
Summary of Key Concepts
Concept 10.1 Genetics developed from curiosity about inheritance. 
(pp. 206–207)
People have had many questions about how organisms inherit various charac-
ters. A variation of a particular character is called a trait. In the 1800s, scientists
developed the blending hypothesis, which states that an offspring’s traits are
formed from the blending of the traits of the two parents. Because the blending
hypothesis does not explain many inheritance patterns, it is no longer accepted.

Genetics is the study of heredity. Gregor Mendel was one of the first scien-
tists to use experiments to investigate inheritance patterns. Mendel devel-
oped the particulate hypothesis of inheritance, which states that parents pass
to their offspring separate and distinct factors that are responsible for inher-
ited traits. Today Mendel’s factors are called “genes.”

Mendel used true-breeding pea plants in his experiments. When self-
fertilized, these plants always produce offspring identical to the parent. To
test the particulate theory Mendel used the sperm from one true-breeding
plant to fertilize the eggs of another true-breeding plant with a different
trait. This process is called cross-fertilization.

1. Describe Mendel’s particulate hypothesis of inheritance. ________________

2. How did Mendel test his particulate hypothesis? _______________________

Concept 10.2 Mendel discovered that inheritance follows rules of chance.
(pp. 208–214)
Mendel used true-breeding plants to study the inheritance patterns of seven
different pea-plant characters. The offspring of two true-breeding plants are
called hybrids. Mendel performed monohybrid crosses, which are matings
(crosses) between plants that differ in only one character.

Mendel developed the following four hypotheses about inheritance patterns:
1. There are alternative forms of genes, called alleles. 2. For each inherited
character, an organism has two alleles, one from each parent. A homozygous
individual has two of the same allele for a character. A heterozygous individ-
ual has different alleles for that character. 3. When only one of two different
alleles seems to affect a trait, that allele is called the dominant allele. The
allele that does not appear to affect the trait is called the recessive allele.
4. When gametes form, the alleles separate. Each gamete carries one allele
for each trait. This is called the principle of segregation.

Probability can be applied to genetics. The probability for certain combi-
nations of alleles appearing in offspring can be determined if the genetic
makeup of the parents is known. A Punnett square is a diagram that shows
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the different possible combinations of alleles and the probability that each
combination will occur.

The genetic makeup of an individual is its genotype. An observable trait,
such as eye color, is a phenotype. If an organism shows the recessive pheno-
type, its genotype is homozygous recessive. If the organism shows the domi-
nant phenotype, it could be heterozygous or homozygous dominant. A
testcross breeds an individual with the dominant phenotype with a homozy-
gous recessive individual to determine the dominate individual’s genotype.

Mendel also studied dihybrid crosses, crosses of individuals with two dif-
fering characters. His results led him to develop the principle of independent
assortment, which states that the alleles for different genes are sorted into
gametes independently.

3. State Mendel’s principle of segregation in your own words. ______________

4. Describe Mendel’s principle of independent assortment. ________________

Concept 10.3 There are many variations of inheritance patterns. (pp. 215–217)
Some characters have different inheritance patterns than those studied by
Mendel. One example is intermediate inheritance, which occurs when neither
allele for a trait is dominant. Individuals who are heterozygous have a pheno-
type that is “in-between” the phenotypes of the parents.

For some characters, such as human blood type, there are more than two
alleles. The alleles for blood types A and B show codominance. When these
alleles are both present, both traits are expressed, resulting in blood type AB.
If one of these alleles is present with the third allele, the blood type is A or B.
If only the third allele is present, the blood type is O.

Some characters, such as human height, are controlled by two or more
genes. This pattern is called polygenic inheritance. Polygenic inheritance usu-
ally produces a wide range of phenotypes.

Environment can affect an organism’s phenotype. For example, environ-
mental factors like water, light, and soil can affect what color flowers a cer-
tain plant produces.

5. What is an example of a character controlled by multiple alleles? ________

6. Explain polygenic inheritance and give an example of one human trait
that has polygenic inheritance. _______________________________________

Concept 10.4 Meiosis explains Mendel’s principles. (pp. 218–219)
The chromosome theory of inheritance states that genes are located on chro-
mosomes, and the behavior of chromosomes during meiosis and fertilization
accounts for inheritance patterns.
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The location of a particular gene on a chromosome is called a gene locus
(plural, loci). The alleles for a trait have the same gene loci on homologous
chromosomes.

When genes are located on the same chromosome, they do not follow the
law of independent assortment. Usually the alleles on a particular chromosome
are inherited together, which is called genetic linkage. The only time the alleles
on a chromosome sort independently is when crossing over separates them.

7. What is the chromosome theory of inheritance? _______________________

8. How does genetic linkage affect inheritance patterns? _________________

Concept 10.5 Sex-linked traits have unique inheritance patterns. (pp. 220–221)
Many species have a pair of chromosomes, called sex chromosomes, that
determine the sex of an individual. Genes located on sex chromosomes are
called sex-linked genes. Many sex-linked genes have different inheritance pat-
terns in males and females. For many of the gene loci on the human X chro-
mosome, there is no corresponding gene locus on the smaller Y chromosome.
So, for such a gene on the X chromosome, females receive two alleles for the
gene. Males, however, have only one X chromosome, so they have only one
allele for the gene. Even if the allele on a male’s X chromosome is recessive, it
will be expressed. Red-green color blindness and hemophilia are both sex-
linked recessive traits. Both of these disorders are more common in males,
because the genes for these traits are found on the X chromosome.

9. What is a sex-linked gene? __________________________________________

10. Explain why sex-linked disorders on the X chromosome are more 
common in males than in females. ___________________________________

Reading Skills Practice
Summarizing main ideas  Write a sentence that summarizes the main idea under
each heading in Concept 10.2.

Vocabulary Review and Reinforcement
In 1–8, write true if the statement is true. If the statement is false, replace the under-
lined term with a term that makes the statement true.

1. Alternative forms of a gene are called traits.
2. An observable trait is a(n) phenotype.
3. An individual is heterozygous for a character if the indi-

vidual’s two alleles for that character are the same.
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4. The chromosome theory of inheritance states that
genes are located on chromosomes, and the behavior
of chromosomes accounts for inheritance patterns.

5. The tendency for the alleles on one chromosome to be
inherited together is called intermediate inheritance.

6. Any gene that is located on a sex chromosome is
called a(n) hybrid.

7. When two or more genes affect a single character, it is
called cross-fertilization.

8. A diagram that shows all possible outcomes of a
genetic cross is called a(n) Punnett square.

WordWise
Use the clues to fill in the blanks with Key Terms. Then put the numbered letters in
order to find the hidden Key Term. Write a definition for the hidden Key Term.

Clues
1. genetic makeup, or combination of alleles
2. breeding an individual of dominant phenotype with a homozygous reces-

sive individual to determine the individual’s genotype
3. inheritance pattern in which a heterozygote expresses both traits
4. in a heterozygote, the allele that does not affect the trait
5. in a heterozygote, the allele that does affect the trait
6. cross between organisms differing in two characters
7. cross between organisms differing in only one character
8. location of an allele on a chromosome

Key Terms
1.

1

2.
2

3.
3

4.
4

5.
5

6.
6

7.
7

8.
8

Key Term:
1 2 3 4 5 6 7 8

Definition: ____________________________________________________________

Name _______________________________ Class __________________ Date_______________

44 Biology: Exploring Life

©
 P

ea
rs

on
 E

du
ca

ti
on

,I
n

c.


	How to Use the Resource Library
	Guided Reading and Study Workbook SE
	GRSW  Ch. 1 Worksheets, SE
	GRSW  Ch. 2 Worksheets, SE
	GRSW  Ch. 3 Worksheets, SE
	GRSW  Ch. 4 Worksheets, SE
	GRSW  Ch. 5 Worksheets, SE
	GRSW  Ch. 6 Worksheets, SE
	GRSW  Ch. 7 Worksheets, SE
	GRSW  Ch. 8 Worksheets, SE
	GRSW  Ch. 9 Worksheets, SE
	GRSW  Ch. 10 Worksheets, SE
	GRSW  Ch. 11 Worksheets, SE
	GRSW  Ch. 12 Worksheets, SE
	GRSW  Ch. 13 Worksheets, SE
	GRSW  Ch. 14 Worksheets, SE
	GRSW  Ch. 15 Worksheets, SE
	GRSW  Ch. 16 Worksheets, SE
	GRSW  Ch. 17 Worksheets, SE
	GRSW  Ch. 18 Worksheets, SE
	GRSW  Ch. 19 Worksheets, SE
	GRSW  Ch. 20 Worksheets, SE
	GRSW  Ch. 21 Worksheets, SE
	GRSW  Ch. 22 Worksheets, SE
	GRSW  Ch. 23 Worksheets, SE
	GRSW  Ch. 24 Worksheets, SE
	GRSW  Ch. 25 Worksheets, SE
	GRSW  Ch. 26 Worksheets, SE
	GRSW  Ch. 27 Worksheets, SE
	GRSW  Ch. 28 Worksheets, SE
	GRSW  Ch. 29 Worksheets, SE
	GRSW  Ch. 30 Worksheets, SE
	GRSW  Ch. 31 Worksheets, SE
	GRSW  Ch. 32 Worksheets, SE
	GRSW  Ch. 33 Worksheets, SE
	GRSW  Ch. 34 Worksheets, SE
	GRSW  Ch. 35 Worksheets, SE
	GRSW  Ch. 36 Worksheets, SE

	Guided Reading and Study Workbook Answer Key
	GRSW  Ch. 1, AK
	GRSW  Ch. 2, AK
	GRSW  Ch. 3, AK
	GRSW  Ch. 4, AK
	GRSW  Ch. 5, AK
	GRSW  Ch. 6, AK
	GRSW  Ch. 7, AK
	GRSW  Ch. 8, AK
	GRSW  Ch. 9, AK
	GRSW  Ch. 10, AK
	GRSW  Ch. 11, AK
	GRSW  Ch. 12, AK
	GRSW  Ch. 13, AK
	GRSW  Ch. 14, AK
	GRSW  Ch. 15, AK
	GRSW  Ch. 16, AK
	GRSW  Ch. 17, AK
	GRSW  Ch. 18, AK
	GRSW  Ch. 19, AK
	GRSW  Ch. 20, AK
	GRSW  Ch. 21, AK
	GRSW  Ch. 22, AK
	GRSW  Ch. 23, AK
	GRSW  Ch. 24, AK
	GRSW  Ch. 25, AK
	GRSW  Ch. 26, AK
	GRSW  Ch. 27, AK
	GRSW  Ch. 28, AK
	GRSW  Ch. 29, AK
	GRSW  Ch. 30, AK
	GRSW  Ch. 31, AK
	GRSW  Ch. 32, AK
	GRSW  Ch. 33, AK
	GRSW  Ch. 34, AK
	GRSW  Ch. 35, AK
	GRSW  Ch. 36, AK

	Color Transparencies
	UNIT 1: EXPLORING LIFE: INTRODUCING BIOLOGY
	1A Organization in Multicellular Organisms
	1B  Natural Selection
	2A  Steps of Hypothesis-Based Science
	3A  Tinbergen's Wasp Experiment
	3B  Waggle Dance of Honeybees

	UNIT 2: EXPLORING CELLS
	4A  Atomic Models
	4B  Ionic and Covalent Bonding
	4C  Hydrogen Bonding
	5A  Building and Breaking a Polymer Chain
	5B  Enzyme Catalysis
	6A  Animal Cell
	6B  Plant Cell
	6C  Structure of a Plasma Membrane
	6D  Passive Transport and Active Transport
	6E  Membrane Pathways in a Cell
	7A  Overview of Cellular Respiration
	7B  Glycolysis
	7C  Krebs Cycle
	7D  Electron Transport Chain and ATP Synthase Action
	7E  Fermentation
	8A  Leaf and Chloroplast Structure
	8B  Photosynthesis Road Map
	8C  Photosystem
	8D  Light Reactions
	8E  Calvin Cycle

	UNIT 3: EXPLORING INHERITANCE
	9A  The Cell Cycle
	9B  Mitosis
	9C  Meiosis I
	9D  Meiosis II
	9E  Distribution of Chromosomes in Meiosis
	9F  Crossing Over in Homologous Chromosomes
	10A  Punnett Squares and Monohybrid Cross
	10B  Testcross
	10C  Dihybrid Cross
	10D  Chromosome Theory of Inheritance
	10E  Sex-Linked Genes
	11A  DNA Replication
	11B  Table of Codons
	11C  Base-pairing of RNA With DNA During Transcription
	11D  Adding Amino Acids to a Polypeptide Chain
	11E  Summary of the Translation Process
	12A  Nondisjunction in Meiosis
	12B  Transposon in Action
	12C  Pedigrees
	13A  Restriction Enzymes
	13B  Gene Cloning
	13C  Transgenic Plant
	13D  PCR Technique
	13E  Gel Electrophoresis
	13F  The lac Operon

	UNIT 4: EXPLORING THE HISTORY OF LIFE
	14A  Summary of Darwin's Theory of Natural Selection
	14B  Genetic Drift
	15A  Adaptive Radiation
	15B  Cladogram
	15C  Systems of Classification

	UNIT 5: EXPLORING THE MICROBIAL WORLD
	16A  Binary Fission
	16B  Transformation and Conjugation
	16C  The Lytic and Lysogenic Cycles
	16D  HIV Life Cycle
	17A  Infolding and Endosymbiosis
	17B  Eukaryote Diversity
	18A  Sexual Reproduction in Zygote Fungi
	18B  Sexual Reproduction in Sac Fungi
	18C  Club Fungi Life Cycle

	UNIT 6: EXPLORING PLANTS
	19A  Moss Life Cycle
	19B  Fern Life Cycle
	19C  Pine Tree Life Cycle
	19D  Cherry Tree Life Cycle
	20A  Angiosperm Life Cycle
	20B  Secondary Growth
	21A  Transpiration
	21B  Stoma Function
	21C  Pressure-Flow Mechanism
	22A  Discovery of Auxin
	22B  Night Length and Plant Flowering

	UNIT 7: EXPLORING ANIMAL DIVERSITY
	23A  Life Cycle of a Sea Star
	23B  Structure of an Earthworm
	23C  Three Basic Animal Body Forms
	23D  Structure of a Snail
	23E  Development of Protostomes and Deuterostomes
	23F  Animal Diversity
	24A  Structure of a Grasshopper
	24B  Structure of a Spider
	25A  Vertebrate Diversity
	25B  Structure of a Trout
	25C  Circulatory Systems in Fishes and Amphibians
	26A  Circulatory System and Internal Structure of a Bird
	26B  Mammal Diversity

	UNIT 8: EXPLORING HUMAN STRUCTURE AND FUNCTION
	27A  The Structure of Skin
	27B  Structure of a Long Bone
	27C  Skeletal Muscle
	28A  Reflex Arc
	28B  Structure of a Motor Neuron
	28C  Resting Potential
	28D  Action Potential
	28E  Chemical Synapse
	29A  Small Intestine
	29B  Food Guide Pyramid
	30A  Fluid Exchange at a Capillary
	30B  Circuits of Blood Flow/The Heart
	31A  B Cells and Humoral Immunity
	31B  The Role of T Cells
	31C  Primary and Secondary Immune Responses
	31D  Allergic Response
	32A  Kidney Function
	32B  Water Reabsorption Feedback Loop
	32C  Calcium Regulation Feedback Loop
	32D  Glucose Regulation Feedback Loop
	33A  Female and Male Reproductive Organs
	33B  Ovarian and Menstrual Cycles

	UNIT 9: EXPLORING ECOLOGY
	34A  Uneven Heating of Earth™s Surface
	34B  Terrestrial Biomes
	34C  Ocean Zones
	35A  Exponential vs. Limited Population Growth
	35B  Age-Structure Graphs
	36A  Food Web
	36B  Energy Pyramid
	36C  The Carbon Cycle
	36D  The Nitrogen Cycle
	36E  The Water Cycle


	Learning Log
	UNIT 1: EXPLORING LIFE: INTRODUCING BIOLOGY
	Online Activity 1.1
	Online Activity 1.2
	Online Activity 1.3
	Online Activity 2.1
	Online Activity 2.2
	Online Activity 2.3
	Online Activity 3.1
	Online Activity 3.2
	Online Activity 3.3
	Online Activity 3.4

	UNIT 2: EXPLORING CELLS
	Online Activity 4.1
	Online Activity 4.2
	Online Activity 4.3
	Online Activity 4.4
	Online Activity 5.1
	Online Activity 5.2
	Online Activity 5.3
	Online Activity 5.4
	Online Activity 5.5
	Online Activity 6.1
	Online Activity 6.2
	Online Activity 6.3
	Online Activity 6.4
	Online Activity 6.5
	Online Activity 6.6
	Online Activity 7.1
	Online Activity 7.2
	Online Activity 7.3
	Online Activity 7.4
	Online Activity 7.5
	Online Activity 7.6
	Online Activity 8.1
	Online Activity 8.2
	Online Activity 8.3
	Online Activity 8.4

	UNIT 3: EXPLORING INHERITANCE
	Online Activity 9.1
	Online Activity 9.2
	Online Activity 9.3
	Online Activity 9.4
	Online Activity 9.5
	Online Activity 9.6
	Online Activity 10.1
	Online Activity 10.2
	Online Activity 10.3
	Online Activity 10.4
	Online Activity 10.5
	Online Activity 11.1
	Online Activity 11.2
	Online Activity 11.3
	Online Activity 11.4
	Online Activity 11.5
	Online Activity 11.6
	Online Activity 12.1
	Online Activity 12.2
	Online Activity 12.3
	Online Activity 12.4
	Online Activity 13.1
	Online Activity 13.2
	Online Activity 13.3
	Online Activity 13.4
	Online Activity 13.5

	UNIT 4: EXPLORING THE HISTORY OF LIFE
	Online Activity 14.1
	Online Activity 14.2
	Online Activity 14.3
	Online Activity 14.4
	Online Activity 14.5
	Online Activity 15.1
	Online Activity 15.2
	Online Activity 15.3
	Online Activity 15.4

	UNIT 5: EXPLORING THE MICROBIAL WORLD
	Online Activity 16.1
	Online Activity 16.2
	Online Activity 16.3
	Online Activity 16.4
	Online Activity 16.5
	Online Activity 17.1
	Online Activity 17.2
	Online Activity 17.3
	Online Activity 17.4
	Online Activity 17.5
	Online Activity 18.1
	Online Activity 18.2
	Online Activity 18.3

	UNIT 6: EXPLORING PLANTS
	Online Activity 19.1
	Online Activity 19.2
	Online Activity 19.3
	Online Activity 19.4
	Online Activity 19.5
	Online Activity 20.1
	Online Activity 20.2
	Online Activity 20.3
	Online Activity 20.4
	Online Activity 21.1
	Online Activity 21.2
	Online Activity 21.3
	Online Activity 22.1
	Online Activity 22.2
	Online Activity 22.3

	UNIT 7: EXPLORING ANIMAL DIVERSITY
	Online Activity 23.1
	Online Activity 23.2
	Online Activity 23.3
	Online Activity 23.4
	Online Activity 23.5
	Online Activity 23.6
	Online Activity 23.7
	Online Activity 23.8
	Online Activity 23.9
	Online Activity 24.1
	Online Activity 24.2
	Online Activity 24.3
	Online Activity 24.4
	Online Activity 25.1
	Online Activity 25.2
	Online Activity 25.3
	Online Activity 25.4
	Online Activity 26.1
	Online Activity 26.2
	Online Activity 26.3
	Online Activity 26.4

	UNIT 8: EXPLORING HUMAN STRUCTURE AND FUNCTION
	Online Activity 27.1
	Online Activity 27.2
	Online Activity 27.3
	Online Activity 27.4
	Online Activity 27.5
	Online Activity 28.1
	Online Activity 28.2
	Online Activity 28.3
	Online Activity 28.4
	Online Activity 28.5
	Online Activity 28.6
	Online Activity 29.1
	Online Activity 29.2
	Online Activity 29.3
	Online Activity 29.4
	Online Activity 30.1
	Online Activity 30.2
	Online Activity 30.3
	Online Activity 30.4
	Online Activity 30.5
	Online Activity 30.6
	Online Activity 31.1
	Online Activity 31.2
	Online Activity 31.3
	Online Activity 31.4
	Online Activity 31.5
	Online Activity 32.1
	Online Activity 32.2
	Online Activity 32.3
	Online Activity 32.4
	Online Activity 33.1
	Online Activity 33.2
	Online Activity 33.3
	Online Activity 33.4
	Online Activity 33.5
	Online Activity 33.6

	UNIT 9: EXPLORING ECOLOGY
	Online Activity 34.1
	Online Activity 34.2
	Online Activity 34.3
	Online Activity 34.4
	Online Activity 35.1
	Online Activity 35.2
	Online Activity 35.3
	Online Activity 35.4
	Online Activity 35.5
	Online Activity 36.1
	Online Activity 36.2
	Online Activity 36.3
	Online Activity 36.4
	Online Activity 36.5



