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1-Which one of the following atoms/ions is

diamagnetic
A.Mn2+

B.cu*

C.Cr3+

D.Fe3*

E.Fe2*

ANS:B




2-a mixture of three gases has a total pressure ot 1380mmHg at 298
K .The mixture contain 1.27 mol CO,, , 3.04 mol CO and 1.50 mol Ar .

What is the partial pressure of CO
A.356mmHg

B.722mmHg

C.0.258atm

D.5345mmHg

E.8020mmHg




3-

N

which one of the following ions has greatest lattice

energy”?

A.
B.
C.
D.

RCL=KF=KBr=KI
KClI

I
RBr

E.RF

ANS:E




4-Using the following data:
Reaction: 2 KMnO, + 5 Hg, CL, + 16*HCI>10 HgCL, +2 MnCL, + 2KCL +

8H,0
Molar mass (g/mol): KMn0,=158.0 , Hg,Cl,=472.09
Mass(g): KMn0,=316.1 , Hg,CL,=1999 , HCl=excess

~

The excess reactant(s)would be :
A. Only RKMnO,

B. KMnO4 and HCI

C. Only HCI
D. RMnO, and Hg.Cl, Y

E. KMnO, and HCl




5-what is the shape of PF - molecule ?

A. Trigonal pyramidal

B. Distorted tetrahedral(seesaw)
C. Square planner

D. Tetrahedral

E. T-shaped

ANS:B
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grams are necessary to produce (200g)of sulfuric acid
(98.07 g/mol) in the folowing reaction ?

250, +0,+2H,0 2 2H,SO,

A.33.69

B.36.7¢g

C.131g

).61.3¢g

-.202g

ANS:B




N

7-One of the following is the strongest electrolyte:
A.H,SO,

B.H,0

C.0,

D.C.H..O

6° 1276

ANS:A




8-which of the following atoms has the highest
ionization energy?

A.O

B.Na

C.N
D.Li
E.Ca

ANS:C




N

9-Which of the tfollowing has the greatest lattice energuy:
A.CaCl,

B. MgCl,
C. BaCl,
D. SrClL,

E. All have the same lattice energy.
ANS:B




N

10-What is the shape of IF *

A. square planner
B. seesaw

C. octahedral

D. T shape

ANS:B




11-One of these molecules is polar :

A. 3r2

B. IBr
C. 39(3[2
D

. BF,

ANS:B




N
12-which two ions from the following have the electron

Configuration:[Ar]|3d6é
A. Ti*2and V+3

B. Fe*2and Co+*3

C. Fe*3and Mn+2

D. Mn*3 and Cr+2

E. Cr+3and V+2

ANS:B




N

13-what is the maximum number of electrons that can
have this quantum numbers

N=3 L=1 ml=-1

A. 2

B.3

C.1

D. 4

E.S
ANS:A




14-which element has the highest for ionization energy?
A. As

B.K

C.Cs

D. Bi

E. Ga

ANS:A




N

15-which one of the following molecules is nonpolar?
A.IF,

B.BrF3
C.XeF4
I).HZO
ANS:C




(" H A

16- ‘
/N "H

C..
e M H
H \H H
Which statement is correct

A. The hybridization of C atom in CH, is SP2

B. The hybridization of N atom in NH, is SP3

C. The hybridization of C atomin CH,, is SP3

D. The hybridization of O atom in H,0 is SP

E.CandB.are correct

O

ANS:E




17-arrange the following ions order of increasing ionic radius :
Na*/Mg+2/ N-3/ F-

A. N-3>F->Na*>Mg+2
B. F->N-3>Na* > Mg+2
C. Na*>F->N-3>Mg+2
D. Mg*2>N-3>Na* > F-
E. F->Mg*2>N-3>Na*




N

18-which of these is paramagnetic
A. Cr+3

B. Zn*2

C. Cu*

D. Zn

E. Ne

ANS:A




N\
19-which one of these ions is not isoelectronic with Ar?

A. S-2
B. Ca*2
C. Fe*2
D. Cl-
E. R~

ANS:C




20-which one of the following orders of increasing
electronegativities is correct

A.Mg<P<N<Si

B.N<Mg <P <Si

C.Mg<N<P<Si

D.Mg<Si<P<N

E.Si<Mg<N<P

ANS:D




N
21-which of the following molecules has central atom

with sp3 hybridization?
A. SF,

B. BH,

C. BeCl,

D. BClL,

E. H,0

ANS:E




r

22-which one of the following;zgof guantum numbers
Is allowed

A.n=3,1=1,m =-1,m_=+1/2

B.n=2, .=1,mL:+2,mS=+1/2

C.n=3,1=0,m =0,m_=0

D.n=2, .:2,mL:—1,mS=—1/2

E. n=3,l=1,mL=—2,mS:—1/2

ANS:A




23-what volume of CO, gas at 1.00 atm and 800 K could be
produced by the reaction of 45.0 g of CaCO, according to the

equation?
CaCO,(s)=>Ca0(s)+CO,(g)
(Molar masses (g/mol): CaC0,=100.1,Ca0=56.1,C0,=44.0,

R=0.0821 atm.L/mol.R)
A.34.8 L
B.29.5L
C.14.8 L




N

24-which one of the following molecules is nonpolar?
A. BeCl,

B. OF,
C. CH,C
D. H,0
E. NH,
ANS:A




N

25-which one of these is a strong electrolyte?
A.H,0

B. KOH

C. CH,COOH (acetic acid)

D. C,H,O(ethanol)

EN,

ANS:B




26-what is the mass, in grams, of 5 arsenic (As) atom?

(molar mass ot As=74.9216 g/mol , Avogadro’'s number= 6.022%1023)
A.1.00%10-18g

B.74.9¢

C. 5.48%10-22¢g
D.6.22%10-22¢g
E.8.04%1021¢g

ANS:D




27-what is the best answer tMort for:
(4.416g + 7.656g)

4.791mL

+0.380g/mL

A.2.900 g/mL
B. 2.9000 g/mL

C.2.9g/m
D. 2.9 g/m
E.3.0g/m

ANS:




(in RJ/mol):

2H-H+ N=N 2 NA
/N bond |Bond energies(KJ/mol) _
H-H 466
A. +90 N=N 945
p N-N 163
B. +110 N-H 391
C. +130
D. +150
_E.+170 .

"28-based on the bond energy’, calculate ™ Hfor the reaction

ANIQ.-



29-balance the following equation with the smallest whole
number coefficients . Choose the answer that is the sum of the
Coefficients of the reactants in the balanced equation

Mg,N, + H,0 >Mg(OH), + NH,

A. T
B. 12
C.5
D. 3




4 N

30-how many grams of CsNO, (molar mass=194.9 g/mol)

Are needed to prepare a 100.0 mL of 0.1700 M CsNO,

Solution?
A.2.790 g
B.2.414 ¢
C.6.626¢
D.3.313 g
E.4.225¢

-

ANS:D
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Department of Chemintry Ceneral Chemistry 0303101 The University of Jordan
Instructors name: Pinal Exam (50 Marks) Hection

Name (in Arabic): Form 3 Studem 1D

1. The density of a liguid is 2.65 g/cm?. Caleulate the mass of 0.25 m” of this liquid (in kg).
n) 7.1x107 b) 9.5x10* c) 5.0x)10% d) 6.6x10° €) 8.2x104
2. The correct name for PyOs is:

a) Phosphorous(V) oxide b) Phosphorous pentoxide ¢) Diphosphorous pentoxide.
d) Phosphorous oxide ¢) Phosphoric oxide

3. The mass of one molecule of a compound is 2.03x102 g. Calculate the molar mass of the compound (in g/mol),
(Avogadro's Number = 6.02x10%),

) 122 b) 158 ¢) 192 d) 146 €) 134

4. Which of the following pairs of agueous solutions would not produce a reaction when mixed?

a) NaNO; and CuClz b) Na,SO, and Ba(Ol); ¢) Ba(OH): and HCl
d) CuCl; and Na;PO, e) AgNO; and HCI

5. The molar mass of an unknown gas was measured by an effusion experiment. It was found that it took 60 s for
a given volume of the gas to cffuse, whereas the same volume of nitrogen gas required 48 s to effuse under the

same conditions (rate of effusion a0 1//M y- The molar mass (in g/mol) of the gas is:

a) 25 b) 35 c) 18 d) 31 ¢) 44

6. Consider the reaction: CyHsOH(/) + 30:(g) — 3H:0(g) + 2C0Ox(g), AH=-1236 k).

If the reaction mixture expands under constant pressure and does work on the surroundings equal to 5.0 kJ, then

AU (internal energy change) for the reaction (in kJ/mol) is:

a)- 1231 b) -1237 c)-1251 d) -1241 €)-1246
7. When 0.0500 mol of HCl(ag) reacted with 0.0500 mol of NaOH(aq) in a coffee cup calorimeter, the

temperature of the solution increases by 5.99°C. What is the enthalpy change for the following reaction (in kI’

HCl(aq) + NaOH(ag) — NaCl(aq) + H.O(/)
Assume that the heat capacity of the calorimeter and its contents is 465.4 J/°C.

a) -55.8 b)-38.6 ¢)38.6 d) -0.139 e) 55.8
8. All the following statements about the quantum numbers are true except:

a) my has 2/ + 1 possible values. b) n may take values from 1 to .

¢) ny may take values of +/ to -/, including zero. d) / may take integral values from 1 ton—1.

¢) ms may take only the values of +1/2 and -1/2

9. The ground state clectron configuration of manganese atom (2sMn) has unpaired electrons and is __

a) 5, paramagnatic b) 0, diamagnetic ¢) 2, paramagnatic d) 3, paramagnatic
e) 5, diamagnetic

10. Which of the following ¢clements has the largest second ionization encrgy?
a) Si b) Cl c) Na d)S ) Mg

ol
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Dupattmuent of Chemistry General Chemistry 0303101 The University of Jordan
Tnstructor's name: Final Exam (50 Marks) Section

L1, The ground state electron configuration of »Cu ajom Is;
a) [Ar] 48! 3d'° b) [Ar] ds! ad? ¢) [Kr) 4s' 34" d) [Kr] 4s? 3d" e) [Ar] 45° 3¢

12. Which of the following isovlectronie fons his the smallest radins:

a) Ca® bh) M O s QF"
13. Which of the following compounds would be expeeted 1o have the highest mehing polm?

1) NCh b) QCl, ¢) MgCly d) LiCl ¢) CCly

14, Which of these species have nwo resonance structures?

) CHy b) CHO ¢) 1hO d)y NOLCI ¢) H:S

15. ‘The formal charge on N in the Lewis structure of NO;™ is
) +2 b) +1 ¢ 0 -1 ¢) -2
16. which of the following compounds does not obey the octect rule?

a) SiCls b) XeCle c) Pl d) HS ¢) NOy™

17.What is the molecular geometry (shape) of BrFy—?

a) T-shaped b) tetrahedral ¢) square planar

d) trigonal pyramidal ¢) seesnw or distorted tetrahedral

1. ‘The hybridization of the central otom, P, in PClyis:

a) sp’ b) sp? ¢) sp d) sp'd? o) sp'd

19.  Which of the tulicwing compounds is polar (has a dipole moment)?

) CFe b) ik ) BeF, d) XeFy ¢) Bry
20. According to valence-bond theory, the bonding in ketene, 1,CCO, is best deseribed as

a) five n bands, b) three o bonds and two  bonds.

¢) four a bonds and two = bonds, d) four o bonds und one x bond.

¢) five o bonds.
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Form 1

Department of Chemistry General Chemistry 0303101 The University of Jordan
Incomplete Final Exam ‘21/02/2022° (50 Marks)

Instructor's name: Section:

Name (in Arabic): Student 1D:

1) The number with the most significant zeros Is ______,

A) 250000001 15) 0.00002510 C) 25100000 D) 0.02500001 B) 2501 « 10~7

2) The correct name for HNO7 (s
A) nitrous acld B) pemitric acld C) nitric acid D) hyponitrous acid  E) hydrogen nitrate

3) Calculate the percentage by masa of hydrogen in PtCI2(NH3)2.
A) 1.008 1) 0.034 C) 1558 D) 0.672 E)2.016

4) What mass in grams of hydrogen |s produced by the reaction of 4.73 g of magnesium with 1.83 g of water?
Mg (s) +2H0 (1) — Mg(OH)2 (s) * H2(®)

A)0.102 D) 0.204 C) 0.0485 D)0219 £)0.0162

5) How many moles of Na* are present in 343 mL of a 127 M solution of Na2504?
A)13 B) 0.436 C) 087 D) 111 E)3.70

6) Which of the following is not part of the kinetic-molecular theory?

A) Atoms are neither created nor destroyed by ordinary chemical reactions.

B) The volume occupied by all of the gas molecules in a container is negligible compared (o the volume of the conlaine
C) Gases consist of molecules in continuous, random motion.

D) Collisions between gas molecules do not result in the loss of energy.

E) Attractive and repulsive forces between gas molecules are negligible.

7) The value of AH" for the reaction below is 72 k. k) of heat are released when 80,9 grams of HBe is forma
this reaction. H2(g) + Br2(g) — 2HBr(g)

A)-72 B) 0.44 oOn D)36 E) 144

8) Which one of the following is not a valid value for the magnetic quantum number of an electron in a 5d subshell?
Al B)2 O3 D)-1 E)O

9) Of the following, which gives the correct order for atomic radius for Mg, Na, ', Si and Ar?
A)Si > P> Ar> Na > Mg
B)Na>Mg>Si>P> Ar
C)Ar > P> 5i > Mg > Na
D)Ar > Si > P> Na> Mg
EYMg > Na>P>Si> Ar

10) Of the cholces below, which gives the order for first ionization energies?
A)Ga > Ge > Se > Br > Kr
B)Kr > Se > Br > Ga > Ge
C)Ga > Br > Ge » Kr > Se
D)Kr > Br > S¢e > Ge > Ca
E)Br > Se > Ga > Kr » Ge
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11) Which of the following (s an Isoelectronic senes?

A) O, P, Ne, Na* ms, CL ALK QB> 5k, Asd, Tedt
D) I, Q" be, I+ €) 52, 12, 2, -

12) The Lewls structure of Natiaahows

A) rach nitrogen has two nonbonding electron palrs ) each hystrogen has one nonbonding electron pair
©) & nitrogen-nitrogen single bond D) a nitrogen-nitrogen triple bond
H) each nitrogen has one nonbonding electron palr

13) Of the bonds CC, C-C, and OoC the C-Chond bs .

A) weakest/shortest 1) strongest/shortest C) srongestNongest
D) intermediate in both strength and length E) weakest/longest

14) How many equivalent resonance structures can be drawn lor the moleculs of 503 without having to violate the octet
rule on the sulfur atom?

A3 B2 o1 )5S B)4

15) Given the clectronegativities below, which covalent single bond s moat polar?

Element: H C€C N O

Electronegativity: 21 25 30 35

A)O-C n)O—H ©O0-N D)C-H E)N~H
16) The ground-state electron configuration of the element i3 [Krj5s1445.

A)Nb B)Te OCr D) Mn E) Mo
17) The F-B-F bond angle in the BF2- ion is approximately

A) 90° B) 109.5° 0120 D) 180° E) &0*

18) Thereare_wvand ______ n bond(s) in the H2C=Cliz molecule, R

A)3and 4 B)5and 1 C)3and2 D)2andd E)dand 3
19) The molecular geometry of the PF4* lon is
\) trigonal pyramidal B) octahedral C) trigonal bipyramidal D) tetrahedral ) trigonal planar
0) The hybrid orbitals used for bonding by Xe in the unstable XeF2 molecule are orbitals.
) sp3d? B) sp Qsp? D) sp3 E)sp3d
Good Luck
2
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Q,: a 250000001,
Qi HNO; - nitrous acid - a
Qs molar mass of  PEC I, (NH3), = 300045049 /mol.

“ZH = 1.008 97 mol fi xbmbH (007 = 20067 @+ E
%00.04 50 97 mol PLCIINKS), {0 | PLCAZIONY),

Quy : M¢)+2H,0 — M%(OH), + Ha
d 7 N
433g "833 s @
2‘?.505_3_ 13.0153
xal ol

n"s = l;.::os = 0.195 mol 1wol Hﬁ —» Twol Ha "”‘n’ =)¢”:l 20195 mo/
}L“xo cl'.gso'S = 0,10% ma! 1”! ”30-—)1m, Ha
0.102 — n"z = ”“1 =010l = 0.051 »wl -—)M
2
- '"'H, = 0.05| x2.0169 =0102 9 >0
Qs " y,.50, = 0.3432 x 1.2F mol - 0.4366! ).
P
0.435€! mol NaySOg x 2 mol Na®  _ 0,821 1ol

Qe é

Q2 Ha+ Brg — 2HBr  AH"=-T2KT.  tyg, = %‘l
9

= Tmol.

2m0l WBy — -32KT

{mol WYy — 9 aiszﬂ_.ebwld& —)=D‘_
2 release
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The Periodic Table of the Elements

relative atomic
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Final 021

A 1.728 in? a substance has a mass of 36 grams. What is the density of the substance in
g/cm??
(1 inch = 2.54 cm)

A) 21
B) 5.6
C) 30
D) 14
E) 1.3

Answer: E

. What is the atomic weight of an element consisting of two isotopes, one with mass = 64.23

amu, relative abundance = 0.260), and one with mass = 65.32 amu ?

A) 65.3 amu
B) 64.4 amu
C) 64.9 amu
D) 65.0 amu
E) 64.8 amu

Answer: D

If 2.89 g of an osmium oxide contains 2.16 g of osmium (molar mass = 190.23 g/mol), what
is the empirical formula of the oxide ?

A) 0503
B) 0504
C) 0Os0s
D) 0OsO
E) 0s0;

Answer: B

. When 250. mL of a 0.15 M solution of (NH4)2S is added into 120. mL of a 0.053 M solution

of CdSO4, how many grams of CdS are formed ? (Molar mass of CdS = 144.5 g/mol)
(NH4)25(aq) + CdSQa(aqy—> CdSs) +(NH4)2504(aq)

A) 5.4g

B) 0.92g

C) 2.6g

D) 1.9g

E) 530g

Answer: B

(%Y CamScanner



5. Three 1.0-liter flasks are filled with H;, O; and Ne, respectively , at STP , which of the
following statements is true ?

A) Each flask has the same number of gas molecules.

B) The velocity of the gas molecules is the same in each flask.
C) The density of all gases is the same.

D) There are twice as many Ne atoms than O; and H..

E) None of the above is true.

Answer: E

6. Calculate AH? .., for the following reaction at 25.0 °C :
Fe30a4(s)+ COg) —» 3FeOgs) + COzq
AH/(KJ/mol) -1118 -110.5 -272  -393.5
A) -263 KJ
B) 54 KJ
C) 109 KJ
D) -50 KJ
E) 19KJ

Answer: E

7. A 0.156 mol of methanol, CH3;0H, was combusted in the presence of excess oxygen in a
bomb calorimeter. If the temperature of the calorimeter increased from 24.00 °C to 29.77
°C and the heat capacity of the calorimeter and its contents was 19400. J/9C, calculate AU
for the reaction in KJ/mol.

A) -314 KJ/mol
B) -789 KJ/mol
C) -718 KJ/mol
D) -121 KJ/mol
E) -69.5 KJ/mol

Answer: C

8. Which statement about the four quantum numbers which describe electrons in atoms is
wrong?

A) n = principle quantum number, n = 1,2, 3,......

B) { = Angular momentum quantum number, (= 1,2,3,....

C) m = magnetic quantum number, m = (-{),...,0,...,(+{)

D) ms = spin quantum number, ms= +1/2 or -1/2.

E) The magnetic quantum number is related to the orientation of atomic orbitals in space.

Answer: B

CamScanner



2.

10.

11.

12.

Which of the following electron configurations is correct for nickel (zsNi)?

A) [Ar] 4s' 3d°
B) [Kr] 4s' 4d8
C) [Kr] 4s' 3d®
D) [Kr] 4s? 3d®
E) [Ar] 4s? 3d8

Answer: E

The valance shell electronic configuration ns?np* corresponds which one of the following
elements in its ground state?

A) As
B) Ca
<) Cr
D) Br
F) S

Answer: E

In the ground state of cobalt (;7Co) atom there are unpaired electrons and the atom
is

A) 3, paramagnetic

B) 5, paramagnetic

C) 2, diamagnetic

D) 0, diamagnetic

E) 2, paramagnetic

Answer: A
Which one of the compounds below is most likely to be ionic?
A) GaAs
B) ScCl;
C) NO2
D) CCly
E) ClO:

Answer: A

(%Y CamScanner



13. The Lewis structure for hydrogen cyanide (HCN) shows:

A) 2 double bonds and two lone pairs of electrons on the N atom.

B) 1 C-H, 1 C=N bond, 1 lone pair of electrons on the C atom and 1 lone pair of electrons
on the N atom.

C) 1 C-H, 1 C-N bond, 2 lone pair of electrons on the C atom and 3 lone pair of electrons
on the N atom.

D) 1 triple bond between C and N, 1 N-H bond and 2 lone pairs of electrons on the C
atom.

E) 1 triple bond between C and N, 1 C-H bond and 1 lone pairs of electrons on the N
atom.

Answer: E

14. In the Lewis structure of XeBr4 molecule, the number of lon pairs of electrons around the
central Xe atom is:

A)O
B) 1
C)2
D)3
E) 4

Answer: C

15. Which one of the following does not obey the octet rule?

A) PCl;
B) CBry4
C) NF;
D) OF;
E) AsF3

Answer: E

16. Which of the following ions has the largest ionic radius?

A) Cl
B) Ca?
C) P*
D) K*
E) S*

Answer: C

(%Y CamScanner



17. The geometry around each carbon atom in C;H, is:

18.

19.

20.

A) trigonal planar

B) linear

C) tetrahedral

D) octahedral

E) trigonal pyramidal

Answer: A
Which of the following four molecules is (are) polar: PH3;, OF;, HF, BCl3?

A) all except BClz
B) only HF

C) only HF and OF;
D) none of them

E) all of them

Answer: A
What kind of hybrid orbitals are utilized by the carbon atom in CF4 molecules?

A) sp
B) sp?
C) sp?
D)sp*d
E) sp?® d?

Answer: C

Which of the following represents the number of m bonds and ¢ bonds in the best Lewis
structure of H2504?

A)6ocand2
B)4oand2
C)4cand4m
D)6ocandonem
E)Scand2m

Answer: A

(%Y CamScanner
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Chemistry 101

Final Exam 020

Done by:
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1. Which is a reasonable mass corresponding to 1026 molecules of a
substance?

a. 100 gram

b. 100 microgram
c. 100 nanogram
d. 100 milligram
e. 100 kilogram

2.Consider the following reaction: 2A + B 223C+ D; 3.0 mol A and 2.0
mol B react to form 4.0 mol C. Which is the percent yield of this
reaction?

a. /5%
b. 67%
c. 50%
d. 89%
e. 100%

3. What is the net ionic equation for the reaction of NH3 with HNO3?
a. H*(aq) +OH(aq) =2 H20(l)

b. H(aq) + H*(agq) =2 H2(g)

c. NHs(aq)+ HNOs(aqg)—> NHsNOs(aq)

d. NHs3(aq) + H*(aq) =2 NHs*(aq)

e. NH3(aq) + NOs (ag) =2 NH2 (aq) + HNOs(aq)

...........................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................
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4. Which of the following atoms is the most electronegative?
a. B

b. N

c. Na

d. Cs

e. Al

5. What is the molecular geometry around an atom in a molecule or ion
which is surrounded by five single bounds and no lone pairs of
electrons?

a. trigonal planar
b. tetrahedral

c. linear

d. octahedral

e. trigonal bipyramidal

6. What volume of ammonia gas measures at 547.9 mmHgqg and 27.6 °C,
is required to produce 8.98 g of ammonium sulfate according to the
following balanced chemical equation?

2NH3(g) + H2504(aq) =2 (NH4)2504(S)
a.L 18

b.1.16

c. L0.00397

............................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................



............................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................

d. L 4.65
e. L 0.000992

/. What is the standard enthalpy change for the following reaction?
3CHa(g) +403(g) > 3CO,(g) + 6H20(g)
CH4(g) AH°f (KJ/mol) -74.87

03(g) AH°f (KJ/mol) +142.7

CO2(g) AH°f (KJ/mol) -393.5

H20(g) AH°f (KJ/mOl) -241.8
a.+2285.1 KJ

b. +2977.5 KJ

C.-3426.5 KJ

d.-2977.5KJ

e.-2285.1 KJ

8. What is the net ionic equation for the complete neutralization of the
triprotic acid citric acid, H3CsHsOg, by a strong base?

a. H*(aq)+0OH(aq) = H,O(l)

b. 3H*(aq) + 30H(aq) =2 3H,0(l)

c. H3CeHsOg(aq) +3NAOH(aq) =2 3 H.0O(l) +Na3CsHsOg(aq)
d. H3CsHsOg(aqg) + 30H(aq) =2 3H,0(l) +CsHs06* (aq)

e. H3CgHsOg(aq) + NaOH(aq) =2 H,O(l) + NaH,CgHsOg(aq)

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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9. Which of the following electron configuration represents an excited
state of the indicated atom?

a. He: 1s?

b. P: 152 252 2p® 352 3p? 4s'
c. Na: 1s? 2s 2p°® 3st

d. Ne: 1s% 2s% 2p°

c. N: 1s% 252 2p3

10. A thin sheet of iridium metal that is 3.12 cm by 5.21 cm has a mass
of 87.2 g and a thickness of 2.360 mm. What is the density of iridium?

a. 0.441 g/cm?
b.0.044 g/cm3

c. 2.260 g/cm?
d.22.600 g/cm?

e. 3.36%103 g/cm?

11. A 1.74 g sample for an element contains 7.887*10%! atoms. What is
the element symbol?

a. |

b. Cs
c. Cd
d. Sb

e. In

............................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................
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12. Which of the following subshells does not exist?
a. 4d
b. 2s
C. bg
d. 3f

e. 3p

13. which of the following compounds would be expected to have the
highest melting point?

a. OCl;
b. CCly
c. LiCl
d.MgCl,
e. NCls

14. The complete combustion of phenylhydrazine, C6H5NHNHZ2, with
the oxidizer dinitrogen tetraoxide is shown in the following equation:

~ C¢HsNHNH, + N,O4 = CO,+ H,O0+ N,; When this equation
is balanced, the sum of all the coefficients (using smallest whole
numbers) is:

a. 10
b. 30
c. 20

............................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................
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d. 25
e. 15

15. Which molecule or ion has the same molecular geometry as SeO3*?
a.CO3*

b. NO3"

c. 503~

d. SeO3

e. SOz

16. Which pair of species is isoelectronic?
a. Ne and Ar

b. Li* and Ne

c. k*and CI

d. Na* and Be?*

e. K" and Na*

17. Which of the following is true?

a. The krypton 1s orbital and the helium 1s orbital are the same size
because both s orbitals can have only two electrons.

b. The krypton 1s orbital is smaller than the helium 1s orbital because
krypton’s p and d orbitals crowd the s orbitals.

...........................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................
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.

c. The krypton 1s orbital is larger than the helium 1s orbital because
krypton’s ionization energy is lower so it’s easier to remove electrons.

d. The krypton 1s orbital is smaller than the helium 1s orbital because
krypton’s nuclear charge draws the electrons closer.

e. The krypton 1s orbital is larger than the helium 1s orbital because
krypton contains more electrons.

18. The reaction of iron with hydrochloric acid is represented by the
following thermochemical equation:

Fe(s) + 2HCl(aq) 2FeCl2(aq) + H2(g); A H°: -87.9 KJ; If, in a particular
experiment, 1.56KJ of heat was released at constant pressure what
volume of H2(g) ,measured at STP, was produced?

(R=0.0821 L.atm/(k.mol))
8. 0397 L

b.22.41L

c. 1.26*%10° L

d.1.38*10° L

e.0.434 L

19. Which of the following is the best explanation for a covalent bond?
a. positive ion attracting negative ions.
b. an interaction between outer electrons.

c. electrons simultaneously attracted by more than one nucleus.

...........................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................



------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
.

d. the overlapping of two electron-filled orbitals having different
energies.

e. the overlapping of unoccupied orbitals of two or more atomes.

20. A 70.4-L sample of a gaseous hydrocarbon measured at 1.00 atm
pressure and 25.0 °C is burned in excess oxygen, liberating 4.06*10°KJ
of heat at constant pressure. What is the identity of the hydrocarbon?

(R=0.0821 L.atm/(K.mol));

Substance AH°f(KJ/mol)
COx(g) -393.5
H>0(l) -285.8

a. ethane (C2H6,AHof=-84.68 KJ/mol)

b. acetylene (C2H2,AHof= 226.73 KJ/mol)
c. propane (C3H8,AHof=-104.7 KJ/mol)
d. ethylene (C2H4, AHof= 52.47 KJ/mol)
e. propylene (C3H6, AHof= 20.41 KJ/mol)

21. ammonia can be made by reaction of water with magmesium
nitride: ~ MgsNy(s) + H20(l) = Mg(OH),(s) + NHs(g); When the
equation is properly balanced, the sum of the cofficients is:

a. b
b.9
C. 8

............................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................
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d.12
e. 14

22. Which of the following solutes dissolved in 1000g of water , would
provide the greatest number of particles?

a. 0.030 mol of acetic acid, CH3COOH

b. 0.030 mol of calcium sulfate, Ca(NH>);
c. 0.030 mol of urea, CO(NH>)-

d. 0.030 mol of barium chloride, BaCl>

e. 0.030 mol of ammonium nitrate,NHzNOs

23. How much heat is liberated at constant pressure when 97.7 g of
calcium oxide reacts with 29.0 L of carbon dioxide gas, measured at
1.00 atm pressure and 25.0 oC ?(R=0.0821 L.atm(K.mol))

CaO(s) + CO2(g) = CaCO3(s); AH°=-178.3

a.-1.74*10* KJ

b.-2.11*10% KJ

c.-5.22*10% KJ

d.-5.17*%10° KJ

e.-3.11*10% KJ

24. What is the molecular geometry of the bromate ion, BrOs?
a. square planar

b. square pyramidal

............................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................
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c. trigonal planar
d. tetrahedral

e. trigonal pyramidal

25. A barn is an atomic unit of area equal to 10°® m?. What is the
surface area of the Earth expressed in unit of barn? Assume Earth is a
sphere with a radius of km. (The surface area of a sphere is 4mrr?).

a. 5.12*10%* barn
b.5.12*10 barn
c. 5.12*103%° barn
d. 5.12*103%° barn
e.5.12*10%° barn

26. Which of the following statements concerning lattice energy is
false?

a. MgO has a larger lattice energy than NaF
b. MgO has a larger lattice energy than LiF

c. Lattice energy is often defined as the change in energy that occurs
when an ionic solid is separated into isolate ions in the gas phase.

d. The lattice energy for a solid with 2+ and 2- ions should be two times
that for a solid with 1+ and 1- ions

e. all of these are true

............................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................
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27. Which of the following statements is true about the ionization
energy of Mg?*?

a. it will be equal to the ionization energy of Li

b. it will be equal to and opposite in sign to the electron affinity of Mg?*
c. it will be equal to and opposite in sign to the electron affinity of Mg”
d. none of the above

e. it will be equal to and opposite in sign to the electron affinity of Mg

28. What is the total number of valence electrons in the sulfite ion?
a. 32

b. 8

c. 30

d. 26

e. 24

29. In 0.266 mol of trimellitic acid, CsH3(COOH), there are:
a. 2.67*10%° hydrogen atoms

b. 1.60*10%2 molecules

c. 4.80*10%° oxygen atoms

d. 6.41*10%* molecules

e. 1.44*10% carbon atoms

.........................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................

...................................
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30. The total number of oxygen atoms in 1.93 g of CaCOs3 is:
a. 2.24*10%
b. 1.92*10
c. 5.81*%10%
d. 3.49*10%
e. 4.65%10%

31. What is the total number of valence electrons in N>O?
a. 1/
b. 11
C. 22
d. 34
e. 16

32. In which of the following reaction will the pressure increase upon
completion of the reaction at constant temperature?

a. CoHsO(1) + 302(g) = 2CO,(g) + 3H,0(1)
b. Cl2(g) + 3F2(g) = 2CIF3(g)

c. 2NO(g) + O2(g) =2 2NO:(g)

d. C(s) + O2(g) = CO2(g)

e. 4NHs(g) + 50,(g) 24N0O(g) +6H,0(g)

................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................
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33. What is the volume occupied by a mixture of 0.774 mol of N, and
0.774 mol of O, gases at 1.04 atm and 25.6°C?

He el |
b.36.5L
c.1.56L
d.18.2 L
e.1.1*10° L

34. When 50.0 mL of 1.27 M of HCl(aq) is combined with 50.0 mL of
1.32 M of NaOH(aq) in a coffee cup calorimeter, the temperature of the
solution increase by 8°C. What is the change in enthalpy for this
balanced reaction?

HCl(aq) + NaOH(aq) 2NaCl(aqg) + H20(l); Assume that the solution
density is 1.00 g/mL and the specific heat capacity of the solution is 4.18

J/g.°C
a.55.8 KJ
b.-51.5KIJ
C.-26.8 KJ
d.51.5KJ
e.-55.8 KJ

............................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................
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35. What is the standard enthalpy change for the combustion of
gaseous propylene, CsHg?

C3H6(g) + 9/202(g) = 3C0O2(g) + 3H20(l)
C3H6(g) AHOf (KJ/mol) +20.4

CO2(g) AH®f (KJ/mol) -393.5

H20(1) AHCf (KJ/mol) -285.8

a. -658.9 K

b. +2017.5 KJ

c. -2058.3 K/

d. +2058.3 K/

e.-2017.5 KJ

36. What is the total number of valence electrons in the monohydrogen
phosphate ion,HPO4*?

a. 30
b. 34
c. 28
i, 32
e. 36

37.What is tha O-N-O bond angle in the nitrite ion?
a. 109°
b. 180° and 90°

............................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................
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c. 90°
d. 180°
e. 120°

38. Which ground-state electron configuration is incorrect?
a. K: [Ar]4st

b. Na: 1522522p°3s?

c. Zn: [Ar]3d104s?

d. Fe: [Ar]3d>

e. Br: [Ar]3d1%s?4p°

39. Which molecule or ion has a trigonal pyramidal molecular
geometry?

a. H,CCO
b. H,CO
C. CoHg
d. CHs*
e. CHs

40. Which of the follwing subshells does not exist?

a. 2s

b. 6g

............................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................
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c. 4d
d. 3p
e. 3f

41.Which of the follwing compounds has the most ionic bonding has the
highest percentage of ionic character?

a. CaF;
b. CsF
c. OF;
d. LiF
e. Lil

42. The approximate CCO angle in acetone, is:
a. 180°
b. 60°
c. 109°
d. 90°
e. 120°

43. What is the standard enthalpy of formation of liquid methylamine
(CH3NH)?

4CH3NH2(1)+ 1302(g) =4C02(g)+ 4NO2(g) + 10H20(l) AH° = -4110.4 KJ

............................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................
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C(s) + 02(g) = CO2(g) A H°=-393.5 K
2H20(1) = 2H2(g) + 02(g) AH°=-571.6 KJ
% N2(g) + 02(g) 2NO2(g) A HO= 33.10 KJ
a. +3899.2 KJ/mol

b.-3899.2 KJ/mol

c.-47.3 KJ/mol

d. +3178.4 KJ/mol

e. +47.3 KJ/mol

44. A barleycorn is an English unit of length equal to 1/3 of an inch.

What is the height of the Empire state Building (449 m)expressed in
barleycorn?

a. 4*10* barleycorn
b. 5*10% barleycorn
c. 3*10° barleycorn

d. 6*10* barleycorn

e. 6*103 barleycorn

45. The amount of calcium in a 15.0 g sample was determined by
converting the calcium to calcium oxalate, CaC204. The CaC204
weighed 10.3 g. What is the percent of calcium in the original sample?

a.12.1%
b. 68.7%

.
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c. 21.5%
d. 8.8%
e.27.5%

46. Which molecule or ion has the same molecular geometry for its
central atom(s) as BF3?

a. CoF4
b. BF4
C. Ck4

d. CyFs
e. CHs

47. What is the total volume of gases produced at 1092 K and 1.00 atm
pressure when 320 g of ammonium nitrite undergoes the following
decomposition reaction?

NH4NO; s) 2 N2 + 2H30g)
a.5%22.4 L

b.22.41L

c.20%22.4 L

d. 60%22.4 L

e.4%22.41

............................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................
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48. In which of the series of elements listed below would the elements
have most nearly the same atomic radius?

a. B, Si, As, Te
b. Na, Mg, Al, Si
c. F, Cl, Br, |

d. Na, K, Rb, Cs
c.Sc, T, V, Cr

49. Which pair of elements would form a covalent bond that is the least
polar?

a. S and Li
b.OandF
c. SS and Cs
d. Aland N
e.OandH

50.What is the final concentration of HCl in a solution prepared by
addition of 922.0 mL of 4.73 M HCl to 549.0 mL of 2.03 M HCI? Assume
volume are additive.

a.3.03 M
b.3.72 M
c.3.38 M
d. 0.00459 M

............................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................
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e.6./76 M

51. The following equation represents the partial combustion of, CH4.
2CH4(g) + 302(g) = 2C0O(g) + 4H20(g); At constant temperature and
pressure, what is the maximum volume of carbon monoxide that can be
obtained form 6.62*102 L of methane and 3.31*102 L of oxygen?

3. 221510 L
b.2.32*10° L
c. 1.32*103 L
d.9.93*10° L
e.6.62*10% L

52. Two metals of equal mass with different heat capacities are
subjected to the same amount of heat. Which undergoes the smaller
change in temperature?

a. The metal with the higher capacity undergoes the smaller change in
temperature

b. Both undergoes the same change in temperature
c. You need to know which metals you have

d. The metal with the lower heat capacity undergoes the smaller
change in temperature

e. You need to know the initial temperature of the metals

.........................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................
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53. Which of the following true?

a. The triple bond in N2 has a smaller bond order and a smaller bond
length than the single bond in F2

b. The triple bond in N2 has a larger bond order and a larger bond
length than the single bond in a F2

c. The triple bond in N2 has larger bond order and a smaller bond
length than the single bond in F2

d. The triple bond in N2 and the single bond in F2 have the same bind
order and same bond length

e. The triple bond in N2 has a smaller bond order and a larger length
than single bond in F2.

54. Which of the following has the shortest bond distance?
a. Ha

b. Br;

C. |2

d. F;

e, Cl,

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

........................................

----------------------------------------



............................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................
.

55. Which of the following processes will result in the lowest final
temperature of the metal-water mixture at equal specific heat of cobalt

is 0.421 1/(g.°C)?

a. the addition of 100 g of cobalt at 95°C to 20 mL of water at 25°C in an
insulated container

b. the addition of 100 g of cobalt at 95°C to 60 mL of water at 25°C in an
insulated container

c. the addition of 100 g of cobalt at 950C to 80 mL of water at 250C in
an insulated container

d. the addition of 100 g of cobalt at 950C to 40 mL of water at 250C in
an insulated container

e. the addition of 100 g of cobalt at 950C to 100 mL of water at 250C in
an insulated container

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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