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Notes for Unit 3: Introduction to Product design tools 

Syllabus 

QFD, Computer Aided Design, Robust design, DFX, DFM. DFA, Ergonomics in product design. 

 

Quality Function Deployment (QFD)  

Quality must be designed into the product, not inspected into it. Quality can be defined as meeting customer 

needs and providing superior value. This focus on satisfying the customer’s needs places an emphasis on 
techniques such as Quality Function Deployment to help understand those needs and plan a product to provide 

superior value.  

QFD is a process and set of tools used to effectively define customer requirements and convert them into 

detailed engineering specifications and plans to produce the products that fulfill those requirements. 

Introduction to Quality Function Deployment (QFD) 

The average consumer today has a multitude of options available to select from for similar products and services. Most 

consumers make their selection based upon a general perception of quality or value. Consumers typically want “the 

most bang for their buck”. In order to remain competitive, organizations must determine what is driving the consumer’s 

perception of value or quality in a product or service. They must define which characteristics of the products such as 

reliability, styling or performance form the customer’s perception of quality and value. Many successful organizations 

gather and integrate the Voice of the Customer (VOC) into the design and manufacture of their products. They actively 

design quality and customer perceived value into their products and services. These companies are utilizing a structured 

process to define their customer’s wants and needs and transforming them into specific product designs and process 

plans to produce products that satisfy the customer’s needs. The process or tool they are using is called Quality Function 

Deployment (QFD). 

What is Quality Function Deployment (QFD) 

Quality Function Deployment (QFD) is a process and set of tools used to effectively define customer requirements and 

convert them into detailed engineering specifications and plans to produce the products that fulfill those requirements. 

QFD is used to translate customer requirements (or VOC) into measureable design targets and drive them from the 

assembly level down through the sub-assembly, component and production process levels. QFD methodology provides 

a defined set of matrices utilized to facilitate this progression. 

QFD was first developed in Japan by Yoji Akao in the late 1960s while working for Mitsubishi’s shipyard. It was later 

adopted by other companies including Toyota and its supply chain. In the early 1980s, QFD was introduced in the United 

States mainly by the big three automotive companies and a few electronics manufacturers. Acceptance and growth of 

the use of QFD in the US was initially rather slow but has since gained popularity and is currently being used in 

manufacturing, healthcare and service organizations. 

Why Implement Quality Function Deployment (QFD) 

Effective communication is one of the most important and impactful aspects of any organization’s success. QFD 

methodology effectively communicates customer needs to multiple business operations throughout the organization 
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including design, quality, manufacturing, production, marketing and sales. This effective communication of the Voice 

of the Customer allows the entire organization to work together and produce products with high levels of customer 

perceived value. There are several additional benefits to using Quality Function Deployment: 

 Customer Focused: QFD methodology places the emphasis on the wants and needs of the customer, not on what 

the company may believe the customer wants. The Voice of the Customer is translated into technical design 

specifications. During the QFD process, design specifications are driven down from machine level to system, sub-

system and component level requirements. Finally, the design specifications are controlled throughout the 

production and assembly processes to assure the customer needs are met. 

 VOC Competitor Analysis: The QFD “House of Quality” tool allows for direct comparison of how your design or 
product stacks up to the competition in meeting the VOC. This quick analysis can be beneficial in making design 

decisions that could place you ahead of the pack. 

 Shorter Development Time and Lower Cost: QFD reduces the likelihood of late design changes by focusing on 

product features and improvements based on customer requirements. Effective QFD methodology prevents 

valuable project time and resources from being wasted on development of non-value added features or functions. 

 Structure and Documentation: QFD provides a structured method and tools for recording decisions made and 

lessons learned during the product development process. This knowledge base can serve as a historical record that 

can be utilized to aid future projects. 

Companies must bring new and improved products to market that meet the customer’s actual wants and needs while 

reducing development time. QFD methodology is for organizations committed to listening to the Voice of the Customer 

and meeting their needs. 

How to Implement Quality Function Deployment (QFD) 

The Quality Function Deployment methodology is a 4-phase process that encompasses activities throughout the 

product development cycle.  A series of matrices are utilized at each phase to translate the Voice of the Customer to 

design requirements for each system, sub-system and component.  
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The four phases of QFD are: 

1. Product Definition: The Product Definition Phase begins with collection of VOC and translating the customer wants 

and needs into product specifications. It may also involve a competitive analysis to evaluate how effectively the 

competitor’s product fulfills the customer wants and needs. The initial design concept is based on the particular 
product performance requirements and specifications. 

2. Product Development: During the Product Development Phase, the critical parts and assemblies are identified. The 

critical product characteristics are cascaded down and translated to critical or key part and assembly characteristics 

or specifications. The functional requirements or specifications are then defined for each functional level. 

 

3. Process Development: During the Process Development Phase, the manufacturing and assembly processes are 

designed based on product and component specifications. The process flow is developed and the critical process 

characteristics are identified. 

4. Process Quality Control: Prior to production launch, the QFD process identifies critical part and process 

characteristics. Process parameters are determined and appropriate process controls are developed and 

implemented. In addition, any inspection and test specifications are developed. Full production begins upon 

completion of process capability studies during the pilot build. 

Effective use of QFD requires team participation and discipline inherent in the practice of QFD, which has proven to be 

an excellent team-building experience. 

 

Level 1 QFD 

The House of Quality is an effective tool used to translate the customer wants and needs into product or service design 

characteristics utilizing a relationship matrix. It is usually the first matrix used in the QFD process.  
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The House of Quality demonstrates the relationship between the customer wants or “Whats” and the design 

parameters or “Hows”. The matrix is data intensive and allows the team to capture a large amount of information in 

one place. The matrix earned the name “House of Quality” due to its structure resembling that of a house. A cross-

functional team possessing thorough knowledge of the product, the Voice of the Customer and the company’s 

capabilities, should complete the matrix. The different sections of the matrix and a brief description of each are listed 

below: 

 “Whats”: This is usually the first section to be completed. This column is where the VOC, or the wants and needs, 
of the customer are listed. 

 Importance Factor: The team should rate each of the functions based on their level of importance to the customer. 

In many cases, a scale of 1 to 5 is used with 5 representing the highest level of importance. 

 “Hows” or Ceiling: Contains the design features and technical requirements the product will need to align with the 

VOC. 

 Body or Main Room: Within the main body or room of the house of quality the “Hows” are ranked according to 
their correlation or effectiveness of fulfilling each of the “Whats”. The ranking system used is a set of symbols 
indicating either a strong, moderate or a weak correlation. A blank box would represent no correlation or influence 

on meeting the “What”, or customer requirement. Each of the symbols represents a numerical value of 0, 1, 3 or 
9. 

 Roof: This matrix is used to indicate how the design requirements interact with each other. The interrelationships 

are ratings that range from a strong positive interaction (++) to a strong negative interaction (–) with a blank box 

indicating no interrelationship. 

 Competitor Comparison: This section visualizes a comparison of the competitor’s product in regards to fulfilling 
the “Whats”. In many cases, a scale of 1 to 5 is used for the ranking, with 5 representing the highest level of 
customer satisfaction. This section should be completed using direct feedback from customer surveys or other 

means of data collection. 

 Relative Importance: This section contains the results of calculating the total of the sums of each column when 

multiplied by the importance factor. The numerical values are represented as discrete numbers or percentages of 

the total. The data is useful for ranking each of the “Hows” and determining where to allocate the most resources. 
 Lower Level / Foundation: This section lists more specific target values for technical specifications relating to the 

“Hows” used to satisfy VOC. 

Upon completion of the House of Quality, the technical requirements derived from the VOC can then be deployed to 

the appropriate teams within the organization and populated into the Level 2 QFDs for more detailed analysis. This is 

the first step in driving the VOC throughout the product or process design process. 

 

Computer Aided Design 

Introduction to CAD 

CAD (Computer Aided Design) is the use of computer software to design and document a product’s design process. 

Engineering drawing entails the use of graphical symbols such as points, lines, curves, planes and shapes.  Essentially, it 

gives detailed description about any component in a graphical form. 

Background 

Engineering drawings have been in use for more than 2000 years. However, the use of orthographic projections was 

formally introduced by the French mathematician Gaspard Monge in the eighteenth century. 

Since visual objects transcend languages, engineering drawings have evolved and become popular over the years. While 

earlier engineering drawings were handmade, studies have shown that engineering designs are quite complicated. A 
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solution to many engineering problems requires a combination of organization, analysis, problem solving principles and 

a graphical representation of the problem. Objects in engineering are represented by a technical drawing (also called as 

drafting) that represents designs and specifications of the physical object and data relationships. Since a technical 

drawing is precise and communicates all information of the object clearly, it has to be precise. This is where CAD comes 

to the fore. 

CAD stands for Computer Aided Design. CAD is used to design, develop and optimize products. While it is very versatile, 

CAD is extensively used in the design of tools and equipment required in the manufacturing process as well as in the 

construction domain. CAD enables design engineers to layout and to develop their work on a computer screen, print 

and save it for future editing. 

When it was introduced first, CAD was not exactly an economic proposition because the machines at those times were 

very costly. The increasing computer power in the later part of the twentieth century, with the arrival of minicomputer 

and subsequently the microprocessor, has allowed engineers to use CAD files that are an accurate representation of the 

dimensions / properties of the object. 

Use of CAD 

CAD is used to accomplish preliminary design and layouts, design details and calculations, creating 3-D models, creating 

and releasing drawings, as well as interfacing with analysis, marketing, manufacturing, and end-user personnel.  

CAD facilitates the manufacturing process by transferring detailed information about a product in an automated form 

that can be universally interpreted by trained personnel. It can be used to produce either two-dimensional or three-

dimensional diagrams. The use of CAD software tools allow the object to be viewed from any angle, even from the inside 

looking out. One of the main advantages of a CAD drawing is that the editing is a fast process as compared to manual 

method. Apart from detailed engineering of 2D or 3D models, CAD is widely used from conceptual design and layout of 

products to definition of manufacturing of components. CAD reduces design time by allowing precise simulation rather 

than build and test physical prototypes. Integrating CAD with CAM (Computer Aided Manufacturing) streamlines the 

product development even more. 

CAD is currently widely used for industrial products, animated movies and other applications. A special printer or plotter 

is usually required for printing professional design renderings. CAD programs use either vector-based graphics or raster 

graphics that show how an object will look.  

CAD software enables 

 Efficiency in the quality of design 

 Increase in the Engineer’s productivity 

 Improve record keeping through better documentation and communication 

Today, the use of CAD has permeated almost all industries. From aerospace, electronics to manufacturing, CAD is used 

in all industry verticals. Since CAD encourages creativity and speeds up productivity, it is becoming more and more useful 

as an important tool for visualization before actually implementing a manufacturing process. That is also one of the 

reasons CAD training is gaining more and more importance.  

Types of CAD Software 

Since its introduction in late 1960’s, CAD software has improved by leaps and bounds.  A broad classification of CAD is: 

 2D CAD 

 3D CAD 

 3D Wireframe and Surface Modelling 

 Solid Modelling 
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With more and more companies (if not all) turning to CAD / CAE / CAM to achieve efficiency, accuracy and reduced time-

to-market of products, there is a growing demand for CAD software. The industry leaders in this space include AutoCAD, 

Dassault Systems and Altair. 

3D CAD can be further classified as: 

Wire-frame models – they create skeleton like models with lines and arcs. Since they appear to be made of wires, and 

everything in the background is visible, they are called wire-frame models. They are not very popular anymore.  

Surface models – unlike wire frames, these models are created by joining 3D surfaces. Since nothing in the background 

is visible, the surface models are quite realistic.  

Solid models – they are considered to be the most useful CAD models. Although they appear to be the same as surface 

models, they also have additional properties like weight, volume and density, just like actual physical objects. These 

models are commonly used as prototypes to study engineering designs. 

Robust design 

What is robust product design? 

Robust product design is a concept from the teachings of Dr. Genichi Taguchi, a Japanese quality guru. It is defined as 

reducing variation in a product without eliminating the causes of the variation. In other words, making the product or 

process insensitive to variation. This variation (sometimes called noise) can come from a variety of factors and can be 

classified into three main types: internal variation, external variation, and unit to unit variation. Internal variation is due 

to deterioration such as the wear of a machine, and aging of materials. External variation is from factor relating to 

environmental conditions such as temperature, humidity and dust. Unit to Unit variation is variations between parts 

due to variations in material, processes and equipment. (Lochner and Matar, 18). Examples of robust design include 

umbrella fabric that will not deteriorate when exposed to varying environments (external variation), food products that 

have long shelf lives (internal variation), and replacement parts that will fit properly (unit to unit variation). The goal of 

robust design is to come up with a way to make the final product consistent when the process is subject to a variety of 

"noise". 

How do you make a design robust? 

Taguchi considers making a design robust in the parameter design portion of product or process design. In parameter 

design the goal is to find values for controllable settings that minimize the negative effects of the uncontrollable settings. 

Experiments are used to determine the impact of particular settings on both the controllable and uncontrollable factors. 

The idea here is that by observing changes in a controllable factor (such as the thickness of boards), a value can be found 

for that factor that reduces the effect (warping) of something that can’t be controlled (the humidity outside). The 
ultimate goal is to find the optimal settings to minimize cost by minimizing variation. 

When setting up these experiments, the factors that affect the product need to be determined. Then the factors can be 

separated into controllable factors and uncontrollable factors and experiments can be set up to test the effects of 

changing the values of each factor. There are many ways to set up these experiments. Taguchi’s method involves finding 
correlation between variables. He uses orthogonal arrays, with the inner array consisting of control factors and the outer 

array consisting of "noise" factors. Each inner array is to be run with each outer array. (If six control factor experiments 

and three "noise" factor experiments are needed, there will have to be (six times three) eighteen experimental trials to 

get all the combinations). Another method for conducting these experiments is to make no attempt to control the 

"noise" factors, but repeatedly run the trials for combinations of control factors. (Lochner and Matar, 152) This type of 

experiment allows the operator to measure process variability. The trials should be taken in an environment similar to 

the one in which the actual use or manufacturing of the product is going to take place. 
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The data found from the experimental trials is then analyzed. The analysis will depend on the method of 

experimentation. Plot the effect that the variables had on your variation and/or the correlation between factors. Using 

this data find settings for the controllable factors that are found to lower the variation caused by uncontrollable factors. 

Then after the initial experiment trails are run and "optimal" settings are found confirmation experimentation is 

needed. By performing a series of replica experiments at the levels that were picked, we can see if the values achieved 

matched that of the values the model predicted. If there is disparity, there may be an interaction or noise that we 

didn’t see and thus our experiment must be redeveloped. 
  

What are the advantages of robust design? 

Robust design has many advantages. For one, the effect of robustness on quality is great. Robustness reduces variation 

in parts by reducing the effects of uncontrollable variation. More consistent parts equals better quality. 

Another advantage is that lower quality parts or parts with higher tolerances can be used and a quality product can still 

be made. This saves the company money, because the less variable the parts can be the more they cost. 

A third advantage is that the product will have more appeal to the customer. Customers demand a robust product that 

won't be as vulnerable to deterioration and can be used in a variety of situations. 

This method is also good, because you are designing the robustness into the product and process instead of trying to fix 

variation problem after they occur. 

What are some examples of why robust design is important? 

Consider this example adapted from "Creating Quality" by Kolarik; the designers of a radio had built and tested a 

breadboard. After the radio was considered a success, the specifications were passed to production and the radios 

began being manufactured. The first production unit’s radios went into test and failed to meet marketing’s product 
performance requirements, as did the second unit. Analysis of why the process failed produced no results. They had 

been following procedure and using standard acceptable parts. Next the breadboard of the original design was 

inspected. It was found that the designers had hand-tested and picked all the component parts. They worked much 

better than the manufacturer’s standard acceptable parts. After review of the design it was found that there was no 

way to economically fix the problem without massive redesign, so personnel were assigned the task of manually sorting 

the components, costing the company additional time. 

In this example the design of the radio needed to be robust so that it could handle the amount of variation in the set of 

standard acceptable parts. Because the design didn’t allow for that amount of variability, it cost the company lost time. 
They had to stop the production process and investigate and then they had to expend further manpower in screening 

the parts. 

Making a product robust is also a concern for companies that manufacture products for an ever-expanding market. If 

products are sold nationwide or even globally, the differences in the environments, conditions, and uses have to be 

considered for them to be a success. For example, a manufacturer of a certain type of gas grill that is sold nationally 

must consider the robustness of the materials used to make the grill. The people in Minnesota may use the grill in the 

summer only and it is stored in the garage in the winter where the temperature falls to freezing. The consumers in 

Arizona use the grill year round and it is stored on the deck where it is subject to sunlight, rain and higher temperatures. 

The manufacturer must make sure that the grill can withstand both conditions. If the freezing temperature cracks the 

valve connection or if the heat cause the lid to deform, they will lose the potential buyers in the respective area. 

https://vardeman.public.iastate.edu/IE361/s00mini/maurer.htm 
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DFX 

DfX: the safety check of your product. 

 

Design for Excellence or Design For Excellence (DfX or DFX), are terms and expansions used interchangeably in the 

existing literature, where the X in design for X is a variable which can have one of many possible values. In many fields 

(e.g., very-large-scale integration (VLSI) and nanoelectronics) X may represent several traits or features including: 

manufacturability, power, variability, cost, yield, or reliability. This gives rise to the terms design for 

manufacturability (DfM, DFM), design for inspection (DFI), design for variability (DfV), design for cost (DfC). Similarly, 

other disciplines may associate other traits, attributes, or objectives for X. 

Design for Excellence (or Design for X, or DfX) is basically a set of services aiming at analyzing the way your product has 

been designed. It encompasses Design for Manufacturing or Manufacturability (DfM), Design for Cost/Procurement 

(DfC/DfP), Design for Assembly (DfA) and Design for Testability (DfT). 

Rules, guidelines, and methodologies along the product life cycle 

DfX methodologies address different issues that may occur in one or more phase of a product life cycle: 

 Development phase 

 Production phase 

 Use phase 

 Disposal phase 

Each phase is explained with two dichotomous categories of tangible products to show differences in prioritizing 

design issues in certain product life cycle phases: 

 Consumer durables 

 Capital goods 

Non-durables that are consumed physically when used, e.g. chocolate or lubricants, are not discussed. There also exist 

a wide range of other classifications because products are either a) goods b) service or c) both (see OECD and Eurostat, 

2005:48). Thus, one can also refer to whole product, augmented product, or extended product. Also the business 

unit strategy of a firm are ignored, even though it significantly influences priority-setting in design. 

Development phase 

 Design rules 

o Basic rules of embodiment design: clarity, simplicity, safety  

 Organizational process 

o Design for short time to market  

 System design, testing & validation 

o Design for reliability  

o Design for test 

o Design for safety  

o Design for quality  

o Design against corrosion damage  

o Design for minimum risk 

Production-operations phase 

 Design rules 
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o Design to cost (Target costing, Value engineering) 

o Design to standards (Interchangeable parts, product modularity, product architecture, product platform) 

 Design Guidelines 

o Design for assembly  

o Design for Inspection 

o Design for manufacturability  

o Design for logistics, Design for postponement (see Delayed differentiation) 

 Specific situations 

o Design for Electronic Assemblies 

o Design for Low-Quantity Production  

Design rules 

Design to cost and design to standards serves cost reduction in production operations, or respectively supply chain 

operations. Except for luxury goods or brands (e.g., Swarovski crystals, Haute couture fashion, etc.), most goods, even 

exclusive products, rely on cost reduction, if these are mass produced. The same is valid for the functional production 

strategy of mass customization. Through engineering design physical interfaces between a) parts or components or 

assemblies of the product and b) the manufacturing equipment and the logistical material flow systems can be changed, 

and thus cost reducing effects in operating the latter may be achieved. 

Design guidelines 

 Design for manufacturability ensures the fabrication of single parts or components that are based on an integral 

design in mechanical engineering terms. Every production technology has its own specific design guideline that 

needs to be consulted depending on the situation. 

 Design for assembly addresses the combination of single parts or components to subassemblies, assemblies, 

modules, systems, etc., that are based on a differential design in mechanical engineering terms. An important issue 

is how the embodied interfaces within a product are designed (mechanical engineering, electrical engineering). 

Contrary, software or respectively firmware interfaces (software engineering, electrical engineering) are not 

significant for assembly operations, because these can be easily flash installed within one production step. That is 

a cost efficient way to enable a wide range of product variants. 

 Design for logistics covers issues along supply chain partners (i.e., legally independent firms) but is by its means 

closely related to the design for assembly guidelines. In academic research, design for logistics is tangent to 

the strategic alliances, supply chain management, and the engineering part of new product development. For 

example, Sanchez and Mahoney (1996) argued that product modularity (i.e., how physical sub-systems of a product 

are sub-divided through interfaces; also called product or system architecture), and organizational modularity (i.e., 

how organisational entities are structured), depend on each other, and Fixson et al. (2005) found that the 

relationship between product architecture and organisational structure is reciprocal in context of early supplier 

involvement during the system design or respectively concept phase of the Product development process. 

Use phase 

 User focused, see Product design, Industrial design 

o Design for user-friendliness  

o Design for ergonomics  

o Design for aesthetics  

 After-sales focused 

o Design for serviceability 

o Design for maintainability  

 Design for repair-reuse-recyclability 
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DFM 

Design for Manufacturing (DFM) is the process of designing parts, components or products for ease of manufacturing 

with an end goal of making a better product at a lower cost. This is done by simplifying, optimizing and refining the 

product design. The acronym DFMA (Design for Manufacturing and Assembly) is sometimes used interchangeably with 

DFM. 

Five principles are examined during a DFM. They are: 

1. Process 

2. Design 

3. Material 

4. Environment 

5. Compliance/Testing 

Ideally, DFM needs to occur early in the design process, well before tooling has begun. In addition, properly-executed 

DFM needs to include all the stakeholders — engineers, designers, contract manufacturer, moldbuilder and material 

supplier. The intent of this “cross-functional” DFM is to challenge the design — to look at the design at all levels: 

component, sub-system, system, and holistic levels — to ensure the design is optimized and does not have 

unnecessary cost embedded in it. 

The following chart offers an excellent visual representation of the effect of an early DFM.   

As the design progresses through the product life cycle, changes become more expensive, as well as more difficult to 

implement. Early DFM allows design changes to be executed quickly, at the least expensive location. 

 

Pulling stakeholders together early in the design process is easier if you're developing a new product, but even if 

you're dealing with an established product, challenging the original design is a necessary element of a thorough DFM. 

Too often, mistakes in a design are repeated by replicating a previous design. Question every aspect of your design. 

• Look at the original drawings. 

• Tear down the product. 

• Look at competitive and near-neighbor products, as well as lead users such as medical and automotive. 

• Talk to your contract manufacturer — who may have solved the problem with a different customer? 

• Has someone else solved this problem a different way? 

• Is there a way to make it better?  
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DFA 
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Ergonomics in product design 

Ergonomics (from the Greek word ergon meaning work, and nomoi meaning natural laws), is the science of refining 

the design of products to optimize them for human use.  

Computers and related products, such as computer desks and chairs, are frequently the focus of ergonomic design. 

Ergonomics is about ensuring a good fit between people and the things they interact with. This could include the 

objects they use or the environments they live in. You should consider ergonomics in the design of every product, 

system or environment. 

You should focus on ergonomics early in the design process. Ignoring 

ergonomics can lead to designs that are likely to fail commercially - as 

they don't fit the needs of the user. 

 

Ergonomics is an important part of research in the product 

development process. Its purpose is to increase the safety, 

comfort and performance of a product or an environment, such 

as an office. 

Ergonomics uses anthropometrical data to determine the optimum size, shape and form of a product, and 

make it easier for people to use. 
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Ergonomists can help you to identify which user characteristics you should take into account during your design 

process. This is important when you consider how much individuals vary in terms of: 

• body size 

• body shape 

• strength 

• mobility 

• sensory sensitivity 

• mental ability 

• experience 

• training 

• culture 

• emotions 

There are three broad areas of ergonomics: 

• Physical ergonomics looks at how human anatomical, anthropometric, physiological and biomechanical 

characteristics relate to physical activity. This includes: 

• working postures 

• manual handling 

Downloaded from www.rgpvnotes.in

Page no: 15 Get real-time updates from RGPV

https://www.rgpvnotes.in
https://alerts.rgpvnotes.in/
https://www.rgpvnotes.in/


Notes for ME-603(C)  

Unit 3: Introduction to Product design tools 
 

Compiled by Dr. A. K. Shrimali  Page 16 of 17 

• repetitive movements 

• musculoskeletal disorders 

• workplace layout and environment 

• Psychological ergonomics studies mental processes (eg perception, cognition, memory, reasoning and 

emotion) and how people interact with products, systems and environments. 

• Organisational ergonomics is about optimising the organisational structures, policies and processes of socio-

technical systems. 
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*** 
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We hope you find these notes useful. 

You can get previous year question papers at  

https://qp.rgpvnotes.in . 

 

If you have any queries or you want to submit your 

study notes please write us at 

rgpvnotes.in@gmail.com 
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