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SECTION A – (10 X 1= 10)
1. Define Statistical Quality Control.
Statistical Quality Control (SQC) is a method that uses statistical techniques to monitor and control a process, ensuring it operates at its full potential to produce conforming products. It aims to minimize variations in a process and maintain quality standards by identifying deviations and implementing corrective actions. 
2. Discuss the various control charts for variables.
-chart (for monitoring the average), the R-chart (for monitoring the range of variation).
3. Describe OC curves.
              An Operating Characteristic (OC) curve is a graphical representation used in quality control to evaluate the performance of a sampling plan. It plots the probability of accepting a lot against the proportion of defective items within that lot. 
4. Define average outgoing quality
Average Outgoing Quality (AOQ) is a quality metric that represents the average quality level of products or services leaving a production process or inspection point, considering the effect of any rectification processes applied to rejected lots. 
5. Define one sided specification in variable sampling plans.
In a variable sampling plan, a one-sided specification refers to a situation where only an upper or a lower limit is defined for the quality characteristic being measured. This means the product is considered nonconforming if it falls outside the specified limit, either above or below, but not both. 
6. What is variable sampling plan?
A variable sampling plan is a type of acceptance sampling used when the quality characteristic being measured is numerical and continuous.
7. Define complete randomized design.
A completely randomized design (CRD) is an experimental design where treatments are assigned to experimental units entirely at random, ensuring each unit has an equal chance of receiving any treatment. 
8. Define the one-way classification in analysis of variance.
One-way classification refers to an experimental design where the data is categorized or grouped based on one independent variable (also called a factor) with multiple levels. 
9. What is the survival function?
The survival function, represents the probability that a subject will survive beyond a specific time point focused on analysing time-to-event data. 
10. Define hazard rate in reliability theory.
 The hazard rate, also known as the failure rate or hazard function, represents the instantaneous probability of a component failing in a given time interval, given that it has survived up to that point. 
11. What is use of C Chart?
A C-chart, is a type of control chart used to monitor the number of defects or nonconformities within a constant sample size. 
12. [bookmark: _Hlk203668978]Define Mean Time to Failure.
Mean Time to Failure (MTTF) is a reliability metric that represents the average time a non-repairable system or component is expected to function before it fails

SECTION  B – (5 X 5 = 25)

13. Discuss the historical development of statistical quality control.
Statistical Quality Control (SQC) evolved from early concepts of quality management to become a formalized set of statistical techniques used to monitor and improve production processes
SQC's historical development involves the evolution of statistical tools and techniques, including control charts, process capability analysis, and acceptance sampling, aimed at monitoring and improving process consistency.
14. What is an Acceptance Sampling Plan? How does it ensure product quality?
An Acceptance Sampling Plan is a statistical method used to decide whether to accept or reject a batch (or lot) of products based on the quality found in a sample. It's a way to balance the cost of inspecting every item with the risk of accepting defective products. By inspecting a carefully chosen sample, it helps ensure that the overall quality of the entire lot is acceptable, thus improving product quality and reducing the risk of defective items reaching the customer. 
15. How does the Taguchi method contribute to process optimization?
The Taguchi method contributes to process optimization by providing a systematic and efficient approach to identify optimal parameter settings for a process, minimizing variability, and improving product or process quality. It achieves this by using orthogonal arrays to design experiments that allow for the investigation of multiple factors and their interactions with a reduced number of trials compared to traditional methods. 
16. Explain the application of Latin Square Design (LSD) in experimental studies.
Latin Square Design (LSD) is an experimental design used to control for two sources of variation (blocking factors) when studying the effects of a treatment factor. It's particularly useful when you have a limited number of experimental units and need to account for potential confounding effects from two sources, like different locations and times, or different machines and operators. 
17. Explain the Weibull distribution and its role in life time distributions.
The Weibull distribution is a versatile statistical distribution widely used in reliability engineering and life data analysis to model the time until an event occurs, such as component failure. It's particularly useful because it can represent various failure patterns, including decreasing, constant, or increasing failure rates, making it adaptable to different scenarios. 
18. Explain the role of total quality management in modern industry.
TQM provides a framework for organizations to achieve excellence in all aspects of their operations, leading to improved quality, increased customer satisfaction, and long-term success
1. Focus on Continuous Improvement: 
2. Customer-Centric Approach: 
3. Employee Involvement: 
4. Process-Oriented Approach: 
5. Data-Driven Decision Making: 
6. Reduced Costs and Increased Efficiency: 

19. Explain the  factorial design and its importance in experiments.
[bookmark: _Hlk202899962]A  factorial design is an experimental design where 'n' factors are studied, and each factor has two levels (typically denoted as high and low or +1 and -1). This design allows researchers to efficiently investigate the effects of multiple factors and their interactions with a relatively small number of experimental runs. It's particularly useful for screening experiments, where the goal is to identify the most important factors influencing a response. 
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20. Discuss the key aspects of Total quality management.
· Customer Focus: Understanding and meeting customer needs and expectations is central to TQM. 
· Leadership Commitment: Top management must champion and drive the TQM initiative. 
· Employee Involvement: Engaging all employees in quality improvement efforts is essential. 
· Process Approach: Focusing on improving and optimizing processes to prevent defects and improve efficiency. 
· Integrated System: TQM integrates quality into all aspects of the organization, from design to delivery. 
· Continuous Improvement: TQM is an ongoing process of identifying areas for improvement and implementing changes. 
· Fact-Based Decision Making: Using data and metrics to track progress, identify problems, and make informed decisions. 
· Supplier Relationships: Building strong relationships with suppliers to ensure the quality of inputs. 
· Ethics and Integrity: Maintaining high ethical standards and integrity throughout the organization. 
· Teamwork: Encouraging collaboration and teamwork to achieve quality goals. 
21. Compare and contrast LTPD and MIL-STD 105D plans in acceptance sampling.
LTPD (Lot Tolerance Percent Defective) and MIL-STD-105D are both acceptance sampling plans, but they differ in their approach and focus. LTPD plans focus on controlling the consumer's risk of accepting a lot with a high defect rate, while MIL-STD-105D is a broader standard with various sampling plans (single, double, multiple) and switching rules to manage both producer's and consumer's risks across a series of lots.
LTPD is a focused approach to controlling the risk of accepting low-quality lots, while MIL-STD-105D offers a broader, more adaptable framework for managing quality across various inspection scenarios. 
22. Explain the concept of two-sided variable sampling specifications and how they are used 
      in quality control.
Two-sided variable sampling specifications define acceptable ranges for a quality characteristic with both upper and lower limits. 
Two-Sided Specifications: These define both an upper specification limit (USL) and a lower specification limit (LSL) for a continuous quality characteristic. 
· Variable Sampling:  This method involves measuring a continuous characteristic on a sample of items and comparing the measured values to the specified limits. 
· Acceptance Sampling: The process of inspecting a sample from a batch (lot) of products and deciding whether to accept or reject the entire lot based on pre-defined criteria. 
How it Works in Quality Control:
· Define the Specification Limits: Determine the acceptable range for the quality characteristic (e.g., length, weight, temperature) based on customer requirements or process capabilities. 
· Sample the Lot: Select a random sample of items from the production lot. 
· Measure the Characteristic: Measure the chosen quality characteristic on each item in the sample. 
· Apply the Sampling Plan: Use a pre-defined sampling plan (e.g., single, double, or multiple sampling plan) based on the sample data. 
· Make a Decision: Based on the sampling plan, decide whether to accept or reject the entire lot. 
23. Discuss the randomized block design and its applications in industrial experiments.
A randomized block design (RBD) is an experimental design used to reduce variability and improve the accuracy of experiments by grouping similar experimental units into blocks, then randomly assigning treatments within those blocks. This technique is particularly useful in industrial experiments where factors like machine variations, raw material differences, or environmental conditions can introduce unwanted variability. By blocking on these factors, researchers can isolate the effects of the treatments being studied and obtain more reliable results.
24. Explain how the hazard rate is calculated in reliability theory and its importance in system
     analysis.
The hazard rate, in reliability theory, is the rate at which an item or system is expected to fail at a specific point in time, given that it has survived up to that time. It's a crucial concept for understanding and predicting system behaviour, especially in the context of failure analysis and maintenance planning. The hazard rate is often denoted by the symbol λ(t) or h(t). 
· Importance in System Analysis:
· Failure Prediction:
· System Reliability Assessment:
· Maintenance Optimization:
· Component Selection:
· Risk Assessment:
· Comparison of Systems:
· Constant Hazard Rate:
· Increasing Hazard Rate:
· Decreasing Hazard Rate:
25. Discuss the importance of quality cost and its impact on total quality management.
  Quality cost, encompassing the expenses associated with ensuring and maintaining product or service quality, is crucial for Total Quality Management (TQM). By understanding and managing quality costs, organizations can identify areas for improvement, reduce waste, enhance customer satisfaction, and ultimately boost profitability. Effective quality cost management is a key component of a successful TQM program. 
Impact on Total Quality Management:
TQM emphasizes continuous improvement, customer focus, and employee involvement. Quality cost management directly supports these principles by:
· Providing a Focus for Improvement:
· Encouraging Employee Involvement:
· Promoting Customer Satisfaction:
· Driving Efficiency:
Quality cost management is not just about tracking expenses; it's a strategic tool that drives continuous improvement, enhances customer satisfaction, and ultimately contributes to the success of a Total Quality Management program. 
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