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Active Section Mineral Exploration And Mining
Answer Complete Guide

active section mineral exploration and mining answer

Mineral exploration and mining are fundamental activities that drive the global economy, ensuring
the supply of essential minerals and metals needed for various industries, from construction to
technology. The process involves a series of well-planned activities, from discovering mineral
deposits to extracting and processing them efficiently. Understanding the active section of mineral
exploration and mining is crucial for students, professionals, and stakeholders to grasp how these
activities are conducted in practice. This article provides a comprehensive overview of the active
section involved in mineral exploration and mining, covering key concepts, methods, stages, and
challenges.

Understanding Mineral Exploration and Mining

Mineral exploration and mining are interconnected activities aimed at locating, extracting, and
processing mineral resources. Exploration involves searching for mineral deposits, assessing their
viability, and delineating the deposit's extent and richness. Mining refers to the actual extraction of
minerals from the earth once a deposit has been identified and evaluated.

The Active Section in Mineral Exploration and Mining

The "active section" refers to the operational segment of mineral exploration and mining?where
actual fieldwork, extraction, and processing take place. This section involves various activities that
are dynamic, resource-intensive, and technically demanding. It is distinguished from the planning,
surveying, and regulatory phases, which are more preparatory.

Key Activities in the Active Section

The active section encompasses a range of activities, including:

- Drilling and sampling

- Mine development and construction

- Extraction of minerals

- Crushing and beneficiation processes
- Material transportation and handling
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- Environmental management and safety measures

Each of these activities involves specialized techniques and equipment, which are crucial for
efficient and sustainable mineral production.

Stages of Active Mineral Exploration and Mining

Understanding the stages within the active section helps clarify the operational flow and the
technical aspects involved.

1. Prospecting and Initial Exploration
- Objective: To locate potential mineral deposits.
- Activities: Surface surveys, geological mapping, geophysical and geochemical surveys.
- Outcome: Identification of promising sites for further investigation.
2. Detailed Exploration and Resource Estimation
- Objective: To confirm the presence and size of deposits.
- Activities: Core drilling, sampling, laboratory analysis.
- Outcome: Estimation of mineral reserves and grade.
3. Mine Planning and Design
- Objective: To develop a feasible extraction plan.
- Activities: Designing mine layout, choosing extraction methods, environmental planning.
- Outcome: Detailed mine plan and environmental impact assessment.
4. Mine Development and Construction
- Objective: To prepare the site for extraction.
- Activities: Building access roads, installing infrastructure, excavating access shafts or open pits.

- Outcome: Operational mine ready for extraction.

5. Mineral Extraction (Active Mining)
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- Methods:

- Surface Mining: Open-pit, strip mining, quarrying.

- Underground Mining: Shaft mining, room-and-pillar, cut-and-fill.
- Activities:

- Drilling and blasting.

- Excavation and loading.

- Material transportation to processing plants.

6. Mineral Processing and Beneficiation

- Objective: To improve the quality and extractability of minerals.
- Activities:

- Crushing and grinding.

- Flotation, magnetic separation, gravity separation.

- Refining and concentration.

7. Waste Management and Environmental Control
- Activities:
- Tailings disposal.

- Water treatment.
- Reclamation and site rehabilitation.

Techniques and Equipment in the Active Section

The efficiency and safety of the active section depend heavily on advanced technology and
machinery.

Drilling and Blasting

- Used for creating access and breaking mineral deposits.

- Equipment includes rotary drills, blast hole drills, explosives.
Excavation Equipment

- Excavators, loaders, bulldozers, draglines.
- Purpose: To remove overburden and extract ore.



Active Section Mineral Exploration And Mining Answer Complete ... Vol. 2024, Issue 4

Material Handling

- Conveyors, trucks, rail systems.
- Ensures continuous flow from extraction to processing.

Processing Equipment

- Crushers, grinders, flotation cells, magnetic separators.
- Used to upgrade mineral quality.

Challenges in the Active Section of Mineral Exploration and Mining

Despite technological advancements, the active section faces several challenges:

- Environmental Impact: Habitat destruction, pollution, tailings management.
- Safety Risks: Accidents, equipment failures, health hazards.

- Resource Depletion: Finite deposits requiring sustainable practices.

- Economic Factors: Fluctuations in mineral prices, operational costs.

- Regulatory Compliance: Adhering to environmental and safety standards.

Addressing these challenges requires innovative solutions, strict safety protocols, and sustainable
mining practices.

Importance of the Active Section in Mineral Economics

The active section directly influences the profitability and sustainability of mineral operations.
Efficient extraction methods reduce costs, minimize environmental footprint, and enhance resource
recovery. Moreover, adopting modern technologies such as automation, remote sensing, and
real-time monitoring can significantly improve operational efficiency.

Conclusion

The active section of mineral exploration and mining is a complex, resource-intensive segment that
involves a series of carefully coordinated activities from site development to mineral processing. It
plays a vital role in the supply chain of essential minerals and metals that underpin modern life.
Understanding the various stages, techniques, and challenges involved in this active segment is
essential for stakeholders aiming to optimize operations while maintaining safety and environmental
sustainability. Continuous innovation and responsible practices in the active section will ensure the
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sustainable future of mineral exploration and mining industries worldwide.
Active Section Mineral Exploration and Mining Answer: A Comprehensive Review

Mineral exploration and mining are critical components of the global economy, underpinning
industries from construction to electronics. As demand for minerals such as copper, gold, lithium,
and rare earth elements continues to surge, understanding the intricacies of active section mineral
exploration and mining becomes essential. This article delves into the methodologies, technological
advancements, environmental considerations, and future prospects associated with active section
mineral exploration and mining, providing an in-depth perspective suitable for researchers, industry
professionals, and policymakers.

Understanding Active Section Mineral Exploration and Mining

At its core, active section mineral exploration and mining refer to the ongoing processes of locating,
assessing, and extracting mineral resources from the Earth's crust. These processes involve a
combination of geological surveys, drilling, sampling, and extraction techniques designed to optimize
resource recovery while minimizing environmental impact.

Active sections can be defined as specific, targeted zones within a mineral deposit where
exploration or mining activities are currently underway. These zones are characterized by detailed
geological mapping, geophysical surveys, and drilling campaigns that inform decision-making at
every stage.

Geological Foundations and Exploration Techniques
Geological Surveys and Remote Sensing

The initial phase of mineral exploration hinges on understanding the geological context. Techniques
employed include:

- Geological Mapping: Surface mapping to identify lithological units, structural features, and
alteration zones.

- Remote Sensing: Satellite imagery and aerial surveys help detect mineralization signatures,
surface anomalies, and structural features indicative of mineral deposits.

- Geophysical Methods: Methods such as magnetic, gravity, electromagnetic (EM), and induced
polarization (IP) surveys provide subsurface data critical for locating mineralized zones.

Geochemical Sampling and Drilling
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Once promising areas are identified, geochemical sampling (soil, rock, stream sediments) helps
determine mineralization concentration. Drilling is then employed to access subsurface data:

- Core Dirilling: Extracts cylindrical rock samples for detailed analysis.

- Reverse Circulation (RC) Drilling: Provides faster, less expensive sampling, suitable for initial
exploration.

- Assay and Laboratory Analysis: Determines mineral content and ore grade, informing feasibility
assessments.

Transition from Exploration to Active Mining

The decision to move from exploration to active mining hinges on resource estimates, economic
viability, and environmental considerations. When a deposit is deemed economically feasible,
mining operations commence within the active section, characterized by systematic extraction
activities.

Mining Methods in Active Sections

Selection of mining techniques depends on deposit type, depth, geometry, and surrounding geology.
Common methods include:

- Open-Pit Mining: Suitable for shallow, large-scale deposits; involves removing overburden to
access ore.

- Underground Mining: Employed for deeper deposits; involves tunneling and shaft sinking.

- Placer Mining: Focused on alluvial deposits, using water-based methods like sluicing and
dredging.

- In-Situ Leaching: Chemical solutions are injected into the deposit to dissolve minerals, then
pumped to the surface.

Technological Innovations Driving Active Section Mining

Advancements in technology are revolutionizing how active sections are explored and mined:

- Automation and Remote Operation: Autonomous drilling rigs and remotely operated excavators
improve safety and efficiency.

- Real-Time Data Monitoring: Sensors and |oT devices provide continuous data on equipment
performance, ore grades, and environmental parameters.

- 3D Geological Modeling and Al: Machine learning algorithms enhance resource estimation
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accuracy and optimize extraction strategies.
- Environmental Monitoring Technologies: Drones and satellite imagery facilitate ongoing
environmental impact assessments.

Environmental and Social Considerations

Active section mining activities pose environmental challenges, including habitat disruption, water
pollution, and carbon emissions. Responsible mining practices emphasize:

- Environmental Impact Assessments (EIA): Comprehensive studies to minimize ecological
footprint.

- Reclamation and Closure Planning: Restoring disturbed areas post-mining.

- Community Engagement: Involving local communities to ensure social license to operate.

- Sustainable Water and Waste Management: Implementing closed-loop water systems and
waste disposal protocols.

Regulatory Frameworks and Compliance

Mining operations are governed by strict regulations designed to protect environmental and human
health:

- Permitting: Securing exploration and mining licenses based on adherence to environmental
standards.

- Monitoring and Reporting: Regular reporting on environmental performance metrics.

- International Standards: Adoption of frameworks like the International Council on Mining and
Metals (ICMM) principles.

Challenges in Active Section Mineral Exploration and Mining

Despite technological advances, several challenges persist:

- Resource Depletion and Reserve Estimation: Accurate assessment of remaining reserves
remains complex.

- Market Volatility: Fluctuations in commodity prices affect project viability.

- Environmental and Social Opposition: Increasing activism can delay or halt projects.

- Operational Risks: Geological uncertainties, equipment failures, and safety hazards.

Future Directions and Innovations
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The future of active section mineral exploration and mining is poised for transformative change
driven by:

- Green Mining Technologies: Reducing energy consumption and emissions.

- Deep-Sea and Space Mining: Exploring novel sources beyond terrestrial deposits.

- Enhanced Data Analytics: Leveraging big data for predictive modeling.

- Circular Economy Approaches: Recycling and reprocessing to reduce dependence on primary
resources.

Conclusion

Active section mineral exploration and mining are complex, technologically driven fields that require
a balanced approach to economic viability, environmental stewardship, and social responsibility. As
demand for critical minerals escalates, innovations in exploration techniques, automation, and
sustainable practices will be crucial for meeting global needs while safeguarding ecological and
community interests. Ongoing research, regulatory reforms, and technological advancements will
shape the future landscape of mineral resource development, emphasizing efficiency, safety, and
sustainability.

In summary, understanding the intricacies of active section mineral exploration and mining is vital for
stakeholders aiming to optimize resource extraction responsibly. Continued investment in research
and development will be pivotal in addressing current challenges and unlocking new opportunities
within this essential industry.

QuestionAnswer What are the key steps involved in active mineral exploration? Active mineral
exploration involves initial geological surveys, geophysical and geochemical testing, drilling to collect
core samples, resource estimation, and environmental impact assessments before advancing to
mining operations. How does mineral exploration contribute to the mining industry? Mineral
exploration helps identify economically viable mineral deposits, reduce exploration risks, and guide
decision-making for mining projects, ultimately supporting resource development and industry
growth. What technologies are commonly used in active mineral exploration today? Modern mineral
exploration employs technologies such as remote sensing, GIS mapping, geophysical surveys,
geochemical analysis, and advanced drilling techniques to accurately locate and evaluate mineral
deposits. What environmental considerations are taken during active mineral exploration and
mining? Environmental considerations include minimizing land disturbance, managing waste and
water use, conducting environmental impact assessments, and implementing reclamation plans to
reduce ecological footprint and protect ecosystems. What are the common challenges faced during
mineral exploration and mining operations? Challenges include fluctuating commaodity prices,
regulatory compliance, technical difficulties in locating deposits, environmental and social
opposition, and high capital costs associated with exploration and extraction activities.
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MINERALS CHAPTER ASSESSMENT REVIEWING VOCABULARY
ANSWERS

minerals chapter assessment reviewing vocabulary answers is an essential step for students
aiming to master their understanding of minerals and related concepts. This review helps reinforce
key terminology, clarify definitions, and prepare for upcoming assessments. Whether you're studying
for a quiz, test, or simply want to solidify your knowledge, comprehending the vocabulary associated
with minerals is crucial. This article provides a comprehensive guide to reviewing minerals chapter
vocabulary answers, organized into clear sections to enhance your learning process.

Understanding the Importance of Vocabulary in Minerals Studies
Why Vocabulary Matters in Mineral Education
Knowing the specific terminology used in mineral studies allows students to communicate ideas

accurately and understand scientific descriptions. Precise vocabulary helps in:

- Identifying minerals correctly based on their properties
- Understanding mineral formation and classification
- Engaging in scientific discussions and completing assessments effectively

Common Challenges in Learning Mineral Vocabulary
Many students find mineral vocabulary challenging because:

- Terms may have similar meanings but different applications

- Scientific terminology can be complex or unfamiliar

- Memorization without understanding can hinder recall

Addressing these challenges involves reviewing vocabulary answers regularly and understanding
their context within the chapter.
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Key Vocabulary Terms in the Minerals Chapter
Essential Vocabulary for Mineral Identification

Understanding these core terms is fundamental for mineral assessment:

- Mineral: A naturally occurring inorganic solid with a definite chemical composition and
crystalline structure.

- Crystalline Structure: The orderly, repeating arrangement of atoms within a mineral.

- Inorganic: Not derived from living organisms.

- Solid: A state of matter with a fixed shape and volume.

- Chemical Composition: The specific elements and their ratios within a mineral.

Properties Used to ldentify Minerals

Students should be familiar with the following properties:

- Luster: The way a mineral's surface reflects light (metallic or non-metallic).
- Hardness: Resistance to scratching, measured by the Mohs scale.

- Color: The mineral's apparent color; can be variable.

- Streak: The color of the mineral's powder when rubbed on a streak plate.

- Cleavage: The tendency of a mineral to break along flat surfaces.

- Fracture: How a mineral breaks when cleavage is not present.

- Density: The mass per unit volume of a mineral.

Reviewing Vocabulary Answers Effectively
Strategies for Successful Review

To master minerals vocabulary, students should employ specific review techniques:

- Flashcards: Create cards with terms on one side and definitions on the other to test recall.

- Matching Exercises: Match vocabulary words to their correct definitions or properties.

- Self-Quizzing: Regularly quiz yourself or use peer quizzes to reinforce memory.

- Application Practice: Use vocabulary words in sentences or explanations related to mineral
properties.

- Reviewing Past Assessments: Go over previous tests and quizzes to identify commonly
tested vocabulary.
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Understanding the Context of Vocabulary Words

Simply memorizing definitions isn't enough. It's essential to understand how vocabulary words relate
to each other and to the concepts in the chapter:

- Relate terms such as "luster" and "color" to real mineral examples.
- Use diagrams to visualize crystalline structures and cleavage planes.
- Explain how properties like hardness influence mineral identification in practical scenarios.

Common Vocabulary Questions and Answers in the Minerals Chapter
Assessment

Sample Multiple-Choice Questions

Reviewing answers to common questions can boost confidence:

- Question: What property describes the way a mineral reflects light? Answer: Luster

- Question: Which scale is used to measure mineral hardness? Answer: Mohs scale

- Question: What term describes a mineral breaking along flat, smooth surfaces? Answer:
Cleavage

- Question: The density of a mineral is also known as what? Answer: Specific gravity

Sample Short-Answer Questions

Practicing these questions helps reinforce vocabulary comprehension:

- Question: Define mineral and list its key characteristics. Answer: A mineral is a naturally
occurring inorganic solid with a specific chemical composition and crystalline structure. Its key
characteristics include being inorganic, solid, naturally formed, and having a definite chemical
composition.

- Question: Explain the difference between fracture and cleavage. Answer: Cleavage refers to a
mineral breaking along flat, smooth planes due to weak bonds in its crystal structure, while fracture
describes an irregular or rough break when cleavage is not present.

Tips for Reviewing Vocabulary Answers for Better Results

Consistent Practice
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Regular review sessions help solidify vocabulary knowledge. Schedule daily or weekly review times
to go over terms and definitions.

Use Visual Aids

Incorporate diagrams, charts, and images to connect vocabulary words with visual representations
of mineral properties.

Engage with Interactive Resources
Utilize online quizzes, educational games, and apps designed for mineral vocabulary practice.

Connect Vocabulary to Real-World Examples

Relate terms to minerals you observe in nature or in everyday objects to enhance understanding
and retention.

Final Thoughts on Minerals Chapter Vocabulary Review

Mastering vocabulary is a cornerstone of understanding minerals and excelling in assessments. By
reviewing vocabulary answers methodically, students can improve their grasp of key concepts,
better interpret assessment questions, and confidently demonstrate their knowledge. Remember,
effective vocabulary review involves not just memorization but also understanding how terms relate
to each other and to real-world mineral properties.

Consistent practice, active engagement with learning aids, and applying vocabulary in context are
proven strategies to succeed. As you prepare for your minerals chapter assessment, focus on
reviewing vocabulary answers thoroughly, and you'll be well on your way to achieving your
academic goals.

Minerals Chapter Assessment Reviewing Vocabulary Answers: An In-Depth Analysis

In the realm of earth sciences, understanding minerals is fundamental to grasping the composition
and processes of our planet. The minerals chapter assessment serves as a critical tool for students
to consolidate their knowledge, especially through vocabulary mastery. Reviewing the vocabulary
answers associated with this chapter not only enhances comprehension but also builds a solid
foundation for more advanced geological concepts. This article offers a comprehensive examination
of the vocabulary review section, dissecting key terms, their definitions, and their significance within
the broader context of mineral study.

Understanding the Importance of Vocabulary in Mineral Studies
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The Role of Vocabulary in Geology

Vocabulary acts as the linguistic backbone of any scientific discipline, and geology is no exception.
Precise terminology enables clear communication, reduces ambiguity, and facilitates the sharing of
complex ideas across diverse audiences. In mineral studies, accurate understanding of terms such
as crystal structure, luster, and hardness allows students and professionals alike to describe
minerals accurately, identify specimens correctly, and interpret geological phenomena effectively.

The assessment's vocabulary section reinforces this by encouraging students to familiarize
themselves with essential terminology. Mastery of these words is integral to performing well on
tests, engaging in scientific discussions, and progressing to more advanced topics like mineral
identification and geological processes.

The Impact of Vocabulary on Learning Outcomes

When students review and understand vocabulary answers, they achieve several learning benefits:

- Enhanced Retention: Repetition and active recall of terms solidify memory.

- Deeper Comprehension: Understanding definitions helps connect concepts, such as how
mineral properties relate to their identification.

- Application Skills: Knowledge of vocabulary enables students to apply terms correctly in
practical scenarios, such as lab activities and fieldwork.

- Preparation for Assessments: Familiarity with key terms prepares students for exams, where
precise language is often crucial.

Key Vocabulary Terms in the Minerals Chapter

The assessment review typically covers a core set of vocabulary words that form the foundation of
mineral knowledge. Here, we analyze some of these critical terms in detail.

Mineral

Definition: A naturally occurring inorganic solid with a definite chemical composition and an ordered
internal structure (crystal lattice).

Significance: Recognizing what constitutes a mineral is fundamental. It distinguishes minerals from
rocks, organic materials, or man-made substances. The definition emphasizes natural origin,

inorganic nature, and crystalline structure, which are essential criteria for mineral identification.

Crystal
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Definition: The solid geometric form of a mineral with flat faces and specific angles, resulting from
the orderly arrangement of atoms.

Significance: Crystals demonstrate the internal atomic arrangement of minerals and influence their
external shape. Understanding crystal forms helps in identifying minerals and understanding their
formation processes.
Luster
Definition: The way a mineral's surface reflects light.
Types:

- Metallic

- Non-metallic (glassy, pearly, silky, earthy)

Importance: Luster provides clues about mineral composition and structure. For example, metallic
luster indicates the presence of metals, while non-metallic luster suggests non-metallic elements.

Hardness
Definition: The resistance of a mineral to being scratched, measured on the Mohs scale (1-10).

Relevance: Hardness assists in mineral identification. Talc (1) is the softest, while diamond (10) is
the hardest. Testing hardness helps differentiate minerals with similar appearances.

Color and Streak

- Color: The visible hue of a mineral.

- Streak: The color of a mineral's powder when rubbed on a porcelain plate.
Discussion: Color can vary due to impurities, making streak a more reliable identification property.
Cleavage and Fracture

- Cleavage: The tendency of a mineral to split along flat planes related to its internal structure.
- Fracture: The irregular breakage of a mineral without cleavage planes.
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Application: Cleavage patterns help identify minerals; for example, mica exhibits perfect cleavage,
while quartz fractures conchoidally.

Specific Gravity
Definition: The ratio of a mineral's density to that of water.
Use: Indicates mineral density, aiding in distinguishing minerals with similar appearances.
Analyzing the Correctness and Significance of Vocabulary Answers
Common Errors in Vocabulary Review
While reviewing answers, students often make mistakes such as:

- Confusing similar terms (e.g., cleavage vs. fracture)

- Misremembering definitions or properties

- Misapplying terms in context

Identifying these errors through answer review helps clarify misconceptions and reinforces accurate
understanding.

Why Accurate Vocabulary is Critical
Precise use of terminology ensures:

- Correct mineral identification

- Accurate scientific communication

- Ability to interpret mineral data and properties
- Foundation for understanding more complex concepts like mineral formation and economic uses

Strategies for Effective Vocabulary Review
Active Recall and Repetition

Engaging in active recall?testing oneself on definitions without prompts?solidifies memory. Regular
repetition, spaced over time, enhances retention.

Use of Flashcards and Visual Aids
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Visual representations of crystal forms, luster, and cleavage patterns aid in associating terms with
images, improving recognition.

Contextual Learning

Applying vocabulary in context?such as describing minerals in sentences or lab reports?reinforces
understanding and usage.

Peer Quizzing and Group Discussions

Collaborative review sessions promote active engagement and clarify misunderstandings through
discussion.

Implications for Future Learning and Application

Mastering mineral vocabulary is not an end in itself but a stepping stone toward more advanced
geological topics, including mineral identification, economic geology, and mineral resource
management. Accurate vocabulary comprehension enhances analytical skills, critical thinking, and
scientific literacy.

In practical terms:

- Geologists can better interpret field data and lab results.
- Students can succeed in higher education courses involving mineralogy.
- Professionals can communicate findings effectively within the scientific community.

Conclusion: The Value of a Thorough Vocabulary Review

The minerals chapter assessment, particularly its vocabulary review section, plays a pivotal role in
shaping a student's understanding of earth sciences. By carefully analyzing and reviewing answers,
students develop a nuanced grasp of essential terms, which underpins their ability to identify,
describe, and interpret mineral properties and behaviors. As they progress in their studies, a solid
vocabulary foundation enables them to engage more deeply with complex concepts, contribute
meaningfully to scientific discussions, and appreciate the intricate complexity of our planet's mineral
wealth. Ultimately, investing time and effort into mastering mineral vocabulary is an investment in
scientific literacy and lifelong learning in geology.

In summary, reviewing vocabulary answers in a minerals chapter assessment is a vital educational
activity that promotes clarity, accuracy, and confidence in understanding minerals. Through detailed
definitions, contextual applications, and strategic review techniques, students can move beyond rote
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memorization towards genuine comprehension, equipping themselves with the language necessary
to explore Earth's mineral diversity with scientific precision.

QuestionAnswer What is a mineral? A mineral is a naturally occurring inorganic solid with a
definite chemical composition and a crystalline structure. How do you identify a mineral? Minerals
are identified by properties such as hardness, luster, color, streak, cleavage, fracture, and specific
gravity. What is the difference between cleavage and fracture? Cleavage is the tendency of a
mineral to break along flat, smooth planes, while fracture describes an irregular or rough break.
What does the term 'luster’ refer to in mineral vocabulary? Luster describes how light reflects from
the surface of a mineral, such as metallic or non-metallic. Why is streak important in mineral
identification? Streak is the color of the mineral in powdered form, which can be more consistent
than the mineral's surface color and helps in identification. What is the significance of mineral
hardness? Hardness measures a mineral's resistance to scratching and helps distinguish between
different minerals; it is rated on the Mohs scale. Name two common minerals and their uses. Quartz
is used in glass making and watches, while calcite is used in cement and as a pH regulator. What is
a crystalline structure in minerals? A crystalline structure means that mineral atoms are arranged in
an orderly, repeating pattern, giving the mineral its shape. How do mineral vocab words help in
assessing minerals? Understanding vocabulary words like cleavage, fracture, luster, and streak
helps accurately classify and identify minerals. What is a common method to review vocabulary
answers for minerals? Using flashcards, quizzes, and matching exercises can help reinforce mineral
vocabulary and improve assessment scores.

Related keywords: minerals, assessment, reviewing, vocabulary, answers, geology, mineral
properties, mineral identification, mineral vocabulary, chapter review
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