BIOLOGY - CLUTCH
CH. 1 - INTRODUCTION TO BIOLOGY

!

!

www.clutchprep.com

BIOLOGY - CLUTCH
CH. 1 - INTRODUCTION TO BIOLOGY

CONCEPT: INTRODUCTION TO BIOLOGY
●_________________: the scientific study of life.
□ Prefix “________” means __________.

□ Suffix “__________” means “the study of.”

●Life is incredibly diverse (from ocean life, to plants/animals), but most life on Earth is too ___________ for our eyes to see.
□ __________: the smallest, most basic/fundamental unit of life.
□ ___________________: any individual form of life (can be applied to all forms of life).

PRACTICE: The area of science that studies life and its processes is called:
a) Archeology.

b) Astronomy.

c) Geology.

d) Biology.

e) Anthropology.

Unicellular vs. Multicellular Organisms
●Living organisms can either be _______cellular or __________cellular:
□ Unicellular organisms: forms of life that consist of a ____________ cell (usually only seen with microscopes).
□ Multicellular organisms: forms of life that consist of ___________________ cells.

scope
Micro

PRACTICE: All living organisms are ___________:
a) Eukaryotic.

b) Animals.

c) Multicellular.

d) Either uni- or multi-cellular.
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CONCEPT: CHARACTERISTICS OF LIFE
●All living organisms share ______ characteristics that distinguish them from nonliving things:
1) Composed of ___________; the smallest, fundamental unit of life.
2) ______________________ (use smaller structures to build larger structures).
3) Respond to environmental _______________ (via signaling).
4) Maintain _______________________ (stabilizing suitable living conditions).
5) _______________________ (either sexually or asexually).
6) A dynamic _______________ (sum of chemical reactions) that relies on environmentally acquired ___________.
7) _________________ information (DNA functions as the genetic material in all life).
8) ___________________ (changes in the DNA over time leads to adaptation & improved survival).

□ NOTE: ______________ are NOT considered alive.
EXAMPLE: Which of the following is NOT a characteristic of life?
a) Structure of an organism based on a hierarchy of organization.
b) The ability to establish a constant internal temperature.
c) The ability to convert sunlight energy into chemical energy.
d) DNA molecule that stores genetic and hereditary information.

PRACTICE: All of the following are characteristics of life EXCEPT:
a) Evolution.

b) Multicellularity.

c) Homeostasis.

d) Reproduction.

PRACTICE: Salt concentration in blood remains relatively steady, regardless of a person’s diet. This best illustrates:
a) Homeostasis.

b) Life’s organizational hierarchy.

c) Autotrophy.

d) Evolution.
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CONCEPT: LIFE’S ORGANIZATIONAL HIERARCHY
●Life consists of multiple parts organized into a hierarchal pattern:
□ At the smallest scale, all life is composed of __________; and at the largest scale is the ______________.

Atoms
Molecules
Organelles
Cells
Tissues
Organs
Organ Systems
Organism
Population
Community
Ecosystem
Biosphere

EXAMPLE: The image below represents the hierarchy of life. Which of the following shows the correct order for 2-4?
a) 2) Ecosystem ; 3) Community ; 4) Population.
b) 2) Community ; 3) Population ; 4) Ecosystem.
c) 2) Population ; 3) Community ; 4) Ecosystem.
d) 2) Population ; 3) Ecosystem ; 4) Community.
e) 2) Ecosystem ; 3) Population ; 4) Community.
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CONCEPT: LIFE’S ORGANIZATIONAL HIERARCHY
PRACTICE: Which of the following options has the correct order in terms of the hierarchy of the organization?
a) Ecosystem → Biosphere → Population → Community → Organism.
b) Biosphere → Ecosystem → Population → Community → Organism.
c) Ecosystem → Community → Biosphere → Population → Organism.
d) Biosphere → Ecosystem →Community → Population → Organism.
PRACTICE: Use the word bank to complete the pyramid of life’s organizational hierarchy below.
Word Bank:
Population
Organelles
Organ System
Cell
Tissues
Ecosystem
Organ
Community
Molecules
Multicellular Organism

Emergent Properties
●Emergent properties: properties that ___________ upon combining smaller parts (but the individual parts do not display).
□ At each new level of the hierarchy, the whole is _____________ than the sum of its parts.
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CONCEPT: LIFE’S ORGANIZATIONAL HIERARCHY
PRACTICE: Which of the following is the best example of an emergent property?
a) Cells are the basic unit of life and all organisms are composed of one or more cells.
b) Neurons can control which ions they keep inside and outside their membranes.
c) Cells are made of simple molecules, but when organized together, these molecules can perform living functions.
d) Molecules can form large chains by joining together multiple atoms.

PRACTICE: At which point of the organizational hierarchy does life emerge?
a) The molecular level.
b) The population level.
c) The multicellular organism level.
d) The cellular level.
e) The atomic level.
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CONCEPT: NATURAL SELECTION & EVOLUTION
Adaptation Improves Fitness
●Living organisms are well suited to their environments due to __________________.
□ Adaptation: process that enables organisms to ______________ survival & reproduction in their environments.
□ _____________: an organism’s ability to ______________ & ___________________.

Natural Selection Causes Adaptation
●Adaptation is a result of the process of Natural ___________________, described by Charles Darwin.
□ Natural Selection: the natural environment ____________ for organisms in a population that are more “_______.”
□ Natural Selection ≈ “Survival of the _______________.”
●Natural Selection has _______ requirements:
1) Genetic ______________ in a population.

2) Selective _____________ for heritable traits affecting fitness.

PRACTICE: Which of the following is true of natural selection?
a) It requires genetic variation.

b) It requires selective pressure from the environment.

c) It involves differential reproductive success.

d) a, b, & c
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CONCEPT: NATURAL SELECTION & EVOLUTION
PRACTICE: Which of the following is the best example of natural selection?
a) In a very wet year, some plants grow unusually tall stalks and large leaves.
b) After several unusually cold winters, squirrels with an extra layer of fat have more offspring.
c) Squirrels may have long or short tails.
d) Dogs with longer legs are able to run faster than dogs with shorter legs.
Evolution can Occur Via Natural Selection
●Evolution: changes in the ________ of a population over multiple generations (over long periods of time).
□ Evolution can occur in a ____________ of ways, but one of them is via natural selection.
□ Evolution has shaped all life on Earth & is responsible for life’s ______________.
EXAMPLE: Evolution by Natural Selection.

Mostly ___________ beetles
in population.

Evolving population of beetles.

Mostly _____________ beetles
in population.

PRACTICE: Evolution through natural selection will occur most rapidly for populations of plants that:
a) Are already well adapted to the environment.
b) Reproduce sexually and live in an unstable environment.
c) Live in an unchanging environment.
d) Are in the same genus.
PRACTICE: Charles Darwin’s theory of evolution by natural selection explains all of the following EXCEPT:
a) How an ecosystem decays over time.
b) How inherited traits are passed from parent to offspring.
c) How the DNA of a population can change over time.
d) How evolution takes place in the natural world.
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CONCEPT: INTRODUCTION TO TAXONOMY
●________________: the branch of science that classifies, identifies & names organisms.
□ ________ categories are used to classify all life.
Most Inclusive

____ear
____ing
____hilip
____ame
____ver
____or
____reat
____oup.

Least Inclusive

PRACTICE: Which branch of biology is concerned with the naming and classifying of organisms?
a) Bioinformatics.

b) Taxonomy.

c) Genomics.

d) Evolution.

e) Biology.

3 Domains of Life
●The broadest & most inclusive categories of life are the three domains:
1) ___________________
2) ___________________
3) ___________________

Past

Consist of _________________ cells (________ a nucleus).
Consist of _________________ cells (contain a nucleus).

Present
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CONCEPT: INTRODUCTION TO TAXONOMY
EXAMPLE: According to the diagram, "A" is _____________; "B" is ______________.
a) The most recent species to evolve on Earth; an ancestor of group "A".
b) The most recent species to evolve on Earth; the last common ancestor of Archaea and Eukarya.
c) The common ancestor of all life; the common ancestor of Bacteria and Archaea.
d) The common ancestor of all life; the last common ancestor of Archaea and Eukarya.
Kingdoms of the Eukarya Domain
●Recall: organisms in each domain are further subdivided into _______________.
□ Domain Eukarya has _______ kingdoms:

EXAMPLE: Which of the following kingdoms is NOT part of the Eukaryotic Domain?
a) Kingdom Plantae.
b) Kingdom Protista.
c) Kingdom Fungi.
d) Kingdom Eubacteria.
PRACTICE: The proposal that one type of organism can change into another type over a long period of time is known as:
a) Creativity.
b) Evolution.
c) Natural history.
d) Preconception.
e) Preservation.
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CONCEPT: INTRODUCTION TO TAXONOMY
Categorizing Life Based on Energy Acquisition
●Scientists can categorize living organisms into ______ classes based on how they acquire their energy:
1) _______________ (_______trophs): acquire energy by making their own food.
2) _______________ (_________trophs): acquire energy by eating other living organisms.
3) __________________: acquire energy from wastes & dead organisms.
●Most energy utilized by life originates from the ________.
□ With every transfer of energy, some energy is lost as __________.

EXAMPLE: Autotrophs are also called:
a) Consumers.
b) Synthesizers.
c) Producers.
d) Carnivores.

PRACTICE: Biologists can divide living organisms into two groups: autotrophs and heterotrophs, which differ in _________.
a) Their method of obtaining energy.
b) The characteristics of life.
c) Their mode of inheritance.
d) The way that they generate ATP.
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CONCEPT: SCIENTIFIC METHOD
●Question: How can you trust the information that you learn from your textbook?
□ You can trust it because the info in your textbook has been subject to the __________________ method.
●Scientific Method: a procedure used to _____________ questions, _________ ideas, & _________ scientific knowledge.
□ Scientific method starts with an ______________________ & a ____________________.

Predictions, Hypotheses, & Theories
●_____________________: an expected outcome of an event that can either be correct or incorrect.
□ Predictions only address the answer to “____________ will happen?”
●_____________________: a proposed & testable explanation for an observation.
□ Hypotheses address the answers to “what will happen?” & “__________ it will happen?”
□ Therefore, a good hypothesis ________________ a prediction.
●_______________: a testable & __________ hypothesis of many observations, supported by a large body of evidence.
Observation: Lawnmower will not start.
Question: Why doesn’t the lawnmower start?

Prediction: If you add gas to the lawnmower, then it will start.
Hypothesis: The lawnmower stopped working because it ran out of gas, so if you add gas, then it will start working.
Theory: All lawnmowers stop working when they run out of gas.

□ Technically, hypotheses & theories can never be proven correct, but they can be falsified (proven incorrect).
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CONCEPT: SCIENTIFIC METHOD
EXAMPLE: A scientist observed a new phenomenon and wonders how it happens. What is the next step in their study?
a) Observe.

b) Experiment.

c) Design experiment.

d) Peer review.

e) Hypothesize.

PRACTICE: Which of the following shows the best order of steps of the scientific method?
a) Observation → Data Analysis → Hypothesis → Conclusion → Peer Review & Publish → Experiment.
b) Observation → Hypothesis → Experiment → Peer Review & Publish → Analysis → Conclusion.
c) Observation → Hypothesis → Experiment → Data Analysis → Conclusion → Peer Review & Publish.
d) Experiment → Hypothesis → Observation → Data Analysis → Conclusion → Peer Review & Publish.
PRACTICE: A scientist observes that even after sterilizing a broth, cells reappear in the broth over time. The scientist then
asks: “Why do cells reappear in the broth after sterilization?” and designs/conducts an experiment. Considering this,
appropriately label each of the following blanks as either a “prediction, hypothesis or theory.”
________________: Cells will only appear in the broth exposed to a source of preexisting cells.
________________: Cells appear only when preexisting cells grow & divide; therefore, cells only appear in exposed broths.
________________: All organisms consist of cells & all cells come from preexisting cells.

Basic Theories of Biology
●There are _______ basic theories of biology:

PRACTICE: Which of the following statements about the cell theory is false?
a) All living organisms are made of cells.

b) All cells arise spontaneously.

c) Cells are the basic structural & functional unit of life.

d) All cells arise from preexisting cells.
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CONCEPT: EXPERIMENTAL DESIGN
Variables
●______________________: a scientific investigation/procedure designed to test the validity of a hypothesis/theory.
●__________________: a changeable element of the experiment.
□ Scientists investigate the relationship between _______ main types of variables:
EXAMPLE: Experiment Testing the Effect of Water on Plant Growth.

PRACTICE: Jonathan wants to know which style/model of paper airplane is going to win the contest by traveling the
furthest. He designs 5 different models of paper airplanes and drops each of them from the same height of 20 meters. He
records the distance that each plane travels before it hits the ground. What are the independent and dependent variables of
Jonathan’s experiment?
Independent Variable: ______________________________________
Dependent Variable: _______________________________________

PRACTICE: In an experiment to test the effect of temperature bacterial reproduction rate, temperature would be the:
a) Standardized variable.

b) Dependent variable.

c) Control variable.

d) Independent variable.
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CONCEPT: EXPERIMENTAL DESIGN
PRACTICE: The temperature at which an alligator's egg is incubated will determine the sex of the offspring. The dependent
and the independent variables in this experiment are ________.
a) Sex of the baby alligator and temperature respectively.
b) Temperature and sex of the baby alligator respectively.
c) Size of the incubator and size of the baby alligator respectively.
d) Number of offspring and temperature in the incubator respectively.
False Positives/Negatives
●Well-designed experiments contain ______________ groups, which help prevent false positives/negatives.
□ False _________________: outcomes that falsely indicate the ________________ of a result.
□ Example: Pregnancy test says you’re pregnant when you’re actually not.
□ False _________________: outcomes that falsely indicate the ________________ of a result.
□ Example: Pregnancy test says you’re NOT pregnant when you actually are.
Negative & Positive Controls
●_______ main types of controls used in experiments:

1) Negative Control

&

2) Positive Control.

□ Ideally, the control groups only differ from the experimental group in the ________ factor being tested.
Negative, Positive, Placebo
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CONCEPT: EXPERIMENTAL DESIGN
EXAMPLE: A scientific researcher designs an experiment to test the effectiveness of a new sleeping pill compared to the
brand name product. Match each of the following controls/outcomes in the experiment to their appropriate description:
a) Negative Control ______.

1. A sugar pill that should have no effect on the patient.

b) Positive Control ______.

2. Patient does not fall asleep after taking the brand name pill.

c) False Positive ______.

3. A brand name pill that has proven to work on patients.

d) False Negative ______.

4. A patient falls asleep after taking the non-effective sugar pill.

PRACTICE: A scientist wants to study the effects of nitrogen on wheat plants. They set up an experiment with 4 groups of
plants: group A gets 20 pounds of nitrogen per acre, group B gets 40 pounds per acre, group C gets 60 pounds per acre,
and group D gets 0 pounds per acre. Which of the following is the control group? Is it a positive or negative control group?
a) Group A.

b) Group B.

c) Group C.

d) Group D.
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