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No Question Marks CO BL 

1 

Calculate the percentage contribution of the following cost elements under the 

prevention-appraisal-failure (PAF) model. Present a technical inference on how you 

could improve the result. 

Cost elements Cost (₹) 

Incoming materials inspection 6,000 

Scrap cost 30,000 

Process inspection 2,000 

Quality testing facility  10,000 

Quality audits 3,000 

Maintenance and calibration  8,000 

Cost during the 'defect liability period' 40,000 

Equipment downtime 5,000 
 

3 1 4 

2 

A study records the thermal conductivity (a parameter that affects the rate at which 

heat is transferred through concrete, influencing the building's overall energy 

performance), dry density, and compressive strength data for 6 types of concrete 

samples. Using a specific statistical tool, determine if there is a correlation among the 

following parameters: a) Dry density and thermal conductivity and b) Dry density and 

compressive strength. Based on the outcome, decide which concrete type is the 

most preferred. 

Type of concrete Thermal conductivity Dry density Compressive strength 

TC1 1.73 2489 40.36 

TC2 1.63 2462 40.73 

TC3 1.46 2382 43.16 

TC4 1.78 2468 45.33 

TC5 1.2 1861 46.49 

TC6 1.41 2251 55.06 
 

6 2 5 

3 
Compare any ONE among Probability and Non-probability sampling methods with 

relevant examples on the following parameters: a) Principle and b) Limitations. 
5 3 4 

4 
Explain, with the help of a neat sketch, the variation of quality characteristics v/s loss 

and derive the expression to quantify the loss due to variation in such quality 
4 3 3 

Instructions to Candidates: 
❖ Answer ALL the questions & missing data may be suitably assumed 
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characteristics using Taguchi's principles. 

5 

Data from a company records the following types leading to the causes of accidents. 

Rank the most significant causes of concern by adopting a suitable tool and conclude 

an action plan to mitigate the problem. 

Type of accidents in construction sites  Frequency 

Accident involving vehicles  35 

Collapse of structures  31 

Combined causes (more than one) 16 

Drowning 4 

Electrocution 31 

Fall from a height  125 

Fall/hit by objects  39 

Fire 4 

Involving passenger lift  8 

Others 27 
 

5 3 4 

6 
Compare the conceptual differences between the Goals-Freedom-Alertness theory 
and the Adjustment Stress Theory of the 'Accident Causation' theories. 

5 4 3 

7 

On a particular day, a construction company employs 100 workers at the site. The 

company recorded 120 lost-time injuries for a total of 400 man-days lost that year. 

The total cost of 120 accidents was estimated to be ₹2,00,000. The company 

followed a 10-hour shift per day for 6 days a week and 52 weeks per year. Compute 

the following reactive indicators: a) Frequency rate, b) Severity rate, c) Incidence 

rate, d) Disabling rate, and e) Average days charged. 

5 4 3 

8 

Categorize the safety costs with its components referring to a typical large 

construction project.  

During an unfortunate accident, Mr. X, a 25-year-old worker, got severely injured, 

resulting in death on arrival at the hospital. At the time of the accident, Mr. X was 

earning ₹ 30,000 salary per month. Estimate the compensation Mr. X is eligible to get 

as per the Employees' Compensation (Amendment) Act, 2017. (Assume a maximum 

factor for the calculation). 

5 5 4 

9 

Perform a root-cause analysis by constructing a fishbone diagram to identify the 

'causes for accidents' at a construction site. List relevant primary and secondary 

causes under each category and suggest remedies to mitigate them. 

5 5 3 

10 

The table below presents the 28-day compressive strength data for concrete 
produced in a ready-mix plant collected for a 10-day cycle. Prepare an X-bar and R-
chart and examine if the process is statistically in control. Calculate the process 
capability index (CP).  

Day 1 2 3 4 5 6 7 8 9 10 
UTL=30 

Sample 
measurements 

1 40 41 42 45 44 44 41 43 34 49 

2 36 46 39 44 43 47 36 40 50 43 
LTL=0 

3 48 50 41 44 50 52 38 47 47 49 
 

7 2 4 

  


