Final General Chemistry 1 Lecture Fall 2013 12/6/13 F 930 A Dr. Hahn Exam #

Name !C (Pd (print) Name @‘\/ Q eff\ (sign)

Z * v/
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.  If I cannot read your
work, I obviously cannot grade it. (1 pts print and sign exam)  If you run cut of space, please continue on the back page
of the exam and clearly tell me where the remaining answer can be found. PV=nRT, R=0.08206 (L atm)/(mol K), P1V1/P2V?2

=T1/T2 Avogadros number = 6.022 x 1023

If you are a graduating senior, please write graduating senior here

Part] MULTIPLE CHOICE. Choose the one alternative that best completes the statement or answers the question. (2
pts per question, 44 pts pts total)

1) What is the maximum nurmber of p orbitals that are possible? N 1) D
A}5 B) 9 Q7 @3 E)l
A
2) How many valence electrons do the halogens possess? 2) / ] )
@ 7 B)6 Q5 D)1 E)2
3) Identify the species that has the smallest radius (size). 3) g
A) neutral B) cation
C) anion D) they are all the same size
4) What symbeol is used to represent the factor 103? 4) @
A)n ox o oM D)
5) If the melting point of vanadium metal is 1910°C, what is its melting point in Kelvin? (K=0°C+ 5 __/ i
273.15)
A) 2183K B) 1637K C) 3470K D) 1029K
3, < . -
6) Identify the compound with covalent bonds. 6)
A) KBr B) Kr O Li D) NaCl @ CHy
Leni e Clemd ¢ | erminit 1N
7) Choose the bond below that is least polar. 7 G
A) C-F By C-Br () P-F D} C-1 [3]y el
8) The number of cycles that pass through a stationary point is called 8) é :
A) wavelength
B} median
C) area
D} amplitude
E) frequency
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9) Calculate the molar mass for Mg{ClO4)2.

A) 12376 g/mol
B) 7576 g/mol ) 4 7)( £ Gﬁ“? +

C) 119.52 g/mol }
D) 247.52 g/mol .
@f 223.21 g/mol f)/ u

)

(I
0

10) Which compound has the highest carbon-carbon bond strength?

A) CH3CH3
C) CHp=CH>

11) What is the empirical formula for Hgp(NO3)7? ».f % (_

A) Hgq(NO3}q

B) HgyNO3 %
C) Hg(NO3) H&} MU

D) Hg2(NO3zp

@HgNOs

HC=CH
D) all bond strengths are the same

12) Which reaction below represents the electron affinity of Li?

jLi(g) + e~ - LiT(g)
B) Li(g) — Li*(g) +e”
Q) Li*(g) — Li(g) + e~
D) Li*(g) + e~ — Li(g)
E) Li(g) +e~ — Li'(g)

13) lons differ in the number of
A) neutrons and protons.
B) neutrons.
@ electrons.
D} electrons and protons.
E) protons.

14) How many significant figures are in 0.00523980mL?
Ay 4 B) 3 Q7

15) Determine the oxidation state of Pin PO33—.

A)+3 B) +2 O O\

%

16) Identify a cation.
A) An atom that has lost a proton and a neutron.
B) An atom that has gained a neutron.
An atom that has lost an electron,
) An atom that has gained an electron.

=NASEY TPe

()

D) 5 @6
D) -3 )0
X/ Q

p+ i

P
—

Dr. Hahn  General Chemistry I Lecture Final Fall 2013

TZ ) al "Mé

i o4b=

9:30 form A

Frn e e sy redte

+5

page 2

0 £

10) @

11) &

12) ﬁ :

13) C

14) 6
15)

16) C.,,



17) Describe the shape of a p orbital.
A) spherical
) dumbbelf shaped
three balls
Dj eight balls
E) four balls

18) Which of the following solutions will have the highest concentration of chloride ions?
A) 0.10MAIC3 . — (] [5 X; . -

B)0.10MMglly ———— ( L0)K 2
QoML (0 )
DOMCGC 0 (85 %l= O | U

E) All of these solutions have fhe same cohcentration of chloride ions.

19) A triple covalent bond contains of electrons.
A) 2 pairs B) 0 pairs Q) 1 pair @3 pairs E) 4 pairs

20) Choose the element from the list below, 5
A)Nadl B) FeyO3 C) HoOp D) HyO @) He

21) Hou\r many H+ jons can the acid, H2S04 , donate per molecule?
@ 2 81 00 D)3

22) Identify the number of electro grouA around a molecule with a trigonal bipyramidal shape.
@ 5 B) 4 : Q2 D)1 E)3

el
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Part TI Short Answer: Werite 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 lese points. Even on questions which do net require work, if you legibly show

work, you may get some partial credit. (81 pts)

1. (6 pts total) One mole of the element Mg has Q)C X (U (1 pt) (give a
number) of atoms and weighs z_ é{- 77 ‘ (2 pts) grams
one mole of the molecule Na, SO; has (; 02 \(( / b 25 (1 pt) molecule and weighs
/ CF ’L (2 pts) grams (show work)

2@ 00) + 32,0 + ¢ (b)) = I

W o

2, (14 ptstotal) (1)  Match the following words by inputting the letter associated with the word
into the parenthesis given. Do not make up your own parenthesis. Each parenthesis should have a singie
letter matching the parenthesis. You may use each word given one time, many times or not at all. (8 pts, 4

pts each)

{a) Transition metal element (b) main group element (c) lanthanide / actinides (d) alkali metals (e)
alkaline earth metals (f) chalcogen (g) halogen (i} noble gases

( ' Periodic Table of the Elements .
Ci e AN ns

[T AL ® wa ip
3 o
z|o e
ey L v s
L] b 40 5 gp 0 18 ELALESLLE,
= 2 '‘RESFA =
AL ".,..Y.gf.’- & gpe 1
) ¥ 5 S
REAE SRR L) EAAR SRR A E
ERE ® - &
ticainaylfa | AT T2l W Au LREE
dsmind g | ez s Lupond i | MOl I o,
TRANEHEAH AN
L fe o0 | o § 2R | ] LR
\.-I_._‘.—n—-———
= =
Celdr | N | Pof&m| B
BN it
| 0] 2 |anical
gw,ﬂ,'

(2) How do you decide which is the more electronegative element ? (you would want to say something
about across period and down group or something comparable) (3 pts) .
s mdst e(@&(/v’%ﬂ@f&év (855 &)

(3) How do you decide which is the larger atom (larger radius atom) ? (you would want to say something
about across period and down group or somethmg comparable) (3 pts)

‘—’ﬁ' S Tee NET W SES T Sia¢ thif*L(&/Qc
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3. Balance the following reaction by filling in the blank with a number. The number may be the
number one or any other number. The parts without a blank do not need any numbers input to balance the
equation. (8 pts, 4 pts each)

~

H;PO4(aq) + EZ NaOH{aq) 3 HxO(1) + NasPO«{aq)

M"; étg 5/\,@{9@ © o ?Q %Na/ ij %Q
Yl L7

4, (a) The following molecule is [(soluble jor (insoluble)] (circle one) in water. (6 pts)
Ca(NOs)2
(b) Give two statements from the solubility chart to explain your answer. (2 pts)
Va" L Solwk le Lo AU Codinns
Gt V) n ot~ O "-”%czy%zai 730:/'
hi et 5p LB ’/@ ,

5 For the following redox reaction, fill in the parenthesis by the reagent with either the letter (a) or (b).
(a) is being oxidized (b) is being reduced (6 pts)

(b

plus one electron per Ag

| I
Zn(s) + 2'AgNO; (aq) 2 Zn(NOs):(aq) + 2 Ag(s)
Ox state Zn=zero Ag=-+1 Zn=+2 Ag = zero

6 Give the Lewis Dot Symbol for the element  As Make sure the dots are clearly visible, (6 pts)
X
° A\ S Q
¢
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7.

Lewis Dot Structure (9 pts total)
(a) The number of valence electronsin  HaB I is ! -
H tE
(Jr+ 2 7=z

(b) Which of the two Lewis Dot structures is the correct structure [(1) or (2)] (circle one) (3 pts)

'l i
m @
(1><2:14Lg" (xl=I1lE
LoorB7) ¥
b has ™o

Dr. Hahn General Chemistry 1 Lecture Final Exam 9A Fall 2013

Show work for full credit. (6 pts)

page ©



8

Complete the following VSEPRT chart for the Lewis Dot structure shown.

ol

line-dash-wedge drawing above

Answer the following questions about the atom with the * (2 pts each, 18 pts)

a.

C.

9

How many electron pairs ?2 b. How many lone pairs O

What is the geometry of the electron pairs ? ‘/‘ yﬂﬂi ﬁ\,-.\/”/_ﬂ /17 14 N\ ¢ c@ﬂ/

What is the geometry of the molecule ? 7 V! ( %M :é ;2 % 95 d}i} { ( Qﬂ(

What is the hybridization f. What is, are the bond angle

For the bond, show the polarity symbol as an arrow or with the symbol &
£t &
N----0

—“+—

h. Draw in the vector arrows for the molecule above in the line- wedge- dash drawing.

i. The above molecule as a whole is | {polar) or (@circie one)

For the molecule shown below, which of the two structures is a resonance structure 7 Circle either

[(1)or(2)] (6pts) C//W
\[ Connedd st .
oot

o' ¢
QF .
/- e o &
. ° .
0) ' 0
T 8, 4 ° 3t % et
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Part III. Long Answer Please show work for full credit and to receive partial credit. (73 pts)
sxx# Please attempt every problem for partial credit. You will get no partial credit if you just rewrite
the question with no change in anything. ****

1. Convert the following using dimensional analysis. Show work. If you come up with the final
correct numerical answer but show no work, you will lose all points. (25 pts total)

Y veset
Li;S(aq) + Co(NOs)(aq) > 2 LiNOs(ag) + CoS (s) (_/)\ ¢ ¥ t&?/\ ) 5

855 0(/‘/05’) 50 0

(a) If you have 0.355 kilograms of Li;$ (molar mass of Li,S = 45.95 g/mol) and 4.55 moles of y~ B
Co(NOs),, which is the limiting reagent ?

{ [ LixS] or }(cxrcle oge) Explain & showdwmfk. (5 pts) )
O,‘ 399 k?,f( !Omﬁ,_:_én,ﬁ X }’7"/}’( LL-LS = 7,? | h"VééQJ
L('LS Hc.g AlLS 4,9,255 —

i C 22
(b) What is the theoretical yield (based on the mass or moles of th szs r¢gardless of the mass or moles
of the limiting reagent } of the LiNOj; in grams (molar mass o 0;=68.94 g/mol) ? (20 pts)

o

O}SSKQK /00&6»(425 x il L)
LioS g 45454
Lips (i s

w  _2mel LMoy __Qﬂé%aﬁéff‘/@f

| max -
LQ} Lu'/l/D}

[065. L;gl My — /O?x/Oﬁéw
W QOH”M

74 by
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2. Ifyou have 1.55 moles of a gas at temperature of 303.2 K occupying a volume of 2.82 liters, what is
the pressure ? [PV =nRT, R=0.08206 (L atm)/(mol K) ] (I made up these numbers so the numbers have no

relation to reality.) (show work) (20 pts})

Y = (ﬁﬁ‘fn\@,(
7= %D/ﬁ, LI

V'; Ltle ) N\ @95@(&@20&)(}@;
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3. Using the periodic table, for the element (28 pts total, 2 pts each blank) Sn

o0

A
(a) give: atomic mass l t ?, 7 ( amu atomic number (4 pts)

(b) number of protons (7\ O number of electrons gO number of neutrons g i

{Explain & show work for above in the space below if needed for partial credit) (8 pts)

& 7 - 950 = QXO\

(c) How many valence electrons does the element have ? é (4 pts)

Explain how you know.

(d) What is the group number for the element w A’ (2 pts)
[use the exact number (arabic #, roman #, letter or whatever) given in the periodic table attached to this
exam] -

-
(e) What is the charge on the element in its ionic form ? + 4: o (Explain & show work below if

e 60 7L Lo ol eoerd {0-bnS
(O~ 1t wpdd by o (VP +# 0o- —¢
£0 9 o sl
(f) How many tetal electrons does the ienic form of the element have ? i 1,{- (Explain & show
work below) (4 pts) R —
&y~ L\ﬂé c

PLG0+E s Dt e
@5 o 20 UNLbrged )
= Gbg
g) Give the Lewis Dot Symbol for the neutral element. (2 pts)
4
é 7/\ ¢
¢
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Final General Chemistry I Lecture Fall 2013 12/6/13 F 930 B Dr. Hahn Exam#

Name /;/ é»?, (print) Name (sign)

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.  If I cannot read your
work, I obviously cannot grade it. (1 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. PV=nRT, R=0.08206 (L atm)/(mol K), P1V1/P2V2

=Ty/Tp Avogadro's number = 6.022 x 1023

I you are a graduating senior, please write graduating senior here

Part] MULTIPLE CHOICE. Choose the one alternative that best completes the statement or answers the question. (2
pts per question, 44 pts pts total}

1) How many H+ ions can the acid, H2504 , donate per molecule? 1) f;l
@ 2 B)1 Qo D)3
2) Which of the following solutions will have the highest concentration of chloride ions? 9 2) / l
(Ay0.10 M AICI3
B) 0.10 M LiC1
C) 0.10 M MgClo

D) 0.05 M Ca(lp
E) All of these solutions have the same concentration of chloride ions.

3) Choose the element from the list below. 3) 6
A) FeoO3 B) HoO2 C) HO D)Nadl @ He ‘
4} Tons differ in the number of 4 _ / !
(A;) efectrons.
) neutrons.
() protons.

D) neutrons and protons.
E) electrons and protens.

5} Which compound has the highest carbon-carbon bond strength? 5) ﬁ
(A) HC=CH B) CH3CH3

C) CH=CH? D) all bond strengths are the same

6) What symbol is used to represent the factor 1037 : 6) l 2
A) B)n aM (D x

7) If the melting point of vanadium metal is 1910°C, what is its melting point in Kelvin? (K=0C + 7) C

273.15) o

A) 3470K B) 1637K @2183 K D) 1029K

Dr. Hahn General Chemistry 1 Lecture Final Falll 2013 930 formB page 1



8) The number of cycles that pass through a stationary point is called
A) frequency
B) wavelength
) area
D) amplitude
E) median

9) Calculate the molar mass for Mg(ClO4)2.

A} 123.76 g/mol
B} 119.52 g/mol
) 75.76 g/mol

D) 223.21 g/fmol
E) 247.52 gfmol

10} How many significant figures are in 0.00523980mL?
A4 B) 3 Q6 D7 E)5

11) What is the maximum number of p orbitals that are possible?
A)7 B)3 Q9 D)5 E)y1

12) Identify a cation.
A) An atom that has lost an electron,
B) An atom that has gained an electron.
C) An atom that has lost a proton and a neutron.
D) An atom that has gained a neutron.

13) A triple covalent bond contains of electrons.

A) 3 pairs B) 0 pairs C) 1 pair D} 2 pairs E) 4 pairs
14) Which reaction below represents the electron affinity of Li?

A) Li(g) — Li*(g)+e”

B) Li(g} + e~ — Li(g)

C) Li(g) +e~ — LiY(g)

D) Li*(g) + e — Li(g)

E) Li*(g) — Li(g) + e
15) Identify the species that has the smallest radius (size).

A) neutral B) cation

C) anion D) they are all the same size
16) How many valence electrons do the halogens possess?

A) 2 B 1 Q7 D)6 E)5
17} Choose the bond below that is least polar. .

A) P-F B) C-I o -0 D) C-Br E) C-F

18) Identify the number of electron group} around a molecule with a trigonal bipyramidal shape.
A)5 B) 2 o1 D) 3 E)4

FAVS

Dr.Hahn  General Chemistry I Lecture Final Fall 2013 9:30 form B
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19) What is the empirical formula for Hga(NO3)9?
A) Hga(NO3)2
B) HgyNO3
C) Hg(NO3)
D) Hgg(NO3)
E) HgNO3

20} Identify the compound with covalent bonds.
A) Kr B) KBr ) Na(l

21) Determine the oxidation state of P in PO33-.
A) +3 B) 0 C) +6

22} Describe the shape of a p orbital.
A) spherical
B} three balls
C) eight balls
D) four balls
E) dumbbell shaped

Dr. Hahn  General Chemistry I Lecture Final Fall 2013

D) Li

D) +2

E) CHy

E)-3
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PartII 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 lese points. Even on questions which do not require work, if you legibly show
work, you may get some partial credit. (81 pts)

1. (6 pts total) One mole of the element Br has 63 ;C,z )< / 0 (1 pt)(givea

number) of atoms and weighs V c/ i C? (2 pts) grams

1 = Z—
one mole of the molecule K;PQ, has (0 IO 7_ X /0 (1 pt) molecule and weighs

{ A t 2-/7 (2 pts) grams (show work below)
[S r 0
(9,10)% + @O,C??% +@eoo)¢ = 212,19

2. (l4ptstotal) (1)  Match the following words by inputting the letter associated with the word
into the parenthesis given. Do not make up your own parenthesis. Each parenthesis should have a
single letter matching the parenthesis. You may use each word given one time, many times or not at
all. (8 pts, 4 pts each)

{a) Transition metal element (b) main group element {c) lanthanide / actinides (d) alkali metals (e)
alkaline earth metals (f) chalcogen (g) halogen (i) noble gases

' Periodic Table of the Eleme
XTp, g
Y]
! L[ D M Fa mp)dhlis,
Py /ncnof-ﬁc.
ol B s |t vt o
AY p RHABHEE
PRl ug 58 40 o AL E LD D S
HEIGIE RIViGmE|GlR|alaNaie b &g
e B2 L L M LR S e e i | i
i S R 8 2 i o] To | 2 | B [P Jag : G0)l in F Su [ 5h HE3
LA £ e e | gy | i b et ! st nise | 15 | o g b
> B o e n i o ek e e N
4 BE[Ta | W |Re 100 f I [Pt ran T | Po | Bi|ve | At{kn
. A LR AR I I G L R e S
K
! EAEFAE TV Il £ Ol O

H
") i:?u
g

(2) How do you decide which is the more electronegatlve element ? (you would
about across period and down group or something comparable) (3 pts) e / 33 é‘ h/

B s mosk efectve hagative

(3) How do you decide which is the larger atom {larger radius atom) ? (you would want to say something
about across period and down group or somethmg comparabie 3 pts)

(> Size dmr%
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3. Balance the following reaction by filling in the blank with a number. The number may be the number one
or any other number. The parts without a blank do not need any numbers input to balance the equation. (8
pts, 4 pts each}

i

TiOy(s) + 2C(s)-; N OR L co (®

AT 200 4T 2C 420
25

4. {a) The following molecule is [(soluble) o(circle one} in water, {6 pts)

Al{COs)s

\)

(b) Give two statements from the solubility chart to explain your answer. (2 pts)
Carbogbe Ore nfoluble
\¥g 17 (50N ot O ¢k c,ﬁﬂ% LS

5 For the following redox reaction, fill in the parenthesis by the reagent with either the letter () or (b).
(a) is being oxidized (b) is being reduced (6 pts)

(b

plus 1 electron per H

Na(s)+ HCl(ag) >  NaCl + H;(g)

Ox state Na = zero H=+1 Na=+1 H = zero

Dr. Hahn General Chemistry I Lecture Final Exam 9B Fall 2013 page 5



6 Give the Lewis Dot Symbol for the element Kr Make sure the dots are clearly visible. (6 pts)
'Y’
K e
¢
7. Lewis Dot Structure (9 pts total)

(a) The number of valence electronsin N Brs s 4 42 Show work for full credit. (6 pts)

VA
5 4+ ()7

(b) Which of the two Lewis Dot structures is the correct structure [(1) or (2)] (circle one) (3 pts)

(3 L oe &t L
eBr—N Bro Br——N- Br
MY l sy ‘6 ‘ e

GBr. s Bre
Oy [ [ 2
(1) (2)

|y x2=lbE [LKL= 2¢
Lo few €

LK pao) octor-
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8 Complete the following VSEPRT chart for the Lewis Dot structure shown.
1
*F ¢
L™
\ ® L X3 an . )4:
te o! " Cryg o
: e . ‘X .
™ Po® a ¢ / w}

3
TFe
it

line- wedge- dash drawing above

Answer the following questions about the atom with the * (2 pts each, 18 pts)

a. How many electron pairs ( b. How many lone pairs  — 2‘
c. What is the geometry of the electron pairs ? © (/ﬁ%@%& /,% Vd

d. What is the geometry of the molecule ? D Q it ,? / (e o~

4 &
e. What is the hybridization S’gﬁ C{ f What is, are the bond angle ? ¢

g. For the bond, show the polarity symbol as an arrow or with the symbol &

B — CF is mmost €r)
St £

h. Draw in the vector arrows for the molecule above in the line- wedge- dash drawing.

1. The above molecule as a whole is [ (polar) or ( (circle one)

9. For the molecule shown below, which of the two structures is a resonance structure ?  Circle either

[()or)] (6 pts) oo Qonn%

A H erer

Dr. Hahn General Chemistry I Lecture Final Exam 9B Fall 2013
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Part HI. Long Answer Please show work for full credit and to receive partial credit. (73 pts)
#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,****

I Convert the following using dimensional analysis. Show work. If you come up with the final
correct numerical answer but show no work, you will lose all points. (25 pts total)
(o(n0y)

Li;S(aq) + Co(NOs)(aq) 2 2 LiNOs(aq) + CoS (s) / . { L{ 2,5 \71-
(ess (12 S ma

(2) If you have 0.355 kilograms of Li;S {molar mass of Li,S = 45.95 g/mol) and 8. 92 oles of
Co(N 03)2, which is the limiti 7

or [Co(NO3)2] }(circle one) Explain & show work. (5 pts)
T L2 et
L2 - ;
M / é( 2 fg' Z( Z,)

(b) What is the theoretical yield (based on the mass or moles of the Li,S regardless of the mass or moles
of the limiting reagent ) of the CoS (s) in grams (molar mass of CoS = 91.00 g/mol} ? (20 pts)

() l%k‘ /ODO@/JQ | /Méué_
Ly S Hc? . 4595y
Liaﬁ Z/E(Z,5

Lol Cos  9L0%%CH = 1024505
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2. Ifyouhave a gas at pressure 3.09 atm at a volume of 0.500 Liters for a 2.0 mole sample of gas, what is
the temperature in Kelvin ? [PV =nRT, R=0.08206 (L atm)/(mol K) ] (I made up these numbers so the
numbers have no relation to reality.} (show work) (20 pts)

= .09 akbny _
g: | G }\(/Oﬁ <2) rOQO)éﬂ)(C/, sﬁﬂf) - (Z, 0(»4‘/)@7{0;,&66)
* o

;h—“____’_______,—-———-_

0, @&204%)
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3. Using the periodic table, for the element (28 pts total, 2 pts each blank) Se

(a) give: atomic mass 7ﬁ f (i (a amu atomic number 5 E (4 pts)
’ T —
(b) number of protons % % number of electrons 5 éﬁ number of neutrons {é )

(Explain & show work for above'in the space below if needed for partial credit) (8 pts)

(c) How many valence electrons does the element have ? é’ (4 pts)
Explain how you know.,

Sewme QS Grorp W

(d) What is the group number for the element m ﬁ' (2 pts)
[use the exact number (arabic #, roman #, letter or whatever) given in the periodic table attached to this
exam|

(e) What is the charge on the element in its ionic form? — L (Explain & show work below if

necessary) (4 pts) g _ é} _- _

(f) How many total electrons does the ionic form of t ement have ? ?é’ e {Explain & show
work below) (4 pts) }
4e + L€ - 7
be

peotve/  (loge

(g) Give the Lewis Dot Symbol for the neutral element. (2 pts)
§0
- @
. S,
&0
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Final General Chemistry I Lecture Fall 2013 12/4/13 W 1(:30 A Dr. Hahn Exam #
Name LQA&V (ptint) Name (sign)

ovangr — Sal men
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.  If I cannot read your
work, I obviously cannot grade it. (1 pts print and signexam)  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. PV=nRT, R=0.08206 (L atm)/(mol K), P{V1/P2V?

=T1/T7 Avogadro's number = 6.022 x 1023

If you are a graduating senior, please write graduating senior here

Part] MULTIPLE CHOICE. Choose the one alternative that best completes the statement or answers the question. (2
pts per question, 44 pts pts total)

1) Identify the compound with ionic bonds. 1) e
A) CO B) HyO C) Ny D) Ne @CBr
2) Which one of the following is not an empirical formula? 2) 13
. A) CHO @)C2H402 C) CH20 D) C2H40
3) Which reaction below represents the first ionization of O? 3 —D

A) O (g)+e — QOfg)
BYO(g) - O(g) +e
Q) O(g)+e” - O2(g)
D) O(g) - O'(g)+e”
E) O(g) + e~ — O(g)

4) Calculate the molar mass of A{CoH302)3. N ‘7’ f/ L) ] 5 n
A) 204.13 g/mol i ﬂ
B} 258.09 g/mol 27t 3{’( 2% () + 2(i)
C) 56.00 g/mol
D) 139.99 g/mol Z. Cf’ ({l
E} 86.03 g/mol

5) The factor 10-3 corresponds to which prefix? 5) é_}»
@mﬂh B) deka () centi D) ded

6) Describe the shape of a s orbital. 6} é
A} three balls

B) four balls

C) dumbbell shaped
D) eight balls
@phenc&]
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7) Isotopes differ in the nurnber of
A) protons.
B) electrons.
Cyneutrons,
D) neutrons and protons.
E) beta particles.

8) Choose the compound from the list below.

A) Au B} Ne C) He (D) cHy E) Li
9) What is the maximum number of d orbitals that are possible?
@ 5 B)7 09 D)1 E}3
10) Identify the shortest bond.
@ triple covalent bond
B} single covalent bond
C) double covalent bond
D) all of the above bonds are the same length _ . é?//
11) Identify the species that has the smallest radius (size). ~~
A) N-3 B) N+1 C) NO (DyN+3 E) N-2

12) Identify a solid.
A) no definite shape and no definite volume
@ definite volume and definite shape

13) How many valence electrons do the alkali metals (Gp IA) possess?

E)8

E) -2

A)2 B)7 C) 6 @s 1
14) Give the approximate bond angle for a molecule with a tetrahedral shape.
A) 180° B) 120° C) 90° 0109 5°
15) Determine the oxidation state of Cin CO3-2. C+ } C - Z) . Z_,
A) -4 B) +6 @A D) +2
16} Identify the compound with the smallest dipole moment in the gas phas ulL é
(A}Ch B) HF C) LiF D) CIF
2€~0 g{} ey (e
17) A double covalent bond contains of electrons.
A} 1 pair B) 3 pairs C) 4 pairs D) 0 pairs
18) Identify a cation.
A) An atom that has lost a proton and a neutron.
B) An atom that has gained a neutron.
C} An atom that has gained an electron.
@“Lﬁm atomn that has lost an electron.
Dr.Hahn  General Chemistry I Lecture Final Fall 2013 10:30 form A

E) 105°

B) no definite shape and definite volume
D) cansefbe compressed

@)}’2 pairs

page 2
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19) If a solution has a temperature of 255 K, what is its temperature in degrees celsius? (K = 0C + 19) D
273.15
A) 491°C B) 528°C C) 355°C @ -18°C E) 123.9°C

..—““*—“‘M

— T 5 %45 _/OD/"’/
20) A cation of +2 indicates that an element has /\“‘ A 0z ghne 0) E

A) gained two electrons. —

B) gained two protons.

Q) lost two protons.

D) lost two neutrons.

ost two electrons.

-

21} How many significant figures are in the measurement, 463.090 m? 21) £
A) 3 B) 4 C) 2 ‘ D)5 @ 6

22) How many H+ ions can the acid, H2S04 , donate per molecule? 22) £ )
A) 0 B) 1 3 @2
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Part1I 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. (81 pts)

1.5
1. (6 pts total) One mole of the element Ag has C /:?Z » X/ 0 (1pt) (give a
number) of atems and weighs { (% ‘? ‘ 5 ) (2 pts) grams
2% _
one mole of the molecule Rb,CO; has G Gll X40 {1 pt) molecule and weighs

277 C’)( (? ) (2 pts) grams (show work)

20 ¥5:41) + (200 ¢ J(60) = 25695
b - O

2. (l4ptstotal) (1)  Match the following words by inputting the letter associated with the word
into the parenthesis given. Do not make up your own parenthesis. Each parenthesis should have a
single letter matching the parenthesis. You may use each word given one time, many times or not at
all. (8 pts, 4 pts each)

(a)Transition metal element (b) main group element (cj lanthanide / actinides (d) alkali metals () alkaline
earth metals (f) chalcogen (g) halogen (i) noble gases

Trodic Table of the Elements ~ )
y I 2Tk
[R5 LY e e
el iaconvw
s i T T n
TMaiMelap ag S8 gp g T 1n agldl M ERRE
drjatelalelelaRlaifle alldic | Ale gl
S aofinter o i Lte e oF e ok Laxlion |20 g o Jon oy
SRS Y I | No iMoo | Ru | RbIPa g i O3} o FSu [ShETe & [ [%
B S N A R AR Y T
E) £ ER =W o | ® % = R L i3
blecs La | Hf ) Ta | W iRe |Oe) F | DL {An LRI TR E
i el o ke | o | ] o | pae | ik [ s ) B
0 IR R AR AR T | ™ ™
8 EE T SR ) B\l e, ,F)
, \
R R B TP PR
e e | e o e (S o
AL M E TR

(2) How do you decide which is the more electronegative element ? (you would want to say something
about across period and down group or something comparable) (3 pts)

i > INOSE QJ QO{"V‘@ N Oy M i 6_._« é o { @f%
ODQ“\ 0@1 ZQ’,%; <A, \L/ (ﬂf{mﬁ[ﬁ&p}) /@ S¢ @’i\//

(3) How do you decide which is the larger atom (larger radius atom) ? {you would want to say something
about across period and down group or something comparable) (3 pts)

T alvss puribd s mald ¢

1 - A ot
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3. Balance the following reaction by filling in the blank with a number. The number may be the
number one or any other number. The parts without a blank do not need any numbers input to
balance the equation. (8 pts, 4 pts each)

Fey05(s) + 3 CO(g) > L Fe(s) + LCOz(g)
10 7L ¢+ o0
b C

-

4 For the polyatomic ion shown, give the oxidation state of the atom  § . Show work. (8 pts)
SO,* S+ ¢ C’Z) = L

5. Complete the following precipitation reaction by filling in each blank with an ion or molecule. (6 pts
3 pts each)

>

(a) molecular equation

Li, COs (aq) + Ca(NOs) (aq) = 2LiNO; (aq) + CaCOs(s)

(b) ionic equation

.{- x
2Li™ (aq) + COs* (aq) + Ca” (aq) + 2NOs" aq) > LLi_(ag) + 2NO;" (ag) + Lol

6 Place the following bonds in order using the choices below (each letter can only be used one time) (6
pts total, 2 pts each)

(a) longest bond length (b) medium bond length (c) shortest bond length

c-C_Q&
C=C b
c=c (C_
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7. Lewis Dot Structure (9 pts total)

(a) The number of valence electrons in CHBr; is ZL Show work for full credit. (6 pts)
¢ B B
¢+ (+ )3 =26

(b) Which of the two Lewis Dot structures is the correct structure [(1) or (2)] (circle one) (3 pts)

H H

(1] L] . “ e
v Br Br} Br —C-—Br
A LA a,& L] ®

Bry «Br,
we ] . %
(1)} )

| hel=LkE l(2=24%
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8 Complete the following VSEPRT chart for the Lewis Dot structure shown.

BN ) o SF
« F—N—H : Y
AL ‘:* F /)f{\: i1y (assume C & H have the same
+F1 WV, electronegativities)

114

line- wedge- dash drawing above

Answer the following questions about the atom with the * (2 pts each, 18 pts)
a. How many electron pairs éﬁ b. How many lonepairs __ § /
c. What is the geometry of the electron pairs ? é (& ’é% ,/QV\/;,/
d. What is the geometry of the molecule ? % v QM ;{7 [ K1 L7\ {CQM

‘,-2
e. What is the hybridization %p f What is, are the bond angle / C 9

g Forthe bond, show the polarity symbol as an arrow or with the symbol &

p S & AR g
4 C—t

h. Draw in the vector arrows for the molecule above in the line- wedge- dash drawing.

i. The above molecule as a whole is [ {polar)or (nonpolar)] (circle one)

9  Tor the molecule shown below, which of the two structures is a resonance structure ?  Circle either
[(Dor(2)] (6pts)
At eve,r
oo . o Connecqy
103 [} 101 s
*e I 1) 1 j (13 o€ 13 /’fc’gL
+0——§——0° ¢ O——d——O v @Q_____'_‘E_———ﬁe

o | b Y ® at “ oe ® v 4 L/ .
g?. « O, W7 e &‘KQLCQ
{1 7 2)

Dr. Hahn General Chemistry | Lecture Final Exam 107 Fall 2013 page 7
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Part Il. Long Answer Please show work for full credit and to receive partial credit. (73 pts)
*xx% Please attempt every problem for partial eredit. You will get no partial credit if you just rewrite
the question with no change in anything. ****

1. Convert the following using dimensional analysis. Show work. If you come up with the final
correct numerical answer but show no work, you will lose all points. (25 pts total)

For the reaction shown below:
FeS(s) + 2HCl(ag) => FeCl (s) + HaS (g)

a. If you have excess FeS (s) and add 25.0 mL of a 0.125 M H Cl solution, how many Liters of H2S
would you generate ? (1 mole at STP = 22.4 Liters)(20 pts)

A A/ S 5 "; ~ ” )
25.0nd, 0125 el (ndl le> o 2240
f.”'r(ﬁ, _/OOD'W\«Q[M Zﬂ/&g ' -
50in Soln iy [ el
)425

- 0,054

b. In the reaction above under the conditions shown is the limiting reagent { [FeS(s)] or {HCI] } (circle

one) (5 pts) (Lesdi @ \ . ,
%} &S\L . C}%&) exc@fj /":Qe/(
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2. You have a mixture of gases with a pressure of 1.09 atm. in a container of volume 3.99 L at 298.2K.

If the new volume is 1.55 Liters at a temperature of 255.2 K, what is the new pressure in atm? (P1V1)/
(P2V2) = T/Ty) (I made up these numbers so that the numbers have no relation to reality.) (show work) (20

pts)
g;g_: /;O?@’éh\ ff = 7’"

U, - 5994

l//i = /:TS\£
77 :ZSRS\,Z e
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3. Electron Configuration Question: (28 pts total)

(a). Give the electron configuration for the element Ge  You should use the format of (15%, 257, etc
This is not me giving the start of your electron configuration but just telling you the format for your answer. )
DO NOT USE THE SHORTCUT ELECTRON CONFIGURATION USING THE NOBLE GAS. (10 pts)

» - VAR S S A [? 2
5y 285 200 550 7, 455 2d & p

h) What is the valence electron configuration for the same uncharged element Ge ~ ?  Give the
valence electron configuration in the form of (15%, 2s* etc. This is not me giving the start of your electron
configuration but just telling you the format for your answer) (9 pts)

best, 4¢"

(c) Give an orbital diagram for the valence electron configuration for the element Ge  using the
format with up or down arrows for electrons. (9 pts)

vy You should show the lowest energy at the bottom of this space

1s  2s 2p and the highest energy at the top of this space. (I typed the orbitals so that I can
draw the thing on one line for ease of typing, you should show any difference in energy by drawing lines on
a different level.)
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Final General Chemistry I Lecture Fall 2013 12/4/13 W 10:30 B Dr. Hahn Exam#

Name k ﬁ@/ (print) Name (sign)

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. 1# I cannot read your
work, I obviously cannot grade it. (1 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. PV=nRT, R=0.08206 (L atm}/(mol K), P1V1/P2V2

=T/T72 Avogadro's number = 6.022 x 1023

If you are a graduating senior, please write graduating senior here

Part]1 MULTIPLE CHOICE. Choose the one alternative that best completes the statement or answers the question. (2
pts per question, 44 pts pis total) :

1} Identify the shortest bond. 1) ‘g
A) single covalent bond

B) triple covalent bond
() double covalent bond
D) all of the above bonds are the same length

2) Identify a cation. 2y _/ J

A) An atom that has lost an electron.

B) An atom that has gained an electron.

C) An atom that has gained a neutron.

D) An atom that has lost a proton and a neutron.

3) Isotopes differ in the number of 3 e
A) neutrons and protons.
B) beta particles.
C) electrons.
Dj protons.
E) neutrons.

4) Give the approximate bond angle for a molecule with a tetrahedral shape. 4) ! )
A) 105° B) 180° <) 90° D) 109.5° E) 120°

5) How many H+ ions can the acid, H2504 , donate per molecule? 5} D
A¥1 By 0 3 D)2

6) How many valence electrons deo the alkali metals {Gp IA) possess? 6) ] _)_
A)6 B)7 O 8 D)1 E)2

7) Choose the compound from the list below. 7} 1 )
A) Au B) He C) Ne D) CHy E) Li

Dr. Hahn General Chemistry I Lecture  Final Fall1 2013 10:30 form B page 1



8) If a solution has a temperature of 255 K, what is its temperature in degrees celsius? (K = oC+

273.15

A) 528°C B} 123.9°C C) 355°C D) -18°C

9) Which reaction below represents the first ionization of O?
A) O(g)+e” - O2(g)
B) Ofg)+e” — O(g)
C) O(g) - Olg} +e”
D) O'(g) + ¢~ — Ofg)
B)Ofg) = O%g)+e”

10 Identify the compound with ionic bonds.
A) KBr B) HoO ) CO D) Ne
11) The factor 103 corresponds to which prefix?
A) deci B) milli () centi

12} Identify a solid.
A) no definite shape and definite volume
C) canmet-be compressed

13) Identify the species that has the smallest radius (size).

E) 491°C

E) N2

D) deka

B} definite volume and definite shape
D) no definite shape and no definite volume

A)N-2 B) N+3 Q) NO D) N+l E) N-3
14} Which one of the following is not an empirical formula?

A) CHO B) C2H402 <) CH40 D) CH20
15) A cation of +2 indicates that an element has

A) lost two neutrons.

B) gained two protons.

Q) lost two protons.

D) lost two electrons.

E) gained two electrons.
16) Identify the compound with the smallest dipole moment in the gas phase.

A) Chy B) CIF C) HF D) LiF
17) A double covalent bond contains of electrons.

A) 0 pairs B) 1 pair () 2 pairs D) 3 pairs E) 4 pairs
18) Calculate the molar mass of A{C2H307)3.

A) 86.03 g/mol

B) 258.09 g/mol

C) 139.99 g/mol

D) 204.13 g/mol

E) 56.00 g/mol

Dr. Hahn  General Chemistry [ Lecture Final Fall 2013 10:30 form B page 2
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0 A
1y | §
12) 6

1) | i
14) &

15) D

16)

i

18) IZ



19) Describe the shape of a s orbital.
A) eight balls
B) three balls
C) spherical
D) four balls
E) dumbbell shaped

20) How many significant figures are in the measurement, 463.090 m?
A) 3 B) 4 C)6 D)2

21} Determine the oxidation state of Cin CO3-2.
D) +4

A) -2 B) +6 C) -4

22) What is the maximum number of d orbitals that are possible?
A1l B)7 Q)9 D)5

Dr.Hahn  General Chemistry I Lecture Final Fall 2013

-
19y (.

200 ¢

E)5
21) ! )
E) +2
22) 12
E)3
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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 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. (81 pts)

, 2’
1. (6 pts total) One mole of the element N has (2l X/0 (1 pt) (give &

number) of atoms and weighs / 4& C ( (2 pts) grams

- n . 2’;
one mole of the molecule Li;SO4 has &, CZl /Q [0 {1 pt) molecule and weighs

X 0 q[ OZY (2 pts) grams (show work)
2(6.90) 4 32,01 + #(le00) = (09,95
L 5

2. (14 ptstotal) (1)  Match the following words by inputting the letter associated with the word
into the parenthesis given. Do not make up your own parenthesis. Each parenthesis shouid have a

single letter matching the parenthesis. You may use each word given one time, many times or not at
all. (8 pts, 4 pts each)

{a) Transition metal element (b) main group element (c) 1anthanide / actinides (d) alkali metals {(e)
alkaline earth metals (f) chalcogen (g) halogen (i) noble gases

i rrbelieegE e
4

c)

(2) How do you decide which is the more electronegative element ? (you would want to say something
about across period and down group or something comparable) (3 pts)

C (s m sk elecdro negetti e — (esy Sy
(.L‘ (GSJ Ea

(3) How do you decide which is the larger atom (larger radius atom) ? (you would want to say something
about across period and down group or something comparable) (3 pts)

—s  small & \L bi4g e
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3. Balance the following reaction by filling in the blank with a number. The number may be the
number one or any other number. The parts without a blank do not need any numbers input to balance the
equation. (8 pts, 4 pts each)

2NO(g) + 5Hax(g) '} 2’ NHi(g) + 2. H0 (2
TR
0t

Tw

4 For the polyatomic ion shown, give the oxidation state of the atom 8 . Show work. (8 pts)
S0 S+ 4(-2) = —¢
S = =2 t+d= +6C

5. Complete the following precipitation reaction by filling in each blank with an ion or molecule. (6 pts,
3 pts each)

(a) molecular equation
Li; COs (aq) + Ca{NOs)r{agq) > 2LiNOsz;{aq) + CaCOs(s)
(b) ionic equation

2

fﬂ [y
ALi (aq) + CO:? (ag) + Ca® (aq) + 2NOs™ ag) > 2L, (@q) +2NOs* (aq) + (A CLz )

6 Place the following bonds in order using the choices below (each letter can only be used one time) (6
pts total, 2 pts each)

(a) Highest bond strength (b) medium bond strength (c) lowest bond strength

c=c «
cc <
C=C J»
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7. Lewis Dot Structure (9 pts total)
(2) The number of valence electronsin P Cls is :/[é v Show work for full credit. (6 pts)

r
5 +5(17)

(b) Which of the two Lewis Dot structures is the correct structure [(1) or (2)] (circle one) (3 pts)

;E;; 1Chh
N -7 . 5\/*&;
¢ Cl e Pe L1 s - F Y]
0(\:«( \\‘(‘ﬁ: °?1 “ N ‘i.;
- : LT A
1 sl
lpl= G¢p
bil= ¢
Jol= 40t é@u/w%m@e

Final Exam 10B Fall 2013 page 6
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8 Complete the following VSEPRT chart for the Lewis Dot structure shown.

H /3: . Brﬁ
\C o \ X
‘
, ‘Br
s .
lBr./ BIY - \,
. . > & (assume C & H have the

same electronegativities)
line- wedge- dash drawing above

Answer the following questions about the atom with the * (2 pts each, 18 pts)

a. How many electron pairs 4§ b. How many lone pairs ___\/ O
c. What is the geometry of the electron pairs ? é(’ L };’\"@/'Ct& -.@@(4

What is the geometry of the molecule ? 74 ({/»é" Lf\@g,(/éé i/ﬁﬂ

. ” &
€. at 1s the hybridization ’p . at 18, are the bond angle Vi :
What is the hybridizati C"a% f What is, are the bond angl /[’?5

e

g. For the bond, show the polarity symbol as an arrow or with the symbol &

72
C-——-Br s \

& C—nH \

s o polar( &,(,{d%

h. Draw in the vector arrows for the molecule above in the line- wedge- dash drawing.

i. The above molecule as a whole is [ pol?ﬁ‘i or (nonpolar)] (circle one)

9  For the molecule shown below, which of the two structures is a resonance structure ? Circle either

[(Dor(2)] (6pts)

LY AL
Oe Yo'
e? -

Y% “ L] ,‘@ : LI
*0 - P02 ‘*——-—0“ » Op—->P—-0),
[ 1 s [T r . ®
s0% tO' :

Yy * e vy ¢

(1) @)
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Part III. Long Answer Please show work for full credit and to receive partial credit. (73 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 ****

1. Convert the following using dimensional analysis. Show work. If you come up with the final
correct numerical answer but show no work, you will lose all points. (25 pts total)

NH,Cl(aq) + NaOH (aq) = H:0 (1) + NHs(g) + NaCl (aq)

a. Ifyou have excess NHsCl(aq) and add 15.0 mL of 2 0.500 M Na OH sclution, how many Liters of
NHs(g) would you generate ? (1 mole at STP = 22 .4 Liters) (20 pts)

_(0.5Cc v v [}Mﬂ»/b‘?} o ZM

[COoml Mabt | ol

. 0.164Q Mg

b. Inthe reaction above under the conditions shown is the limiting reagent { [NH4Cl{aq)] c@

(circle one) (Spts) . . ,
Y Stafes €cCess Mgl s,
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2. You have a mixture of gases in a volume of 1.07 liters at temperature of 275.2 K at an unknown
pressure. If the new volume is 3.22 liters at pressure 1.11 atm and temperature of 157.2 K, what is the old
unknown pressure? (P1V1)/ (PzV2) = Ty/T5) (I made up these numbers so that the numbers have no relation

to reality.) (show work) {20 pts}

| Poon )
\/}j,if:. ?,“[ﬂj‘“ 1

T = 15702 ¢ T2 L1521
v

v, = 5.2 L | Vo= 1004

P——

ev, L

RSN

A

= /a WZ,VL
(275.21) (111 ) (2:220)
(579 C1.074)

{f)‘ﬁ, SES b

0
\J
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3.Electron Configuration Question: (28 pts total)

(2). Give the electron configuration for the element I . You should use the format of (1s?, 2s%, etc This
is not me giving the start of your electron configuration but just telling you the format for your answer. ) DO
NOT USE THE SHORTCUT ELECTRON CONFIGURATION USING THE NOBLE GAS. (10 pts)

54 25% zﬁ/ RISy M”/j 44";'

352) 4\&{? bfb

(b)  What is the valence electron configuration for the same uncharged element I ?  Give the valence
electron configuration in the form of (1% 2s* etc. This is not me giving the start of your electron
configuration but just tefling you the format for your answer) (9 pts)

55, Sp”

(c) Give an orbital diagram for the valence electron configuration for the element I using the format
with up or down arrows for electrons. (9 pts)

Ak A

—— —— —  You should show the lowest energy at the bottom of this space

Is 2s 2p and the highest energy at the top of this space. (I typed the orbitals so that T can
draw the thing on one line for ease of typing, you should show any difference in energy by drawing lines on
a different level )

Ak Ak L
2F

Al

‘r'_‘—

55
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