
 

 

EXPERIMENT NO: - 04 

 
AIM: To study & Calculate co-efficient of co-relation for time study person using 

performance rating technique. 

 
OBJECTIVES: After completing this experiment, you will be able to: 

• Understand the meaning of Rating. 

• Develop skill to rate the worker. 

• Evaluate the rating of the given activity. 

• Plot graph of observed rating v/s actual rating. 

 

Introduction: - 
Work Measurement: Work measurement is the application of techniques designed to establish 

the time for a qualified worker to carry out specific job at a defined level of performance. 

 

The qualified worker: A qualified worker is one who is accepted as having the necessary 

physical attributes, who possesses the required intelligence and education, and who has acquired 

the necessary skill and knowledge to carry out the work in hand to satisfactory standards of 

safety, quantity and quality. 

 

Rating: Rating is the assessment of the worker’s rate of working relative to the observer’s 

concept of the rate corresponding to standard pace. The society of Advancement of Management 

National Committee defines rating as that process during which the time study engineer 

compares the performance of the operator under observations with the observer’s concept of 

proper (normal) or standard performance. 

𝑃𝑒𝑟𝑓𝑜𝑟𝑚𝑎𝑛𝑐𝑒 𝑅𝑎𝑡𝑖𝑛𝑔 =
𝑜𝑏𝑠𝑒𝑟𝑣𝑒𝑑 𝑃𝑒𝑟𝑓𝑜𝑟𝑚𝑎𝑛𝑐𝑒

𝑛𝑜𝑟𝑚𝑎𝑙 𝑝𝑒𝑟𝑓𝑜𝑟𝑚𝑎𝑛𝑐𝑒
∗ 100 

 

Standard (Pace) Performance: Standard performance is the rate of output which qualified 

workers will naturally achieve without over-exertion as an average over the working day or shift, 

provided that they know and adhere to the specified method and provided that they are motivated 

to apply themselves to their work. This performance is denoted as 100 on the standard rating and 

performance scales. 

 

Rating Scale: Rating scale is used to compare workers pace with standard pace. The indication 

of how much worker’s pace is more or less as compared to the standard pace. There are different 

types of rating scales but out of which only three main rating scales are used, they are: (i) 60-80 

(ii) 100-133 (iii) 75-100 

Rating method and calculation: The rating of 100 is given to the worker working with speed & 

confidence maintaining the accuracy and quality, if he works with more speed and skillfully then 

rating of 115 or 125 can be assigned to him. But if the workers work with speed below the 

standard pace & less skill then rating of 95, 90, 80, etc, can be assigned to him Conducting time 

study & recording time by taking required number of observation, workers will be assigned his 

rating. Thereafter standard time can be calculated as follows: 

 

𝐵𝑎𝑠𝑖𝑐 𝑡𝑖𝑚𝑒 = 𝑜𝑏𝑠𝑒𝑟𝑣𝑒𝑑 𝑡𝑖𝑚𝑒 ∗  
𝑟𝑎𝑡𝑖𝑛𝑔 𝑜𝑓 𝑤𝑜𝑟𝑘𝑒𝑟

𝑠𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝑟𝑎𝑡𝑖𝑛𝑔
 



 

 

 

Table 4.1: Table for Different types of Rating Scale 

So, Actual Rating or Rating factor of a worker can be found as follows: 

  

𝐴𝑐𝑡𝑢𝑎𝑙 𝑅𝑎𝑡𝑖𝑛𝑔 =   
𝐵𝑎𝑠𝑖𝑐 𝑡𝑖𝑚𝑒

𝑂𝑏𝑠𝑒𝑟𝑣𝑒𝑑 𝑡𝑖𝑚𝑒
∗ 100 

Procedure of performing this experiment: 

• At a time one student will walk a distance of 25 feet in a normal way. 

• Another student (time-keeper) will note down the time taken for that student to walk 

• All the remaining students will assign rating to the student walking in the observation 

table. 

• Time-keeper will give time for that student to all the students. 

• Repeat the same procedure changing the time-keeper and the student walking Find basic 

time using observations. 

• Find actual rating using basic time. 

• Plot a graph of actual rating v/s observed rating. 

 

 

 

 

 



 

 

OBSERVATION TABLE 

Sr. 

No. 

Observed 

Time in 

sec. 

Observer’s 

Rating 

Standard 

Rating 

Basic 

Time in 

sec 

Actual 

Rating 

Error in 

rating 

+/- 

1  

 

     

2  

 

     

3  

 

     

4  

 

     

5  

 

     

6  

 

     

7  

 

     

8  

 

     

9  

 

     

10  

 

     

11  

 

     

12  

 

     

13  

 

     

14  

 

     

15  

 

     

 

Calculations: 

For Basic Time: 

𝐵𝑎𝑠𝑖𝑐 𝑡𝑖𝑚𝑒 = 𝑜𝑏𝑠𝑒𝑟𝑣𝑒𝑑 𝑡𝑖𝑚𝑒 ∗  
𝑟𝑎𝑡𝑖𝑛𝑔 𝑜𝑓 𝑤𝑜𝑟𝑘𝑒𝑟

𝑠𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝑟𝑎𝑡𝑖𝑛𝑔
 

 

For Actual Rating: 

 

𝐴𝑐𝑡𝑢𝑎𝑙 𝑅𝑎𝑡𝑖𝑛𝑔 =   
𝐵𝑎𝑠𝑖𝑐 𝑡𝑖𝑚𝑒

𝑂𝑏𝑠𝑒𝑟𝑣𝑒𝑑 𝑡𝑖𝑚𝑒
∗ 100 

 



 

 

EXPERIMENT NO: - 05 

 
AIM: To study & Calculate standard time for given job. 

 
OBJECTIVES: After completing this experiment, you will be able to: 

• Use a stopwatch 

• Break the job into elements. 

• Compute the normal/basic time. 

• Calculate standard time. 

•  

Introduction: - 
Work Measurement: Work measurement is the application of techniques designed to establish 

the time for a qualified worker to carry out specific job at a defined level of performance. 

 

Standard Time: Standard time is the total time in which a job should be completed at standard 

performance. 

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 indirect labor who show greater productivity. 

 

Time Study: Time study is a work measurement technique for recording the times and rates of 

working for the elements of a specified job carried out under specified conditions, and for 

analyzing the data so as to obtain the time necessary for carrying out the job at a defined level of 

performance. 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. 

 

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. 



 

 

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. 

 

Basic 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 

 

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. 

 

Time Study Equipment 

The following equipment is needed for time study work. 

• Timing device 

• Time study observation sheet 

• Time study observation board 

• Other equipment 

 

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 Figure3.1 near the upper 

righthand 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. 

Timing Device: The stop watch (see Figure 3.1) 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. 



 

 

 

Figure 5.1: Time Study board and timing device 

 



 

 

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-wise), recorded time or stop-watch readings for each 

element of the process, performance rating(s) of operator, and computation. Figure5.2 shows a 

typical time study observation sheet. 

 

Figure 5.2: Time Study Observation Sheet 



 

 

Time Study Allowance:  

The normal time for an operation does not contain any allowances for the worker. It is 

impossible to work throughout the day even though the most practicable, effective method has 

been developed. 

Even under the best working method situation, the job will still demand the expenditure of 

human effort and some allowance must therefore be made for recovery from fatigue and for 

relaxation. Allowances must also be made to enable the worker to attend to his personal needs. 

The allowances are categorized as: 

1. Relaxation allowance, 

2. Interference allowance, and 

3. Contingency allowance. 

 

RELAXATION ALLOWANCE:  

Relaxation allowances are calculated so as to allow the worker to recover from fatigue. 

Relaxation allowance is a addition to the basic time intended to provide the worker with the 

opportunity to recover from the physiological and psychological effects of carrying out specified 

work under specified conditions and to allow attention to personal needs. The amount of 

allowance will depend on nature of the job. Relaxation allowances are of two types: fixed 

allowances and variable allowances. 

 

Fixed allowances constitute: 

a. Personal needs allowance: It is intended to compensate the operator for the time necessary to 

leave, the workplace to attend to personal needs like drinking water, smoking, washing hands. 

Women require longer personal allowance than men. A fair personal allowance is 5% for men, 

and 7% for women. 

b. Allowances for basic fatigue: This allowance is given to compensate for energy expended 

during working. A common figure considered as allowance is 4% of the basic time. 

 

VARIABLE ALLOWANCE:  

Variable allowance is allowed to an operator who is working under poor environmental 

conditions that cannot be improved, added stress and strain in performing the job. The variable 

fatigue allowance is added to the fixed allowance to an operator who is engaged on medium and 

heavy work and working under abnormal conditions. The amount of variable fatigue allowance 

varies from organization to organization. 

 

INTERFERENCE ALLOWANCE:  

It is an allowance of time included into the work content of the job to compensate the operator 

for the unavoidable loss of production due to simultaneous stoppage of two or more machines 

being operated by him. This allowance is applicable for machine or process controlled jobs. 

Interference allowance varies in proportion to number of machines assigned to the operator. The 

interference of the machine increases the work content. 

 

CONTINGENCY ALLOWANCE:  

A contingency allowance is a small allowance of time which may be included in a standard time 

to meet legitimate and expected items of work or delays. The precise measurement of which is 

uneconomical because of their infrequent or irregular occurrence. This allowance provides for 

small unavoidable delays as well as for occasional minor extra work: Some of the examples 

calling for contingency allowance are: 

• Tool breakage involving removal of tool from the holder and all other activities to insert 

new tool into the tool holder. 



 

 

• Power failures of small duration. 

• Obtaining the necessary tools and gauges from central tool store. Contingency allowance 

should not exceed 5%. 

 

POLICY ALLOWANCE:  

Policy allowances are not the genuine part of the time study and should be used with utmost care 

and only in clearly defined circumstances. The usual reason for making the policy allowance is 

to line up standard times with requirements of wage agreement between employers and trade 

unions. 

 

The policy allowance is an increment, other than bonus increment, applied to a standard time (or 

to some constituent part of it, e.g., work content) to provide a satisfactory level of earnings for a 

specified level of performance under exceptional circumstances. Policy allowances are 

sometimes made as imperfect functioning of a division or part of a plant. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Exercise 

1. Calculate the standard time for given Assembly 

 

Calculations: 

𝑩𝒂𝒔𝒊𝒄 𝒕𝒊𝒎𝒆 = 𝒐𝒃𝒔𝒆𝒓𝒗𝒆𝒅 𝒕𝒊𝒎𝒆 ∗ 
𝒓𝒂𝒕𝒊𝒏𝒈 𝒐𝒇 𝒘𝒐𝒓𝒌𝒆𝒓

𝒔𝒕𝒂𝒏𝒅𝒂𝒓𝒅 𝒓𝒂𝒕𝒊𝒏𝒈
 

Work Content= Basic time + Relaxation & Incidental Allowances 

 

Standard Time= Work Content + Other Allowances 

Sr 

no. 

Name of 

Elements 

Time in seconds Avg. 

Time 

(sec) 

Rating Basic 

Time 

(sec) 

RA CA 

T1 T2 T3 T4 T5 

1  

 

          

2  

 

          

3  

 

          

4  

 

          

5  

 

          

6  

 

          

 

Calculations: 

 

For Basic Time: 

𝑩𝒂𝒔𝒊𝒄 𝒕𝒊𝒎𝒆 = 𝒐𝒃𝒔𝒆𝒓𝒗𝒆𝒅 𝒕𝒊𝒎𝒆 ∗ 
𝒓𝒂𝒕𝒊𝒏𝒈 𝒐𝒇 𝒘𝒐𝒓𝒌𝒆𝒓

𝒔𝒕𝒂𝒏𝒅𝒂𝒓𝒅 𝒓𝒂𝒕𝒊𝒏𝒈
 

For Actual Rating:  𝑨𝒄𝒕𝒖𝒂𝒍 𝑹𝒂𝒕𝒊𝒏𝒈 =   
𝑩𝒂𝒔𝒊𝒄 𝒕𝒊𝒎𝒆

𝑶𝒃𝒔𝒆𝒓𝒗𝒆𝒅 𝒕𝒊𝒎𝒆
∗ 𝟏𝟎𝟎 



 

 

 

 

2. A stop watch time study was conducted for machining shaft on a lathe machine and following 

data were collected: 

Loading Time -   1.80 minute 

Machining Time -   6.75 minute 

Unloading Time -   1.05 minute 

Inspection Time -   0.40 minute 

Over all cycle rating -  92 % 

Allowance for fatigue, etc. -  12 % 

Find out the standard time for machining work and calculate that how many shafts will be 

manufactured in 8 hours shift? 

 

3. During the production of a machine component the average observed time of four elements are 

0.8 min, 0.6 min, 1.2 min, and 1.5 min. Rating for respective elements are 80 %, 100%, 90%, 

and 110%. If the allowances are 20% find out standard time and also find out production per 

hour 

. 

4. A work has its true standard time as 2.4 min. During stop watch study its observed time is 

noted as 2.5 min and 90% rating is given for work. If total allowance to be provided is 20% 

determine that given rating is tight or loose. Calculate the difference between true standard time 

and calculated standard time. Also state its effect of this difference on workers. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

EXPERIMENT NO: - 06 

 
AIM: To study & Prepare a frequency Distribution Curve for the given data 

source. 
 

OBJECTIVES: After completing this experiment, you will be able to: 

• Measure variable characteristic 

• Record observations in data sheet. 

• Make Frequency Tall sheet. 

• Calculate mean value and standard deviation of data. 

• Plot frequency distribution curve. 

• Verify characteristic of normal distribution. 

 

Introduction: - 
Frequency: Frequency means the number of times a particular dimension of a part or any data 

occurs during an observation. 

 

Tally Sheet: The preparation of table for the raw data or information available during an 

observation is called Tally sheet. 

 

Range: The difference between maximum value and minimum value of data is called range. 

 

Class: When the data is arranged in different groups with their corresponding frequencies then 

that group is called a class or cell 

 

Class Boundary: Each class or cell has two boundaries. One is called upper class boundary and 

another is called lower class boundary. The maximum and minimum numbers of the class or cell, 

are considered to calculate boundaries. 

For finding the class boundary we take half of the difference between lower class limit of the 2nd 

class and upper class limit of the 1st class. For example, if the lower class limit of the 2nd class is 

20 and upper class limit of the 1st class is 19 then the class boundary can be found as: This value 

is subtracted from lower class limit and added in upper class limit to get the required class 

boundaries. 

 

Class mid-point: Class mid-point can be found out by adding upper class boundary and lower 

class boundary (or upper class limit and lower class limit) and dividing the sum by 2 which is 

shown as follows: 

 

Class Interval: The difference of upper class boundary and lower class boundary is called 

interval. It is denoted by c or i. the difference between two nearby mid-points is also called 

interval. 

 

Frequency Distribution Chart: The presentation of variable data in the form of graph is called 

frequency distribution chart. The following four charts are prepared to show the frequency 

distribution: 

1. Frequency Histogram.  

2. Frequency bar chart. 

3. Frequency Polygon chart. 



 

 

4. Frequency Distribution Curve. 

The various charts can be drawn on the basis of frequency distribution. The frequency 

distribution table can be prepared by calculation of lower and upper class boundaries, class 

midpoint and frequency. 

 

Frequency Distribution Curve: For drawing these curves the points of intersection of class 

midpoints and frequencies are marked on a graph. The points obtained are then joint by a smooth 

curve. The frequency distribution curve is very much important in Statistical Quality Control. 

There are three types of frequency distribution curves, which are as follows: 

1. Normal Distribution Curve. 

2. Binomial Distribution Curve. 

3. Poisson Distribution Curve. 

 

Normal Distribution Curve: Normal distribution curve shows the simplest pattern of 

distribution upon the type of thing being measured there is generally a pattern of distribution that 

indicates the way in which a dimension can vary. If the dimensional variability in products of a 

system is by chance, then it will follow approximately ‘Normal Distribution Curve’ In a normal 

distribution curve, there are two statistical controls, average and standard deviation. It has been 

calculated that two times the standard deviation covers about 68% of the total area. Four times 

the standard deviation covers 95.5% and six times the standard deviation covers 99.73% of the 

total area. 

 

Characteristics of Normal Distribution Curve: 

1. Inverted bell shape this curve is symmetrical. 

2. Continuous distribution of numbers and infinite size population is shown by this curve. 

3. The values of mean, median and mode are same in it. 

4. Taking mean as zero, curve spreads from -∞ to +∞ 

5. The mean and standard deviation are shown in it as X-bar and σ sigma. 

 

Applications of Normal Distribution Curve: 

1. In day to day routine, the event occurs in which the normal distribution curve can applied is 

Figures for age of students studying in a class, weight of new born child, and rainfall figures at a 

place during ten years. 

2. Standard deviation is widely used to obtain important findings in the subjects like sociology, 

psychology and statistics. 

3. Standard deviation is useful in controlling quality in industries. 

4. To estimate the quality of whole lot, only by drawing & checking a small sample from that lot. 

5. To indicate the process this is stable, but not able to produce items within tolerances. 

6. To indicate the process this is stable, producing item within tolerances. 

7. If this is pulled to one side, then it shows that either there is more number of larger or smaller 

products than the normal size. 

 

Central Tendency: When accurately measured, the dimension of most of the components will 

concentrate close to the middle of the two extremes. This is called central tendency. In the other 

words the maximum number of components will have sizes equal to or approximately close to 

the middle size and the sizes bigger or smaller than the middle size will be least frequent and lie 

near the two extremes. This numbers have three dimensions: 

1. Mean 2. Mode 3. Median 

 

 



 

 

1. Mean or Average: Mean or average is a measure of central tendency or location. The notation 

�̅� (x bar) is used to denote mean or average. Thus, if there is ‘n’ number of observations with 

valued x1, x2, x3………xn, then 

�̅� =  
 x1 + x2 + x3 + ⋯ … … + xn

n
 

 

The mean for grouped data i.e. data having frequency can be find using 

�̅� =  
∑ 𝑓𝑖𝑥𝑖

n
 

 

Where, Ʃ𝑓𝑖𝑥𝑖= f1x1+f2 x2+f3 x3+…+ fn xn,  

n=Σf=f1+…..+fn 

 

2. Mode: Mode is the value that occurs most frequently. But the most important one used in 

statistical quality control is half the mean or average. 

 

For grouped data where frequency is given:  

Mode will be the value with the largest frequency 

If class or cell is given: The mode can be found out by using the formula: 

𝑚𝑜𝑑𝑒 = 𝐿 + [
𝑓2

𝑓1 + 𝑓2
] ∗ 𝑖 

Where, L= Lower Boundary of the class having maximum frequency 

𝑓1 =Frequency of the class before the class having maximum frequency 

𝑓2=Frequency of the class after the class having maximum frequency 

 

3. Median: Median is the magnitude of middle class, i.e, the value that has the observation 

above its half and half below it. Therefore, median can be said as middle observation, dimension 

or figure. 

 

For simple data:  

First arrange the data in ascending order and then find the middle value. If the observation is 

even, then adding the two middle values and divide it by 2. 

 

For grouped data having frequency:  

The median can be find using the following formula: 

 

First divide the frequency by 2, we will get the class by answer of the division then using the 

formula 

𝑚𝑒𝑑𝑖𝑎𝑛 = 𝐿𝑚 + [

𝑁
2 −  𝐶𝑓𝑚

𝑓𝑚
] ∗ 𝑖 

 

Where, Lm= Lower Boundary of the median class 

N =Number of observations 

𝑓𝑚 =Frequency of the median class 

𝐶𝑓𝑚 = Sum of frequencies of all classes below median class 

i= Class interval 

 

 



 

 

Spread or dispersion:  

The manner in which the observation is spreader between minimum and maximum is called 

spread or dispersion. They are of two types: 

1. Range 2. Standard deviation. 

 

1. Range: It is a measure of dispersion and it is the difference between the largest observed value 

and the smallest observed value of a set of observations. It is represented by the symbol ‘R’. 

2. Standard Deviation: It is defined as the root mean square deviation of the observed value 

from their arithmetic mean. It is denoted as σ (sigma) 

So, 

σ = √
(𝒙𝟏 − x̅)2 + (𝒙𝟐 − x̅)2 + ⋯ … … . +(𝒙𝒏 − x̅)2

𝒏
 

Variance: The Square of standard deviation is called variance. 

 

3. Normalized deviation of Z-value: For measuring the areas under normal distribution curve, 

the normal deviation is used. It is also called Z-value 

𝑧 =  
𝑥𝑖 − x̅

σ 
 

Where, 𝑥𝑖= the value up to which area is to be found 

�̅� =Mean Value 

𝜎 = Standard Deviation 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Exercise: 

1. From the given data in the table find out mean and standard deviation. 

 

Class 0-4 5-9 10-14 15-19 20-24 25-29 30-34 

Frequency 5 10 15 20 14 11 6 

 

2. Draw Normal Distribution curve from the following data: 

Upper & lower specification limits of shaft diameter are 30.20 and 30.00mm respectively. 

Mean diameter of shaft is 30.05mm and standard deviation is 0.05mm. Find out how many parts 

out of 400 will be accepted. 

Z value Area 

3 0.4987 

-1 0.3413 

 

3. Draw Histogram, Frequency Bar Chart, Frequency Polygon and Frequency Distribution Curve 

from the following data: 

75, 80, 63, 65, 70, 12, 18, 22, 31, 33, 34, 35, 38, 40, 52, 55, 57, 60, 41, 45, 47, 49 

 

4. Calculate mean, median, mode and range for the following data: 

2, 4, 5, 4, 9, 6, 4, 6 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


