Final General Chemistry [ Lecture Fall 2014 12/5/14 Friday form 9:20-A~ Dr. Hahn Exarn #
H i

Name h 1% ) (print) Name ___wu UV~ e /A Uy (sigr)
7 N A
Please show work for partial credit and full credit on the Long Answers and in some of the Short Answer Questions. f Vi
Multiple cheice questions have ne partial credit.  Please write anything you want graded legibly.  If I cannot read your
work, I obviously cannot gradeit. (2 pts print and sign exam) If you run out of space , please continue on the back page
of the exam and clearly tell me where the remaining answer canbe found. M =molesliter solution Ny = 6.022x 1023~ =

1 atm = 760 mm Hg = 760 torr’ K=9C4+27315 Piotal =PA + P+ Pe+..  X=n4/nyga1=Pa / Piotal
1mole of gas = 224 Liters PV =nRT R=0.08206(L atm)/{mol K) (Pp Vo) / (Py V) = T/ Ty

" Part] MULTIPLE CHOICE. Choose the one alternative that best completes the statement or answers the question.
Nao partial credit for MC. (2 pts per quiestion, 46 pts total) .

1} Idlentify the compound with ionic bonding, ' _ 1) _.{L
A) He B) Na Qs @NaBr E} HHO
2) How many valence electrons do the noble gases (group VIIIA) possess? 2) L
A7 B) 6 01 @s : E)2
8) Give the name for HpS0y. 3) .ﬁ‘ —
sulfuric acid
hyposulfurous acid
Q) persulfuric acid
D) persulfurous acid
E) suifuraus acid
4) Which of the following is an acid-base reaction? 4) __&
A) MgSO4(aq) + Ba(NO3)a(aq) - Mg(NO3)a{aq) + BaSO4(s)- )
2 HCl(aq) + Ca(OH)z(aq) ~ 2 HyO() + CaClz(aq)
Q) Cis) + Oz(g) - COAg)
D) Fe(s) + 2 AgNOg(aq) - 2 Ag(s) + Fe(NO3)7(ag)
E) None of the above are acid base reactions.
5) Identify acetic acid. (CHaCOOH) 5) __C._

A} strong electrolyte, strong acid
B} strong electrolyte, weak acie
CYhweak clectrolyte, weak acid

) nonelectrolyte
E) weak electrolyte, strong acid

6) Identify a cation. ’ 6) f ;

AV An atom that has lost an electron.

B} An atom that has gained an electron,

C) An atom that has gained a neutron.

D) Anatom that has lost a proten and a neutron,
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7) Predict the charge that a Mg ion would have.

A) 3+ B)2- @z+ D) 6- E) 1+
8) Identify the compound with the smallest dipole moment in the single bond in the gas phase.
A) LiF B) CIF @ Cly D} HF
9) Which of the following elements is a metal?
Fe B) Br Q) Kr D) As E}S
10) Which compound has the longest carbon-catbon bond len gth?
A) HoC=Cip By HC=CH
@ H3C-—CHjy D) all bond lengths are the same
11) Auis an example of L ;
A) a homogeneous mixture, an element.
C) a compound. D) a heteropeneous mixture.

12) Identify the number of VSEPRT electron pairs around a molecule with 2 tetrahedral shape.
A} 5 @ 4 01 D)2 F)3

13) An anion of -2 indicates that an element has

A) gained two protons.

B) lost two protons.

C} lost two neutrons.

D) lost two clectrons.

(B gained two electrons.

14) How many H+ ions can the acid, H3504 , donate per molecule?

A)l B)3 o @2
15) Which of the following quantum numbers describes the distance of the electron from the

nucleus ?

A) angular momentum quantum number

B) magnetic quantum number

Q) Schrddinger quantum number

D) spin quantum number
principal quantum number

16} Give the numbers for m for a p subshell {¢= 1).
A2 Hl,{l, 1 00,1 D)-2,-1,0,1,2

17} An ionic bond is best described as
A) the sharing of electrons.
B) the attraction that holds the atoms together in a polyatomic jon,
C) the attraction betwean 2 nonmetal atoms.
D) the attraction between 2 metal atoms,
@ the transfer of electrons from one atom to another.

13) §

[
i £

16) 15
) &
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18) Which of the compounds HNQ3, Ca(OH), KOH, and HJ, behave as bases when they are

dissolved in water?
A) only Hi (B Ca(OH) and KOH
C) HNO3 and HI D) only KOH

19) For a wave the distance betveen adjacent crests is called
A) frequency
- B) median
C) amplitnde
@ wavelength
E) area

20) Give the approximate bond angle for a molecirle with an octahedral shape.

A) 120° B) 109.5° @90° D) 180°

21) Tsotopes differ in the number of
A) protons.
neutrons,
C) beta particles.
D) elecirons.
E) neutrons and protons.

22) Determine the name for aqueous HE,
A) hydrofluorous acid
B) fluoric acid
hydrofluoric acid
D) hydrogen fivorate
E) fluorous acid

28) Identify the correct charges of the protans, neutrons, and electrons.
A} protons -1, neutrons 0, electrons +.1
EB) protons 0, neutrons -1, electrons +1
@pmtc}m +1, neutrons 0, electrons -1
)} protons +1, neutrons ~1, electrons 0
E) protons (), neutrons +1, electrons -1
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Part Ii Short Answer: Write the word or phrase or circle the choice that best completes each
statement or answers the question. Some questions may require that you show werl. If you do not
show work, you may lose points. Even on questions which do not require worlg, if you legibly show

work, you may get some partial credit,

Please show all worl on this exam itself, If you are going to show work on the scratch paper and want
me to grade it, clearly indicate where I can find your work. {84 pts)

1 Circle the following which is an glement {nota Compoand)

choices. (7 ptstotal, 1 pt each}

NO; ‘i’ ‘IB' NaBr B0

You may circle one, all or none of the

2, Circle all of the following which are strong acids. You may circle one, all or none of the choices,

{10 pts total, 2 pt each)

CH;COOH HF

3 Match the following to the letters shown. The letters may be used one time, many times or not at

ail. (8 pts total, 2 pts each)

(a) transition metal elements  (b) lanthanide, actinide elements

(c) main group elements

(4_:1) alkali metal elements  (e) alkaline earth elements (f) halogens (g) noble gases  (h) s block
(i pblock ) d block (k) fblock  (I) principal quantum number or period number (m) group number

tiodic Table of the Elements™

\
ICN
- e

- A "
e Tl RS
e - s|&JE [EZ1E)S
NS L (EET
\\.‘__,_ \.‘ , . Ir’ ‘.}é; Ch l.IL £
\\“""//\ P \“-

b \
m) M
, . "”.:" /
v I&\..V W //,
i L

- T
’-...,/J ..ill \i HL } \
/ LLL . i’ _.-‘\e',;"f 3
\ ql 'u:Lr,'-—‘-». v
\\ \/ g, // 4
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4 Give the correct formula for the compound made from the following element and polyatomic ions.
The ion charges are given together with the element and polyatomic ion symbol. (show work) (8 pts)

—L
B(+3) 8042 (-2) ® S0,

F)x + (94 20

/|

Y

J

.h / ; ;. ’Z/ } :‘\\- ; (]

(4 —

:E:IubilitI; ::}111:!?01??}1;) PbS0a  [(soluble) 0} (circle onc) in water? Explain using the .-
A2
P n SQ&M
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6. For the following precipitation reaction written as the molecular equation, £l in the blanks to write
the total ionic equation and the net ionic equation. (12 pts, 2 pts each)

Molecular equation

2 Lia PO, (ag) + 3 Ba(INIOg): {aq) —» Bas(POy)z (5) + 6 Li NOs {aq)

total ionic equation: i ) () A

6LiYag) + 2 GD§ }4 (ag + 3 A (g + 6NOS'@ag) >

%_(@L( )+ 6 _Q-[—_ (a)  + 6 NOs" (aq)

Net ionic equation
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7. Give the oxidation state of the following atom. Rither show work or explain where you got the
oxidation state. (8 pts, 2 pts each, show work) "5
(8pts, 2p _ O 'S =2

Mg_2e4 3  SinS0s2_ ”f‘f —7
el oment t-ﬂ% T S+ (=) =~
Sale - s ol sz -2tk
Mginmgen Tt _ oh o ) 2eh s
K;@m‘c&j ) 2OV
S g (| ) NOE subl
8a. How many arhitats {otbitals are m,) are in the § subshell 7 {fis the angular momehtum quantum

number of=3) *‘.;f _fzépt:iéhﬁ/ +, fu,f_/ T2 87

[0y (1) (®) (5)@ (circle one) (6 pts total, this number)

b. How many maximum number of electrons are allowed inthe f  subshell?

[2) ¢6) (10) (ci:cle one) (3 pis) # X7 = / ((4

9 Given the following correct Lewis Dot structure, circle the structure which is the one correct
resonance structures for the original correct Lewis Dot structure. (i.e. one of the structures is a valid
TEsanance structure, the other is not a valid resonance structure) [circle either (a) or (b)1(5 pts)

®_ o Ly )

aﬁe Sy
o N L /

'00.- b F@ as

SN o
{

(correct Lewis Dot struchure) (a)

Vesonrer A e '
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10a. For the bond between the atoms show the dipole of the bond using either the dipole moment arrow

or the delta symbols { 5+ /5—) (12 pts total, 4 pis each letter)

(A s hoe N/ tha 7
$f & (oerap)

LN - ~L 34 )

A
W

C. Is the molecule above [(puldr} or | mrc]e one of the two parenthesis) Explain giving at
least 2 sentences. (4 pts)
Jechor Sum = é@w ~3 M«W

F

T e A

{1
{ e e
- | - \ ) ;‘7 1
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Pare 1. Tong Answer Please show work for full credit and to receive partial credit. (68 pis)
TR Please attempt every problem for partial credit.  You will get no partial credit if you just rewrite

the question with ne change in anything.**=*

Please show all work on this exam itself. If you are going to show work on the scratch paper and want
me to grade it, clearly indicate where I can find your work otherwise, I obviously cannot grade work I
cannot find.

1: Dimensional Analysis Problem: For the reaction shown, if you start with 579.2 mL ofthe gas
CHsOH how many atoms of the element O (in the molecule CO7) do youhave ? (Na=6.022x%10%, 1
mole =22 4 Liters) (show work) (22 pis)

2 CH:OH(g) + 30x(8) > 2COx(g) + 4 H:0 ()

o i i

{ r

= L.

{
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2. Electron Configuration Problem: (24 pts)

(8). Give the electron configuration for the element Se using the notation (1s%,2s*,..... ). Show all
electrons starting from the lowest energy levels. (4 pts)

Se — /7 2—5/% }f 5f>§; {45;
oY 0 ¢ P

(b). What is the valence electron configuration for the element Se'? use same notation as in () above (3 oy
Y , ~ : i # L AL 1./ '\

(¢). Give the electron ccmﬁguratlon d1 agram for thc valence electrons for the same clcment Se (4 pts)
{use the notation ﬂ e 4l ... inwhich you use arrows to represent electrons )
2s

(d)  How many valence electrons is in the same element Se 7. Explam (3 pts)

T 6 — Cmféo%e

(&)  How many total electrons is in the same element Se ? Explam (3 pts)

(3] Give the Lewis Dot Symbol for the element Se ( 3pts) o

: e ﬂ .: B I_,' L ~ ; _-. -\_\- h' \\:.
(2) Fortheion Se? = | givethe electron configuration in the format 1s% 252 et (4 pts)

ffﬂzfi %f _%f / %’f’."?f £ 2" 4p*
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3. Other Type Problem: If you have 378.2 grams of the compound NaCl (FW NaCl = 5844
g/mol) (22 pts) =

a. How many moles of NaCl do you have ? Show work, {7 pts) U 2
o= MG il
'I\/ "‘CQ 5¢ ¢4 } G 4‘ 7 ’1

Mol el v“_ /
\\H_ '/ %/ d{ j sz/:_,x X

b. Ifyou dissolve the compound in water enough to ma 42302 milli Liters of the NaCl
solution, what is the molarity? Show work. (7 :

Tz 6412 matl 95‘/;1
s i (529

S s:ao/n(—ffﬁ-éj)

¢. Ifyou dilute the solution which you made up above by adding mare water to make upatotal
solution of volume 7578.2 mL, what is the new molarity. Show work. (hddﬁme\;djlute = |
M. V. ¢} (8 pts)

Meo = 1:Sho Vi, = 4230, Zﬁ\_{’

M

MALJ = J/M{75\75’2,,j/ <,L =L
(570 4240,2 me) = ) (7578 20

MUy = (/, T19)(4230,2 ng).
i 7575 5 0.854 4.1
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Final General Chemistry I Lecture Fall 2014 12/5/1d. Friday form 9;30 8 Dr.Hahn  Exam ¥

Name

a

cone e e o (print) Name: N ) ¢ i W 5

: rmgn}

Please show work for partial credit and full credit on the Long Answers and in some of the Short Answer Questions.
Multiple choice questions have no partial credit,  Please wiite anything you want graded legibly.  If I cannot read your
work, I obviously cannot grade it. (2 pts print and sign exam) If you run out of space, please continue on the back page
of the exarn and dearly tell me where the remaining answer canbe found. M = moles/liter solution N 4 = 6.022 x 1023

760mmHg=760torr  K=9C+27315  Piopgq=Pa+Pp+PC+..  X=1a/notal=Pa/ Piotal
1mole of gas=224 Liters PV =nRT R=0.08206(L atm}{(molK)  (PpVp)/ (PyVy) =T,/ T,

latm=

Part1

MULTIPLE CHOICE. Choose the one alternative that best pletes the siat t or answers the question.
No partial credit for MC. {2 pts per question, 46 pts tatal)

1) Give the approximate bond angle for a molecule with an octahedral shape.
A} 105° . P ) 120° D} 109.5° _ E) 180°

2) Identify the correct charges of the protons, neutrons, and elections.
A) protons +1, neutrons -1, electrons 0
B) protons ~1, neutrons 0, electrons +1
C) protons 0, neutrons +1, electrons =1
protons +1, neutrons 0, electrons -1
E) protons 0, neutrons -1, electrons +1

3) Give the name for HpSOy.
A) persulfuric acid
E) sulfurous acid
C) persulfurous acid
D)} hyposulfurous acid
@ sulfuric acid

4) Identify the compound with the smallest dipole moment in the single bond in the gas phase,
A) CIF B)Clp Q) LiF

5) Which of the following quantum numbers describes the distance of the electron from the
nucleas ?
A) angular momentum quantum number
prindipal guantum number
q magnetic quantum number
D) spin quantum number
E) Schrédinger quantum number

6) Predict the charge that a Mg ion would ha@
2+

A) 3+ B} i+ D) 6~ E) 2-

7) Identify the number of VSEPRT eleciron pairs around a molecule with a tetrahedral shape.
A)2 B)3 (S D)5 E)1

Dr.Hahn General Chemistry ILecture  FinalExam  Fall 2014 930 form B
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B) How many valence electrons do the noble gases {group VIHIA) possess?
Al @ 8 Q6 D)7

9) Which of the following is an acid-base reaction?
@ 2 HCl(aq) + Ca(OH)2(aq) ~ 2 H2O(l) + CaCla(aq)
B) C(s) + O2() - CO2(g)
C) MgS04(aq) + Ba(NO3)a(aq) ~ Mg(NOz)a(aq) + BaSOx(s)
D} Fe(s) +2 AgNO3(aq) ~ 2 Ag(s) + Fe(NOg)a(aq)
E) None of the above are acid base reactions.

10) An anjon of -2 indicates that an element has
A) lost two electrons.
B) gained two protans.
C) lost two protons.
D) lost two neutrons.
gained two electrons.

EJZI

11) Give the numbers for my for a p subshell (= 1).
Qo1 D)1,2

A)-2,-1,0,1,2 @}1. 0,1

12) Determine the name for aqueous HF.
A) hydrogen fluorate
B) hydrofluorous acid
hydroflucric acid
fluorous acid
E) fluoric acid

13} Identify acetic acid. (CHCOOH)
#A) strong electrolyte, weak acid
((g}weak electrolyte, weak acid

-) weak electrolyte, strong acid
D) strong electrolyte, strong acid
E) nonelectrolyte

14) Which of the compounds HNQOg, Ca(OH)p, KOH, and HI, behave as bases when they are

dissolved in water? .
A) HNO3 and HI B) only Hi
C) only KOH @Cﬂ({)ﬂ]zaﬂd KCH

15) For a wave the distance betweesn adjacent crests is called

A) median
B) amplitude
C) area

D) frequency
wavelength

Dr. Hahn  General Chemistry I Lecture Final Exam  Fall 2014
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16) Which compound has the longest earbon-carbon bond lenpth?
(A} HaC-—CHg B) HoC=CH>

C) HC=CH Dj} all bond lengths are the same

17) Identify the compound with ionic bonding.
A) Na B) HoO ) He D)5

18) Identify a cation.
An atom that has lost an electron,
B) An atom that has lost a proton and a neut‘mn
C) An atom that has gained an electron.
D) An atom that has gained a neutron.

19) An tonicbond is best described as
A) the attraction between 2 metal atoms.
@ the transfer of electrons from one atom to another.
C) the sharing of electrons.
D) the attraction that holds the atoms together in a po]yatonuuon
E) the atiraction between 2 nonmetal atoms.

20) Which of the following elements is a metal?

Fe B)Br Qs D) As
21) Auis an example of
A} a homogeneous mixture. @fm element.
C) a heterogeneous mixhire. D) a compound.

22) How many H+ {ons can the acid, H2504 , donate per molecule?
2 B)3 Q1

23) Isotopes differ in the number of
A) beta particles.
B) electrons.
) neutrons and protans.
@, neubrons.
E} protons.

Dr. Hahn  General Chemistry I Lecture  Final Fxam  Fall 2014
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Part Il _Short Answer: Write the word or phrase or circle the choice that best completes each
Statement or answers the question. Some questions may require that you show work. If you do not
show work, you may lose points. Even on questions which do not require work, if you legibly show
work, you may get some partial credit,

Please show all work on this exam itself, If You are going to show work on the seratch paper and want
me to grade it, clearly indicate where I can find your work. (84 pts )

1. Circle the following which is a compound (not an element) You may circle one, all or none of the
choices, . (7 pts total, 1 pt each)

Ca Br @ & He

2. Circle all of the following which are We.al_c acid . You may circle one, 41l or none of the choices.
(10 pis total, Z pt each)

HBr HNO, LSO,

3 Maitch the following to the letiers shown. The letters may be used one time, many times or not at
all. (8 pts total, 2 pts each) '

(1) transition metal elements (b) Ianthanide, actinide elements (¢} main group elements

(fi} alkali metal elements () alkaline earth clemenis (f) halogens () noble gases  (h) s block
() pblock () d block (k) fblock (1) principal quantum number or period number (m) group number

SIS
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4 Give the correct formula for the compound made from the following efement and polyatomic ions.
The fon charges are given together with the element and polyatomic ion symbol. (show work) (8 pts)

Sr(+2) PO43(-3)

5. Is the molecule  Li;P0y4 r (inso]uble)]“(circ!e one) in water? Explain using the

solubility chart. .(8pts) ——
Al R i i '5._\
\@AWJ Qe A 5 0llits

Ly s an alkale metal

\ . < ﬁnﬂ} M
— 90 |

Dr.Hahn  General Chemistry I Lecture Final Exam Fall 2014 form (9:30MWF form B) page 5
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6. For the following precipitation reaction written as the molecular equation, fill in the blanks to write
the total ionic equation and the net jonic equation. (12 pts, 2 pis cach)

Molecular equation

(NH222COs (ag) + BaBra(aq) > BaCOs; (s) + ZNHs Br (aq)

."-...E -'L
g%
P l,':l.lr.'i\ L/ /
total icnic equation: ( U\ 4 e
\ e By T i
Q—M&ﬁ» @y + CO?(ag + Ba? (ag) + z_@r_(aq)

—

=2 BaCOx(s) -+ 2_..@&%#{3@ th 24&_(3@

Net jonic equation

Ba*(aq) + g [2% _(ag) | > @Q_CC? (s)
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7 Give the oxidation state of the following atom. Either show work or explain where you got the
oxidation state. (3 pts, 2 pts cach, show work) ]

=

Sin S0, { 'z’ o o

AV i

ch_ &0
< enert n MGt

ClinHCl__ ol ‘ ~ NaNos! £ 5 C) ;S _,,/_
P () M t2 (-2) <~/ o
has oxncte o LG ()

SPTH Y <Tbv  pht S

8a.  How many orbitals (orbitals are m) are in the p subshell ? (p is the angular momentum quantum

number of ¢ =2f | (_{{ O{ +{

[MaQ )@5} {(7) I (circle one) (6 ptstotal, 3 pts each this number)

b. How many maximum number of electrons are allowed in the p subshell?

[(2@10){14)} (circle one) (3 pts) ?7 }(, B 6 g ‘

° Given the following correct Lewis Dot structure, circle the structure which is the ene correct
resonance structures for the original correct Lewis Dot structure, (i.6. one of the structures is a vatid
resonance structure, the other is not a valid resonance structure) [eircle either (a) or (b)] (5 pts)

(correct Lewis Dot structure) ()

Dr. Hahn  General Chemistry T Lecture  Final Exam Fall 2014 form (9:30MWF form B) page 7
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10.  a Forthe bond between the atoms show the dipole of the bond using either the dipole moment

arow or the delta symbols (8+/6—) (12 pts total, 4 pts each letter)
P CQ (s forertor~
Pt__-_..m__cg _ 4 m &M Mm 4 P

™ -

. [
c. Is the molecule above (f(polar) pr (nonpolar)] (circle one of the two parenthes
least 2 sentences. (4 pts)
/ .
\
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Part I. Tong Answer Please show work for full credit and to receive partial credit. (68 pts) )
*x=x Please attempt every problem for partial credit.  You will get no partial credit if you just rewrite

the question with no change in anything. **#*

Please show all work on this exam itself. If you are going to show work on the scratch paper and want
me 1o grade it, clearly indicate where I ean find your work otherwise, I obviously cannot grade work I
cannot find. '

1. Dimensional Analysis Problem: For the reaction shown, if you start with 17.9 mL of the gas 02
how many atoms of the element _H (in the molecnle H>0) do you have ? (Na=6.022 x 10%, 1 mole =
22.4 Liters) (show work) (22 pts)

2 CHsOH(e) + 30x(g) = 2C0:(g) + 4H:0 (g)

o

Dr. Hahn  General Chemistry T Lecture Final Exam Fall 2014 form (9:30MWF formB)  page 9 -
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2. Electron Configuration Pr : (24 pts)

(a). Give the electron configuration for the element Ba using the notation (15, 25%,.....). Showall
electrons starting from the lowest energy levels. (4 pts)

ra = (5525 ) 2% 75 zf/ SLI
?76{)( éﬂp/ 952“ 46{/ 500/ 6,(‘ é@;*‘«%\i{z

(b). What is the yalence electron configuration for the element Ba? use same notation as in () above(d

pis) _ N
| ©s* Nu WL | /)vzv/ ”’(i
p w. »ﬁ «é\é%\— ¢/
(¢). Give the electron configuration dlagram for the valence elt-ectrons forthe salm element Ba .&4 pfs}h-—/

(uscthenotation _ 4 [ 4 | ... m which you use arrows to represent electrons )
: 1s 2s =

CQ Cp —— 7

R

(d)  How many valence ectr'ons isin the same element Ba ? Explam (3.pts) Z

()  How many total electrons is in the same clement Ba ? Explain (3 pts)

Ot & = 9@ Cxg %We

@ Give the Lewis Dot Symbol for the etement Ba { 3 pts) T o f ﬂ

VWW TV U — 9

Fortheion _ Ra™ oive the electron mnﬁguratmmthg for;nat ls 232 etc (4 pts)

. 3 W U
15’- 28t 2", 352“350 %t fa”f K L M’(“

X |
Zl‘f / 9;2 4‘&{’/8 S\épf 65 1{ ,//__;"
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3. Othber Type Problem: If'you have 17.23 grams of the compound NHLCl (FW NHsCl =
53.50 g/mol} (2Z pts)

a. How many moles of NH4Cl do you have 7 Show work. (7 pts}

- m@& WH((({ :df{zzéj 57 5‘5’} r) Li\j _.
0.}220 el My ((\/ '

b. Ifyou dissolve the compound in water enough to make up 2.5571 rmlh Liters of the NH4Cl a
solution, what is the molarity? Show work. {7 pts) /f“

M~ g nrele &~ / A
Ikt 70/»1 ed Ve -

s, = o { {
A %/? )'We/'f /OCWM = 7 5 7/)9(;}’ LLL}

a, 222 0igyf
I; / ¢. };f}ludﬂutethesoizl{og‘\%czfygsé @ /Z 7 9M @

ove by adding more water {o make up a total
goluﬁan. of volume 52782 mi,, what is the new moianty Show work. (MaitueVainge =

v e ) (8 p‘s) ccccc -

Mg = (25 QM\ VC% 295‘7/,,4,{ /
Mdd =7\ Vg 92782 B\ 3
({25, %")(2 S‘swmé) @M?a’?ﬁyné’)

My = Q?-S%'W)CZ SSU~Y) _ ¢
(S, 270200 2
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Final General Chemistry | Lecture Fall 2014 12/3/14 Wednesday form1030 A Dr. Hahn — Bxamé —

Name__[ OAn/ (print) Name (sign)

Please show wark for partial credit and full credit on the Long Answers and in some of the Short Answer Questions.

Multiple choice questions have no partial credit.  Please write anything you want graded legibly.  If Icannot read your
work, 1 obviously cannot grade it. (2 pis print and sign exam) If you run out of space, please continue on the back page

of the exam and clearly tell me where the remaining answer can be found. M = moles/fliter solution Nj =6.022x 1023
1aﬂ11=?60mHg=760mn' K=0C+273.15 PfﬂtalzPA"PH"PC""" inA{nlﬂl‘a{=Pﬁl“Pmta}
1 mole of pas = 224 Liters FV=1RT R=0.08206(L atm)/(mol K) PV (PIVI} =T 1Ty

Part] MULTIPLE CHOICE. Choose the one alternative that best completes the statement or answers the question.
No partial credit for MC. (2 pts per question, 46 pts total)

1) Which of the following exists as a diatomic molecule? 1) l )
A) carbon
B) krypton
C) phosphorus
yvdrogen
E} lithium
2) A double covalent bond containg ___of electrons. 2 é%
2 pairs B) 0 pairs ) 1 pair D)) 3 pairs E) 4 pairs
3) Give the approximate bond angle for a molecule with a linear shape. 3 _f i
(& 180° B) 1095° C) 105° D) 120° E) 90°
4} The atmospheric pressure is 715 mum Hg, What is the pressure in torr? 4) €
A) 28.1 torr B) 318 tor ) 760 torr D) 138 torr (Epri5 tore
5) When dissolved in water, KOH behaves as 5} ___.fg
A} a bage that forms KO- and H+ ions. B) an acid that forms K+ and QH~- ions.
C) an acid that forms KO- and H+ jons. @) a base that forms K+ and OH- jons.

6) Give the name for HNO3. _ 6) L

A) hydrogen nitride

B) nitrous acid
“hitric acid

D) hydrogen nitrite

E) hydrogen nitrate

7) HZZQ is an example of 7) _L

acompound. B) a heterogeneous mixture.
C) an element. D) a hamogeneous mixture,
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8) Identify the correct description of an atom.
A} electrons in nucleus; protons and neutrons in orbitals
B} neutrons in nucleus; protons and electrons in orbitals
protens and electrons in nucleus; neutrons in orbitals
Djyprotons and neutroms in mucleus; electrons in orbitals
@nmﬂmns and clectrons in nucleus; protens in orbitals

9) What is the empirical formula for CgHy5047 :
A) CoHsO B) CHO C) CHz0 D) CHOp @czmo

10) Which of the following is an acid-base reaction?
2 HCl(aq) + Ca(OH)2{aq) -~ 2 HoO(1) + CaCla(aqg)
) Fe(s) + 2 AgNOa(aq) - 2 Agls) + Fe(NO3)2(aq)
C) MgSO4(ag) + Ba(NOa)2(aq) - Mg(NO3)plaq) + BaSO4(s)
D) (s} + O2(g) - CO(x)

E) None of the above are acid base reactions.

11) Describe the shape of a p orbital.
"~ A) spherical
B) three balls
C) eight balls
dumbbell shaped
) four balls

12) Choose the bend below that is most polar. (C & H have almost the same elechronegativities)
A) H-1 B)H-Cl C) H-Br D) C-H H-F

13) Identify the compound syith covalent bonding,
A)S H0 ) Na D) He F) NaBr

14) Determine the name for aqueous HBr.
A) hydrobromous acid
hydrobromic acid
C) hydrogen bromate
D) bromous acid
E) bromic add

15) A cation of +2 indicates that an element has
A) lost two protons.
lost two electrons,
C) lost two neutrons,
D) gained two electrons.
E) gained two protons.

16) Predict the charge that an ion formed from Se would have. .
A) 1- B) 6+ Q) 3- D) 4+ @y’z-
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17) Give the numbers for mr for a d subshell (¢ = 2).
A)-1,0,1 @-2,-1, 0,1,2 01,23 D)0,1,2

18) Which of the following elements is a nonmetal?
A K B) Ce (Jer D) Be E) Ni

19) Flow many H+ jons can the acid, H 3.1’04, donate per molecule?
A1 - CE 92 D)0

20) How many valence electrons do the alkali metals (group IA) possess?
(&) B)7 Q6 - p)2 E)8

21) Which compound has the highest carbon—carbon bond strengih?
@ HCECH (|- Czc—H) B) HyC=CH>
Cy H3C-—CHa D) all bond strengths are the same
22) Identify the number of VSEPRT electron pairs around a molecule with a trigonal bipyramidal
shape.

A2 B3 @s D)1 E)a

23) Identify an anion.
A) An atom that has lost 2 neutron and a proton,
An atorn that has gained an electron.
C} An atom that has gained a neutron.
D) An atom that has lost an electron.
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Part I Short Answer: Write the word or phrase or circle the choice that best completes each
statement or answers the question, Some guestions may reguire that you show worl. If you do not
show work, you may lose points. Even on questions which do not require work, if you leglbty show
work, you may get some partial credit.

Please show all work on this exam itself. If you are going to show work om the scratck paper and want
me o grade it, clearly indicate where I can find your work. (84 pts)

1 Given the following list of chemical formulas, circle all which are ionic {7 pts total, 1 pt each)

g cos - MeB  nos SFg

2, Cirele all of the following which are strong bases. You may circle one, all or none of the choices.
(19 pts total, 2 pt each)

NH; @ ~ (o) NHLOH

B4 For the following symbols give the element name. For the following element name, write down the
element symbol. (8 pts total, 2 pts each)

N _iny %V‘L’J ;;,;FA__ aluminum M

Magﬂesium }}\g]y 1 \f & d"";é - -_.. N AL !.
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4, Given the following block directly from the periodic table, (10 pts, I pt each)

Se 5 - 0

M . U ex S¢ I,
7896 ot T
i 'J?
a. Write the symbol for the element in the form of *x a? ?G_

z I.:. 7T

b. How many protons 7 % I__ ¢ How many electrons (for a neutral atom) ? __3 ﬁ

c. What is the charge on the element as anion? _ ~——/ explatn or show wcrk

gl 19 34545
ﬂ_

d. How many neutrons ? Sﬁh (show work)

e. How many atoms does ane mole uf' the e]cmcnt contain Cﬁ t 0 ¥ X / O

q '

f. How much does one atom of the element weigh y: i(., amu

g How much does one mole of the element weigh /? ? ﬁ é grams

h. How many valence electrons does the element have 7 ~ (; electrons. Bxplain.

S€rL (6 m.ﬁ

i.  Give the Lewis Dot Symbol for the element.

£ '.V\ gm
c:_ \'t
Ljer’

T LB . )
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-5 Match the following to the letters shown. The letters may only be used one time or not at all. (8 pis
total, 2 pts each)

(a)  transition metal elements  (b) lanthanide, actinide elements (c) main group elements

(d) alkali metal elements (e) alkaline earth elements (f) halogens {g) noble gases  (h) s block
(i) p block () d block (k) fblock (1) principal quantum number or period number

(m) group number
o $)
L)) S

_ ' Periodic Tableof the Blements: - ) >
ﬂ Akl (28 A
’ 2|0 e 5 | S
b P 2o ¢p 59 g_f.’._!__'_'ﬁ'—":b: o ilsfi
A AR A P A R B N Y A
salglilaimhhl s nlalifalala s s | Ui
ML EME AR B INE S
A ANEAR NN [N

6. For the compound with the formula shown complete the following: (8 pts total)

In one mole of Bes(PO4)
you have y moles (2 pts) of the polyatomic jon POy

and ' ‘? moles (2 pts) of the element O

4-&?{. L=y

What is the molar mass of the Bea(PO4)2 ? ( Show work.) (4 pts)

5(9.00 4+ (30,992 £ (6,60 )ws= 206,90 4
i e f;._\_ g /;;{

af 3 !
| e { = \ | LA

|
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7. Balancing Chemical Reactions: (10 pts total, 1 pt each blank)
(a) Given the following unbalanced reaction, batance the reaction by filling in the blanks in the equation

(b) After balancing the reaction give the number of each type of atom (or polyatomic ion) on each side of
the reaction by filling in the blanks. Show work for partial credit.

(NOTE: in a balanced chemical reaction, if no coefficient is found before a molecular formula, it means
that there is ONE of the molecule formula. A missing coefficient does not mean that there are ZERO of
the molecular formula.) - =

K2804 (ag) + { Calx(ag) = CaSO4(s) + 2. Kl (aq) N _.-.‘-._' .

# of K* (reactant) L # of SOs*(reactant) |  #of Ca**(reactant) f # of I''(reactant) 2

# of Ca*¥(product) / # of S04 *(product) ’ # of K*(product) ___l’ # of T'(product ) 2

8. For the symbol 2p$ (6 pis totdl, 2 pts each)

a. 2 means [(there are 2 electrons) @cﬁmle one entire parenthesis)

b. p means [(icctrons are bei the M(p is principal quantum number, n)]

(circle one entire parenthesis)

€, superscript 6 means [ﬂﬁé‘r&e 6 elecu;m}p» (period number)] (circle one entire parenthesis)
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9. Considering periodic properties: (6 pts, 2 pts each)
a. Which atom is bigger ? @br (0)] [ (circle one)
b. Which atom has higher ionization energy [(C) or 0)]\ (circle ooe)

¢. Which atom has the higher electronegativity [(C) orcircle one)

10.  Lewis Dot Structure: (11 pts total)

a. Forthe molecule PO how many valence clecirons are in the molecule ? Show work. (5 pis)

W‘% * 9 -V (Y (DG

b. For the molecule PO4® circle the letter under the correct Lewis Dot Structure, (4 pt)
(€ pavs X2=4)5 ) 20 pain (2= gy,
;‘ ah : Bﬁg ‘ é_w
% ﬁ LR £3-9 B%
20— P——0
L1} (1

(
oe g'g
S

2%33‘ A 'EJ
(o oy
c. E(xgpjam in afewwcrdg‘z%eﬁzc;{rmtthmg about ﬂwﬁwﬁ Dot Stmcture (2/{)
ANas oo m# &
9 has move b, O ra” /LZZ@W
Foka, we e tlo, scles
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PartTII. Long Answer Please show work for full credit and to receive partial credit, (68 pts)
4% Please attempt every problem for partial credit. You will get no partial credit if you just rewrite
the guestion with no change in anything. ****

Please show all work on this exam itself. If you are going to show work on the seratch paper and want
me te grade it, clearly indicate where I can find your work otherwise, I obviously cannot grade work I

caanot find.

1. Dimensional Analysis Type Problem: (23 pts)
If you do the reaction below with 37.9 milli liters of a 2.5 Molar solution of KOH dissolved
in water, how many atoms of the oxygen ( in the molecule K2S04 ) will you make ? (show
work) Na =6.022 x 102

2 KOH + H2SO4 = K804 + 2H0 L [ F ,
Tty 250l Op Wfésag

G kel T/ h00md 2 real
7 /s0in lcowsoln k0w

x4l g o0 it

4 MK;LW@ { 4

14 /0t a,ms of CJ Qtydm i,(/

A \ ‘( 9 /




2. For the following Lewis Dot structure, complete the following. (23 pts) @ Bv;)
LT .
SBrr
i LT
tBr —— % Brs
e Bfer %
= 4
B Ef"

g.

What is the geometry of the molecule 7 F?;W\,L 0,;:? / Lo~ (2 pts)
s AR _
What is the hybridization of the atom with the * ? ; ﬁC) C/ (2Zpts) |
[
N . C? O ; !l
What is the bond angle in the molecule 7 y O (Z pts)
Draw the molecnle above in 3D using the wedge, dash, line drawing in the space next to the Lewis
Dot structure. Remember that  (coming away from plane B ) (going below plane
)(inplane _ ) Show all Jone pairs in your drawing using the 31 wedse. dash
(HIT —= SE— 200w a7l jone paws in your drawing using the 31 wedge, dash,
line. {5 pts}) - ) i
)
. @ L4~ g
ﬁﬁ lr , I oD% , g
I :
V { q g}’— ‘:: 1 1
(7r :
be L
| r ;- Y

Dr, Hahn Genéﬁi’l Chemistry

How many electron pairs {VSEPRT electron pair) are on the atom with the * ? é (5 pt)

How many lone pairs are on the atom with the ¥ ? 2/ {5 pt}

What is the the geometry of the electron pairs ? | j { i Mlﬁﬁ 4 (2 pts)

— D 8 8
L - |
e
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3 Gas Law Problem:  Answer the following by filling in the blanks (you may use a ? or the word
unknown or the letter symbol {P,V, n or T) for an unknown variable. You need to come up
with the final correct answer with the correct units for the answer. (22 pts} {Some useful
equations are shown below. You inay or may not need some or all of them.)

Kelvin = °C + 273,15, 1 atm =760 torr = 760 mm Hg)

Ideal Gas Law to answer the following. [PV =nR T, R =0.08206 (Liter Atm) / (Mol K}]

Combined Gas Law to answer the following. P,V = T
P Vi T:

If you have 32.5 moles of a gas at 770 mm Hg and 22,2 °C, how many Liters of the gas do you have ?

) ~ : .
P= 0 V= ' n= }Zfb T= 2 LZOC.(Spis,Zpteauh} X//;
Ngat’ /LLJ :

N

Pv= n i | J 0 | \\%

Toommly B A >

e Zlfé+z’33/f Z%éﬂ( [

zoz;‘
=12 ¢4 — fgﬁ 7744

- - b )
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Final General Chemnistry T Leetire Tall 2014 12/3/14 Wednesday form10:30.B_ Dr, Hahn ~ |

Name /i?r (print) Name (sigry)

Please show work for partial credit and full credit on the Long Answers and in some of the Short Answer Questions.
Multiple choice questions have no partial credit.  Please write anything you want graded legibly. I I cannot read your
wark, I obviously cannot grade it. (2 pts print and sign exam) If you run out of space , please continue on the back page
of the exam and clearly tell me where the remaining answer can be found. M= males/liter solution Ny =6.022 x 1023

1 atm = 760 mm Hg = 760 torr K=9C+273.15  Pigpal=PaA+Pp+PC+..  X=np/nyopa1=Pa/Piotal
1mole of gas = 22.4 Liters PV=nRT R=0.08206(L atm){molX)  (P,V,)/(P; V) =T,/ T,

Part] MULTIPLE CHOICE. Choose the one alternative that best e pletes the stab t or answers the question.
No partial eredit for MC, (2 pts per question, 46 pis tofal)

1) HyOis an example of 1 _Ca_.

A} a heterogeneous rnixture. B) an element.
@a compound. ) D) a homogeneous mixture.

2) A double covalent bond contains Eelectmns. 2) £ S

A) 1 pair B) 4 pairs 2 pairs Dy lea.irs E) 3 pairs

3) Which of the following exists as a diatomic molecule? : 3) é

Beaypr  AOH o Wop/

C) phosphorus

D) lithium
ydrogen
4) Choose the bond belo atis mostpolar. (C & Hhave almost the same electronegativities) 4) i_z"
A} C-H B) H-F C) H-Br D) H-I E)H-1
5) Identify the number of VSEPRT electron pairs around a molecule with a trigonal bipyramidal 5) D
shape.
A) 4 B3 . 02 @)5 B)1
6) The.atmospheric pressure is 715 mm Hg. What is the pressure in torr? 6y 7 i
AYT15 toxx B) 760 torr ) 318torx D) 28.1 tore E) 138 torx
7) Give the approximate bond angle for a molecule with a linear shape. 7y ﬂg
A) 105° mv Oy e° D) 120° E) 109.5° .
8) Describe the shape of a p orbital. o 8) .£._“
A) spherical '
B) eight balls
C) four balls
D), three balls
dumbbell shaped
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9} Give the numbers for mj for a d subshell (! = 2).
A)-1,0,1 2,-1, 0,12 01,23 D)0,1,2

10) What is the empirical formula for CgH;¢04? ,;L 4 = Cﬂ.‘ H% O
A) C2H50 B) CH2O 0 CHO . D)CHOp @gmo

11) Which of the following elements is 2 nonmetal? ‘
AKX B) Be r DNi - E)Ce

12) Give the name for HINO3.
A) hydrogen nitrite
B) hydrogen nitride
C) hydrogen nitrate
Dy nitrous acid
E) nitric acid

13) Identify an anion. _
An atom that has gained an electron.

5) An atom that has lost a neutron and a proton.
C) An atorn that has lost an electron.
D) An atom that has gained a neutron.

14) A cation of +2 indicates that an element has
A) lost two protons. :
‘B) lost two neutrons.
C) gained two electrons.

@lust two electrons.
?) gained two protons.
15) Which of the following is an acid-base reaction?
() 2 E1Cli(ag) + Ca(OH)z(aq) ~ 2 HpO(0) + CaCla(aq)
B) MgSO4(aq) + Ba(NO3)2(aq) ~ Mg(NOz)2(aq) + BaSO4(s)
Q) Cls) + Oo(g) - CO2Ag)

D) Fe(s) + 2 AgNO3(aq) - 2 Ag(s) + Fe(NOa)2(aq)
E) None of the above are acid base reactions.

0 &

11 S
S

15) ZE

_ —_ =~ —~1 '
16} Predict the charge that an ion formed from Se would have. W 6 } 16)
@ o

A) 3- B) 1- C) 4+ -
1¥y How many valence electrons do the alkali s (group IA) possess? — ﬁ
A)a . B)7 .9 D2 E)8

18) Identify the correct description of an atom.
neutrons in nucleus; protons and electrons in orbitals
@ém&onﬁ and neutrons in nudeus; electrons in orbitals
} protons and electrons in nucleus; neutrons in orbitals
D} electrons in nudeus; protons and neutrons in orbitals
E) neutrons and electrons in nudleus; protons in orbitals

Dr.Hahn  General Chemistry I Lecture  Final Exam  Fall 2014 10:30 form B
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19} How many H+ ions can the acid, H 3P04, donate permgiecule?
A)2 B} 0 3 D)1

20) Identify the compound with covalent bonding, o
A) S - B) He " ) NaBr @Hzo E) Na

91) When dlissolved in water, KOH behaves as

A} an acid that forms KO- and H+ ions. B) & base that forms KO- and H* jons.
C) an acid that forms K+ and OH~ions. @ base that forms K+ and QH~ ions.

22) Which cornpound has the highest mrbnn-ca:boﬁ bond strength?
A) H3C-—CH3 : B) HpC=CHa
@ HC=CH D) all bond strengths are the same

23) Determine the name for aqueouns HBr.
A) hydrogen bromate
B) bromous acid
C) bromic add
@ydmbromous acid

ydrobromic acid .

Dr.Hahn  General Chemistry I Lecture Final Exam  Fall 2014 10:3¢ form B
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Part I Short Answer: Write the word or phrase or circle the choice that best compleies each
statement or answers the question. Some guestions may require that you show work. If you do not
show work, you may lese points. Even on questions which do not require worl, if you legibly show
work, you may get some partial eredit.

Please show all work on this exam itself, ITyou are going to show work on the scratch paper and want
me to grade it, clearly indicate where I can find your work., (84 pis)

1 Given the followin g list of chemical formulas, circle all which are covalent (7 ptstotal, 1 pt each)

Na Cl @ ' Srng. . MgFa .CaBrz @

2. Circle all of the following which are weak bases. You may circle one, all or none of the choices,
(10 pts total, 2 pt each) ; . '

@ Ba(OH);  NaOH KOH @

3 For the following symbols give the element name. For the following element name, write down the
element symbol. (8 ptstotal, 2 pts each) -

o _Q 1&% %}: - | sulfur - -S? —— .

Sodium MG\ Brmfpﬁ&mf)«u{ .y
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4, Given the following block directly from the periodic table, {10 pts, 1 pt each)

oS!
Mg P I b L e
2 i,
Mg B L L y
24,3050 //‘“_'
K Lt
a, Write the symbol for the element in the formof +x { h\é?
\_.;

b. How many protons 7 ! 1 How many electrons (for a neutral atom) ? _/ 2:

¢. What is the charge on the element as an ion ? :f 2 explain or shnw wodc _iF X 1

ey TR 2 +1 B
| ) 24 -2 ! A
d. How many neutrons ? i ’Zrn_:(sh'ow m.rkj / '_'\,\ : _\_k
. — \~ \ 02}

¢. How many atoms does one mole of the element contain é) OZ& XZ

f. How much does one atom of the element weigh ?—"//‘ ; f amu

g How much does ane mole of the element weigh 24’5, % i grams

h. How many valence electrons does the element have 9 2—« electrons, Expiain;_ /

Vodd, ¢ E‘:W#a L) i
L Give the Lewis Dot Symbol for the element. / ] %L@ /
e |

( | B J - _ﬁﬂL/ /
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5  Match the following to the letters shown. The leiters may only be used one time or not at all. (8 pts
total 2 pts each)

(@)  transition metal elements (b) lanthanide, actinide elements (c) main group elements (d) alkali metal
clements (e) alkaline earth elements (f) halogens (g) noble gases (h) s block (i) p block (j) d block (lc) f

block () principal quantum number or permd mhar o) gmup number _ J—

' "ﬁei; offic Table of the Blements—

L’J -
r‘-ﬂ_:lf! - e
s H s Thzrp| e ==
e il
1 %!iugo.ﬂem B =§."‘l.£
HElS TR TE TR RTaTE AlalElelalaln
s[Bf|& R [k il PN RBROHE
N PRI A IYEEAR
-l glEl5]8 PR
6. For the compound with the formula shown complete the following: (8 pts total)
In one mole of (NHg)sN
you have % _ mioles {2 pts) of the polyatomic ion  NH*

- 8 N
and *g moles (2 pts) of the element H ( ‘\ ”{
Jkeqg= [L - _

What is the molar mass of the (NHq:N ? ( Show {
WO! 75 - e I
(/4004 + C/ o0l = 6ot g/%(

V - w
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7. Balancing Chemical Reactions: {10 pis total, 1 ;}( {:fch blank)
' -

(a) Given the following unbalanced reaction, balance the reaction by filling in the blanks in the equation

(b) After balancing the reaction give the number of each type of atom {or polyatomic ion) on each side of
the reaction by filling in the blanks. Show work for partial credit.

(NOTE: in a balanced chemical reaction, if no coefficient is found before 2 molecular formula, it means
that there is ONE of the molecule formyla. A missing coefficient does not mean that there are ZERO of
- the molecular formula.) -

2KCl(ag) + 1 Pb(NOs)x(aq) > Z KNOs(aq) +  PbClx(s)

# of K*(reactant) L # of C17 {reactant) L # of Pb*(reactant) I of NO3'(reactant) Z.,

# K”(prﬁduct} Q_ # N0 (product) 2.___: # of Pb* (product) { #Cl'(product) 2~

8. Forthe symbol 6d° (6 pts total, 2 pts each)

a. 6 means [@)ﬁhem are 6 electrons)] (circle one entire parenthesis)

b. d means [{; ECtrons are being added to the d sﬂf]@ﬂ) dis pnﬂmpal quantum number n}]
(circle one entire parenthesis
¢ superscript 3 means [(period number) (iﬁere are 3 de@f(ﬁmle one entire

parenthesis)

Dr. Heshn  General Chemistry I Lecture Final Exam Fall 2014 form (10:30MWF formB)  page 7



9. Considering periodic properties: (6 pts, 2 pts each)

a. Which atom is bigger ? [(F) o@ [( (circle one)
b. Which atom has higher jonization energy 7 (D] (circle ong)

¢. Which atom has the higher electronegativity or ()] (circle one)

10.  Lewis Dot Structure: (11 pts total)

% Forthe molecule HzCO;  how many valence electrons are in the molecule 9 Show wark. (3 pis)
d-guepl () F490) = lys

b.  For the molecule HzCOs circle the letter under the correct Lowis Dot Stmch.rrg.’t‘! o0
(9 pois ¥ 24§ Loy BT Do

H——ﬁ/ &—x
L1 ®

_AD) ®))

¢/ Explain in a few words'one incorrect thing about the incorrect Lewis Dot Structure. (2pt)/ Z

foo herye B C it e |
et oo @é?g%’iﬂj 2. (D hag More v
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Part . Long Answer Please show work for full credit and te receive partial credit. (68 pis)
**#* Please attempt every problem for partial credit. You will get no partial credit if you just rewrite
the question with no change in anything,****

Please show all work on this exam itself. If you are going to show work on the seratch paper and want
me {0 grade it, clearly indicate where I can find your work otherwise, I obviously cannot grade work I
cannot find.

1. Dimensional Analy’si's Type Problem: (23 pts)
If you do the reaction below with 652.2 milli liters ofa 7.8 Molar solution of HaSO4
dissolved in water, how many atoms of the hydrogen in the molecule HoO {water made in the
reaction not the water in which everything is dissolved) will you make ? (show wark) Na=
6.022 x 10%

2 KOH ¥ HySOs > KaSO4 + 20

< Lkeld w COL X7 ptns )~

sl
(125 x/Ozgm/gH

(2 ,«’% .

/v ﬂli - l/

\ = h 1 _{' . ] " l
N 7 )AL A LE-# /L A
1< (/Y (AP —




2. For the following Lewis Dot structure, complete the following. (23 pts)

SFt

ab

o CI* __ -Fs

L Lo e
o'F
|r¢,°E

A :
a. How many electron pairs (VSEPRT electron pair) are on the atom with the * 7 ) (5pt)
b. How many lone pairs are on the atom with the * ? __mjl_:_ (5pt)
/o L, '
¢. What is the the geometry of the electron pairs ? 71— V’_r;m’%'f ?5 fj’;l ff'ﬁm‘é pis)

d. What is the geometry of the molecule ? 7— —q )\-‘?/‘P? Q,(ﬁ . (2 pts)

e. What is the hybridization of the atom with the * 7 3’:97 /j (2 pts)

(] :
[, 'What is the bond angle in the molecule ? | ZO WL ? /) 0 (2 pts)

g. Draw the molecule above in 3D using the wedge, dash, line drawing in the space next to the Lewis
Dot structure. Remember that  (coming away from plane ==———_1 ) (going below plane

witty ) (inplane ————— .. ) Show all lone pairs in vour drawing using the 3D wedge, dash,

B line, (5 pts) F _
@
g % C{Q-W\w s{\,wi\‘ﬂ{) o
I S e e ~ lpyreel
I i'l, o \ { \ / /
T AL N ¢ -
| — : \\‘ ':1! f
0 \ L
4
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3 Gas Law Problem:  Asnswer the following bj( filling in the blanks {you may use a ? or the word
unknown or the letter symbel (2,V, n or T) for an unknown variable. You need to come up

with the final correct answer with the correct units for the answer. (22 pts) (Some useful
' equations are shown below. You may or may not need some or all of them.)
Kelvin =°C +273.15, 1 atm = 760 torr = 760 mm Hg)
Ideal Gas Law to answer the following, [P V=nR T, R =0.08206 (Liter Atm) / (Mol K)]

Combined Gas Law to answer the following. P2 Va = T»
: PV T

A gasat 1.1 atm and 30.5 °C occupiesa 7.92 liter cylinder, If you change the pressure of the gas to 770
_torr and adjust the temperature to 273 K, what is the new volume in liters ?

(nie o= 0928 1-305°C 8= 090 vt n-2Brfs
Y pts lpteach) - / | W ‘ M N

&

'ﬂc'%°§@¢+27%J9:-%03£5k;;2**

ﬁz_: suly . ( : ) /
o o= ! e ] o,
@ /MCW?LQ) 202, éi‘za -

5%, <? (ZQAEJ N
9065 0/ A
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