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Understanding probability is fundamental in many fields, including electronics, engineering, and
everyday decision-making. In this article, we will explore a specific probability problem involving
resistors stored in a drawer, analyze how to compute the likelihood of selecting a resistor with a
certain resistance value, and discuss related concepts to deepen your understanding of probability
calculations.

Introduction to the Problem

The problem states that a drawer contains:

- Six resistors of 10k ohms
- Six resistors of 20k ohms
- Eight resistors of 50k ohms

The question asks: "Find the probability that a resistor selected at random from the drawer is..." (the
specific property or resistance value is typically specified, but since it isn't fully provided, we will
assume the question is about calculating the probability of selecting a resistor with a specific
resistance, say 10k ohms, 20k ohms, or 50k ohms).

This problem is a classic example of basic probability, where the goal is to determine the likelihood
of an event based on the total number of possible outcomes and favorable outcomes.

Understanding Basic Probability Concepts

What is Probability?

Probability measures the chance that a specific event will occur. It is expressed as a ratio of
favorable outcomes to total outcomes, ranging from 0 (impossible event) to 1 (certain event).

Mathematically, it is represented as:
\[ P(\text{event}) = \frac{\text{ Number of favorable outcomes} } {\text{Total number of outcomes}}
\]



Total Number of Resistors

In this scenario, the total number of resistors in the drawer is:
\[ \text{Total} = 6 (\text{10k}) + 6 (\text{20k}) + 8 (\text{50k}) = 20 \]

Understanding the total helps in calculating probabilities accurately.

Calculating Probabilities for Specific Resistors

Let’s examine how to compute the probability of selecting a resistor with a specific resistance value.

Probability of Selecting a 10k Resistor

Number of 10k resistors = 6
Total resistors = 20

Thus, the probability:
\[ P(10k) = \frac{6}{20} = \frac{3}{10} = 0.3 \]

This indicates a 30% chance of randomly picking a 10k resistor.

Probability of Selecting a 20k Resistor

Number of 20k resistors = 6
Total resistors = 20

Probability:
\[ P(20k) = \frac{6}{20} = \frac{3}{10} = 0.3 \]

Similarly, there’s a 30% chance of selecting a 20k resistor.

Probability of Selecting a 50k Resistor

Number of 50k resistors = 8
Total resistors = 20

Probability:
\[ P(50k) = \frac{8} {20} = \frac{2}{5} = 0.4 \]



This yields a 40% chance of selecting a 50k resistor.

Calculating the Probability of Selecting a Resistor with
Resistance Greater Than 20k

Suppose the question extends to finding the probability of selecting a resistor with resistance
greater than 20k (i.e., 50k resistors).

Number of resistors greater than 20k = 8 (50k resistors)
Total resistors = 20

Probability:
\[ P(\text{resistance} > 20k) = \frac{8}{20} = \frac{2}{5} = 0.4 \]

Hence, there is a 40% chance of selecting a resistor with resistance greater than 20k.

Combined Probabilities and Events

Sometimes, questions involve multiple events or combined probabilities.

Probability of Selecting a 10k or 20k Resistor

Since the events are mutually exclusive (a resistor cannot be both 10k and 20k at the same time),
the probability of selecting either is the sum of individual probabilities:

\[ P(10k \text{ or } 20k) = P(10k) + P(20k) = \frac{6} {20} + \frac{6}{20} = \frac{12}{20} =
\frac{3}{5} = 0.6 \]

There is a 60% chance that a randomly picked resistor is either 10k or 20k.

Probability of Selecting a 10k or 50k Resistor

Similarly:
\[ P(10k \text{ or } 50k) = \frac{6}{20} + \frac{8}{20} = \frac{14}{20} = \frac{7}{10} = 0.7 \]

A 70% chance exists for selecting either a 10k or 50k resistor.



Use of Complement Rule in Probability

The complement rule states that the probability of an event not occurring is 1 minus the probability
of the event occurring.

For example, the probability of not selecting a 50k resistor:
\[ P(\text{not 50k}) = 1 - P(50k) = 1 - \frac{8}{20} = \frac{12}{20} = \frac{3}{5} = 0.6 \]

This is useful when calculating probabilities of combined events or when it’s easier to find the
probability of the complement.

Practical Applications of This Probability Calculation

Understanding how to calculate these probabilities is crucial in various practical scenarios, such as
quality control, testing, and designing electronic circuits.

- Quality Control: Ensuring the proportion of resistors meets specified standards.
- Inventory Management: Knowing the likelihood of selecting certain resistors helps in planning

stock.
- Circuit Design: Selecting resistors based on probability distributions for randomized testing.

Conclusion

Calculating the probability of selecting a resistor with a specific resistance value involves
understanding the total number of resistors, identifying favorable outcomes, and applying basic
probability formulas. In our example, the probabilities are straightforward due to the small, discrete
set of resistors.

By mastering these fundamental concepts, you can extend your knowledge to more complex

probability problems involving multiple events, conditional probabilities, and real-world applications
in electronics and engineering.

Summary of Key Points

e The total number of resistors in the drawer is 20.
e Probabilities are computed as favorable outcomes divided by total outcomes.
e Individual probabilities for each resistor value are 10k (30%), 20k (30%), and 50k (40%).

e Combined probabilities can be calculated by adding individual probabilities when events are
mutually exclusive.



e The complement rule helps determine the probability of an event not occurring.

Understanding such probability problems enhances your analytical skills and provides a foundation
for tackling more complex statistical and probabilistic challenges in various scientific and
engineering disciplines.

Frequently Asked Questions

What is the total number of resistors in the drawer?

The total number of resistors is 6 (10k) + 6 (20k) + 8 (50k) = 20 resistors.

What is the probability of randomly selecting a 10k resistor
from the drawer?

The probability is 6/20 = 3/10 or 0.3.

What is the probability of selecting a 20k resistor from the
drawer?

The probability is 6/20 = 3/10 or 0.3.

What is the probability of selecting a 50k resistor from the
drawer?

The probability is 8/20 = 2/5 or 0.4.

What is the probability of selecting either a 10k or 20k
resistor?

The combined probability is (6 + 6) / 20 = 12/20 = 3/5 or 0.6.

What is the probability of selecting a resistor that is not 50k?

Resistors that are not 50k total 6 + 6 = 12, so probability is 12/20 = 3/5 or 0.6.

If a resistor is selected at random, what is the probability that
it is either 10k or 50k?

The probability is (6 + 8) / 20 = 14/20 = 7/10 or 0.7.



What is the probability of selecting a resistor that is not 10k?
Resistors that are not 10k total 6 (20k) + 8 (50k) = 14, so probability is 14/20 = 7/10 or 0.7.

Additional Resources
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In the realm of electronics and probability, understanding the likelihood of selecting specific
components from a collection is fundamental. This scenario involves a drawer containing resistors of
different values and quantities, prompting an exploration into probability calculations. Specifically,
we are asked to determine the probability of randomly selecting a resistor with a particular
resistance value from a mixed set. This problem not only reinforces basic probability concepts but
also demonstrates their practical application in electrical components management and quality
control.

Understanding the Problem: The Composition of the
Drawer

Before delving into probability calculations, it’s essential to fully grasp the composition of the
drawer and what information has been provided.

The Contents of the Drawer

The drawer contains three types of resistors categorized by their resistance values:
- 10kQ resistors: 6 units

- 20kQ resistors: 6 units

- 50kQ resistors: 8 units

Total Number of Resistors

To compute probabilities, the first step is to determine the total number of resistors in the drawer:

\[
\text{Total resistors} = 6 (\text{10k}) + 6 (\text{20k}) + 8 (\text{50k}) = 20

\]

This total is crucial because probability calculations are based on the ratio of favorable outcomes to
total possible outcomes.



Fundamentals of Probability in This Context

Probability, in its simplest form, is a measure of the likelihood that a specific event will occur. It is
expressed as a ratio or a fraction of favorable outcomes over total possible outcomes:

\[
P(\text{event}) = \frac{\text{Number of favorable outcomes} } {\text{Total number of outcomes}}

\]

Applying this to our resistor problem involves identifying the favorable outcomes (e.g., selecting a
resistor of a particular resistance) and the total outcomes (any resistor in the drawer).

Types of Probabilities to Calculate
Depending on the question, we might be asked for various probabilities, such as:

- The probability of selecting a 10kQ resistor
- The probability of selecting a 20kQ resistor
- The probability of selecting a 50kQ resistor
- The probability of selecting a resistor with resistance not equal to a certain value

In this article, we will explore how to compute these probabilities, assuming the question pertains to
finding the probability of selecting a resistor of a specific resistance value.

Calculating Probabilities for Specific Resistors

Let’s consider each resistor value separately. The calculations are straightforward, relying on the
basic probability formula:

\[
P(\text{resistor of value } R) = \frac{\text{Number of resistors of value } R} {\text{Total resistors}}

\]
Probability of Selecting a 10kQ Resistor
Number of 10kQ resistors:

\[
6

\]

Total resistors:

\[
20

\]



Thus:

\[

P(10k) = \frac{6}{20} = \frac{3}{10} = 0.3

\]

This indicates that there’s a 30% chance of randomly selecting a 10kQ resistor from the drawer.
Probability of Selecting a 20kQ) Resistor

Similarly:

\[

P(20k) = \frac{6}{20} = \frac{3}{10} = 0.3

\]

Again, a 30% probability, reflecting the equal number of 10kQ and 20kQ resistors.
Probability of Selecting a 50kQ Resistor

Number of 50kQ resistors:

\[
8

\]

Total resistors:

\[
20
\]

Therefore:

\[
P(50k) = \frac{8}{20} = \frac{2}{5} =0.4
\]

This reveals a 40% chance of selecting a 50kQ resistor.

Combined Probabilities and Further Considerations

Beyond individual probabilities, one might be interested in combined scenarios or conditional
probabilities.

Probability of Selecting a Resistor of Either 10kQ or 20kQ



Since these are mutually exclusive events (you can’t pick both simultaneously from a single draw),
the combined probability is simply the sum:

\[
P(10k \text{ or } 20k) = P(10k) + P(20k) = 0.3 + 0.3 = 0.6
\]

This means there is a 60% chance of selecting a resistor that is either 10kQ or 20kQ.
Probability of Not Selecting a 50kQ Resistor

The complement of selecting a 50kQ resistor:

\[
P(\text{not } 50k) =1 -P(50k) =1-0.4=0.6
\]

Indicating a 60% chance of selecting a resistor that is either 10kQ or 20kQ.

Implications and Practical Applications

Understanding these probabilities is essential in real-world electrical engineering and inventory
management. For example:

- Quality Control: If an engineer needs a resistor of 20kQ for a circuit, knowing the probability helps
in estimating the likelihood of randomly choosing a suitable resistor. If the probability is low, the
engineer might prefer to select resistors deliberately rather than at random.

- Inventory Management: Manufacturers and retailers can use such probability calculations to
estimate the expected number of certain resistors in bulk storage, aiding in stock replenishment and
quality assurance.

- Automated Testing: When designing automated systems for component testing, probabilistic
models help optimize sampling strategies.

Advanced Considerations: Conditional and Multiple
Event Probabilities

Suppose the scenario extends to more complex questions, such as:

- What is the probability of selecting a resistor of 20kQ given that a resistor of 10kQ was not
selected?

- What is the probability of selecting two resistors of specific values in succession without
replacement?



While these are beyond the basic scope, they involve conditional probability and combinatorial
calculations:

Conditional Probability

\[
P(\text{event B} | \text{event A}) = \frac{P(\text{A and B})} {P(\text{A})}
\]

For example, if a resistor that is not 10kQ is selected, the probability it is 20kQ:

\[

P(20k | \text{not } 10k) = \frac{P(20k)}{1 - P(10k)} = \frac{\frac{6}{20}}{1 - \frac{6}{20}} =
\frac{\frac{6} {20} } {\frac{14}{20}} = \frac{6} {14} = \frac{3}{7} \approx 0.429

\]

Multiple Selections Without Replacement

The probability of selecting specific resistors in sequence involves multiplying probabilities and
adjusting the total counts after each pick, which is more complex but a valuable extension for
comprehensive understanding.

Summary and Final Thoughts

This exploration into the probability of selecting resistors from a drawer illustrates the fundamental
principles of probability in a practical context. The key takeaways include:

- The total number of resistors directly influences the probability calculations.

- Equal quantities of certain resistor types simplify the calculations.

- The probability provides insights into the likelihood of randomly selecting specific resistors, which
can inform decision-making in engineering, manufacturing, and inventory control.

By understanding these basic probability concepts, engineers and technicians can better manage
components, optimize testing procedures, and design more reliable electronic systems. Whether
dealing with resistors or other electronic components, the principles remain consistent, emphasizing
the importance of probability in everyday engineering tasks.

In conclusion, the probability of selecting a resistor of a specific resistance value from a mixed
collection is straightforward to compute when the composition is known. Such calculations serve as
foundational tools in both academic and practical settings, bridging theoretical concepts with real-
world applications.
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