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Black Belt Master Class — Chapter 24 Lecture 1 — Exam & Solutions
QUESTIONS:

1. In a Design of Experiments (DOE) aimed at enhancing the robustness of a manufacturing process, what

constitutes the independent variable?
e Cycle time

e Dependent variables

e Controllable variables

e Process parameters

2. When executing a Design of Experiments (DOE) to optimize a production line's efficiency, what represents
the response variable?
e Controllable variables
e Dependent variables
e Process parameters
e Levels

3. If an experiment involves adjusting the temperature of a system between 300° to 400° in intervals of 20,
how many factors are being considered?

e Two
e One
e Three
e Four

4. In an experiment altering the temperature from 300° to 400° in 20-degree increments, how many distinct
levels are involved?

e Five
e Four
e Six

e Seven

5. You’re attempting to improve a process, and you want to better understand the relationship between
your process inputs and your key outputs. What tool should you use?
e Control charts
e Process Capability Analysis
e Design of Experiments
e Pareto analysis
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6. What term is commonly used to refer to the output produced by a process that you wish to study in a
DOE?
e Response variables

e Controllable variables
e Independent variables
e Predictor variables

7. What is the commonly used term for the inputs that can be regulated or adjusted in a process?
e Qutput variables
e Dependent variables
e Predictor variables
e Controllable variables

8. What term describes the specific values or settings chosen for the controllable variables in an experiment?
e Levels
e Parameters
e Factors
e Controls

9. During your experiment, you accidentally used non-conforming material, leading to an unexpected
outcome. What category of error does this situation fall under?
e Human error
e Random error
e Systematic error
e Procedural error

10. In a Design of Experiments (DOE), if you aim to mitigate the influence of variations caused by different
suppliers for a key input variable, what technique should be employed?
e Replication
e Blocking
e Randomization
e Standardization
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SOLUTIONS:

1. In a Design of Experiments (DOE) aimed at enhancing the robustness of a manufacturing process, what
constitutes the independent variable?
e Cycle time
e Dependent variables
e Controllable variables
e Process parameters

Explanation: Process parameters are the independent variables in a DOE as they are manipulated or adjusted
deliberately to observe their impact on the process.

2. When executing a Design of Experiments (DOE) to optimize a production line's efficiency, what represents
the response variable?
e Controllable variables
e Dependent variables
e Process parameters
e Levels

Explanation: The response variable in a DOE is the dependent variable, reflecting the changes due to

alterations in the independent variables or process parameters.

3. If an experiment involves adjusting the temperature of a system between 300° to 400° in intervals of 20,
how many factors are being considered?

e Two
e One
e Three
e Four

Explanation: In this scenario, the only factor being varied is the temperature, while the intervals represent the
different levels of that single factor.
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4. In an experiment altering the temperature from 300° to 400° in 20-degree increments, how many distinct
levels are involved?

e Five
e Four
e Six

e Seven

Explanation: There are six levels - 300, 320, 340, 360, 380, and 400, inclusive of both endpoints, within the
specified range and increments.

5. You’re attempting to improve a process, and you want to better understand the relationship between
your process inputs and your key outputs. What tool should you use?
e Control charts
e Process Capability Analysis
e Design of Experiments

e Pareto analysis

Explanation: Design of Experiments is specifically used to explore relationships between input variables
(factors) and output variables (responses) systematically.

6. What term is commonly used to refer to the output produced by a process that you wish to study in a
DOE?
e Response variables
e Controllable variables
¢ Independent variables
e Predictor variables

Explanation: The outcomes or outputs generated by a process are often termed as response variables in
statistical analysis.

7. What is the commonly used term for the inputs that can be regulated or adjusted in a process?
e Qutput variables
e Dependent variables
e Predictor variables
e Controllable variables

Explanation: Controllable variables are the inputs that can be managed or controlled during an experiment or

a process.
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8. What term describes the specific values or settings chosen for the controllable variables in an experiment?

e Levels

e Parameters
e Factors

e Controls

Explanation: Levels refer to the distinct settings or values assigned to the controllable variables in a Design of
Experiments.

9. During your experiment, you accidentally used non-conforming material, leading to an unexpected
outcome. What category of error does this situation fall under?
e Human error
e Random error
e Systematic error

e Procedural error

Explanation: Systematic errors arise from consistent and repeatable inaccuracies in measurements or
processes, like using non-conforming materials, leading to biased results.

10. In a Design of Experiments (DOE), if you aim to mitigate the influence of variations caused by different
suppliers for a key input variable, what technique should be employed?
e Replication
e Blocking
e Randomization
e Standardization

Explanation: Blocking helps control or eliminate the effects of unwanted variation, like supplier differences,
from interfering with the experimental outcomes.
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