"

Identify the general group to which each of ‘The tertiary structure of a protein refers ta the:

the following macromolecules belongs.

N

Give reasons for your choice.

-
™
CH,OH
o H
b/
HO OH H
H  OH
OH
D
G
|
0
Lo ype—c—of
! AN
CHz 0‘
" NH
"4
d
©

- HO~C—CH-CH=CH-C .CH-
+ HO—C-CHyCH CHyCHy CHaCHECHZOHECHECHC .,

A. Sequence of amino acids
B. Presence of alpha-helices or beta-sheets
C. Unique three dimensional folding of the molecule

D. Interactions of a protein with ether subunits of enzymes

E. Interaction of a protein with a nucleic acid

. 1 Which statement is true co=szining the structure of wroteins?

A. The primary structure is the sequence of amino acids.

B. A_Ipha helices and beta sheets are examples of secondary structure.

C. Side chains (R-groups) of amino acids can be hydrophilic or hydrophobic,
D. Proteins made of two or more polypeptide chains have quaternary structure.
E. All statements are true.

3.. All the following are true concerning fats except

2). their monomers consist of glycero} and three fatty acids

b). they are used for protection of vitel omgans

¢}, plants only contain fats in their

d). saturated fats have many double bond: between their carbons

4 ., The combination of a base and a su and a phosphate group is known as
2). molecular unit b) nucleotide d). protein base ¢). base pair

£ Isomessofa given nutrient have:
2). atomic numbers that vary b). different kinds of atoms c). different molecular weights

d). the same molecular formula €}, the same structural formula

£ . Which of these hydrocarbons coatains a triple bond in its carbon
skeleton? a). C2H2 b). CH4 ¢). C2H6 d). C2H4 €). C3HS

T Althe following reactions involve « chydration synthesis except
a). the formation of a disaccharide
b). the preduction of a polypeptide
c). the formation of a fat
d). digestion of a polysaccharide
e). the production of a complex sugar.

g.hWhich of the following terms is most inclusive?

a). glucose b) amylose ¢). sucrose d). carbohydrate ¢). fructose

2

A

G The monosaccharide products of hydrolysis are:

a). fructose and maltose
b). galactose and glicose
¢). glucose and galactose
d). sucrose and fructose
). glucose and glucose

{0/ . Which of the following statements is true?
a). Proteins are made of amino acids held together by ester bonds.

b). A polysaccharide is a complex lipid needed for storage and structure.
¢). The primary protein structure is based on the order of its amino acids.
d). Steroids are complex proieins needed to control the bodies chemistry.

ow, then determine if they are undergoing dehydratic

il In base pairing within DNA molecules:
a) adenine is bound tn thy.nine ’\'Vilﬁ'l'bdrogen bonds
b). adenine forny erpentid: bord with lymine
d). guanine bonds to uracil
¢). adenine bonds to uracil

! ‘1 The reason the cell membrane is ¢ ¥ nposed of phospholipids s: -
a). it is hydrophobic at the ends and hy&rophiljc in the middle
b). it is hydrophilic at the ends and hydi ophobic in the middle
¢). a steroid -
d). a nonpolar molecule : ST
€). can produce energy

processes bel
- The production of a dissacharide from glucose and fructose,

- The digestion of fat into glycerol and 3 fatty aci

- Organic Chemistry |
synthesis or hydrolysis.

Examine the chy

. All the following are proteins except:
2). hemoglobin b). keratin ¢). albumin d). venom ¢). glycogen

why carbon and water were

osen out of all other elements and molecules to base life upon.

Of the elements essential to life the most abundant is

a). carbon b). oxygen ¢). hydrogen d). nitrogen,

/S Anion is an atom that contains
a). more protons than electrons
b). more neutrons than glectrons
¢). more electrons than protons
d). bothaandc
e).abandc.

'

Carbon and Water are both importagt to life. Discuss

i b All of the following are held together by nonpolar covalent bonds except
a). 02b). H2 ¢}, N2 d). NaCl ¢). F2

say:’

- Building a2 DNA molecule from nucleotides.

L

. Stringing amino acid together to form a protein.
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COMPLETE

MACROMOLECULE

MESOMOLECULE | Example FUNCTIONS
type - S (SUBUNITS) _
' . SUCROSE
Enzyme (catalyst)
NUCLEOTIDE
Nucleic acid
Starch and
glycogen
Amino acids -
HEMOGLOBIN
CARBOHYDRATE
Immediate fuel molecule
for cellular respiration
ACGU
l.actase and
lipase
RNA

To hat group of mar_:romolecules do the following belong?

CHyoH

CrOH

Tel} whether each of the following is a carbohydrate, a protein, a lipid, or 4
pucleic acid.

Cellulose
Chitin
DNA -

O"——il s
Phospholipid '
RNA A

Circle and name the functional groups

40

. | ]
_c’?D “\CHy
CH5— CH—CS,
. CH3 oH

Draw the following structural formulas (circle and name the functional groups)

CH3CH2CH2C02H

o CHacHQCHzNHz
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PHOTOSYNTHESIS QUIZ

NAME: .

—_1. What are the products of photosynthesis?
a) water and carbon dioxide ¢) water and oxygen
b) oxygen and carbohydrate d) carbohydrate and water

2. What organisms are capable of photosynthesis?
a) plants only c) plants and algae only
b) plants and some bacteria only d) plants, algae, and some bacteria

3. Sunlight arrives at a plant in units of light energy called
a) prolons  b) photons c} electrons  d) wavelengths

4. ’fﬁe'Grpek root that means "light" is
a) synthesis  b) logos ¢) kytos d) phos ¢)elektr A

5. Which statement 1s Not true about sunlight?
a) Gamma rays are shorter than the wavelengths of visible light.
b} Only the visible portion of sunlight is used in photosynthesis.
¢) Photons of ultraviolet light contain low energy, and so are harmless to cells.
d) Shorter wavelengths of radiation contain more 'enérgy than longer wavelengths,
¢) Radio waves have Iong:ar wavelengths than go gamma rays.

6. Which of these is Not a major photosynthetic pigment in piants?
a) chlorophyll "4"  b) chlorophyll "3"  ¢) chlorophyll "¢ d) carotenoid pigments

— 7. Why are plants green?

a) They absorb only green wavelengths of light.

b) They absorb only yellow and blue wavelengths of light,
¢) They reflect nearly all wavelengths of light.

d) They reflect green wavelengths of light.

€) They reflect yellow and blue wavelengths of light.

8. The term "chloroplast” is derived in part from the Greek root that means
ajplant  b) light «¢) green d) photosynthetic ) oxygen

9. To what does the term stroma refer?

a) the double membrane of the chloroplasts

b) a flattened disk or sac in the chloroplast

¢) a central fluid filled space in the chloroplast

d) the cytochrome system in the membranes of the thylakoids
e) a stack of thylakoid membrane structures

10. To what does the term grana refer?
a) the cytochrome system in the membranes of the thylakoids
b) a central fluid filled space in the chloroplast
¢) a flattened disk or sac in the chloroplast
d) the double membrane of the chloroplasts
e) a stack of thylakoid membrane structures

12, Which statement is Not true about photosystems?

.2) Photosystem I passes electron on to photosystem 11,

b) Each photosystem containg numerous pigment molecules that act as antennas io capture light.

¢) Photosystem I contains a reaction center molecule that absorbs light best around 700 nm, so
it is called P700. o

17. Which is most closely associated with the Calvin cycle?

a) ATP production ' '

b} oxygen production

¢) carbon dioxide fixation

d) carbon dioxide production

€) removal of electrons from water for passage tlirough an electron transport system

19. When the stomates in a leaf close, then

a) carbon dioxide in the air spaces in the'leaf decreases.

b) oxygen in the air spaces in the leaf increases.

¢) C3 plants carry on photorespiration. using oxygen and producing PGA and carbon dioxide.
d) all photosystems as well as photorespiration come to a hait.

¢) A, B, and C are correct.




4y, Lne pI'OCBbS I WIich UZ (oxygen ) 18 released as a by product ol oXidation-reduction reactions.

a) glycolysis - o _ : '
b) Krebs cycle (citric acid cycle) ' ‘ :
~ . :¢) Calvin cycle (light- independent reactions of photosynthems)
B d) hght dependent rcactlons of photosynthesm
' e) chemlosmoms :

. ____41 Process in whlch carbon from COZ is incorporated into organic molecules,
'a) glycolysis :
b) Krebs cycle (citric acid cycle)
¢) Calvin cycle (light-independent reactions of photosynthesm)
d) light dependent reactions of photosynthesis
¢) chemiosmosis

35. This process has as its products NADP+ and ADP, and sugar.
a) glycolysis  b) chemiosmosis ¢) fermentation d) Calvin cycle ¢) photolysis

37. Which of the following photosynthetic reactions is known to occur in the th‘yla?(oid membrane?
a) carbon fixation b) light reactions c) dark reactions d) Calvin cycle e) transpiration

44. Which of the foliowin
: g statements is True about RuBP
a) Itis a 3 carbon product of the Calvin cycle. (bulose Piephosphate)

b) It is the final oxidizing agent in the light reaction,
¢) It is the CO2 acceptor in the Calvin cycle,
d) It is the rarest substrate in the

Calvin cycle and th imiti
&) None of the above, Y ercfore a limiting reagent.

carbon dioxide would be fixed? ' ,
a)l b)3 c)6 d)y12 e) 24

51. The products of the light reactions

a) oxygen and water.

» or photophosphorylation, in photosynthesis are

b) oxygen and ATP.

¢) oxygen, ATP, and NADPH.
d) water, ATP, and NADPH.

e) water, ATP, and NADP+ + H+.

47. The basic photosynthetic unit in a chloroplasts is the

a)stroma b)stoma c) thylakoid d) granum  ¢) chlorophyll

Except.

1ng are end products of the light-dependent reactions of photosynthesis

¢) O2 (oxygen) d) H+ (protons) e) C6H1206 (glucose)

48. All of the followi

a) NADPH b) ATP

49. In C3 plants, the enzyme that incorporates CO2 into organic compounds is

a) heli

case b) PEP carboxylase c) RuBP carboxylase d) carboxypeptidase €) pyruvate decarboxylase

53. Which of the following is a specialized feature of plants that live in hot dry regions?

2) Stomata that open and close b) Transpiration c¢) Photophosphorylation d) C4 photosynthesis ) Carbon

fixation

54. The light -dependent reactions of photosynthesis occur in the
a)nucleus b) cytoplasm c) mitochondria d) thylakoid membrane ¢) stroma



“ellular Respiration Review

1. Which of the following processes produces the most ATP molecules per glucose
mclecule consumed?

a. Krebs Cycle b. electron transpost/chemiosmosis ¢. glycolysis
2. The purpose of cell respiration is to:

a. synthesize carbohydrates from CO?2 b. break down carbohydrates to provide
energy for the celi ¢. provide oxygen for the cell

3. The NET RESULT of glycolysis is:

2. 4ATPand 4NADH ~ b.4ATPand2NADH  c.2ATP and 2 NADH
4. 2K +Br, > 2K* + 2Br In the reaction, potassium is:

a. neutralized b. oxidized c. reduced

m._ In the course of the Krebs Cycle, how many molecules of ATP are produced?

a2 b. 4 c. 36

6. The process by which glucose is split into pyruvate.

7. The process by which a hydrogen gradient is used to Choices for 6-13
create ATP

8. A process that makes a small amount of ATP and T
produces lactic acid a. chemiosmosis

9. A series of membrane embeddded eletron carriers that b Eooﬁom transport
ultimately create the hydrogen ion gradient to drive the owmw Y

symthesis of ATP M ebs OM&m

10. The process by which the breakdown of glucose is - Glycolysis
completed and CO2 1s produced {e. Fermentation

11. The process that does NOT occur in the mitochondria
12. Also known as the Citric Acid Cycle
13. Starts with Acetyl-CoA

REVIEW QUESTIONS: ,OHFFCEW RESPIRATION

1. What materials are needed for a cell to produce a molecule of adenosine triphosphate?

2. How do adenosine diphosphate and adeposine trivhosphate differ in structure? in energy content?

9. Which has more onowmﬁ omm_mwommoim of glucose, or two molecules of pyruvic acid?
10. What does glycolysis mean?

11. Where in the cell does glycolysis occur?

12. How much oxygen is used during glycolysis?

13. What does aerobic mean?

14. What does anaerobic mean?

15. Products of glycolysis include:

48, The primary function of respiration is:

A. manufacture energy;

B. destroy energy;
C. qmummmm. energy from storage molecules such as ghicose o usable molecules (ATF);

D. deliver oxygen to the lungs.

49. What happens to a cell that cannot respire?
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Nervous System Practice Test

mmcdismmufmctwomonsmmhelowau hich i
fn m ol oo , &l whic poimwnmdasubﬁam!hatlnmfczes wimlheacuoqof 8

A) ¢ m 2

3 .
Mmmmsmammimrorm@ngdmmmmeMs >
A symapses B newctransmiters O nephoons D) neuross
In hunmns, which sruciure is primarily responsible for meintaining balanop snd cooedinating moms ectivities?
A) oerebrum By spimal corg O cerebellum D) medulla
| Asmdent’sabilitymlhinkahomaqumﬁmandsmwhoonwﬂylsdimquommledbyﬂw
A} cercbrum B spinai com C) cenebeliom D) meduila
NWMM&WMmﬁmmwmedam?
A) termigal branch B) nucteus C) dendrite D) mitochondrion

Which besz ilfustrates pathwa '
I the y(!fsnimpu!s_e in 8 reflex arc? GSSOCM"\'V& Ntupn = /nter A euron )

A aresponss _ B s stimulys D enefloc
Whichislhefuusmwmmsﬁmaﬂatedmardlexm?
' B effecior D

A) incrcase in wine producsion ©) increasc i the production of perspiration

B) storage of fats 1o provide insulation

_mmmmomehkmnmn

A) linknge B  joine ©) synapac -

D Wcﬁonoflnwlinmdeamsebloodgluméelcvels-

' e _
15. The purpose of the pump in a neuron is fo.

A. pump out sodium ions /pump potassium ions in

B. pump out potassium ions / pump sodium ions in
C. keep sodium & potassium ions in equal concentrations on both sides of the cell membrane

D. pump excess water out

Question #16 & #17 refers Yo the graphic

- 16. The above represents
A, an action potential (electrical impulse) traveling down a nerve cell

B. areflex arc

C. a synapse
D. an extension cord

17. The charges on the inside & outside of the cell are the result of
A. osmosis :
8. the concentration of different ions.

C. neurotransmitters outside the cell membrane

D.- phospholipids '
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DNA & Protein
Synthesis

Section 10-1 DNA

1. What does DNA stand for?

2. What is DNA’s primary function?

.hat is the function of proteins?

4. What are the repeating subunits called that make up DNA? |
5. Name the 3 parts of a DNA nucleotide.

6. Sketch and label a DNA nucleotide.

7. Name the 4 nitrogen bases on DNA.

8. What is the difference between a purine & a pyrimidine?
)9- Name 2 purines.

10. Name 2 pyrimidines.

11.Who is responsible for determining the structure of the DNA molecule &
in what year was this done?

12. The model of DNA is known as a
because it is composed of two
each other.

chains wrapped around

13. What makes up the sides of 2 DNA molecule?

14. What makes up the "steps" of a DNA molecule?

1 ow did Rosalind Franklin contribute to determining the structure of

16. What type of bonds holds the DNA bases together? Are they strong or
weak bonds?

17. What makes up the "backbone" of the DNA molecule?

18. OnDNA, a base will always pair with a

base.

}4 What is the most common form of DNA found in organisms?

}4 How many base pairs are in a full turn or twist of a DNA molecule?

21. Name the complementary base pairs on DNA.

22. How many hydrogen bonds link cytosine & guanine? adenine & thymine?

23. How does the nucleotide sequence in one.chain of DNA coinpare with the

) other chain of DNA?

24. Why must DNA be able to make copies of itself?

25. Define DNA replication.

26. What is the first step that must oceur in DNA fcplication?
27. What acts as the témplate in DNA}eplication?

28. What is a replication fork?

29. What enzymes help separate the 2 strands of nucleotides on DNA? What
bonds do they break? ’

30. What is the function of DNA polymerases?

31. are joined to replicating strands of DNA by
___bonds. - :

32. If the sequence of nucleotides on the original DNA strand was A - G~ G-
- C~—T- A, what would be the nucleotide sequence on the complementary

strand of DNA?

SRl e e e T L
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33. Does replication of DNA begin at one end and procéed to the other?
Explain,

34. Why does DNA replication take place at many places on the molecule
snmultaneously"

35. When replication is complete, how do the 2 new DNA molecules compare
to each other & the original DNA molecule?

36. Is DNA replicated (copied) before or after cell division?
37. Sketch & label DNA replication. (Figure 10.5, page 188)

38. What is the error rate in DNA replication? What helps lower this error rate
to 1in I billion nucleotides?

39. What is a mutation?

40. Name scveral things that can cause DNA mutations.

Section 10-2 RNA

41. What sugar is found on DNA?

42. What base is missing on RNA, & what other base replaces jt?
43. Uracil will pair with what other on DNA?

44. Is RNA double or single stranded?

45. Name the 3 types of RNA and tell the shape of each.
46 Wh:ch type of RNA copies DNA® $ instructions in the nucleus?

47. Which type of RNA ; 18 most abundant?
48 What does tRNA fransport?

49. What 2 ﬂnngs make up ribosomes?

50. Define transcription.

51. In what part of a cell are proteins made?

52. What is RNA polymerase & tell its function.

53. What are promoters? |

54. Where does RNA polymerase bind to the DNA it is transcribing?
55.What makes the beginning of a new gene on DNA in eukaryotes?
56. What do promoters mark the beginning of on prokaryotic DNA?

57. When a promoter binds to DNA, What happens to the double helix?
58, Are both strands of DNA copied during transcr:iption?

59. As RNA polymerase moves along the DNA template strand, what is being
added?

60:. What bases pair with each other durmg transcnptmn"
61. What is the termination signal?.

62. What happens when RNA polymerase reaches the termination signal?

63. What are the products of transcrlptlon called?

64. Transcrlpts are actually molecules,

65. In transcription, ’s instructions for making a

protein

are copied by

66. Which RNA molecules are involved in the synthesis (makmg) of a
protein?

67. What happens to the newly made mRNA molecule followmg transcnptlon

- . an. s e
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68. What makes up proteins, what are the subunits called, & what bonds them
together? '

69. How many different kinds of ammo acnds make up protems‘?

70. What determines how protein polypepndes fold into 3-dimensional
structures? '

71. Why does a protein need a 3-dimensional structure?
72. What is the genetic code & why is it important?

73. What is a codon & what does each codon code for?

. 74. How many codons exist?

75. Name the amino acid coded for by each of these codons:
a. UUA |
b. AUU
¢. UGU
d. AAA
e. GAG
fUAA
76. What codon starts protein synthesis?
77. What codons stop protein synthesis?.

78. Proteins are synthesized (made) at what organelle in the cytosol?

79. Sketch and label a tRNA molecule & tell its function.
80. Define translation & tell how it starts.

1. Where are amino acids found in a cell & how are they transported?

82. What is an anticodon & where is it found on (RNA?

83. What codon or mRNA would bmd with these anticodons: (use table 10-1,

page 194}

a. AAA
b. GGA
c. UAC
d. CGU

84, What are ribosomes madc of and in what 2 places can they be found in a
cell? :

85. What is the difference between proteins made by free ribosomes & those
made by attached, membrane proteins on the ER?

86. How many binding sites are found on the ribosomes and what does each
site hold?

,a

87. To start making a protein or
codon on the

tibosome attaches to the
transcrlpt

88. The start codon, AUG, pairs w:th what anticodon on a tRNA moleculc‘?
89. What amino acid does the start codon always carry?.

90. What type of bonds-are the ones that attach amino acids to each other in a
growing polypeptide?

91. are linked to make proteins as a
moves along the mRNA transcript.

92. What ends translation?

93. Can more than one ribosome at a time translate an mRNA transcript?
Explain. ‘

94. What determines the pritnary structure of a protein?
95. What would thé‘trans]ation of these mRNA transcripts produce?
a. UAA CAA GGA GCA UCC
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Below is a molecule of DNA. Your job is to replication the molecule.

ATG AAT CGC ATT AAT GGC GCT ATT TGC GTA GAG TAT ACT
ACC TAA

Using your new replicated strand, create a mRNA/codon.

Using your codon, create a anticodon.

Using your codon, determine your amino acid sequence. Write you'r codon in
the box and use page 2}( of your textbook to determine your amino acid

name.

Conclusion Questions . _
1. Distinguish between transcription and translation.

2. What is the specific site for transcription and translation in a cell.

3. How many tRNA nucleotides from an anticodon attach to the mRNA

codon?

4. Suppose you knew the makeup of specific proteins in a cell, How would
you determine a particular DNA code the coded for them?

3. How would one change in the codon affect the formation of a protein?

Transcription —Translation and Mutation
Practice Sheet \

ot # TACGCGATATGGCGCAGGATC S enpiny

. s ATGCGCTATACCGCGTCCTAG.? -

What “protéin” will the template side produce?

Change any base (letter) in the template DNA to produce a different sequence and
teport the “protein” (AA sequence).

Sequence:

Protein:

Insert or delete a base (letter) in the template DNA and report the “protein”.
Sequence: ’
Protein:

Make one bhase change to the DNA that will create a shorter “protein” and report
the “protein™.

Sequence:

Protein:

" Make a base (letter) change to the DNA that will create the same “protein”,

Sequence:



