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Final General Chemistry I Lecture Spring 2014 4/24/14 Thursday form 8:30am A Dr. Hahn Exam #

Name Ke? {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. IfI cannot read your worsk,
I obviously cannot grade it. (2 pts print and sign exarm) If you run out of space , please continue on the scratch paper page
and cleatly tell me where the remaining answer can be found. If you don't tell me to look on the scratch paper for

answers, I will not even look at the scratch paper. (Avogadro's number = 6.022 x 1023 (1 atm = 760 mm Hg = 760 torr)
(Kelvin=0C + 273.15)(PV=nRT, R = 0.08206 (L atm)/{(mol X} [ (T2V2) / (P71 V1)=T2/T1}

If you are a graduating senior, please circle (graduating senior) . here so that I submit your grades on time for
graduation.

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, ## pts total)

1) How many H+ ions can the acid, H3PO4 , donate per molecule? 1) ! %
A)1 @3 )0 D)2

y C

2) A cation of +2 indicates that an element has
A) gained tivo protons.
B) gained two clectrons.
lost two electrons.
D) lost two protons.
E) lost two neutrons.

. . 'R X
3) Choose the bond below that is most polar. L Qgr‘( ea& es + GN Ci ! ipe;y %t@) 3) E
A) H-Br B) H-C1 C) B-1 D) C-H @ H-F
almost &erw
4) A substance that can't be chemically broken down into simpler substances is 4) f ;

A) a heterogeneous mixture.
an element.
@a homogeneous mixture.
D) an electron.
E) a compound.

5) Identify the compound with covalent bonds. 5) D
AL B) KBr C) Kr . @)CH4 E) NaCl
' o< meorellic o pundid tOnig E
6) In which orbital below would an electron (on average) be closest to the nucleus? 6)
A) ds B) 5d Q) 2p D) 2p @ 2s
7} iodine belongs to the group of the periodic table, 7) G
A) alkali metal @'halbgen
() alkaline earth metal D) noble gas
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8) Ag is an example of
A) a compound. B) a homogeneous mixture.

@ an element. D) a heterogeneous mixture.

9) Give the name for H2SO4.

A) hyposulfurous acid

B) persulfuric acid
sulfuric acid

D) persulfurous acid

E) sulfurous acid

10) Which of the following exists as a diatomic molecule?
A) lithium

@}hydrogen

krypton

D) phosphorus
E) carbon

11) Give the net ionic equation for the reaction {if any) that occurs when aqueous solutions of H2504

and KOH are mixed. B : .
C baq, s al (-
*(aq) + OH-(ag) — HaOQ) aciat + q‘*’”+ ' “(_" 2
B) Hy2*(aq) + OH~(aq) — H2(OH)2() 4“' 0w > b

() H*(aq) + OH-(aq) + 2 K*(aq) + SO42-(aq) — HpO(l) + K2S04(s) lmd‘; 0L
D) 2 K*(aq) + SO42~(aq) ~ K2504(s)
E) No reaction occurs.

12} Which one of the following compounds is insoluble in water?
A) K2CO3 B) NaNO3 CC) PbCl2 D) CaCl2

13) Describe the shape of a p orbital.

A) four balls — ; i T
B) spherical Zxﬁ\i Cpe—r‘etg g { Dwer

_ b
) three ball CP [ Carnet expa-d O «
dumbbell shaped i nO & . f b ‘:‘7‘ ‘5 a V. /a w

E) eight balls

14) Which element can expangtits valence shell to accommodate more than eight electrons?
j) Br in B)N éﬁ O) He .¢ DO
@&viﬁ L& fedid 1o€ ponif nd

15) An jonic bond is best described as Ferief

A) the attraction between 2 metal atoms,

B) the attraction that holds the atoms together in a polyatomic ion.

C) the attraction between 2 nonmetal atoms.

D) the sharing of electrons.

the transfer of electrons from one atom to another.

gy _ C

9)

12) C
13) [ )
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«9 J'Vuw 1.0 41 orborkituls (&F Fz)

16) at is the maximum numer of J orbitals that are possible {number of m; values for t = 1)?

Os B)9 01 D)7

E)5

17) The number of cycies that pass through a stationary point in a wave is called

A) area

B) amplitude

C) wavelength

D) median
frequency

18) The statement, "In a chemical reaction, matter is neither created nor destroyed" is cailed

A} the Scientific Method.

B) the Law of Definite Proportions,
the Law of Conservation of Mass.

D) the Law of Multiple Proportions.

E) Dalton’s Atomic Theory.

19) What symbol is used to represent the factor 103?
A) micro B) Mega @ kilo

20} Which of the following elements is a metal?
Fe B) Br Qs D) Kr

to |efe of Zic
21) Choose the orbital diagram that shows a violation of Hund's Ruie.

Dr.Hahn  General Chemisiry I Lecture Final Spring 2014
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22) Give the temperature and pressure at STP (standard pressure and atmosphere). 22) [2’
A) 0K and 1.00 atm '
(By0°C and 1.00 atm
C) 32K and 1 torr Hg
D) 0°C and 1 mm Hg
E) 25°C and 1.00in Hg
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Part IT Short Answer: Write the word or phrase or circle the choice that best completes each
statement or answers the question. Seme 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. I you are going to show work on the scratch paper and want

me to grade it, clearly indicate where I can find your work. (86 pts)

1 From the given list, circle all compounds. You may want to look at the periodic table if you are
unfamiliar with the symbols for the elements. (8 pts, 2 pts each)

! N
CH3 CH3 Oz Fe @E]z .

2, From the list of molecules shown below circle all ionic compounds. I am asking you to circle (or to
not circle) the entire compound not parts of a compound formula. (8 pts, 2 pt each)

Cl, NaClj" @ SFe

3 For the following either fill in the blank with the element symbol or the word for the element name. (I
do not count off for small spelling errors in naming elements.) (6 pts, 3 pts each)

Fe \ '8 O i’\ oxygen O
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4 Fill in each parenthesis with one of the following letters. The letters may be used once, many times
or not at all. (You must use one of the letters shown below. If you reply for instance for d block as d
instead of (j), I will count off full credit.) (10 pts total, 5 pts each)

(a)transition metal elements  (b) chalcogen {(¢) main group element (d) alkali metals
(e) actinide / lanthanide (f) alkaline earth metals  (g) halogens (h) s block elements (i) p block

elements (j) d block elements (k) f block elements

c)

£33

k3

T3

Ly
=

el e

sEfi-iw ;g:i-.,. ;@

ERRRRREY

i
{

grEfieis
lrzelez e mitan

5 For the following questions, use the exact designation as shown on the periodic table which you have
in front of you attached to your exam. Do not use the labels from the periodic table on the wall of the room
or any other labeling other than the exact labels from the periodic table you have with your exam. Do not
convert roman numbers to Arabic numbers or visa versa. (i.e. do not convert roman numeral V to

Arabic number 5 or 5 to V) (12 pts total, 3 pts each)

For the element N

Group number is (a) 3 A Period number is (b) 2—
number protons {c) l number electrons (d) (?
. - AEokp 4
6 Write the correct ionic formula for the following elements. T write the correct ionic formula, you

are going to do (a) & (b) below. If you show work you may earn some partial credit on part (a). You must
show work for part (b) (9 pts total, 3 pts each)

K and Se
a. charge on K + \ charge or&ﬁe - L (6 pts, 3 pts each)
9 \’9"‘6’ K \ (a -Y = _,)_'_
b. correct formula is {C 2 SQ (1 pts, 2 pts show work) (show work)

k;,fé
(+0k + ()5 =0
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7 a.  Balance the following reaction by filling in the blanks. The blanks cannot be filled with a zero.
You may leave the blank empty which means the number one goes in the blank. (3 pts per blank)

2 H,S(g) + 3 Ox(g) > L SO0x(g) + 2 H,0 (g)

b. Please show how many of each type of atom is in both sides of the equation after you complete
balancing the reaction. (6 pts)

atoms in reactant side atoms on product side

|
. : l -
Gk L0 125, 40, 4w, 20
l

8(a). Isthe compound MgS [(soluble) or (circle one) in water? (3 pt)

(b) Write out the molecular form of the following precipitation reaction giving the expected products by (1)
filling in the blanks and then (2) circling either (s) or (aq) by each product. The reaction does not
need to be balanced. (6 pts total, 2 pt each blank, 1 pt each circling)

ONn:28(aq) + Mg Cly(aq) > h\(g‘ 5 @)r (ag)]circle one + Nf’l (,( [(s) orcircle

9. Complete the following acid base reaction. (6 pts total, 3 pts per blank)

! .
HNO; (ag) + KOH (aq) 2> < MO} (aq) + H‘ 72 O @
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10.  Given the following Lewis Dot structure and the following 3 Wure complete the
following mostly about the atom with the * (9 pts total, 1 pt per letter)

\
° % —’_-ﬁ

® O3 , , Hoi g

a. What is the VSEPRT # electron pairs around the atom with the * ?

b. How many lone pair electrons (if any) are on the atom with the * ? L

c. What is the VSEPRT geometry of electron pairs around the atom with the * 7

d. What is the VSEPRT geometry of the molecule around the atom with the * ?

b eyt

i _ 0
e. What is the bond angle around the atom with the * ? / 0 (i/ )

f What is the hybridization of the atom with the * ? 3 f

g Draw dipole moment arrows on all bonds from the atom with the * on the 3 dimensional structure.

h. Vector sum of the dipole moment arrows is [(zero) or(circle one)

i Is the molecule as a whole [ or (nonpolar)] ? {circle one)

Dr. Hahn  General Chemistry T Lecture Final Exam  Spring 2014 form (8:30 A) page 8



Part ITI. Long Answer Please show work for full credit and to receive partial credit. (68 pts)
#%%% 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

L. This is the Dimensional Analysis problem. Problems are written to give.a particular answer
illustrating certain concepts in the calculation and may not be experimentally reasonable. (18 pts)

For the following reaction, if you start with 0.255  grams of H,O (I) , how many liters of product Hz (g)
will you generate at STP ? (22.4 Liters = I mole gas at STP) (molar mass H,O = 18.02 g/ mol) [assume
that the grams of H,O (1) is the limiting reagent] (The following reaction is a balanced reaction.)

Sr(s) + 2H0(l) > St(OH), (aq) + H; (2)

087 0 o |ndlh 2240k
hp 0 lg’ﬁ? 2l el
L2 th 0 e

0178 L i
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2 electron confi gurat1on Lewis Dot, type LA problem (26 pts total)

- e — (3 A arr.
For the molecule ClCOzH - Q z + - l = (9’% #)

a. Give the valence electron conﬁguration for the moiscule (show work) (7 pts)
- 2 it
+ vadorce & = '?e =+ bz + ZCQe)+ le =

b. Give the Lewis Dot Symbol for the atom s Oo (7 pts) Z ?
C

c. Given the following Lewis Dot Structures, choose the correct Lewis Dot structure by circling the
correct niumber. (6 pts)

u (2
‘0l o)
4% Py (] \ o4
:Cl —O—H cl - O—H ¢
1 a% ay vs

@ (L¥L= Le . @) /
T [x2=2e

o

e

must give at Jéast 2 reasons. (6 pts)

D" & O do ref hote ocbet

(D Lo Few & Oy 22 & rot LkE

@ U ot lote MOe bran
et ( 2@ tubel)

d. Eprain wh}lyﬂﬁns Dot structure which you did net cheese is incorrect. For full credit, you
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3 Other typé LA problem. (24 pts total)

a. If you have 13.2 grams of Na OH and dissolve it in distilled water to make a solution of total
volume 1.25 Liters, what is the molarity of the solution? (molar mass NaOH = 40.01 grams / mole) (12 pts)
//]A _ H# Mg (e)
20 ter 50In

- 57,1 Noly x4
:ﬁ\m@[é’; ( 9 X 40,05 7

P alh
/{/z%ﬂ/»-}

M/UMM— - O[;;O

= O.1%0 o Nt
WEN!

= O«ZL{‘M

b. How many molecules [actually the accurate term would be number of formula units (not molecules)
before dissociation] of NaOH do you have in your solution ? (Avogadro’s number = 6.022 x 10*) (show
work) (12 pts)

12 g« ealpallt gy Y b
AJ/CLO”' 40:0'6 /M

NJLUH /’U&C)W’
= 199 % 40" Foe il il OF
Natk bedoe dfsjt)c{o»(zfdl
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Final General Chemistry [ Lecture Spring 2014 4/24/14 Thursday form 830amB Dr. Hahn Exam #

Name ‘Q 6/31/ (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 pariial credit. Please write anything you want graded legibly. If I cannot read your work,
I obviously cannot grade it. (2 pis print and sign exam) If you run out of space, please continue on the scratch paper page
and dearly tell me where the remaining answer can be found. If you don't teil me to look on the scratch paper for

answers, [ will not even look at the scratch paper. (Avogadro's number = 6.022 x 1023 (1 atm = 760 mm Hg =760 torr)
(Kelvin=9C + 273.15){PV=nRT, R = 0.08206 (L atm)/(mol K)] [ (P2V2) / ("1 V1)=T2/T1}

I you are a graduating senior, please circle (graduating senior)  here so that I submit your grades on time for
graduation.

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, ## pts total)

1} Ag is an example of 1) ﬁ
@n element.

A) a compound.
C) a heterogeneous mixture. D) a homogeneous mixture.

2) A substance that can't be chemically broken down into simpler substances is 2) D
A) a compound.
B) a heterogeneous mixture.
() mnelectron.
an element.
E) a homogeneous mixture.

3) Choose the orbital diagram that shows a viclation of Hund's Rule. 3) _ﬁ'—"
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4) The number of cycles that pass through a stationary point in 2 wave is called 4) g
A} amplitude
B) wavelength
C) area
D) median
requency

5} Give the name for H2504. 5} __Q
A) sulfurous acid
B) persulfuric acid
C) persulfurous acid
D) hyposulfurous acid
@ sulfuric acid

6) In which orbital below would an electron (on average) be closest to the nucleus? 6) C_,
A) 3p B) 4s @ s D) 2p E) 5d

7) Which of the following exists as a diatomic molecule? 7) i é
A) phosphorus
(BYhydrogen
Q) krypton
D) lithium
E) carbon

8) Describe the shape of a p orbital. ' 8) _,___O_
A) eight balls
B) spherical
Q) three balls
@ dumbbell shaped
E) four balls

9} Give the temperature and pressure at STP (standard pressure and atmosphere). 9) ﬁ
A) 0K and 1.00 atm
(B)0°C and 1.00 atm
C) 32K and 1 torr Hg
D) 0°C and 1 mm Hg
E) 25°C and 1.00in Hg

10) Give the net ionic equation for the reaction (if any) that occurs when aqueous solutions of Hp504  10) ﬁ |
and KOH are mixed.
(aq) + OH(aq) — HyOQ)
B) 2 K*(aq) + 042 (aq) = K2504(s)
C) H*(aq) + OH(aq) + 2 K*(aq) + SO42-(aq) — HO() + K2504(s)
D) HpZ#(aq) + OH~(aq) — Hp(CH)2()
E) No reaction occurs.

11} What symbol is used to represent the factor 1037 ‘ 11) l )
A) Mega B) micro C) nano kilo
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12} Which element can expand its valence shell to accommodate more than eight electrons?
A} He B)N C o Br

13) What is the maximum number of p orbitals that are possible (number of m; values for { = 1)7

A1l B) 7 Cj3 D)9 E)5
14) Identify the compound with covalent bonds. _

A) NaCl B) Li C) KBr D) Kr @ CHy
15} How many H+ ions can the acid, H3PO4 , donate per molecule?

INE! B)2 @ 3 D)0
16) Choose the bond below that is most polar.

(A H-F B) H-Br C) C-H D) H-Cl E) H-1

17} Which of the following elements is a metal?

A) As B)S Q) Kr D) Br @ Fe

18) The statement, "In a chemical reaction, matter is neither created nor destroyed" is called
A) the Law of Definite Proportions.
@) the Law of Conservation of Mass.
C) Dalton's Atomic Theory.
D) the Scientific Method.
E) the Law of Multiple Proportions.

19) An ionic bond is best described as
A) the sharing of electrons.
the transfer of electrons from one atom to another.
C} the attraction between 2 metal atoms.
D) the attraction between 2 nonmetal atoms.
E) the attraction that holds the atoms together in a polyatomic ion.

20} A cation of +2 indicates that an element has
A) lost two neutrons.
B) gained two electrons.
C) gained two protons.
D) lost two protons.

@lost two electrons.
21} lIodine belongs to the group of the periodic table.
A) noble gas B) alkaline earth metal
) alkali metal @' halogen

22) Which one of the following compounds is insoluble in water?
A) NaNO3 B) K2CO3 Q) CaQl2

@ PbCly

Dr.Hahn  General Chemistry I Lecture Final Spring 2014 8:30 am form B
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Part II Short Answer: Write the word or phrase or circle the choice that best completes each
statement or answers the question. Some questions may require that you show work, If you do not
show work, you may lose points. Even on questions which do not require work, if you legibly show
work, you may get some partial credit.

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. (86 pts)

1 From the given list, circle all elements . You may want to look at the periodic table if you are
unfamiliar with the symbols for the elements. (8 pts, 2 pts each)

CH,CH; NiCl,

2, From the list of molecules shown below circle all ggx_vglggt_cgn&m_zs_.v I am asking you to circle (or
1o not circle) the entire compound not parts of a compound formula. (8 pts, Z pt each)

Clz NaCl Nast4 SF5

3 For the following either fill in the blank with the element symbol or the word for the element name. (I
do not count off for small spelling errors in naming elements.) (6 pts, 3 pts each)

5 5
Na SO 0( L U sulfur S
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4 Fill in each parenthesis with ene of the following letters. The letters may be used once, many times
or not at all. (You must use one of the letters shown below. If you reply for instance for d block as d
instead of (i), I will count off full credit.) (10 pts total, 5 pts each)

(a)transition metal elements (b) chaicogen {(c) main group element (d) alkali metals

(e) actinide / lanthanide (f) alkaline earth metals  (g) halogens (h) s block elements (i) p block
elements (j) d block elements (k) f block elements
¢

Llock

]

1

(A

R
aEMie iz

L S

pesdiz-i <l

5 For the following questions, use the exact designation as shown on the periodic table which you have
in front of you attached to your exam. Do not use the labels from the periodic table on the wall of the room
or any other labeling other than the exact labels from the periodic table you have with your exam. Do not
convert roman numbers to Arabic numbers or visa versa. (i.e. do not convert roman numeral V to
Arabic number 5 or 5 to V) (12 pts total, 3 pts each)

For the element Ca

Period number is (a) _Zé Group number is (b) ]I H

number protons (c) k O number electrons (d) ZO
(ot 4 €)
6 Write the correct ionic formula for the following elements. To write the correct ionic formula, you

_are going to do (a) & (b) below. If you show work you may earn some partial credit on part (a).
You must show work for part (b) (9 ptstotal, 3 pts each)

o #

Mg and F 7 3} { 3
a. charge on Mg _\' L chargeon F —{ (6 pts, 3 pts each)
\ ' 1) ~
b. correct formula is h\%’} FL {1 pts, 2 pts show work) (show work)

@rg) 4 SN
l L
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7 a. Balance the following reaction by filling in the blanks. The blanks cannot be filled with a
zero. You may leave the blank empty which means the number one goes in the blank. (3 pts per blank)

CHi(g) + 20:(g) = ____L,_C()z (8 + 2H0(®

b. Please show how many of each type of atom is in both sides of the equation after you complete
balancing the reaction. (6 pts)

atoms on product side

¢ 20 ¢ 4H) 20
- T

atoms in reactant side

1S 4k 4O

8(a). Isthe compound Ba CO; .[{soluble) ] (circle one) in water? (3 pt)

(b) Write out the molecular form of the following precipitation reaction giving the expected products by (1)
filling in the blanks and then (2) circling either (s) or (aq) by each product. The reaction does not
need to be balanced. (6 pts total, 2 pt each blank, 1 pt each circling)

]:jeS(aq)JrLigCOg(aq)% @Za g‘_gzg @r (aq)]circle one + Lf 2 5 [(s) or circle

9. Complete the following acid base reaction. (6 pts total, 3 pts per blank)

HCI (aq) + LiOH (aq) > L(y (,Q (aq) + HZ O O
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10.  Given the following Lewis Dot structure and the following 3 dimensional structure complete the
following mostly about the atom with the * (9 pts total, 1 pt per letter) /
g

LX)
E(il,? &‘C}l
:'df—*\c*w::;: ' C“'\}
L] ! LY C@:(‘/—\CI
<Cle Ciy,

a. What is the VSEPRT # electron pairs around the atom with the * ? éf‘
b. How many lone pair electrons (if any) are on the atom with the * ? 2Cri

c. What is the VSEPRT geometry of electron pairs around the atom with the * ?

é € I(‘V‘(MI/ZJ

d. What is the VSEPRT geometry of the molecule around the atom with the * 7
& ¢ bvuledyut

e. What is the bond angle around the atom with the * ?

(09,5
5¢°

f. What is the hybridization of the atom with the * ?

g. Draw dipole moment arrows on all bonds from the atom with the * on the 3 dimensional structure.

h. Vector sum of the dipole moment arrows is or (not zero)] (circle one)

i. Isthe molecule as a whole [(polar) or ( ? (circle one)
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Part [Il.__Long Answer Please show work for full credit and to receive partial credit. (68 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 werk on the scratch paper and want
me to grade it, clearly indicate where 1 can find your work

1. This is the Dimensional Analysis problem. Problems are written to give a particular answer
illustrating certain concepts in the calculation and may not be experimentally reasonable. (18 pts)

For the following reaction, if you start with 1.577 grams of K (s), how many liters of product Hz (g) will
you generate at STP ? (22.4 Liters = 1 mole gas at STP) (molar mass K =39.10 g/ mole)} [assume that the
grams of K(s) is the limiting reagent] (The following reaction is a balanced reaction.)

2K (s) + 2H,O() = 2KOH (aq) + Hz(g)

lmﬂffz, 2L40H
’7"“ Il el
< L

04517 L I

fl’]g

s%’?v
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le
2 electron configuration/Lewis Dot, type LA problem (26 pts total)

For the molecule H Oﬁif 7 €

a. Give the valence eIectrég configuration for the molecule. (show work) (7 pts)
E’*Gé)}f@é + ge + e 4+ ’7@‘:2(1/5
N -

b. Give the Lewis DE)\E Symbol for the atom N (f?—i)ts) "

oMo

. . . ¢ . . s
C. Given the following Lewis Dot Structures, choose the correct Lewis Dot structure by circling the
correct number. (6 pts)

(Lx2=2¢s
e QLJL—N“«CI s Hg,L%?wélz o
H

UNERVE 30e @ Covreet

d. Explain why the Lewis Dot structure which you did not choose is incorrect. For full credit, you
must give at least 2 reasons. (6 pts)

Q) Loo mtrs € o~ steatbue (B0 15 246
D W hos 0ckt — +%wgw
ek

@ C has More Lrar 0ot — ZJ(;@WM

ekM; C Ongh et Mmore 1Ha~
O heh
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3 Other type LA problem. (24 pts total)

a. If you have 78.5 grams of Na OH and dissolve it in distilled water to make a solutton of total
volume 0.555 Liters, what is the molarity of the solution? (molar mass NaOH = 40.01 grams / mole) (12

S A rale Wall

L Ler Sotutiba

g VY\N{} Na Ol = VXS\ﬁN“OA‘XZL%:ﬂg/:%@

A role W aly = {chj modes Naly Naoy

o~ (96 el Ml
0550 sol, - 77 Im Madh

b. How many molecules [actually the accurate term would be number of formula units (not molecules)
before dissociation] of NaOH do you have in your solution ? (Avogadro’s number = 6.022 x 10%*) (show
work) (12 pts)

Q&S\g, W("ﬂ#x h—&//‘/d% X 6,029@/0%6—@/&4& Al
#0.015 [inad
N allr Wﬂ“ﬂ#

= 1 & %0 ™ rolosde alt

Chormald on'ss g 01
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Final General Chemistry I Lecture Spring2014  4/24/14 Thursday form 9:55 A Dr. Hahn Exam #

Name !< -??, (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 pts print and sign exam) If you run out of space , please continue on the scratch paper page
and dlearly tell me where the remaining answer can be found. I you don't tell me to look on the scratch paper for

answers, I will not even look at the scratch paper. (Avogadro's number = 6.022 x 1023 (1 atm = 760 mm Hg = 760 torr)
{Kelvin=9C + 273.15)(PV=nRT, R = 0.08206 (L atr)/(mol K)} [ (P2V2) / (P1 V1)=T2/T1}

If you are a graduating senior, please circle (graduating senior)  here so that I submit your grades on time for
graduation.

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, ## pts pts total)

1) Give the temperature and pressure at STP (standard pressure and atmosphere). 1) g I._;
A) 32K and 1 torr Hg
B) 0°C and 1 mm Hg
@O‘C and 1.00 atm
25°C and 1.00 in Hg
E) 0K and 1.00 atm

2) Which of the following are examples of physical change? 2) é
A) saltis dissolved in water j :
B) water (solid) to water (liquid)
C) water freezes
D) melt solid gold to liquid gold
@ All of these are examples of physical change.

3) Which of the following elements is a alkali metal? 3) ’E}
@ K B) N C) Be D) Ce E) Br

4) Of the following elements, which has the highest electronegativity? 4) ‘ 2
A) Ge B) Si 0T @jr

5) The factor 10-3 corresponds to which prefix? 5) D
A) deka B) deci C) centi (D) milli

6) Which one of the following compounds is soluble in water? 6} C
A) ZnCO3 B) Cuz(PO4)p (OyPo(NO3)R2 D) CoS

7) Give the name for HNO3. 7 G
A) hydrogen nitrite
B) hydrogen nitrate

C) nitrous acid
D) hydrogen nitride

@m‘tric acid

Dr. Hahn General Chemistry I Lecture Final Spring 2014 9:55form A page 1



8) Which of the following elements is a nonmetal?

A K N C) Be D) Fe

9) NO2 is an example of

A) a homogeneous mixture. @ a compound.
C) a heterogeneous mixture. D) an element.
10} A triple covalent bond contains of electrons.
A) B pairs B) 2 pairs C) 4 pairs D) 1 pair

11} A covalent bond is best described as
the sharing of electrons between atomns.
B) a bond between a metal and a nonmetal.
C) a bond between two polyatomic ions.
D) a bond between a metal and a polyatomic ion.
E) the transfer of electrons.

12) The distance between adjacent crests in a wave is called
A) median
B) frequency
C) area
wavelength
) amplitude

13) Which of the following exists as a diatomic molecule?
A) lithium
B) krypton
bromine
@carbon

E) phosphorus

E) Ce

@3 pairs

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

(otherwise in equation form: P7= P3 + Pp+P¢ ...)
A) Avogadro's Law
B) Charles's Law
Dalton's Law
) Ideal Gas Law
E) Boyle's Law

15) How many H+ ions can the acid, H2S0O4 , donate per molecule?
@ 2 B)0 03

16) Describe the shape of a s orbital.
A) three balls
spherical \} O
four balls
D) dumbbell shaped
" E) eight balls

D)1

Dr.Hahn  General Chemistry I Lecture Final Spring 2014 9:55 form A page 2

o o

12) H

19 C

19y

5
16) qé



Coyy = hm “9
17) The atmospheric pressure is 715 mm Hg. What is the pressure in torr? (E 214 ) 17) ,D

A) 13.8torr B} 31.8torr Q) 760 torr @ 715 torr E) 28.1 torr
18) Choose the orbital diagram that shows an example of violation of the "aufbau principal”. 18) ! )
dd € 4
Qad € Fyen
Lotiom Loy
19} Identify the compound with ionic bonds. 19) D —
A) No B) Ne C) CO @ KBr E) HyO

20) Identify a cation.
An atom that has lost an electron.
B) An atom that has gained a neutron.
C)} An atom that has gained an electron.
D) An atom that has lost a proton and a neutron.

\ .

21) Give the approximate bond angle for a molecule with a tetrahedral shape. ~
A) 105° B) 120° @109.5" D) 180°

22) Give the net ionic equation for the reaction (if any) that occurs when aqueous solutions of H3504  22) g%
and KOH are mixed. »
A) H¥(aq) + OH (aq) + 2 K*{(aq) + 5042 ~(aq) — H2O(l) + K2504(s)
(®) B*(ag) + OH(aq) - H20() &— 0”‘9 Ckc‘t& + qu h((;'
C) Hp2*(aq) + OH~(aq) ~ Ho(OH)2() : A .
D) 2 K*(aq) + S042-(aq) — K504(s) Yol Nt

E) No reaction occurs.
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Part IT_Short Answer: Write the word or phrase or circle the choice that best completes each
statement or answers the question. Some questions may require that you show work. If you do not
show work, you may lose points. Even on questions which do not require work, if you legibly show
work, you may get some partial credit.

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

me to grade it, clearly indicate where I can find your work. (86 pts)

1 From the given list, circle all compounds. You may want to look at the periodic table if you are
unfamiliar with the symbols for the elements. (8 pts, 2 pts each)

2, From the list of molecules shown below circle all ionic compounds. I am asking you to circle (or to
not circle) the entire compound not parts of a compound formula. (8 pts, 2 pt each)

TN

(Liss) NO, f\NPf@ 0

3 For the following either fill in the blank with the element symbol or the word for the element name. (I
do not count off for small spelling errors in naming elements.) {6 pts, 3 pts each)

I ‘ Q (ﬁl A potassium | K

Dr. Hahn  General Chemistry I Lecture Final Exam  Spring 2014 form (9:55 A) page 4



4 Fill in each parenthesis with one of the following letters. The letters may be used once, many times
ornot atall. (You must use one of the letters shown below. If you reply for instance for d block as d
instead of (§), I will count off full credit.) (10 pts total, 5 pts each)

(a)transition metal elements (b) chalcogen (¢) main group element (d) alkali metals
(&) actinide / lanthanide (f) alkaline earth metals  (g) halogens (h) s block elements (i) p block
elements (j) d block elements (k) f block elements

Periodic Table of the Elem

5 For the following questions, use the exact designation as shown on the periodic table which you have
in front of you attached to your exam. Do not use the labels from the periodic table on the wall of the room
or any other labeling other than the exact labels from the periodic table you have with your exam. Do not
convert roman numbers to Arabic numbers or visa versa. (i.e. do not convert roman numeral V to
Arabic number 5 or 5 to V) (12 pts total, 3 pts each)

For the element Si

Period number is (a) } Group number is (b) _‘]ﬂ &

number protons {c) j g: number electrons }d) / 4ﬁ

(Cotod #¢
6 Write the correct ionic formula for the following elements. To write the correct ionic formula, you

are going to do (a) & (b) below. If you show work you may earn some partial credit on part (a). You must
show work for part (b) (9 pts total, 3 pts each)

Al and S /W"ﬁ’9 /ﬁv")"f 6@5’

a. charge on Al chargeon S —L (6 pts, 3 pts each)

]
b. correct formula is M 2 S Z (1 pts, 2 pts show work) (show work)

(Jr})(ni) + (- DCs) 0
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7 a. Balance the following reaction by filling in the blanks, The blanks cannot be filled with a
zero. You may leave the blank empty which means the number one goes in the blank. (3 pts per blank)

2CO(g) + O:2(g) > L COx(g)

b. Please show how many of each type of atom is in both sides of the equation after you complete
balancing the reaction. (6 pts)

atoms on product side

Q‘C) | 4.@

atoms in reactant side

Lc;/ L_g’ L0

8.(a). Isthecompound AlPO4 [(soluble) or ({nsoluble)] (circle one) in water? (3 pt)

(b) Write out the molecular form of the following precipitation reaction giving the expected products by (1)
filling in the blanks and then (2) circling either (s) or (aq) by each product. The reaction does not
need to be balanced. (6 pts total, 2 pt each blank, 1 pt each circling}

AlClz(aq) + Naz PQyaq) =2 “& !i “ﬁ’ (s)\ (aq)]circle one + /U Qa (_j [(s)o@circle
one

9. Complete the following acid base reaction. (6 pts total, 3 pts per blank)

HF (aq)+ NaOH (aq) > IVC’LF (aq) + u? 0]

—
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10.  Given the following Lewis Dot structure and the following 3 dimensional structure complete the
following mostly about the atom with the * (9 pts total, 1 pt per letter)

C 4 b aimost

H H
o | oe - \
o ; & /‘-\\T‘
% ‘_f* o é a JCTQ Cl
$Cly Cl &

a. What is the VSEPRT # electron pairs around the atom with the * 7 Zf‘
b How many lone pair electrons (if any) are on the atom with the * ? &f D

c. What is the VSEPRT geometry of electron pairs around the atom with the * ?
Eekvaled il

d. What is the VSEPRT geometry of the molecule around the atom with the * ?

Lo lvibellint

[09,5°
e. What is the bond angle around the atom with the * ? ( O { -
f.  What is the hybridizatien of the atom with the * ? S

7Y

g. Draw dipole moment arrows on all bonds from the atom with the ¥ on the 3 dimensional structure.

h. Vector sum of the dipole moment arrows is [(zero) of (not zero H (circle one)

i. Isthe moleculeasa Whole' or (nonpolar)] 7 (circle one)

Dr. Hahn  General Chemistry I Lecture Final Exam  Spring 2014 form (9:55 A) page 7



Part ITT. T.ong Answer Please show work for full credit and to receive partial credit, (68 pis)
**#% Please attempt every problem for partial credit. You will get no partial credit if you just rewrite

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

Please show all work on this exam itself. 1If you are going to show work on the scratch paper and want
me (o grade it, clearly indicate where I can find your work

1. This is the Dimensional Analysis problem. Problems are written to give a particular answer
illustrating certain concepts in the calculation and may not be experimentally reasonable. (18 pts)

For the following reaction if you start with 25.7 mL ofa0.15M  solution of the H CI (aq), what is the
theoretical yield of the CaCl; in grams (assuming that you are able to get out the solid CaCl; after the end of
the reaction by evaporation)? (molar mass CaCl, = 111.08 grams / mole) (show work)
2 HCl(aq) + Ca (OH),(aq) > CaCl;(aq) + 2H,0 ()
L0 Olshelild U /‘NC()?%
X, : Y2 x i, G
Soin, Soln, “(1 Lald,

0, m Lall,

Dr.Hahn  General Chemistry I Lecture Final Exam  Spring 2014 form (9:55 A) page 8



2 electron configuration, Lewis Dot, type LA problem (26 pts total)

For the element Sb , (show work if appropriate} (26 pts)

a. What is the atomic mass ? l LI [ 2 L@ (3 pts)
b. What is the atomic number ? / l (3 pts)

c. How many valence electrons ? g (explain or show work) (3 pts)
VP AT |
d. Give the electron configuration in the format (1s% 2¢% ....... format only gives format & has no

information about what the answer looks like. ) (6 pts)

5 2 L b5 0 45 2d®, Gpy 554 4d"”
76

e. Give the valence electron configuration in the format (1%, 25> ....... format only gives format &
has no information about what the answer looks like. ) (6 pts)

~ Lo
(7\7L/ old

f. Give the valence electron configuration diagram in the format ( 4k 1L 1 )
(format only gives format and has no information about the answer) ™ = P
(5 pts)

1 4 L

s ————

)

Qv
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3 Other type LA problem. (24 pts total)

If you do a reaction which produces 25.2 Liters of a gas CH, and collect it in a gas cylinder at  1.022
atmosphere, 299.2 Kelvin.

a. How many molecules of CHa do you have in that volume of gas approximately ? (22.4 Liters = 1
mole of gas) (You may assume that the molar volume at STP is close enough at this nonstandard
condition to get a good approximate number for this question.) (Avogadro’s number = 6.022 x 10%)

(show work) (12 pts)
3 Che

2900 Lealllly G000y islaste
CHe Cwe
C)Q'/] X0 27 el silloo CH-(/

b. If you close the gas cylinder opening and then check the condition of the gas cylinder contents you
find that the pressure is 1.52  atmosphere, temperature is 304.2  Kelvin. What is the new
volume ? [ (P2V2)/(P1V1) = T2/ T | (show work) (12 pts)

= [ OLiakn £ = [Tkab~

o= 0l =/ .

T, = 2992« T,= 204, K
Qf‘ﬂ.af«m) ( VL)ﬁ ) 504, 2 €
(( tﬁum)( 25,00) 2992k ‘

Vs - 770%2&() LO0Ual\ (150Y < 11,2
EANITYY ( /ﬁum)( : :
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Final General Chemistry I Lecture Spring2014  4/24/14 Thursday form 9:55 B Dr. Hahn Examn #

Name /< Qf}?’ (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 pts print and sign exam) If you run out of space , please continue on the scratch paper page
and clearly tell me where the remaining answer can be found. If you don't teil me to look on the scratch paper for

answers, I will not even look at the scratch paper. (Avogadro's number = 6.022 x 1023 (1 atm = 760 mm Hg = 760 torr)
(Kelvin =°C + 273.15)(PV=nRT, R = 0.08206 (L atm)/(mo} K3} [ (P2V2) / (P71 V1)=T2/T1]

If you are a graduating senior, please circle  (graduating senior)  here so that I submit your grades on time for
graduation.

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

1) Give the name for HNO3. 1) g
A) hydrogen nitride
B) hydrogen nitrate
C} hydrogen nitrite
D) nitrous acid
nitric acid

2} Identify the compound with ionic bonds. 2) !E
A) HpO @KBr . C) Ne D) N2 E) CO

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

4) Identify a cation. 4)
A} An atom that has gained an electron.
B) An atom that has gained a neutron.
An atom that has lost an electron.
D} An atom that has lost a proton and a neutron.

5) The factor 10-3 corresponds to which prefix? 5) 'ﬁ}
(&) mil B) deci ) centi . D) deka
6) Which of the following exists as a diatomic molecule? 6) { )
A) phosphorus
B) carbon
bromine
D} krypton
E) lithium
7) How many H+ ions can the acid, H2504 , donate per molecule? 7 Z i
@ 2 B) 0 Q) 3 D)1

Dr. Hahn General Chemistry I Lecture Final Spring 2014  9:55formB  page 1



8) Choose the orbital diagram that shows an example of violation of the "aufbau principal”.

A) .........................................
EIRESRINERAR
1z 28 2p

B) ..........................
IRk
is 28 Ip

C) WW— ey et
EREIRIRE
Is 3 2

9) Give the temperature and pressure at STP (standard pressure and atmosphere).

Q 0°C and 1.00 atm

) 25°C and 1.00in Hg
C) 0°Cand 1 mm Hg
D) 0K and 1.00 atm

E) 32K and 1 torr Hg

- 10) A covalent bond is best described as

A) a bond between a metal and a nonmetal.

B} a bond between two polyalomic ions.

C) abond between a metal and a polyatornic ion.

D) the transfer of electrons.

the sharing of electrons between atoms.

11) The total pressure of a gas mixture is the sum of the partlal pressure of its components is known as

(otherwise in equation form: P7= P, + Py, + P

A) Boyle's Law

B) Charles's Law
C) Avogadro's Law
D) Ideal Gas Law
@Dalton's Law

12) NO3 is an example of
A} an element.

@ a compound.

~)

B) a heterogeneous mixture.
D) a homogeneous mixture.

13) Give the approximate bond angle for a molecule with a tetrahedral shape.

@ 109.5° B) 105°

Dr.Hahn  General Chemistry I Lecture Final *Spring 2014

C) 180°

D) 90°

9:55 form B

E) 120°

page 2

S)L

o A

0 &

m

11)

12) C

13) A”



14) Of the following elements, which has the highest electronegativity?

A) Ge @jp C) Si

15) The distance between adjacent crests in a wave is called
@ wavelength
B) area
C} median
D) amplitude
E) frequency

16) Which of the following elements is a nonmetal?
A K Gy C) Be D) Ce
17) Which of the following are examples of physical change?
A) salt is dissolved in water
B) melt solid gold to liquid gold
C) water freezes
D) water (solid) to water (liquid)
@Aﬂ of these are examples of physical change.

D) Ti

B Fe

18) Give the net ionic equation for the reaction (if any) that occurs when aqueous solutions of FipSOy

and KOH are mixed.
A) 2K*(aq) + 5042-(aq) - K3804(s)
@ H*(aq) + OH~(aq) — H20())
C) Ha?*(aq) + OH-(aq) - Ha(OH)2(l)
D) Ht(aq) + OH(aq) + 2 K*(aq) + 5042“(aq) — HaO() + K2504(s)
E) No reaction occurs.

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

20} The atmospheric pressure is 715 mm Hg. What is the pressure in torr?

A) 760 torr B) 31.8 torr C) 28.1 torr D) 13.8 torr @ 715 torr
21) Which of the following elements is a alkali metal?
A) Ce @ K C) Be D) N E) Br
22) Which one of the following compounds is soluble in water? '
A) CoS Pb(NO3)2 Q) Cuz(POg)y D) ZnCO3
Dr.Hahn  General Chemistry I Lecture Final Spring 2014 9:55 form B page 3
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PartI1 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 seme partial credit.

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. (86 pts)

1 From the given list, circle all elements . You may want to look at the periodic table if you are
unfamiliar with the symbols for the elements. (8 pts, 2 pts each)

Br, | H,O @ FeCl,

2. From the list of molecules shown below circle all covalent compounds. Iam asking you to circle (or
to not circle) the entire compound not parts of a compound formula. (8 pts, 2 pt each)

Li;S NH4C£

3 For the following either fill in the blank with the element symbol or the word for the element name. (I
do not count off for small spelling errors in naming elements.) (6 pts, 3 pts each)

N_ I ‘ Eyj 2 (? Cq copper (/ AA
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4 Fill in each parenthesis with one of the following letters. The letters may be used once, many times
or not at all. (You must use one of the letters shown below. If you reply for instance for d block as d
instead of (§), I will count off full credit.) (10 pts total, 5 pts each)

(a)transition metal elements (b) chalcogen {c) main group element (d) alkali metals
(e) actinide / lanthanide (f) alkaline earth metals  (g) halogens (h) s block elements (i) p block
elements (j) d block elements (k) f block elements '

: (C\ ) e,t{%vv\ 67\7('

/\Periodic Table ofthe'm@ -
b, ./

. \/\ \ . o 2s ] Bl ]
( T ERk O
bl |
5 For the following questions, use the exact designation as shown on the periodic table which you have

in front of you attached to your exam. Do not use the labels from the periodic table on the wall of the room
or any other labeling other than the exact labels from the periodic table you have with your exam. Do not
convert roman numbers to Arabic numbers or visa versa. (i.e. do not convert roman numeral V to
Arabic number 5 or 5 to V) (12 pts total, 3 pts each)

For the element Bi

Period number is (a) (0 Group number is (b) jZ ﬁ

number protons (c) %’ b _ number electrons (d) }' }
| (Eotal #3)

6 Write the correct ionic formula for the following elements. To write the correct ionic formula, you
are going to do (a) & (b) below. If you show work you may earn some partial credit on part (a). You must

show work for part (b) (9 pts total, 3 pts each) < T — _
B=S 5=

Ca and N '

a. charge on Ca _\. L charge on N _} (6 pts, 3 pts each)
OXtvp s L

a. cg?rect fon:r(fl(ﬂa is CC\ 2 i,\jl (1 pts, 2 pts show work) (show work)

() + QWY =0
OJ> () + (%) C"’}):.. 0
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7 a. Balance the following reaction by filling in the blanks. The blanks cannot be filled with a
zero. You may leave the blank empty which means the number one goes in the blank. (3 pts per blank)

280;(g) + Oa(g) = LSO;; (8

b. Please show how many of each type of atom is in both sides of the equation after you complete
balancing the reaction. (6 pts)

atoms on product side

)s. 60

atoms in reactant side

L5, 40, 20

!

8(a). Isthe compound Mg (OH), [(soluble) or ] (circle one) in water? (3 pt)

(b) Write out the molecular form of the following precipitation reaction giving the expected products by (1)
filling in the blanks and then (2) circling either (s) or (aq) by each product. The reaction does not
need to be balanced. (6 pts total, 2 pt each blank, 1 pt each circling)

Mg(NOs)(aq) + Ca(OH)x(aq) >
one

@ (aq)]circle one + C& (A) O ) 2 [(s)oircle

9, Complete the following acid base reaction. (6 pts total, 3 pts per blank)

HI(ag) + LiOH (aq) - Li I« (aq) + H?, O ®

Dr. Hahn  General Chemistry I Lecture Final Exam  Spring 2014 form (9:55B) page 6



10.  Given the following Lewis Dot structure and the following 3 dimensional structure complete the
following mostly about the atom with the * (9 pts total, 1 pt per letter)

4 .
H H
H H

a. What is the VSEPRT # electron pairs around the atom with the * ? é
b. How many lene pair electrons (if any) are on the atom with the * ? i

c. What is the VSEPRT geometry of electron pairs around the atom with the * ?
tetvuln o gl
d. What is the VSEPRT geometry of the molecule around the atom with the * ?

\évm\m%mw
T

2 \ — 0
e. What is the bond angle around the atom withthe * 7 . / O 9! )

f. What is the hybridization of the atom with the * ? g f
g. Draw dipole moment arrows on all bonds from the atom with the * on the 3 dimensional structure.

h. Vector sum of the dipole moment arrows is [(zero) or i@ (circle one)

1.  Isthe molecule as a whole or (nonpolar)] ? {circle one)
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Part IIT. Long Answer Please show work for full credit and to receive partial credit. (68 pts)
rRik Please attempt every problem for partial credit. Yeou 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

1. This is the Dimensional Analysis problem. Problems are written to give a particular answer
illustrating certain concepts in the calculation and may not be experimentaily reasonable. (18 pts)

For the following reaction if you start with 35.8 mL ofa 0.20 M solution of the H Cl (aq), what is the

theoretical yield of the CaCl, in grams (assuming that you are able to get out the solid CaCl, after the end of
the reaction by evaporation)? (molar mass CaCl; = 111.08 grams / mole) (show work)

2 HCI (aq) + Ca (OH), (aq) @ CaCl (aq) + 2H:0 ()

7753m€’ OZC)MH(/ CQC(}“

_(/’}v(}jCﬁC/Z < ‘ o

K [ GO0 x - %wi
Soln HU "y CM/
201n 4l

Dr. Habn  General Chemistry I Lecture Final Exam  Spring 2014 form (9:55 B) page 8
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2 electron configuration, Lewis Dot, type LA problem (26 pts total)

For the element Ga , (show work if appropriate) (26 pts)

a. What is the atomic mass ? (99 |' I’)Z} (3 pts)
b. What is the atomic number ? 2 l (3 pts)

c. How many valence electrons 7 } (explain or show work) (3 pts)
z'i-En’ j } ‘/ﬂ_,ﬁariée ) _
d. Give the electron configuration in the format (1s”, 2s°, ....... format only gives format & has no

information about what the answer looks like. ) (6 pts)

oy ol oy | ),
Lt L s 45t 1dl 4

e. Give the valence electron configuration in the format (1% 2¢% ....... format only gives format &
has no information about what the answer looks like. ) (6 pts)

b5’ 4g'

f. Give the valence electron configuration diagram in the format ( 4L 4 A )
(format only gives format and has no information about the answer) % e
(5 pts)

1 _ —

“r
v
45
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3 Other type LA problem. (24 pts total)

If you do a reaction which produces 1.77 Liters of a gas CH, and collect it in a gas cylinder at 0.982
atmosphere, 278.2 Kelvin.

a. How many molecules of CHs do you have in that volume of gas approximately ? (22.4 Liters =1

mole of gas) (You may assume that the molar volume at STP is close enough at this nonstandard condition to
get a good approximate number for this question.) (Avogadro’s number = 6.022 x 10%) (show work) (12 pts)

CH
/sz;ﬁ Zwﬁiw o 6,020 x/ B abilte
2,4 , .

4,76 % 10" peslecde Cy,

b. If you close the gas cylinder opening and then check the condition of the gas cylinder contents you
find that the pressureis 2.75 atmosphere, temperatureis 270.2 Kelvin. What is the new volume ?
[ P2V2) / (P1V1) = T2/ T ] (show work) (12 pts)

Fr= 0 A% 0bn G = L1750k
o= (4 Voz ]

T- 272k T, = 2702k
\

(275 wh) ( V2) _ Lk
(0. Q8200 ( [ N10) 298l

V/L:. "Z70,Z/< (O Q?Z(L/"h /}?[J dg
275/& 215 gt
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Final General Chemistry I Lecture Spring2014 4/24/14 Thursday form 8:30am A Dr.Hahn Exam #

Name (print) Name {sign)

Please show work for partial credit and full credit on the Long Answers and in some of the Short Answer Questions.
Mudtiple choice questions have no partial credit. Please write anything you want graded legibly. If I cannot read your work,
1 obviously cannot grade it. (2 pts print and sign exam) If you run out of space, please continue on the scratch paper page
and clearly tell me where the remaining answer can be found. If you don't tell me to look on the seratch paper for

answers, I will not even look at the scratch paper. (Avogadro's number = 6.022 x 1023 (1 atm = 760 mm Hg = 760 torr)
(Kelvin=°C =+ 273.15)(PV=nRT, R = 0.08206 (L atm)/{mol K)} { (P2V2)/ (P1 V1)=T2/T1}

If you are a graduating senior, please circle  (graduating senior)  here so that I submit your grades on time for
graduation.

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

1) How many H+ ions can the acid, H3PO4 , donate per molecule? i3]
A1l B)3 a0 D)2

2) A cation of +2 indicates that an element has 2)
A) gained tvo protons. ‘
B) gained two clectrons.

C) lost two electrons.
D) lost two protons.

E) lost two neutrons.

3) Choose the bond below that is most polar. 3)
A) H-Br B) H-Cl1 C) H-1 D) C-H E) H-F

4) A substance that can't be chemically broken down into simpler substances is 4)

A} a heterogeneous mixture.
B) an element.

C) a homogeneous mixture.
D) an electren.

E) a compound.

5) Identify the compound with covalent bonds. 5)
A) Li B) KBr C) Kr D) CHy E) NaCl

&) In which orbitat below would an electron (on average) be closest to the nucleus? 6)
A) 4s B) 5d Q) 2p D) 2p E) 2s

7) Iodine belongs to the group of the periodic table. 7)
A) alkali metal B) halogen
C) alkaline earth metal D) noble gas
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8) Ag is an example of

A) a compound. B) a homogeneous mixture.

C) an element. D) a heterogeneous mixture.
9) Give the name for H2504.

A} hyposulfurous acid

B) persulfuric acid

Q) sulfuric acid
D) persulfurous acid
E) sulfurous acid

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

11) Give the net ionic equation for the reaction (if any) that occurs when aqueous solutions of HpS0y
and KOH are mixed.
A) H¥(aq) + QH~(aq) — HO(l)
B) H2?*(aq) + OH~(aq) ~ H2(OH)2())
C) H+(aq) + OH~(aq) + 2 K+(aq) + SO42~(aq) — HoO(l) + K25O4(s)
D) 2 K*(aq) + SO42~(aq) = K2504(s)
E) No reaction occurs.

12) Which one of the following compounds is inscluble in water?
A) K2CO3 B) NaNO3 Q) Po(l2 D) CaCl2

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

14} Which element can expand its valence shell to accommodate more than eight electrons?
A) Br B)N O He D)o

15} An ionic bond is best described as
A) the attraction between 2 metal atoms.
B) the attraction that holds the atoms together in a polyatomic ion.
)} the attraction between 2 nonmetal atoms.
D) the sharing of electrons.
E) the transfer of electrons from one atom to another.

Dr.Hahn  -General Chemistry I Lecture Final Spring 2014 8:30 am form A page 2
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16)

16) What is the maximum number of p orbitals that are possible {number of m values for [ = 1)?
B) 9 a1 D)7 E)5

17)

A} 3
17} The number of cycles that pass through a stationary point in a wave is called
A) area
B) amplitude

C) wavelength
D) median

E) frequency
18)

18) The statement, "In a chemical reaction, matter is neither created nor destroyed" is called

A) the Scientific Method.

B) the Law of Definite Proportions.
C) the Law of Conservation of Mass.
D) the Law of Mulitiple Proportions.

E) Dalton's Atomic Theory.
19) What symbol is used to represent the factor 1037 19)
A) miicro B) Mega Q) kile D) nano
20) Which of the following elements is a metal? 20)
A) Fe B) Br s D) Kr E) As
21} Choose the orbital diagram that shows a violation of Hund's Rule.
8:30 am form A page 3
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22) Give the temperature and pressure at STP (standard pressure and atmosphere). 22)
A) OK and 1.00 atm
B) 0°C and 1.00 atm
C) 32K and 1 torr Hg
D) 0°Cand 1 mm Hg
E) 25°C and 1.00in Hg
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Part II Short Answer: Write the word or phrase or circle the choice that best completes each
statement or answers the question. Some questions may require that you show work. If you do not
show work, you may lose points. Even on questions which do not require work, if you legibly show
work, you may get some partial credit.

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. (86 pts)

1 From the given list, circle all compounds. You may want to look at the periodic table if you are
unfamiliar with the symbols for the elements. (8 pts, 2 pts each)

CH3CH3 02 Fe NiClg

2. From the list of molecules shown below circle all ionic compounds. I am asking you to circle (or to
not circle) the entire compound not parts of a compound formula. (8 pts, 2 pt each)

Clz NaCl Na;SO4 SE 6

3 For the following either fill in the blank with the element symbol or the word for the element name. (I
do not count off for small spelling errors in naming elements.) (6 pts, 3 pts each)

Fe oxygen
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4 Fill in each parenthesis with one of the following letters. The letters may be used once, many times
or not at all. (You must use one of the letters shown below. If you reply for instance for d block as d
instead of (), I will count off full credit.) (10 pts total; 5 pts each)

(a)transition metal elements  (b) chalcogen (c) main group element (d) alkali metals
(e) actinide / lanthanide . (f) alkaline earth metals  (g) halogens (h) s block elements (i) p block

)

elements (j) d block elements (k) f block elements

5 For the following questions, use the exact designation as shown on the periodic table which you have
in front of you attached to your exam. Do not use the labels from the periodic table on the wall of the room
or any other labeling other than the exact labels from the periodic table you have with your exam. Do not
convert roman numbers to Arabic numbers or visa versa. (i.e. do not convert roman numeral V to
Arabic number 5 or 5 to V) (12 pts total, 3 pts each)

For the element N

Group number is {(a) Period number is (b)
number protons {c) number electrons (d)
6 Write the correct ionic formula for the following elements. To write the correct ionic formula, you

are going to do (a) & (b) below. If you show work you may earn some partial credit on part (a). You must
show work for part (b) (9 pts total, 3 pts each)

K and Se
a. charge on K charge on Se (6 pts, 3 pts each)
b. correct formula is (1 pts, 2 pts show work) {show work)
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7 a. Balance the following reaction by filling in the blanks. The blanks cannot be filled with a zero.
You may leave the blank empty which means the number one goes in the blank. (3 pts per blank)

2H,;S(g) + 3 Oxg) > SOux(g) + 2 H,0 ()

b. Please show how many of each type of atom is in both sides of the equation afiter you complete
balancing the reaction. (6 pts)

atoms in reactant side atoims on product side

8(a). Isthe compound MgS§ [(soluble) or (insoluble)] (circle one) in water? (3 pt)

(b) Write out the molecular form of the following precipitation reaction giving the expected products by (1)
filling in the blanks and then (2) circling either (s) or (aq) by each product. The reaction does not
need to be balanced. (6 pts total, 2 pt each blank, 1 pt each circling)

NazS(aq) + Mg Chly(aq) =2 [(s) or (ag)]circle one + [(s) or (ag)]circle
one

S. Complete the following acid base reaction. (6 pts total, 3 pts per blank)

HNO; (aq) + KOH (aq) =2 (aq) -+ ()
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10.  Given the following Lewis Dot structure and the following 3 @We complete the
following mostly about the atom with the * (9 pis total, 1 pt per letter)

'

%

R vy

a. What is the VSEPRT # electron pairs around the atom with the * ?

b. How many lone pair electrons (if any) are on the atom with the * ?

c. What is the VSEPRT geometry of electron pairs around the atom with the * ?

d. What is the VSEPRT geometry of the molecule around the atom with the * ?

e. What is the bond angle around the atom with the * ?

f What is the hybridization of the atom with the * ?

g. Draw dipole moment arrows on all bonds from the atom with the * on the 3 dimensional structure.
h. Vector sum of the dipole moment arrows is {(zero) or (not zero)] (circle one)

i Is the molecule as a whole [(polar) or (nonpolar)] ? {circle one)
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Part II. Long Answer Please show work for full credit and to receive partial credit. (68 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

L This is the Dimensional Analysis problem. Problems are written to give a particular answer
illustrating certain concepts in the calculation and may not be experimentally reasonable. (18 pts)

For the following reaction, if you start with 0.255  grams of H;O (I) , how many liters of product H; (g)
will you generate at STP ? (22.4 Liters = 1 mole gas at STP) (molar mass HO = 18.02 g/ mol) [assume
that the grams of H,O (1) is the limiting reagent] (The following reaction is a balanced reaction.)

Sr(s) + 2H;0() = St(OH);(aq) + Ha(g)
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2 electron configuration, Lewis Dot, type LA problem (26 pts total)
For the molecule CICO.H

a. Give the valence electron configuration for the molecule. (show work) (7 pts)

b. Give the Lewis Dot Symbol for the atom O (7 pts)

c. Given the following Lewis Dot Structures, choose the correct Lewis Dot structure by circling the
correct number. (6 pts)

LI L] ]

‘o 0,
s e u? \ o
$Cl—C—O—H - CIJ ' °
%6 e LYY vy
(1 )
d. Explain why the Lewis Dot structure which you did not cheose is incorrect. For full credit, you

must give at least 2 reasons. (6 pts)
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3 Other typé LA problem. (24 pts total)

a. If you have 13.2 grams of Na OH and dissolve it in distilied water to make a solution of total
volume 1.25 Liters, what is the molarity of the solution? (molar mass NaOH = 40.01 grams / mole) (12 pts)

b. How many molecules [actually the accurate term would be number of formula units (not molecules)
before dissociation] of NaOH do you have in your solution ? (Avogadro’s number = 6.022 x 10”) (show
work) (12 pts)
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“Final General Chemistry I Lecture Spring 2014 4/24/14 Thursday form 830GamB Dr. Hahn Exam #

Name (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. IfIcannot read your work,
I obviously cannot grade it. (2 pts print and sign exam) If you run out of space, please continue on the scratch paper page
and dearly tell me where the remaining answer can be found. If you don't tell me to look on the scratch paper for

answers, I will not even look at the scratch paper, (Avogadro's number = 6.022 x 1023 (1 atm = 760 mm Hg =760 torr)
(Kelvin=0C + 273.15)(PV=nRT, R = 0.08206 (L atm)/{mol K)} [ (P2V2) / (F1 V1)=T2/T1}

If you are a graduating senior, please circle (graduating senior}  here so that I submit your grades on time for
graduation,

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, #4 pts total)

1) Ag is an example of 1)
A) a compound. B) an element.
C) a heterogeneous mixture. 1}) a homogeneous mixture.

2) A substance that can't be chemically broken down into simpler substances is 2)

A) a compound.

B) a heterogeneous mixture.
() an electron.

D) an element.

E) a homogeneous mixture.

3) Choose the orbital diagram that shows a violation of Hund's Rule. 3
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4) The number of cydes that pass through a stationary point in a wave is called
A) amplitude
B) wavelength
C) area
D) median
E) frequency

5) Give the name for H2504.
A) sulfurous acid
B) persulfuric acid
Q) persulfurous acid
D) hyposulfurous acid
E) sulfuric acid

6) In which orbital below would an electron (on average) be closest to the nudeus?
A)2p B)4s Q) 2s D) 2p E) 5d

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

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

9) Give the temperature and pressure at STP (standard pressure and atmosphere).
A) 0K and 1.00 atm
B) 6°C and 1.00 atm
(C) 32K and 1 torr Hg
D) 0°C and 1 mm Hg
E) 25°C and 1.00in Hg

10) Give the net ionic equation for the reaction (if any) that occurs when aqueous solutions of H2504
and KOH are mixed.
A) H(aq) + OH~(aq) — HOQ)
B) 2 K*(aq) + S042"(aq) — K2504(s)
C) Ht{aq) + OH~(aq) + 2 K*(aq) + SO42~(aq) — HpO(l) + K2504(s)
D) Hp2*(aq) + OH(aq) — Hp(OH)2()
E) No reaction occurs.

11) What symbol is used to represent the factor 1037
A) Mega B) micro C) nano D) kilo
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12) Which element can expand its valence shell to accommodate more than eight electrons? 12)

A) He B)N Qo0 D} Br

13) What is the maximum number of p orbitals that are possible (number of m values for ¢ = 1)? 13)
A1 B) 7 C) 3 D)9 E)5

14) Identify the compound with covalent bonds. 14)
A) NaCl B) Li C) KBr D) Kr E) CHy

15) How many H+ ions can the acid, H3PO4 , donate per molecule? . 15)
A)1l B)2 Q3 D)0

16) Choose the bond below that is most polar. 16}
A) H-F B) H-Br ) C-H D) H-A E) H-1

17) Which of the following elements is a metal? 17)
A) As B)S O Kr D) Br E) Fe

18) The statement, "In a chemical reaction, matter is neither created nor destroyed"” is called 18)

A) the Law of Definite Proportions.
B) the Law of Conservation of Mass.
C) Dalton's Atomic Theory.

D) the Scientific Method.

E) the Law of Multiple Proportions.

19) An ionic bond is best described as 19)
A) the sharing of electrons.
Bj) the transfer of electrons from one atom to another.
() the attraction between 2 metal atoms.
D) the attraction between 2 nonmetal atoms.
E) the attraction that holds the atoms together in a polyatomic ion.

20) A cation of +2 indicates that an element has 20)
A) lost two neutrons.
B} gained two electrons.
Q) gained two protons.
D) lost two protons.

E} lost two electrons.

21) Iodine belongs to the group of the periodic table. 21)
A) noble gas B) alkaline earth metal
C) alkali metal D) halogen

22) Which one of the following compounds is insoluble in water? 22)
A) NaNQ3 B) K2CO3 C) CaCl2 D) PbClz
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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. I you do not
show work, you may lose points. Even on questions which do not require work, if you legibly show
work, you may get some partial credit.

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

me to grade it, clearly indicate where I can find your work. (86 pts)

1 From the given list, circle all elements . You may want to lock at the periodic table if you are
unfamiliar with the symbols for the elements. (8 pts, 2 pts each)

CH3CH3 02 Fe N]Clz

2. From the list of molecules shown below circle all covalent compounds, Iam asking you to circle (or
to not circle) the entire compound not parts of a compound formula. (8 pts, 2 pt each)

Cly NaCl NaS0, SFs

3 For the following either fill in the blank with the element symbol or the word for the element name. (I
do not count off for small spelling errors in naming elements.) (6 pts, 3 pts each)

Na sulfur
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4 Fill in each parenthesis with one of the following letters. The letters may be used once, many times
ornot at all. (You must use one of the letters shown below. If you reply for instance for d block as d

instead of (j), I will count off full credit.) (10 pts total, 5 pts each)

(a)transition metal elements (b) chalcogen (c) main group element (d) alkali metals
(e) actinide / lanthanide (f) alkaline earth metals  (g) halogens (h) s block elements (i} p block

elements (j) d block elements (k) f block elements

e ok
7} Periodic Table of the Elements _—
d s 38 40 S8 gp 08 T B T 8 m.n" £

glalrlagleisliiala]ale

AR R RN
AR ELA P AR R

glalnfselelils b

HERBDAEMER

5 For the following questions, use the exact designation as shown on the periodic table which you have

in front of you attached to your exam. Do not use the labels from the periodic table on the wall of the room
or any other labeling other than the exact labels from the periodic table you have with your exam. Do not
convert roman numbers to Arabic numbers or visa versa. (i.e. do not convert roman numeral V to
Arabic number 5 or 5 to V) (12 pts total, 3 pts each)

For the element Ca

Period number is (a) Group number is (b)

number protons (c) | number electrons (d)

6 Write the correct ionic formula for the following elements. To write the correct ionic formula, you
are going to do (a) & (b) below. If you show work you may earn some partial credit on part (a).
You must show work for part (b) (9 ptstotal, 3 pts each)

Mg and F
a. charge on Mg charge on F (6 pts, 3 pts each)
b. correct formula is (1 pts, 2 pts show work) (show work)
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7 a. Balance the following reaction by filling in the blanks. The blanks cannot be filled with a
zero. You may leave the blank empty which means the number one goes in the blank. (3 pts per blank)

CHi(g) +20:(2) @ COx(g) + 2H0(p)

b. Please show how many of each type of atom is in both sides of the equation afier you complete
balancing the reaction. (6 pts)

atoms in reactant side atoms on product side

8(a). Isthe compound Ba CO; [(soluble) or (insoluble)] (circle one) in water? (3 pt)

(b) Write out the molecular form of the following precipitation reaction giving the expected products by (1)
filling in the blanks and then (2) circling either (s) or (aq) by each product. The reaction does not
need to be balanced. (6 pts total, 2 pt each blank, 1 pt each circling)

Ba S(aq) + Li2COs(aq) = [(s) or (aq)]circle one + [(s) or (aq)]circle
one .

9. Complete the following acid base reaction. (6 pts total, 3 pts per blank)

HCI (aq) + Li OH (aq) > (aq) + @
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10.  Given the following Lewis Dot structure and the following 3 dimensional structure complete the
following mostly about the atom with the * (9 pts total, 1 pt per letter) /
v

%%

oCl3 C]I

tCl——C*——Cl? e
"o Cl ~“¢f \cl
CI

.9

N

a. What is the VSEPRT # electron pairs around the atom with the * ?

b. How many lone pair electrons (if any) are on the atom with the * ?

c. What is the VSEPRT geometry of electron pairs around the atom with the * ?

d. What is the VSEPRTY geometry of the molecule around the atom with the * ?

€. What is the bond angle around the atom with the * ?

f.  'What is the hybridization of the atom with the * ?

g. Draw dipole moment arrows on all bonds from the atom with the * on the 3 dimensional structure.

h. Vector sum of the dipole moment arrows is [(zero) or (not zero)] (circle one)

1. Is the molecule as a whole [(polar) or (nonpolar)] ? (circle one)
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Part II. _Long Answer Please show work for full credit and to receive partial credit. (68 pts)
#xxx% Please attempt every problem for partial credit. You will get no partial credit if you just rewrite
the question with ne change in anything ****

Please show afl work on this exam itself. If you are going to show work on the scraich paper and want
me to grade it, clearly indicate where I can find your work

I This is the Dimensional Analysis problem. Problems are written to give a particular answer
illustrating certain concepts in the calculation and may not be experimentally reasonable. (18 pts)

For the following reaction, if you start with 1.577 grams of K (s), how many liters of product H; (g) will
you generate at STP ? (22.4 Liters = 1 mole gas at STP) (molar mass K =39.10 g/ mole) [assume that the
grams of K(s) is the limiting reagent] (The following reaction is a balanced reaction.)

2K (s) + 2H:0 () > 2KOH (aq) + Ha (g)
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2 electron configuration, Lewis Dot, type LA problem (26 pts total)

For the molecule HCO NHCI

a. Give the valence electron configuration for the molecule. (show work) (7 pts)

b. Give the Lewis Dot Symbol for the atom N (7 pts)

C. Given the following Lewis Dot Structures, chicose the correct Lewis Dot structure by circling the

correct number, (6 pts)

"&Q

Q

d.

@0:
—-—*N\-—Cl 2 H ITMCI e
Go
H
(1) (2)

Explain why the Lewis Dot structure which you did net choese is incorrect. For full credit, you

must give at least 2 reasons. (6 pts)
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3 Other type LA problem. (24 pts total)

a. If you have 78.5 grams of Na OH and dissolve it in distilled water to make a solution of total
volume 0.555 Liters, what is the molarity of the solution? (molar mass NaOH = 40.01 grams / mole) (12

pts)

b. How many molecules [actually the accurate term would be number of formula units (not molecules)
before dissociation] of NaOH do you have in your solution ? (Avogadro’s number = 6.022 x 10%) (show

work) (12 pts)
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Final General ChemistryI Lecture Spring2014  4/24/14 Thursday form 9:55 A Dr. Hahn Exam #

Name {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 pts print and sign exam) If you run out of space, please continue on the scratch paper page
and clearly tell me where the remaining answer can be found. If you don't tell me to look on the scratch paper for

answers, I will not even look at the scratch paper. (Avogadro's number = 6.022 x 1023 (1 atin = 760 mm Hg =760 torr)
(Kelvin =9C &+ 273.15)(PV=nRT, R = 0.08206 (L atm)/(nol )1 { (P2V2) / (P1 V1)»=T2/T1}

If you are a graduating senior, please circle  (graduating senior)  here so that 1 submit your grades on time for
graduation.

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, ## pts pts total)

1) Give the temperature and pressure at STP (standard pressure and atmosphere). 1)
A) 3ZK and 1 torr Hg
B) 0°Cand 1 mu Hg
) 0°C and 1.00 atm
D) 25°C and 1.00 in Hg
E) 0K and 1.00 atm

2) Which of the following are examples of physical change? 2)
A) salt is dissolved in water
B) water (solid) to water (liquid)
C) water freezes
D) meit solid gold to liquid gold
E) All of these are examples of physical change.

3) Which of the following elements is a alkali metal? 3)
AYK B)N C) Be D) Ce E) Br

4) Of the following elements, which has the highest electronegativity? 4)
A) Ge B) Si C Ti DP

5) The factor 10-3 corresponds to which prefix? 5
A) deka B) deci C) centi D) milli

6) Which one of the following compounds is soluble in water? 6)
A) ZnCO3 B) Cug(PO4)p C) Pb(NO3)2 D) CoS

7} Give the name for HNQO3. 7}
A) hydrogen nitrite
B) hydrogen nitrate

C) nitrous acid
D) hydrogen nitride
E} nitric acid
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8) Which of the following elements is a nonmetal?
A K B)N C) Be D) Br

9) NQ3 is an example of

A) a homogeneous mixture. B) a compound.
C) a heterogeneous mixture. D) an element.
10} A triple covalent bond contains of electrons.
A) 0 pairs B) 2 pairs ) 4 pairs D) 1 pair

11) A covalent bond is best described as
A) the sharing of electrons between atoms.
B) a bond between a metal and a nonmetali.
() a bond between two polyatomic ions.
D) a bond between a metal and a polyatomic ion.
E) the transfer of electrons.

12) The distance between adjacent crests in a wave is called
A) median
B) frequency
C) area
D) wavelength
E) amplitude

13) Which of the following exists as a diatomic molecule?
A) lithium
B) krypton
C) bromine
D) carbon
E) phosphorus

E) Ce

E) 3 pairs

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

(otherwise in equation form: PT= Py + P+ P ..)
A) Avogadro's Law
B) Charles's Law
Q) Dalton’s Law
D) Ideal Gas Law
E) Boyle's Law

15} How many H+ ions can the acid, H2504 , donate per molecule?
A)2 By O O3

16) Describe the shape of a s orbital.
A) three balls
B) spherical
Q) four balls
D) dumbbell shaped
E) eight balls
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17} The atmospheric pressure is 715 mm Hg. What is the pressure in torr? 17)
A) 13.8 torr B) 31.8torr C) 760 torr D) 715 torr E) 28.1 torr

18) Choose the orbital diagram that shows an example of violation of the "aufbau principal". 18)

19} Identify the compound with ionic bonds. 19)
A) Ny B) Ne Q) Co D) Kbr E) HyO
20) Identify a cation. 20)

A) An atom that has lost an electron.

B) An atom that has gained a neutron.

C) An atom that has gained an electron.

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

21) Give the approximate bond angle for a molecule with a tetrahedral shape. 21}
A) 105° B) 120° C) 109.5° D) 180° E} 90°

22) Give the net ionic equation for the reaction (if any) that occurs when aqueous solutions of Hp804 22)
and KOQH are mixed.

A) H¥(aq) + OH(aq) + 2 K*(aq) + SO42-(aq) — HpO(l) + K2S04(s)
B) H*(aq} + OH~(aq) — H0(l)

C) Hyp2*(aq) + OH~(aq) - Hp(OH)o())

D) 2K*(aq) + SO42-(aq) — K2504(s)

E) No reaction occurs.

Dr.Hahn  General Chemistry [ Lecture Final Spring 2014 9:55 form A page 3



Part 1T Short Answer: Write the word or phrase or circle the choice that best completes each
statement or answers the question. Seme questions may require that you show work. If you do not
show work, you may lose points. Even on questions which do not require work, if you legibly show
work, you may get some partial credit.

Please show all work on this exam itself. If you are going to show work on the scratch paper and want
me to grade it, clearly indicate where I can find your work. (86 pts) :

| From the given list, circle all compounds. You may want to look at the periodic table if you are
unfamiliar with the symbols for the elements. (8 pts, 2 pts each)

Bny H,O Zn FeCl,

2. From the list of molecules shown below circle all ionic compounds. I am asking you to circle (or to
not circle) the entire compound not parts of a compound formula. (8 pts, 2 pt each)

LizS NO, NH4CI O,

3 For the following either fill in the blank with the element symbol or the word for the element name. {
do not count off for small spelling errors in naming elements.) (6 pts, 3 pts each)

I ' potassium
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4 Fill in each parenthesis with one of the following letters. The letters may be used once, many times
or not at all. (You must use one of the letters shown below. If you reply for instance for d block as d
instead of (3), I will count off full credit.) (10 pts total, 5 pts each)

(a)transition metal elements (b) chalcogen (c) main group element {(d) alkali metals
(e) actinide / lanthanide () alkaline earth metals  (g) halogens (h) s block elements (i) p block
elements (j) d block elements (k) f'block elements

Periodic Table of the Elem

5 For the following questions, use the exact designation as shown on the periodic table which you have
in front of you attached to your exam. Do not use the labels from the periodic table on the wall of the room
or any other labeling other than the exact labels from the periodic table you have with your exam. Do not
convert roman numbers to Arabic numbers or visa versa. (i.e. do not convert roman numeral V to
Arabic number 5 or 5 to V) (12 pts total, 3 pts each)

For the element Si

Period number is (a) Group number is (b)
number protons {c) number electrons (d)
6 Write the correct ionic formuta for the following elements. To write the correct jonic formula, you

are going to do (a) & (b) below. If you show work you may earn some partial credit on part (a). You must
show work for part (b) (9 pts total, 3 pts each)

Al and S
a. charge on Al charge on S (6 pts, 3 pts each)
b. correct formula is (1 pts, 2 pts show work) (show work)
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7 a. Balance the following reaction by filling in the blanks. The blanks cannot be filled with a
zero. You may leave the blank empty which means the number one goes in the blank. (3 pts per blank)

2C0(g) + O2(g) > COx(g)

b. Please show how many of each type of atom is in both sides of the equation after you complete
balancing the reaction. (6 pts)

atoms in reactant side atoms on product side

8.(a). Isthecompound A1PQ4 [(soluble) or (insoluble)] (circle one) in water? (3 pt)

(b) Write out the molecular form of the following precipitation reaction giving the expected products by (1)
filling in the blanks and then (2) cireling either (s) or (aq) by each product. The reaction does not
need to be balanced. (6 pts total, 2 pt each blank, 1 pt each circling)

AlCls(aq) + Nas POqg(aq) 2> [(s)or(aq)]circle one + [(s)or(aq)]circle

one

9. Complete the following acid base reaction. (6 pts total, 3 pts per blank)

HF (aq)+ NaOH(aq) = (ag) + (Y
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10.  Given the following Lewis Dot structure and the following 3 dimensional structure complete the
following mostly about the atom with the * (9 pts total, 1 pt per letter)

H H
c \ Q‘; ‘E\
:Cl * C 9 ‘_\‘\\
-3 I 00“ Cl W J Cl
s Cle Cl
®u

a. What is the VSEPRT # electron pairs around the atom with the * ?

b. How many lone pair electrons (if any) are on the atom with the * ?

¢. What is the VSEPRT geometry of electron pairs around the atom with the * ?

d. What is the VSEPRT geometry of the molecule around the atom with the * 9

¢. What is the bond angle around the atom with the * ?

f. What is the hybridization of the atom with the * ?

g. Draw dipole moment arrows on all bonds from the atom with the * on the 3 dimensional structure.
h. Vector sum of the dipole moment arrows is [(zero) or (not zero)] (circle one)

i. Isthe molecule as a whole [(polar) or (nonpolar)] ? (circle one)
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Part IIl. Long Answer Please show work for full credit and to receive partial credit. (68 pts)
*#%* 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

L. This is the Dimensional Analysis problem. Problems are written to give a particular answer
illustrating certain concepts in the calculation and may not be experimentally reasonable. (18 pts)

For the following reaction if you start with 25.7 mL ofa0.15M solution of the H CI (aq), what is the
theoretical yield of the CaCl; in grams (assuming that you are able to get out the solid CaCl, after the end of
the reaction by evaporation)? (molar mass CaCl, = 111.08 grams / mole) (show work)

2HCl(aq) + Ca (OH); (aq) > CaCly (aq) + 2 H;0 ()
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2 electron configuration, Lewis Dot, type LA problem (26 pis total)

For the element Sb  , (show work if appropriate) (26 pts)

a. What is the atomic mass ? (3 pts)

b. What is the atomic number ? (3 pts)

¢. How many valence electrons ? (explain or show work) (3 pts)

d. Give the electron configuration in the format (1% 2¢% ....... ~ format only gives format & has no

information about what the answer looks like. ) (6 pts)

e. Give the valence electron configuration in the format (1s? 2s% ....... format only gives format &
has no information about what the answer looks like. ) (6 pts)

f. Give the valence electron configuration diagram in the format ( 4l 1 9 )
(format only gives format and has no information about the answer) * % *p
(5 pts)
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3 Other type LA problem. (24 pts total)

If you do a reaction which produces 25.2 Liters of a gas CHy and collect it in a gas cylinderat  1.022
atmosphere, 2992 Kelvin

a. How many molecules of CHj do you have in that volume of gas approximately ? (22.4 Liters = 1
mole of gas) (You may assume that the molar volume at STP is close enough at this nonstandard
condition to get a good approximate number for this question.) (Avogadro’s number = 6.022 x 10%)
(show work) (12 pts) '

b. If you close the gas cylinder opening and then check the condition of the gas cylinder contents you
find that the pressure is 1.52  atmosphere, temperature is 304.2  Kelvin. What is the new
volume ? [ (Psz) / (P;Vl) = Tof/ T ] (ShOW WOl'k.) (12 ptS)
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Final General Chemistry I Lecture Spring2014  4/24/14 Thursday form 9:55 B Dr. Hahn Exam #

Name (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. IfI cannot read your work,
I obviously cannot grade it. (2 pts print and sign exam) If you run out of space, please continue on the scratch paper page
and clearly tell me where the remaining answer can be found. 1f you don't tell me to look on the scratch paper for

answers, I will not even lock at the scratch paper. (Avegadro's number = 6.022 x 1023 (1 atm = 760 mm Hg = 760 torr)
(Kelvin =9C + 27315)(PV=nRT, R =0.08206 (L atr)/(mcl K} [ (F2V2) / (P71 V)=T2/T1]

If you are a graduating senior, please circle (graduating senior)  here so that I submit your grades on time for
graduation.

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, ## pis pts total)

1) Give the name for HNO3. 1
A) hydrogen nitride
B} hydrogen nitrate
C) hydrogen nitrite
I3} nitrous acid
E) nitric acid

2) Identify the compound with ionic bonds. 2)
A) HyO B) KBr . QONe D} Np E) CO

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

4) Identify a cation. 4)

A) An atorn that has gained an electron.

B} An atom that has gained a neutron.

C) An atom that has lost an electron.

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

5) The factor 10-3 corresponds to which prefix? 5)
A) milli B) deci C) centi D) deka |

6) Which of the following exists as a diatomic molecule? 6)
A) phosphorus
B) carbon
C) bromine
D) krypton
E) lithium

7) How many H+ jons can the acid, H2504 , donate per molecule? 7}
A)2 B)Y0 Q3 D)1

Dr. Hahn General Chemistry I Lecture Final . Spring 2014 9:55formB  page 1



8) Choose the orbital diagram that shows an example of viclation of the "aufbau principal”.

A) ..........................................
AR IRARER
is s 2p
B) .- resemssp  gessemsesqresssaresprreneers
4] (] e
s 25 p
C) mmamany  preeany nnaananmgenasaanes
bl
1 25 p
o
() [ it
I3 28 2p
B e
el ]
1s 25 Qp

9) Give the temperature and pressure at STP (standard pressure and atmosphere).
A) 0°C and 1.00 atm
B) 25°C and 1.00 in Hg
C) (°Cand 1 mm Hg
D) 0K and 1.60 atm
E) 32K and 1 torr Hg

10) A covalent bond is best described as
' A) a bond between a metal and a nonmetal,
B} a bond between two polyatomic ions.
C) a bond between a metal and a polyatomic ion.
D) the transfer of electrons.
E} the sharing of electrons between atoms.

11} The total pressure of a gas mixture is the sum of the partial pressure of its components is known as
(otherwise in equation form: P= Py + PR+ P; ..)
A) Boyle's Law
B) Charles's Law
C) Avogadro's Law
D) Ideal Gas Law
E) Dalton's Law

12) NOgz is an example of
A) an element. B) a heterogenecus mixture.
() a compound. D) a homogeneous mixture.

13) Give the approximate bond angle for a molecule with a tetrahedral shape.
A) 1095° B) 105° C) 180° D) 90° ) 120°
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14) Of the following elements, which has the highest electronegativity?
A) Ge B} P Q) Si

15) The distance between adjacent crests in a wave is catled
A) wavelength
B) area
C) median
D) amplitude
E) frequency

16) Which of the following elements is a nonmetal?
A)K B)N C) Be D) Ce

17) Which of the following are examples of physical change?
A) salt is dissolved in water
B} melt solid gold to liquid gold
C) water freezes
D) water (solid)} to water (liquid)
E} All of these are examples of physical change.

D) Ti

E) Br

18) Give the net ionic equation for the reaction (if any) that occurs when aquecus solutions of HpS04

and KOH are mixed.
A) 2 K*(aq) + 5042-(aq) —» K3804(s)
B) H*(aq) + OH~(aq) > H20()
C) Ha2*(aq) + OH~(aq) — Ha(OH)2(])

D) H*(aq) + OH~(aq) + 2 K*(aq) + SO42~(aq) — H20()) + K2504(s)

E) No reaction occurs.

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

20) The atmospheric pressure is 715 mm Hg. What is the pressure in torr?

A) 760 torr B) 31.8torr C) 281 torr D) 13.8 torr

21) Which of the following elements is a alkali metal?
A) Ce B) K C) Be D) N

22) Which one of the following compounds is soluble in water?
A} CoS B} Pb(NO3)2 ) Cuz(PO4)o

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

‘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. (86 pts)

1 From the given list, circle all elements . You may want to look at the periodic table if you are
unfamiliar with the symbols for the elements. (8 pts, 2 pts each)

Bl"2 H20 Zn FeClz

2. From the list of molecules shown below circle all covalent compounds. I am asking you to circle (or
to not circle) the entire compound not parts of a compound formula. (8 pts, 2 pt each)

LS NO; NH4C1 O,

3 For the following either fill in the blank with the element symbol or the word for the element name. (1
do not count off for small spelling errors in naming elements.) (6 pts, 3 pts each)

N copper
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4 Fill in each parenthesis with one of the following letters. The letters may be used once, many times
or not at all. (You must use one of the letters shown below. If you reply for instance for d block as d
instead of (j), I will count off full credit.}) (10 pts total, 5 pts each)

(a)transition metal elements  (b) chalcogen {c) main group element (d) alkali metals

{e) actinide / lanthanide (D) alkaline earth metals  (g) halogens (h) s block elements (i) p block
elements (j) d block elements (k) f block elements

( ) Q,\ Gvn 6)\7"

" "-. Periodic Table ofthe'Elpments

s,

5 For the following questions, use the exact designation as shown on the periodic table which you have
in front of you attached to your exam. Do not use the labels from the periodic table on the wall of the room
or any other labeling other than the exact labels from the periodic table you have with your exam. Do not
convert roman numbers to Arabic numbers or visa versa. (i.e. do not convert roman numeral V to
Arabic number 5 or 5 to V) (12 pts total, 3 pts each)

For the element Bi

Period number is (a) Group number is (b)
number protons (¢) ) number electrons (d)
6 Write the correct ionic formula for the following elements. To write the correct ionic formula, you

are going to do (a) & (b) below. If you show work you may earn some partial credit on part (a). You must
show work for part (b) (9 pts total, 3 pts each)

Ca and N
a. charge on Ca charge on N (6 pts, 3 pts each)
a. correct formula is (1 pts, 2 pts show work) (show work)
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7 a. Balance the following reaction by filling in the blanks. The blanks cannot be filled with a
zero. You may leave the blank empty which means the number one goes in the blank. (3 pts per blank)

280:(g) + O2(g) 2> SOs (g)

b. Please show how many of each type of atom is in both sides of the equation after you complete
balancing the reaction. (6 pts)

atoms in reactant side atoms on product side

8(a). Isthe compound Mg (OH), [(soluble) or (insoluble)] (circle one) in water? (3 pt)

(b) Write out the molecular form of the following precipitation reaction giving the expected products by (1)
filling in the blanks and then (2) circling either (s) or (ag) by each product. The reaction does not
need to be balanced. (6 pts total, 2 pt each blank, 1 pt each circling)

Mg(NO3)z(aq) + Ca(OH)x(aq) > [(s)or(aq)]circle one + [(s)or(ag)]circle

one

9. Complete the following acid base reaction. (6 pts total, 3 pts per blank)

HI(aq) + LiOH(aq) = (aq) + ®
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10.  Given the following Lewis Dot structure and the following 3 dimensional structure complete the
following mostly about the atom with the * (9 pts total, 1 pt per letter)

o
H—N*_ __H Ly
H' H

H H

a. What is the VSEPRT # electron pairs around the atom with the * ?
b. How many lone pair electrons (if any) are on the atom with the * ?

c. What is the VSEPRT geometry of electron pairs around the atom with the * ?

d. What is the VSEPRT geometry of the molecule around the atom with the * ?

e. What is the bond angle around the atom with the * 7

£ What is the hybridization of the atom with the * ?

g. Draw dipole moment arrows on all bonds from the atom with the * on the 3 dimensional structure.
h. Vector sum of the dipole moment arrews is [(zero) or (not zero)] (circle one)

1. Is the molecule as a whole [(polar) or (nonpolar)] ? (circle one)
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Part IJ. Long Answer Please show work for full credit and to reccive partial credit. (68 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 scratch paper and want
me to grade it, clearly indicate where I can find your work

1. This is the Dimensional Analysis problem. Problems are written to give a particular answer
illustrating certain concepts in the calculation and may not be experimentally reasonable. (18 pts)

For the following reaction if you start with 35.8 mL of a 0.20 M solution of the H Cl (aq), what is the
theoretical yield of the CaCl; in grams (assuming that you are able to get out the solid CaCl; after the end of
the reaction by evaporation)? (molar mass CaCl; = 111.08 grams / mole) (show work)

2HCl (ag) + Ca(OH)(aq) > CaCl (aq) + 2H:0 ()
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2 electron configuration, Lewis Dot, type LA problem (26 pts total)

For the element Ga , (show work if appropriate) (26 pts)

a. What is the atomic mass ? (3 pts)

b. What is the atomic number 7 (3 pts)

¢. How many valence electrons ? (explain or show work) (3 pts)

d. Give the electron configuration in the format (1s%, 2¢%, ....... format only gives format & has no

information about what the answer looks like. ) (6 pts)

e. Give the valence electron configuration in the format  (1s% 25°, ....... format only gives format &
has no information about what the answer looks like. } (6 pts)

f.  Give the valence electron configuration diagram in the format ( 4L 1t i )
(format only gives format and has no information about the answer) =  * %

(5 pts)
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3 Other type LA problem. (24 pts total)

If you do a reaction which produces 1.77 Liters of a gas CHs and collect it in a gas cylinder at  0.982
atmosphere, 278.2 Kelvin.

a. How many molecules of CH, do you have in that volume of gas approximately ? (22.4 Liters = 1
mole of gas) (You may assume that the molar volume at STP is close enough at this nonstandard condition to
get a good approximate number for this question.) (Avogadro’s number = 6.022 x 10%) (show work) (12 pts)

b. If you close the gas cylinder opening and then check the condition of the gas cylinder contents you
find that the pressure is 2.75 atmosphere, temperature is 2702 Kelvin. What is the new volume ?
[ (@2Va)/ (P1 V1) = T2/ T, ] (show work) (12 pts)
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