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Potentially Useful Information

g=mecse AT ATi=ieKiem
ATp= ieKpem Sgas = Kn @ Pgas
Psolvent = Xsolvent ® P°solvent k= Ae “FRT
A 1 1
ln(%)z—kt [A_]t_ﬁ:kt
4] — [A]p = — kt ln(ﬁ) _"ka (1_1)
ky R\T, T,
() =72 7) () = =7 (7,
K, R \r, T, P, R \1, T,
pH = -log [H30%] pOH = -log [OH1]
pH = pKa + log (%) ASsurr = _AI;S“
AG® = AH° - TAS® Ecel® = Ered® + Eoc®
AE=B<12—12> X=-bi\/b2-4ac
WAL 2a
AG° = -nFg° C=Av
1= MRT AE =hv
F =96485 C/mol Kw=1.0x 10"
R = 0.08206 L atm/mol K; 8.3145 J/mol K B =-2.18x10"8J
1.0kg=221Ib Na = 6.022x10%
1.0in=2.54cm 1 atm = 101,325 Pa = 1.01325 bar
11b=453.59¢g 1J=1Nem=1kgem?es?=0.239 cal
c =2.998 x 108 m/s h=6.626 x 1034 J-s

Assume all gases behave ideally unless specifically told to do otherwise
Assume all solutions are aqueous and at 25 °C unless specifically told otherwise
Assume all gases are at STP unless specifically told otherwise

Simple Rules for the Solubility of Salts in Water

Most nitrates are soluble

Most salts containing Group 1 ions or ammonium (NH4") are soluble

Most chloride, bromide, and iodide salts are soluble except those of Ag*, Pb?*, and Hg.?*.
Most sulfates are soluble with the exception of Ba?*, Pb?*, Hg.?*, and Ca?*

Most hydroxide salts are only slightly soluble with the exception of Group 1 hydroxides.
Group 2 (Ba?* to Ca?") are slightly soluble.

Most sulfides, carbonates, chromates, and phosphates are only slightly soluble.
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Chemistry - 1

WYSE — Academic Challenge
Chemistry Test (Regional) — 2015

What is the implied uncertainty in a measurement that reads 534.32 mg?

A. £10mg B. £1mg C. £100 mg D. £0.01 mg E. £0.001 mg

What is the coefficient for hydrochloric acid when calcium hydroxide reacts with hydrochloric
acid to produce calcium chloride and water according to the reaction:

Ca(OH), + HCl — CaCl, + Hz0
A 1 B. 2 C. 3 D. 4 E. 5

During an experiment, you measure the following lengths for an object: 4.23 m, 4.21 m,
4.23 m, 4.22 m. If the true length of the object is 5.02 mm which statement best describes
your measurements?

Your measurements are neither accurate nor precise.
Your measurements are accurate and precise.

Your measurements are not accurate but they are precise.
Your measurements are accurate but not precise.

All of the above.

moow>

How many significant figures should be recorded for the result of the calculation below?

39+7.2
0.3128

A 5 B. 4 C.3 D. 2 E. 1

The iron(lll) ion, Fe*", will combine with the sulfate ion, SO4%, to form an ionic compound.
What is the expected chemical formula and name for this ionic compound?

A. FeSOq; Ferrous sulfate
FeSO.; Ferric sulfate
Fes(S04)s; Ferric sulfate
Fes(S04)s; Ferrous sulfate
Fex(S04)s; Ferric sulfate

moow

Titanium will form the cation Ti**. What is the formula for the ionic compound titanium(IV)
oxide, the white pigment in paint?

A. TiO4 B. TiO C. TisO2 D.TiO E. TiO:

A solution of K,SO4 and KCl is added to a solution of Ba(NOs).. Which of these compounds
will precipitate out of this combined solution?

A. BaCly(s) B. BaSOu(s) C. KNOg3(s) D. K2S(s) E. BaS(s)

2015 Regional



Chemistry - 2

8. Using the balanced chemical equation shown, what mass of FeCls will be produced from
6.00 moles of Cl,?

2 Fe(s) + 3 Clx(g) — 2 FeCls(s)

0.0250 g FeCls
1,460 g FeCls
649 g FeCl;
0.0550 g FeCls
342 g FeCls;

moow»

9. Hydronium (HzO%) is

a molecule.

a polyatomic anion.
a polyatomic cation.
an atom.

a gas.

moow>

10. Calcium carbonate reacts with hydrochloric acid to produce calcium chloride, water, and
carbon dioxide. Which of the following balanced chemical equations represents this
reaction?

CaCO; — CO + CO»

CaCOz + H, O+ CO; — Ca(HC03)2
Ca(HO) + 2 HCI — CaCl, + 2 H;0
CaCO; + 2 HCI — CaCl, + H,O + CO»
CaCOs3 +HCI — CaCl+ 2 H,0+ CO»

moow>

11. What mass of AICl; can be formed from 5.00 mol NiCl, and 5.00 mol Al according to the
following reaction?

2 Al(s) + 3 NiCly(ag) — 2 AICI3(aq) + 3 Ni(s)
A. 534gAICl; B. 267gAICl; C. 222gAICls; D. 444gAICls  E. 701 g AlCl3

12. In the following redox reaction which of the following statements correctly identifies the
oxidizing agent and the reducing agent.

6 Fe?*(aq) + Cr,0;%(aq) + 14 H*(aq) — 6 Fe®*(aqg) + 2 Cr¥*(aq) + 7 H.O(l)

H* is the oxidizing agent. Fe?* is the reducing agent.
Cr,0;% is the oxidizing agent. Fe?" is the reducing agent.
Cr,0;% is the oxidizing agent. Fe®* is the reducing agent.
Fe?* is the oxidizing agent. Cr,O7*" is the reducing agent.
Fe?* is the oxidizing agent. H* is the reducing agent.

moow>
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Chemistry - 3

What is the concentration of chloride ion in the same volume of a solution that is 0.300 M
NaCl and 0.200 M MgCl,?

A. 0.700 M B. 0.500 M C. 0.300 M D. 0.200 M E. 0.250 M

An unknown pesticide is made up of 18.28% carbon, 0.77% hydrogen, and 80.95% chlorine.
What is the empirical formula of the pesticide?

A. C:HCls B. CH:CI C. CsHCl2 D. CgHsCls E. CoHCIs

With the discovery of isotopes, which postulate of Dalton's original atomic theory must be
modified?

Atoms of the same element are the same.

In chemical reactions, the arrangement of atoms is changed.

Atoms combine with other atoms in whole number ratios to form compounds.
Matter is made up of atoms.

Atoms are conserved in a chemical reaction.

moow>

are discrete packages of atoms connected together in well-defined
numbers and ratios with no overall charge.

Molecular ions
Molecules

lonic compounds
Covalent lattices
None of the above

moow>

What is the difference between an experimental reading of 2 seconds and another reading
(of the same event) of 2.0 seconds?

The first reading (2 s) is more precise.

The first reading (2 s) is more accurate.

The second reading (2.0 s) is more precise.

The measurements are exactly the same, because 2 = 2.0.

You cannot discern a difference between the two measurements.

moow>»

If 8.1 g of K2SO, are dissolved in water to form 175 mL of solution, what is the molarity of
potassium ions in the solution?

A. 93 M B. 21 M C. 0.27 M D. 0.13 M E. 0.53 M

Methane can be decomposed into two simpler substances, hydrogen and carbon.
Therefore, methane

must have the formula CH.
must be a mixture.

is a gas.

cannot be an element.

is combustible.

moow>
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Chemistry - 4

PCls dissociates to give PCl; and Cl; according to: PCls(g) «» PCls(g) + Clx(g).

The partial pressures of PCls, PCls, and Cl; at equilibrium are 0.875 atm, 0.463 atm, and
1.98 atm, respectively. The value of the equilibrium constant is

A. 1.05 B. 0.95 C. 3.74 D. 0.20 E. 2.50
Which of these is a chemical change?

silkkworms convert mulberry leaves into silk
wool is spun into yarn

the hair stylist cuts your hair

bleaching powder dissolves in water

none of the above

moowz

What is the pH of a solution if its [OH"] is 7.9 x 10~" M?
A. 9.98 B. 7.90 C. 12.82 D. 10.7 E. 7.00

Which statement about Q (the reaction quotient) and K (the equilibrium constant) is not
correct?

If Q <K, a shift toward the reactants is favored as the reaction moves to equilibrium.
If Q > K, a shift toward the reactants is favored as the reaction moves to equilibrium.
If Q << K, a shift toward the products is favored as the reaction moves to equilibrium.
If Q = K, the reaction is at equilibrium.

All of the above are correct.

moowz

Which of the following reactions would produce a salt that is acidic in solution? Consider the

reactants are added in equimolar amount.

A. HF + LiOH B. KOH+HCI C. HNOs+NHs D. HCl+ NaOH E. KCI + NaCl

In an electromagnetic field alpha particles will

be attracted to the positive pole of the field

be attracted to the negative pole of the field

be undeflected in the field

be distributed evenly to both negative and positive poles
carry some electrons of its own

moow>

Which of the following is not a general phase of pure substances?

A. solid B. gas C. liquid D. solution E. none of these

Which of the following molecules has only one lone pair electron on the central atom?

A. CH, B. SO; C. BCls D. H:S E. H20



Chemistry - 5

28. In the following reaction, I~ is consumed at a rate of 2.5 M.s™1. What is the rate of formation
of I, in M.s™1?

IO +51+6H" > 3,+3H0
A 4.2 B. 25 C. 15 D. 1.0 E. 0.25
29. What is the oxidation number for nitrogen in Cu(NOs): for the following reaction?
Cu(s)+ 4 HNO3z(aq) — Cu(NOs3)2(aq) + 2 NO2(g) + 2 H20(1)
A. -5 B. 4 C. +4 D. +5 E. +7

30. What type of reaction is shown by this graph?

A. Exothermic

L B. Endothermic

Enthalpy R C. Dissolution
H D. Precipitation
— E. Gas evolution

P

reaction coordinate
reactants —» products

31. Which of the following molecules has an odd number of valence electrons?
A. [NH4* B. NHs C. NO; D. N.O E. COs*

32. Determine the wavelength of light having an energy of 2.25 x 107%° J.

498 x10% m
1.13x10°m
1.02 x 102 m
1.02x10%m
8.83x107"m

moow>

33. Which of the following chemical elements has properties that are most similar to selenium?

A. Arsenic B. Sulfur C. Phosphorus D. Bromine E. Chlorine
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34. The Lewis dot structure for oxalic acid is shown in the drawing. Which statement about the

35.

36.

37.

38.

39.

bond angles for oxalic acid is not true?

«O: 02

>

The bond angles for the left half of the molecule are the same as those for the right half
of the molecule.

Both O-C-O bond angles are 120°.

The O-C-C bond angles are 120°.

The H-O-C bond angles are 120°.

All of the above are incorrect.

mo O w

Suppose you have a 2.5 L sample of gas at 132 °C. If the pressure does not change, what
will the volume be at 35 °C?

A. 33L B. 0.66 L C. 25L D. 5.7L E. 19L

The final gas pressure in a stomp rocket is 2.75 times the initial pressure. What is the final
volume of the gas if the initial volume is 2.73 L?

A. 0.993L B. 273 L C. 751L D. 223L E. 550L

A 2.32 L balloon contains helium at 1.00 atm and 25 °C. How many grams of helium are
contained in the balloon?

A. 0.191gHe B. 452gHe  C. 422gHe D. 0.379gHe E. 2.32gHe

As you move from the left to the right across the periodic table, which of the following is the
correct trend?

Decreasing electron affinity
Increasing atomic radius
Increasing ionization energy
Decreasing atomic mass
Decreasing electronegativity

moowy

In which of the following ways is a 5s orbital likely to differ from a 1s orbital?

A. The maximum probability of finding an electron in a 5s orbital will be closer to the
nucleus.

The probability of finding an electron in a 5s orbital will vary with the angular direction.
A 5s orbital will be able hold more than 2 electrons.

The electrons in a 5s orbital will have a lower energy.

The size of a 5s orbital will be greater.

mo o
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40. What is the density of methane gas, CH,4, at STP?

A. 0.716 g/L B. 0.660 g/L C. 3.87¢g/L D. 0.736g/L E. 1.4049/L



