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GENERAL DIRECTIONS

1. About this test:

A. You will be given 40 minutes to take this test.

B. There are 50 problems on this test.
2. All answers must be written on the answer sheet/Scantron form/Chatsworth card provided. If you are
using an answer sheet be sure to use BLOCK CAPITAL LETTERS. Clean erasures are necessary for
accurate grading.
3. If using a Scantron answer form, be sure to correctly denote the number of problems not attempted.
4. You may write anywhere on the test itself. You must write only answers on the answer sheet.
5. You may use additional scratch paper provided by the contest director.
6. All problems have ONE and ONLY ONE correct [BEST] answer. There is a penalty for allincorrect
answers.
7. On the back of this page is a copy of the periodic table of the elements as well as a list of some
potentially useful information in answering the questions.

8. A simple scientific calculator with the following keys is sufficient for the science contest: +, -, %,
A log x, €%, Inx, y*, sin x, sin™, cos X, cos™, tan x, tan™, with scientific notation and degree/radian capability.

The calculator must be silent, hand-held and battery operated. The calculator cannot be a computer or

cannot have built-in or stored functionality that provides scientific information and cannot have
communication capability. If the calculator has memory, it must be cleared. Each student may bring one
spare calculator. NO GRAPHING CALCULATORS AREPERMITTED.

9. All answers within £ 5% will be considered correct.
10. All problems answered correctly are worth FIVE points. TWO points will be deducted for all problems
answered incorrectly. No points will be added or subtracted for problems not answered.
11. In case of ties, percent accuracy will be used as a tie breaker.
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Periodic Table of the Elements
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OTHER USEFUL INFORMATION

Acceleration of gravity at Earth's surface, g =9.81 m/s’
Avogadro's Number, N = 6.02 x 102 molecules/mole

Planck's constant, h = 6.63 x 10 Jeos

Planck's reduced constant, /i = h/2m =1.05X 10 Jos
Standard temperature and pressure (STP) is 0°C and | atmosphere
Gram molecular volume at STP = 22.4 liters
Velocity of light, ¢ = 3.0 x 10° m/sec
Absolute zero=0 K = -273.15°C

Gas constant, R = 1.986 col/Kemole = 0.082 litereotm/Kemole

One Faraday= 96,500 coulombs (9 .65 x 10" C)
Dulong and Petit's constant= 6.0 amuecol/grameK

Electron rest mass, m.=9.11 x 10 kg
Atomic mass unit, m;=1.66 x 10 kg

Boltzmann constant, kg = 1.38 x 107 J/K
Permittivity of free space g, = 8.85 x 10 C*/Nem?
Permeability of free space W, = 47 x 107 T em/A
1 Atmosphere=1.02 x 10° N/m2 =760 Torr = 760 mmHg
1 Electron Volt - 1.6 x 10™*° Joules
Charge of an electron = -1.6 x 10™*° coulombs (C)
1 horsepower (hp) = 746 W = 550 ftelb/s
Neutron Mass= 1.008665 au
Proton Mass=1.007277 au

1 au=931.5 MeV

1 calorie= 4.184 Joules (J)

Specific heat of water=4.18 J/ge °C
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What would be a possible goal for a nuclear engineer?
. to decrease the number of materials in a new skyscraper
. to ensure the safety of people living around a reactor
. to develop a plastic that can decompose
. to design a tunnel that goes through a mountain
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2. The main purpose of a catalyst in a chemical reaction is to do what?
A. split the parts of the reaction
B. stop the reaction
C. add heat to the reaction
D. speed up the reaction
3. What is another name for a positively charged ion?
A. anion B. cation C. bation D. potion
o . | 2 7,
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4. Where is the eustachian tube in the above diagram?
A. 2 B. 9 C. 1 D. 13

5. All living things what?
A. have mothers and fathers B. are made of cells C. move around D. have toes

6. Engineers have been using the inspiration of nature and biological entities to design structures,
materials, and systems. The practice of doing this is called what?
A. sheer resistance B. plasticizing C. biomimicry D. cross linking

7. Which of the following diseases are caused by insect bites?
A. Malaria B. Chagas C. Mononucleosis D. Both Aand B

8. Most bees native to North America are what type?
A. communal B. solitary C. semisocial D. eusocial

9. What body system delivers nutrients and oxygen to the cells and organs and carries the waste
products away?
A. circulatory B. excretory C. urinary D. nervous

10. Large pieces of the lithosphere that move around on the Earth’s surface are called what?
A. faults B. tectonic plates C. continents D. crust
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11. The graph above shows the CO: levels (average) in the atmosphere as taken from a station in
Australia over the years. Which statement below is true according to this graph?

A. The CO: levels have continually decreased over the last 50 years.

B. PPM stands for pages per minutes in this graph.

C. The CO: level averages have continually increased from 1976 to 2020.

D. The CO: level average in 2021 should be less than 410 ppm.

12. According to this graph, the CO, atmosphere levels average in 2001 would be about what?
A. more than 370, but less than 380

B. between 360 and 380

C. exactly 350

D. between 330 and 350

13. What is a difference(s) between an alluvial fan and a delta?

A. A delta is a landform in a triangular shape and an alluvial fan is not.

B. A delta forms from the deposition of sediments carried by water and an alluvial fan is not.
C. Analluvial fan is found at low elevations and a delta is found at higher elevations.

D. Analluvial fan forms on dry land and a delta forms where a river or stream meet an estuary.

14. The dwarf planet Pluto has an orbit that allows it to be closer to the sun than what planet (at
times)?
A. Mars B. Jupiter C. Neptune D. Venus

15. The device that is used to determine the specific heat capacity of a substance is called what?
A. fulcrum B. calorimeter C. kinetic meter D. velocitor

16. What is the gradual increase in world temperatures due to an increase of carbon dioxide and
other pollutants in the atmosphere which trap in excess heat energy?
A. global warming B. fervency C. thermodynamics D. BothAand C




17. Which grass listed below is known as an “invasive species” and out competes the native
grasses for resources in Texas?
A. little bluestem B. switchgrass C. buffalo grass D. Johnson grass

A

18. Use the diagram above of a river to answer the following questions.
Which point is most likely the highest elevation?
A A B. B C.C D. D

19. What statement about the river in the diagram is true?

A. Theriver is a very young river because of its shape.

B. This river has several meanders and is a more mature river.
C. This river is flowing extremely fast due to its shape.

D. Point C is higher in elevation than Point A.

20. If a beaver were to build a dam at Point C, then what would happen?
A. A pond would form between Point B and C.

B. A pond would form between Point C and D.

C. There would be more water at point D than there is now.

D. The dam would cause no change in the river.

Tectonic plate
boundaries

transform

21. On this concept map, what word would you place in the
spot designated #2?

A. earthquakes, linear valleys
B. transform boundary

C. convergent boundary

D. divergent boundary

form

22. What steps do you follow to convert a Fahrenheit temperature to Celsius?
A. 1) Multiply the number by 9. 2) Divide that by 5. 3) Add that to 32.

B. 1) Subtract 32 from the number. 2) Multiply that by 5. 3) Divide that by 9.
C. 1) Add 32 to the number. 2) Divide by 5. 3) Multiply by 9.

D. 1) Divide by 5. 2) Multiply by 12 3) Add 212

new crust
spreading ridges

volcanos
trenches
mountains

23. Some meteorologists are predicting that areas being affected by extreme drought are going
through a process called what?
A. desertification B. climatology C. sustainability D. ozonation



24. How does a hot air balloon work?

A. The air is heated by a heat source which makes it less dense, so it rises.

B. The air is pumped with helium which makes it rise.

C. The air is warmed by fire which starts the engine to make it fly.

D. The air inside the balloon becomes cooler than the surrounding air which causes a change in the
pressure and the balloon rises.

25. Which of the following are physical properties of water?
A. reacts with sodium

B. has a melting point of 0 degrees Celsius

C. iscolorless

D. BothBand C

26. In this circuit, which statement below is true?

A. The electricity will travel from point X to W in that direction.
B. The load in this circuit is at point W.

C. The circuit is complete in the diagram.

D. U is called the switch for the circuit.

27. An aquatic animal that feeds by allowing tiny organisms or fine particles of organic matter
from water to pass through the organism is called what?
A. an oyster B. afilter feeder C. amussel D. all of these

28. The lake had a very warm temperature on its surface. This layer is called what?
A. epilimnion B. hypolimnion C. benthic D. Both Aand B

29. A sudden change of depth in one or more of the physical
properties of the material making up Earth’s interior is called what?
A. discontinuity B. exfoliation C. pyroclastic D. drumlin

30. Millions of bats are dying from a disease called White-nose syndrome. This disease is caused
by a fungus that does what?

A. eats away at their noses which destroys their respiration

B. suffocates them by blocking their airways and causing heart distress

C. destroys their calcium in their bones

D. disturbs the bats during hibernation which depletes their energy stores

31. What travels at about186,000 miles per second?
A. sound B. gas C. light D. all of these

32. During mitosis, the chromatids (chromosomes) move to opposite poles of the cell during what
stage?
A. Prophase B. Metaphase C. Interphase D. Anaphase A



33. Which statement about desert regions is not true?

A. To be a desert, the area receives less than 25 cm of rainfall a year.
B. Deserts may have extreme temperatures from very hot to very cold.
C. Antarctica is classified as a desert.

D. Deserts have little or no biodiversity of life.

34. Look at this diagram.
In what region is the transfer of heat energy taking

place by convection? Region 1
g. ;— Region 2
C.3 = — [
D. Both1and 3 R = Region 3 g

35. Which region of the diagram is showing the transfer of heat energy taking place by radiation?
Al B. 2 C. 3 D. Both2and 3

36. The symbol shown here with the triangles means what?
A. warm front

B. cold front

C. occluded front
D. stationary front

37. Which of the above skulls is most likely an herbivore?
A A B. B C.C D. Both A and B

38. Which of the following is specialized vascular tissue in plants?
A. phloem B. xylem C. Both Aand B D. Neither Aor B

39. Psoriasis would most affect what body system in humans?
A. integumentary B. circulatory C. nervous D. skeletal

40. What element is the most abundant gas found in the Earth’s atmosphere?
A. Oxygen B. Nitrogen C. Hydrogen D. Helium

41. A group of islands is called an what?
A. archipelago B. ablation C. anticlinal D. antipode



42. Which of these show the correct order of eras from most recent to oldest on the Geologic Time
Scale?

A. Paleozoic, Mesozoic, Cenozoic

B. Cenozoic, Mesozoic, Paleozoic

C. Mesozoic, Cenozoic, Paleozoic

D. Paleozoic, Cenozoic, Mesozoic

43. In the chemical equation below, sodium bicarbonate is combined with citric acid to form
sodium citrate, water and carbon dioxide.

NaHCO3; + CeHsO7 — CO2 + H20 + NasCeHsO7

What is a product of this reaction?

A. sodium bicarbonate B. citric acid C. carbon dioxide D. none of these

to the right, which of the boundaries labeled
are divergent boundaries?

A Zand T

B. QandR

C. XandY

D. none

44. In the diagram of the tectonic plates shown ; ‘ oy
P

45. Which boundary is a transform boundary?
A. R
B. Z
C.Y

D. Q

46. In the area on this map outlined by X,Y,Z,Q, T, volcanic activity and earthquakes are more
common. This area is known as what?

A. Arabian Circle

B. Java Trench

C. Circum-Atlantic Belt

D. Ring of Fire

47. Fats in living things help to store energy and regulate temperature. Which statement below
about fats is true?

. Another name for fats is triglycerides.

Fats dissolve easily in water.

Fats are composed of inorganic substances.

Fats store less energy than carbohydrates.

DO

. Which chemical formula below is correct for this molecule’
C40gH12
C303H12C303
CsH1206
none of these are correct

Cow>H




49. What are the reactants in the chemical reaction that takes place during photosynthesis?

A. Oz and H20O B. COzand O C. COz2and H.0 D. CsH120sand O2
50.
Bridge type Arch Suspension Beam Truss
RN ENEEEEEEEEEE R x J lIlIIIIIII.lIIIlI
' SN .
Advantage Doesn’t require support The load applied to | Good for short Very strong. No
in the middle. Distributes | bridge is distances. Simple to span restrictions.
pressure effectively. transformed to build. Can be used over
Very strong and as tension. Can span large water areas.
aesthetic appeal. over long distances.

Disadvantage Takes time to build. Has load Have no built-in Take up a lot of
limitations. High supports. May not last | space. Has a
winds can be a as long. Doesn’t let lower weight
problem. large boats pass under | tolerance

them.

The town of Happyville needs to build a bridge over a small river near their town. They need a
bridge that is strong enough to support light traffic over a short distance. It is important to the town
to have a bridge that is pleasant to look at and is not an “eyesore”. Happyville is a quiet town
protected from wind by a forest of trees. They also have a lot of time to spend on construction
projects. They need a bridge that will allow boats to go under the bridge easily. According to the
information from the chart, what bridge would you recommend for this town?

A. Arch B. Suspension C. Beam D. Truss
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1. B 18. A 35. A
2. D 19.B 36.B
3. B 20. A 37.C
4. B 21. A 38.C
5. B 22.B 39. A
6. C 23. A 40. B
7. D 24. A 41. A
8. B 25.D 42. B
9. A 26. B 43.C
10. B 27.D 44. B
11.C 28. A 45.B
12.B 29. A 46. D
13.D 30.D 47. A
14.C 31.C 48. D
15.B 32.D 49.C
16. A 33.D 50. A
17.D 34.B
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