
Sharon Math and Science
Tournament - 2021

Individual Science Round
The SMST Committee has worked hard to create questions that are challenging and interesting to
solve. No one is expected to be able to complete the entire test perfectly. You will most likely see
questions that are challenging to you. Give these questions your best effort, and do as many as
you can in the 30 minutes allowed. Keep in mind that there is no penalty for guessing or for
incorrect answers. Each correct answer is worth 1 point.

1. Which region of space beyond Neptune’s orbit contains many comets, asteroids, and other
small bodies made largely of ice?
(A) Asteroid Belt
(B) Kuiper Belt
(C) Oort Cloud
(D) Interplanetary Medium
(E) The Moon

2. Doggos (Dogs) of the Dachshund breed are bred generation after generation to produce the
smallest possible offspring. This practice illustrates the concept of…
(A) Natural Selection
(B) Genetic Drift
(C) Artificial Selection
(D) Inheritance
(E) Sexual Selection

(Continues on next page)
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3. Aradae Kirma was an astronaut who became a pilot after retirement. While traveling the one
and a half minute route from Westray to Papa Westray, he remarks about how different flying
a plane is from flying a spaceship. In particular, spaceships have to carry oxygen with them,
while planes do not. Why?
(A) There is plenty of oxygen for combustion on Earth, but there is none in space, so

spaceships need to carry their oxygen supply with them.
(B) Oxygen makes a spaceship lighter to give it lift, which is generated by air pressure on

Earth. Since there is no air in space, spaceships need to carry oxygen.
(C) In space, oxygen ignites with a force more powerful than a jet engine, which helps

propel it. The same phenomenon cannot occur on Earth.
(D) The aluminum on the outsides of a spaceship rusts easily, which is counteracted by

oxygen. Planes are not made of aluminum, so they do not need this.
(E) Oxygen is needed so the astronauts can breathe. People on planes do not need to breathe.

4. Sid the Science Kid likes to test his classmates by sending them DNA sequences. He sent his
classmate the sequence TACGCATCAGGT and challenged him to pair it with another
sequence. What would the correct sequence be?
(A) TACGCATCAGGT
(B) ATGCGTAGTCCA
(C) ATGAGCAGTCGA
(D) ATGGCATAGTCA
(E) TAGCAGATTACA

5. If a mother who is heterozygous for brown eyes has a son who is homozygous dominant
for brown eyes and a daughter who is homozygous recessive for green eyes, then what
genotype and phenotype is the father?
(A) Heterozygous, brown eyes
(B) Heterozygous, green eyes
(C) Homozygous dominant, brown eyes
(D) Homozygous recessive, green eyes
(E) He does not have a genotype or phenotype

6. Donaldo is driving his truck down the freeway. Once he reaches 3.5 m/s, the truck’s
momentum is 5400 kg m/s. What is the mass of Donaldo’s truck to the nearest kilogram?
(A) 1614 kg
(B) 1319 kg
(C) 1543 kg
(D) 985 kg
(E) 3.14159265 kg
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7. According to the graph above, which of the following describes the motion of the object?
(A) The object travels forward at a constant speed.
(B) The object moves forward, rests, and moves backward.
(C) The object accelerates forward, travels at a constant rate, and finally decelerates.
(D) The object climbs up a hill then goes down the hill.
(E) The object does not move at all.

8. Is sublimation of water (H2O) a chemical and/or a physical change?
(A) Chemical change, the bonds between the hydrogen and oxygen molecules are broken
(B) Chemical change, water changes into a gas
(C) Physical change, the molecules of water remain intact
(D) Physical change, the amount of heat and average kinetic energy in the molecules changes
(E) Both

9. In the water cycle, which process must occur over land?
(A) Evaporation
(B) Condensation
(C) Precipitation
(D) Transpiration
(E) None of the above

10. Phoebe only ingests (eats/drinks) pure substances, which is not made of different things
mixed together. Which of the following would she NOT ingest?
(A) vinegar
(B) baking soda
(C) dry ice
(D) molten table sugar
(E) pencil lead
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11. Based solely off this map of Ocean (pink and blue arrows) and Wind currents (gray arrows),
where would one expect to find the wettest climate?
(A) East Coast of the United States
(B) West Coast of Canada
(C) West Coast of North Africa
(D) West Coast of Mexico
(E) South Coast of Australia

12. Jim Halpert loves exploring the outside world and spending time with nature. He spots
various colors everyday and wonders where the visible colors fall in the electromagnetic
spectrum relative to microwaves in his microwave oven.
(A) The visible colors fall in the visible light spectrum and have a longer wavelength than

microwaves
(B) The visible colors fall in the visible light spectrum and have a shorter wavelength than

microwaves
(C) The visible colors do not fall in the visible light spectrum and have a lower frequency

than microwaves
(D) The visible colors fall in the visible light spectrum and have a lower frequency than

microwaves
(E) None of the above
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13. Velocardiofacial syndrome (VCFS) is caused by a(n) ___, when a piece of chromosome 22 is
accidentally deleted.
(A) varying gene
(B) genetic mutation
(C) autosomal alteration
(D) leukocyte deficiency
(E) DNA storm

14. When Paul takes a trip to Cape Cod to flex his abs at the beach, what type of wind does he
experience during the day?
(A) Sea Breeze, the land heats up less than the water
(B) Sea Breeze, the water heats up less than the land
(C) Land Breeze, the land heats up less than the water
(D) Land Breeze, the water heats up less than the land
(E) He is too strong to feel the wind

15. If Jerome was to magically take one electron away from a gold atom, the atom would _____
(A) grow in size.
(B) shrink in size.
(C) gain one AMU (Atomic Mass Unit).
(D) lose one AMU (Atomic Mass Unit).
(E) become silver.

16. If a wave reaches a peak when Denmark starts observing it and reaches a trough 2 seconds
later, what is the frequency of the wave in Hertz?
(A) .25
(B) 15
(C) 30
(D) 4
(E) 7.5
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17. The Arctic and Antarctic regions are deserts due to: i) high latitude, ii) high pressure, iii) low
temperature, iv) rain shadows
(A) i only
(B) i and iii
(C) ii and iii
(D) ii and iv
(E) iv only
(F) All of the above
(G) None of the above

18. What is it called when a cold front meets a warm front that was moving in front of it?
(A) Cold Front
(B) Occluded Front
(C) Stationary Front
(D) Enigmatic Front
(E) Temperate Front

19. Given that red-green colorblindness is passed through x-linked recessive inheritance (genes
are passed on the x-chromosome), what is the frequency of red-green colorblindness among
different parts of the population?
(A) A greater percentage of males are colorblind.
(B) A greater percentage of females are colorblind.
(C) Both are affected at the same rate.
(D) Red-green colorblindness does not exist. It was a myth invented to sell more Enchroma

glasses.
(E) 100% of people have red-green colorblindness, but most do not know that they have it.

20. In the movie World War Z (2013), towards the end of the movie, Brad Pitt injects himself
with a contagion to camouflage himself from the zombies. The explaining principle behind
this was the fact that pathogens want a healthy host, however this is simply not true in real
life. In fact, there are bacteria/viruses that act innocent, but once you're infected, they show
their true colors and wreak havoc. What are these called?
(A) Altered Microbiota
(B) Incognito Microbiota
(C) Opportunistic Microbiota
(D) Nosocomial Infections
(E) Secondary Infections
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Answer Key and Solutions

Q # Answer
(% Correct in
SMST 2021)

Solution

1 B

(56.04%)

Fun fact: The Kuiper Belt was named after Gerald Kuiper, who speculated about stuff
beyond Pluto.

2 C

(43.96%)

Artificial selection is when humans choose which animals to breed. In this case, humans
chose the smallest possible offspring.

3 A

(71.43%)

Planes and spaceships use combustion, which needs oxygen. Since planes fly in the
lower parts of the atmosphere, there is plenty of oxygen for combustion. Since there is
no oxygen in space, spaceships must carry their own supply.

4 B

(56.04%)

Guanine, represented by the letter “G,” is the nucleic acid base that pairs with Cytosine,
represented by the letter “C”. Adenine, represented by the letter “A,” is the nucleic acid
base that pairs with Thymine, represented by the letter “T”. Answer option B shows the
correct sequence based on these base-pairing rules.

5 A

(13.74%)

Assuming B=brown and b=green, the mom’s genotype is Bb, the son’s BB, and the
daughter’s bb. For this to be possible, the father’s genotype must be Bb, which is
heterozygous for brown eyes. See below:

B b

B BB Bb

b Bb bb

Disclaimer: remember that, in real life, eye color depends on more than just 2 alleles.
This problem has been simplified for your ease and enjoyment.

6 C

(54.95%)

Momentum equals mass times velocity (P=mv), so solving for mass=P/V= (5400
kgm/s)/(3.5m/s) = 1543 kg

7 C

(82.42%)

Between 0 seconds and 4 seconds, the object’s velocity is increasing (accelerating) from
an original velocity of 0 m/s and shown by the constant positive slope of the graph.
Between 4 seconds and 6 seconds, the slope of the graph is zero, meaning that the
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object’s velocity remains constant (no acceleration). Lastly, between 6 seconds and 8
seconds, the velocity is decreasing at a constant rate (decelerating), as shown by a
negative slope that approaches the x-axis as the object comes to a stop. Option C
correctly describes each of these 3 stages.

8 C

(26.37%)

All phase changes are physical changes since it changes the form of the matter but not
the chemical identity.

9 D

(40.11%)

Transpiration is the release of water from plants. Plants must be on land.

10 A

(24.73%)

Vinegar is a solution of acetic acid in water (2 compounds), while the others are pure
substances (contain only one type of atom/molecule), which are sodium bicarbonate,
carbon dioxide, sucrose, and graphite (carbon) respectively.

11 B

(24.18%)

The wind is bringing humid air from over the ocean onto that region only (The West
Coast of Canada).

12 B

(38.46%)

The visible colors fall in the visible light spectrum and have a shorter wavelength than
microwaves.

13 B

(50.00%)

Velocardiofacial syndrome (VCFS) is caused by a genetic mutation, when a piece of
chromosome 22 is accidentally deleted.

14 B

(58.79%)

Hot air has lower pressure than cooler air. Wind is the movement of air from high to
low pressure. The water heats up less so the air above it is at a higher pressure than the
air above land.

15 B The loss of the electron means that there is less repulsion between the electrons and the
cloud shrinks. Positive ions are smaller than their neutral atoms.
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(24.73%)

16 A

(21.98%)

Frequency is the reciprocal of the period. 2 seconds is half of the period so ¼ is .25.

17 C

(15.93%)

High atmospheric pressure causes clear skies, and low temperatures don’t allow the air
to hold as much moisture. Thus, the air above the Arctic and Antarctic regions don’t
have a lot of water vapor/clouds, which causes little enough precipitation for the areas
to be considered deserts. Latitude doesn’t directly affect precipitation, and direction of
prevailing winds would necessitate mountain ranges to encircle the areas for rain
shadows to take effect.

18 B

(50.55%)

An Occluded Front occurs when a cold front meets a warm front that was moving in
front of it.

19 A

(53.30%)

Since males only have one x-chromosome, they only need one recessive gene to have
the condition whereas females need two recessive genes.

20 C

(21.98%)

Opportunistic Microbiota

Average Score: 8.302
Standard Deviation: 3.012

Written by: The SMST Committee 2021
Compiled by: Nihar Iyengar and Jeffrey Xiang
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