Potions and Poisons
2018 Division B
University of Minnesota Golden Gopher Invitational
This exam is worth 100 points and will consist of a written portion and a laboratory portion,
worth 60 points and 40 points, respectively. Tie breakers are available at the end. In the event
of a tie, tie breakers will be used first, followed by reverse scoring.
You have 50 minutes to complete the exam. Time will be updated periodically on the board. At
the end of 50 minutes, promptly stop working. Teams working after time has been called will be
disqualified from competition.
Score Breakdown
Multiple choice: 2 points each x 20 questions
Short answer: 5 points each x 4 questions

_________/40
_________/20

Laboratory:
Part 1
Part 2

_________/20
_________/20

Tie Breakers: 1 point each x 5 questions
Grand Total
Fun Comics [hehe x(k)c(d)]

_________/5
_________/100

--------------------------------------------------------------------------------------------------------------------Multiple Choice (20 questions, 40 points total)
1. The common name of this compound is bath salt:
a. Sodium chloride
b. Magnesium sulfate
c. Potassium iodide
d. Magnesium chloride
e. Arsenic
2. Ingestion of the compound in #1 has what primary effect?
a. Laxative
b. Diuretic
c. Dehydrant
d. Expectorant
e. Both a and b
3. Packages of household bleach generally state, “Do not mix with ammonia.” Why is this?
a. The reaction is highly exothermic
b. The resulting solution is highly acidic
c. The resulting chloramine vapors are toxic
d. The resulting solution is highly basic
e. The reaction is highly endothermic
4. What is the chemical name for vinegar and why should it never be mixed with household
bleach?
a. Acetic acid; formation of a highly acidic solution
b. Sodium hypochlorite; corrosive
c. Acetic acid; formation of chlorine gas
d. Both A and C
e. None of the above
5. Which of the following are symptoms of arsenic poisoning?
a. Dark urine (black water urine)

b.
c.
d.
e.

Severe abdominal pain and vomiting
Hemolysis
A and B, but not C
A, B, and C

6. Identify the following compound

a.
b.
c.
d.
e.

Phallotoxin
Amatoxin
Tetrodotoxin
Urushiol
Heterocyclic amide

7. The most direct effect of the above compound is:
a. Blocks sodium channels and prevents an action potential
b. Directly prevents the breakdown of ATP
c. Preferentially prevents the breakdown of GMP
d. Continuous production of cAMP
e. Locks insulin channels in an open configuration
8. A person came into contact with Toxicondendron radicans. They are likely suffering from:
a. Urushiol-induced contact dermatitis
b. Contact burns of the first degree
c. Contact burns of the second degree
d. Common hives induced by cuts to the skin
e. Asymptomatic lesions to the skin
9. Which of the following is true about poisoning caused by the Death Cap mushroom?
a. Toxicity to the liver caused by phallotoxin
b. Ingestion may lead to death
c. Cooking or freezing leads to decrease in lethality
d. All of the above
e. Two of the above
10. The primary body system the venom of the Fattail Scorpion targets is:
a. Central nervous system
b. Excretory System
c. Circulatory System

d. Immune System
e. Endocrine System
11. Milk can be described as:
a. Emulsion
b. Colloid
c. Mixture
d. Compound
e. A, B, C
12. Which of the following can be described as a chemical change?
a. Fracturing of a mineral
b. Melting wax
c. Combustion of a filament
d. Vaporization of gasoline
e. Boiling of water
13. A pregnant woman who is taking iron supplements is experiencing symptoms of iron
poisoning; Her ingestion levels are toxic but not lethal. The amount she ingested is likely:
a. 0-2 mg/kg
b. 3-6 mg/kg
c. 6-9 mg/kg
d. 10-20 mg/kg
e. Above 50 mg/kg
14. The most common source of high-dose lead poisoning is:
a. Folk medicine
b. Artificial turf
c. Gasoline
d. Paint
e. Air
15. Why is isopropanol commonly used to treat wounds?
a. It is highly acidic and has antiseptic properties
b. It is believed to cause membrane damage and cell lysis in microbes
c. It plays a role in a microscopic exothermic process which disrupts microbial function
d. All of the above
e. Two of the above
16. The general difference(s) between covalent and ionic bonds is:
a. Ionic bonds are formed from the sharing of electrons while covalent bonds are formed
via charge separation
b. Ionic bonds are always exothermic while covalent bonds are endothermic.

c. Ionic bonds are formed from charge separation creating electric attraction while
covalent bonds are formed from the sharing of electrons
d. Ionic bonds are always endothermic while covalent bonds are always exothermic.
e. Two of the above.
17. Side effects of ingesting too much calcium include:
a. Hypercalcemia
b. Hard bones
c. Kidney stones
d. Frequent urination
e. Three of the above
18. Which of the following is true about isopropanol?
a. It has a half life of 30 minutes in the human body
b. Ingestion can cause anion gap acidosis
c. It is a central nervous system depressant
d. Antimicrobial properties are optimal at 10%
e. Two of the above
19. Which of the following can be defined as a compound?
a. Orange juice
b. Milk
c. Water
d. Ocean water
e. Air
20. A substance that is deposited in solid form from a solution is known as
a. A spectator ion
b. Mineral
c. Salt
d. Precipitate
e. Colloid

Short Answer (20 points)
1. Mark the following compounds as ionic, covalent, or neither (0.5 points each)
Iron Metal

Neither

Table Salt

Ionic

Sugar

Covalent

Rust

Ionic

Epsom Salts

Ionic

Glass

Neither

Plastic

Neither

Snow

Covalent

Ammonia

Covalent

Calcium

Neither

2. Balance the following chemical equations (1 point each)
___ C8H18(l) + ___ O2(g) → ___ CO2(g) + ___ H2O(l)
[2, 25, 16, 18]
__HClO4 + __P4O10 → __H3PO4 + __Cl2O7
[12, 1, 4, 6]
__C6H5Cl + __SiCl4 + __Na → __(C6H5)4Si + __NaCl
[4, 1, 8, 1, 8]
__CaHPO4∙2H2O + __NaOH + __H2O → __Na2HPO4∙12H2O + __Ca(OH)2
[1, 2, 10, 1, 1]
__K4[Fe(SCN)6] + __K2Cr2O7 + __H2SO4 → __Fe2(SO4)3 + __Cr2(SO4)3 + __CO2 + __H2O +
__K2SO4 + __KNO3
[10, 122, 299, 162, 5, 122, 60, 60, 188]
3. Describe a possible protocol for separating a 50/50 by mass mixture of sugar and salt. Give
enough detail such that one of the graders could perform the procedure based solely on your
instructions. (5 points)
Answers may vary. One detailed protocol follows, but student answers are not expected
to have this level of thoroughness or complexity. Reference for solubility of sucrose in
ethanol: https://www.mpbio.com/product.php?pid=02904713&country=223
1. Thoroughly mix 2g of the sugar/salt mixture in 170mL of ethanol

2. Remove the undissolved material from the solution by vacuum filtration. Wash the
remaining undissolved material with three 10mL portions of ethanol.
3. Place the undissolved solid on a watch glass and dry via evaporation until
constant weight is achieved. This is the salt portion of the mixture.
4. Remove the ethanol from the filtrate via rotovap. The remaining solid is the sugar
portion of the mixture.

4. Below are pictures of various poisonous plants. Identify them by SCIENTIFIC NAME, and list
one potential effect of ingesting or coming into contact with the toxin(s) each produces. (0.5 for
name, 0.5 for effect; total 5 points)
1

2

3
4

5

Name
1. Toxicodendron radicans

Effect
Itching, Contact dermatitis (swelling itchy linear blisters,
rash, etc)

2. Toxicodendron diversilobum

Itching, contact dermatitis (swelling, colorless bumps,
blisters, etc)
Psychoactive effects (delirium; do not accept
hallucination), hyperthermia, tachycardia, mydriasis (pupil
dilation), photosensitivity, death, etc.

3. Datura stramonium (accept sp)

4. Urtica ferox

Rashes, itchiness, loss of motor function, paralysis, drop
in bp, blurred vision, confusion, death (rare), etc.

5. Podophyllum peltatum

Dermatitis, swelling of the mouth, diarrhea, abdominal
pain, etc.

Labs (40 points)
Lab 1: Acidity and conductivity (20 pts + 2 pts bonus)
Johnny was a chemist’s son
But Johnny is no more
What Johnny thought was H2O
Was H2SO4
Warning! Sulfuric acid, vinegar, and calcium hydroxide are corrosive. Handle with care, and let
a proctor know if a spill or accident occurs.
You have been given Solutions A and B, one of which is sulfuric acid (H2SO4) and one of
which is vinegar (CH3COOH). Both solutions have equal concentrations of their respective acid.
1) Measure the pH of Solution A (2pts)
Measure the stock solution to obtain value:
Theoretical: 0.70; Expected answer: 0-1
2) Measure the pH of Solution B (2pts)
Measure the stock solution to obtain value:
Theoretical: 2.88 (based on pKa = 4.75); Expected answer: 2-3
3) Which solution is more conductive? Provide a possible explanation for why. (4pts)
(1) A>B (1pts)
(2) Sulfuric acid is a stronger acid than acetic acid (1pt)
(3) Sulfuric acid contributes 2 acidic protons, acetic acid only contributes 1 (1pt)
(4) More ions in solutions means greater conductivity (1pt)
Do not give points for explanation 2 or 3 if they don’t include explanation 4
4) Assign Solution A and Solution B to their respective compounds, and provide a brief
explanation as to how you determined this. (6 pts)
Solution A: Sulfuric Acid (1pts)
Solution B: Vinegar (1pts)
Determination:
pH of A is higher than B (2pts)
Conductivity of A is higher than B (2pts)
5) Bring your vinegar solution to proctor, and they will exchange it for a calcium chloride
solution
Proctor Note: create a saturated solution of calcium chloride at room temperature
6) Mix 5mL of calcium hydroxide and sulfuric acid and record what happens (4 pts)
Formation of precipitate
7) Bonus: What is the product of this reaction (be specific)? (up to 2 pts bonus)
Calcium Sulfate (1pt) Heptahydrate (1pt)

Lab 2: Hydrogen Peroxide
Bob and Steve walked into a bar
Bob said “I’ll have some H2O”
Steve said “I’ll have some H2O, too!”
RIP Steve 2k18
Warning! Hydrogen peroxide, ferric chloride, and potassium permanganate are corrosive.
Handle with care, and let a proctor know if a spill or accident occurs.
You have been given a solution of hydrogen peroxide (H2O2), potassium iodide (KI),
sodium thiosulfate (Na2S2O3), and some crystals of manganese dioxide (MnO2), each labeled as
such.
You have been given a solution of hydrogen peroxide (H2O2), ferric chloride (FeCl3), and
potassium permanganate (KMnO4), each labeled as such.
1) Add 4 drops of FeCl3 to 2mL of H2O2. Record what occurs (2pts)
Light (1pts) bubbling (1pts)
2) Circle the equation for the reaction occuring in step 1 and balance that equation only
(4pts)
2 pts for balancing the equation correctly
2 pts for selecting the correct equation
No points if both equations are balanced
a)

_2_ H2O2 (aq) → _2_ H2O (l) + _1_ O2 (g)

b)

_3_ H2O2 (aq) + _2_ FeCl3 (aq) → _2_ Fe (s) + _6_ HCl (aq) + _3_ O2 (g)

3) Add 4 drops of KMnO4 to 2mL of H2O2. Record what occurs (2pts)
Vigorous (1pts) bubbling (1pts)
4) Circle the equation for the reaction occuring in step 3 and balance that equation only
(4pts)
2 pts for balancing the equation correctly
2 pts for selecting the correct equation
No points if both equations are balanced
a) _2_ MnO4- (aq) + _2_ H+ (aq) → _1_ Mn2O7(l) + _1_ H2O (l)
b) _2_ MnO4- (aq) + 5 H2O2 (aq) + _6_ H+ (aq) → _2_ Mn2+(aq) + _8_ H2O(l) + _5_
O2(g)
5) Which reaction is faster? How can you tell? (4pts)
KMnO4, bubbling is more vigorous
6) Were the reactions in this lab chemical reactions or physical reactions? How can you
tell? (4pts)

Chemical reactions, since gas was produced

Tie Breakers
1. What is the chemical name for the compound formed when you mix vinegar, hydrogen
peroxide, and lead. This compound has a sweet sugar-like taste and is sometimes called “sugar
of lead”.
Lead (II) Acetate
2. What compound is used to make leaded gasoline?
Tetraethyllead
3. The process by which heavy metals such as lead are removed from the body is called?
Chelation (therapy)
4. The largest oil spill to date occurred in which country?
a. China
b. Brazil
c. United States
d. Kuwait
e. India
5. What property of carbon makes it unique in its versatility?
Carbon can form four covalent bonds

