Final General Chemistry I Lecture Spring 2015 4/30/15 Tuesday form8:30 A Dr.Hahn Exam#

Name I/ é; 0 /ba/ ] {print) Name (sign)

Please show work for partjal 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 1 cannot read your
wotk, I obviously cannot grade it. (2 pt print and sign exam) If you run out of space, please continue on the empty back
pages but clearly label where the remaining answer can be found. (If I can't find your answer, I obviously cannot grade it).

Return your entire exam including the stapled periodic table. If your exam falls apart, please staple everything back

together before turning in the exam. (Please count your exam and make sure there are 14 xeal pages + periodic table

& other charts.)

1 mole = molar mass = 6.022 x 1023 M = (# moles) / ( Liter solution), M;V =MV,

{ Piotal = Pa+ PytPet.... Xa=Pa/ Prota1 = Da / 1 total } 7
PV=nRT, (P{V)/(P2V2)=T1/T2  R=0.08206 (L atm)/(mo} K), K=0C+273.15
molar V at STP = 22.4 Liters 760 torr = 760 mm Hg = 1.00 atm

I am a graduating Senior [(Yes) or (No)] (200 pts on exam which will be a maximum of 100%)

Part] MULTIPLE CHOICE. Choose the one alternative that best completes the statement or answers the question.

No partial credit for MC. (2 pis per question, 52 pts total)
1 many valence electrons does an atom of Al possess? 1) A'
3 B)5 : Q8 D)1 E)2

2) Tdentify an anion. 2) A

AY An atom that has gained an electron.

B) An atom that has lost an electron.

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

3) Which of the following elements is a nonmetal? 3) ‘5
A)K N C) Ba D) Be E) Ce

4) Identify the number of e ectron gtoupé around a molecule with a tetrahedral shape. 4) B
A) 5 (B) a1 D) 2 E)3

5} Which of the compounds of CH3C02H, Ca(OH)2, KOH, and HI, behave as acids when they are 5) { ai

dissolved in water?

A) only HI ' B) only KOH
@))CHgCO?_H and HI D) Ca(OH)2 and KOH
6) What is the empirical formula for C1pHp40g? 6) L
A) CHOy B) CHyO C) CHO D) (CoH40 E) CoH50
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7) What is the charge on the 5cions in 5c203?
@ 3+ B) 3- C) 2+ D) 1+

8) What value of ¢ is represented by a d orbital?
A0 @2 01 D) 3

9) Each of the following sets of quantum rumbers is supposed to specify an orbital. Which of the
following sets of quantum rumbers contains an error?
Ayn=21=1,m=+1
B)n=3,1=0,my=0
Q) n=4,1=2,m=0
D) n=1,i=0,m =0

@n=3,1=3,m[=—2

10) Which of the following is an acid-base reaction?
A) Fe(s) + 2 AgNOg(aq) -~ 2 Ag(s) + Fe(NOg)2(aq)
B) C(s) + O2(g) - CO2(g)
(G 2 HCIO4(aq) + Ca(OR)a(aq) ~ 2 HoO() + Ca(COg)2(aq)
D) MgS04(aq) + Ba(NO3)2(aq) ~ Mg(NO3)2(aq) + BaSOa(s)
E) None of the above are acid base reactions.

11) A physical change
@ occurs when water (liquid) is evaporated to water vapor (gas) .
occurs when propane (CgHg) is burned to produce heat, CO) and H70O.
C) occurs when glucose (CgH120g) is converted into energy and COy and HyO within your

cells.
D) occurs when iron (Fe} rusts to produce (FeO and FegzOjy).

E) occurs when Na and Cl combine to make NaCl .

12) Give the approximate bond angle for a molecule with a trigonal planar shape.
| 120° B) 107° C) 180° D) 109.5° E) 90°

13) Cailculate the mass percent composition of sulfur in Alp(SO4)3. (FW aluminum sulfate = 342.21

g/mol , S atemic mass = 32.07 g/mol)
A) 4273 % @ 2812% C) 35.97 % D) 9.372 % E)21.38 %

14) Which of the following are examples of intensive properties?
A) mass

@ density
D} None of the above are examples of intensive properties.
E) All of the above are examples of intensive properties.

15) Which of the following represent the Lewis structure for CI?
2. o L.
A) G @.(.,_1. Q) ek D) CI- E) *ok

) A
S)L

0 &
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16) Which of the following quantum numnbers describes the shape of an orbital?
A) magnetic quantum number
B} spin quantum number
2) principal quantum number
Dj angular momentum quantum number
B) Schridinger quantum number

17) The atmospheric pressure is 715 mm Hg. What is the pressure in torr?
A) 13.8 torr 715 torr - Q) 760 torr D) 28.1 torx

18) Determine the name for aqueous HF.
@ hydrofluoric acid
B) hydrogen fluorate
Q) fluorous acid
2} hydrofluorous acid
E) fluoric acid

19) Anionic bond is best described as
A) the sharing of electrons.
B) the attraction that holds the atoms together in a polyatomic fon.
C) the attraction between 2 nonmetal atorns.
the transfer of electrons from one atom to another.
E) the attraction between 2 metal atormns.

20) Identify the charges of the protons, neutrons, and electrons.
A) protons 0, neutrons +1, electrons -1
B) protons 0, neutrons -1, electrons +1
@ protons +1, neutrons 0, electrons -1
D) protons -1, neutrons {, electrons +1
E) protons +1, neatrons -1, electrons 0

21) A substance composed of two or more elements in a fixed, definite proportion is
A) a heterogeneous mixture.
B) a solution.
) a homogeneous mixture.
D) an alloy.
@ a compound.

22} The solid compound, K2504, contains
A} K2504 molecules. @K*‘ and 504 —2 ions.
C) K+, 56+, and O2- jons. D) Ko+ and 504 -2 ions.

23) Choose the bond below that is most polar. ) .
A)H-Cl B) H-1 C) H-Br O} H-F

E} 31.8torr

E) B-F
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24) Which of the following exists as a diatomic molecule?
A) lithium
B) carbon
C) krypton
D} hydrogen
)} phosphorus

25) Identify the shortest bond.

@ triple covalent bond
) single covalent bond

C) double covalent bond
D} all of the above bonds are the same length

26) The atomic mass for cadmium is

A) 48 @ 112.41
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Part I Short Answer: Write the word or phrase or circle the choice that best completes each
statement or answers the question. Some questions may require that you show work. If you do not
show work, you may lose points. Even on questions which do not require work, if you legibly show
work, you may get some partial credit.

Please show all work on this exam itself. You can use the back of the page for scratch paper. If you
are going to show work on the scratch paper and want me to grade it, clearly indicate where I can find

your work. (80 pts)

Please show all work for full eredit and for partial credit.

1. Name of elements and element symbols: (8 pts, 4 pts each)

a. The symbol for the element_nitrogen is /\/ (4 pts)

b. The name of the element Mg is
h\mg_ ne s A (4 pts)

2. Match the following to the letters shown by filling in the parenthesis. The letters may only be used
one time or not at all. Each parenthesis should have one letter. I you put in an incorrect letter into the
parenthesis, you will lose points. It is possible that the parenthesis correct answer may have more than one
correct answer. (2 pts each, 4 pts total)

(a) transition metal elements (b) lanthanide, actinide elements (c) main group elements (d) alkali metal
elements (e) alkaline earth elements (f) halogens (g) noble gases (h) s block (i) p biock (j) d block (k) £
block  (l) principal quantum number or period number (m) group number

C\ NN %ﬂjf

enodw Table of the Elements

ﬂ;ﬁ 5

4 5350‘?5’ 'wmn. )
& |5k i

/(23}(
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The following all refers to the element Se (14 pts, 1 pt per blank)
vy
i7 -
3

a. Write the symbol of the element in the format # X 3 4 e (1 pts)
Z

[¥5]

b. Number of protons in the element is 3 é)L protons (1 pt)

¢. Number of electrons for a neutral atom is % electrons (1 pt)

7

d. Number of neutrons is nevtrons. (1 pt) Show work.
19 74 <
e. Atomic number for the element is 5 4‘ (1pt)
f  Atomic mass for the element is V} ? . Cf é (1 pt) L
| 22
g. How many atoms does one mole of the element contain 6 22 X/ 0 {(1pt)
h. How much does one atom of the element weigh 7 é\{, ? é amu (1 pt)
- w155
1. How much does one mole of the element weigh / ? grams {1 pt)

J- What is the group number of the element exactly as written in the periodic table which you have
attached to your exam (If the number on my periodic table is written as a Roman numeral write your
answer as a Roman numeral. If the number on my periodic table is written as an Arabic number,
write you answer as an Arabic number or you will fose points.)?

vEp (1 pt)

k. Ifthe element is in its ioré; state, what is the charge (or oxidation state) of the atom. 2

(1 pt) Show work. —_ —
F= _
1. How many total electrons is in the element ? g 4 (1 pt)
m. How many valence electrons does the element have ? é (1 pt}y Show work or
explain,

eo
n. Give the Lewis Dot Symbol for the element . ® 5 ¢ (1 pt)
&0
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4. Circle the following compounds which are ienie You may circle one, many, all or none. {12 pts, 2

pts each)
con  (Meny KBy so B (Nea$ O3

5 For the following reagent, give the oxidation state or charge of the listed. Either explain why or
show work for your oxidation state number answer. (8 pts total)

a. Between In and O what is the oxidation state or charge on the In in the ionic formula

-+ % Explain. (2 pts) —f g‘,fﬁ@o \7%

b. Between In and O what is the oxidation state or charge on the O in the ionic formula

ﬁ_”L_ Explain. (1 pt) WT _# N (F
L-&= —2

¢. Show your work for your calculation of the ionic formula between In and O

(I8 + () ()= 2ew

#La-2  #0=32 0O

d. InIn_ (804) what is the oxidation state or charge on the S Show work. (3 pts) E _fn P (SO’QJZJ
© 5
- »
Tn= +2,

5()?/2( pamers 2ed OO O 5@)
O i¢ L = (Eﬂﬁwfligﬂ)i —~J.

—
— —

S
Sz o=l 4+ P +f
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6 For the following formula, give the formula mass (or molar mass). Show work. (4 pts)

Al PO, M @7 ¢
(29.0) + (3099 + 4(/600) = {2 g4

7. If you have the following ionic compound, is the reagent soluble or insoluble in water. Circle the
correct choices below to answer this question. (6 pts total )

BEOR /Dy nov ma /I;L Cnot-exicopls o)

The ani_oﬁ@ itself without the catél; is [ or (insoluble)] (circle one) (3 pt)

The ionic compound (the anion with the cation ) '[(so\—lllgé)'or (insoluble)] (circle one) (3 pt)

8. Balance the following reactions by: (8 pts, 2 pts per blank)

a. filting in the blanks. (you can fill the blank with a ane but not a zere)

CaCOs (s)+ __J- HCl(ag) > CaCly(aq) + H20 (I) + ﬁL CO: (g)

b. show the number count for the clement C1 separately for the reactant and products

reactant atom count of Cl - product atom count of Cl 2

Dr. Hahn  General Chemistry I Lecture Final Exam Spring 2015 (8:30 T,R form A) page 8



9  Given the following reactants, write out the products by filling in the blanks. You do not need to
balance the reactions in either part of this question. (4 pt, 2 pts per blank)

Ag NOsaq) + Ca Ch (ag) = ﬂjg_ | ([ Ggy + [f& @03)1 &
(¢) | (ﬂ%‘?

10 For the symbol to represent an electron configuration, (circle one parenthests under each letter, do not
circle one of the letters) (6 pts, 2 pts each)

7d° a) 7 represents [ (period number) or (angular momentum quantum number) ] (circle one)

b) the d represents [ (a@w@?‘) or (shelt number)] (circle one)
c) the 5 represents [ (period number) OF numlﬁﬁ)ﬁm\ Heircle one)

11. Give the Lewis Dot Structure of the following by completing the following. (6 pts total)

a. Show your work folr the count of the valence electrons in the entirewmolecule. F H2C As O Hz (3 pts)
= b C A O i
14204) + 4 A4 5+ ( +20)= 74

b. Given the following two structures, choose the correct structure and then explain one reason why
the other structure is incorrect. (3 pts)

H H
ey ' ” o /—x
va‘; Ihh—‘;&f—dg @) 9 ‘h P C gl >
| ~__ Caunnef
H hY
(a) @H— )f\(}l}' J’?O‘re J |
) - Z 5'&4"‘6,’ ! 7
Cé’@(b ?4231}[9%‘ . a 1/]4@@//96

/ 24 {
d?»//u\;f Ao ‘;'%45 & / s

X J = Zéé\
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Part 1. Y.ong Answer Please show work for full credit and to receive partial credit. (66 pts)
xx%% Please attempt every problem for partial credit. You will get no partial credit if you just rewrite

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

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

cannot find.

1. Inthe following reaction: (22 pis)
HNO: + LiOH - LiNO3+ H0
If you have 250.2 mlL ofa0.35 M solution of H NO;

a. How many grams of the Li NO3 (FW = 68.95 g/mol) do you generate assuming compiete
reaction ? (10 pts)

‘ T L /s L,
2902ml  Q.550el __,___F_,/ o b8G5q
LW(?; | gowm( Jorl

N M@ e

Foln, 2

604 Lin/0,
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b. how many atoms of oxygen (in the Li NO3 } do you have in that expected yield of product ?
(Avogadro’s number is 6.02 x 10 #* ) (12 pts)

| L el U = A gl L0,

L Loy = 6,000 0"
Il sk
Ry

Ir RO = (o ?é/szﬁﬂ/rmﬂjg

, S P AN
L0 Oy X, /\C

D - H h : . I l i p
- ] 5 A0 l



2. 4). Forthe element Cs  give the electron configuration in the format (1%, 2% 2p°% ...) (7
pts)

154 205 2p° izy ?f/ 445) cﬂ %f/
95 g{f“ G¢°, (s

b) Give the valence electron configuration for the element in # (a) above, in the same format. (5 pts)

G5!

¢) Give the valence orbital diagram (valence electrons only not all electrons ) for the element in (a)
above (in the format 4], - {l:.... using up and down atrows to represent electrons) (5 pts)
1s 2s

d) For the charged ion Cs™ | give the complete electron configuration in the format (1s% 257, 2p°,
...} (5pts)

| 05 e /({7 ‘

| 04
(fi, 5% 204, 35, w5007

> 4d” %bf Cs
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3 Ifyouadd350.2 mL of COz (g) at STP into a 602.5 mL of water, assuming that all of the carbon
dioxide dissolves in the water and generates the acid HaCOj3 by the reaction below, [ molar Vai STP =
22 4 Litess 1 (22 pts total)

COz(g) + MO0 > H2COs(ag)

a. How many moles of the carbonic acid would be generated 7 (6 pts)

L ARG L
000, ZC;ZJ%

¢

w = O 0(5( el

a ol 200 .
160 oo
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b. If you have the above moles of the carbonic acid in the total volume of 602.5 mL of carbonic acid
& water solution, what is the molarity of the carbonic acid in the water ? [ M=4#moles/Liter

solution] (16 pis)
fn = A ik
,_/. Va/ |
" L
coL. 5t X Al sola = 0, ¢oesd

. {000~
0l 70bn,
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Final General Chemistry I Lecture Spring 2015 4/30/15 Tuesday form 830 B Dr.Habn  Exam #

Name L/( o4 (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 [ cannot read your

work, I obviously cannot grade it. (2 pt print and sign exam) If you run out of space , please continue on the empty back

pages but clearly label where the remaining answer can be found. (If I can't find your answer, I obviousty cannot grade it).

Return your entire exam including the stapled periodic table. If your exam falls apart, please staple every't}ﬁng back

together before nurning in the exarm. (Please count your exam and make sure there are 14 real pages + pericdic table

& other charts.)

1 mole = molar mass = 6.022 x 1023 M = (# moles) / ( Liter solution), MVi= M;_Vz
{ Piotal = Pat PptPet .. Xa= Pa/ Piotal = Da /1 total }

PV=nRT, (PyVDAPV2)=T1/Ts R=0.08206 (L. atm)/{mol K}, K=0C+273.15
molar V at STP =224 Liters 760 torr = 760 mm Hg = 1.00 atm

1 am a graduating Senior [(Yes) or (No)] (200 pts on exam which will be a maximum of 100%)

Part] MULTIPLE CHOICE. Choose the one alternative that best completes the statement or answers the question.
No partial credit for MC. (2 pts per question, 52 pts total)

1) Ider_ltify the shortest bond. 1) ._é‘)!:_

) triple covalent bond
} double covalent bond
Q) single covalent bond
D) all of the above bonds ate the same length

2 b

2) Choose the bond below that is most polar.

A) H-Cl (B H-F C) F-F D) H-Br By H-T
3) What value of / is represented by a d orbital? - . 3 p
A) 1 B)0 )3 (D)2 -
4) Which of the following quantum numbers describes the shape of an orbital? 4 {

A) principal quantum number
B) Schrodinger quanturn number
@E angular momentum quantum number
D) spin quantum number
E) magnetic quantum number
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5) Determine the name for aqueous HF.
A} hydrofluorous acid
B) flucrous acid
C) fluoric acid
@ hydrofluoric acid
E) hydrogen fluorate

6) A substance composed of two or more elements in a fixed, definite proportion is
A)a heterogeheous mixture. '
B) an alloy.
C) a homogeneous mixture.
D) a solution.
E)a compound.

"7} What is the empirical formula for C32H24057
A) CHpO B) CHO» (CpCaHgO D) CHO E) C&oH50

8) Identify the number of electron groups around a molecule with a tetrahedral shape.
A) 5 @)4 Q3 D)2 E) 1

9) Each of the following sets of quantum numbers is supposed to specify an orbital. Which of the
following sets of quantum aumbers contains an error?
@ n=3,1=3,m=-2
Byn=11=0,m=0
Cyn=4,1=2m=0
D) un=3,1=0,uy=0
Eyn=2,I=1m=+1

10) Identify the charges of the protons, neutrons, and electrons.
A) protons 0, neutrons -1, electrons +1
B) protons -1, neutrons 0, electrons +1
Q) protons 0, neutrons +1, electrons -1
D) protons +1, neutrons -1, electrons ¢
@’protons +1, neutrons 0, electrons -1

11) Which of the following elements is a nonmetal?
A) Ba @) ) Be D) Ce E)K

12) Identify an anion.
A) An atom that has lost a neutron and a proton.
B) An atom that has lost an electron.
@ An atom that has gained an electron:
1)) An atom that has gained a neutron.

13) Which of the following represent the Lewis structure for C1?
(&) B) - GREE D) Gk B) -Cl:

Dr. Hahn  General Chemistry I Lecture Final Exam  Spring 2015 8:30 form B page 2
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14) The atomic mass for cadmium is 7 14) ! 2
A) 40.08 B)20 ) 48 D) 112.41

15) Which of the following is an acid-base reaction? 15) E
A) Cls) + O2(g) ~ CO2(g)
B) MgSO4(aq) + Ba(NO3)z(aq) ~ Mg(NO3)2(aq) + BaSO4(s)
() 2 HC104(aq) + Ca(OH)p(ag) - 2 HpO(D + Ca(Cl0g)2(aq)
D) Fe(s) +2 AgNO3(aq) - 2 Ag(s) + Fe(NO3)2(aq)
E) None of the above are acid base reactions.

16) Which of the compounds of CHzCO2H, Ca(OH)2, KOH, and HI, behave as acids when they are 16} ! g

dissolved in water?

A) Ca(OH)2 and KOH @ CHzCO2H and HI
Q) only KOH D) only H1
17) Which of the following are examples of intensive properties? 17) &_
A) volume
B) mass
@density
D) None of the above are examples of intensive properties.
E) All of the above are examples of intensive properties.
18) The atmospheric pressuxe is 715 mm Hg. What is the pressure in torr? 18) _D
A) 13.8 torr B) 760 torr C) 31.8torr (Dyr15 torx E) 28.1 torr
19) A physicat change 19) CJ,
A} accurs when Na and Cl combine to make NaCl .
B) oeccurs when propane (CgHg) is burned to produce heat, COy and HyO.
(Cyoccurs when water (liquid) is evaporated to water vapor (gas) -
D) occurs when glucose (CgH790g) is converted into energy and COy and HoO within your
cells.
E) occurs when iron (Fe) rusis to produce (FeO and FegOy).
20} The solid compound, K2504, contains 20 _f é v
Aj K* and SOq ~2 ions. B) K+, $6+, and O2- jons. 7 ot
O an 4~ ions ) an ions 32/07 o ;
C) Ky+ and 504 ~2 ions. D) K2SO4 molecules. A N /OO0 ~
7 42,2
21) Calculate the mass percent composition of sulfur in Ap{(504)3. (FW alumiinum sulfate = 342.21 21) J }
gfmol , S atormic mass = 32.07 g/mol)
A) 9.372 % B)21.38 % () 3597 % @ 28.12 % E)42.73%
22) tht is the charge on the Scions in Sc203? /) G __) QF“)—) ; = _é 22) 4
A))3+ B) 3- C) 2+ D) 1+

23} Give the approximate bond angle for a molecule with a trigonal planar'shape. X
A) 107° B) 90° C) 109.5° D) 180° E)j120°

i o B S B = 1y
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24) How many valence electrons does an atom of Al possess?

@3’3 B) 1 )2 D) 8

25) An jonic bond is best described as
Ythe transfer of electrons from one atom to another.
B) the aftraction between 2 metal atoms.
C) the attraction between 2 nonmetal atoms.
D) the attraction that holds the atoms together in a polyatomic jor.
E) the sharing of electrons. ' '

26) Which of the following exists as a diatornic molecule?
ydrogen
B) phosphorus
C) carbon
D} krypton
E) lithium

Dr. Hahn General Chemistry I Lecture  Final Exam Spﬂ'ng 2015
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Pari 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 vyork. ¥ you do not
show work, you may lose points. Even on questions which de not require work, if you legibly show
work, you may get some partial credit.

Please show all work on this exam itself. You can use the back of the page for scratch paper. If you
are going to show work on the scratch paper and want me to grade it, clearly indicate where I can find
your work. (80 pts)

Please show all work for full credit and for partial credit.

1. Name of elements and element symbols: (8 pts, 4 pts each)

a. The symbol for the element_oxvgen is O {4 pts)

b. The name of the element Na is
g@ e j ! TSN (4 pts)
2. Match the following to the letters shown by filling in the parenthesis. The letters may only be used

one time or not at all. Each parenthesis should have one letter. If you put in an incorrect letter into the
parenthesis, you will lose points. It is possible that the parenthesis correct answer may have more than one
correct answer. (2 pts each, 4 pts total)

(a)  transition metal elements (b) lanthanide, actinide elements (c) main group elemenis (d) alkali metal
elements (e) alkaline earth elements (f) halogens (g) noble gases (h) s block (i) p block (j) d block (k) f
block  (I) principal quantum number or period mumber (m) group number

o —{a ,J)
Periodic Table of'the Elemfens( ot

Pe-B-
o e
7 5
P

7
C ]
3

A5 an 58 gp s T 1o halALlS

T
3
, w e
3 K ERERE
Sc

G (26| | | [ &
)l ke ¥ el
5

Ga
s

£
o

e
Ehg IFT
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3. The following ali refers to the element  Sr (14 pts, 1 pt per blank)
— 53

a. Write the symbol of the element in the format ‘; X ,%X’ S-r (1 pts)

b. Number of protons in the element is } X protons (1 pt)

¢. Number of electrons for a neutral atom is %A ~_electrons (1 pt)

d. Number of neutrons is 9 O neutrons. (1 pt) Show work.
Y& —r5= 90
e. Atomic number for the element is } § (1pt)
£ Atomic mass for the element is y . C T (1p1) g

. 2
g. How many atoms does one mole of the element contain Q:; O/ A X / i (1pt)

h. How much does one atom of the element weigh ? /7 ’ Q’/ L amu (1 pt)

1. How much does one mole of the element weigh X 7[ é 2/ grams (1 pt)

J. What is the group number of the element exactly as written in the periodic table which you have
attached to your exam (If the number on my periodic table is written as a Roman numeral write your
answer as a Roman numeral. If the number on my periodic table is written as an Arabic number,
write you answer as an Arabic number or you will lose points.)?

ﬂj Pf (1pt)

k. Ifthe element is in its ionic state, what is the charge (or oxidation state) of the atom. \TL 2’

(1pt) Showwork. ) G{’) qu_ﬁ

. How many total electrons is in the element ? % X (1 pt)
m. How many valence electrons does the element have ? 2 {1 pt) Show work or
explain.

e
n. Give the Lewis Dot Symbol for the element . @ 5;’" (1 pt)

Dr. Hahn  General Chemistry I Lecture Final Exam Spring 2015
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4. Circle the following compounds which are covalent  You may circle one, many, all or none. (12

pts, 2 pts each)

) MgsNa X Br @ @ NazS04

5 For the following reagent, give the oxidation state or charge of the listed. FEither explain why or
show work for your oxidation state number answer. (38 pts total)

a. Between Ba and N what is the oxidation state or charge on the Ba in the ionic formula

(Y bepiain @ Gty ol () LM%
b. Between Ba and N what is the oxidation state or chargeonthe N in the ionic formula

_ﬁ“_”"}__ Explain. (1 pt) M \ﬁ— _ CP
5 =F= =L

¢.  Show your work forjour calculation of the ionic formula between Ba and N

@) b ) (1) +@:M (=) = 2e.y
L dZ ﬁ\/

d. In Ba(NOs); what is the oxidation state or chargeonthe N Show work. (3 pts)

Vo0 s 2
(A -

e [ L= +5§

Dr. Hahn  General Chemistry I Lecture Final Exam Spring 2015 (8:30 TR form B) page 7
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6 For the following formula, give the formula mass (or molar mass). Show work. (4 pts)
-

. > T, VY
K2 SOs Z»(%O/, IO) + 272,_@7 + 4\(/@,0) = //%27

7. I you have the following ionic compound, is the reagent soluble or insoluble in water. Circle the
correct choices below to answer this question. (6 pts total )

Nay CO3 -
) by AL /u\
OV |l ot BVW s
ithout-the cation) is [(soluble) 0@ (circle one) (3 pt)

The anion (byitsel

The ionic compound (the anion with the cation ) i [(soluble) or (insoluble)] (circle one) (3 pt)
L€ U exco it
8. Balance the following reactions by: (8 pts, 2 pts per blank)

a. filling in the blanks. (you can fill the blank with a one but not a zero)

CCly + 7 HF > CCLF, + 2 HCl

b. show the number count of every atom of the element F  separately for the reactant and products

reactant atom count of I product atom count of

F_) o F 2

Dr. Hahn  General Chemistry I Lecture  Final Exam Spring 2015 (8:30 TR form B)  page 8



9  Given the following reactants, write out the products by filling in the blanks. You do not need fo
balance the reactions in either part of this question. (4 pt, 2 pts per blank)

Ba Brz(aq) + Liz COs(aq) > L{ 0}}/ (aq) + @f\ CO‘/Z, (s)

10 For the symbol to represent an electron configuration, (circle one parenthesis under each letter, do not
~ circle one of the letters) (6 pts, 2 pts each)

5p° a) the 6 represents | (period number) or (number of electrons within 5 p)] (circle-one)

b) 5 represents [ @\or (angular momentum quantum number)] (circle one)

c) the p represents | (aggular momentum guantum numbé;i?) or (shell number) ] (circie one)

11. Give the Lewis Dot Structure of the following by completing the following. (6 pts total)

a. Show your work for the count of the valence electrons in the entire molecules. I S N O
— ; A A 7 Ipe————
Z S NV O H |
g
. oy e— L
It Lt St Crd =l
b.  Given the following two structures, choose the correct structure and then explain one reason why

the other structure is incorrect. (3 pts) @ / -
DTk 507
€

‘1 LOo Iy =
i @ b g
@ e w /} e
| 2y,

Dr Hahn = General Chemistry I Lecture Final Exam%n'ng 2015 (8:30 T,R form B)

page 9



Part Ifl. Long Answer Please show work for full eredit and to receive partial credit. (66 pts)

*%%* Please attempt every prohlem for partial credit. You will get no partial credit if you just rewrite
the question with no change in anything.****

Please show all work on this exam itself. If you are going to show work on the scratch paper and want

me to grade it, clearly indicate where I can find your work otherwise, I obviously cannot grade work I
cannot find.

1. In the following reaction: (22 pts)

HNO; + LIOH = LiNOs+ H0O

Ifyouhave 7275 mlofa 125 M solution of H NO;

a. How many grams of the Li NOs; (FW = 68.95 g/mol) do you make assuming complete

reaction 7 {10 pts)
1105 ax X///,ZY wl |/ k Linay
A . > G

[t VY (000 [ el | e

] ), . .
Soln, ?gil/:/(; Y 0z

= 6274 LUy

Dr. Hahn  General Chemistry I Lecture Final Exam Spring 2015 (8:30 TR form B) page 10



b. how many atoms of oxygen (in the L.i NOs do you have in the expected product ? (Avogadro’s
number is 6.02 x 16 2 ) (12 pts)

Y

Oil
! bt
Ly n;

X

(0Kl 5050 - [ 4 (0 atons 0

o

el 0 n Ling

DI . H I y - p
B g



2. a). For the element Se  give the electron configuration in the format (1s% 27 2p°, ....) (7 pts)

| L I I 4 » /U ;
(3% L5, Lgb) 3550 4t od 4"

b} Give the valence electron configuration for the element in # (a) above, in the same format. (5 pts)

4>2/ erfr

¢) Give the valence orbital diagram (for just the valence electrons, not all electrons ) for the element in

(a) above (in the format 4|, 4|, .... using up and down arrows to represent electrons) (5 pts)
is 2s

qv a4 1
45 4p

d) Forthe charged ion  Se? , give the complete electron configuration in the format (1s? 252, 2p°,

ORI dd L E . ; /0 G
. } - v 7 V Z - | 4
151/ le/ lﬁg/ ,W/ ﬁf/ 4}/ ’

Dr. Hahn  General Chemistry I Lecture Final Exam  Spring 2015 (8:30 TR form B)  page 12
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3 Ifyouadd 14.5 mL of COz{(g) at STP into a 960.2 mL of water, assuming that all of the carbon
dioxide dissolves in the water and generates the acid H2COs by the reaction below, [ molar V at STP = 22.4
Liters ] (22 pts total)

COz2(g) + HaO () > H2C0s3 (aq)

a. How many moles of the carbonic acid would be generated ? (6 pts)

Dr. Hahn  General Chemistry I Lecture Fina Exam Spring 2015  (8:30 TR form B)  page 13



b. If you have the above moles of the carbonic acid in the total volume of  960. 2 ml. of carbonic acid
& water solution, what is the molarity of the carbonic acid in the water ? [ M =# moles / Liter
solution] (16 pts) -

M= o el
Yt
0002 ml e —L— = 09002/

[ 000 L
e C41x0 mul<o

o G0 d 6,94 X/0 " hm

Dr.Hahn  General Chemistry I Leciure Final Exam Spring 2015 (8:30 T,R form B) page 14



Final Exam General Chemistry I Lecture Spring 2015 4/30/15 Thursday form9:55 A Dr. Hahn Exam #

Name k,éwf\d’ ‘ (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. (2 pt print and sign exam) If you run out of space , please continue on the empty back
pages but clearly label where the remaining answer can be found. (If I can't find your answer, I obviously cannot grade it).

Return your entire exam including the stapled periodic table. If your exam falls apart, please staple everything back
together before turning in the exam. (Please count your exam and make sure there are 14 real pages + periodic table +

other charts)

1 mole = molar mass =6.022 x 1023 M = (# moles) / ( Liter solution), MiVi=MaV>
{ Piotal =P+ PptPet....Xa = Pa/ Piotal = 12 / 1 total } ‘

PV=nRT, P1V)I(P2V2)=T1/T;  R=0.08206 (L atm)/(mol K), K=0C+273.15
molar V at STP =224 Liters 760 torr = 760 mm Hg = 1.00 atm '

I am a graduating Sentor [ (yes) or (no)] (circle one} (200 pts on exam which will be a maximum of 100%)

Part} MULTIPLE CHOICE. Choose the one alternative that best completes the statement or answers the question.
No partial credit for MC. (2 pts per question, 52 pts fotal)
y_C

1) Identify the spectator ions in the following molecular equation.
LiCl(aq) + AgNOgz(aq) -~ AgCl(s) + LINO3(aq)
. Jc

S
A) Agt and NOz~ 4@/+ c}, C‘/é B &\,n'/Q ___}"{_2/,%
B) Li* and Cl- e -

@Li+ and NO3~ 7’W&/ s
D) Ag* and CI-

E) There are no spectator ions in this reaction.

2D

2} The solid compound, K2504, cantains

A) Kot and S04 —Z ions. B) K+, 56+, and O2- ions.

C} K2504 molecules. @ K+ and 504 2 jons.
3) Which of the following elements is a metal? : ' 3) 7 i-/
. @ Fe B) Kr . Qs D) Br E) As

Dr. Hahn General Chemistry [ Lecture  Final Exam Spring 2015 9:55 form A page 1



4) Determine the number of protons, neutrons and electrons in the following:

25
12X
A)pt=25 n°=12 e =13 oy _ _ /j ‘
Byp*=12 n°=25 e=12 1)~ = , Part
Cpr=12 n°=13 e~ =25
pr=12 n°=13 e~=12
F)pt=12 n°=12 e =13

5) Which molecule or compound below contains a pure covalent bond?

A) 5Clg B) FCl3 (g Bra D) LioCO3 E) NaCl

6) Which of the following quanturn numbers describes the orentation of an orbital?
A) principal quantum number
B) Schrédinger quantwm number
Q) spin quantum number
D) angular momentum quantum number
@magneﬁc quarttum number

7) Isotopes differ in the number of
A) beta particles.
(BPheutrons.

s - (W0, x2)
E) protons. ) o - s
b 2.0y,

8) Determine the molecular formula of a compound that has a molar mass of 92.0 g/mol and an
empirical formula of NOg. (FW of NOy = 46.01 g/mol)
@N204 B) NoOs C) NoOg D) NO; E) N3Og

9} Which of the following exists as a diatomic molecule?
A) carbon
B) phosphorus
C) krypton
') hydrogen
E) lithiwm

10) Give the name for HNCa.
A) hydrogen nitrate
B) hydrogen nitrite
itric acid
D) hydrogen nitride
E)} nitrous acid

11) When dissolved in water, KOH behaves as

A} an acid that forms KO- and H+ ions. B) a base that forms KO- and H+ ions.
@a bagse that forms K+ and OH~ ions. D) an acid that forms K+ and OH- ions.

Dr. Hahn  General Chemistry I Lecture  Final Exam Spring 2015
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w b

1) _§

12) Give the approximate bond angle for a molecule with a tetrahedral shape
D) 105° E) 180°

(Bph09s° C) 120°

A) 90°

13) 1dentify a cation.
An atom that has lost an electron.

B) An atom that has gained a neutron.

C) An atom that has gained an eléctron.
D) An atom that has lost a proton and a neutron. _
w L

14) How many significant figures are in the measurement, 463.090 m?
Ayz B)3 Q5 Die
15) 74)

15} A double covalent bond contains of electrons.
2 pairs B} 0 pairs () 3 pairs D) 4 pairs
TWAN

16) A covalent bond is best described as
A) a bond between a metal and a polyatomic ion.

B) a bond between two polyatomic ions.
() a bond between a metal and a nonmetal.
D))the sharing of electrons between atoms.

) the transfer of electrons.
17)

17) t are the possible values of I if n =67 O S (
AY0,1,2,3,4,085 h B)o
C)-4,-3,-2,-1,0,41, 42, +3, or +4 D) -5,-4,-3,-2, -1, 0, +1, +2, +3, +4, or +5

18) The total pressure of a gas mixture is the sum of the partial pressure of its components is known as ~ 18) é’ ;

Dalton's Law
B) Chailes's Law

Q) Ideal Gas Law
D) Avogadro's Law
E) Boyle's Law

19) D

19} Which of the following represent the Lewis structure for N?

Ay B

20) Identify the number of\eleCtron'group !
A2 @
21) ‘;

21) The atomic mass number is equal to
A} the sum of the number of protons, neutrons, and electrons.

e sum of the number of protons and neutrons.
Q) the sum of the number of the neutrons and electrons.

D) the sum of the number of the electrons and protons.

22) How many H+ ions can the acid, H2504 , donate per molecule?
@2 B)3 Qo D)1

Dr. Hahn  General Chemiistry I Lecture  Final Exam  Spring 2015  9:55 form A 3
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23) Choose the statement below that is TRUE. ’ 23) #
A weak acid solution consists of mostly nonionized acid molecules.
B) A molecular compound that does not jonize in solution is considered a strong electrolyte.
() The term "weak electrolyte” means that the substance is inert. '
D} A strong acid solution consists of only partially ienized acid molecules.
E) The term "strong electrolyte” means that the substance is extremely reactive.

24} Tn a chemical reaction, matter is neither created or destroyed. Which law does this refer to? 24} D ]
A) Law of Multiple Proportions ' ‘
B) First Law of Thermodynamics
C) Law of Definite Proportions
Law of the Conservation of Mass
E) Law of Modern Atomic Theory

25) A cation of +2 indicates that an element has 25) _§_
A) lost two neutrons.
B) gained two protons.
() gained two electrons.
D) lost two protons.

®lost two electrons.
26) What is the maximum number of d orbitals that are possible? N 26) e
A7 B)1 Q)3 D)9 (s
Dr. Hahn

General Chemistry I Lecture  Final Exam Spring 2015
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Part IT Short Answer: Wrife the word or phrase or circle the choice that best completes cach
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 de not require work, if you legibly show
work, you may get some partial credit.

Please show all work on this exam itself. You can use the back of the page for scratch paper. If you
are going to show work on the scratch paper and want me to grade it, clearly indicate where I can find

your work. (80 pts)

Please show all work for full credit and for partial credit.

1. Name of elements and element symbols: (8 pts, 4 pts each)
a. The symbol for the element_carhon_is C (4 pts)

b. The name of the element & is

Pt LA 5 lm (4 pts)

2. Match the following to the letters shown by filling in the parenthesis. The letters may only be used
one time or not at all. Each parenthesis should have one letter. If you put in an incorrect letter into the
parenthesis, you will lose points. It is possible that the parenthesis correct answer may have more than one
correct answer. (2 pts each, 4 pts total)

(a) transition metal elements (b) lanthanide, actinide elements (c) main group elements (d) alkali metal
elements (e) alkaline earth elements (f) halogens (g) noble gases (h) s block (i) p block (j) d block (k) £
block  (I) principal quantum number or period number (m) group number

%



3. The following all refers to the element Rb (14 pts, 1 pt per blank)
'S
a. Write the symbol of the element in the format ’; X 7; fl] K _L (1 pts)
o]
b. Number of protons in the element is _,)L protons (1 pt)

¢. Number of electrons for a neutral atom is é /) electrons (1 pt)

d. Number of neutrons is 4 J; nevtrons. (1 pt} Show work.
$9 %] = 4§ |
e. Atomic number for the element is % ? (1 pt)
f  Atomic mass for the element is y LT, 4‘ 7 (1 ot) o
g. How many atoms does one mole of the element contain é ¢ 0 Z L ’)C/ 0 “ (1 pt)
h. How much does ene atom of the element weigh J ' 3“ ; 4 O amu (1 pt)
i. How much does one mole of the element weigh 2’1 .S\, 4/7 grams (1 pt)

j- What is the group number of the element exactly as written in the periodic table which you have
attached to your exam (If the number on my periodic table is written as a Roman numeral write your
answer as a Roman numeral. If the number on my periodic table is written as an Arabic number,
write you answer as an Arabic number or you will lose points.)?

ig’ (ipt)

k. Ifthe element is in its fonic state, what is the charge (or oxidation state) of the atom. 7 /
(1 pt) Show work.

+ Gy )

. How many total electrons is in the element ? 5 7 (1pd
m. How many valence electrons does the element have ? i (1 pt) - Show work or
explain.

Gt = 4 veloce &
0. Give the Lewis Dot Symbol for the element . [2 é ¢ pt)

Dr. i i
r. Hahn  Genera] Chem:stry I Lecture Final Exam Spring 2015 (9:55 T.R form A) 6
55T, page



4. Circle the following compounds which are ionic  You may circle one, many, all ornone. (12 pts,

2 pts each)
/—"\ - V
KPO,)  N;0s @ cs: K M
5 For the following reagent, give the oxidation state or charge of the listed. Either explain why or

show work for your oxidation state number answer. (8 pts total)

a. Between Al and O whatis the oxidation state or charge on the Al in the ionic formula

_~(’}_ Explain. (2 pts) + W @

b. Between Al and O  what is the oxidation state or charge onthe O in the ionic formula

/2/ Explain. (1 pt) 9\%’:# _‘f
@ ""C? el -2

e c). Show your work for your calculation of the ionic formula between Al and ©
pt ) _ - . VAR - .
(ﬁfﬂ(}@ 5) + (2 0)(-)) = 2erw
Yo b
2 & 3

d. In Al (SO4)s what is the oxidation state or charge onthe S Show work. (3 pts)

0% 5004 ) = =1
< 5; ) + %( 2)
OxStely S= —4 +f2 +(

D 1 I y I Qa 9 ] orm
p=] . 3

page 7



6 For the following formula, give the formula mass (or molar mass). Show work. (4 pts)

Li NO; L, /\/ ‘ 0
6.9 + (%9 + 2(1600) =49gs~

7. Ifyou have the following ionic compound, is the reagent soluble or insoluble in water. Circle the
correct choices below to answer this question. (6 pts total )

Pb SQ4

(ot ex

The anion (by itself W1tho%e cation) is [l soluble) r (insoluble)] (circle one) (3 pt)

The ionic compound (the anion with the cation ) is [(soluble)} or {nsoluble)]Xcircle one) (3 pt)

8. Balance the following reactions by: (8 pts, 2 pts per blank)

a. filling in the blanks. (you can fill the blank with a one but not a zero)
‘ 25 Ag NOs (ag) + K2CrOs4 (aq) =2 AgeCrQa4 (s) + L KNO:s (s)

b. show the number count of every atom of the element Ag separately for the reactant and products

reactant atom count of | product atom count of

b . :
t. Hahn  General Chemistry I Lecture Final Fxam Spring 2015 (9:55 TR form A}  page 8
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9  Given the following reactants, write out the products by filling in the blanks. You do not need to
balance the reactions in either part of this question. (4 pt, 2 pts per blank)

Sr 8 + NazPOs~> f\v/ /A‘LS (aq) + Sr; @7 J 49& ()

10. Considering periodic trends, circle the correct elements (6 pts, 2 pts each)

a. Which is smaller as the element @or (Br)] (circle one)-

b. Which hfls lower ionization energy [(O) or @circle one)
de Pigey — | wer I

¢.  Which has higher electronegativities [(B) o (O)]{circle one)

11. For the following given Lewis Dot Structure, complete the following: (6 pts, 1 pt per blank)

) 8% ad
¢ Fm— Ag®F =
By ] 2o
o ,
c ¥
(V1]

a. Number of electrons pairs on the atom with the * for VSEPRT %é

b. Number of lone pairs on the atom with the * ___ I _

¢. Geometry of the electron pairs at the atom with the * é @’WZM /M

d. Geometry of the molecule at the atbm with the * é\" { ﬁ /Cf)r»@/( f 2, yekon ¢ fﬁ( 4

_ ~ ()
e. Bond angle at the atom with the ¥ / O 91 ')

£ Hybridization at the atom with the * ; Vo
v

. >



Part IIT. Long Answer Please show work for full eredit and to receive partial credit. (66 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. *¥*#

Please show all work on this exam itself. If you are going to show work on the scratch paper and want

me to grade it, clearly indicate where I can find your work etherwise, I ebviously cannot grade work 1
cannot find.

1. a. Given the following reaction (assuming complete reaction), if you start with 475.2 grams of
the reagent , Ba(OH)2 (FW = 171.35 g/mol} what is the theoretical yield of the BaClz
(FW=208.33 g/mol) in grams assuming an excess of the acid ? Show work. (12 pts)

2HCl + Ba(OH) > BaCh + 2H0

4/)9.19 W il Gal W), « [ ned %(é
Bal 0wy

11155 Jrrel
Bl ()H); ﬁ({[(fh’/%

Call, |

« 20xks 5177 yg
Joef Sl
ba L,

Dr. Hahn  General Chemistry T Lecture Final Exam  Spring 2015
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b How many atoms of the CI  do you have in the theoretical yield of the product. (10 pts)

7 U il = A sl
ra i,

475 tg el bl |, 4 sa

Galov), 114759 Inol
Bal( o), oo (01F),

 2hll o Wl&k/a/m)c/f

sl oall, | ol
(A

20k "T (idems Cf

Dr. Hahn  General Chemisiry I Lecture Final Exam Spring 2015 (9:55 T,R form A) page 11



. - 2 2
a. What is the valence electron conﬁguration of the C atom in the molecule in the format (1s”, 2s%,

2p%, ....) 7 (3 pts)
257% Lf

b. For the following, how many valence electrons is in the molecule ¥ C O H ? (5 pts)

FoooCc 0 T

¢. Given the following two potential Lewis Dot structures which is the correct one ? (2 pts)

d. Giveat least'b?l—é—ia;oblem with the Lewis Dot structure which you did not choose ? (4 pts)

W Lo g T (B Y has moe ey Yooy
G CHE W 2l poviod Ctrrat Gera il s

e. (Given the Lewis Dot structure which you chose how many VSEPRT electron pairs is on the atom

with the * ? (2 pts) _( é: ) 3 @ ¢
f. How many lone palrs is on the atom w1th the the * ? (2 pts) _@i&% @ i

g What is the VSEPRT geometry of the electron pairs on the atom with the * 7 (2 pts)

@ £ §/c4va/( | P lencio G < e/v’/%%f%/
h. What is the VSEPRT geometry of the molecule around the atom with the * ? (2 pts)

) _trgicl plaey~ (B Lr/gu-d

Dr. Hahn  General Chemistry T Lecture Final Exam  Spring 2015 (9:55 TR form A)
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3a  For the following reaction, if you start with 723.2 grams of the reagent CHa (FW =16.05 g/mof) and
the reaction goes to completion, how many Liters of the gas COz is generated at STP (0°C, 1.0atm )? (22
pts total, § pts part a)

- jo gty _
[some potentially useful equations are:  (P1V1)/(P2V2)=T1/T.  K=°C+273.15
760 torr=760mm Hg=1.00 atm  molar V at STP =22.4 Liters ]

C//? C O, S
| x % « 2044
R A 2 S

U Ciig ‘o

o /_oo“?;z CO,

Dr. H G ra CI IRT y . 3 p S



b. If that gas is then heated to temperature of 80.9 °C at pressure of 790.2 torr how many Liters will

the gas now occupy (1@ pts) (2 pé3 Yo
’ _' [P 79 5“,0) £
T = 0ctlhyy 1= 809% 120y,5

Pe l ubhe <1900
- ‘ s 7 7 ) - .
- ! O 7104,

Vi = (0094 | SN
Coc V 27

92954.05K

-

251y K

/o [jjﬁgzuf (0ot ) /609(
l/u,&mw( v ( )
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Final Exam General Chemistry I Lecture Spring 2015 4/30/15 Thursday form 9:55 B Dr. Hahn  Exam #

Name T~ (print} Name (sign)

0

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. (2 pt print and sign exam) If you run out of space , please continue on the empty back
pages but clearly label where the remaining answer can be found. (If I can't find your answer, I obviously cannot grade it).

Return your entire exam including the stapled periodic table. If your exam falls apart, please staple everything back
together before turning in the examn. (Please count your exam and make sure there are 14 real pages + periodic table +

other charts)

1 mole = molar mass = 6.022 x 1023 M = (# moles) / ( Liter solution), MV =MV

{ Piotal =Pa+PptPct....Xa = Pa/ Protal = Da/ 1 total }
PV=nRT,  (P1VAP2V2)=T1/T2 R=0.08206 (L atm)/(molK),  K=0C1273.15
molar V at STP =224 Liters 760 torr = 760 mm Hg = 1.00 atm

I am a graduating Senior [ (yves) or (no)] (circle one) (200 pts on exam which will be a maximum of 100%)

Part] MULTIPLE CHOICE. Choose the one alternative that best completes the statement or answers the question.
No partial credit for MC. (2 pts per queshion, 52 pts total)

1} Identify the snumber of electron groups around a molecule with a trigonal bipyramidal shape. 1) é
A1 B)2 Q4 D)3 25
2) Which molecule or compound below contains a pure covalent bond? 2} D
A) LioCO3 B) PClg C) NaCl (D B2 E) 5Clg
3) Determine the number of protons, neutrons and electrons in the following: 3) §
25

125 — -

A)pt=12 n°=13 e =25 Z’) (L= ‘} /"e/f’”ﬁ/q
B)pt=25 n°=12 e =13

Qpt=12 n°=12 e =13

Dypt=12 n°=25 e =12

@p* =12 n°=13 e==12

4) How many significant ﬁi.\ res are in the measurement, 463.090 m? ' 4 E

A)4 (B)s Q)2 D)5 E)3
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5) Identify a cation. 5)
A) An atom that has lost a proton and a neutron.
B} An atom that has lost an electron.
() An atom that has gained an electron.
D) An atom that has gained a neutron.
b
6) Which of the following represent the Lewis structure for N? 6}
Ay N (B R O N- Dy N B
7} Identify the spectator ions in the following melecular equation. 7) ﬁ
LiCl(aq) + AgNOz(aq) - AgCl(s) + LiNO3(aq)
A) Agtand ClI-
Li* and NO3-
C) Agt and NO3~
D) Lit and Ci- :
E} There are no spectator ions in this reaction.
8) What is the maximum nurmber of d orbitals that are possible? 8) ﬂ
A)3 @ 5 9 Dy1 )7
9) i
E) As

9) Which of the following elements is a metal?
5 D} Kr

@) Fe B) Br

10} Which of the following quantum numbers describes the orientation of an orbital?
A) principal quantumn number
B) angular momenfum quantum number
C) magnetic quantum number

D) Schrédinger quantum number
E) spin quantum number
11) g

11) When dissolved in water, KOH behaves as
A) an acid that forms KO- and H+ ions. @ a base that forms K+ and OH- ions.
C} a base that forms KO~ and H+ jons. D) an acid that forms K+ and QH- ions.
12) _Aﬁj;

12) Choose the statement below thatis TRUE.
A weak acid solution consists of mostly nonionized acid molecules.

B) The term "weak electrolyte” means that the substance is inert.

() A strong acid solution consists of only partially ionized acid molecules.

D) The term "strong electrolyte” means that the substance is extremely reactive.

E) A molecular compound that does not ionize in scltion is considered a strong electrolyte.
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13} Isotopes differ in the number of
A) protons.
B) electrons.
C) beta particles.
neutrons.
E) neutrons and protons.

14) Give the name for HNOz3.
A) hydrogen nitrate
nitric acid
C) hydrogen nitride
D) nitrous acid
E) hydrogen nitrite

15) The atomic mass number is equal to
A) the sum of the number of protens, neutrons, and electrons.
B) the sum of the number of the electrons and protons.
%’3 the sum of the number of protons and neutrons.
) the sum of the number of the neutrens and electrons.

16) The total pressure of a gas mixture is the sum of the partial pressure of its components is known as

A) Boyle's Law

B) Ideal Gas Law

C})/Dalton’s Law

D} Charles's Law

E) Avogadro's Law
17) Give the approximate bond angle for a molecule with a tetrahedral shape.

A) 120° B) 180° Q) o0 D) 105° @ 109.5°
18) In a chemical reaction, matter is neither created or destroyed. Which law does this refer to?

A) Law of Multiple Proportions

B) Law of Definite Proportions

Law of the Conservation of Mass

D) Law of Modern Atomic Theory
E) First Law of Thermodynamics

19} How many H+ ions can the acid, H2504 , donate per molecule?
A) 1 B)0 @ 2 D) 3

20) Determine the molecular formula of a compound that has a molar mass of 92.0 g/mol and an
empirical formula of NOp. (FW of NO9 = 46.01 g/mol)

: NO4 B) N2Oz CyNOy D) N3¢ E) N2Os

Dr.Hahn  General Chemistry I Lecture Final Exam Spring 2015 9:55 form B
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21) A cation of +2 indicates that an element has 21) __,AD_
A} lost two neutrons.
B) gained two protons.
C} lost two protons.
lost two electrons.
F) gained two electrons.

22) The solid compound, K2504, contains 22} f )
A) K+, 56+, and 02~ ions. B) K2504 molecules.
C) K3+ and 504 -2 jons. X+ and 504 -2 ions.

23) A covalent bond is best described as
A) a bond between two polyatomic ions. N
B) a bond between a metal and a nonmetal.
@ the sharing of electrons between atoms.
) a bond between a metal and a polyatomic ion.
E) the transfer of electrons.

24} Which of the following exists as a diatornic molecule? 24) @
A) phosphorus
B) carbon
Q) lithium
D) krypton
@ hydrogen
25) A double covalent bond contains of electrons. 25) C
A) 3 pairs B) 1 pair @ 2 pairs D) 0 pairs E) 4 pairs

26) What are the possible values of [ if n= 67 26) (
A} 6 B) -4,-3,-2,-1,0,+41,+2,+3, or +4
(C)0,1,23, 4,015 D) -5, -4, =3, -2,-1,0, +1, +2, +3, +4, o1 +5
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Part IT Short Answer: Whrite the word or phrase or circle the choice that best compietes each
statement or answers the question. Some questions may require that you show work. If you do not
show work, you may lose points. Even on questions which do not require work, if you legibly show

work, you may get some partial credit.

Please show all work on this exam itself. You can use the back of the page for scratch paper. If you
are going to show work on the scratch paper and want me to grade it, clearly indicate where I can find

your work. (80 pts)

Please show all work for full credit and for parttal credit.

1. Name of elements and element symbols: (8 pts, 4 pts each)

a. The symbol for the element__hydregen is M (4 pis)

b. The name of the element _Fe is

Lo | (4 pts)

2. Match the following to the letters shown by filling in the parenthesis. The letters may only be used
one time or not at all. Fach parenthesis should have one letter. If you put in an incorrect letter into the
parenthesis, you will lose points. It is possible that the parenthesis correct answer may have more than one

correct answer. (2 pts each, 4 pts total)

&) transition metal elements (b) lanthanide, actinide elements (¢) main group elements {d) alkali metal
elements (¢) alkaline earth elements (f) halogens (g) noble gases (h) s block (i) p block (j) d block (k) f
block (1) principal quantum number or period number (m) group number

Pyd'c Table ofthe-EQ.}tS'

~

%
Sefie a0 58 gp 95 7 1o 28] 80 3

ERIES
Mn| Yc
rasd] Ae

2

S |zn |G| e
seal o | oo fwm | 25
v tals]>
P Az (Cd | da [ Se

Eb: frat

@ Yz} mren ) v

zefio-

)
K
s
]
Xo B
Ra

5 |5

Ts (W He{Os | As IF§ B
wn e ] S el pewes| 20 l] ac

& w

&
o

& >3

e iz | e

i w s =
Se | Y P& W (MofTe [Ru
e A R e
= 3

3}1 W

i 5o

ik S;

jgahug

A
Bl | H;
o8

Ac
¢ Jeis | oz oa [ o5 oy
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3. The following all refers to the element P (14 pts, 1 pt per blank)
31

a. Write the symbol of the element in the format 4 X tl 7ﬁf (1 pts)
z

b. Number of protons in the element is / 5 protons (1 pt)

c. Number of electrons for a neutral atom is { g. electrons (1 pt)

d. Number of neutrons is { (\ neutrons. (1 pt) Show work.
W15 = (4 _
e. Atomic number for the element is / (1 pt)

f  Atomic mass for the element is 27 (. ),. C? 7 (1 pt)

L}

g. How many atoms does one mole of the element contain é ( O LZ {)C [ (1 pt)
h. How much does one atem of the element weigh )70 ¢ C? 7 amu (1 pt)
1. How much does one mole of the element weigh % ( )‘, (j i? erams (1 pt)

J- What is the group number of the element exactly as written in the periodic table which you have
attached to your exam (If the number on my periodic table is written as a Roman numeral write your
answer as a Roman numeral. If the number on my periodic table is written as an Arabic number,
write you answer as an Arabic number or you will lose points.)?

7 A (Ipt)
k. If the element is in its ionic state, what is the charge (or oxidation state) of the atom. 3
(1 pt) Show work. O g .
7 T ‘D :ﬁ &
TN ) —_
S—§= =

. How many total electrons is in the element ? / S’ﬂ (1pt)

m. How many valence electrons does the element have 7 (7 (1 pt} Show work or
explain. W # . 6‘

. ) @
n. Give the Lewis Dot Symbol for the element . F @ (1 pt)
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4. Circte the following compounds which are covalent You may circle one, many, ail or none. (12
pts, 2 pts each)

K3PO; Gact,  (cs) (s @

5 For the following reagent, give the oxidation state or charge of the listed. Either explain why or
show work for your oxidation state number answer. (8 pts total)

a. Between Mg and P what is the oxidation state or charge onthe Mg in the ionic formula

=L Bxplain. (2 pts) % =t J 1 C/wy(

b. Between Mg and P whatis the oxidation state or charge on the ® in the ionic formula

_"';/'L Explain. (T pt) 3/\43,5, ‘# — f
T-p-

@ pg) Show your work for YOj:\c/;lation of the ionic formula between Mg and P //y\?' P /5’2.
(1) Girg) + C3)(#P) = 2w

d. In Mgs (POs) what is the oxidation state or charge onthe P Show work. (3 pts)

N,

Fl4 |
Cr shter) —+ ACOEINS
F= —3+¥= 45
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6 For the following formula, give the formula mass (or molar mass). Show work. (4 pts)
o % 23,0) + Ga 9D+ #(160) < /g 169
N a IP () v

-

7. If'you have the following ionic compound, is the reagent soluble or insoluble in water. Circle the
correct choices below to answer this question. (6 pts total )

Bas (PO4)2

| Net € u??/ﬁk o
The anion (by itself without the cation) is [(soluble) o (circle one) (3 pt)

The ionic compound (the anion with the cation ) is [(soluble) or(circ}e one) (3 pt)
(op naet €x Cﬂm

8. Balance the following reactions by: (8 pts, 2 pts per blank)

a. filling in the blanks. (you can fill the biank with a one but not a zero)

4 KOz (s) + Z‘ COz(g) —» 2 KoCOs (s) + 30:2(g)

b. show the number count of every atom of the element K separately for the reactant and products

reactant atom count of | preduct atom count of
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9 Given the following reactants, write out the products by filling in the blanks. You do not need to
balance the reactions in either part of this question. (4 pt, 2 pts per blank)

Pb (NO3); + K2S0Q4 > IC /V { /a (aq) + ﬂa b j t)§( (s)

10. Considering periodic trends, circle the correct elements (6 pts, 2 pts each)

a. Which has lower ionization energy [(O) 01’ {circle one) 5 € /7 ’,é < / R /

- L
b. Which is bigger as an element [(Ca) or@ (circle one) -69 S‘h’\,;‘/@/ ) Q

¢. Which has higher electronegativities or (Te)] (circle one)

F | } m(?}_{/ E/)’\/

11.  For the following given Lewis Dot Structure, complete the following: (6 pts, 1 pt per blank)

@Q
on &ClS
co. | L.

i

1
[

H

a S

P

a. Number of electrons pairs on the atom with the * for VSEPRT 7
b. Number of lone pairs on the atom with the * i ot

¢. Geometry of the electron pairs at the atom with the * flﬁ L W’( A’ f' 7"”& My ([[(/(

d. Geometry of the molecule at the atom with the * é 14 ’ 4 | 7 g
Gtrad 4, F9 7% s gl

¢ - ¢}
e. Bond angle at the atom with the * / 10 / a 0

%
. Hybridization at the atom with the * 5 £ (/
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Part L. Long Answer Please show work for full credit and to receive partial credit. (66 pts)
xxx% Please attempt every problem for partial credit. You will get no partial credit if you just rewrite
the question with no change in anything, ****

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

1. a. Given the following reaction (assuming complete reaction), if you start with 475.2 grams of
the reagent , NaOH (FW = 40.01 g/mol) what is the theoretical yield of the Na;SO4 (FW=142.1
g/mol) in grams assuming an excess of the acid 7 Show work (12 pts)

H2S04 + 2NaOH - NaSOs4+ 2H0

/i/c” y 4o,
— /L/mﬁ/f 1A)0} / Gy S0
VISLe o mal o el fizy "

W(&OH/-" 40,01 ¢ lg  Zinel | / MV
/\/ A0W Ma i /l/c”l , U ¢

= 545,94 Vg Ju,
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b How many atems of the Na do you have in the theoretical yield. (10 pts)
(Avogadro’s number = 6.022 x 20%%)

495 MO

S —

pale 4001 L [t
NMaby Na bl N4, 5%

, a2 ~ ,
GO s ) (521 (0 it

| td NA
Mix
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What is the valencg¥electron configuration of the Se atom in the molecule in the format (1%, 25,

. For the following, how many valence electrons is in the molecule le Se ? (5 pis)
2(N)+ b =70F
(4 )e

Given the following two potential Lewis Dot structures which is the correct one 9 (2 pts)

oo ApIELY e /0}&:@{,—

/e*?
e® _/\\ o
» Cl Cleo

(] o
@ T

(a)

<

d. Give at least one problem with the Lewis Dot structure which you did not cheose ? (4 pts)

@ 09 m(/’?{ @ 7/”7(6 y@“’“([ Cle.

i g b C¥pard
ULyl SO notréasn—

. Given the Lewis Dot structure which you chose, how many VSEPRT electron pairs is on the atom

with the * ? (2 pts) g

How many lone pairs is on the atom with the the * ? (2 pts) y

. What is the VSEPRT geomet of the electron pairs on the atom with the * 7 (2 pts)

- ILWL/\/Q/ A

- What is the VSEPRT geometry of the molecule around the atom with the * ? (2 pts)

bt
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3a  For the following reaction, if you stast with 34.99  grams of the reagent CHa (FW ;}g?SOg/g;?l))?
and the reaction goes to completion, how many Liters of the gas CO» is generated at STP (0°C, 1.0 atm )*

(22 pts total, § pts part a)

o Lo .
[some potentia{l(ﬁ uyszﬁl’requations are:  (PIV)/(PVo)FTWT,  K=°C+273.15
760 torr =760 mm Hg = 1.00 atm  molar V at STP =22 4 Liters |

2 CHs + 40; > ZCéz E;I;O \ C_(/Z_
ay (6059 Zwnod / nal
CHe Cty Lo
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b Hthat gas is then heated to temperature of 155.2 °C at pressure of 405.1 mm Hg, how many Liters
will the gas now occupy (&3.nes) (| C Zf L ))

T,= 0% +2173(5 = 1135
f - (rOZLo/’H\ |

(

/= 45U

T2 (902°C 7407 = 42 Jf;)5“‘/<
FL, 4051 l’lf\w\//j/féﬁ = 5330 ata,

g Ve I (0.5%044.)C

f V.
Osbu)(1) 4201t
(@W(m;ﬂ) 2135 Ik

Uy o (483K 10t — WM\XQWU
2_75)/( 05 ﬂm"

Ve (43,5 L
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