component of corporate security and risk management.

1. Major Benefits of Computer Forensics Technology in Business

(i) Detection and Prevention of Fraud

 Helps uncover financial fraud, data manipulation, or employee misconduct through digital 
evidence analysis.

 Forensic tools trace unauthorized access, email tampering, or falsified records.

 Enables proactive fraud prevention by monitoring suspicious digital activities.

(ii) Data Protection and Incident Response

 Forensic systems assist in identifying security breaches and analyzing their causes.

 Helps IT teams respond quickly to cyber incidents and contain potential data leaks.

 Prevents future attacks by identifying vulnerabilities in networks and databases.

(iii) Compliance with Legal and Regulatory Standards

 Ensures organizations meet standards such as GDPR, HIPAA, and IT Act by maintaining digital 
audit trails.

 Forensic documentation supports internal and external audits effectively.

 Prevents legal penalties by demonstrating data integrity and compliance efforts.

(iv) Intellectual Property (IP) Protection

 Detects unauthorized transfer or theft of confidential business data.

 Helps in investigating employee data leaks or misuse of company information.

 Safeguards digital assets such as software codes, designs, and client data.

(v) Supporting Internal Investigations

 Assists HR and legal departments in resolving employee misconduct, harassment, or policy 
violations.

 Provides accurate and unbiased digital proof during disputes or disciplinary actions.

(vi) Strengthening Business Reputation

 Quick forensic investigation after cyber incidents builds customer trust and brand credibility.

 Demonstrates the organization’s ability to handle digital crises professionally.

 Minimizes downtime and business loss during forensic audits or recovery processes.
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2. Tools Commonly Used in Business Forensics (Brief Mention):

 EnCase & FTK – For in-depth disk and email analysis.

 The Sleuth Kit (TSK) – For open-source data recovery and verification.

 Kali Linux Tools – For network monitoring and intrusion detection.

Q2) a) Explain in detail different computer forensics services. [9]

Computer forensics services are specialized offerings provided by forensic professionals to 
investigate, analyze, and resolve digital incidents.
These services help recover evidence, prevent fraud, and support legal proceedings in corporate, 
legal, and law enforcement contexts.

1. Typical Computer Forensics Services

(i) Investigation of Cybercrime

 Detecting, analyzing, and investigating hacking, malware attacks, phishing, and ransomware 
incidents.

 Collecting digital evidence from computers, servers, and networks to identify perpetrators.

 Providing court-admissible reports to support prosecution or defense.

(ii) Data Recovery and Analysis

 Recovering deleted, hidden, or corrupted files from storage devices.

 Analyzing logs, emails, and system artifacts to trace user activity and reconstruct events.

 Helps organizations retrieve lost or compromised data for operational continuity.

(iii) E-mail and Communication Forensics

 Investigating email crimes, spoofing, and policy violations.

 Examining metadata, headers, attachments, and timestamps to identify evidence.

 Assists in proving intent, origin, and sequence of digital communications.

(iv) Network Forensics

 Monitoring and analyzing network traffic, firewalls, and intrusion logs.

 Identifying unauthorized access, data exfiltration, or hacking attempts.

 Supports corporate IT security teams and law enforcement in tracing cyber intrusions.

(v) Expert Testimony and Litigation Support

 Preparing forensic reports and documentation for legal proceedings.

 Providing expert witness testimony in courts regarding digital evidence authenticity.
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 Supports both civil and criminal cases, including fraud, intellectual property theft, and 
employee disputes.

(vi) Corporate/HR Support

 Assisting organizations with internal investigations, employee misconduct, or compliance 
audits.

 Recovering and analyzing digital records related to policy violations or disputes.

 Ensures organizations can take informed and legally compliant actions.

Computer forensics services provide a comprehensive framework for investigating digital incidents, 
recovering critical data, and supporting legal or corporate proceedings.
By offering services such as cybercrime investigation, data recovery, network forensics, and 
litigation support, forensic experts help preserve integrity, ensure compliance, and enable informed 
decision-making in the digital world.

b) Why is data backup & recovery important in computer forensics? [8]
→ Done

 Additional questions from Nov/Dec 2022:

Q1) a) What are different computer forensics schemes? 
[REST OF THE SUB-QUESTIONS COVERED PREVIOUSLY]
Computer forensics schemes, also known as types or branches of digital forensics, categorize 
investigative approaches based on the target data source or medium, enabling structured analysis of 
digital evidence for legal proceedings.
Main Types:

• Disk Forensics: Recovers data from storage devices like hard drives, SSDs, and USBs, including 
deleted files and hidden partitions.

• Network Forensics: Analyzes network traffic to trace security incidents, unauthorized access, 
or malicious activities by capturing and examining data packets.

• Database Forensics: Examines database contents, logs, and metadata to reconstruct events 
and identify unauthorized activities.

• Memory Forensics: Captures volatile RAM data, such as running processes, encryption keys, 
and network connections, which vanish when powered off.

Additional Types:
• Mobile Forensics: Extracts data from smartphones, tablets, and GPS devices, including 

messages, calls, and location history.
• Malware Forensics: Identifies and dissects malicious code like ransomware or trojans to 

understand infection vectors and impacts.
• Email Forensics: Recovers and analyzes email content, attachments, contacts, and headers 

for evidence of crimes.
• Cloud Forensics: Investigates data in cloud platforms like AWS or Azure for breaches or policy 

violations.
These schemes follow a standard process of identification, acquisition, examination, analysis, and 
reporting to ensure evidence admissibility.
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Q2) a) Explain in details Computer Forensics Assistance to Human Resources.
Computer Forensics Assistance to Human Resources (HR)/Employment Proceedings involves applying 
digital forensic techniques to gather, preserve, and analyze electronic evidence from computers, 
emails, networks, and servers in workplace disputes. This support helps HR departments investigate 
employee misconduct, ensure legal compliance, and protect company assets during proceedings like 
terminations or lawsuits. Evidence from digital sources is crucial as it can reveal hidden activities that 
support or refute claims in HR cases.

Key Applications in HR:
Computer forensics aids HR in various scenarios by recovering deleted files, emails, browsing history, 
and logs that indicate wrongdoing.

• Sexual Harassment and Discrimination Claims: Analyzes email systems, chat logs, and 
downloaded files for inappropriate content or patterns of behavior.

• Wrongful Termination Defense: Before notifying an employee of termination, a forensic 
specialist creates an exact duplicate of their computer data to prevent tampering, recover 
deleted evidence, or prove proprietary data theft.

• Fraud, Theft, or Policy Violations: Examines network servers and devices for unauthorized 
data transfers, excessive non-work web usage, or leaked confidential information.

• Employee Productivity and Compliance: Reviews usage patterns, application logs, and 
internet history to enforce policies on resource misuse.

Forensic Process in HR Investigations:
The process follows strict chain-of-custody protocols to ensure evidence admissibility in court or 
internal hearings.

• Identification and Acquisition: Secure on-site imaging of devices to duplicate data without 
alteration, protecting originals from employee actions post-notice.

• Examination and Analysis: Recover hidden, deleted, or encrypted files; reconstruct timelines 
of activities like file access or web visits.

• Reporting and Testimony: Generate detailed reports on findings, such as attempts to destroy 
evidence, with expert consultation for HR decisions or legal proceedings.

Benefits and Safeguards: This assistance safeguards employers from false claims while minimizing 
business disruption through exact data preservation. It bolsters cases by revealing concealed clues, 
like removed document text or backed-up emails kept for years. Professional methodology ensures 
no viruses are introduced, maintains evidential integrity, and respects privacy, making findings court-
defensible for SPPU-aligned investigations.

Q2) b) What are the benefits of professional forensics methodology? What are steps taken by 
computer forensics specialist? 
Benefits of Professional Forensics Methodology

• Professional forensics methodology ensures evidence integrity, admissibility in court, and 
comprehensive investigations by leveraging expert knowledge across hardware and software.

• Key advantages include preventing damage or contamination of evidence during handling, 
avoiding introduction of viruses to suspect systems, and recovering hidden or deleted data 
like earlier file versions or alternate formats.

• Experts enable rapid document searches over thousands of files, provide on-site seizures, 
and offer court-recognized testimony, reducing discovery time and business disruption while 
uncovering overlooked evidence sources such as backups or logs.
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Steps by Computer Forensics Specialist
Computer forensics specialists follow a structured process to maintain chain of custody and evidence 
reliability, typically spanning identification to reporting.

• Policy and Procedure Development: Specialists review case details, warrants, and policies to 
define evidence scope, ensuring legal compliance before any action.

• Evidence Assessment and Identification: Assess potential sources like hard drives, RAM, or 
networks; prioritize volatile data per order of volatility to locate relevant devices without 
alteration.

• Evidence Acquisition and Preservation: Create forensic images or duplicates of originals 
using write-blockers, document hardware/software details, and secure originals to prevent 
tampering or loss.

• Examination and Analysis: Recover deleted/encrypted files, analyze timelines, logs, and 
patterns using tools for cross-drive analysis or keyword searches to extract clues.

• Documentation and Reporting: Compile findings into detailed reports with timelines, visuals, 
and testimony readiness, tracking all steps for auditability.

Note: Please check and verify all answers once before referring.


