Fxam Il General Chemistry (CHEM 101} 11/15/12 8:30 am TR Dr.Hahn © DExam #

Name ‘ 2 {print) Name {sign)
Please show work for partial credit on the Long Answers and in some of the Short Answer Questions. Multiple choice
questions have no partial credit.  Please write anything you want graded legibly. I 1f T cannot read your work,
obviously cannot grade it. (1 pts print and sign exam) }2

AN S
PartI MULTIPLE CHOICE. Choose thg-one alte afige that best completes the statement or answers the question. (2

Ptsperquestion,28ptstotal) S"‘ P,CQ IN\Q - Q SL"‘ Oi .u“t'_Q
1 D

1) Give the numbers for m| for a d orbital.
A)1,2,3 B)0,1,2.3. 4 1,23,4,5 @2, -1,0,1,2
he smallest radius. 2) S’ 72
= / ation
, &

2) Identify the species
A) neutral
C) anion D) they are all the same size
3) The vertical height of a wave is called .
A) frequency
B) median
C) wavelength

D) area ’
F)amplitude W I Cﬁ.m 9 I 7
4) Which of the following have the same number of valence q{ectryé? s ?’f / / [fp
G L DR )P, 5o i C) Ga, 5r B )
el

i A T
5) Identify the dfmpound with iontc bonding. Cﬁy’,_y, 5) C—
A)He B) HyO @'aCE D)S F) Li

6) Which of the following statements is TRUE? 6) 1 %
A) Single bonds are shorter than double bonds.
(BY A covalent bond has a lower potential energy than the two separate atoms.
C) A pair of electrons involved in a covalent bond are sometimes referred to as "lone pairs.”
D) A covalent bond is formed through the transfer of electrons from one atom to another.
E) It is not possible for two atoms to share more than two electrons.

7) A double covalent bond contains of electrons. 7/ ]
@2 pairs B) 0 pairs C) 3 pairs D) 4 pairs E) 1 pair

8) Describe the shape of@\ 8) & -
@two connected balls _/_. )

B) eight connected balls
C) three connected balls
D) four connected balls
E) a ball

&
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9) Which reaction below represents the first ionization of O?
A)O(g) +e” — O7(g)
B)O(g) ~ Olg)+e”

(9ol — O+ e
D) O(g)+e” — 027(g)
E) O'(g)+e” — O(g)

10) Which reaction below represents the glectron affinity of Li?

A Li(g)+e” — Li*{g)

i(g) +e” — Li(g)
C) Li(g) — LiT(g) + e~
Dy LiY(g) — Li(g) +e”
E)Li‘{g)+e” — Li(g}

11) How many valence shell electrons does an atom of indium have?

@3

12) Which of the following occur as the energy of a ph

B) 49 Ot

(In)

D2

oton of electromagnetic radiation increases?

A) the frequency decreases. Y :

B) the wavelength increases Q 1\ )K \[/ ) yq\

@ the wavelength gets shorter. ’
)

the speed increases.
E) None of the above occur as the energy of a photon Increases.

13) Which of the followin,

A) :N:

g represent the Lewis structure for N?

o W

D) N- E) -0*

14) Place the following elements in order of increasing electronegativity. (hint: most electronegative

P ——F

element is F)
K

ACs <P <K
B)P <« (Cs <« K
OQK<P<Cs
D)P <« K< Cs

@C5<K<P

Cs

[0y
v
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Past [T Short Answer: Write the word or phrase or circle the choice that best completes each statement or answer the
question. {42 pts)

1. Principal quantum number is abbreviated (a) N (2 pts) (a letter) and is correlated

with (b) *6'[)0 10 L Q (2 pts) numbers in the periodic table.

Principal quantum numbers are also called the (c) subshell, orbital) (circle one) (2 pts)

The Principal quantum number gives (d) chon 1s from the nucl@ (the shape o

the electrons cloud around the nucleus) (circle one) (2 pts) The angular momentum quantum
number is abbreviated (e} L (2 pts) is also called the subshell

magnetic quantum number is abbreviated (f) n\ Q (2 pts) ( a letter symbol)

Inthe p subshell, there are (g) _/5__ (give # in blank) orbitals. {3 pts)

Maximum number of electrons inthe P subshell is  (h) Q (give # in blank) (3 pts

Thes block of the periodic table consists of Group (1) 1 ﬂ ~ to Group (3) “ Q: .

(using the exact group number in the periodic table handed out with this exam){ 3 ptseach, 6 pt

2. For principal quantum # 5 the possible angular momentum quantum numbers are ( 3 pts)
, z
JL*‘ O';"' h ~| ) Q: O! ’12—,; }/,Zf'
3. For angular momentum quantum number 3 the possible magnetic quantum numbers are (Gpt
Q=Y mys S mb- o+l T2 4D (@3 zwéf@
7 X 7 7 7 T 7 7 —
4. For the angular momentum quantum number ¢ = 2 the symbol is (s, p,@f) (circle one) (3 pts)

Py
6 1

5. Periodic Propertics:

a. The bigger atomic size (atomic radius} is the element(circle one) (Mg) or (3 pt)
b. The smaller ionization energy is for the element (circle one) (Li) or (3 pt)

o The more reactive clement is (circle ong) (Na)or (@ G pt)
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Part III. Long Answer (29 pts)

| a  Givethe electron configuration for the element  Br using the 1s?, 282
nomenclature (7 pts)

s 152, 20, ush opy bt A
4

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

6pts) , 5
5% g

c. Give the orbital diagram for the yalence electrons of the element including showing the

electrons as up or down arrows. (6 pts)

o A4
45 1
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LS [ ,ﬂ
/9 1"
5 Give the Lewis Dot Structure for the molecule  CIC2H30" or which T have provided the

formula and frame by: % vn N ép’f. T

a. Give the total number of valence electrons for the molecule Z i (4 pts)
(show work for fulleredit)

Te+t 2(’44é> +23(1e) + 68 =2¢¢

b. Complete the Lewis Dot Structure Hint: Lewis Dot structure has one double bond.
Elements in period 1 & 2 cannot expand its octet. The formula for the Lewis Dot

structure is;  CIC2H30 (6 pts)

é\f"l\'drq\ q , _ZL
/ I?}LZ’

7 N
.\Cl

\c‘«——%/% % ¢
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Exam Tl General Chemistry I (CHEM 101) 11/15/12 8:30 am T.R Dr. Hahn - Exam #

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

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

pts per question, 28 pts total)
1) Which of the following statements is TRUE? i) 13

A) A covalent bond is formed through the transfer of electrons from one atom to another.
@A covalent bond has a lower potential energy than the two separate atoms.
It is not possible for two atoms to share more than two electrons.
D) Single bonds are shorter than double bonds.
E) A pair of electrons involved in a covalent bond are sometimes referred to as “lone pairs.”

2) Which reaction below represents the electron affinity of Li? 2) g 2
A)Lit(g)+e” — Li(g)
B) Li'(g) — Li(g) +e
C) Li(g) — Li*(g)+e”

@L](g) +e — Li(g)
E) Li(g) +e” — Li"(g) :
In
3) How many valence shell electrons does an atom of indium have? 3}

A)2 3 C) 49 D)1

4) Place the following elements in order of increasing electronegativity. (hint: most electronegative  4) (

element is F)

58 i—
K Cs P ( {Q?N — |“

AP < K < Cs |
B)Cs < P <K }955
Cs< K <P CN

1P <G < K

EYK <P < Cs WP@ D
_ -

5) Which of the following have the same nupiber of valence electrons?
AYRb, Sb, 1 B) A\rﬁr, BY C} Ga, Sn, 131 (Dpas, sb, i

D c A
6) The veriical height of a wave is call ed 6)
(&) emplitude %pem o5¢ Y
B) wavelength @
C) area
D) median
E) frequency
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7) Describe the shape of a p orbital )

A} eight connected balls
B) four connected balls
two connected balls w
) three connected balls
E) aball

8) Which of the following occur as the energy of a photon of electromagnetic radiation increases?
A) the wavelength increases
@ the wavelength gets shorter. @ @
C) the frequency decreases.

D) the speed increases.
E) None of the above occur as the energy of a photon increases.

9) Which of the following represent the Lewis structure for N?

@) g B) o Dy N E) N-
10) Identify the species that has the smallest radius.
A) neutral B) anion
@ cation D) they are all the same size
11} A double covalent bond contains of electrons.
A) 0 pairs @ 2 pairs C) 3 pairs D) 4 pairs E) 1 pair

12) Give the numbers for m; for a d orbital.
A)1,2,3,4,5 B)0,1,2,3 4 @-2, -1,0,1,2 D)123

13) Which reaction below represents the first ionization of O?
A)O*g)+e” — O(g)
O(g) > O(g) +e”
Q) O(g)+e — O2(g)
D) O(g) = Ofg) +e~
E)Ofg)+e — O(g)

14) Identify the compound with ionic bonding.
@)Nad B) HyO Q) Li D) He E)S
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Part Il Short Answer: Write the word or phrase or circle the choice that best completes each statement or answer the
question. (42 pts)

15) 1.  Principal quantum number is abbreviated (a) , \ (2 pts) (a letter) and is correlated witt

(b) Um & Vi 0 ({/ (2 pts) numbers in the periodic table.
Principal quantum numbers are also called the (c){(shell, subshell, orbital) (circle one) (2 pts)

The Principal quantum number gives (d) ((how far the electron is from the Ilcle’uy ( the shape

of the electrons cloud around the nucleus) {circle one) (2 pts) The angular momentum quantur
number is abbreviated (e) g (2 pts) is also called the subshell
magnetic quantum number is abbreviated (f) m g (2 pts) ( a letter symbol)
Inthe d subshell, there are (g) ) {give # in blank) orbitals. ( 3 pts)
Maximum number of electrons in the d  subshell is  (h) __/ '(2 (give # in blank) (3 pts)
The p block of the periodic table consists of Group (i) M to Group (j) W_Iq
(using the exact group number in the periodic table handed out with this exam) ( 3 pts each, 6 pts)

2. For principal quantum number 6  the possible angular momentum quantum numbers are

(3 pts)
: 1) 00,2345 =4

3. For angular momentum quantum number 2 the possible magnetic quantum numbers

are (3 pts)

AL, pf= =2, nt2) yyo =2, =1,0,,t2

\/f - 7

4. For the angular momentum quantum number /= 3 the symbol is (s, p, d, (circle one) (3 pts)
7\

5. Periodic Properties: o 1. 7

a. The bigger atomic size (atomic radius) is the element(circle one) (Sr) or G
b. The smaller ionization energy is for the element (circle one) (Mg) or(Cay (3 pt)

¢. The more reactive element is (circle one) ((Nayor (Li) 3 pt)

Dr. Hahn Exam III 8:30 page 3



Part 1. Long Answer (29 pts)

1. a  Give the eleciron configuration for the element ~ Se  using the 152, 25?
nomenclature (7 pts)

IS4 255 2% 35 Bt 458 3G 4t

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

UCAJQSCIZS*):&E I h OM@VH\OSIL 5)191/<n34’) *FU‘" A
D, VA
4%, 4¢

¢. Give the orbital diagram for the valence electrons of the element including showing the
electrons as up or down arrows. {6 pts)

1V a1 L
45 r
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G2 7P
2. Give the Lewis Dot Structure for the molecule ~ CO2HBr, Mich [ have provided the
formula and frame by: j

9

a. Give the total number of valence electrons for the molecule (4 pts)
(show work for fullcredit)

4ot 2(6e) t+1et e = 245
- 0 40

b. Complete the Lewis Dot Structure Hint: Lewis Dot structure has one double bond.
Elements in period 1 & 2 cannot expand its octet. The formula for the Lewis Dot
structure is: CO2HBr (6 pts)

Loiad B o |7y 2= 24

AN |
_ ldxi=44
= =B
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Exam IIT General _Chemistry [ (CHEM 101) 11/15/12 955 am TR Dr. Hahn Exam #

Name \&/"Y (print) Name (sign

\ J (print) gn}
Please show work for partial credit on the Long Answers and in some of the Short Answer Questions. Multiple choice
questions have no partial credit. Please write anything you want graded legibly. I If1cannot read your work, I
obviously cannot grade it. {1 pts print and sign exam)

PartI MULTIPLE CHOICE. Choose the one alternative that best completes the statement or answers the question. (2
pts per question, 28 pts total)

1) Which reaction below represents the electron affinity of Li? 1)

A) Lif(g)+e” — Li(g)

B) Li(gy — Li*(g) +€”

C) Li(g) + e~ — Li'(g)

D) Lit(g) — Li(g) +e”

@ Li{g) +e~ —= Li(g)
2) Which of the following statements is TRUE? 2) C
A) It is not possible for two atoms to share more than two electrons.
B) A pair of electrons involved in a covalent bond are sometimes referred to as “lone pairs.”
A covalent bond has a lower potential energy than the two separate atoms.

D) Single bonds are shorter than double bonds.
E) A covalent bond is formed through the transfer of electrons from one atom to another.

gz 0.0 A
3) What are the possible values oflifn=6? - ' 3)
0,1,2,3,4,0r5 B) -4, -3,-2,-1, 0, +1, +2, +3, or +4
C) -5, -4, -3,-2,-1,0,+1, ¥2, +3, +4, 0t 4 D)6
4) Which of the following have the same number of valence electrons? 4) g
A) Ar, Kr, Br B) Rb, Sb, I @ As, Sb, Bj ) Ga, Sn, Bi
$) A triple covalent bond contains of electrons. W' ' 5) ! !
@3 pairs B) 4 pairs C} 2 pairs D) 1 pair E) 0 pairs
C
6) How many valence electrons does a neutral tellerium atom have? TQ -~ ﬁfl mﬂ 6)
A)d B) 52 @ 6 D)2
7) Which of the following represent the Lewis structure for C17 7) l IZ
Ay -Gl @) o) Gl D) CI- gy i

8) Describe the shape of a s orbital. 8) @ 2

A) two connected balls

B) four connected balls

C) eight connected balls
aball

E) three connected balls

Dr.Hahn  ExamIII 955 page 1



9) Which reaction below represents the first jonization of O7 %) ‘ﬁ::_
Ofgy — Q'(g)+ e
)O(g) — Ofg) ~ e~
C) Of(g)+e” = Olg)
D) O(g)+e” — O2(g)
E)O(g)+e” —~ O(g)

10) Which of the following occur as the wavelength of a photon of electromagnetic radiation 10) (' gz

increases?
A) the energy increases @
the frequency decreases
C} Planck’s constant decreases

D) the speed decreases s
E) None of the above occur as the wavelength of a photon increases.

11) The number of cycles that pass through a stationary point is called 11)
@gfrequemy
area
C) amplitude

D) median
E) wavelength

12) Identify the species that has the smallest radius.

A} anion B) neutral
cation D) they are all the same size
13) Place the following elements in order of decreasing electronegativity. (hint: the most 13} C,

electronegative element is F)
(eSS T:
S cl Se Q‘—E’J’ ,
AYS Cl =5 | . )
P [ ess €1

B)Se = 5 > (1

@CI > 5 > Se
DS > Cl > Se \/
E)Cl > Se > 5 ﬁ
14) Identify the compound with covalent bonding. 14) ‘
A)He Hgo Qs D) Li E) NaCl
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Part1l Short Answer: Write the word or phrase or circle the choice that best completes each statement or answer the
guestion. (42 pts)

t.  Principal quantum number is abbreviated (a) N (2 pts) (a letter) and is correlated witt

(b} U/V oV b ‘/,0 (2 pts) numbers in the periodic table.
Principal quantum numbers are also called the (¢) , subshell, orbital) (circle one) (2 pts)

The Principal quantum number gives (d) @Wﬁmﬂ the nucleus)(the shape o

the electrons cloud around the nucleus) (circle one) (2 pts) The angular momentum quantum

number is abbreviated (e) Q (2 pts) is also called the subshell

e

magnetic quantum number is abbreviated (f) J H !2 (2 pts) (a letter symbol)

Inthe f subshell, there are (g) i (give # in blank) orbitals. (3 pts)

Maximum number of electrons in the subshell is  (h) { éﬁ (pive # in blank) (3 pts)
The d block of the periodic table consists of Group (i) jﬁ_ to Group (j) Lﬁ__ .

(using the exact group number in the periodic table handed out with this quiz) ( 3 ptseach, 6 pts)

2. For principal quantum number 4 the possible angular momentum quantum numbers are (3

pts)
3. For angular momentum quantum number 2 the possible magnetic quantum numbers arr
(3 pts)

> ;Z, mﬁ: ’JZ ot “l—j) F’.Z‘l ‘I}O:+':+2_
S —— f—t—t—

4. For the angular momentum quantum number /= 1 the symbol is (s@ d, f) (circle one) (3 pts

LU\
5. Periodic Properties: C \]/ 2 }

o

The bigger atomic size (atomic radius) is the element(circle one} (O) or (3 pt)
b. The smaller ionization energy is for the clement (circle one)  (C)or (@ (3 pt)

c. The more reactive element is (circle one) @)r (Na) (3 pt)
Dr. Hahn Exam I 9:55 page 3



Part II. Long Answer (29 pts)

1. a Give the electron configuration for the element  As using the 1s2, 2s?
nomenclature (7 pts)

152 258, 20 358 g, 45t vd ) Gp

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

o \gwimost shell(n) for maon 47 eltnats
L g
497, 47

. Give the orbital diagram for the valence electrons of the element including showing the
electrons as up or down arrows. (6 pts)

Dr. Hahn Exam III 9:55 page 4



4 g L 9
2. Give the Lewis Dot Structure for the molecule  CN202H2Br2 for which I have
provided the formula and frame by:

a. Give the total number of valence electrons for the molecule ) (4 pts)
(show work for fullcredit)

= & o) +2(i8) + 2( 6)~
‘r“ge fZ(Ze)flg 5)+ . i 4L

b. Complete the Lewis Dot Structure Hint: Lewis Dot structure has one double bond.
Elements in period 1 & 2 cannot expand its octet. The formula for the Lewis Dot
structure is: CN2072H2Br2 (6 pts)

Q H % 22X L= %4%¢
— b | L oo 7
oy Y

e -
H éy 20xe= C‘/_Z,Ef

Sy d— 9
/o)

Dr. Hahn Exam III 9:55 page 5



Exam I General Chemistry [ (CHEM 101) 11/15/12 955 am T.R Dr. Hahn Exam #
Narme lE 0/?’ {print) Name (sign}

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

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

pts per question, 28 pts total)
1) Which reaction below represents the first ionization of O? 1 D
A)O(g) — Ofg)+e” .

B)O(g)+e” — O2(g)
C) O(gy+e” — O(g)

OPo(g) — O'g)+e

E)O(g)+e” — O(g)

2) Which of the following have the same number of valence electrons? 2 é )
As, Sb, Bi B)Rb, Sb, I C) Ga, Sn, Bi D) Ar, Kr, Br

P
3) Which of the following represent the Lewis structure for C17 3)

A) Cl- (B < ) D) G Rk G
4) How many valence electrons does a neutral tellerium atom have? Tﬁ_ 4) '

A4 @6 ¢y 52 D)2
5 [

5) Place the following elements in order of decteasing electronegativity. (hint: the most
electronegative element is )

5 Ci Se é,lfﬁi—-f:
A)S > Cl > Se ‘ s

Cl>5=>5e .
Cl>5%>S§ (GSS

D)Se > Cl =5
E)Se > 5 > Cl en/

6) The number of cycles that pass through a stationary point is called 6} 6
A) median
B) amplitude
C) area
D) wavelength

@ frequency

-
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7) Which of the following cccur as the wavelength of a photon of electromagnetic radiation
increases?
A) the speed decreases
B) the energy increases
C) Planck's constant decreases
the frequency decreases
E) None of the above occur as the wavelength of a photon increases.

8} Which reaction below represents the electron affinity of Li?
Li(g) +e — Li{(g)
yLi(g) — Li'(g)+e
C) Li'(g) — Li(g) +e”
Dy Li*{g) + e~ — Li(g)
E)Li{g)+e™ — Li*(g)

9) Identify the compound with covalent bonding.
A) Li H>0 C) NaCl DyS E) He

10} Describe the shape of a s orbital.
A) two connected balls
B) four connected balis

@ aball
} eight connected balls
E) three connected balls

11) Which of the following statements is TRUE?
A covalent bond has a lower potential energy than the two separate atoms.
) Single bonds are shorter than double bonds.
C) It is not possible for two atoms to share more than two electrons.
D) A covalent bond is formed through the transfer of electrons from one atom to another.
E) A pair of electrons involved in a covalent bond are sometimes referred to as "lone pairs.”

12) What are the possible values of [ if n =67 ,Q: O e (f\ = l)
0, 1,2,3,4,0r5 B)6
~{_5, -4, -3, -2,-1,0,+1,+2, +3, +4, or +5 D) -4,-3,-2,-1,0, +1, +2,+3, or +4

13) Identify the species that has the smallest radius. ~—

@ cation
neutral D) they are all théTame size
14) A triple covalent bond contains of electrons.
@ 3 pairs B) 4 pairs C) 0 pairs D) 1 pair E) 2 pairs

Dr. Hahn Exam IT 9:55 page 2
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Part 1T Short Answer: Write the word or phrase or circle the choice that best completes each statement or answer the
question. (42 pts)

1. Principal quantum number is abbreviated (a) l \__ (2 pts) (a letter) and is correlated witl

(b) :ﬁ(z Vi éQ (2 pts) numbers in the periodic table.

Principal quantum numbers are also called the (c)subshe]i, orbital) (circle one} (2 pts)

The Principal quantum number gives (d) {how far the electron is from the nucleus))(the shape o

the electrons cloud around the mucleus) (circle one) (2 pts) The angular momentum quantum

number is abbreviated (e) Q (2 pts) is also called the subshell

magnetic quantum number is abbreviated (f) m Q (2 pts) ( aletter symbol)

Inthe p subshell, there are (g) L (give # in blank) orbitals. (3 pts)

Maximum number of electrons inthe p  subshellis  (h) G (give # in blank) (3 pts)
The p block of the periodic table consists of Group (i) M to Group (J) E ” 1 B[ .

(using the exact group number in the periodic table handed out with this quiz) ( 3 ptseach, 6 pts)

2. For principal quantum number 3 the possible angular momentum quantum numbers are

(3 pts)
Y\Q}; L=0, .nH O I,z
\;//—J‘,
3. For angular momentum quantum number 3 the possible magnetic quantum numbers are
(3 pts)

m - ’“Q“' *Q _:5} ”‘2‘) ‘—\10, _(—l:-’—zf +7
— T 4 7 T / 4
4. For the angular momentum quantum number /=0 the symbol is@p, d, f) (circle one} (3 pts)
W
125

The bigger atomic size (atomic radius) is the elemeni(circle one)  ((Clyor (F) (3 pt)

5. Periodic Properties:

P

b. The smaller ionization energy is for the element (circle one) @or (F) 3 pt)

¢. The more reactive element is (circle one)  (Li) 0' (3 pt)

Dr. Hahn Exam IIT 9:55 page 3
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Part III.  Long Answer (29 pts)

1. a  Give the electron configuration for the clement ~ Ge  using the s, 2s?
nomenclature (7 pts)

158254 26 755 9" S //g be i

b, Give the valence electron configuration for the same element using the same notation.
6pts) oy _ A )
ouAdr mOst shell ({a rgeot N
Lov main grecy ¢

45? éfl

¢. Give the orbital diagram for the valence electrons of the element inciuding showing the
electrons as up or down arrows. (6 pts)

[/
45 4
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i2aa
2. Give the Lewis Dot Structure for the molecule COFaNH™  for which I have provided the
formula and frame by:

a. Give the total number of valence electrons for the molecule } D(j‘ (4 pts)
(show work for fullcredit)

te + 62 +2070 + GO + (e =75
c O ~ N |

b. Complete the Lewis Dot Structure Hint: Lewis Dot structure has one double bond.

Elements in period 1 & 2 cannot expand its octet.  The formula for the Lewis Dot
structure is: COF2NH (6 pts)

v o)

Ve — g -
H —N- L———~E{ /\’D re= gle _
[E\ : i éDo h«% €

[S¥l= o3

wEL
Ll
=N == FI

\F[\\ a
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Exam M General Chemistry I (CHEM 101) 11/15/12 TR Dr.Hahn = - * Exam #

©

Narme {print) Name (sign)

questions have no partial credit.  Please write anything you want graded legibly I cannot read your work, I

Please show work for partial credit on the Long Answers and in some of the Shorer Questions. Multiple choice
obviously cannot grade it. (1 pts print and sigh exam})

Pari1 MULTIPLE CHOICE. Choose the one alternative that best completes the statement or answers the question. (2
Pts per question, 28 pts fotal)

1) Give the numbers for mj for a d orbital. 1)
A)1,2,3 B0, 1,23, 4 01,2345 Dy-2,-1,0,1,2

2) Identify the species that has the smallest radius. 2)
A) neutral B) cation
C) anion D) they are all the same size

3) The verticaf height of a wave is called 3)
A) frequency
B) median
C) wavelength
D) area
E} amplitude

4) Which of the following have the same number of valence electrons? 4)
A) Ar, Kz, Br B) As, Sb, Bi C) Ga, Sn, Bi D) Rb, Sb, 1

3) Identify the compound with ionic bonding,. 5)
A)He B) H>O C) NaCl D} S E)Li

6) Which of the following statements is TRUE? 0)

A) Single bonds are shorter than double bonds.

B) A covalent bond has a lower potential energy than the two separate atoms.

C) A pair of electrons involved in a covalent bond are sometimes referred to as "lone pairs.”
D) A covalent bond is formed through the transfer of electrons from one atom to another.
E) It is not possible for two atoms to share more than two electrons.

7y A double covalent bond contains of electrons. 7)
A) 2 pairs B) 0 pairs C) 3 pairs D) 4 pairs E) 1 pair
8) Describe the shape of a p orbital. 8)

A) two connected balls
B) eight connected balls
C) three connected balls
D) four connected balls
E) a ball

Dr.Hahn  ExamHI 8:30 page 1



9) Which reaction bhelow represents the first onization of O?
A)Og)+e” —~ O(g)
B)O(g) =~ Ofg)+e”
) Og) —~ Og)+e
D) O(g)+e” = 0% (g)
E)O'(g)+e” — Ofg)

10) Which reaction below represents the electron affinity of Li?
A)Lig) + e — Li*(g)
B) Li(g) +e™ — Li(g)
O) Li(g) — Li"(g) +e
D) Li*(g) — Li(g)+e
E) Li*(g) + e~ — Li(g)

11) How many valence shell electrons dees an atom of indium have?
A)3 B) 49 01 D)2

12) Which of the following occur as the energy of a photon of electromagnetic radiation increases?
A) the frequency decreases.
B) the wavelength increases
() the wavelength gets shorter.
D) the speed increases.
E} None of the above occur as the energy of a photon increases.

13) Which of the following represent the Lewis structure for N?

AN B) ¥ c M D) N E) h¥

14) Place the following elements in order of increasing electronegativity. ( hint : most electronegative

element is F)
K Cs P

A)Cs < P < K
B)P < Cs < K
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Part I Short Answer: Write the word or phrase or circle the choice that best completes each statement or answer the
question. (42 pts)

1. Principal quantum number is abbreviated (a) (2 pts) (a letter) and is correlated

with (b) (2 pts) numbers in the periodic table.

Principal quantum numbers are also called the (c) (shell, subshell, orbital) (circle one) (2 pts)
The. Principal quantum number gives (d) (how far the electron is from the nucleus) (the shape o
the electrons cloud around the nucleus) (circle one) (2 pts) The angular momentum quantum
number is abbreviated (e) (2 pts) is also called the subsheli

magnetic quantwm number is abbreviated (f) (2 pts) ( a letter symbol)

Inthe p subshell, there are (g) (give # in blank) orbitals. (3 pts)

Maximum number of electrons in the p subshell is  (h) (give # in blank) (3 pts

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

(using the exact group number in the periodic table handed out with this exam) ( 3 pts each, 6 pt

2. For principal quantum # 5 the possible angular momentum quantum numbers are ( 3 pts)

W

For angular momentum quantum number 3 the possible magnetic quantum numbers are (3 pt

4. For the angular momentum quantum number #= 2 the symbol is (s, p, d, f} (circle one)} (3 pts)
5. Periodic Properties:

a. The bigger atomic size (atomic radius) is the element(circle one) (Mg) or (Ba} (3 pt)

b. The smalier ionization energy is for the element (circle one) (Li) or (Rb) (3 pt)

¢. The more reactive element is (circle one) (Na) or (K) (3 pt)
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Part III. Long Answer (29 pts)

1. a  Give the electron configuration for the element Br  using the 1s2, 2¢?
nomenclature (7 pts)

b.  Give the valence electron configuration for the same element using the same notation.
(6 pts)

c. Give the orbital diagram for the valence clectrons of the element including showing the
clectrons as up or down arrows. (6 pts)
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7. Give the Lewis Dot Structure for the molecule CIC2H30O  or which I have provided the

formula and frame by:

a. Give the total number of valence electrons for the molecule (4 pts)
(show work for fullcredit) ‘

b. Complete the Lewis Dot Structure Hint: Lewis Dot structure has one double bond.
Elements in period 1 & 2 cannot expand its octet. The formula for the Lewis Dot

structure is:  C1C2H30 (6 pts)

H

Cl 0O
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Exam I General Chemistry I (CHEM 101) 11/15/12\ 8:30 am R Dr. Hahn ' Exam #

Name {print) Name (sign)

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

Part]I MULTIPLE CHOICE. Choouse the one alternative that best completes the statement or answers the question. (2
pis per question, 28 pis total)

1) Which of the following statements is TRUE? 1)
A) A covalent bond is formed through the transfer of electrons from one atom to another.
B) A covalent bond has a lower potential energy than the two separate atoms.
C) It is not possible for two atoms to share more than two electrons.
D) Single bonds are shorter than double bonds.
E) A pair of electrons involved in a covalent bond are sometimes referred to as "lone pairs."

2) Which reaction below represents the electron affinity of Li? 2)
Ay Li*(g)+e” — Li(g)
B) Li*(g) — Li(g) +e”
C) Li(g) — Lif(g) +e”
D) Li(g) +e~ — Li(g)
E) Li{g) + e~ — Li'(g)

3) How many valence shell electrons dees an atom of indium have? 3)
A2 B)3 C) 49 ' D)1

4) Place the following elements in order of increasing electronegativity. (hint: most electronegative  4)
element is F}

K Cs P

AP <K < Cs
B)Cs< P < K
QCs<K<P
D)P < Cs <« K
E)K <« P < Cs

5} Which of the following have the same number of valence electrons? 5)
AYRb, Sb, 1 B) Ar, Kr, Br C) Ga, 5n, Bi D) As, Sb, Bi

6) The vertical height of a wave is called 6)
A) amplitude
B) wavelength
C) area
D) median
E) frequency
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7} Describe the shape of a p orbital.
A) eight connected balls
B) four connected balls
C) two connected balls
D} three conmected balls
E} a ball

8) Which of the following occur as the energy of a photon of electromagnetic radiation increases?
A) the wavelength increases
B} the wavelength gets shorter.
C) the frequency decreases.
D) the speed increases.
E) None of the above occur as the energy of a photon increases.

9) Which of the following represent the Lewis structure for N?
Ay B) "N C) N: D)y O E) N-

10) Identify the species that has the smallest radius.

A) neutral B) anion
C) cation D) they are all the same size
11) A double covalent bond contains of electrons.
A) 0 pairs B} 2 pairs C) 3 pairs D) 4 pairs E} 1 pair

12) Give the numbers for my for a d orbital.
A)1,2,3,4,5 B)0,1,2,3,4 C)-2,-1,0,1,2 D)1,2,3

13) Which reaction below represents the first ionization of 07
A)YO'g)+re — Ofg)
B)O(g) — O'(g)+e
O O(g)+e — O¥(g)
D)O(g) = Ofg) +e”
E)O(g)+e” — O(g)

14) Identify the compound with ionic bonding,.
A) NaCl B) HyO C) Li D) He E)S
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PartII Short Answer: Write the word or phrase or circle the choice that best completes each statement or answer the
question. (42 pts)

1. Principal quantum number is abbreviated (a) (2 pts) (a letter) and is correlated witt

(b) (2 pts) numbers in the periodic table.

Principal quantum numbers are also called the (c) (shell, subshell, orbital) (circle one) (2 pts)
The Principal quantum number gives (d) (how far the electron is from the nucleus) ( t he shape
of the electrons cloud around the nucleus) (circle one) (2 pts) The angular momentum quantut
number is abbreviated () (2 pts) is also called the subshell

magnetic quantum number is abbreviated (f) (2 pts) ( a letter symbol)

Inthe d subshell, there are (g) (give # in blank) orbitals. (3 pts)

Maximum number of electrons inthe d  subshell is  (h) (give # in blank) (3 pts)

The p block of the periodic table consists of Group (1} _ to Group (j)

(using the exact group number in the periodic table handed out with this exam) ( 3 pts each, 6 pts

2. For principal quantum number 6  the possible angular momentum quantum numbers are
(3 pts)

3. For angular momentum quantum number 2 the possible magnetic quantum numbers
are (3 pts)

4. For the angular momentum quanium number /= 3 the symbol is (s, p, d, ) (circle one) (3 pts)
5. Periodic Properties:

a. The bigger atomic size (atomic radius) is the element(circle one) (Sr) or (Rb) (3 pt)

b. The smaller ionization energy is for the element (circle one) (Mg)or (Ca) (3 pt)

c. The more reactive element is (circle one)  (Na)or (Li) 3 pt)
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Part IIl. Long Answer (29 pts)

1. a  Give the electron configuration for the element ~ Se  using the 1s?, 25?
nomenclature (7 pts)

b.  Give the valence electron configuration for the same element using the same notation.
(6 pts)

¢. Give the orbital diagram for the valence clectrons of the element including showing the
electrons as up or down arrows, (6 pts)
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2. Give the Lewis Dot Structure for the molecule ~ CO2HBr  for which I have provided the
formula and frame by:

a. Give the total number of valence electrons for the molecule (4 pts)
(show work for fullcredit)

b. Complete the Lewis Dot Structure Hint: Lewis Dot structure has one double bond.
Elements in period 1 & 2 cannot expand its octet. The formula for the Lewis Dot
structure is: COzHBr (6 pts)

O
H O C Br
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Exam III General Chemistry I (CHEM 101) 11/15/12 @R Dr. Hahn . . Exam #

Name (print) Name (sign)

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

Part] MULTIPLE CHOICE. Choose the one alternative that best completes the statement or answers the question. (2
pts per question, 28 pts total)

1) Which reaction below represents the electron affinity of Li? 1)
A)Li*(g)+e~ — Li(g)
B) Li(g) — Li"(g) +e
C) Li(g) + e~ — Li*(g)
D) Li*(g) — Li(g) +e
E) Li(g) + & — Li(g)

2) Which of the following statements is TRUE? 2}
A) Tt is not possible for two atoms to share more than two electrons.
B) A pair of electrons involved in a covalent bond are sometimes referred to as "lone pairs.”
) A covalent bond has a lower potential energy than the two separate atoms.
D) Single bonds are shorter than double bonds.
E) A covalent bond is formed through the transfer of electrons from one atom to another.

3) What are the possible values of ! ifn=6? 3)
A0, 1,2, 3,4, 0r5 B) -4, -3,-2,-1,0, +1, +2, +3, or +4
C)-5,-4,-3,-2,-1,0,+1, 42, +3, +4, or +5 D)6

4) Which of the following have the same number of valence electrons? 1)
A) Ar, Kr, Br B) Rb, Sb, I C) As, Sb, Bi D) Ga, 5n, Bi

5) A triple covalent bond containg of electrons. 5)
A} 3 pairs B) 4 pairs () 2 pairs D) 1 pair E) 0 pairs

6) How many valence electrons does a neutral tellecium atom have? 6)
INE! B) 52 Q)6 D)2

7) Which of the following represent the Lewis structure for CI? 7)
A)-Cl: B) L ) Ch: Dy CI- E) Gl

8) Describe the shape of a s orbital. 8)

A) two connected balls
B) four connected balls
C) eight connected balls
D) aball

E) three connected balls

Dr.Hahn  ExamIIl 9:55 page 1



9) Which reaction below represents the first ionization of O? 9)
A)O(g) — OF(g)+e”
B)O(g) — O(g) +e"
QO @g)+e” = O)
D) O(g) + &~ — 027(g)
E)Ogl+e” — O(g)

10) Which of the following occur as the wavelength of a photon of electromagnetic radiation 10)
increases?
A) the energy increases
B} the frequency decreases
C) Planck's constant decreases
D) the speed decreases
E) None of the above occur as the wavelength of a photon increases.

11) The number of cycles that pass through a stationary point is called 11)
A) frequency
B) area
C) amplitude
D) median
E) wavelength

12) Identify the species that has the smallest radius. 12)
A) anion B) neutral
C) cation D) they are all the same size

13) Place the following elements in order of decreasing electronegativity. (hint: the most 13)
electronegative element is F)

5 Cl Se
A)Se > Cl >S5
B)Se > 5 = (l
O Cl>5>5e
D)5 > Cl > 5Se
EYCl > Se > 5

14) Identify the compound with covalent bonding. 14)
A) He B) HoO QS D) Li E) NaCl
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Part I Short Answer: Write the word or phrase or circle the choice that best completes each statement or answer the
question. (42 pts)

1. Principal quantum number is abbreviated (a) (2 pts) (a letter) and is correlated witl

(b) (2 pts) numbers in the periodic table.

Principal quantum numbers are also called the (c} (shell, subshell, orbital) (circle one) (2 pts)
The Principal quantum number gives (d) (how far the electron is from the nucleus) (the shape o
the electrons cloud around the nucleus) (circle one) (2 pts) The angular momentum quantum
number is abbreviated (e) (2 pts) is also called the subshell

magnetic quantum number is abbreviated (f) (2 pts) ( aletter symbol)

Inthe f subshell, there are (g) (give # in blank) orbitals. (3 pts)

Maximum number of electrons in the £ subshell is  (h) (give # in blank) (3 pts)

The d block of the periodic table consists of Group (i) ____ to Group (j)

(using the exact group number in the periodic table handed out with this quiz) ( 3 pts each, 6 pts)

2. For principal quantum number 4  the possible angular momentum quantum numbers arc 3
pts)

3. For angular momentum quantum number 2 the possible magnetic quantum numbers an
(3 pts)

4. For the angular momentum quantum number /= 1  the symbol is (s, p, d, ) (circle one) (3 pts
5. Periodic Properties:

a. The bigger atomic size (atomic radius) is the element(circle one) (O)or (Se) (3 py

b. The smaller ionization energy is for the element (circle one)  (C) or (Ge) (3 pt)

c. The more reactive element is (circle one)  (Cs)or (Na) (3 pt)
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Part 1. Long Answer (29 pts)

1. a.  Give the electron configuration for the element  As using the 1s2, 2s2
nomenclature (7 pts)

b.  Give the valence clectron configuration for the same element using the same notation.
(6 pts)

c. Give the orbital diagram for the valence electrons of the element including showing the
electrons as up or down arrows. (6 pts)
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2. Give the Lewis Dot Structure for the molecule CN202H2Br3 for which I have
provided the formula and frame by:

a. Give the total number of valence electrons for the molecule (4 pts)
(show work for fullcredit)

b. Complete the Lewis Dot Structure Hint: Lewis Dot structure has one double bond.
Elements in period 1 & 2 cannot expand its octet. The formula for the Lewis Dot
structure is: CN202H2Br2 (6 pts)
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Exam III General Chemistry I (CHEM 101) 11/15/12 @ Dr. Hahn Exam #

Name {print) Name {sign)

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

Part1 MULTIPLE CHOICE. Choose the one alternative that best completes the statement or answers the question. (2
pts per question, 28 pts total)

1) Which reaction below represents the first ionization of O? 1)
A)O(g) ~ Ofg) +e”
B)O(g)+e” — OZ(g)
C) O'(g) + e~ — Ofg)
D)O(g) — O'(g)+e
E)O(g)+e™ — O(g)

2) Which of the following have the same number of valence electrons? 2)
A) As, Sb, Bi B) Rb, Sb, 1 C) Ga, 5n, Bi D) Ar, Kr, Br

3) Which of the following represent the Lewis structure for CI? 3)
A) Cl- B) *CI: 0 ¢k Rk F) -Cl:

4) How many valence electrons does a neutral tellerium atom have? 4)
Ay4 B) 6 C) 52 D)2

5) Place the following elements in order of decreasing electronegativity. (hint: the most 5)

electronegative element is F)

S Cl Se
A)S >l > Se
B)Cl > S > Se
CCl>8% =8
DYSe > Cl = S
E)Se > 5§ >

6) The number of cycles that pass through a stationary point is called 6)
A) median
B) amplitude
C) area
D) wavelength
E) frequency
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7) Which of the following occur as the wavelengih of a phoion of electromagnetic radiation 7)
increases?
A) the speed decreases
B) the energy increases
C) Plandk's constant decreases
D} the frequency decreases
E) None of the above occur as the wavelength of a photon increases.

8) Which reaction below represents the electron affinity of Li? 8)
A)YLi(g) +e — Li(g)
B) Li(g) > Li'(g) +&
O) Lig) —~ Lifg) + e~
D) Li*(g) + ¢~ — Li(g)
E) Li(g) + & — Li‘(g)

9) Identify the compound with covalent bonding. 9)
A)Li B) HR0 C) NaCl D) s E) He
10) Describe the shape of a s orbital. 10)

A) two connected balls
B) four connected balls
C) aball

D) eight connected balls
E) three connected balls

11) Which of the following statements is TRUE? 11)
A) A covalent bond has a lower potential energy than the two separate atoms.
B) Single bonds are shorter than double bonds.
C) It is not possible for two atoms to share more than two electrons.
D)} A covalent bond is formed through the transfer of electrons from one atom to another.
E) A pair of electrons involved in a covalent bond are sometimes referred to as "lone pairs.”

12) What are the possible values of [ if n = 67 12)
A)0,1,2,3,4 0r5 B)6
C)=5,-4,-3,-2,-1,0,+1, +2, 43, +4, or 45 D) -4, -3,-2,-1,0,+1,+2,+3, or +4

13) Identify the species that has the smallest radius. 13)
A) cation B) anion
C) neutral D) they are all the same size

14) A triple covalent bond contains of electrons. 14)
A) 3 pairs B) 4 pairs C) O pairs D) 1 pair E) 2 pairs
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Part II Short Answer: Write the word or phrase or circle the choice that best completes each statement or answer the
question. (42 pts)

1.  Principa} quanium number is abbreviated (a) (2 pis) (a letter) and is correlated witl

(b) (2 pts) numbers in the periodic table.

Principal quantum numbers are also called the (c) (shell, subshell, orbital) (circle one) (2 pts)
The Principal quantum number gives (d) (how far the electron is from the nucleus) (the shape o
the electrons cloud around the nucleus) (circle one) (2 pts) The angular momentum quantum
number is abbreviated (e) (2 pts) is also called the subshell

magnetic quantum number is abbreviated (1) (2 pts) ( aletter symbol)

Inthe p subshell, there are (g) (give # in blank) orbitals. (3 pts)

Maximum number of electrons inthe p  subshellis (h) (give # in blank) (3 pts)

The p block of the periodic table consists of Group (i) _ to Group (j)

(using the exact group number in the periodic table handed out with this quiz) ( 3 pts each, 6 pts)

2. For principal quantum number 3  the possible angular momentum quantum numbers are
(3 pts)

3. For angular momentum quantum number 3 the possible magnetic quantum numbers are
(3 pts)

4. For the angular momentum quantqm number /= 0 the symbol is (s, p, d, f) (circle one) (3 pts})
5. Periodic Properties:

a. The bigger atomic size (atomic radius) is the element(circle one)  (Cl)or (F) (3 pt)

b. The smaller ionization energy is for the element (circle one)  (C) or (F) (3 pt)

¢. The more reactive element is (circle one)  (Li) or (Rb) (3 pt}
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PartIII. Long Answer (29 pts)

1. a. Give the electron configuration for the element ~ Ge  using the 1s2, 257
nomenclature (7 pts)

b. Give the valence clectron configuration for the same element using the same notation.
(6 pts)

¢. Give the orbital diagram for the valence electrons of the element including showing the
electrons as up or down arrows. (6 pts)
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2. Give the Lewis Dot Structure for the moiecule COF2NH  for which I have provided the
formula and frame by:

a. Give the total number of valence electrons for the molecule (4 pts)
(show work for fullcredit)

b. Complete the Lewis Dot Structure Hint: Lewis Dot structure has one double bond.

Elements in period 1 & 2 cannot expand its octet. The formula for the Lewis Dot
structure is: COF2NH (6 pts)
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