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The Science Contest

he exam is both an individual and a team
competition.

- The contest covers a broad base of knowledge, and

models STEM degree requirements at most
Universities.



Contest Structure

ontestants are given 6 pts. for a correct
answer, 0 pts. for unanswered questions, and
lose 2 pts. for incorrect answers.

- The best possible answer is the correct
answetr.



Academic Meets 2021

Regional Meet: Apr 16 —17 | A“-”‘t know ...

- State Meet: April 29 —May 1 %/

—



Some Contest Rules

. Slmple Scientific Calculators
-~ Casio FX-260Solar
- Sharp EL-501X
— TI-30Xa
~ TI-30X II or TI-30X IIs






1. Knowledge and Comprehension: Advanced
recall and identification of subject matter. 25%

2. Application and Analysis: Demonstration of

guantitative reasoning using and generating graphs
and data. 50%

3. Synthesis and Evaluation: using information
and prior content knowledge to formulate conclusions
and generate hypotheses. 25%



The Test(s) -
Normally

* |nvitational B: expands the content type from
Invitational A, more difficult, more like District



The Test(s) -
Normally

e State: A mixed bag, at least one really “out
there” question, combines topics



Ten Main Topics

= _E'J:,‘ 0£ C
brane transport, structure and
organic macromolecules

2. Cellular and Acellular Replication

— Cell cycle, regulation of the cell cycle, DNA
replication, genome structure, meiosis and sexual
reproduction, viral replication



Ten Main Topics

5. Genetics and Inheritance

— Mendelian inheritance, non-Mendelian inheritance,
genetic crosses, DNA technology



Ten Main Topics

ration, ger
acroevolution (speciation,
inction), evidence for unity in diversity

7. Origin and Diversity of life

— Taxonomy, domains of life, animal and plant
behavior, biological hierarchy



Ten Main Topics

9. Basic Human Anatomy & Physiology

— Tissue types and corresponding cell types,
homeostasis (regulation, effects of imbalance),
organ systems (any of them!)



Ten Main Topics

(differential diagnosis)
— The focus this year:

1. Eukaryotic diseases
2. “Inthe news”



— Look up incorrect answers to learn about them

 Bolded words in textbooks are super helpful for creating a
foundation

e Diseases

— Eukaryotes: worms, protists, fungi, vectors
— In the news...CDC, WHO, NIH, public health



“Piggy Back” Questions

blgi apparatus in secretory vesicles
of the Golgi body.

~trans
C. cytoplasmic
D. exocytosis
E. endocytosis



Sample Questions

» transport, structure and function of
organic macromolecules



Example Question — Level 1

Knowledge and Comprehension



Example Question — Level 2

ive transport
B) simple diffusion
C) facilitated diffusion
D) secondary active transport
E) a pump

Application and Analysis



Examine the image. If export of Na* could be blocked,
which of the following would be an effect?

A) Glucose would decrease inside the cell.

B) More ATP would be hydrolyzed.

C) K*would increase in the cytosol.

D) Na*would easily diffuse across the membrane.

Sodium

potassium
.. pump
(antiport)

/
/
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Synthesis and Evaluation

@ 2001 Sinauer Associates, Inc,







UIL Chemistry Exams

» 20 multiple choice questions taken from 13 topicareas
* At least one question from each topic on each exam

» Some real world, situational problems

» Some problems with pictures

« Has to fitthe three page, two-column test format
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ry i Physical Equilibria [ 1
1 7'= cT eor | Chemical Eau_iiia'i;
: ! | IieaLLonliing*and! _ ‘ Acids and Bases
e ..l;.._Structure- Solubility Equilibria
Gases Electrochemistry
Liquids and Solids Chemical Kinetics
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Questions in Chemistry

Each exam will have at least one question from each of the 13 topic areas.

Invitationals A &B

Generally these two exams have the easiest types of questions. Very
straightforward information and calculations. Hint: if you see a definition
qguestion here, you're gonna need to know it later...

District

The questions go a little deeper into the subject matter. Some problems will be
complex in nature but overall, this is a notch down in difficulty from the
regional and state exams. Some problems present a situation where the
pathway to the answer is not immediately apparent.

Regional and State

Problems will be more complex than on previous exams. More quantitative
problems, with multi-step calculations required to get to the answer.
Equilibrium problems will require more algebra to solve them. Some problems
are designed to take more time. Sometimes the approach to solving the
problem is not obvious, and some critical thinking is involved before the
problem can be solved.



The Chemistry Data

Sheet

1) aperiodic table

2) water data and commonly
used constants

3) information specific to this
exam

Sometimes this information is
embedded in the problems

Cice =200 lig’K

Cwamer -J.ISJJJPQ‘K

o  =2.031/gK

AHy, =334 Vg

AH,y =2260 ¥ = 40.7 kJ/mol
Ky =1.86 “Cim

Ky =0.512"Clin

Constants

R = 0.08206 L-atm/mol K

R =8.314 Jimol'K

R = 6236 Ltorfmol- K

e=1.602x 1077C

022 x 10" mor™!

3 8% 1077 /K
=6.626 x 107 )5

o= 3.00x 10° m/s

Riy=2.178 x 107"

me=9.11x 107" kg

Science - State - 2018

Chemistry

Ph-.ig.(" lslag)
HO( )
HCl{ag)

Compound AS® (Wmol- K)
N:Oslg) +304
NO:(g) +240

Physical Data for Ethanol
Top

Tip

Al = 1063 )fg

AHy 836.8 Ve

Chiquid e thanol Z-IJU Jfg-“(f
Csold cthancd 241!0 ’I;E_r":
Cpwoukothancd = 1.699 Jig-°C

University Interscholastic League - page 11




Invitational A through
State

* “The same test,” only harder

* Scalable problems

* Increasingly quantitative

* Quantitative problems have more steps

* More critical thinking — not just applyinga formula



Scalable Problems

INVITATIONAL A:  What is the molar solubility of barium
bromate, Ba(BrOz),? Ky,=2.43 x 10~

INVITATIONAL B:  What is the molar solubility of barium
bromate, Ba(BrOs)y, in grams per liter? Ky=2.43 x 10*

DISTRICT. 50 grams of solid barium bromate are added to
2.0 liters of water, and 31 grams of the solid dissolves. If 2.0
liters of water are added to the solution, how much
additional barium bromate will dissolve?



Ways to make problems
harder

* Give the chemical name instead of the formula
* Provide necessary information in different units
* Don't balance the equation for the reaction

* Add more steps to a multi-step problem

* Ask about a quantity that doesn't appear explicitly in the
equation. For example, PV=nRT includes density,
molecular weight, and the mass of the sample.



Quantitative and
conceptual problems

» Quantitative problems are often seen as more difficult
because of the math, because you need to knowa formula,
or just because the problem takes longer to solve

* They don't like to ask “you know it or you don’t” conceptual
guestions. No trivia questions.

* [f they ask a definition, expect that you'll need to know that
word or concept on alater test

» Conceptual questions are not necessarily easier, especially
when they involve common misconceptions.



Real world situational
problems

Astudent tries to make 1000 mL of 0.500 M ZnCkby combining

100 mL of a5.00 M stock solution with 1000 mL of water. He quickly realizes his
mistake, and decides to add more stock solution to the new solution to bring the final
concentration to 0.500 M. How much additional stock solution should he add?

A chemist performs a crude titration by dropping NaOH pellets into a 50.0 mL solution
of 2.24 M HNOsand counting how many pellets it takes to reach the phenolphthalein
endpoint. If his NaOH is 96.7% pure and each NaOH pellet weighs 0.1602 grams, how
many pellets will he have to add to make the solution turn pink?



Be sure to know these

* Naming compounds from formulas and writing formulas
from names

* Calculating moles
 Stoichiometry!

* Using equalities as unit conversion factors



CO1. For the reaction

Hint: 46 g/mol 18 g/mol 63 g/mol 30 g/mol







d)555 kJ
¢) 3330 kJ
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_Thtlﬁilsﬁarang‘e of difficulty on each contest

Problems that require vector operations expressed in unit vector
‘notation & calculus will be included on the state contest to help
better differentiate the scores for the top students.




Topics by Question:

* vill be about Measurement/DlmensmnaI
|gn|f|cant Figures/Order of Magnitude.

* Physics Question P6 will be about Uniformly Accelerated Motion.
* Physics Question P7 will be about Forces.

* Physics Question P8 will be about Work/Energy/Power/Momentum.



Physics Question P9 will be about Circular and Rotational Motion/Equilibrium.

Physics Question P10 will be about Waves/Sound/ Harmonic Motion.

Physics Question P11 will be about Fluid Statics and Dynamics/
Thermodynamics.

Physics Question P12 will be about DC Circuits/Resistors/Capacitors.

Physics Question P13 will be about Electric Fields and Forces/Electric
Potential/Gauss’ Law.

Physics Question P14 will be about Magnetic Fields and Forces/Magnetic
Materials/Ampere’s Law.



Topics by Question:

e Physics Question P19 will be a wildcard question from the topics traditionally
covered in a Physics 1 course.

* Physics Question P20 will be a wildcard question from the topics traditionally
covered in a Physics 2 course.



Physics Directed Study Text

SEVE - >tudy Q estiohs'
BHEE Huﬁ _ i

LESSONS ''''' - Invitational A — chapters 1-2
. N " :._":..:‘i:?-,l-::.::..‘

- Invitational B — chapters 1-2-3
- District — chapters 3-4

- | - Regional — chapters 4-5-6
"] state - chapters 5-6-7




for example, consider questions from PO7: Forces

Level 1: Invitational Level 2: District Level 3: Region and State

E- no friction - I
E- with friction ‘

RN B




Sample Physics




anymede

E) Europa







i strength
0 produce this field, what must
owing in the power line?

f

B) 9.31x10'A
C) 1.17x10" A
D) 3.68x10" A
E) 7.35x10" A



- If new to Physics: focus on a few easy topics, skip other questions.
- Easier question numbers are P05, P06, P08, P10, P12, P16

- Read the book! P01-P03 are essentially free points.

- P19-P20 are laboratory-based. These can often be figured out...



How to Prepare

* The best book or web site is the one that makes the most sense to the
student.

* It doesn’t have to be up to date.

 Review and AP Prep books are good for hitting high points of each topic
to determine areas of strength or weakness

 YouTube tutorials, free online worksheets

» Understand the concepts, don’t just memorizerules



CAMPBELL

Pearson’s Biology, 10t or 11th edltlon
Campbell et aI B
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- MacMillan’s Life, 11t edition, Sadava, et. al.
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Online Biology Resources

http://learn.genetics.utah.edu
ST
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A Molecular Approach

Chemistry

by Nivaldo Tro
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CHEMICAL f)
PRINCIPLES

TUMDANL « DECOSTE

b
»

STEVENS Eum's_r}.un_

\

I e e

Chemical Principles
by Zumdahl (& Decoste) 5t 6t and 7t editions
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Chemistry Texts

Chemistry

Chemistry
by Whitten, Davis, Peck & Stanley
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Online Chemistry Resources

University of Texas gchem site:

C OpenStax Chemistry (Rice University)

Chemistry LibreTexts (UC Davis)

54



Introductory Physics Texts

- Conceptual Physical Science  Conceptual Physics
~ byHewitt by Hewitt
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College Physics Texts

(algebra/trigonometry)

PHYSICS I RATIE
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Physics College Physics College Physics
by Giancoli by Serway & Vuille by Young

56



University Physics Texts

(Calculus)

llJnlve;rsw PhyS|cs
by Young and Freedman

Physics for SC|ent|sts and Engineers
by Serway and Jewett
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Advanced Physics Texts
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The Feynman Lectures on Physics
by Feynman Leighton & Sands
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College

X
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omPadre Physlet Physics:
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ComPadre Interactive Video Vignettes:
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FAQs on Texts

. HaIf—prlce_ bo_oks_/ O_nIme béok Sellérs |
-~ Interlibrary loan e
- Google “Free textbook”
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2020 - 2021

HS VIRTUAL CHALLENGE
MEET #1

SCIENCE

DO NOT OPEN TEST UNTIL TOLD TO DO SO

The Virtual Challenge Meets™



— Inf rmdtloh frlomlthé Contest Dlrectors WI||

~ be posted here.

— The new Physics d|rected study
information is posted here.



http://www.uiltexas.org/academics

Goal setting for student morale is very, very
Important!

Have students solve old UIL or TMSCA exams &
help out other students.

Practice contests as posted on UIL invitational meet
site or attend TMSCA contests.

If possible coordinate with other teachers to
arrange for help when needed.

Positive reinforcement & food are good motivators.



Senio

20/20
-~ 10/20 - 20/20



- Havet e stud nt| helukgﬂgﬂk

e

e s — e —

Don’t overwhelm the students.




