Chemistry 106: General Chemistry
Syracuse University Project Advance
Fall 2014 Exam #1

Name Date

(1)~ Which one of the following is an extensive property?

(a) density

(b) mass

(c) boiling point

(d) freezing point

(e) all are extensive properties

(2)  Platinum has a density of 21.4 g/cm’®. What is the mass of 5.9 cm® of this metal? (express
correctly the number of significant figures in your answer)

(a) 0.276 g
(b) 1.3x10%g
(c) 126. ¢

) 3.6¢

(e) 3.63 ¢

(3)  The number of significant figures in the mass measured as 0.05010 is

@1 (2 (@3 @4 @S5

(4) Asolutionisa

(a) pure mixture

(b) heterogeneous mixture
(¢) pure element

(d) homogeneous mixture
(e) pure compound



(5)  The melting point and the normal boiling point of water can be used to calibrate
thermometers. What are these respective temperatures in Kelvin de grees?

(a) 32and212

(b) 0 and 100
(c) 100 and 273
(d) 0and 373

() 273 and 373

(6)  Which of the statements I-V is (are) correct?

L Barium Nitrate is Ba(NO3),

II. Calcium carbonate is CaCOs
118 Sodium perchlorate is NaClO,
Iv. Lithium carbonate is Li,COj
V. KNOs is potassium nitrate

(a) all are correct
(b) all except IV

(c) I and IV only
(d) L1, and III only
(e) none is correct

(7) The species '|H, %,H and >/ H represent three

(a) allotropes

(b) homologs

(c) isomers

(d) isotopes

(e) members of an homologous series

(8) A sodium ion differs from a sodium atom in that the sodium ion

(a) is more reactive

(b) has fewer electrons

(c) is an isotope of sodium

(d) exists only in solution

(e) has a negative charge on the nucleus



©)

(10)

(11)

(12)

(13)

When alpha particles were shot at a gold target, most of the particles were undeflected.
This indicated to Rutherford that

(a) the gold foil was continuous matter

(b) the mass of the gold atoms was spread out thinly and the electron carried the
negative charge

(c) the atoms of gold were mostly empty space

(d) the alpha particles had great penetrating power and the nucleus has a positive
charge

(e) the alpha particles had charges opposite to those on the gold nuclei

and reside in the atomic nucleus

(a) protons, electrons

(b) protons, neutrons

(c) neutrons, electrons
(d) none of these

Which one of the following formulas is also an empirical formula?

(@) CsHsO,
(b) CoHeSO
(c) HyO,
(d) HpP,0¢
(e) CeHs

Magnesium reacts with a certain element to form a compound with the general formula
MgX. What would be the most likely formula for the compound formed between
potassium and element X?

(a) KX

(b) KX,

(c) KoX;

(@) KX

(¢) potassium and X cannot form a compound

The species formed when a neutral atom loses an electron is called

(a) an anion.

(b) acation.

(c) an isotope.

(d) acharge mass ratio.
(e) an isomer.



(14)  What is the sum of the coefficients for the following chemical reaction when it is

balanced?
Al + Fe;04 — AlL,O; + Fe
(a) 9
(b)y 16
() 17
(d) 24

(¢) none of the above

(15) The composition of oxalic acid is 26.7% carbon, 2.2% hydrogen and 71.1% oxygen, by
mass. What is the empirical formula of oxalic acid?

(a) CHO,
(b) CHO
(C) C2H04
d CHO,

(e) none of the above

(16) Which combination represents a 5 Fe*" ion?

(a) 57p,26n, 54e
(b) 26p, 31n, 29
(c) 26p,31m, 26¢
(d) 57p,26n,23e
(e) 26p,31n, 23e

(17) A certain element has two naturally occurring isotopes. These isotopes have mass
numbers of 63 and 65, and their fractional abundances are, respectively, 0.692 (69.2%)
and 0.308 (30.8%). What is the atomic weight (or atomic mass) of this element?

(a) 58.7
(b) 63.1
(¢) 63.6
(d 64.4

() 654



(18)  According to the following balanced reaction, how many moles of
manganese(Il) chloride can be produced when 1.83 g of HCI gas completely reacts with
manganese(IV) oxide?

MnOy(s) + 4 HCl(aq) -—---> Cly(g) + MnCly(g) + 2H,0()

(a) 0.0125 moles
(b) 1.577 moles
(c) 0.010 moles
(d) 0.00313 moles
(e) none of these

(19)  How many aluminum atoms are there in 25 g of Al;S3?

(a) 1.0x 107
(b) 2.0x 10%
(c) 4.5x10%
(d) 4.0x 10?!
(e) 6.0x 10

(20)  What is the percentage of mass of oxygen in vanillin, CgHgOs, which is used as a
flavoring?

(a) 27.3%
(b) 31.6%
(c) 45.8%
d) 63.2%
(€) 68.4%

(21) A compound has an empirical formula of CH, and a molecular weight of 56.06 amu.
Calculate the molecular formula of the compound:

(a) CH2

(b) CsHs
() CoHy
(d) GCsHy

(e) CqHg



Questions (22) and (23). Consider the following reaction:
4K Oy(s) + 2H,0(1) - 4KOH(s) + 30,(g)

The reaction vessel initially contains 0.25 mol KO, and 0.15 mol H,0.

(22)  Which is the limiting reactant?

(a) KOz

(b)) HO

(c) KOH

d O

(¢) cannot be determined from the given data

(23)  How many moles of O, can be produced?

(a) 0.22 mol
(b) 0.19 mol
(¢) 0.25mol
(d) 0.15mol
() 0.39 mol

(24)  What is the molarity of sodium hydroxide (NaOH, molar mass = 40.01 g) solution made
by dissolving 57.2 g of NaOH in 250 mL of water?

(@  0.1092M
(b) 2.80M
() 143M
@ 699M

€ S572M



(25)  When a 25.0 mL sample of HNO;3(aq) was titrated with 0.101 M NaOH(aq), the
stoichiometric point was reached when 41.2 mL of the base had been added. What is the
concentration of HNOs(aq) in the sample?

(@  0.166 M
(b)  0.00416 M
©  0.104M
@  0.101M
(&) 0332M

(26)  The balanced net ionic equation for the precipitation of CaCO; when aqueous solutions
of Li,CO; and CaCl, are mixed is

(a) 2 Li*(aq) + COs*(aq) ------ > LiyCOs(aq)

(b) 2Li"(aq) + 2 Cl(aq) ------ > 2 LiCl(aq)

(¢) Li'(aq) + Cl(aq) ------ > LiCl(aq)

(d) Ca**(aq) + COs*(aq) - > CaCOs(s)

(e) Li,COs(aq) + CaCly(aq) ------ > 2 LiCl(aq) + CaCOx(s)

(27)  What are the respective molar concentrations of Na™ and SO, afforded by dissolving
0.500 moles of Na,SOQ, in water and diluting it to 1.33 L?

(@  0.665 and 0.665
(b)  0.665and 1.33
(¢  1.33 and 0.665
(d  3.76 and 7.52
()  0.752 and 0.376



EC)  The combustion of 3.42 g of a compound known to contain only nitrogen and hydrogen
was burned in oxygen. The result was the formation of 9.82 g of NO, and 3.85 gof
water. Determine the empirical formula of this compound. SHOW ALL WORK

() NH

(b) NH;
(©) NoH
(d) NH;
(&) NoH,



TABLE 4.1 _Solubility Guidelines for Common lonic Compounds in Water __

Soluble Ionic Compounds Important Exceptions
Compounds containing NO3~ None
' C,H30,” None ‘
ar Compounds of Ag*, Hg,?*, and Pb?*
. Br~ Compounds of Ag*, Hg,?*, and Pb?*
I Compounds of Ag*, Hg,%", and Pb?*
- 80,* Compounds of 5r?*, Ba**, Hg,**, and Pb
Insoluble Ionic Compounds. - Important Exceptions .
Compounds containing s* Compounds of NH,*, the alkali metal
: cations, and Ca?*, Sr**, and Ba®*
CO;%" Compounds of NH,* and the alkali metal
cations
PO+ Compounds of NH,* and the alkali metal
cations
OH™ Compounds of the alkali metal cations,

and Ca?*, Sr?*, and Ba?*

TABLE 4.5 Activity Series of Metals in Aqueous Solution

Metal Oxidation Reaction
! Lithium Lis) — Li*@ag) + e~
! Potassium K) — K'ag) + e~
Barium Ba(s) — Ba**(ag) + 2¢”
Calcium Ca(s) —> Ca’*(ag) + 2¢~
Sodium Na(s) —> Na*(ag) + e~
Magnesium Mg(s) — Mg2¥ag) + 2e~
Aluminum Als) — APYag) + 3¢~
Manganese Mn(s) —> Mn®*(ag) + 2~
Zinc Zn(s) —> Zn**(ag) + 2~
Chromium Cr(s) — Cr’*(ag) + 3¢~
fron Fe(s) — Fe?*(ag) + 2e~
Cobalt Co(s) —> Co?*ag) + 2e~
Nickel Ni(s) — Ni**(ag) + 2
Tin Sn(s) —> Sn’*(ag) + 2
lead Pb(s) —— Pb**(ag) + 2¢
Hidragen Halg) —= 2H%(ag) + 2e”
Copper Cu(s) —> Cu’*(ag) + 2~
Silver Ag(s) — Agtag) + e
Mercury Hg() — Hg?*(ag) + 2~
Platinum Pt(s) —> Pt**(ag) + 2¢”
Au(s) — AuP*(ag) + 3¢~

CGold

LY
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