Strand 3 - Biological Sciences (33-35% of the test)
Strand 3: Biology 

1. Explains the significance of biology on daily life. 
2. Explains the cellular basis of life. 
3. Explains homeostasis and the transport of substances across the cell membrane. 
4. Recognizes carbohydrates, lipids, proteins, and nucleic acids as the chemical basis of life. 
5. Explains the processes of photosynthesis and cellular respiration. 
6. Explains the structure of DNA and RNA and their role in protein synthesis. 
7. Describes the process of cell division: mitosis and meiosis. 
8. Explains and uses the basic Mendelian principles. 
9. Explains patterns of inheritance. 
10. Classifies organisms into a hierarchy of groups and subgroups. 
11. Describes the characteristics and examples of monerans, protists, fungi. 
12. Describes similarities and differences of spore-producing plants. 
13. Describes similarities and difference of seed-producing plants. 
14. Describes the characteristics of each phylum of invertebrates. 
15. Describes the characteristics of the vertebrates. 
16. Traces the theory of evolution and evidence supporting natural selection. 
17. Lists and describes the major biomes of the world. 
18. Assesses the impact of man’s activities on the environment. 
19. Explores ways to help solve ecological problems

Strand 3: Biology: Biological Concepts 

	Cellular Basis of Life 
   cell structures and functions 
   cell processes 
   cell theory 
   types of cells 
   cell transport 
   homeostasis
	Reproduction and Genetics 
   DNA and RNA 
   replication, transcription, translation 
   principles of inheritance 
   mitosis 
   meiosis 

 

	Chemical Basis of Life 
   organic compounds 
   role of water 
   ATP-ADP cycle 
   photosynthesis 
   cellular respiration
	Kingdoms and Classification 
   taxonomy 
   dichotomous key 
   characteristics of 5 kingdoms 
   examples of each kingdom
   differences between viruses and cells

	Ecosystems 
   biotic and abiotic interactions 
   communities and populations 
   changes in populations 
   biomes 
   food chains and food webs 
   human effect on the ecosystem
	Evolution
   Theory of natural selection
   evidence supporting theory
   relate evolution to biological resistance


Vocabulary 

Cell 

	cell
	prokaryote
	eukaryote
	membrane
	cell wall

	cytoplasm
	golgi
	endoplasmic
	nucleus
	ribosome

	chromosome
	mitochondria
	chloroplast
	passive
	active

	osmosis
	diffusion
	isotonic
	hypotonic
	hypertonic

	vacuole
	homeostasis
	nucleolus
	
	


Chemical 

	carbohydrate
	protein
	lipid
	nucleic acid
	enzyme

	ATP 
	photosynthesis
	chlorophyll
	glucose
	starch

	palisade layer
	light energy
	oxygen
	vitamins
	

	minerals
	respiration 
	carbon dioxide 
	water
	


Reproduction and Genetics 

	DNA
	RNA 
	double helix
	replication
	translation

	transcription
	nucleotide 
	chromosome
	gene 
	genetic code

	codon
	mutation 
	Mendel 
	dominant 
	recessive

	phenotype
	genotype
	punnett square
	mitosis
	fission

	meiosis 
	spermatogenesis
	oogenesis
	diploid
	haploid

	variation 
	nondisjunction
	crossing over
	sex determination
	geneticengineering


Kingdom and classification 

	nomenclature
	phyla
	class
	order
	family

	genus 
	species
	Linneaus
	dichotomous
	autotrophic

	heterotrophic
	sessile 
	motile
	taxonomy
	Monera

	Protista 
	Fungi 
	Plantae
	Animalia 
	pollination

	fertilization
	germination 
	invertebrate
	vertebrate
	vascular

	nonvascular 
	sporephyte
	gametophyte
	angiosperm
	gymnosperm

	spores
	seeds
	flowers 
	cones
	alternation of generation

	exoskeleton
	parasite 
	saprophyte
	virus
	Archaebacteria

	Eubacteria
	
	
	
	



Evolution 

	natural selection
	fitness
	gene pool
	mutation
	genetic drift

	Biological resistance
	fossil
	adaptation
	
	



Ecosystems 

	biosphere
	ecosystem
	biome
	community
	population

	food web
	food chain
	ecological succession
	migration 
	immigration

	climate
	weather
	symbiosis 
	evolution
	



 Characteristics of Kingdoms 

	Kingdom 
	Characteritics
	  Examples

	Archaebacteria
Eubacteria
	one celled organisms: prokaryotic / autotrophic or heterotrophic
	Archaebacteria: live in extreme environment
Eubacteria: common bacteria (E.coli, Salmonella)

	Protista
	one celled organisms: eukaryotic / autotrophic or heterotrophic
	paramecium / amoeba / euglena / algae / diatoms

	Fungi
	Unicellular or multicelluar organisms: eukaryotic / heterotrophic by external digestion / sexual or asexual reproduction
	yeast / mold / mushrooms / mildew

	Plants
	multicellular: eukaryotic / autotrophic 
	vascular and nonvascular /moss / ferns / gymnosperms / angiosperms

	Animals
	multicellular: eukaryotic / ingestive heterotrophs 
	Asexual and sexual invertebrates and vertebrates



Plants 

	Roots
	anchor plant absorb water and nutrients

	Stems
	support plant transport water and nutrients

	Leaves
	site of photosynthesis absorb sunlight

	Seeds
	cones covered

	gymnosperms
	angiosperms

	 pine / cedar / evergreen 
	Flowering plants



Vertebrates 

	Fish
	   Agnatha
   
	Jawless fish/ two chambered heart
	lamprey
	
	

	
	Chondricthyes
	Cartilage endoskeleton / two chambered heart
	Sharks/ skates / rays
	
	

	
	Osteicthyes
	bony fish /swim bladder / two chambered heart
	Perch / flounder/ goldfish
	
	

	Amphibia
	ectothermic
	Lungs as adults / gills as young
	moist skin / external fertilization 
	metamorphosis / two-three chambered heart  / webbed toes
	frog / toads/ salamanders

	Reptilia
	lungs / amniote egg / ectothermic
	internal fertilization /
	3- partial 4 chambered heart /
	usually 4 legs / scaly skin / claws lizard / alligator / turtle
	

	Aves
	endotherm / wings / feathers / hollow bones / amniote egg / internal fertilization / 4 chambered heart
	chicken / hawk / wren / robin
	
	
	

	Mammals
	endothermic / diaphragm / mammary glands
	egg laying: platypus
	
	
	

	
	
	pouch: kangaroo
	
	
	

	
	
	placental: human
	
	
	



  

Biology Questions: 
1. Which of the following is movement of particles from area of high concentration to an area of low concentration? 
A. facilitated diffusion 
B. diffusion 
C. homeostasis 
D. active transport 

2. Which of the following is a term used to describe the movement of water across a cell membrane? 
A. facilitated diffusion 
B. active transport 
C. homeostasis 
D. osmosis 

3. Which of the following describes a plant? 
A. eukaryotic and autotrophic 
B. prokaryotic and heterotrophic 
C. eukaryotic and heterotrophic 
D. eukaryotic and decomposer 

4. Which of the following processes occurs in the chloroplast? 
A. mitosis 
B. cellular respiration 
C. photosynthesis 
D. synthesis of amino acids  
5. Which statement best describe active transport? 
A. molecules move very quickly across a membrane 
B. energy is needed to move molecules across a membrane 
C. more molecules move across than with diffusion 
D. water molecules stream across a membrane 

6. Homeostasis can best be describe as the: 
A. period of an organism’s life when no growth is occurring 
B. maintaining a relatively stable internal environment 
C. maintaining a constant body temperature for all organisms 
D. period of time when no changes occur 

7. A cell is placed in a solution of distilled water.  If left overnight this cell will 
A. shrivel and die 
B. swell and burst 
C. undergo plasmolysis 
D. remain the same 

8. Both plants and animals need water to live.  What common purpose does water serve for both plants and animals? 
A. both use water for cooling 
B. both use water to transport nutrients 
C. both get their energy from water 
D. both get hydrogen and oxygen from water 

9. Which of the following molecules is used by an organism to build muscle tissue? 
A. carbohydrates 
B. lipids 
C. proteins 
D. nucleic acids 

10. Starch is composed of units of: 
A. glucose 
B. fatty acids 
C. amino acids 
D. nucleic acids 

11. This reaction occurs in green plants to combine carbon dioxide and water to produce glucose and oxygen? 
A. digestion 
B. cellular respiration 
C. photosynthesis 
D. reproduction 

12. This process occurs in all cells when glucose and oxygen to react to form carbon dioxide and water: 
A. digestion 
B. cellular respiration 
C. photosynthesis 
D. reproduction 

13. Organisms that have traits that make them better able to survive will live long enough to reproduce and pass on these traits to the next generation.  This is called 
A. homologous structures 
B. co-evolution 
C. natural selection 
D. vestigial 

14. Type of reproduction that involves only one cell is called 
A. asexual 
B. sexual 
C. pollination 
D. fertilization 

15. Another name for a sex cell is a 
A. gamete 
B. diploid 
C. somatic 
D. body 

16. Body cells divide by which of the following processes? 
A. fertilization 
B. mitosis 
C. meiosis 
D. mating 

17. Prior to cell division the DNA will make an exact copy of itself.  This is called? 
A. translation 
B. transcription 
C. replication 
D. transformation 

18. Which of the following bases is found in DNA but not in RNA? 
A. adenine 
B. cytosine 
C. guanine 
D. thymine 

19.  If an individual is heterozygous for two genes the trait that will usually be demonstrated is 
A. the dominant trait 
B. the recessive trait 
C. the combination trait 
D. neither trait 

20. A nucleotide is 
A. the base of a DNA molecule 
B. the building blocks for DNA and RNA 
C. a type protein 
D. a type of carbohydrate 

21. A recessive allele is one whose effects on the phenotype (appearance) are 
A. masked in a heterozygous organism by a dominant gene 
B. masked in a homozygous organism by other genes 
C. mixed with those of the dominant gene to produce a combination 
D. only observable in a hybrid organism 

22. In a particular type of pea, round seeds ( R)  is a dominant trait while wrinkled seeds ( r ) is a recessive trait.  Two parents plants with genotypes of Rr and rr produce 800 offspring.  How many of the offspring are expected to have wrinkled seeds? 
A. 200 
B. 400 
C. 600 
D. 800 

23. Flowers known as four o’clocks may be red, white, or pink.  The genes shows incomplete dominance.  If a red gene and a white gene are inherited the flower is pink.  If two red genes are inherited it will be red.  If two white genes are inherited it will be white.  What happens if you cross two pink plants? 
A. all the offspring will be pink 
B. half the offspring will be pink, one fourth will be white, and one fourth will be red 
C. half of the offspring will be red and the other half will be white 
D. there is not enough information to determine the results 

24. Which of the following occurs if one base is substituted for another in a gene? 
A. mitosis 
B. mutation 
C. symbiosis 
D. replication 
25. During meiosis pieces of homologous chromosomes can be exchanged.  This is called 
A. mutation 
B. fertilization 
C. crossing over 
D. replication 

26. Substance that can cause changes in DNA such as radiation, drugs, or viruses is called 
A. mutagen 
B. allele 
C. spore 
D. chemotherapy 

27. Traits are sex-linked if they are carried on the 
A. autosomes 
B. X chromosome 
C. 19th chromosome 
D. 21st chromosome 

28. Which of the following is not an example of asexual reproduction? 
A. budding 
B. regeneration 
C. vegetative propagation 
D. pollination 

29. A term that describes a parent cell dividing in two and forming two new organisms is 
A. regeneration 
B. fission 
C. fertilization 
D. pollination 

30. The process by which two gametes unite and form a diploid cell is called 
A. fission 
B. asexual reproduction 
C. budding 
D. fertilization 

31. Composed of a strand of DNA or RNA and surrounded by a protein coat 
A. virus 
B. bacteria 
C. protist 
D. fungi 

32. An organism that transmits a pathogen but is not affected by disease is called a/an 
A. infectious agent 
B. bacteria 
C. virus 
D. vector   

33. Which of the following infections can be treated effectively with antibiotics 
A. strep throat 
B. flu 
C. cold 
D. AIDS 

34. These organisms often move by means of cilia or pseudopods 
A. bacteria 
B. protists 
C. fungi 
D. plants 

35. A disease caused by a protozoan is 
A. strep throat 
B. amoebic dysentery 
C. flu 
D. tuberculosis 

36. Which of the following is not an organ of respiration? 
A. gills 
B. skins 
C. lungs 
D. flame cells 
37. What important development enabled reptiles to reproduce on land 
A. amniote eggs 
B. clawed toes 
C. body scales 
D. warm bloodedness 

38. What do fish, frogs, snakes, birds, dogs, and human have in common? 
A. lungs 
B. backbones 
C. capacity for language 
D. four chambered hearts 

39. Invertebrates are defined as animals without _____. 
A. circulation 
B. an exoskeleton 
C. a backbone 
D. reproduction 

40. The levels of classification in order from largest to smallest are: 
A. genus, species, order, class, family, kingdom, phylum 
B. kingdom, phylum, genus, species, order, family, species 
C. kingdom, phylum, class, order, family, genus, species 
D. phylum, class, family, species, kingdom, genus, order 

Answers to the Biology questions. 
1. B  26.  A 
2. D  27.  B 
3. A  28.  D 
4. C  29.  B 
5. B  30.  D 
6. B  31.  A 
7. B  32.  D 
8. B  33.  A 
9. C  34.  B 
10. A  35. B 
11. C  36. D 
12. B  37.  A 
13. C  38.  B 
14. A  39.  C
15. A  40.  C 
16. B  
17. C  
18. D  
19. A  
20. B  
21. A 
22. B 
23. B 
24. B 
25. C 

