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Unit II 

 
2.1 Work Measurement 
Work measurement refers to the estimation of standard time for an activity, which is the time 
allowed for completing one piece of job by using the prescribed method. Standard time can be 
defined as the time taken by an average experienced worker for the job with provisions for 
delays beyond the worker's control. 
There are several techniques used for estimation of standard time in industry. These include time 
study, work sampling, standard data, and predetermined motion time system. 
 
2.1.1 Applications: 
Standard times for operations are useful for several applications in industry, like 
• Estimating material, machinery, and equipment requirements. 
• Estimating production cost per unit as an input to 
 Preparation of budgets 
 Determination of selling price 
 Make or buy decision 
• Estimating manpower requirements. 
• Estimating delivery schedules and planning the work 
• Balancing the work of operators working in a group. 
• Estimating performance of workers and using that as the basis for incentive payment to those 
direct and in director labor who show greater productivity. 
 
We will study some of the popular techniques of work measurement. 
 
2.2 Time Study 
 It is the most versatile and the most widely used technique of work measurement. Time study is 
a technique to estimate the time to be allowed to a qualified and well-trained worker working at a 
normal pace to complete a specified task by using specified method. This technique is based on 
measuring the work content of the task when performed by the prescribed method, with the 
allowance for fatigue and for personal and unavoidable delays. 
 
2.2.1 Time Study Procedure: 
The procedure for time study can best be described step-wise, which are self explanatory. 
Step 1: Define objective of the study. This involves statement of the use of the result, the 
precision desired, and the required level of confidence in the estimated time standards. 
Step 2: Verify that the standard method and conditions exist for the operation and the operator is 
properly trained. If need is felt for method study or further training of operator, the same may be 
completed before starting the time study. 
Step 3: Select operator to be studied if there are more than one operator doing the same task. 
Step 4: Record information about the standard method, operation, operator, product, equipment, 
and conditions on the Time Study observation sheet. 
Step 5: Divide the operation into reasonably small elements, and record them on the Time Study 
observation sheet. 
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Step 6: Time the operator for each of the elements. Record the data for a few number of cycles 
on the Time Study observation sheet. Use the data to estimate the total number of observations to 
be taken. 
Step 7: Collect and record the data of required number of cycles by timing and rating the 
operator. 
Step 8: Calculate the representative watch time for each element of operation. Multiply it by the 
rating factor to get normal time. 
Normal time = Observed time x Rating factor 
Calculate the normal time for the whole operation by adding the normal time of its various 
elements. 
Step 9: Determine allowances for fatigue and various delays. 
Step 10: Determine standard time of operation. 
Standard time = Normal time + allowances 
 
2.2.1 Selection of job for Time Study 
Time Study is conducted on a job 
•  which has not been previously time-studied. 
•  for which method change has taken place recently. 
• for which worker(s) might have complained as having tight time standards. 
 
2.2.3 Selection of Worker for Time Study 
The selection of worker for time study is a very important factor in the success of the study. If 
there is only one person on the job, as usually is, then there is no choice. But if more than one 
person is performing the same operation, the time study man may time one or more of the 
workers. If all the workers are using the same method for doing the job and there is different in 
the rate of their doing it, it is necessary to select a suitable worker for the study. The worker on 
which time study should be conducted must 
 Have necessary skill for the job. 
 Have sufficient experience with the given method on the job (that is, he should have crossed 

the learning stage). 
 Be an ‘average' worker as regards the speed of working. 
 Be temperamentally suited to the study (those who can't work in normal fashion when 

watched, are not suitable for the study). 
 Have knowledge about the purpose of study. 
 
2.2.4 Time Study Equipment 
The following equipment is needed for time study work. 
• Timing device 
• Time study observation sheet 
• Time study observation board 
• Other equipment 
 
1. Timing Device. The stop watch (see Figure 2.1) is the most widely used timing device used 

for time study, although electronic timer is also sometimes used. The two perform the same 
function with the difference that electronic timer can measure time to the second or third 
decimal of a second and can keep a large volume of time data in memory. 
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Figure 2.1: Time study Equipment 
 
2. Time Study Observation Sheet. It is a printed form with spaces provided for noting down 

the necessary information about the operation being studied, like name of operation, drawing 
number, and name of the worker, name of time study person, and the date and place of study. 
Spaces are provided in the form for writing detailed description of the process (element-
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wise), recorded time or stop-watch readings for each element of the process, performance 
rating(s) of operator, and computation. Figure 2.2 shows a typical time study observation 
sheet. 

 

 
Figure 2.2: Time Study Observation Sheet 
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3. Time Study Board. It is a light -weight board used for holding the observation sheet and 

stopwatch in position. It is of size slightly larger than that of observation sheet used. 
Generally, the watch is mounted at the center of the top edge or as shown in Figure 2.1 near 
the upper right-hand corner of the board. The board has a clamp to hold the observation 
sheet. During the time study, the board is held against the body and the upper left arm by the 
time study person in such a way that the watch could be operated by the thumb/index finger 
of the left hand. Watch readings are recorded on the observation sheet by the right hand. 

 
4. Other Equipment. This includes pencil, eraser, device like tachometer for checking the 

speed, etc. 
 
2.2.5  Dividing Work into Short Elements 
Timing a complete task as one element is generally not satisfactory. For the purpose of time 
study the task is normally broken into short elements and each element is timed separately, for 
the following  
reasons: 
(1) To separate unproductive part of task from the productive one. 
(2) To improve accuracy in rating. The worker may not work at the same speed throughout the 
cycle. He may perform some elements faster and some slower. Breaking of task into short 
elements permits rating of each element separately which is more realistic than just rating once 
for the compete cycle. 
(3) To identify elements causing high fatigue. Breaking of task into short elements permits 
giving appropriate rest allowances to different elements. 
(4) To have detailed job specifications. This helps in detection of any variation in the method 
that may occur after the time standard is established. 
(5) To prepare standard data for repeatedly occurring elements. 
The following guidelines should be kept in mind while dividing a task into elements. 
(1) The elements should be of as short duration as can be accurately timed. (This in turn, depends 
on the skill of the time study man, method of timing and recording, and many other factors. 
Generally, with the stop watch, elements of duration less than 0.03 to 0.05 minute are difficult to 
time accurately. The elements should not normally be longer than 0.40 min.). 
(2) Manually performed elements should be separated from machine paced elements. (Time for 
machine paced elements can be determined by calculation). Machine elements are not rated 
against a normal. This rule also helps in recognition of delays. 
(3) Constant elements should be separated from variable elements.  
(Constant elements are those elements which are independent of the size, weight,  
length, or shape of the workpiece. For example, the time to pick screw driver  
from its place and bring it to the head of a screw is constant, whereas the time  
to tighten or loosen the screw is a variable, depending upon the length and  
size of the screw). 
(4) The beginnings and endings of elements should be easily distinguishable. These should 
preferably be associated with some kind of sound. 
(5) Irregular elements, those not repeated in every cycle, should be separated from regular 
elements. For example, if the jig is cleaned off after every ten parts produced, "cleaning" is an 
irregular element, and its time should be spread over ten cycles. 
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(6) Unnecessary motions and activities should be separated from those considered essential. 
(7) Foreign or accidental elements should be listed separately. Such elements are generally of 
non-repetitive type. 
 
2.2.6 Number of cycles to be timed 
The following general principles govern the number of cycles to get the representative average 
cycle time. 
(1) Greater the accuracy desired in the results, larger should be the number of cycles observed. 
(2) The study should be continued through sufficient number of cycles so that occasional 
elements such as setting-up machine, cleaning of machine or sharpening of tool are observed for 
a good number of times. 
(3) Where more than one operator is doing the same job, short study (say 10 to 15 cycles) should 
be conducted on each of the several operators than one long study on a single operator. 
It is important that enough cycles are timed so that reliable average is obtained. 
Following techniques are used to determine the number of cycles to be timed. 
(i) Use of Tables: On the consideration of the cost of obtaining the data and the desired accuracy 
in results, most companies have prepared their own tables for the use of time study people, which 
indicate the number of cycles to be timed as a function of the cycle time and the frequency of 
occurrence of the job in the company.  
 
(ii) Statistical methods: On the basis of the requirements of the particular situation 
involved, accuracy and confidence level are decided (An accuracy of a confidence level of 95% 
is considered reasonable in most cases). A preliminary study is conducted in which some 
(say N) cycles are timed. Standard deviation o of these (N) observations is calculated as 
 

 
 
(iii) Mundel Method: In this method the following steps are followed. 
Step 1. Take a few good watch readings of the work cycle. (Generally, 10 readings are taken if 
cycle time is less than 2 minutes, otherwise 5 readings). 

Step 2. Find the ratio , where H and L are respectively the highest and the lowest value of 
the leading. 
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Step 3. Corresponding to the value of the ratio, determine the number of observations from 
the Table 2.1 given below. 
 

Table 2.1 
 

 
 
2.3 Normal Performance 
There is no universal concept of Normal Performance. However, it is generally defined as the 
working rate of an average qualified worker working under capable supervision but not under 
any incentive wage payment scheme. This rate of working is characterized by the fairly steady 
exertion of reasonable effort, and can be maintained day after day without undue physical or 
mental fatigue. 
 
The level of normal performance differs considerably from one company to another. What 
company a calls 100 percent performance, company B may call 80 percent, and company C may 
call 125 percent, and so on. It is important to understand that the level that a company selects for 
normal performance is not critical but maintaining that level uniform among time study persons 
and constant with the passage of time within the company is extremely important. 
There are, of course, some universally accepted benchmark examples of normal performance, 
like dealing 52 cards in four piles in 0.5 minute, and walking at 3 miles per hour (4.83 km/hr). In 
order to make use of these benchmarks, it is important that a complete description about these be 
fully understood, like in the case of card dealing, what is the distance of each pile with respect to 
the dealer, technique of grasping, moving and disposal of the cards. 
Some companies make use of video films or motion pictures for establishing what they consider 
as normal speed or normal rate of movement of body members. Such films are made of typical 
factory jobs with the operator working at the desired normal pace. These films are found to be 
useful in demonstrating the level of performance expected from the operators and also for 
training of time study staff. 
 
2.4 Performance Rating 
During the time study, time study engineer carefully observes the performance of the operator. 
This performance seldom conforms to the exact definition of normal or standard. Therefore, it 
becomes necessary to apply some 'adjustment' to the mean observed time to arrive at the time 
that the normal operator would have taken to do that job when working at an average pace. This 
'adjustment' is called Performance Rating. 
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Determination of performance rating is an important step in the work measurement procedure. It 
is based entirely on the experience, training, and judgment of the work-study engineer. It is the 
step most subjective and therefore is subject to criticism. 
Performance Rating can be defined as the procedure in which the time study engineer compares 
the performance of operator(s) under observation to the Normal Performance and determines a 
factor called Rating Factor. 

    
2.4.1System of Rating 
There are several systems of rating the performance of operator on a job. 
These are: 
•  Pace Rating 
•  Westinghouse System of Rating 
•  Objective Rating 
•  Synthetic Rating 
A brief description of each rating method follows. 
 
1. Pace Rating 
Under this system, operator's performance is evaluated by considering his rate of 
accomplishment of the work. The study person measures the effectiveness of the operator against 
the concept of normal performance and then assigns a percentage to indicate the ratio of the 
observed performance to normal or standard performance. 
In this method, which is also called the speed rating method, the time study person judges the 
operators speed of movements, i.e. the rate at which he is applying himself, or in other words 
"how fast" the operator performs the motions involved. 
 
2.  Westinghouse System of Rating 
This method considers four factors in evaluating the performance of operator: skill, effort, 
conditions, and consistency. 
Skill may be defined as the proficiency at of an individual in following the given method. It is 
demonstrated by co-ordination of mind and hands. A person's skill in a given operation increases 
with his experience on the job, because increased familiarity with work brings speed, smoothness 
of motions and freedom from hesitations. 
 
The Westinghouse system lists six classes of each factor. For instance the classes of skill are 
poor, fair, average, good, excellent and superskill, as given in a Figure 2.3. Each class has further 
two degrees. The time study person evaluates the skill displayed by the operator. And puts it in 
one of the six classes and also decides the degree in that class, higher or lower, i.e. 1 or 2. As 
equivalent % value of each class of skill is provided in the Table, the rating is translated into its 
equivalent percentage value, which ranges from +15 % (for super skill of higher degree) to -22 
% (for poor skill of lower degree). 
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Figure 2.3: Westinghouse system of Ratings 
 
In a similar fashion, the ratings for effort, conditions, and consistency are given using the Figure 
2.3 for each of the factors. By algebraically combining the ratings with respect to each of the 
four factors, the final performance-rating factor is estimated. 
 
3. Objective Rating 
In this system, speed of movements and job difficulty are rated separately and the two estimates 
are combined into a single value. Rating of speed or pace is done as discussed earlier, and the 
rating of job difficulty is done by selecting adjustment factors corresponding to characteristics of 
operation with respect to (i) amount of body used, (ii) foot pedals, (iii) bimanual ness, (iv) eye-
hand co-ordination, (v) handling requirements and (vi) weight handled or resistance encountered. 
Mundel and Danner have given Table 2.2 of % values (adjustment factors) for the effects of 
various difficulties in the operation performed. 
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Table 2.2: Percentage of Values of factors as per Job Difficulties 

 
For an operation under study, a numerical value for each of the six factors is assigned, and the 
algebraic sum of the numerical values called job difficulty adjustment factor is estimated. 
The rating factor R can be expressed as 
R = P x D 
Where: P = Pace rating factor, and 
D = Job difficulty adjustment factor. 
 
4. Synthetic Rating 
This method of rating has two main advantages over other methods. These are (i) it does not rely 
on the judgment of time study person and (ii) it gives consistent results. 
The time study is made as usual. Some manually controlled elements of the work cycle are 
selected. Using a PMT system (Pre-determined motion time system), the times for these selected 
elements are determined. The times of these elements as determined are compared with the 
actual observed times and the performance factor is estimated for each of the selected elements. 
Performance or Rating Factor, R = P / A 
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Where P = Predetermined motion time of the element, and 
A = Average actual observed time of the element. 
The overall rating factor is the mean of rating factors determined for the selected elements. This 
is applied uniformly to all the manually controlled elements of the work cycle. 
 
2.5 Work Sampling  
Work Sampling (also sometimes called ratio delay study) is a technique of getting facts about 
utilization of machines or human beings through a large number of instantaneous observations 
taken at random time intervals. The ratio of observations of a given activity to the total 
observations approximates the percentage of time that the process is in that state of activity. For 
example, if 500 instantaneous observations taken at random intervals over a few weeks show that 
a lathe operator was doing productive work in 365 observations and in the remaining 135 
observations he was found 'idle' for miscellaneous reasons, then it can be reliably taken that the 
operator remains idle (135/500) x 100 = 27 % 0f the time. Obviously, the accuracy of the result 
depends on the number of observations. However, in most applications there is usually a limit 
beyond which greater accuracy of data is not economically worthwhile. 
 
2.5.1 Use of Work Sampling for Standard Time Determination 
Work sampling can be very useful for establishing time standards on both direct and indirect 
labor jobs. The procedure for conducting work sampling study for determining standard time of a 
job can be described step-wise. 
Step 1. Define the problem. 
• Describe the job for which the standard time is to be determined. 
• Unambiguously state and discriminate between the two classes of activities of operator on the 
job: what are the activities of job that would entitle him to be in 'working" state. 
This would imply that when operator will be found engaged in any activity other than those 
would entitle him to be in "Not Working" state. 
Step 2. Design the sampling plan. 
• Estimate satisfactory number of observations to be made. 
• Decide on the period of study, e.g. two days, one week, etc. 
• Prepare detailed plan for taking the observations. 
This will include observation schedule, exact method of observing, design of observation sheet, 
route to be followed, particular person to be observed at the observation time, etc. 
Step 3. Contact the persons concerned and take them in confidence regarding conduct of the 
study. 
Step 4. Make the observations at the pre-decided random times about the working / not working 
state of the operator. When operator is in working state, determine his performance rating. 
Record both on the observation sheet. 
Step 5. Obtain and record other information. This includes operator's starting time and quitting 
time of the day and total number of parts of acceptable quality produced during the day. 
Step 6. Calculate the standard time per piece. 
We will now briefly discuss some important issues involved in the procedure. 
 
Number of Observations 
As we know, results of study based on larger number of observations are more accurate, but 
taking more and more observations consumes time and thus is costly. A cost-benefit trade-off 
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has thus to be struck. In practice, the following methods are used for estimation of the number of 
observations to be made. 
(i) Based on judgment. The study person can decide the necessary number of observations based 
on his judgment. The correctness of the number may be in doubt but estimate is often quick and 
in many cases adequate. 
(ii) Using cumulative plot of results. As the study progresses the results of the proportion of time 
devoted to the given state or activity, i.e. Pi from the cumulative number of observations are 
plotted at the end of each shift or day Since the accuracy of the result improves with increasing 
number of observations, the study can be continued until the cumulative Pi appears to stabilize 
and collection of further data seems to have negligible effect on the value of Pi. 
(iii) Use of statistics. In this method, by considering the importance of the decision to be based 
on the results of study, a maximum tolerable sampling error in terms of confidence level and 
desired accuracy in the results is specified. A pilot study is then made in which a few 
observations are taken to obtain a preliminary estimate of Pi. The number of observations N 
necessary is then calculated using the following expression. 
The number of observations estimated from the above relation using a value of Pi obtained from 
a preliminary study would be only a first estimate. In actual practice, as the work sampling study 
proceeds, say at the end of each day, a new calculation should be made by using increasingly 
reliable value of Pi obtained from the cumulative number of observations made. 
 
2.5.2 Determination of Observation Schedule 
The number of instantaneous observations to be made each day mainly depends upon the nature 
of operation. For example, for non-repetitive operations or for operations in which some 
elements occur in-frequently, it is advisable to take observations more frequently so that the 
chance of obtaining all the facts improves. It also depends on the availability of time with the 
person making the study. In general, about 50 observations per day is a good figure. The actual 
random schedule of the observations is prepared by using random number table or any other 
technique. 
 
2.5.3 Design of Observation Sheet 
A sample observation sheet for recording the data with respect to whether at the pre-decided 
time, the specified worker on job is in 'working' state or 'non-working' state is shown. It contains 
the relevant information about the job, the operators on job, etc. At the end of each day, 
calculation can be done to estimate the percent of time workers on the job (on an average) spend 
on activities, which are considered as part of the job. 
 
2.5.4 Conducting Work Sampling Study 
At the predefined times of study, the study person appears at the work site and observes the 
specific worker (already randomly decided) to find out what is he doing. If he is doing activity 
which is part of the job, he is ticked under the column 'Working' and his performance rating is 
estimated and recorded. If he is found engaged in an activity which is not a part of job, he is 
ticked under the column 'Not Working'. At the end of day, the number of ticks in 'Working' 
column is totaled and average performance rating is determined. 
The observed time (OT) for a given job is estimated as 
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The normal time (NT) is found by multiplying the observed time by the average performing 
index (rating factor). 

 

Where =  is average rating factor to be determined as  
 
The standard time is determined by adding allowances to the normal time. 
 
 
2.6 Advantages and Disadvantages of Work Sampling in Comparison with Time Study. 
Advantages  Economical  Flexible  Less Erroneous  Operators like it 
 
Disadvantages 
• Work sampling is not economical for the study of a single operator or operation or machine. 
Also, work-sampling study may be uneconomical for studying operators or machines located 
over wide areas. 
• Work sampling study does not provide elemental time data. 
• The operator may change his work pattern when he sees the study person. For instance, he may 
try to look productive and make the results of study erroneous. 
• No record is usually made of the method being used by the operator. Therefore, a new study 
has to be made when a method change occurs in any element of operation. 
• Compared to stop watch time study, the statistical approach of work sampling study is difficult 
to understand by workers. 
 
2.7 Computerized Work Sampling 
Use of a computer can save as much as 30 to 40 percent of the total work sampling study cost. 
This is because too much clerical effort is involved in summarizing work sampling data, e.g. in 
determining the number of observations required, determining the daily observations required, 
determining the number of trips to the area being studied per day, determining the time of each 
observation, calculating the accuracy of results, plotting data on control charts and like that. 
Computers can be used for mechanization of the repetitive calculations, display of control charts 
and calculation of daily as well as cumulative results. 
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2.8 Information Recording Techniques 
There are three main types of information recording techniques. These are 
• Process Charts 
• Diagrams 
• Templates 
 
A Process Chart is a graphic means of representing the activities that occur during a 
manufacturing or servicing job. 
There are several types of process charts. These can be divided into two groups. 
(i) Those which are used to record a process sequence (i.e. series of events in the order in which 
they occur) but do not depict the events to time scale. 
Charts falling in this group are 
• Operation process chart 
• Flow process chart – (man / material / equipment type) 
• Operator chart (also called Two Handed Process Chart) 
(ii) Those which record events in the sequence in which they occur on a time scale so that the 
interaction of related events can be more easily studied. Charts falling in this group are 
• Multiple activity charts 
• Simo chart 
 
Diagrams. A diagram gives pictorial view of the layout of workplace or floor on which locations 
of different equipment, machines, etc. are indicated. The movement of subject (man or material) 
is then indicated on the diagram by a line or a string. The diagrams are valuable in highlighting 
the movement so that analyst can take steps to simplify or reduce it and thus effect saving in time 
or reduction in collisions / accidents. 
Two types of diagrams are common: Flow diagram and string diagram. 
 

 
Figure 2.3: String Diagram 

 
Templates and 3-D models 
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Two-dimensional cut outs made from thin card sheet representing machinery, furniture, etc. can 
be used for developing new layouts and methods. The templates may have pieces of permanent 
magnet attached to them, so that when used on iron board; they remain glued on the board 
whenever placed. 
A scaled 3-D model of a working area helps easy understanding of lighting, ventilation, 
maintenance and safety aspects that may be important in a method. Such models are often of 
great value in demonstrating the advantages of the proposed changes to all concerned. However, 
their use is limited because of higher cost involved. Some computer softwares are available 
which help in constructing the layout and possibility of visualizing the working of process in a 
systematic way. 
Before taking up descriptions of these charts or diagrams, it is necessary to know the various 
elements of work. 
 
Elements of Work 
There are five basic elements of work: Operation, Inspection, Transportation, Delay, and 
storage. Table gives the definitions and symbols by which these elements are represented. Also 
given in the Table are examples of each element. 
 

 
Figure 2.4: Different Elements of Work 
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Sometimes, more than one element occur simultaneously. It is shown as combined element with 
combined symbol. Examples are “Operation in combination will inspection”, and “Inspection in 
combination with Transportation”. 
 
1. Operation Process Chart 
An operation process chart provides the chronological sequence of all operations and inspections 
that occur in a manufacturing or business process. It also shows materials used and the time 
taken by operator for different elements of work. Generally a process chart is made for full 
assembly, that is, it shows all the operations and inspections that occur from the arrival of raw 
material to the packaging of the finished product. 
 

 
 

Figure 2.5: Operations process Chart 
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2. Flow Process Chart 
A flow process chart is used for recording greater detail than is possible in an operation process 
chart. It is made for each component of an assembly rather than for the whole assembly. 
A flow process chart shows a complete process in terms of all the elements of work. There are 
two main types of flow charts: product or material type , and the operator type . The product type 
records the details of the events that occur to a product or material, while the operator flow chart 
details how a person performs an operational sequence. 
 

 
Figure 2.6: Flow process Chart (Material) 
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Figure 2.5: Flow process Chart (Men) 
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An important and valuable feature of this chart is its recording of non-productive hidden costs, 
such as delays, temporary storages, unnecessary inspections, and unnecessary long distances 
traveled. When the time spent on these non productive activities is highlighted, analyst can take 
steps to minimize it and thus reduce costs. 
 
3. Two Handed Process Chart 
It is also called Left Hand – Right Hand chart and shows the activities of hands of the operator 
while performing a task. It uses four elements of hand work: Operation, Delay (Wait), Move and 
Hold. Its main advantage lies in highlighting un-productive elements such as unnecessary delay 
and hold so that analyst can take measures to eliminate or shorten them. 
 

 
 

Figure 2.7: Two Handed Process Chart  
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4. Multiple Activity Chart 
Worker-Machine process chart and gang process chart fall in the category of multiple activity 
charts. A worker-machine chart is used for recording and analyzing the working relationship 
between operator and machine on which he works. It is drawn to time scale. Analysis of the chart 
can help in better utilization of both worker and machine time. The possibility of one worker 
attending more than one machine is also sought from the use of this chart. 
 

 
 

Figure 2.8: Multiple Activity Chart 
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A gang process chart is similar to worker-machine chart, and is used when several workers 
operate one machine. The chart helps in exploring the possibility of reducing both the operator 
time and idle machine time. 
 
5. Simo Chart 
A Simo chart is another Left-Hand Right-Hand chart with the difference that it is drawn to time 
scale and in terms of basic motions called therbligs. It is used when the work cycle is highly 
repetitive and of very short duration. 
 

 
Figure 2.9: SIMO Chart 

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

You can get previous year question papers at  

https://qp.rgpvnotes.in . 
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