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Indiana Academic Super Bowl

A Program of the Indiana Association of School Principals

Science Round
2020 – Senior Division Coaches Practice

Students:

Throughout this competition, foreign 

names and words will be used. 

If there are any discrepancies 

between how a word/phrase should 

be pronounced and what you see 

on the screen, the screen 

supersedes what is spoken.

CHEMISTRY

SD-CP-Sc-1

Most of the methanol produced in the 

United States is used to make ___.

A. formaldehyde

B. acetic acid

C. ethanol

D. more than one of the above are 
correct
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SD-CP-Sc-2

Which of the following is NOT a use 
of methanol?

A. solvent

B. racing fuel

C. drinking alcohol

D. de-icer

SD-CP-Sc-3

Drinking methanol can cause which of 

the following problems?

A. blindness

B. drunkenness

C. addiction

D. incontinence

SD-CP-Sc-4

The human body converts methanol to 

which compound?

A. acetic acid

B. ethanol

C. formic acid

D. acetaldehyde

SD-CP-Sc-5

Ethanol for human consumption is made 

by _________.

A. fermentation

B. addition of water to methanol and a 

catalyst

C. filtering methanol

D. denaturing glycerol
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SD-CP-Sc-6

Industrial preparation of ethanol 

begins with _______.

A. acetic acid

B. acetaldehyde

C. glycerin

D. ethylene (ethane)

SD-CP-Sc-7

Which of the following alcohols has 

fewer than three carbons?

A. ethylene glycol

B. 1-propanol

C. 2-propanol

D. 1, 2, 3-propanetriol

SD-CP-Sc-8

Which of the following is used in 

antifreeze?

A. isopropyl alcohol

B. ethylene glycol

C. methanediol

D. glycerol

SD-CP-Sc-9

What is the functional group which 

determines whether or not a compound 

is an alcohol?

A. phenol

B. carboxyl

C. hydroxyl

D. glycol
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SD-CP-Sc-10

Which is  NOT a main use of alcohols in 

general?

A. fuel

B. solvent

C. chemical feedstock to make other 

substances

D. catalyst

SD-CP-Sc-11

Which of the following is a tertiary 

alcohol?

A. 1-butanol

B. 2-butanol

C. 2-methyl-2-propanol

D. cyclohexanol

SD-CP-Sc-12

Which alcohol is referred to as 
“wood alcohol” because it was 
originally produced by heating wood 
chips in the absence of air and 
condensing the vapor?

A. ethanol

B. methanol

C. propanol

D. isopropanol

SD-CP-Sc-13

Which alcohol is referred to as 

“grain alcohol” because it is often 

made from grains such as wheat, 

rye and barley?

A. ethanol

B. methanol

C. propanol

D. isopropanol
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SD-CP-Sc-14

Fermentation of sugars, such as glucose using 

yeast, produces solutions of alcohol which are 

about 12-15% because _______.

A. too much sugar would be required to produce 

a higher concentration

B. too much yeast would be required to produce 

a high

C. hydrogen bonding of the alcohols with water 

does not allow concentration to be higher

D. higher concentrations of alcohol are toxic to 

the yeast cells

SD-CP-Sc-15

Ethanol fuels are generally made from

__________.

A. ethylene

B. ethylene glycol

C. corn or sugar

D. petroleum

SD-CP-Sc-16

Which of the following substances is 

NOT an alcohol?

A. cholesterol

B. retinol

C. menthol

D. glycine

SD-CP-Sc-17

Uses of glycerol include making all of 

the following EXCEPT ______.

A. nitroglycerin

B. hand lotions

C. antiseptics

D. cosmetics
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SD-CP-Sc-18

Hydration of what group results in the 

production of alcohols?

A. hydroxyl

B. carbonyl

C. carboxylic acid

D. alkene

SD-CP-Sc-19

The lowest possible energy state of 

an atom is called its ______ state.

A. excited

B. base

C. neutral

D. ground

SD-CP-Sc-20

The energy levels of the hydrogen 

atom are only allowed discrete 

values.  This means they are _____.

A. varied

B. quantized

C. continuous

D. ramped

SD-CP-Sc-21

A packet of electromagnetic energy 

is a _______.

A. photon

B. proton

C. wavelength

D. positron
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SD-CP-Sc-22

What item(s) in the list below is/are not 

quantized?

A. eggs

B. matches

C. birthday candles

D. milk

SD-CP-Sc-23

An energy of 2.0 x 102 kj/mol is required 

to cause a cesium atom on a metal 

surface to lose an electron.  What is the 

longest possible wavelength of light that 

can ionize a cesium atom?

A. 9.9 x 10-22 nm

B. 599 nm

C. 249 nm

D. 136 nm

SD-CP-Sc-24

When energy is absorbed by a hydrogen atom 

as an electron in the n=1 state makes the 

transition to n=3 state, radiation wavelength of 

102.6 nm is required.  Which of the following 

transitions would require radiation of a 

LONGER wavelength than this?

A. n=2 to n=4

B. n=1 to n=4

C. n=1 to n=5

D. n=3 to n=5

SD-CP-Sc-25

An electron moves with a velocity of 

2.5 x 108 cm/s.  What is its 

deBroglie wavelength?

A. 2.9 x 10-1 nm

B. 3.4 x 10-48 nm

C. 1.8 x 10-5 nm

D. 3.4 x 102 nm
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SD-CP-Sc-26

A photon of light has a wavelength 

of 690 nm.  The color of this light 

would be ______.

A. violet

B. yellow

C. green 

D. red

SD-CP-Sc-27

What is the speed of an 

electromagnetic wave having a 

frequency of 1.33 x 1017 Hz and a 

wavelength of 2.25 nm?

A. 1.7 x 107 m/s

B. 5.9 x 107 m/s

C. 3.0 x 108 m/s

D. 3.5 x 107 m/s

SD-CP-Sc-28

For any microscope, the smallest object that 

can be observed is one-half the wavelength 

of the illuminating beam.  What is the 

smallest object that can be observed using 

an electron microscope with electrons 

traveling at 5.5 x 104 m/s?

A. 6.5 x 10-9 m

B. 1.3 x 10-8 m

C. 1.3 x 10-11 m

D. 6.6 x 10-12 m

SD-CP-Sc-29

Which statement is correct about the energy of 

photons?

A. the higher energy, the longer the wavelength

B. an increase in a photon’s momentum 

appears as an increase in its wavelength

C. a decrease in a photon’s momentum 

appears as a decrease in its wavelength

D. a decrease in a photon’s momentum 

appears as an increase in its wavelength
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PHYSICS

SD-CP-Sc-30

Astronomers have two ways of measuring the brightness of a star –

apparent magnitude and absolute magnitude.  Which statement best 

explains the difference between apparent magnitude and absolute 

magnitude?

A. Apparent magnitude is a measure of a star’s brightness at a known 

distance from Earth, and absolute magnitude magnitude is a 

measure of a star’s brightness at the surface of the Earth

B. Apparent magnitude is a measure of a star’s size as seen from 

Earth and absolute magnitude is a measure of a star’s size at 10 

parsecs from Earth

C. Apparent magnitude is a measure of a star’s brightness as seen 

from Earth and absolute magnitude is a measure of the brightness 

if the star were 10 parsecs from Earth

D. Apparent magnitude is a measure of a star’s color as seen from 

Earth and absolute magnitude is a measure of the temperature

SD-CP-Sc-31

Two stars have the same apparent 

magnitude as seen from Earth’s surface. 

Star A is 33 light years away.  Star B is 346 

light years away.  Which of the following 

statements is true?

A. Star B is more luminous than Star B

B. Star B is larger than Star A

C. The stars have the same absolute 

magnitude

D. Star A has a smaller absolute magnitude

SD-CP-Sc-32

Agnes is a star with an apparent 

magnitude m = +2.2 and absolute 

magnitude M = -4.4.  Agnes is located 

________ from Earth.

A. farther than 10 parsecs

B. exactly 10 parsecs

C. closer than 10 parsecs

D. not enough information is given
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SD-CP-Sc-33

If Hubble’s constant equals 65 km/s/Mpc, a 

galaxy at a distance of 50 Mpc will have a 

recessional velocity of how many km/s?

A. 0.77

B. 3.0

C. 325

D. 3,250

SD-CP-Sc-34

Star A is 100 times brighter than 

Star B.  Star B has an absolute 

magnitude of 9.  What is the 

absolute magnitude of Star A?

A. 1

B. 4

C. 9

D. 14

SD-CP-Sc-35

Star A is 10,000 times brighter than 

Star B.  Star B has an absolute 

magnitude of 9.  What is the absolute 

magnitude of Star A?

A. -1

B. 1

C. 10

D. 19

SD-CP-Sc-36

Star A is magnitude 2 and Star B has 

magnitude 7.  What is the relative 

brightness between the two stars?

A. Star A is 5 times brighter than Star B

B. Star B is 5 times fainter than Star B

C. Star A is 100 times fainter than Star B

D. Star B is 100 times fainter than Star A
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SD-CP-Sc-37

A star has an absolute magnitude of 4 and lies 

1 parsec from the Earth.  Suppose that star is 

moved to a distance of 10 parsecs from the 

Sun.  What is its absolute magnitude?

A. 9

B. 4

C. -1

D. 14

SD-CP-Sc-38

A star lies 10 parsecs from the Sun and 

has an apparent magnitude of 5.  What 

is its absolute magnitude?

A. 5

B. 0

C. 10

D. 6

SD-CP-Sc-39

A star has an apparent magnitude 

of 11 and lies 100 parsecs from the 

Sun.  What is its absolute magnitude?

A. 16

B. 11

C. 10

D. 6

SD-CP-Sc-40

Consider the Period-Luminosity Relationship 

for Cepheid variable stars:

Which star is absolutely 

brightest?

A. Type I with a period

of 40 days

B. Type I with a period

of 10 days

C. Type II with a period

of 30 days

D. Type II with a period 

of 5 days
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SD-CP-Sc-41

Consider the Period-Luminosity Relationship for 

Cepheid variable stars:

Stars A, B, C, and D all appear to have the same brightness 

from the Earth. Which one is closest to the Earth?

A. Star A is a Type I with a

period of 40 days

B. Star B is a Type I with a

period of 10 days

C. Star C is a Type II with a

period of 30 days

D. Star D is a Type II with a

period of 5 days

SD-CP-Sc-42

Consider the Period-Luminosity Relationship for 

Cepheid variable stars:

Stars A, B, C, and D all appear to have the same brightness 

from the Earth. Which one is farthest from the Earth?

A. Star A is a Type I with a

period of 40 days

B. Star B is a Type I with a

period of 10 days

C. Star C is a Type II with a

period of 30 days

D. Star D is a Type II with a

period of 5 days

SD-CP-Sc-43

If Hubble’s constant equals 65 km/s/Megaparsec, 

and a galaxy has a recessional velocity of 

65 km/s.  How far away is the galaxy?

A. 1 parsec

B. 100 parsec

C. 10 Megaparsec

D. 1 Megaparsec

SD-CP-Sc-44

Galaxy A has a recessional velocity of 

100 km/sec and Galaxy B has a recessional 

velocity of 200 km/sec.  What can you 

conclude about the locations of the two 

galaxies?

A. Galaxy A is twice as far away as Galaxy B

B. Galaxy B is twice as far away as Galaxy A

C. Galaxy B is five times as far away as 

Galaxy A

D. not enough information provided to solve
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SD-CP-Sc-45

Which of the following particles is a 

boson?

A. electron

B. proton

C. photon

D. neutron

SD-CP-Sc-46

Which of the following particles is a 

fermion?

A. electron

B. photon

C. Higgs boson

D. graviton

SD-CP-Sc-47

Which of the following are always fermions?

A. Baryons

B. Mesons

C. Photons

D. Gravitons

SD-CP-Sc-48

Which of the following objects is a 

boson?

A. 2H

B. 6Li

C. 3He

D. 4He
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SD-CP-Sc-49

Which particle is not a fermion?

A. Proton

B. Neutron

C. Photon

D. Electron

SD-CP-Sc-50

Which of the following is a boson?

A. 6Li

B. 7Li

C. 8Li

D. none of the above

SD-CP-Sc-51

Which of the following is not a 

boson?

A. 6Li

B. 4He

C. 23Na

D. 87Rb

SD-CP-Sc-52

All mesons are bosons since they 

contain ______.

A. three quarks

B. four quarks

C. two quarks

D. two leptons
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SD-CP-Sc-53

All baryons are fermions since they 

contain _______.

A. an odd number of quarks

B. an even number of quarks

C. an odd number of bosons

D. an even number of bosons

Biology

SD-CP-Sc-54

(NOTE: The “Explain,” “Differentiate,” and “Describe” type questions are 

meant to be used to foster research or to increase discussion among team 

members as they come up with answers during study and practice before 

competitions. These types of more open questions will NOT be used in the 

competitions. ALL competition questions will be Multiple Choice format and 

the multiple choice questions shown here are intended to be representative of 

the style and formatting of questions that will be used in competitions. 

Coaches should consider reading these questions aloud to their student team 

members rather than handing them paper copies of the questions. )

SD-CP-Sc-54

Which cell below could be considered 

the “energy currency” or “energy 

money” of the cell?

A. NAD

B. NADH+

C. ADP

D. ATP
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SD-CP-Sc-55

The first step for cellular respiration in 

the human body cells is _________.

A. aerobic respiration

B. fermentation

C. anaerobic respiration

D. glycolysis

SD-CP-Sc-56

Which of the following is a 

coenzyme important to and in 

cellular respiration reactions?

A. NAD

B. ATP

C. glucose

D. both A and B

SD-CP-Sc-57

Which below are examples of 

fermentation at work?

A. cheese making

B. making bread

C. sewage treatment

D. all of the above

SD-CP-Sc-58

A normal yeast cell (like the yeast used to 

make bread or wine) can grow aerobically or 

anaerobically.  If we were to somehow block 

the ability of the yeast to go through 

fermentation, these cells would be able to 

grow _______.

A. only in the absence of oxygen

B. only in the presence of oxygen

C. only in the absence of carbon dioxide

D. only in the presence of carbon dioxide
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SD-CP-Sc-59

How much NET ATP is produced 

through glycolysis of one molecule of 

glucose?

A. 1 ATP molecule

B. 2 ATP molecules

C. 4 ATP molecules

D. up to 36 molecules of ATP

SD-CP-Sc-60

Three of the four choices below are parts of 

an ATP molecule.  Which is the exception?

A. Adenine

B. phosphate group

C. ribose sugar

D. deoxyribose sugar

SD-CP-Sc-61

Explain why it is important that some types of 

muscle cells in the human body are able to 

go through fermentation.  Your brain cells 

cannot do fermentation.  What is the 

consequence of this?

[Simply put, lactic acid fermentation in some kinds of muscles allows the 

muscles to continue to recycle NADH+ to NAD, so they can continue to 

process glucose via glycolysis and, so, continue to produce just a little ATP 

to keep the cell going until more oxygen can be delivered and aerobic 

respiration pathways can be used to generate a much larger amount of 

ATP.]

SD-CP-Sc-62

Describe three products produced by 

three different kids of fermentation.

[Students should easily list products from Alcoholic (Ethanolic) and Lactic 

Acid fermentations, since these products are so common. These are the 

most common. Then, they may find information that leads to the 

fermentation that produces acetic acid (vinegar) and to Acetone and 

Isopropanol. The competition focuses on ethanol and lactic acid 

fermentation, but references will be made to the others. Discussion of the 

importance of fermentation to humans should rise from this.]
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SD-CP-Sc-63

Explain the difference between Type I and 

Type II diabetes.

[Students may wish to make a table that compares/contrasts the two 

basic forms of Diabetes Mellitus.]

SD-CP-Sc-64

Which “type” of diabetes could be best 

described as “insulin resistant” 

diabetes?

A. Type 1

B. Type 2

C. Type 3

D. Type 4

SD-CP-Sc-65

To which biological macromolecule 

family does insulin belong?

A. carbohydrates

B. lipids

C. proteins

D. nucleic acids

SD-CP-Sc-66

Describe the primary (1°), secondary (2°), tertiary 

(3°), and quaternary (4°) structures of insulin.

Answer should include things like this:

1° = order of amino acids that form the protein (or the polypeptide subunits 

that make up the protein)

2° = the formation of pleats, sheets, or linear chains due to the 1° structure; 

the individual shapes and patterns of electrical charges of the amino 

acids determine this.

3° = the essential 3-dimensional shape of the polypeptide/protein (generally 

described after protein folding has taken place)

4° = only present in proteins made up of multiple polypeptide subunits; 

describes the fitting together of the subunits and the general shape of the 

entirety of the assembled protein (Side note: Insulin has 4° structure. 

Hemoglobin is another example of a protein with 4° structure.)
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SD-CP-Sc-67

Which scientists were integral in the 

discovery, identification, isolation, and 

first medical use of insulin?

[Answers may vary because of the word ‘integral’ used here. A timeline might 

be generated to includes the names of the scientists and their discoveries. 

By the time we get to the 1920s, the popularized history will state that the 

Nobel recipients Banting and Macleod “discovered” insulin and put it to its 

fist practical use; but it must be remembered that this was merely the end 

of a long chain and there were a number of independent “discoveries” and 

implementations of insulin along the way. (See: “The Discovery of Insulin: 

An Important Milestone in the History of Medicine” as an overview of the 

various side pathways and other discoveries).]

SD-CP-Sc-68

Which scientist or scientists was/were 

awarded the Nobel Prize for their work 

in the discovery and development of 

insulin?  (How do you explain the 

discrepancy with the answer you 

provided for the previous question?)

SD-CP-Sc-69

Describe the basic anatomy of the 

human pancreas.

[Should note the two fundamental (or most 

important) tissue types; general shape & 

description, and anatomical location.]

SD-CP-Sc-69b
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SD-CP-Sc-70

The pancreas can be reasonably 

thought of as which below?

A. an exocrine gland

B. an endocrine gland

C. both an exocrine and an endocrine 

gland

D. neither an exocrine nor endocrine 

gland

SD-CP-Sc-71

The interaction between insulin and glucagon could 

be described as _____.

A. antagonistic – that is, they work in opposition 

to one another

B. synergistic – that is, they work together and 

the effect is greatly magnified beyond the 

effect of just one of them alone

C. mutualistic – that is, each requires the other 

or neither individual can do its job

D. sequential – that is, insulin is manufactured in 

the body from glucagon

SD-CP-Sc-72

What was the human population of 

Indiana in the 1920’s?

A. about 1 to 1.5 million

B. about 2.5 to 3 million

C. about 6.5 to 7 million

D. about 9.5 to 10 million

SD-CP-Sc-73

What is the human population of Indiana 

today?

A. about 1 to 1.5 million

B. about 2.5 to 3 million

C. about 6.5 to 7 million

D. about 9.5 to 10 million
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SD-CP-Sc-74

At the time of settlement, approximately how 

much of Indiana’s 22 million acres was under 

forest?

A. about 50%, or 11 million acres

B. about 75%, or 16.5 million acres

C. about 90%, or about 20 million acres

D. pretty much 100%

SD-CP-Sc-75

By the time we reach the timeframe of our 

competition in the 1920’s, how much of 

Indiana’s 22 million acres was under forest?

A. about 1%, or about 2 million acres

B. about 6%, or about 1.4 million acres

C. about 25%, or about 5.5 million acres

D. by the early 1920’s, it had only changed 

a little from about 90% down to about 

75% or 16.5 million acres

SD-CP-Sc-76

What percentage of Indiana is under forest 

today?  What percentage is in cropland or 

other agricultural use (other than forest)?  

How does that compare to the settlement era 

and into the 1920’s?

End of Science Round

2020 Senior Super Bowl Area Contest

April 21, 2020
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SD Science Coaches Practice Answer Key

Chemistry

1.  D

2.  C

3.  A

4.  C

5.  A

6.  D

7.  A

8.  B

9.  C

10. D

11.   C

12.   B

13.  A

14.  D

15.  C

16.  D

17.  C  

18.  D

19.  D

20.  B

Physics

30. C

31. A

32. A

33. D

34. B

35. A

36. D

37. B

38. A

39. D

40. A

41. D

42. A

43. D

44. B

45. C

46. A

47. A

48.  D

49.  C

50.  B

21.  A

22.  D

23.  B

24. D

25. A

26. D

27. C

28. A

29. D

51. A

52. C

53. A

SD Science Coaches Practice Answer Key

Biology 

54.  D

55.  D

56.  D

57.  D

58.  B

59.  B

60.  D

61. 

62.  

63.  

64.  B

65.  C  

66.  

67.  

68.  

69.  

70.  C

71. A

72. B

73. C

74. C

75. B


