Final 8amclass Dr. Hahn General Chemistry 12/9/11 F Form A Quiz # “]-JO
Name [/ M Name

=
"N N atlegted ™ AWz po b
For long aniswer type questions, you must show all work fof partial credit.

If your work is not near the question that you
are answering (or the work location is not clearly marked), I will not include the work in the grading. lease write legibly.
(1 cannot grade what I cannot read.) Please print your name on the top back of the exam so that I can return the quizin a
self serve fashion. (1 pts. for writing name on the back, 1 pt for printing and signing your name on the front of the exam) Yo
may remov'e the periodic table to use it during the exam but please staple it back and return it with the exam. Reminder:
mandatory ACS final exam and teaching evaluation on 12/13/11 T at 1:30 pm

K =0C+273.15 P =760 mm Hg=760 torr =1 atm 1000mL =1L R =0.08206 (L atm)/ (mol K) N A=6.02x1023

MULTIPLE CHOICE. Choose the one altematwe tha best completes the statement ot answers the question. (3 pts each,
33 pts total) Sy G’f 5 6 ( v—-6= -2

1) What is the formula of thg/compound formed between strontium ions and oxygen ions? 1)
A) Sr0 BYSrO C) SrOy D) SrpQ3 E) SrO3

2) At maximum, an f-subshell can hold , j“_‘ electrons, a d-subshell can hold __/ 0 2)
electrons, and a p-subshell can hold electrons.
A)2,6,10 B) 28,18 14,10, 6 D)2,12,21 E) 14, 8,2

3) Which ion{s) is/are spectater ions in the formation of a precipitate of AgCl via combining aqueous  3)
solutions of CoCly and AgNO3?

(Akoz+ananos- Ly Cly _{—Zﬁg My ~—) Zﬂ%u(ﬁj + C@@O;)

i<

Nap504 in water to make a 1.33 L solution?

A) 0376 and 0.752 0 naf
(B)0.752 and 0.376 0. 9 ©

| O'138and 0665 (| Y £

- BYyNO3~ and CI-
o go %"‘wﬁw 20 —20g L + Qa"‘#@/@)
D) NO3~
% E) CI- T4 WM— 77 W'PUY\
& 4) The density of NO7 of at 760.0 torr and 25.0 °Clis g/L. [d=(@ M/ (RT) derived from 4)
) theidea gaslaw (M = MW =46.01 g / mol NQ2)]
B) 1.64 C) .88 D) 92.30 E) 1.68
34 (%CV% o)(#é Dn)} OM%)Q 254275193 = . T
;‘3: 5) Wh the respective concentrations Na and $042% afforded by dissolving 0.500 mol 5)
A
S
P
D

= 0376 Mm NS0 037659

g D) 0.665 and 1.33 (
E) 0.665 and 0.665 Y ¥t = 0,151 A/ft

6) A pressure of 1.25 atm is the same as a pressure of of mm Hg. 6)

A) 760. B) 193 ©0)33.0 D) 299 @;50.

1,15 E( S‘ﬂ

7) Horizontal rows of the periodic table are kn . 7)

A) nonmetals B) metals @enods D) groups E} metalloids
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8) "‘Which of the following is soluble in water at 25 °C?

8) -
0 O all nibvotes o wolen yoluble
2
- A, ) :
C) Fe3(POgh aiy Co 0 -1 __ alvble
e(N03)2 4 ?" f 4’/ ?—-w We _\ n Scéu
E) FeS - € XC @ﬂﬁ‘ QW Q_PC%#‘ ns
9) Which pair of elements is most apt to form an ionic compound with each other? 9)
ANH  BOF C) Ca, Na D) S, F @Ba, Br
OpPfosite sde of periodic cable
10) The balanced reaction between aqueous nitric ¥cid and aqueous strontium hydroxide is 10)

A) HNO3 (aq) + SrOH (aq) — H20 () + StNO3 (aq)

B) 2HNO3 (ag) + Sr(OH)z (aq) — Sr(NOg)2 (aq) + 2H3 (g)

C) HNO3 {aq) + Sr(OH)2 (aq) — HoO (1) + Sr(NO3)z (aq)

D) HNOg3 (aq) + Sr(OH)2 (aq) — Sr(NO3) (aq) + Hy (g}
@ZHNOQ, {aq) + Sr(OH)2 (aq) — 2H20 (H) + Sr(NC3)2 (aq)

11) Of the following substances, only has London dispefsion forces as its only

intermolecular force.
A)HEF »w—

B) CH3COOH — ‘ Hr‘lel? .H/ﬁ;& 04%047

SHORT ANNSWER. Write the word or phrase that best completes each statement or answers the question. (37p

12) A molecule of 507 has i atoms of S and 2 atoms of O and 12)

.weighs_JD_!&'_ﬁmu- (3 pts) %2.+ 2( /Q) - 64‘

13) If youhave 15.2 g of the moleculé " TaCl2 (MW=111.1 g/mol) and dissolve it to make 13)
up 325 mL of solution, what is the molarity? Set up the answer by filling in the blanks. (4
Pts)

M- 1529 HI‘IQ/M()

(325 ) x (7 )ggo ML)

G \F rovesed Ve
bolh hwide OF
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14) “To calculate standard enthapy for a reaction (4 pts) 14)

aA+bB -—>cC+dD

<vhere the little letters represent moles and where the capital letters are the formula for the
reactants and products:

(a) AHO =( cAHPC + dAHPED) - (aAHPA+ bAHPB)
(b) AHO =( aAHPA + bATPB) ~ ( cAHP C+ d AHP D)

[choose eith or (b) ]

15) Show the complete electron configuration for the element Br by filling in the format ~ 15)

152,252 etc (3 pts)

w49 5&— éﬁ@—

16) Show the valence electron configuration for the element _ Br _in the same format (3 16)

P 2, < o+ yalence —/
4 ‘4(/’&’ Sa"f‘ 5 d0 _U{

17) Show the valence electron configuration orbital diagram for the element Br 17)

drawing in electrons  (as arrows) into the blank provided (Yes unlike the qu1z these
areindeed the orbitals that you need to add electrons into.

A_[/(fls) /“/4[/ U (4p)

18) In the periodic table, group 1A to group [1A fills th@p, d, £) (circle one) subshell (3 18)

pts)
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19) _ 19)
a. Forthe molecule C1COH whatis the number of valence electrons for the molecule (3

pts) _ %0;’61%5
Tt bt U=t o

_ g 0 _could
o o T el ) et ~colfl iy

b. Which of the following is the correct Lewis Dot structure? (circle one of the two

numbers) (4 pts) i wh pﬁ?
Calukdle

20
y I

) | @% @ED

N EVAST I Nl=1ie
Lod momgt Cov etk
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20) ¥For the following molecule for which I have provided a Lewis Dot Structure (7 pts, 1 pt per  20)
Polank) .

Aa. Howmany (VSEPRT) electron pairs around the atom with the * E

b>.  How many lone pairs on the atom with the *

.  Whatis the geometry of the electrons around the atom with the * (& l Q M W /a' e

cl.  What is the geometry of the molecule around the atom with the * ‘@LM / [ ﬁ/},ﬂ,l/_
~ni
e.  Whatis the hybridization of the atom with the * 'Zé

f. Is the molecule as a wholg (1) pblar or (2) non polar (circle one of the two numbers)
g.  Theintermolecular interaction for the molecule is (1) dispersion force: ipole

dipole interaction or (3) hydrogen bonding {circle one of the 3 numbers to anSwer this
letter)

General Chemistry I Regular Format Final Exam Dr. Hahn Fall 2011 8 am class
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Long Answwer. Write your answer in the space provided. Please show work for full credit and to receive partial credit
for incorrect final answers. (Write legibly please.) (30 pts)

21) Forthe reaction 4NH3 (g)+ 502(g) -— 4NO(g) +6 HO ()

if you start the reaction  with 54 mol of ammonia and excess oxygenat 30 °C, 750 mmHg, what
wolume of NO {g) will you collect ? (15 pts) -

IVITTR R S Y i
CV=n T
Ve n il
f &
= % + 1105 = G0k 5 (a4 @

- N WA _ﬁ—’—é—‘zﬁ‘-—— =
P 150 mmllgx Toommls =044 ) ot

6 Wé”/vD)CO 0 8206_2_&5": X%o% /51
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22) For the following reaction:
Mg(OH)z + 2HA -— MgCla + 2H20

a.  If you combine 130 mL of 2.5 M of HCl and an excess of magnes ium hydroxide, assuming ¢ rnplt
reaction , how many grams of MgCl2 will you make? (MW of magnesium chloride = 95.3 g / mol) (10 pts)

I%OMKM WACM « 9536k,

| [00%+C(
[5. Q@,/‘/@wc | ng
O A oveth "-/Oﬁj)

:

b. How many chloride jons are you generating as a paty0f the magnesium chloride prodtct 7 (5 pts)

o L M
[000 L L
KE(OOLHO&/&’W - 190 v/

General Chemistry [ Regular Format Final Exam Dr. Hahn Fall 2011




Final 8 am class Dr. Hahn  General Chemistry 1 12/9/11 F Form B Quiz # ‘Z@

Narne

S b aongted S o

Fof Iong arswer type questions, you must show all work for partial credit. If your work is not near the question that you
are answering (or the work location is not clearly marked), I will not include the work in the grading. Please write legibly.

(I cannot gwrade what T cannot read) Please print your name on the top back of the exam so that I can return the quizin a
self serve fashion, (1 pts. for writing name on the back, 1 pt for printing and signing your name on the front of the exam} Yo
may remove the periodic table to use it during the exam but please staple it back and return it with the exam. Reminder:
mandatory” AC5 final exam and teaching evaluation on 12/13/11 T at 1:30 pm

K=0C4+27315 P=760mmHg=760torr=1atm 1000mL =1L R=0.08206(L atm)/{mol K) N A=6.02x10 23

MULTIPLE CHOICE. Choose the one alternative that best completes the statement or answers the question. (3 pts each,
33 pts total)

1) Which ion(s) is/are spectator ions in the formation of a precipitate of AgCl via combining aqueous 1) _
solutions of CoCly and AgNO3?

A) NO3~ and CI- (‘0 @, +ZA4yn0s -—ﬁ Lﬂ»g(ﬁ(s) -f—C@C/W)A
Co2+ and NO3™ 74 +

C) Co?+ and Ag*
D) Ci-
E) NO3~

2) Horizontal rows of the periodic table are known as . 2}
A) nonmetals periods C) metals D} groups E) metalloids

3) The balanced reaction between aqueous nitric acid and aqueous strontium hydroxide is 3)

A) 2HNO3 (aq) + Sr{OH)2 (aq) ~ Sr(NO3)2 (aq) + 2H2 {g)
B) HNO3 (aq) + 5r(OH)7 (ag) — Sr(NO3)z (aq) + Hj (g)

2HINO3 (aq) + Sr(OH)2 (aq) — 2H20 (1) + 5r(NO3)2 (aq)
D) HNO3 (aq) + Sr(OH)2 (aq) — HpO (1) + 51(NQO3)z (aq)
E) HNO3 (aq) + SrOH {aq) — H20 () + 51NO3 {aq)

4) What is the formula of the compound formed between strontivun ions and oxygen ions? 4)
A) S0 B) Sr03 C) Srp03 D sr0 E) StO7

Gp 1 Ob6pld 6-8§= -1
5)5’)\(; maxlmur}z_n Q;ubshel! can hold Zﬁ( electrons, a d-subshell can hold _{ { ) 5)

electrons, and a p-subshell can hold ; electrons.
A)2,6,10 B) 14,8,2 C) 2,818 @14, 10,6 E)2,12,21

M@am[?af crddd MO
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6) Ofthe foﬂc()uv;rmﬁ substances, only has London dispersion forces as its only 6)
4ntermolecular force. — W
gggsCOOH"”bwf'ﬁ’ 5 /{\H bod A pole #0
T
D)HZO“"‘_'nH'l?a"‘/‘t'\/é5r V - .
D W borduy (T b ondl =
<0 F y

7) Which of the following is soluble in water at 25 °C?

A FeaPO [ ¢ rakos g

(5);:?1\103)2 WOU“/ ‘ @LWE —— - / b/

D) Fe(C o~ - o ' 4‘ \

£ Feorh2 @W/CO{L, §04 }/ 7 Ore Injpluwdie
t Loy CKCeptiong

8) Which pair of elements is oSt apt to form an ionic compound with each other? 8)
(® Ba Br B) O, F C)CaNa  D)SF E) N, H
ayfs te side QOf feriod o Cab w
9 density of NO3 of at 760.0 torr and 25.0 “Cis g/L. [d=(P%)/ (RT) derived from 9)
theidea gaslaw (M = MW = 46.01 g/ mol NO3)]

@ 88 B) 9.30 C) 1.64 D) 1.68 E)3.27 _
d= C(?w /760) (46. 0@2/[@0? 06)( 25 +214(5)) = Ld?F
10) A prissute of 1.25 atm is the same as a pressure o of mm Hg. 10)

@ 950. B) 193 C) 760. D) 29.9 E) 33.0
11) What are the respective concentrations (M) of Na* and 8042‘ afforded by dissolving 0.500 mol 11)

.

MNap504 in water to make a 1.33 L solution?

A) 1.33 and 0.665 _O*SGOQ g - O, %7LM /\/QL_;Z){;

B) 0.376 and 0.752

(Cy0.752 and 0.376 / 5} L X2 = O,?SZ /l/(ﬁj-

D) 0.665 and 1.33

E) 0.665 and 0.665 c}‘ 0. 27 é/’)'\ 50{2

SHORT ANSWER. Write the word or phrase that best completes each statement or answers the question. (37 pts total)

12) A molecule of PCls has - atoms of P and ’_—’2 atomsr of Cl and 12)
weighs_mamu. Gpt) 770‘ Of/) + S‘C")Sﬁ) =208 9,7

13) If you have 31.2 g of the holecile NaCl (MW=58.5 g/mol) and dissolve it to make up 13)
152 mL of solution, what is the molarity? Set up the answer by filling in the blanks. (4

P 2 blo <
M= OlLg /585 Glmbs IW b blole

) x (17 [p00r)

(5L
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14) “To calculate standard enthapy for a reaction (4 pts) 14)

aA+bB -——cC+dD

wvhere the little letters represent moles and where the capital letters are the formula for the
r-eactants and products:
(a) AHO =( cAHPC + dAHPD) - (aAHP A+ bAHPB)

{b) AHO =( aAHA + bAHPEB) - ( cAHPC+ dAHP D)

[choose eithr 1]

15) Show the complete electron conﬁguration Eor theelement  Sb by filling in the format 15}
152,252 etc (3 pts)

w 9 4 igf A=

55, 5 ¢
17} Show the valence electron configuration orbital dlagram for the element

y
drawingin electrons  (as arrows) into the blank provided (Yes unlike the quiz these
are indeed the orbitals that you need to add electrons 1nt0 ) (3 pts)

4‘/(55) /] 4 4 (5p)

18) In the periodic table, group IA to group ITIA fills thel(s, }p, d, f) {circle one) subshell (3 pts)  18)

General Chemnistry I Regular Format Final Exam Dr. Hahn Fall 2011 8 am class FormB page 3



19) 19)

[+ 9 «2(1)= Jo
b>. Which of the following is the correct Lewis Dot structure? {circle one of the two

rumbers) (4 pts) (9{/&7(
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20) For the following molecule for which [ have provided a Lewis Dot Structure (7 pts, 1 pt per 20}
PBlank)

a. How many (VSEPRT) electron pairs around the atom with the * [
b>. How many lone pairs on the atom with the * 2 " Vﬂ/
<. What is the geometry of the electrons around the atom with the * ("‘*Q Z! ‘ M

. Whatis the geometry of the molecule around the atom with the * _M

e.  Whatis the hybridization of the atomn with the * Iﬁg ’
£. Is the molecule as a wholg (1) pélar or (2) non polar (circle one of the two numbers) [/(\)/ULD\/

5.  The intermolecular interaction for the molecule is (1) dispersion forces (2) dipole

dipole interaction ,@ ydrogen bonding (circle one of the 3 numbers to answer this
1 etter)

Mmﬁ \i m aA-€A h«?}-/amb 0

Cnsis ot wilh @ ¢4  whilove
g LU bmmﬂy
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Long Answ~er. Write your answer in the space provided. Please show work for full credit and to receive partial credit
for incorre= ¢t final answers. (Write legibly please.) (30 pts)

21y Forthe reaction 4NH3 (g) + 502(g) -— 4NO(g) +6 H2O (1)

if you start the reaction  with 3.2 mol of ammonia and excess oxygenat 28 oC, 770 mmHg, what
~volume of NO (g) will you collect? (15 pts)

Wbl om0 (25

T

My el .
R VIV, (746
T=2%C Y17 145 = hol 19
P = 110 mmllg ;ﬂg‘" z/.O‘@

pormm ity
s oty
¢ (1.0 047?5 R
J= ML
(07 ok ot ot 4 =19

rorh 5
S
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22) “For the following reaction:
Mg(OH)2 + 2HCl -— MgCla + 2H20

a.  If youcombine 125 mlL of 1.5 M of HCl and an excess of magnesium hydroxide, assuming complete
xeaction, how many grams fMgClzwl]youmk?(MW of magnesium chloride = 953g Opt)

a2,
2504 3%% y 32&%-

< 00 "M%W ot
ol (L Gobn 9 Uy

ating as a part of the magnesium chloride product ? (5 pts)

(M MW Tndrsh o 20l
w0 Lt /oow “ Dby Il Aglh
Csola Ui |




r/.
Final Exarme 9amc175 Dr. Hahn  General Chemistry I 12/9/11 F Form A Final # h

Name
print

Name

d / si ;
M~ pfattem ged ™ N = no o orc.
For long ansswer type questions, you must show alVwork for partial credit. If your work is not near the question that you
are answerdng (or the work location is not clearly marked), [ will not include the work in the grading. Please write legibly.
{I cannot grade what I cannot read.) Please print your name on the top back of the exam so that I can return the quizin a
self serve fashion. {1 pts. for writing name on the back, 1 pt for printing and signing your name on the front of the exam} Yo
may remov e the periodic table to use it during the exam but please staple it back and return it with the exam. Reminder:
mandatory ACS final exam and teaching evaluation on 12/13/11 T at 1:30 pm

K=0C4+27315 P =760 mmHg=760torr=1atm 1000mL =1L R=0.08206 (Latm)/{molK)} Nz=6.02x1023

MULTIPLE CHOICE. Choose the one alternative that best completes the statement or answers the question. (3 pts each,
33 pts total)

1) A pressure of 1.25 atm is the same as a pressure of of mm Hg. 1} D
A) 760, B) 33,0 C) 29.9 @ 950, E) 193
(25 x 760 = 3
2) The density of NO7 at 780.0 torr and 37.0 °Cis g/L. [ d=(P®)/(RT) derived frem the  2)
iclea gas law (M= MW =46.01 g / mol NO3}]
A) 1.64 / ) 1.86 : - C) 9.30 D) 2.92 . B327 (;
= (9307 160 4-6,00)] 0. 08206) 37+ 295, 43)] = |, ¥
= £ 4 ' — '
Cg) Vertcat columns o te erifo;dic t dre Rnown as . §7 T }‘ ,j d 3) C
A) periods B) nonmetals @ groups D) metalloids E) metals
4) Which pair of elements would you expect to exhibit the greatest similarity in their physical and 4) g
chemical properties?
A} As, Br B) Br, Kr (O At D) N,O E) Mg, Al

T HE n Saont W

5) Which of the following is insoluble in'Water at 2% °C?

5) G
A) Ba(C2H302)2 Q(’)}—l O~ = — thOf"‘«é’fe RKCopt
Tl . gws , OH ex »
porncos Gof 1yt L Qlleads meted (oms, cphn

D) Nag$ Cat* ol aceldats (CC00"= C, H30) Solible
Ororonfngt™ s nol alale mekdd + 15 (hoobdi)

Ko par tiad Credt /<

6) At maximum, an f-subshell can hold { s& electrons, a d-subshell can hold _ ( (4] 6)
electrons, and a p-subshell can hold __( 5 electrons.
@ 14,10, 6 B) 2, 8,18 Q) 2,610 D) 14,82 E}2, 12,21
-
7) The elements in the period of the periodic table have a core-electron configuration 7)
that is the same as the electron configuration of neon.
A) fifth B} first C) second D) fourth @third

2nd Grovy erd = [/l/ej . ‘
Ve ry elemtd in vrd Grop AT Wel Coe
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5 D

8) What are the respective concentrations (M) of K+ and PO43- afforded by disso]!(\ling 0.800 mol }
K3P0O4 in water to make a 1.62 L solution ? } 0 %
A)) g.sgo and 8.431 0. 300 @, 4\6,‘[ [/Y\ -*-'"ﬁk =+ f ¢ 4/7} IC‘(.
B) 0.491 and 0.4 — pod ‘ _ _ ol
C) 0.489 and 0.163 /{6’}[' }C.?[?CJ@ %C@,‘f(’?f):/'
1.44 and 0491 4(401 /
E) 0.800 and 0.800 (}7 a 4’} = O .
9) Wéij:h one of the following is most likely to lose electrons when forming an ion? 9 __/ '
Na , B) ON . D) P E)S ‘
W\QM(S -—@jW,‘v G (Q,-:S'Pc,,éfz Oﬁf_&,ig,{lcaéwde
10) Potassium is a and chlorine is a . [ 05'2 € 10)
1 1 s ) . '
) metal nonmetal_ | Qoft 51de geyiofic
C) nonmetal, metal éwb(g - o
D} metal, metalloid —_— C Q V\“‘ 5; CQ]- J/) Z/Vl tﬁ 60 ( C éﬂ/b Zé_
n_ 2 -

E) metalloid, nonmetal

11) l}

_11) Of the following substances, only ~____has London dispersion forces ag its on}

intermolecular force.
A) CH30H B) HpO C) NH3 (DhcHy
710V

Hhal tberd Hbe

SHORT ANSWER. Write the word or phrase that best completes each statement or answers the question. (37 pts total)

/
k.

13)

13) If youhave 31.2 gof the molecule NaCl (MW=58.5 g/mol) and dissolve it to make up
152 mL of solution, what is the molarity? Setup the answer by filling in the bl 4 L / ( :
pts) : i' W/\ &y .
T~ Loy
Ok (Erov L
aA+bB ->cC+dD

M = ( 5,‘?-9, / %’Sﬁ{m{)
(where the little letters represent moles and where the capital letters are the formula for th

14) To caculate standard énthapy for a reaction ( 4 pts)

reactants and products:
(@) AHO =( cAHPC + dAHOD) - ¢ aAH A+ bAH©B)

(b) AHC =( aAHPA + bAHPB) - (cAHPC+ dAHP D)
[choose eithor (b)]

9 amn class Form A page 2
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15) Show the complete electron configuration for the element As &
182,22 etc

~ Gpts) fo, b
e 4

16) Show the valence electron configuration for the elg As gs) 16y
&) 4 GEeL D

. ve 3 10
17} Show the valence electron configuration orbital diagra

clrawing in electrons (as arrows) into the blank provided (Yes unlike the quiz these are
i ndeed the orbitals that you need to add electrons into.) (3 pts

41 (4s) /‘ /’ /} (4p)

18) Inthe periodic table, group HIB to group  IIB fills the (s, p@f} (circle one) subshell (3 18)
pPs)

19) a. Forthemolecule Cl2C2 Hp what is the number of valence electrons for the
rmolecule (3 pts)

( )
W@d& = B

© b. Which of the following is the correct Lewis Dot structure? (circle one of the two
numbers) (4 pts)

General Chemistry I Regular Format Final Exam Dr. Hahn Fall 2011 9 am class Form A
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20) For the following molecule for which I have provided a Lewis Dot Structure (7 pts, 1 pt per 20}

‘blank) T
a. How many (VSEPRT) electron pairs around the atom with the * E
b. How many lone pairs on the atom with the * l

<. What is the geometry of the electrons around the atom with the * Q Z 1 M ‘4/
d.  Whatis the geometry of the molecule around the atom w1th the * Zi I ‘ %kﬁw W 2 Vm /M

€. Whatis the hybridization of the atom with the *

f. Is the molecule as a who@vlar or (2) non polar (circle one of the two numbers)

- The intermolecular interaction for the molecule is (1) dispersion force@pole

clipole interaction or (3) hydrogen bonding (circle one of the 3 numbers to
Letter)

er this

General Chernistry I Regular Format Final Exam Dr. Hahn Fall 2011 9 am class Form A page 4



Long Ansvver. Write your answer in the space provided. Please show work for full credit and to receive partial credit
for incorre ctfinal answers. (Write legibly please.) (30 pts)

21) “For the reaction CaCO3 (s) + 2 HCl (aq) -->CaCly (aq) + H2O(l) + CO7 (g)  if you start the reaction with 2.3

smol of HCl at 34.50C and collect the CO7 in a container with a rigid volume of 255 mL what will be the
goressure of the CO7 in the container ?  You should assume that the reaction goes to completion and that you
Hhave alarge excess of the calcium carbonate. (15 pts)

T=45% 421315 = 507656 i

e 055
\/ ZWM}( j T WL

115 Y 0,00 0828 (307,45
LT (peneis)
O 139}4)

S

5.
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272) For the following reaction:
2HC (aq) + Ba(OH)p (aq) -— BaCl2 (aq) + 2HrO0()

a. If you combine 150 mL of 1.5 M of HCl and an excess of barium hydroxide, assuming complete reaction
~ how many grams of water will you make? (MW of water = 18.02 g/mol) (10 pts)

| S - /.  JLé lr v
N A
5ol n U e WU i

b. How many H* ions (as a part of the water product molecule) are you generating? (5 pts)

S0t (S B Ll 0k U

c-—-___—_‘___.___......—a

o et L e
L ‘ 9y | il
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Final Exary 9amclass Dr. Hahn General Chemistry | 12/9/11 F Form B Final # M

Name

Ty - por 7r0 pled  p= hO ok

For long ariswer type questions, you mus show all work for partial credit. If your work is not near the question that you
are answering (or the work location is not clearly marked), I will not include the work in the grading. Please write legibly.
(I cannot grrade what I cannot read.) Please print your name on the top back of the exam so that I can return the quizin a
self serve fashion. (1 pts. for writing name on the back, 1 pt for printing and signing your name on the front of the exam) Yo
may remowve the periodic table to use it during the exam but please staple it back and return it with the exam. Reminder:
mandatory” ACS final exam and teaching evaluation on 12/13/11 T at 1:30 pm

~0(C+27315 P =760 mmHg=760torr=1atm 1000mL =1L R =0.08206(Latm)/(molK) NA=602x1023

MULTIPLE CHOICE. Choose the one alternative that best completes the statement or answers the question. (3 pts each,
33 pts total)

1) The density of NO7 at 780.0 torr and 37.0 °C s g/L. [d=(P%)/(RT) derived from the 1) g 7
idea gaslaw (=MW =46.01 g/ mol NO3)]
A) 9.30 1 86 3.27 D) 1.64 E) 292 [ CP'A
0 E_J 20 )] = Ll
&2) \&cal colun/nZéf hgp ctab re/knownoas O& é) C ; ,) ‘("2-7;;[9 2) J )

B).periods C) metals @)g:oups E) nonmetals

Lo EON - HD E
only Has bormordispersion torces as its only 3)

C) CH30H D) NH3 E) HyO

tbod  Wberd  Hbod Ny

the following substances,
intermolecular force =

4) Which of the folloWIng 15 insoluble in water at 25 °C?

@ vssron — NG \5 alkalive pardh &V nsoluble

Y 2 g:g)é(;g;) a{ ocelates LC;H; Coo™ =G lb z_J ;pmb-
§ D) Ca(OH)z (/(); Ol™ 9 s gwbl-e .excw{;&_ /\/Hf,«
E) Naj5

b bl piehed 5, OH” excgptay, Catz

5) Potassiumisa ___________ andchlorineisa_ 5) J S
A) metal, metal e Qﬁ .
@metal nonmetal -€{_ 9‘ &Q ( C CQ ’j
() nonmetal, metal V‘ \ W 3 | céi
D} metal, metalloid :
E} metalloid, nonmetal

6) What are the respective concentrations (M) of K+ and PO43~ afforded by dissclving 0.800 mol

et 0.0 0.4%m A ) (o 4@)

B) 0.800 and 0.491 +
dl.44and0.491 (YL lc%f% —) }/( + fﬂ §
(P07
General Chemistry I Regular Format Final Exam Dr. Hahn Fall 2011 9 am class Form B | page 1

\_ D) 0.489% and 0.163
E} 0.800 and 0.800

no




7) “Which pair of elements would you expect to exhibit the greatest similarity in their physical and 7) &
«chemical properties?

@ 1At B) As, Br C) N,O D) Br, Kr E) Mg, Al
\s dmg 50 vy D
8) -Apressure of 1.25 atr¥(is the same as a pressure of of mm Hg. 8)
A} 760. B) 33.0 C) 193 950. E)29.9
(25K 760 = G5 0
9) “Which one of the following is most likely to lose electrons when forming an ion? 9) ‘A:__
D) P E)N

Na 5 B) F ) s
\h'\ el - ( i+ side 472114 o dit cable
10) At maximum, an f-subshell can hold [ _,4_-» electrons, a d-subshell can hold 4 0 10) l )

electrons, and a p-subshell can hold electrons. _
A}2,8,18 B) 14,8,2 ) 2,12,21 14,10, 6 E)2,6,10
11) "The elements in the period of the periodic table have a core-electron configuration 11) g‘
that is the same as the electron conﬁguration of neon,

A) first C) fourth D) second (Bythira

W end of- 2nd Qmoﬂ—? all 7rdperiod ¢fobrts hA

SHORT ATNSWER. Write the word'or phrase that best completes each statement or answers the question. (37 pts teta

12) A molecule of NOp has l atoms of N and 2 - atoms of O and 12)

wdghsM—@u. (Sptg) lﬁL‘ O( _(__ 1( (6 ‘O> ot 46’01
13) If youhave 152 gof the molecule CaCly (MW= 111.1 g/mol) and dissolve it to make 13)

1(.14th 2‘)35 mL of solution, what is the molarity? Set up the answer M b /M /<

o (l%%/“"\ 3/}’"“)( Ok (Frivirsed &
Loth divide (5

14)

(2_]73 )X(1|f/000hQ)

14) To caculate standard enthapy for a reaction ( 4 pts)

aA+bB -——cC+dD

(where the little letters represent moles and where the capital letters are the formula for th
reactants and products:

(a) AHO =( ¢AHPC + dAHPD) - (aAHP A+ bAHPB)
(b) AHO =( aAHPA + bAHPB) - ( cAHPCr dAHPD)
[choose eithr (b} ]

15) Show the complete electron configuration for the element  Te

12,22 etc 3 1t
54,25 (,:15) L{-(i\t)
S
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16) :Show the valence electron configuration for the element  Te in thﬁkvm at (3 pis)

594 Sp. Fialence HJ

17) Show the valence electron configuration orbital diagram for the el 17}
«drawing in electrons (as arrows) into the blank provided (Yes
dndeed the orbitals that you need to add electrons into.} (3 pts)

{u[ (55) /H/ q /I (5p)

ent Te by
ilke the qu1z these

18) Inthe pericdictabte;group THE flllsthe sp
Pts)

19) a. Forthe molecule H QO CHa whatjs the number of valence electrons for the
Eolecule (3 pts)

b. Which of the following is the correct Lewis Dot structure? (circle one of the two

numbers) (4 pts) )\/ﬂ){ Z é : {
)‘//‘
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20) For the following molecule for which I have provided a Lewis Dot Structure (7 pts, 1 ptper 20)

Plank) J

a. How many (VSEPRT) electron pairs around the atomn with the * ‘_L_

‘b.  How many lone pairs on the atom with the * ( j . &

<. Whatis the geometry of the electrons around the atom with the * ’éW} g Z f / M/l/

d. What s the geometry of the molecule around the atom with the * ] v | é{ 4 I_j V7 é ﬂ7 (ﬂ.ﬂ/ﬂ/(/
e.  Whatis the hybridization of the atom with the * ; éz s

1£. Is the molecule as a whole (1) polar on polar (circle one of the two numbelé 1/1/).\ O

2.  The intermolecular interaction for the molecule @ispersion fo\r{:e%(m

dipole interaction or (3) hydrogen bonding (circle one e 3 numbers to answer this

letter)
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Long Answver. Write your answer in the space provided. Please show work for full credit and to receive partial credit
for incorre ct final answers. (Write legibly please.) (30 pts)

21) For the reaction CaCO3 (s) + 2 HCl (aq) --> CaClp (aq) + H2O() + CO2 (g) if you start the reaction with 3.3
gmol of HCl at 22.59C and coliect the CO7 in a container with a rigid volume of 125 mL what will be the
pressure of the COp in the container ?  You should assume that the reaction goes to completion and that you
thave a large excess of the calcium carbonate. (15 pts)

ol o Lpal (0 - f QSMCQ@
IR Lirol UL

] C_ _p15L
u,rz,wxw J25 &t

Py= nit
p— V\W\T

6 _ q710, L o
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22) For the following reaction:
2HCl(aq) + Ba(OH)2 (aq) --> BaClz {(aq) + 2HpO0()

a. Ifyoucombine 130 mL of 2.5 M of HCl and an excess of barium hydroxide, assuming complete reaction
»~ how many grams of water will you make? (MW of water = 18.02 g/mol) (10 pts)

ond LI mARL 2400 I5i0Lg o

by (09X L Dl e ?

(2" @
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Final 8amclass Dr. Hahn General Chemistry I 12/9/11 F Form A Quiz #

Name Name
print sign

For long answer type questions, you must show all work for partial credit. If your work is not near the question that you
are answering (or the work location is not clearly marked), I will not include the work in the grading. Please write legibly.
(I cannot grade what I carmot read.) Please print your name on the top back of the exam so that I can return the quiz in a
self serve fashion. (1 pts. for writing name on the back, 1 pt for printing and signing your name on the front of the exam) Yo
may remove the periodic table to use it during the exam but please staple it back and return it with the exam. Reminder:
mandatory ACS final exam and teaching evaluation on 12/13/11 T at 1:30 pm

K =9C+273.15 P =760 mm Hg=760 torr =1atm 1000mL =1L R =0.08206(Latm)/ (molK} N a=6.02x1023

MULTIPLE CHOICE. Choose the one alternative that best completes the statement or answers the question. (3 pts each,
33 pts total)

1) What is the formula of the compound formed between strontium ions and oxygen ions? 1)
A) 50 B) 51O C) 5109 D) 51203 E) 5rO3
2) At maximum, an f-subshell can hold electrons, a d-subshell can hold 2)
electrons, and a p—subshell can hold electrons.
A) 2,610 B) 2,8, 18 C) 14,10, 6 D) 2,12, 21 E) 14,8, 2

3) Which ion(s) is/are spectator ions in the formation of a precipitate of AgCl via combining aqueous 3)
solutions of CoCly and AgNO3?

A) Co2+ and NO3~

B) NO3~ and CI-
C) Co2+ and Ag*
D) NOy-
E) Cl-
4) The density of NO7 of at 760.0 torr and 25.0 °C is gL. [d=(PM)/ (RT) derived from 4)
theidea gaslaw (7l = MW =46.01 g / mol NOj)]
A)3.27 B) 1.64 C) 1.88 D} 9.30 E) 1.68
5) What are the respective concentrations (M) of Na* and S042~ afforded by dissolving 0.500 mol 5)

Na2504 in water t¢ make a 1.33 L solution?
A) 0.376 and 0.752
B) 0.752 and 0.376
C) 1.33 and 0.665
D) 1665 and 1.33

E) 0.665 and 1.665
6) A pressure of 1.25 atmn is the same as a pressure of of mm Hg, ' 6)
A) 760. B) 193 C) 33.0 D) 29.9 E) 950.
7) Horizontal rows of the periodic table are known as . 7)
A) nonmetals B) metals O periods D) groups E) metalloids
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8) Which of the following is soluble in water at 25 °C? 8)
A) Fe(OH)2 :
B) FeCO3
C) Fe3(POg)2
D) Fe(NOg3)

E)} FeS
9) Which pair of elements is most apt to form an ionic compound with each other? 9
A)N,H B)O,F C} Ca,Na D) S, F ¥} Ba, Br
10) The balanced reaction between aqueous nitric acid and aqueous strontium hydrexide is 10)

A) HNOj (aq} + 5rOH (aq) — HpO{) + SrNO3 (aq)

B) 2HNO3 (ag) + Sr(OH) (aq) — St{NOg)p (aq) + 2Hy (g)
C) HNO3 (aq) + St(OH)3 (aq) — H20 {l) + Sr(NO3)7 {aq)
D) HNO3 (aq) + St(OH); (aq) > SH{NOg)z (aq) + Hy (g)

E) 2ZHNO3 (aq) + Sr{OH)2 {aq} — 2H2O (1) + Sr(NO3)2 (aq)

11} Of the following substances, only has London dispersion forces as its only 11)
intermolecular force.
A) HF
B) CH3COOH
C) PH3
D) CCly
E) H70

SHORT ANSWER. Write the word or phrase that best completes each statement or answers the question. (37 pts total)

12) A molecule of SOz  has atoms of S and atoms of O and 12)

weighs amu. (3 pts)

13) If youhave 15.2 gof the molecule CaCl2 (MW=111.1 g/mol) and dissolve it to make 13)
up 325 mL of solution, what is the molarity? Set up the answer by filling in the blanks. (4
pts)

M= { / )

( ) x (1 )
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14) "To calculate standard enthapy for a reaction {4 pts) 14)
aA+bB -—>cC+dD

where the little letters represent moles and where the capital letters are the formula for the
reactants and products:

(a) AHO =( cAHPC + dAHPD) — ( aAHP A+ bAHPB)
(b) AHO =(aAHPA + bAHOB) — ( cAHPC+ dAHPD)

[choose either (a) or (b) ]

15) Show the complete electron configuration for the element Br by filling in the format ~ 15)

152,282 etc (3 pts)

[Ar]
16) Show the valence electron configuration for the element  Br  in the same format (3 16}
Pts)
- 17) Show the valence electron configuration orbital diagram for the element Br by i7)

drawingin electrons  (as arrows) into the blank provided (Yes unlike the quiz these
areindeed the orbitals that you need to add electrons into.) (3 pts)

(4s) (4p)

18) In the periodic table, group IA to group HA fills the (5, p, d, f) (circle one) subshell (3 18)
pts)
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19) 19)

a. Forthe molecule C1C OH what is the number of valence electrons for the molecule {3
pts)

b. Which of the following is the correct Lewis Dot structure? (circle one of the two
rumbers) {4 pts)

\"‘(a\ /(ﬁ\
CE _ A
D &)
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20) For the following molecule for which I have provided a Lewis Dot Structure {7 pts, 1 ptper 20)

blank)

a. Howmany (VSEPRT) electron pairs around the atom with the *

b>.  How many lone pairs on the atom with the *

<. Whatis the geometry of the electrons around the atem with the *

d.  Whatis the geometry of the molecule around the atom with the *

e.  What is the hybridization of the atom with the *

f. Is the molecule as a whole (1) polar or (2) non polar {circle one of the two numbers)

g.  Theintermolecular interaction for the melecule is (1) dispersion forces {2) dipole

dipole interaction or (3) hydrogen bonding (circle one of the 3 numbers to answer this
letter)

N
.,

.

“l

X

General Chemistry I Regular Format Final Exam Dr. Hahn Fail 2011 8 amn class Form A page 5



Long Answvwer. Write your answer in the space provided. Please show work for full credit and to receive partlal credit
for incorre«t final answers, (Write legibly please.) (30 pts)

21) Forthe reaction 4NH3 (g) + 5 O2(g) --> 4NO(g} + 6 HpO (1)

if you start the reaction  with 54 mol of ammonia and excess oxygenat 30 °C, 730 mmHg, what
wolume of NO {g) will you collect? (15 pts)
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22) For the following reaction:
Mg(OH)2 + 2HC  -— MgCly + 2H0

a.  Ifyoucombine 130 mL of 2.5 M of HCl and an excess of magnesium hydroxide, assuming complete
reaction , how many grams of MgCl will you make? (MW of magnesium chloride = 95.3 g / mol) (10 pts)

b. How many chloride ions are you generating as a part of the magnesium chloride product 7 (5 pts)
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Final Bamclass Dr.Hahn General Chemistryl 12/9/11 F Form B Quiz # (a ‘-'|

Name Name

print sign

For long ariswer type questions, you must show all work for partial credit. If your work is not near the question that you
are answering (or the work location is not clearly marked), [ will not include the work in the grading. Please write legibly.
(I cannot gxrade what I cannot read.) Please print your name on the top back of the exam so that [ can return the quizin a
self serve fashion. (1 pts. for writing name on the back, 1 pt for printing and signing your name on the front of the exam) Yo
may remov/e the periodic table to use it during the exam but please staple it back and return it with the exam. Reminder:
mandatory” ACS final exam and teaching evaluation on 12/13/11 T at 1:30 pm

K =9C+27315 P =760 mmHg=760torr =1atm 1000mL =1L R=10.08206(Latm)/(molK) NA=6.02x1023

MULTIPLE CHOICE. Choose the one alternative that best completes the statement or answers the question. (3 pts each,
33 pts total)

1) Which ion(s) is/are spectator ions in the formation of a precipitate of AgCl via combining aqueous 1)
solutions of CoCly and AgNO3?

A) NO3~ and Cl-
B) Co2+ and NOg~
() Co2+ and Ag*
Dy G-
E) NO3~
23 Horizontal rows of the periodic table are known as . 2)
A) nonmetals B) periods C) metals D) groups E) metalloids
3) The balanced reaction between aqueous nitric acid and aqueous strontium hydroxide is 3)
A) 2HNO3 (ag) + Sr(OH)2 (ag) — Sr(NO3)z (aq) + 2Hp (g)
B) HNO3 (aq) + St(OH) (ag) — Sr(NOg); (aq) + Ha ()
C) 2HNO3 (aq) + Sr{OH)2 (ag) — 2H0 (I} + Sr(NO3)2 (aq)
D) HNO3 (aq) + Sr(OH)3 (aq) > HaO (1) + S¢(NO3)7 (aq)
E) HNO3 (aq) + SrOH (aq) — H20 (1) + SrNO3 (ag)
4) What is the formula of the compound formed between strontium ions and oxygen ions? 4)
A} 5120 B) 5103 C) 51903 D) 51O E) 502
5} At maximum, an f-subshell can hold elecirons, a d-subshell can hold 5)
electrons, and a p-subshell can hold electrons.
A)2,6,10 B) 14, 8,2 C) 28,18 D) 14,10, 6 E}2,12, 21
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6) ©Of the following substances, only has London dispersion forces as its only 6}
dntermolecutar force.

A) CCl4
B) CH3COOH
G PH3
D) HaO
E) HF
7} ‘Which of the following is soluble in water at 25 “C? 7
A) Fe3(PO4)2
B) Fe3
C} Fe(NO3)2
D) FeCO3
E) Fe(OH)?
8) Which pair of elements is most apt to form an ionic compound with each other? 8)
A) Ba, Br B)O,F C) Ca, Na D) S, F EYN,H
9) The density of NOp of at 760.0 torr and 250°Cis _______ g/L. {d=(P") / (RT) derived from 9)
theidea gas law (M = MW = 46,01 g / mol NO3)]
A) 1.88 B) 9.30 C) 1.64 D) 1.68 E)3.27
10) A pressure of 1.25 atm is the saine as a pressure of _ of mm Hg. 10)
A) 950. B) 193 C) 760. D) 29.9 E) 33.0
11) What are the respective concentrations (M) of Na* and 5042' afforded by dissolving 0.500 mol 11)
Na5C4 in water to make a 1.33 L solution? *
A) 1.33 and 0.665
B) 0.376 and 0.752

) 0.752 and 0.376
D) 0.665 and 1.33
E) 0.665 and (.665

SHORT ANSWER. Write the word or phrase that best completes each statement or answers the question. (37 pts total)

12} A molecule of PCl5 has atoms of P and atoms of Cl and 12)

weighs amu. {3 pts)

13) If you have 31.2 g of the molecule NaCl (MW=58.5 g/mol) and dissolve it to make up 13)
152 mL of solution, what is the molarity? Set up the answer by filling in the blanks. (4
pts)

M= ( / )

( ) x (1/ )
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14) “To calculate standard enthapy for a reaction (4 pts) 14)

aA+bB -——cC+dD

wvhere the little letters represent moles and where the capital letters are the formula for the
reactants and products:

(a) AHO =( cAl©C + dAHPD) - (aAHP A+ bAHPB)
(b) AHO =( aAHPA + bAHPB) — (cAHPC+ dAHPED)

[choose either (a}or (b} ]

15) Show the complete electron configuration for the element  Sb by filling in the format ~ 15)

152,252 etc (3 pts)

{Kr]

16) Show the valence electron configuration for the element ~ Sb in the same format (3 pts)  16)

17) Show the valence electron configuration orbital diagram for the element  Sb by 17)
drawinginelectrons  (as arrows) into the blank provided (Yes unlike the quiz these
are indeed the orbitals that you need to add electrons into.} (3 pts)

(5s) Gp)

18) In the periodic table, group IA to group IIA fills the (s, p, d, f) (circle one) subshell (3 pts)  18)
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19) 19)

a. For the molecule H N Cly what is the number of valence electrons for the molecule (3
Phs)

t>.  Which of the following is the correct Lewis Dot structure? (circle one of the two
Tiumbers) (4 pts)
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20) For the following molecule for which I have provided a Lewis Dot Structure (7 pts, 1 pt per  20)

Polank)

a. How many (VSEPRT) electron pairs around the atom with the *

.  How many lone pairs on the atom with the *

<. What is the geometry of the electrons around the atom with the *

d.  Whatis the geometry of the molecule around the atom with the *

e. What is the hybridization of the atom with the *

f. Is the molecule as a whole (1) polar or (2) non polar (circle one of the two numbers)

g-  The intermolecular interaction for the molecule is (1} dispersion forces {2) dipole

dipole interaction or (3) hydrogen bonding (circle one of the 3 numbers to answer this
letter)

AN

g‘;‘./%\

o
i

W
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Long Ansvver. Write your answer in the space provided. Please show work for full credit and to receive partial credit
for incorre <t final answers. (Write legibly please.) (30 pts)

213 Forthereaction 4NHj3 (g} + 502(g) ~—> 4NO{g) + 6 HxO (1)

if you start the reaction ~ with 3.2 mol of ammonia and excess oxygenat 28 ©C, 770 mm Hg, what
~volume of NO (g) will you collect? (15 pts)
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22y “For the following reaction:

Mg(QOH)? + 2HC -— MgCla + 2H0

A, If youcombine 125 mL of 1.5 M of HCl and an excess of magnesium hydroxide, assuming complete
weaction , how many grams of MgCl2 will you make? (MW of magnesium chloride = 95.3 g / mol} (10 pts)

b. How many chloride ions are you generating as a part of the magnesium chloride preduct ? (5 pts)
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Final Exane 9 amclass Dr. Hahn General Chemistry | 12/9/11 F Form A Final# _/ l héPE

Name Name
print sign

For long ammswer type questions, you must show all work for partial credit. If your work is not near the question that you
are answerdng (or the work location is not clearly marked), I will not include the work in the grading. Please write legibly.
(I cannot gr-ade what [ cannot read.) Please print your name on the top back of the exam so that [ can return the quizin a
self serve fashion. (1 pts. for writing name on the back, 1 pt for printing and sighing your name on the front of the exam) Yo
may remov-e the periodic table to use it during the exam but please staple it back and return it with the exam. Reminder:
mandatory ACS final exam and teaching evaluation on 12/13/11 T at 1:30 pm

K=0C+273.15 P =760 mm Hg=760torr=1atm 1000mL =1L R=0.08206(Latm)/(molK) N g=602x1023

MULTIPLE CHOICE. Choose the one alternative that best completes the statement or answers the question. (3 pts each,
33 pts total)

1) A pressure of 1.25 atm is the same as a pressure of of mm Hg. 1)
A) 760. B) 33.0 C) 29.9 D) 950. E) 193
2} The density of NO2 at 780.0 torr and 37.0 °C is g/L. fd=(P") /(RT) derived fromthe 2)
idea gaslaw (M= MW = 46.01 g / mol NQ3)}
A) 1.64 B) 1.86 ) 9.30 D) 2.92 E) 3.27
3) Vertical columns of the periodic table are known as . 3)
A} periods B) nonmetals C) groups D) metalloids E) metals
4) Which pair of elements would you expect to exhibit the greatest similarity in their physical and 4)
chemical properties?
A) As, Br B) Br, Kr O L At D)NO E) Mg, Al
5) Which of the following is inscluble in water at 25 °C? ‘ 5)
A) Ba(C2H302)2
B) (NHg)»CO3
C) Ca{CH)p
D) Naz$S
E) Mg3(PO4)2
6) At maximum, an f-subshell can hold electrons, a d-subshell can hold 6)
electrons, and a p-subshell can hold electrons.
A) 14, 10,6 B) 2, 8,18 Q) 2,6,10 D) 14, 8,2 E) 212,21
7) The elements in the period of the periodic table have a core-electron configuration 7)
that is the same as the electron configuration of neon.
A) fifth B} first C) second D) fourth E) third
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8) What are the respective concentrations (M) of K+ and POy3- afforded by dissolving 0.800 mol 8)

K3PO4 in water to make a 1.63 L solution ?

A) 0.800 and 0.491
B) 0.491 and 0.491
C) 0.489 and 0.163
D) 1.44 and 0.491
E) 0.800 and 0.800
9}

9) Which one of the following is most likely to lose electrons when forming an ion?
A) Na B)F ON D)P E)S

10)

10} Potassium is a and chlorine is a
A} metal, nonmetal
B) metal, metal
C) nonmetal, metal
D} metal, metalloid
E} metalloid, nonmetal
11) Of the following substances, only has London dispersion forces as its only 11)
intermolecular force.

A) CH30H

SHORT ANSWER. Write the word or phrase that best completes each statement or answers the question. (37 pts total)
atomsof ¥ and 12} '

B) HpO C) NH3 D) CHy E) HCI

12y A molecule of SFg has atoms of S and

weighs amu. (3 pts)
13) If youhave 31.2 g of the molecule NaCl (MW=58.5 g/mol) and dissolve it to make up 13)
152 ml. of solution, what is the molarity? Set up the answer by filling in the blanks. (4
pts)
M = ( / )
( ) x (1 )
14)

14) To caculate standard enthapy for a reaction ( 4 pts)

aA+bB -—=>cC+dD
(where the little letters represent moles and where the capital letters are the formula for th
reactants and products:
(a) AHO =( cAHPC + dAHPD) - (aAHP A+ bAHPB)
(b) AHO =( aAHA + bAHPB) — ( cAHPC+ dAHPD)
[choose either (a)or (b) }
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15) Show the complete electron configuration for the element  As by filling in the format
152,252 etc (3 pts)

(A ——

16) Show the valence electron configuration for the element  As  in the same format (3 pts)

17) Show the valence electron configuration orbital diagram for the element As by
drawing in electrons (as arrows) into the blank provided (Yes unlike the quiz these are
indeed the orbitals that you need to add electrons into.) (3 pts)

(4s) (4p)

18) In the periodic table, group HIB to group  IIB fills the (s, p, d, f) (circle one) subshell (3
Pts)

19)  a Forthemolecule Cl2C2Hy  what is the number of valence electrons for the
mwolecule (3 pts)

b.  Which of the following is the correct Lewis Dot structure? (circle one of the two
numbers) (4 pts)

!
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20) For the following molecule for which I have provided a Lewis Dot Structure (7 pts, 1 pt pet
“blank)
4.  How many (VSEPRT) electron pairs around the atom with the *
b.  How many lone pairs on the atom with the *
<. What is the geometry of the electrons around the atom with the *
. What is the geometry of the molecule around the atom with the *
e.  Whatis the hybridization of the atom with the *
£. Is the molecule as a whole (1) polar or (2) non polar (circle one of the two numbers)
& The intermolecular interaction for the motecule is (1) dispersion forces (2) dipole
dlipole interaction or (3) hydrogen bonding (circle one of the 3 numbers to answer this
1 etter)
T i T
W By
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Long Ansvwver. Write your answer in the space provided. Please show work for full credit and to receive partial credit
for incorre ct final answers. (Write legibly please.) (30 pts)
21) For the reaction CaCQO3 (s) + 2 HCl (aq) —-> CaCly (aq) + H2O(l) + COp (g) if you start the reaction with 2.3
snol of HCl at 345 °C and collect the CO7 in a container with a rigid volume of 255 mL what will be the

pressure of the CO) inthe container 7 You should assume that the reaction goes to completion and that you
have alarge excess of the calcium carbonate. (15 pts)
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22) For the following reaction:
2HCi(aq} + Ba{OH)3 (aq) -—> BaCly (aq) + 2H20(Q)

a.  If youcombine 150 mL of 1.5 M of HCl and an excess of barium hydroxide, assuming complete reaction
.~ how many grams of water will you make? (MW of water = 18.02 g/mol) (10 pts)

b. How many H* ions (as a part of the water product molecule} areyou generating? (5 pts)
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Final Exart 9amclass  Dr. Hahn General Chemistry I 12/9/11 F Form B Final # (() -—‘26

Name Name
print sign

For long arswer type questions, you must show all work for partial credit.  If your work is not near the question that you
are answer'ing (or the work location is not clearly marked), { will not inctude the work in the grading. Please write legibly.
(I cannot gxrade what I cannot read.) Please print your name on the top back of the exam so that I can return the quizin a
self serve fashion. (1 pts. for writing name on the back, 1 pt for printing and signing your name on the front of the exam) Yo
may remowve the periodic table to use it during the exam but please staple it back and return it with the exam. Reminder:
mandatory” ACS final exam and teaching evaluation on 12/13/11 T at 1:30 pm

K=0C+27315 P=760mmHg=760torr=1atm 1000mL =1L R=0.08206(Latm)/(molK) Na=6.02x1023

MULTIPLE CHOICE. Choose the one alternative that best completes the statement or answers the question. (3 pts each,
33 pts total)

1) The density of NO2 at 780.0 torr and 37.0 °Cis g/l.. [d=(PM)/(RT) derived fromthe 1)
ideagaslaw (=MW =46.01 g/ mol NO3)]
A) 9.30 B) 1.86 C) 3.27 D) 1.64 E)2.92
2) Vertical columns of the periodic table are known as . 2)
A) metalloids B) periods ) metals D} groups E) nonmetals
3) Of the following substances, only has London dispersion forces as its only 3)
intermotecular force,
A) HC B) CHy C) CH30H D) NH3 E) Hp0
4) Which of the following is insoluble in water at 25 °C? 4)
A) Mga(POq)2
B) (NH4)2CO3
©) Ba(C2H302)2
Dy Ca(OH)7
E) Nap5
5} Potassium is and chlorine is a . 5)
A} metal, metal
B) metal, nonmetal
C) nonmetal, metal
D) metal, metalleid
E) metalloid, nonmetal
6) What are the respective concentrations (M) of K* and POy43- afforded by disselving 0.800 mol 6)

K3POg in water to make a 1.63 L solution ?
A) 0.491 and 0.491
B) 0.800 and 0.491
C) 1.44 and 0.491
D) 0.489 and 0.163
E) 0.800 and 0.800
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7) "Which pair of elements would you expect to exhibit the greatest similarity in their physical and 7)

«<hemical properties?
A) T, At B) As, Br O NO D) Br, Kr E) Mg, Al
8) A pressure of 1.25 atm is the same as a pressure of of mm Hg, 8)
A) 760. B) 33.0 ") 193 D) 950, E)29.9
9) Which one of the following is most likely to lose electrons when forming an ion? 9)
A) Na B} F a5 D) P E)yN
10) At maximurn, an f-subshell can hold electrons, a d-subshell can hold 10)
electrons, and a p-subshell can hold electrons.
A)2,8,18 B) 14,8,2 Q) 2,12,21 D) 14, 10, 6 E) 26,10
11) The elements in the period of the periodic table have a core-electron configuration 11)
that is the same as the electron configuration of neon.
A) first B fifth ) fourth D) second E) third

SHORT AINSWER. Write the word or phrase that best completes each statement or answers the question. (37 pts total)

12) A molecule of NO7 has atoms of N and atoms of O and 12)

weighs amu. (3 pts)

13) If you have 15.2  gof the molecule CaCly (MW= 111.1 g/mol) and dissolve it to make 13)
up 235 ml of solution, what is the molarity? Set up the answer by filling in the blanks.

(4 pts)
M= ( / )
( ) x (1/ )
14) To caculate standard enthapy for a reaction (4 pts) 14)

aA+bB -——=>cC+dD

(where the little letters represent moles and where the capital letters are the formula for th
reactants and products:

(@) AHO =( cAHPC + dAHED) - (aAHP A+ bAHPB)

(b) AHO =( aAH{PA + bAHPB) - ( cAHPC+ dAHPD)
{choose either (a)or(b) ]

15) Show the complete electron configuration for the element  Te by filling in the format  15)
152,252 etc (3 pts)

[Ke]  ——
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16) :Show the valence electron configuration for the element  Te in the same format (3 pts)

17) Show the valence electron configuration orbital diagram for the element Te by
«lrawing in electrons (as arrows) into the blank provided (Yes unlike the quiz these are
dndeed the orbitals that you need to add electrons into.) (3 pts)

(55) ©p)

18) Xn the periodic table, group IIIB to group  IIB fills the (s, p, d, f) {circle one) subshell (3

ts)

19)  a. Forthemolecule H O CHjz what is the number of valence electrons for the

rnelecule (3 pis)

b.  Which of the following is the correct Lewis Dot structure? (circle one of the two

numbers) (4 pts)
~

¢

v
C(\\J; W
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20) For the following molecule for which I have provided a Lewis Dot Structure (7 pts, 1 pt pet

blank)
a. How many (VSEPRT) electron pairs around the atom with the *
b.  How many lone pairs on the atom with the *
<. Whatis the geometry of the electrons around the atom with the *
d.  What is the geometry of the molecule around the atom with the *
<.  What is the hybridization of the atom with the *
1. Is the molecule as a whole (1) polar or (2) non polar {circle one of the two numbers)
£-  The intermolecular interaction for the molecule is (1) dispersion forces (2) dipole
dipole interaction or (3) hydrogen bonding (circle one of the 3 numbers to answer this
1etter)
W\
K
4,
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Long Answer. Write your answer in the space provided. Please show work for full credit and to receive partial credit
for incorre ct final answers. (Write legibly please.) (30 pts)

21) For the reaction CaCOj3 (s) + 2 HCI (aq) --> CaClp (aq) + HpO(l) + CO2 (g) if you start the reaction with 3.3
ol of HC1 at 22.50°C and collect the CO7 in a container with a tigid volume of 125 mL what will be the

pressure of the CO7 in the container ?  You should assume that the reaction goes to completion and that you
have alarge excess of the calcium carbonate. (15 pts)
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22) For the following reaction:
2HCl (aq) + Ba(OH)2 (aq) --> BaCly (aq) + 2H0(l)

a.  If youcombine 130 mL of 2.5 M of HCl and an excess of barium hydroxide, assuming complete reaction
~ how many grams of water will you make? (MW of water = 18.02 g/mol) (10 pts)

b.  How many H* ions (as a part of the water product molecule) are you generating? (5 pts)
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