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Final General Chemistry I (CHEM 1001 12/6/12 (8:30 am TR Dr.Hahn combined Exam #
L4 N

—

Name g/ ¢ ,(2/ (print) Name (sign)

Please show work for partial 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) 200 pts on exam, worth 150 pts of 800 pts

Part] MULTIPLE CHOICE. Choose the one alternative that best completes the statement or answers the question. (2

pts per question, 52 pts pts total) "
1) Which of the following have-the same number of valence electrons? 1) Q
A) Ar, Kr, Br e As, Sb, Bi C) Rb, Sh, I D) Ga, S, Bi
2) Which of the following is a molecular (covalent) compound? 2) ,D
A) KCl B) RbBr C) NaNO3 @)CHgCI E) CuClp
3) Which of the following represent the Lewis structure for N? 3) G
Ay N @"N: o) N D) N- E) N:
4) D

4) Identify HClL
A) weak electrolyte, weak acid
B) nonelectrolyte
C) strong electrolyte, weak acid
strong electrolyte, strong acid
) weak electrolyte, strong acid

5 D
6)i

5) How many H# ions can the acid, H2SO4 , donate per molecule?

A)O B) 1 @Y @ 2
6) Give the temperature and pressure at STP.
@) 0°C and 1.00 atm
) 300K and 1 torr Hg
C) 25°C and 30.00 in Hg

D) 0°C and 1 mm Hg
E) 0K and 1.00 atm

7)__6_

7) Convert 1.25 atm to mm Hg,.
A) 1000 mm Hg
@ 950 mm Hg
C) 875 mm Hg
D) 760 mm Hg
E) 1520 mm Hg
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8) How many molecules of NpOy are in 76.3 g N2O4? The molar mass of NoQy is 92.02 g/mol.
A) 4.59 % 1025 NoOy molecules
4.99 x 1023 NpO4 molecules
C) 1.38 x 1024 Ny Q4 molecules
D) 7.26 x 1023 NoO4 molecules
E) 5.54 x 1025 NpO4 molecules

9) Give the approximate bond angle for a molecule with a tetrahedral shape.
A)90° B) 105° C) 180° @109.5" E) 120°

10) Which of the following compounds is soluble in water?
A)BaS0O4
B) PbCla
C))CaS
MgCO3
E) None of these compounds is soluble in water.

11) How many moles of NaCl are required to make 250 mL of a 3.00 M solution?
A) 0.250 moles B) 3 moles @ 0.750 moles D) 750 moles

12) Which of the following elements is a noble gas?
A)K B) O é Ar D) Br E)N

13) Identify the species that has the smallest radius.

A) neutral B) anion
cation D) they are all the same size

14) According to the following balanced reaction, how many moles of HNO3 are formed from 8.44

moles of NOj if there is plenty of water present?
3 NO2(g) + H20(I) — 2 HNO3(aq) + NO(g)

A) 8.44 moles HNO3
B) 25.3 moles HNO3
C) 2.81 moles HNO3
D) 1.83 moles HNC3
@5.63 moles HNO3

15) A molecule containing a central atom with sp hybridization has a(n) electron
geomelry.
A) tetrahedral
iinear
C) trigonal bipyramidal
D) trigonal planar
E) bent
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16) The outside temperature is 35°C, what is the temperature in K7
A)-238K B)95 K C)31K D) 63K (E) 308K

17) Which reaction below represents the first ionization of O?
@%) — O'(g)+e
)O(g) +e™ — O(g)
Q) O'(g)+e” — Olg)

D)O(g)+e” — 027(g)
E) O (g) — O(g)+e”

18) Identify the compound with ionic bonding.
A) He B) Li @ NaCl D)S E) HpO

19) Identify the charges of the protons, neutrons, and electrons.
@)protons +1, neutrons 0, electrons -1
protons -1, neutrons 0, electrons +1
C) protons 0, neutrons +1, electrons -1
D) protons +1, neutrons -1, electrons 0
E) protons 0, neutrons -1, electrons +1

20) How many valence shell electrons does an atom of indium (In) have?

A)49 B)2 01 DE

21) Describe the shape of a p orbital.
A) three connected balls
B) eight connected balls
C) four connected balls
two connected balls
E) a ball

22) Place the following in order of increasing dipole moment.
I. BCl3 II. BIFp III. BCIFp
S -
AT 1 e 100 4 C.«I(f')fr LLF
B lI<W<I {haw

O< Il <1 L : & t o F CJZ

IT< =11 ;
E)ll< I < III VRekors -y
23) A double covalent bond contains of electrons.
@ 2 pairs B) 3 pairs C) 0 pairs D) 1 pair E) 4 pairs
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24) D

24) Which of the following solutions will have the highest concentration of chloride ions?
A)0.10 M MgClp
B) 0.10 M NaCl
C) 0.05 M CaClp

(D)o.10 M AICI3
E) All of these solutions have the same concentration of chloride ions.

25) How many silver atoms are contained in 3.75 moles of silver? 25) l 2
A)6.23 x 1024 silver atoms
B) 6.50 x 1025 silver atoms
Q) 1.61 x 1023 silver atoms
DJ 2.26 x 1024 silver atoms
E) 2.44 x 1026 silver atoms

26) Place the following elements in order of increasing electronegativity. (hint: most electronegative 26) G
element is F)

K Cs P

AYP < K < Cs
BYK < P < Cs
COP<«<C <K
D)Cs < P <K
(E)Cs< K <P
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Part 11 Short Answer: Write the word or phrase or circle the choice that best completes each statement or answer the
question. Egl’ﬁs ) (‘7 ( ff))

4% pts
27) 1. Fill in the blank or circle the correct choice (2 pts per blank , .507ts)

P

k.

The element symbol for the element calcium C@

The name of the element with the symbol O O"ﬁf[g G"/;_ (the letter O, not the
Flg 2
number zero) 4

one mole of the element Fr weighs 2 23 grams and contains

L
6 61 >< / O atoms of Fr

An example of a (period) or circle one] is the column or row going from Be to
Ra

An example of one of the elements which isa  transition metal

is the element ( ) (fill in with the symbol for an element)

For the element Co the atomic mass is i 5 ﬁ and

the atomic number is é /)

The charge for the ionic form of the element Rb is 'H .
This number is the same as the { (group) or (period) [circle one] number}
The charge for the ionic form of the element ~ Br is ——‘ |

This number is derived from the equation @‘or (period) number minus 8}

What is the oxidation state of Br in Bra O

.  What is the oxidation state of elemental K _Q

m.

Principal quantum number is abbreviated * | . (a letter) and is correlated

n. with Do~ 10 U( ' numbers in the periodic table.

o Principal quantum numbers are also called the ( hel“f subshell, orbital) (circle one)

Dr. Hahn Final 8:30 - page 5



of the electrons cloud around the nucleus) (circle one)
gq. Inthe p subshell, there are FZ (give # in blank) orbitals.
r. Maximum number of electrons inthe p  subshell is !; (give # in blank)

s. The p block of the periodic table consists of Group (i)ﬁ A’ to Group (j) il H .

(using the exact group number in the periodic table handed out with this exam
Q !
il
t. For the angular momentum quantum number /=2 the symbol is (s pét) (circle one)

u.  The bigger atomic size (atomi

is the element(circle one) @)r (Ca)

@ﬁniw 6-@

3. The definition of molarity (M) is ( 6 pts, 3 ptstop, 3 pts bottom)

# moles of [ or (solvent) or (solution) ] (circle one)

# liters of [(solute ) or (solvent) or (] (circle one)

molarity (M) =

T
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4. For the following molecule given the following Lewis Dot structure, complete the following
using the VSEPRT attached chart (14 pts, 2 pts per blank or choice)

W ——
é [
o(,;l ®
ss 1 0
eb: "
“Cl — et C1t
&0 E; (2]
sCl1°®
oy

number of electron pairs around the atom with the * (0

number of lone pairs around atom with the * -

p 7 4
geometry of the electron pairs around the atom with the * @C/é /% A MV' d?/{

geometry of the molecule around the atom with the * N (’% U U_\ Tt 92 1 A~k
A
Y%

hybridization of the atom with the * B
o - " L
The bond [-------- Cl isa [@yr (nonpolar)] (circle one) bond

A. - vetfo- =0
The molecule as a whole is a ’_(molarrgr@]}(circle one) molecule. S U~

6.  Show the conversion of the Carbon valence atomic orbital from the unhybridized carbon to the
sp2 hybridized carbon in C» Hy. Use arrows to represent electrons (4 pts, 2 pt electron, 2 pts

orbitals) j— _1. i’

H\“?C~C=..ZWH gf ( )
sp2 hybridized carbon 4’ i 4_ i

(vou need to show
both the orbitals 2,#9'
and the electrons 5

in the orbitals) /‘\ O;’WMJ‘F { e
unhybridized carbon /\ \/ /] /]
2s

2p

——
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7. Given the diagram showing the orbitals, label the orbitals with the appropriate letter shown
below by filling in the blank with the appropriate letter. You may not use all of the letter
given and you may use the letters more than one time. (2 pts cach blank, 8 pts total)

(a) carbon p orbital (b} carbon sp hybridized orbital (c) carbon sp2 hybridized orbital (d)
carbon sp3 hybridized orbital (e) Hydrogen s orbital

/‘ o é}_ f o "/'?‘l;dj - /
/S VA
/ Hg\/;’ﬁ T "Wf?f N
¢ R

i i
{ e L_,_/—;f ii‘w": —_—
I l—C=c—h
A

8. {(a) Give the electron configuration for one He  atom usingthe 1s2, 2s2..- notation

(2 pts)
’ e — |s”

(b). For the molecule He-He fill in the shown Molecular Orbital (MO) with arrows for electrons. (2

(¢ ) The molecule Hey is [(stable ) or (unstable) ] (circle one) molecule based on vour filled in

MO? (1 pt) A radid ab SD[MLQ
Nok Consisler w H4onr @ '
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Part 1. Long Answer (58 pts) /V L‘/ — (é,jor La r\#g s C

1. Please show all work for full credit and you will get partial credit for any work shown.
Both parts refer to the same balanced reaction. (30 pts) _P Or ’-'l‘-T i

e
HySO4 + 2NaOH -—> NapSO4 + 2Hz0

a. For the above balanced chemical reaction (assuming complete reaction, assuming all reagent
are completly soluble in water and a large excess of the other reactant), if you start the

" reaction with 39.5 grams of NaOH (molar mass NaOH = 40.01 g NaOH / mol NaOH) how
many grams of NapSO4 (molar mass NapSO4 = 142.07 g Na2504 / mol Na3S04) would

you get?

b. For the above balanced chemical reaction, if youhave 83.7 mL of 0.25 M solution of NaOH

- how many moles of H2O will you make assuming complete reaction and a large excess of the other
reactant. (15 pts) @ @
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2. a. Give the electron configuratjén for the element O  using the 1s2

nomenclature (7 pts missi %1 /’?ai p /
7

}Ame element using the sam&}otatio
W40 EAS

c. Give the Lewis Dot Structure for the molecule '@ﬁﬂm for which I have
provided the formula and framework below by:

(1).  Give the total number of valence electrons for the molecule - / Q ( 7 pts)
(show work for fullcredit)

-4, O—6, Ce—" /U_ﬁgj H—|
WD+ 6+ +5¢40) = 70

(2).  Complete the Lewis Dot Structure Hint: This Lewss Dot structure nas one double
bond. (you may have an expanded octet) Elements in period 1 & 2 cannot expand its

octet. The formula for the Lewis Dot structure is: 5 H[‘LO U Cﬁ {7 pts)

e Lon sy <
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Final General Chemistry I (CHEM 10@2/6/12@ T,R Dr.Hahn combined Exam#

Name !(/ P LA {(print} Name (sign)

Please show work for partial 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 T cannot read your work, I obviously
cannot grade it. (1 pts print and sign exam}) 200 pts exam, worth 150 pts of 800 pts

Part1 MULTIPLE CHOICE. Choose the one alternative that best completes the statement or answers the question. (2
pts per question, 52 pts pts total)
y D

1) Describe the shape of a p orbital.
A) four connected balls
B} three connected balls
C) a ball
two connected balls
) eight conmected balls

2) Identify HCL
A) nonelectrolyte
B) strong electrolyte, weak acid
Cjstrong electrolyte, strong acid
weak electrolyte, strong acid
E} weak electrolyte, weak acid

3) Identify the compound with ionic bending. 3) ﬁ_
@ Nac1 B)S C) HyO D) He E)Li
4) How many moles of NaCl are required to make 250 mL of a 3.00 M solution? 4) B
A) 750 moles 0.750 moles C) 0.250 moles D) 3 moles
5) Place the following in order of increasing dipole moment. 5)
1. BCl3 0. BIFy L. BCIFy
AYD< <1
B)I< II=1I
I<I <l
T< <1
Fli< 1<l
6) How many valence shell electrons does an atom of indium (In) have? 6) Q:
3 B)1 C) 49 D)2
C
7) The outside temperature is 35°C, what is the temperature in K? 7)
A)95 K B) 31K @ 308 K D) 63K E) =238 K
8) Give the approximate bond angle for 2 molecule with a tetrahedral shape. 8) ,D
A) 105° B) 180° C) 90° @109.5° E) 120°
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9) Which of the following elements is a noble gas?

A)O B) K )N @ Ar F) Br
10) How many H+ ions can the acid, H2504 , donate per molecule?

A)0 @2 Q)3 D)1
11) Which of the following compounds is soluble in water?

A) PbCly

CaS
C) MgCO3
) BaS0y4

E) None of these compounds is soluble in water.

12) Which of the following is a molecular {covalent) compound?
A) NaNOs B) RbBr C) CuCly @CH3C1 E) KCl

13) How many molecules of NoOy are in 76.3 g NoOy4? The molar mass of NoOy is 92.02 g/fmol.
A} 1.38 x 1024 NpOy4 molecules
@4.99 x 1023 N»O4 molecules
C) 4.59 x 1025 N»Ogq molecules
D) 7.26 x 1023 N2O4 molecules
E) 5.54 x 1025 NpQ4 molecules

14) Which of the following have the same number of valence electrons?

@ As, Sb, Bi B) Ga, Sn, Bi C) Ar, Kr, Br D) Rb, $b, 1
15) Which of the following represent the Lewis structure for N?
A) Nz B) N: Q) Nt D) N- @ N:
16) Which of the following solutions will have the highest concentraticn of chloride ions?
Ay 0.10 M NaCl
B) 0.10 M MgCly
) 0.05 M CaCly
0.10 M AICI

E) Al of these salutions have the same concentration of chdoride ions.

17} Identify the species that has the smallest radius.
A) anion B) neutral
cation D) they are all the same size
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18) According to the following balanced reaction, how many moles of HNOj3 are formed from 8.44 18) &.
moles of NO7 if there is plenty of water present?

3 NO2(g) + HyO(l) — 2 HNO3(aq) + NO(g)

5.63 moles FINO3
B) 8.44 moles HNO3
C) 2.81 moles IINO3

D) 1.83 moles HNO3
E) 25.3 moles HNO3

19) Place the following elements in order of increasing electronegativity. (hint : most elecironegative  19) ‘ )

element is F)
K Cs P

AYP <« s <« K
B)Cs < P <K
OK<P<«<Cs

Cs< K< P
1P < K< Cs

20) Identify the charges of the protons, neutrons, and electrons. 20) ! )
A) protons +1, neutrons -1, electrons 0
B) protons -1, neutrons 0, electrons +1
C) protons 0, neutrons +1, electrons -1
protons +1, neutrons 0, electrons ~1
) protons 0, neutrons -1, electrons +1

21) Which reaction below represents the first ionization of O? 21) ' )
A)O(g)+e — O(g)
B) O'(g) + &~ — Ofg)
O O@g)+e” — O(g)
(D) O(g) — O*(g) +e
2) O (g) —~ Ofg) +e”

22) Convert 1.25 atm to mun Hg. 22) D
A) 760 mm Hg
B} 1000 mm Hg
C) 1520 mm Hg
950 mm Hg
) 875 mm Hg
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23) Give the temperature and pressure at STP.
A) 300K and 1 torr Hg
B) OK and 1.00 atm
€} 25°C and 30.00 in Hg
D) 0°C and 1.00 atm
E) 0°Cand 1 mm Hg

24) How many silver atoms are contained in 3.75 moles of silver?
A) 6.50 x 1025 sjlver atoms
B) 2.44 x 1026 silver atoms
C) 6.23 x 1024 silver atoms
D) 2.26 x 1024 silver atoms
E) 1.61 = 1023 silver atoms

25) A molecule containing a central atom with sp hybridization has a(n)
A) trigonal bipyramidal
B) linear
C) trigonal planar
D) tetrahedral
E) bent

26) A double covalent bond contains of electrons.
A) 2 pairs B) 1 pair C) 4 pairs D) 0 pairs
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Part Il Short Answer: Write the word or phrase or circle the choice that best completes each statement or answer the
questionr. {92 pts) . mlz
§ fiv7

27)

1. Fill in the blank or circle the correct choice (2 pts per blank , S567ts)
a. The element symbol for the element silicon 5?
b. The name of the element with the symbol C (A~ 12 O
c. one mole of the element Zr weighs ;Z I ; l grams and contains
| 2%
. G).Ol ?C /D atoms of Zr

e. An example of a@or {group) [circle one] is the column or row going from
Rb to Xe

[=N

f. An example of one of the elements whichisa halogen

is the element ( Q (fill in with the symbol for an element)

. For the element Cu the atomic mass is g}_é and
h. the atomic number is li
i The charge for the ionic form of the element Be is _—‘i’

This number is the same as the { ' or {period) {circle one] number}
i The charge for the ionic form of the element Te is ;L

This number is derived from the equation {(group) or(periodynumber minus 8}
k. What is the oxidation state of ¥ inF2 L

I. What is the oxidation state of elemental Li O

m.  Principal quantum number is abbreviated V\ (a letter) and is correlated

o wik ¥ O Lo 0 numbers in the periodic table.
U -

o Principal quantum pumbers are also called the, subshell, orbital) (circle one)
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p The Principal guantumn number gives (how far the electron is from the nucleuw ) he shape

of the electrons cloud around the nucleus) (circle one)

q- Inthe dsubshell, there are 5 (give # in blank) orbitals.
r. Maximum number of electrons inthe d subshell is Z ( ) (give # in blank)

s. The d block of the periodic table consists of Group (i) && to Group (j)

(using the exact group number in the periodic table handed out with this exam)

{
t. For the angular momentum quantum number /= 1 the symbol is (s,@d, f) (circle one)
u.  The bigger atomic size (atomic radins) is<the element(circle one@or (0)
2

2. The formula weight (mefecular weight) of Cas (PO4)2 Y$ (show work) (5 pts)

Caelp0. 6%, €= %097 O=(6.0

3. The definition of molarity (M) is ( 6 pts, 3 ptstop, 3 pts bottom)

# moles of or (solvent) or (solution) ] (circle one)

molarity (M) =
# liters of [(solute ) or (solvent) or (s lution\) (circle one)
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4. For the following molecule given the following Lewis Dot structure, complete the following
using the VSEPRT attached chart (14 pts, 2 pts per blank or choice)
PP =

/> O
- |
) | O ——5%—0|
- g s \ . S\
N4 0%y ™0
number of electron pairs around the atom with the * 4@ O

number of lone pairs around atom with the * O

geometry of the electron pairs around the atom with the * G/‘V e @M ’/5/
geometry of the molecule around the atom with the * A,@/L‘M 41/

)

hybridization of the atom with the * 5 }ﬂ

The bond S$-----0 isa @r {(nonpolar)] (circle one) bond

The molecule as a whole is a f(polar) or ] (circle one) molecule. |/ e W = D

6. Show the conversion of the Carbon valence atomic orbital from the unhybridized carbon to the
sp hybridized carbon in CoHa2 Use arrows to represent electrons (4 pts, 2 pts electron, 2 pts

orbitals) q —/)_ _L L

H—C=C~H
Ut

sp hybridized carbon T S f }’V?!DV‘. d &M

(you need to show

both the orbitals

and the electrons

in the orbitals) «j—

unhybridized carbon f ] l/
2s
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7. Given the diagram showing the orbitals, label the orbitals with the appropriate letter shown belo
by filling in the blank with the appropriate letter. You may not use all of the letter given and yo
may use the letters more than one time. (2 pts each blank, 8 pts total)

(a) carbon p orbital (b) carbon sp hybridized orbital (c) carbon sp? hybridized orbital (d)
carbon sp3 hybridized orbital (e) Hydrogen s orbital

8. (a) Give the electron configuration for one H atom using the 1s 2, 252-.. notation

(2 pts)
| s

(¢ ). The molecule Hp is [($table ) or (unstable) ] (circle one) molecule based on your filled in
MO? (1pt)
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2HNO3 + Ca(OH)yy --> Ca(NO3) + ) #20

a.. For the above balanced chemical reaction (assuming complete Teaction, assuming dtreage
~ are completly soluble in water and a large excess of the other reactant), if you start the reactic
. mthW(molar mass HNO3 = 63.02 g HNO3 / mol HNO3) how many
grams of Ca(NO3)2 (mo s Ca(NO3)2— 102. 09 g Ca(NO3)y /mol Ca(NO3))
would you get" ( )

MI
10749 « ’ xw
Coorg " 2ndd
} v A iz

Z 599 6 (03,

@

b. For the above balanced chemical reaction, if youhave  32.9 mLof 0.10 M solution of
HNO3, how many meles of H2O wil make assuming complete reaction and a large excess

of the other reactant. (15 pts) _
<:@= G010 pmod D 0ls5. Tiel Ho 0
1.9 m{ xc © Q‘mﬂm@’

/OOOM
oy 3 50l @
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2. a. Give the electron configuration for the element As  using the Is2, 252
]\ nomenclature (7 pts)

(;, _
3 \52) 151) ?'fb/ %5 J 4 s Z %ﬁ 4/0

k@@ b.  Give the valé con 1gurati0n for the same element using the same notation

Give the Lewis Dot Structure for the molecule  H3AsO 4  for which I have providec
the formula and framework below by:

(1).  Give the total number of valence electrons for the molecule }2’ ( 7pts)
{(show work for fullcredlt)

y(1)t 4(@ 7

s
(2). Complete the Lewis Dot Structure Hint: This Lewis Dot structure has one double

bond. (you may have an expanded octet) Elements in period 1 & 2 ¢annot expand its
octet. The formula fo ot-structpre is:  H3AsO 4 (7 pts)
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Final General Chemistry I (CHEM 101@6/ 12

Name

@T,R Dr. Hahn  combined Fxam £

’k_w?/ (print) Name

(sign)

Please show work for partiaf credit on the Long Answers and in some of the Short Answer Questions, Multiple choice
If T cannot read your work, 1

obviously cammot grade it. (1 pts print and sign exam) 200 pts on exam, worth 150 pts of 800 pts

questions have no partial credit.

Please write anything you want graded legibly. 1

Part1 MULTIPLE CHOICE. Choose the one alternative that best completes the statement or answers the question. (2

pts per question, 28 pts total)

1} A triple covalent bond contains of electrons.

A) 4 pairs B) 2 pairs @3 pairs D) 0 pairs E) 1 pair
2) Give the approximate bond angle for a molecule with a linear shape.

A) 109.5° B} 90° C)y 120° @ 180° E) 105°
3) The outside temperature is 35°C, what is the temperature in K?

AY31K B) 63K C)-238K D) 95K @ 308 K
4} How many H+* ions can the acid, H2504 , donate per molecule?

A1 2 Q)3 D)0
5) Which of the following is an ionic compound?

A) NOy B) CFy @ LiCl D) PCl3 E) SeBry
6) Identify a cation. .

A) An atom that has gained an electron. B} An atom that has gained a proton.

@ An atom that has lost an electron.

7) Convert 1.25 atm to mm Hg.
A)760 mm Hg
B) 1000 mm Hg
C) 950 mm Hg
D) 875 mm Hg
E) 1520 mm Hg

atom that has lost a proton.

8) Determine the mass of an object that has a volume of 88.6 mL and a density of 9.77 g/ml..

@ 866 g B)1100 g C) 907 g D)298 g

9) Which of the following compounds is insoluble in water?
A) MgS0O4
B) BaS
@Hg:zlz
D) (NH4)2€CO3

E) All of these compounds are soluble in water.
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10) Which of the following represent the Lewis structure for CI1?

A) '(_j_li B) -(ii: @:('il! D) :Cls
11) Identify the compound with covalent bonding.
A) He B) Li @HQO D) NaCl

12) A molecule containing a central atom with spZ hybridization has a(n)

geometry.
trigonal planar
B) linear
C) trigonal bipyramidal
D) bent
E) tetrahedral

13) How many iron atoms are contained in 354 g of iron?
.82 x 1024 Fe atoms
B} 2.62 x 1025 Fe atoms
C) 9.50 x 1022 Fe atoms

D) 4.69 x 1024 Fe atoms
E) 2.13 x 1026 Fe atoms

14) How many valence electrons does a neufrai tellerium atom have?
A)4 B) 52 Gz

750.0 mL of solution. { molar mass of LiBr = 86.845 g LiBr/mol LiBr )
A)1.18M @ 1.50 M C) 0.768 M

D) 0.130 M

E) Cl-

E)S

electron

(Ds

15) Determine the molarity of a solution formed by disselving 97.7 g LiBr in enough water to yield

E) 230 M

16) How many moles of N2y are in 76.3 g NoO4? The molar mass of N3Oy is 92.02 g/mol.

A) 7.02 x 103 moles
B) 1.00 mole
C) 1.21 moles

@ 0.829 moles

E) 1.42 x 10-4 moles

17) Which reaction below represents the glectren affinity of [i?
A)Li*(g) + e — Li(g)
B) Li(g) - Li*(g)+e”

C) Li(g) + e — LiY(g)
@Li(g) re — Li(g)
E) Li*(g) — Li(g) + e

18) What volume wilf 0.780 moles of He occupy at STP?
175 L B) 43.7 atm: C)2241L
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E) 700 L

10y C
11) C
12) A’



19) Identify the species that has the smallest radius,

A) anion @Caﬁon
C) neutral ) they are all the same size
20) Which of the following elements is an alkali metal?
A) Xe B) Ca @) Li D) Zn B)F

21) Place the following in order of inicreasing dipole moment.

L BCl3 L. BIFp
@1
A)I< I < I ke 0) !
B)II< 1< I \/Qdf:’ &
COl< Mi<I ]

DylI< O=I0
@1 <M <1 (L
22) Place the following elements in order of decreasin®
electronegative element is F)

5 Ci Se
A)Cl>5%>8§
B)Se > Cl > 5
CHCl > S > Se

Se >8>0
E)S > Cl > Se

23) What is the volume of 0.175 mol of O3 at 7.78 atm and 415K?
@0.766 L B) 153 L ) 565 L D)250L Ey24.51L

24) Which of the following have the same number of valence electrons?
A) Ga, Sn, Bi As Sb, Bi C) Ar, Kz, Br D) Rb, Sb, I

25} Give the name for HpS04.
A) sulfurous acid
sulfuric acid
) persulfuric acid
D) persulfurous acid
E) hyposulfurous acid

26) Determine the concentration of a solution prepared by diluting 20.0 mL of a 0.200 M Na(Cl to 250.0
mL. (M1V]=M2V3)
A) 0.0320 M B) 0.00800 M C) 250 M D) 0.160 M @)0.0160 M
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PartII Short Answer: Writjthe word or phrase or circle the choice that best completes each statement or answer the
]

question. (42pts )(qo PH {V{a

27) 1. Fill in the blank or circle the correct choice (2 pts per blank , ;Gf)ts)

a. The element symbol for the element argon A( V-

b. The name of the element with the symbol P %ﬂ%@ U (<

c. one mole of the element s weighs l (_:z Uz ) E grams and contains
. L5
- C{/‘),OL l36»/0 atoms of Os

o

e. An example of a (period) 0@ [circle one] is the column or row going from O
to Po

f. An example of one of the elements which is a alkali metal

is the element E: (fill in with the symbol for an element)

emassis |73
g. For the element La the atomic mass is I . | and

h. the atomic munber is 5\ /)

i The charge for the ionic form of the element Fr is +| .

This number is the same as the @or (period) {circle one] number}

J- The charge for the ionic form of the element Se  is P—"?—
This number is derived from the equatio@ or (period) number minus 8}
k. What is the oxidation state of H inH2 O

I. What is the oxidation state of elemental Mg Q

m.  Principal quantum number is abbreviated 1 l (a letter) and is correlated

n. with £,y ) éﬂ numbers in the periodic table.

o Principal quantum numbers are also called the subshell, orbital) (circle one)
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p The Principal quantum number gives (how far the eleciron is from the nucleus) (the shape

of the electrons cloud around the nucleus) (circle one)

q. Inthe s subshell, there are L (give # in blank) orbitals.
r. Maximum number of electrons inthe s  subshell is 2 (give # in blank)
s. The s block of the periodic table consists of Group (i) Z’A— to Group (j)

(using the exact group number in the periodic table handed out with this exam)

\

2. The formula weight (molecular wei

A%:143

3. The definition of molarity (M) is ( 6 pts, 3 pts top, 3 pts bottom)

# moles of [or (solvent) or (solution) ] (circle one)

# liters of [(solute ) or (solvent) or (circle one)

molarity (M) =

ps
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4.  For the following molecule given the following Lewis Dot structure, complete the following
using the VSEPRT attached chart (14 pts, 2 pts per blank or choice)

‘e ¢y
e |
» /S\ »
L 2oy ~09% S
O
number of electron pairs around the atom with the * é
number of lone pairs around atom with the * ,

geometry of the electron pairs around the atom with the * 75’ }/'\ O M Vﬂ / A e

Y
geometry of the molecule around the atom with the * ’)o M

1
hybridization of the atom with the * ___~y ’ﬂ

The bond S-—-0O is a [(polar)jor (nonpolar)} (circle one) bond

The molecule as a whole is a @or (nonpolar)] (circle one) molecule. [/ Q/(./{’l)/ 97044\4 0

6.  Show the conversion of the Carbon valence atomic orbital from the unhybridized carbon to the
sp2 hybridized carbon in C3 Hy. Use arrows to represent electrons ( 4 pts, 2 pt electron, 2 pts
orbitals)

/<\\H,L \ﬁfL /)\}v%lor{ L
sp2 hybridized carbon n A _ﬂ_ 1

(you need to show

both the orbitals |
and the electrons 2}
in the orbitals)

unhybridized carbon ) Hg

2s
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7. Given the diagram showing the orbitals, label the orbitals with the appropriate letter shown belo
by filling in the blank with the appropriate letter. You may not use all of the letter given and yo
may use the letters more than one time. (2 pts each blank, 8 pts total)

(a) carbon p orbital (b) carbon sp hybridized orbital (c) carbon spZ hybridized orbital (d)
carbon sp3 hybridized orbital (e) Hydrogen s orbital

8. (a) Give the electron configuration for one He atom usingthe 1s2, 2s2..- notation
(2 pts) \ .

lfe —

(b). For the molecule He-He, fill in the shown Molecular Orbital (MO) with arrows for electrons. (2

A

pt)

He(‘

(¢ ). The molecule He, is [(stable ) or (
MO? (1pt)




- —[0 >~ as
b dd atfem

2HCI + Sr(OH)2 --> SrCh + 2H0

a. For the above balanced chemical reaction (asSuff cte-reaskion;assumitg Al reagent;
m~ ﬁ'{ are completly soluble in water and a large excess of the other reactant), 1f you start the reactio
@ with 29.7 grams Sr(OH)) (molar mass Sr(OH)) = 121.64 g Sr(OH)2 / mol Sr(OH)2) how
many grams of H2O (molar mass H2O = 18.02 g H2O /mol H2O ) would you get?

_ ?V(O HZ,O/ H 0
960 o SFCOW, o o « LMLK 1b0rg
@/@ SIVARRS % 1‘%(7 -

N4 u)L (00, 0

500 5 WO G (D

Uf 9r — | M Moth o
b. For the above balanced ¢ ai reac ou have 12.5 ml. of 1.0 M solution of HCI
how many moles of H2O will you make assuming complete reaction and a large excess of the other

reactant. (15 pts)
o Zoallhd _ 00125 pak

a. Give the electron configuration for the element Cl sing the 152, 252

- N T .
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nomenclature (7 pts) @ —_
, b 27 9 /'~

b.  Give the valence electron configuration for the same_element using the same notation.

&/ ¢.  Give the Lewis Dot Structure for the molecule NO2 HRTTI 5™ for which I have

provided the formula and framework below by:

(1).  Give the total number of valence electrons for the molecule /5 Cj { 7pts)
(show work for fullcredit) |

(N-5, 0% k- %L
S0« 2 FFH)- =3¢

(2).  Complete the Lewis Dot Structure Hint:—Th ewisBot-stFucfure has one double
bond. (you may have an expanded octet) Elements in period 1 & 2 cannot expand its
octet. The formula for the Lewis Dot structure is: NO2 HaCCl 7+ (7 pts)

i ol i Clf ' |
) A [TeL=
H“““"’M_Q"‘*"' o gwwwﬁmw uéw___..”_ww C“ % X

| -

/(E\ |CQ =16

e
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Final General Chemistry { (CHEM 101@6/12 956 amyI, R Dr.Hahm combined Exam #

Name, k %Y {print) Name {sign}

Please show work for partial credit on the Long Answers and in some of the Short Answer Questions. Multiple choice
questions have no partial credit.  Please write anything you want graded legibly. I If I canhot read your work, I
obviously cannot grade it. (1 pts print and sign exam) (200 pts on exam, worth 150 pts of 800 pts)

Partl MULTIPLE CHOICE. Choose the ene alternative that best completes the statement or answers the question. (2
pts per question, 28-Pts total) 'S ) yJ,) ré 0 1’ d/(
1) Which of the following compounds is insoluble in water? 1) _A;
@ Hgalp

B} Mg504

CyBaS

D) (NH4»2CO3

E) All of these compounds are soluble in water.

2) Identify the compound syith covalent bonding. 2) ﬂ
A) Li Hzo C) He D) NaCl E)S
3) Identify a cation. 3) D
A) An atom that has gained an electron. B) An atom that has gained a proton.
) An atom that has lost a proton. @Aﬂ atom that has lost an electron.
4} The outside temperature is 35°C, what is the temperature in K? 4) A
@ 308 K B) 63 K Q) 31K D) 95 K E) -238K
5) How many valence electrons does a neutral tellerium atom have? 5) A’
6 B) 52 )2 D)4
y
6) Which of the following represent the Lewis structure for C1? 6)
A) Cl- B) Gl (9 D) "G E) CF
7) How many moles of NpOy are in 76.3 g N2Oy4? The molar mass of NyOy is 92,02 g/mol. 7} E ?Z

A) 1.42 x 10-4 moles
0.829 moles
1.00 mole
D) 7.02 x 103 moles
E) 1.21 moles

8) Which reaction below represents the electron affinity of Li?
AYyLi*(g} —~ Li(g)+ e
B) Li*(g) + & ~ Li(g)
O Li(g) +& > Li'(e)
Li(g) +e~ — Li(g)
) Li(g) — Li'(g) +e”
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9 Determine the molarity of a solution formed by dissolving 97.7 g LiBr in enough water io yield
750.0 mL of solution. ( molar mass of LiBr = 86.845 g LiBr/mol LiBr )
A) 230 M B) 0.130 M C)0.768 M D)1.18M E¥N.50 M

10) What volume will 0.780 moles of He occupy at STP?
A)224L B) 7001 @17.5 L D) 43.7 atm E) 156 L

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

12) What is the volume of 0.175 mol of O at 7.78 atin and 415K?
A)565L B)1.53L @0.766 L D)245L E) 250 L

13) How many iron atoms are contained in 354 g of iron?
A) 4.69 x 1024 Fe atoms
3.82 x 1024 Te atoms
C) 2.13 x 1026 Fe atoms
D) 2.62 x 1023 Fe atoms
E) 9.50 x 1022 Fe atoms

14) A triple covalent bond contains of electrons. _
A) 4 pairs B} 0 pairs ) 2 pairs D) 1 pair E))3 pairs

15) Convert 1.25 atm to mm Hg.
@) 950 mm Hg
} 1000 mm Hg
() 1520 mm Hg

D} 760 mmm Hg
E) 875 mm Hg

16) Which of the following have the same number of valence etectrons?
A) Rb, Sb, I B) Ga, Sn, Bi @As, Sb, Bi D) Ar, Kr, Br

17} Place the following elements in order of decreasing electronegativity. (hint: the most
electronegative element is F)

S Cl Se

@CI>S>Se
1S = Cl > 8§
O5=>C > 5e

D)Se > 8 > Cl
E)Cl> S > S

18) Determine the concentration of a solution prepared by diluting 20.0 mL of a 0.200 M Na(Cl to 250.0

mL. (M3V1=M2V9p)
A) 0160 M B) 0.0320 M ) 250 M .0160 M E) 0.00800 M
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19) Which of the following elements is an alkali metal?
Ay Zn B) Ca C) Xe @ Li E)F

20} Give the name for Hy504. 20) E

A) persulfuric acid

B) sulfurous acid

C) persulfurous acid
D) hyposulfurous acid

@mifuric acid

21) Identify the species that has the smaflest radius. 21) g
A) neutral B) anion
cation D) they are all the same size

22) Place the following in order of increasing dipole moment.

I. BCl3 IL BiFp TIIL BCIFy

7

H< I < 1
I < I <10 @
Cl< =M
D)I<1<II
EyOD< < I{
{LAd 50
23) Determine the mass oF arrobject That has a volume of S8 ML and a density of 9.77 g/mL. 23) g:
66 g B) 907 g C)568g D110 g E)298 g
24) Which of the following is an ionic compound? 24) ﬂ:
@Li(:l B) NOg C) CFy D) SeBrp E) PCl3
25) A molecule containing a central atom with sp? hybridization has a(n) electron 25) Q:
geometry.
ptrigonal planar
B) trigonal bipyramidal
C) linear
D} tetrahedral
E) bent
26) Giye the approximate bond angle for a molecule with a linear shape. 26) Q:
‘ 180° B) 105° C) 120° D) 109.5° E) 90°
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Part1T Short Answer; Write the word or phrase or eircle the choice that best completes each statement or answer the

question. (42Pts) ()]0 {l‘l’f

27) 4, 5
1. Fill in the blank or circle the correct choice (2 pts per blank , p{q;z)

a. The element symbol for the element helium & ¢

b. The name of the element with the symbol S SA l -C v

c. one mole of the element Hg weighs 2 OO j\ﬂ grams and contains

d. 601 X /0 atoms of Hg

e. An example of a @m‘ (group) [circle one] is the column or row going from
Na to Ar

f. An example of one of the elements which is a alkaline earth metal

is the element Cll (fill in with the symbol for an element)

2. For the element W  the atomic mass is | 8 % 7 and

the atomic nurnber is } &

i The charge for the ionic form of the element Ra is :{:7— .

=

This number is the same as the { (groupy or (period) [circle one| number}
i The charge for the ionic form of the clement At is
This number is derived from the equation @r {period) number minus 8}
k. What is the oxidation state of O in O2 _Q__
1. What is the oxidation state of elemental Ca g
m.  Principal quantum number is abbreviated _b___ (a letter) and is correlated

n. with P (22[} fb & EQ numbers in the periodic table.

o Principal quantum numbers are also called thel(shell, sibshell, orbital) (circle one)

Dr. Hahn Final 9:55 U page 4



p The Principal quantum number gives (@ electron is from ﬂ@ (the shape

of the electrons cloud around the nucleus) (circle one)

q. Inthef subshell, there are 2 (give # in blank) orbitals.

r. Maximum number of electrons in the f subshell is / ?[\ (give # in blank)
s. Thed block of the periodic table consists of Group (i) 5 /} to Group (j)
(using the exact group number in the periodic table handed out with this exam)
ot b
t. For the angular momentum quantum number /= 3 the symbol is (s, p, d{f){circle onc)
u.  The bigger atomic size (atomic radius) is the glement(circle one) (N) or@

2. The formula weight (moleclilar weight) ¢f Sr3(PO4); 1515

Sr= Y?,) = 770(?’)
> (P10 + (30.9N(2) + (6, 0)(5)

‘\ - N
O S,

3. The definition of molarity (M) is ( 6 pts, 3 ptstop, 3 pts bottom)

# moles of or (solvent) or (solution) ] (circle one)

# liters of [(solute ) or (solvent) or {solutiop) ] (circle one)

molarity (M) =

Dr, Hahn Final 9:55 e page 5



4. For the following molecule given the following Lewis Dot structure, complete the following
using the VSEPRT attached chart (14 pts, 2 pts per blank or choice)

‘E{& B r
{EA / ] _\r

number of electron pairs around the atom with the * QJ

number of lone pairs around atom with the * ﬂr

geometry of the electron pairs around the atom with the * @ (/%M M

geometry of the molecule around the atom with the * Q% M- € 0//) L 9 "y 6@ ﬁ//

) e S
hybridization of the atom with the * ? |0

The bond Br—-—--—-—-- F is a @ or (nonpolar)] (circle one) bond

The molecule as a whole is ar (nonpolar)] (circle one) molecule.

6. Show the conversion of the Carbon valence atomic orbital from the unhybridized carbon to the
sp hybridized carbon in Cz Hy. Use arrows to represent electrons (4 pts, 2 pt electron, 2 pts

orbitais)
H~-C=C-—H

sp hybridized carbon

(vou need to show i’ . i _CL‘ :L

both the orbitals

and the electrons ZS

in the orbitals)

unhybridized carbon AV 1 4 4

2s 2p
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7. Given the diagram showing the orbitals, label the orbitals with the appropriate letter shown belo
by filling in the blank with the appropriate letter. You may not use all of the letter given and yo
may use the letters more than one time. (2 pts each blank, 8 pts total)

(a) carbon p orbital (b) carbon sp hybridized orbital (c) carbon sp2 hybridized orbital (d)
carbon sp3 hybridized orbital (e) Hydrogen s orbital >

A C,
e |

8. (a) Give the electron configuration for one H atom using the 1s 2, 2s2--- notation
(2 pts)

Hﬁ \5"

(b). For the molecule H-H fill in the shown Molecular Orbital (MO) with arrows for electrons. (2
pt)

.

W (1N A not oI

(¢ ). The molecule o is [( or (unstable) ] (circle one) molecule based on your filled in

MO? (1pt) )
Dr. Habn Final 9:55 ﬂ/ page 7




HySO4 + 2KOH -> K2804 + 2H20

'\ - a. Fortheabove balanced chemical reaction (assuming semplete reaction, assuming-at TCAZENT.
) are completly soluble in water and a large excess of the other reactant), if you start the reactio
with 16.8 grams H2504 (molar mass H2804 = 98.09 g H2S04 / mol H2S804) how many

grams of HOO (molar mass H2O =18.02 g H2O / mol H20 ) would you get?
(15 pts, show work) lh 0

C\Q p.  For the above balar i Ction, if you have 125.2 mE of 1.5 M solution of KOH
\ ow many moles of H20 will you make assuming complete reaction and a large excess of the other

_ 2oogf B0 0,19

S tpa el
'

(hpude dir 1)

reactant. (15 pts) { QO W




nomenclature (7 pts)

. oo, ¢
55 254, 200 355 55, 654 i) b

b.  Give the yalence electron configuration for the same elem i € same i
(7 pts) éﬁ 2 %9? Mt 5514 Aalf -—’7;'
) Co

Ho ' V@\»%QQ q
G0 Foe

Give the Lewis Dot Structure for the molecule ‘€208H3F  for which I have provided

C.
20 (1p9

28045 Lotgd )
2. a’ Give the electron configuration for the ent Se using the 152, 252
v | ptegd

the formula and framework below by:

Give the total number of valence electrons for the molecule
(show work for fullcredit)

2(4)+g+ G +§Cl>f7: %O
C

.

Se

Complete the Lewis Dot Structure Hint: This Lewis Dot structure has one double

bond. (you may have an expanded octet) Elements in period 1 & 2 cannot expand i
The formula for the Lewis Dot structure is; E7OSHIE. (7 pis)

lex2=%  “GH,OFs,

2).

octet.

( Sel E?

e O G o F |

- /
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