O

Name: Date:

| MBI gis volustie, W, = 6022413996 m*mel
P .

: = 22,41309% Limol
CNufiohfhass . sy L6TAOZTRNE X 1077 kg
Planek’s constart ko= 662605896 3¢ 107 b
% 16 Protin mass’ - m, = 1.672621637 X 107V &g
S Spedd of Tight Cin = 2.09792458 % 10% mfs foxact)
MARON | acinim) ,
I(Kemoly* Standard acecleration g = 9.80665 mAs” (exact)

3143 kg Kenmol) | ot gravity
83145 KPasdu/(Kemiol
(1) The diagram below is a Born-Haber cycle for the formation of crystalline potassium fluoride.
Which energy change shown in the cycle corresponds to the heat of sublimation for
potassium?

K@+ F@)

kil

(A)1
(B)6
© 4
(D)5
(E)2
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(2) A mole of the substance (compound) water, H,0, refers to;
(A) 6.022 x 10> atoms of H and O
(B) 6.022 x 10® H,0 molecules
(C) 6.022 x 10® g H,0
(D) 12.000 g H,0
(E) one H,0 molecule

(3} A block of wood has the dimensions of 1.2 m x 5.0 cm x 7.0 cm and has a mass of 3.0 kg.
What is the density of the wood? (Note: 1 mL = 1 cm?)

(A)0.71 g/mL

(B) 140 g g/mL

(C) 0.071 g/mL

(D) 1400 g/mL

(E) 1.4 g¢/mL

(4) Choose the INCORRECT name/formula combination.

(A) NaClO, sodium chlorite

(B) Sr(I103), strontium iodate

(C) NaClOy sodium chlorate

(D) SCl4 sulfur tetrachloride
(E) NaClIO sodium hypochlorite

(5) Maprotiline, a tetracyclic drug prescribed or the treatment of depression, has the following
mass composition: C = 86.59%, H = 8.35%, and the rest is nitrogen. What is the
empirical formula for maprotiline?

(A) CsH3N
(B) C7H3sN3
(C) CgHN
(D) CzoHasN
(E) Cg7H3Ns

(6) From ammonia gas, one can obtain two different gases, each of which is a pure substance.
Using only this informatijon, it can be said with certainty that;
(A) ammonia cannot be an element
(B) one of the products is an element
(C) gases do not produce solids
(D) neither of the products can be an element
(E) both products are elements
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(7) What is the frequency (s™1) of electromagnetic radiation that has a wavelength of 0.53
m?

A) 1.6x108
B) 1.3x 1033

C) 1.3x10733
D) 5.7x 108

E) 1.8x 1079

(8) A species that differs in the charge from another atom of the same element:
D is called an isotope
IT) has more or less neutrons
III})  has lost or gained electrons
IV) iscalled anion
V) has the same number of protons

(A)Tand II

(B) I and III

(C) Il and IV

(D) I1L and TV
() 1L, IV, and V

(9) When the equation K38,03 + I > K3840¢ + KI is balanced with the smallest integer
coefficients, the coefficient of K1 is:
(A)4
(B)3
©)2
D)5
®1

(10) The molecular formula for caffeine is CgH;90>N;. How many moles of C atoms are present
in a 2.0 g sample of caffeine?
(A) 0.32 mole
(B) 0.082 mole
(C) 0.27 mole
(D) 0.010 mole
(E) 0.041 mole
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(11) 42.6 g of copper are combined with 84.0 g of HNO; according to the reaction:
3Cu + 8HNO; --n-u- > 3 Cu(NO3); + 2NO + 4H,0

Which reagent is limiting and what is the theoretical yield of Cu(NOs),?
(AYHNO;,93.8 ¢

(B)HNO;, 1256 g

(C)Cuy, 1256 ¢

(D) Cu(NO3)2, 1256 g

(E}Cu,93.8¢

(12) Choose the correct statement.
(A) Neutrons have no change and no mass.
(B) Electrons and protons have about the same mass.
(C) An electron has 1/1837 the mass of a proton.
(D) The atomic number is the total number of protons and neutrons in the nucleus.
(E) The charge of a proton is 1837 times the charge of an electron.

(13) The enthalpy change accompanying the reaction of 0.95 g of S in the flowing reaction is:
25(s) + 3 Ox(g) ------ > 2 S05(g) AH® =-790kJ

(A) -380 kJ
(B) -23 kJ
(C) -47kJ
(D)-12kJ
(E) -790 kJ

(14) What are the respective concentrations (M) of Mg?* and C,H;0," afforded by dissolving
0.600 mol Mg(C;H30,), in water and diluting to 135 mL?
(A) 0.889 and 0.444
(B) 4.44 and 8.89
(C) 0.0444 and 0.0889
(D) 0.444 and 0.889
(E) 0.444 and 0.444
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(15) Which of the following is a weak acid?
(A) HCI
(B) HNO;
(C) HCN
(D) HI
(E) HCIO4

(16) The temperature of a 35.2 g sample of iron increases from 23.7°C to 29.5°C. If the specific
heat of iron is 0.450 J/g-K, how many joules of heat are absorbed?
(A) 1.1 x 10°
B)92
(C) 0.450
(D) 1100
(E)4.3

(17) An electron cannot have the quantum numbersn=__ 1=
(A)3,2,3
B)3,2,1
(C)6,1,0
(D)3,2,-2
(E)1,0,0

(18) What volume (mL) of a concentrated solution of potassium chloride (9.00 M) must be
diluted to 350 mL to make a 2.75 M solution of potassium chloride
(A)2.75
(B)45.0
(©) 107
(D) 50.0
(E) 350

(19) Which of the following has AH¢{ = 0?
(A) COxAg)
(B) Na(s)
(©€) 01
(D) K0()
(E) NaCl(aq)
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(20) AH for the reaction

IFs(g) ------ > TF3(g) + Fa(g)

is kJ, given the data below.

IF(g) + Fa(g) ------ > IF3
IF(g) + 2 Fa(g) - > IFs(g)

(A)+1135
(B) +35
(C)-35
(D)-1135
(E) +355

(21) In a hydrogen atom, an electron in a
a photon.
(A)3p
(B)3f
(C)1s
(D) 3s
(E) 2s

AH = -390 kJ
AH=-745kJ

orbital can absorb a photon, but cannot emit

(22} The net ionic equation for the reaction between aqueous hydrochloric acid and aqueous

sodium hydroxide is .

(A) HCl(aq) + OH(aq) --—-—- > Cl'(aq) + H,O(l)

(B) H'(ag) + HCl(aq) +2 OH(aq) -—---
(C) H'(ag) +Na'(aq) + OH(aq) -------

(D)H'(aq) + OH(aq) - > Hy(])

> 2H,0() + Cl(aq)
> H0() + Na*(aq)

(E) HCl(aq) + NaOH(aq) ---—--> NaCl(aq) + H,O(l)

23 A AH corresponds to an
(A) positive, exothermic
(B) zero, exothermic
(C) zero, endothermic
(D) positive, endothermic
(E) large magnitude, exothermic
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(24) Given the data in the table below, AH®, for the reaction is kJ.

Ca(OH)(aq) + 2 H3As04(aq) > Ca(HAsO4)(aq) + 2 H;O()

Substance AH®; (kJ/mol
Ca(OH)(aq) -986.6
H3As504(aq) -900.4
Ca(H,AsO4)(aq) -2346.0
H0() -285.9

(A) -4219

(B) -744.9

(C) -4519

(D) -130.4

(E) -76.4

(25) The ground-state electron configuration of is [Ar]4s'3d’.

(A)V

(B) Mn

(®):

(D) Cr

(E) Fe

(26) What is the oxidation number of S in SO,?
(A) 0
(B)-2
(C) +4
D) -4
(E) +2

(27) The first ionization energies of the elements as you go from left to right across a
period of the periodic table, and as you go from the bottom to the top of a
group in the table.

(A) increase, increase

(B) increase, decrease

(C) decrease, increase

(D) decrease, decrease

(E) follow no clear pattern, are completely unpredictable
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(28) Electrons in the 1s subshell are much closer to the nucleus in Ar than in He due to the larger
in Ar.
(A) angular momentum quantum number
(B) Hund’s rule
(C) paramagnetism
(D) nuclear charge
(E) diamagnetism

(29) The hybridization of carbon in the HCN molecule is
(A4)s’p
(B) sp
(C) sp®
(D) sp
(E) sp

(30) The O-8-0 bond angle in SO, is slightly less than
(A) 109.5°
(B) 180°
(C) 90°
(D) 120°
(E) 60°

(31) The geometry of the right-most carbon in the molecule below is

H
(A) T-shaped
(B) tetrahedral
(C) trigonal pyramidal
(D) trigonal planar
(E) octahedral

CHE 106 8 Fall 2014 Final Exam



(32) Which of the followmg Isan isoelectronic series?
(A) B, Si*, As*, Te*
(B) Si*, P%, '§%, CP
(C) 0%, F, Ne, Na*
DO)F,ClI',Br, T
E)S, Cl, Ar,K

(33) The basis of the VSEPR model of molecular bonding is

(A) electron domains in the valence shell of an atom will arrange themselves S0 as to
minimize repulsions.

(B) atomic orbitals of the bonding atoms must overlap for a bond to form.

(C) regions of electron density on an atom will organize themselves so as to maximize s-
character.

(D) hybrid orbitals form as necessary to, as closely as possible, achieve spherical
symmetry.

(E) regions of electron density in the valence shell of an atom will arrange themselves so
as to maximize overlap.

(34) The blending of one s atomic orbital and two p atomic orbitals produces
(A) three s ;) hybrid orbitals.
(B) two sp hybrid orbitals.
(C) two sp hybrld orbitals.
(D) three sp® hybrid orbitals.
(E) three sp hybrid orbitals.

(35) The central iodine atom in ICl4 has non-bonded electron pairs and
bonded electron pairs in its valence shell,
(A)2,4
(B)1,3
(C)3,2
D)2,2
(E)3,4

(36) Of the molecules below, only is polar.
AL
(B} SFs
(C) CHy4
(D) SbFs
(E) AsH;
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(37) The reason that He diffuses faster than carbon monoxide, CO, is that He atoms are
than CO molecules.
(A) lighter
(B) less reactive
(C) more spherical
(D) smaller
(E) less polar

(38) How many moles of gas are there in a 50.0 L container at 22.0°C and 825 torr?
(A)18.4
(B)2.29 x 10*
(C) 0.603
(D) 1.70x 10°
(E) 2.24

(39) Of the following, which is a correct statement of Boyle’s law?
(A) /P = constant
(B) V/P = constant
(C) P/V = constant
(D) PV = constant
(E) V*T = constant

(40) A flask contains a mixture of He and Ne at a total pressure of 2.6 atm. There are 2.0 mol of
He and 5.0 mol of Ne in the flask. The partial pressure of He is atm.
(A)1.86
(B)0.74
(C)6.5
(D) 9.1
(E) 1.04

(41) Which of the following compounds is chromium(III) oxide?
(A) Cr;0
(B) Cr;0;
(C) Cr03
(D) Cr04
(E) CrOs;
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(42) The complete combustion of 1 mole of nitrobenzene, CsHsHO,, in a bomb calorimeter
liberates 3088 kJ of heat and increases the temperature of the calorimeter assembly by

140.0°C. What is the heat capacity of this bomb calorimeter?
(A) 1.25 kJ/°C
(B) 22.1 kJ/°C
(C) 432 kJ/°C
(D) 43.1 kJ/°C
(E) 4.53 kJ/°C

(43) A triple bond consists of

(A) two sigma and one pi bond

(B) three sigma bonds

(C) three pi bonds
(D) one sigma and two pi bonds

(E) three ionic bonds

(44) Which one of the following is the correct electron configuration for a ground-state

nitrogen atom?

1is s 2p
A Ll It
B) is 28 2p

T (T ITLT

is s 2p
O Aty Iny it

is 25 2p
D) [TLf (T4 (P11

E) None of the above is correct

(45) 'When NaCl dissolves in water, the force of attraction that exists between Na' and H,0 is

called:

(A) dipole-dipole

(B) ion-ion
(C) hydrogen bonding

(D) ion-dipole

(E) none of the above
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(46)  The intermolecular force(s) responsible for the fact that H,O has the highest boiling point
in the series H,O, H,S, H,Se, H,Te is/are
(A) hydrogen bonding
(B) dipole-dipole interactions
(C) London-dispersion forces
(1)) mainly hydrogen bonding but also dipole-dipole interactions
(E) mainly London-dispersion forces but also dipole-dipole interactions

(47)  24.2 g of a gas initially at 4.00 atm is compressed from 8.00 L to 2.00 L at constant
temperature. What is the resulting pressure in atm of the gas?
(A) 4.00
(B) 2.00
(C) 1.00
(D) 8.00
(E) 16.0

EXTRA CREDIT - SHOW ALL WORK
A 0.920 gram sample of magnesium is allowed to burn in 0.321 g of oxygen gas. The
sole product of the reaction is magnesium oxide. After the reaction, no oxygen remains
and 0.809 g of magnesium oxide has been formed. What mass of magnesium is left
unreacted?
(A)0.432 ¢
(B)0.210¢g
(C)0.488 ¢
(D)1.408 ¢
(E)0.111 g
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'{ABLE 41 Soldbility dﬁidélfngs jgf_ggypfngn _!_onthznpg@gé in Water

Soluble Ionic Compounds Important Exceptions

Compounds containing NO,~ None
C:H;0,~ None
Cl- Compounds of Ag*, Hg,*, and Pb**
Br~ Compounds of Ag*, Hg,?*, and Pb**

1 Compounds of Ag™, Hg,?*, and Pb?*
50,2 Compounds of Sr2*, Ba?*, Hg,**, and Pb**

Insoluble Ionic Compounds Important Exceptions .
Compounds containing g% Compounds of NH,", the alkali metal
: cations, and Ca??, Sr?*, and Ba®* :
COs* Compounds of NH, " and the alkali metal .
‘ cations
PO, Compounds of NH,* and the alkali mietal
cations
on~ Compounds of the alkali metal cations,

and Ca?*, 5r*, and Ba?t

TABLE 47-5' Acﬁvity Series of Metals in Aqueous Solution

Metal Oxidation Reaction
Lithium Li(s) —— Li*agq) + e~
. Potassium Ks) —> K*ag) + e
¢ Barium Ba(s) — Ba®**(ag) + 2¢~
. Calcium Cals) —> Ca®™ag) + 2e”
Sodium Na(s) — Na'(ag) + e
Magnesium Mg(s) —> Mg2¥(ag) + 2e”
Aluminum Alls) — APYag) + 3¢
Manganese Mn(s) — Mn®*(ag) + 2e”
Zine Zn(s) — Zn®*(ag) + 2e”
(hromium Cr(s) — Cr*(ag) + 3e”
lron Fe(s) — Fe®(ag) + 2e”
Cobalt Co(s) — Co®*ag) + 2e~
Nickel Ni(s) —> Ni**ag) + 2e~
Tin Sn(s) — Sn®*ag) + 2
Lead Pb(s) — Pb?Hag) + 2e~
P drogen CHARY — 2HMagi - 2e”
Copper | Culs) — Cu?*(ag) + 2¢~
Silver Agls) — Ag*(ag) + e
Mercury - He() — Hg*(ag) + 2e~
Platinum Pt(s) — Pt*"(ag) + 2e
“old Aufs) —n AuH(ag) + 3
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