General Chemistry I Lecture Fall 2016 11/14/16 M Exam Il form White Dr Hahn Exam #

Name L/ CJZ’ /L(Z} . (print) Name . (sign)

Please show work for partial credit and full credit on the Long Answers and in some of the Short Answer Questions. Multip
choice questions have no partial credit.  Please write anything you want graded legibly. If you run out of space, please
continue on the empty back pages but clearly label where the remaining answer can be found. (IfI can't find your answer or
cannot read it, I obviously cannot grade it). Return your entire exam including the periodic table.

(Please count your exam pages and make sure there are ¥ real pages + periodic table+ Lewis Dot Structure direction )

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

1) Choose the best Lewis structure for SO42-. 1) \j/)
A)

- . —2-
:?:
o*?mp

0 ]
B)
- v 2=
0
I
0—5—0
I
0.
e -
©)

r . 32~
:(_ID:
G=s—0

HeH ]
D)
r - 12—
o
I
O0—S5—0
I
.
E)
.- 2~
O
2) What is the maximum number of d orbitals that are possible? 2) / 2
A)}9 B} 1 Q7 D)3 E) 3
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3) How many orbitals are contained in the third principal level (n = 3, principal quantum number) of  3) @
a-given atom ?

A)5 B)9 C) 18 D)3 E)7

g _C

4) Give the numbers for m, (magnetic quantum numbers) for ¢ = 1 (angular momentum quantum

numbers)

AY-2,-1,0,1,2 B)O, 1 ¢y -1,01 D1, 2

5) ldentify the shortest bond. 5)
A) single covalent bond
B) double covalent bond
C) triple covalent bond
D) all of the above bonds are the same length

6) Which reaction below represents the first ionization of O? 6) //]L
A)Ofg) - O(g)+e
B) O(g) + & -~ Ofg)
©) Ofg) - Ofg) + e
D) O(g)+e ~ Ofg)
B)O(g)+e ~ OX(g)

R
7) Identify the species that has the smallest radius. 7) C—'
AYN-2 B) NO C) N+3 D) N~ E) N+1
8) The distance between adjacent crests of a wave is called 8) C-
A) frequency
B) area

C) wavelength
D) amplitude
E) median

9) A cation of +2 indicates that an element has 9) 6
A) gained two protons.
B) lost two neutrons.
Q) gained two electrons.
Dj} lost two protons.
E) lost two electrons,

=

10) Describe the shape of a p orbital, 10}
A} three balls
B} dumbbell shaped
C) spherical
D) four balls
E} eight balls
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11) Which of the following elements can form compounds with an expanded octet? 11) ‘ 2

A)C
B) F
Oy Li
D) Se
E) All of the above elements can form compounds with an expanded octet.
12) How many different values of # (angular momentum quantum number) are possible in the third 12)
principal level? i
A4 B)3 a1 Dyo E)2
13) For = 3 (principal quantum numbers), what are the possible values of 1 (angular momentum 13) _ 7 ;
quantum rumbers) ?
A)0,1,2 B)O,1 001,223 D)o
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I Short Answers { 41  pts)
1. Matching: Match the following with the description by filling in the blank with one of the letters.
Each letter can only be used ONE time. (9 pts total, 3 pts each)
(a)  n, principal quantum number

(b)  m magnetic quantum number
(¢} ¢ angular momentum quantum number

Qd determines the shape of the orbitals in the subshell, subshell, goes with the s block, p block,
d block or f block of the periodic table

@} determines how far away from the nucleus the electron is located, also the shell or period
number of the periodic table

( @ determines the orientation of the orbitals (example:  x direction - Px ydirection - py
z direction - p,

2. Maich the following by filling in the blank with one of the letters. Each letter may only be used ONE
time (9 pts each, 3 pts each)

for the symbol 552

(a)
Lo

o
C\‘\
@ gives the subshell or shape of the orbitals in the subshell

(©

N
%g,_f gives principal quantum number of shell

@ gives the number of electrons in the designated subshell

Dr. Hahn General Chemistry | Exam Il White 11/14/16 4



3. Match the name of the electron configuration rule with the orbital diagram which shows a violation of
the electron configuration rule by circling one of the letters under each electron orbital diagram. (9 pts
total, 3 pts each)

(a) Pauli Exclusion Principal (b) aufbau }:fincipal (¢) Hund’s Rule
H ot it s
2p

Zp

25 ZS 25 Yy 7.
- - : ? me

N et L t

Is : 1s Is

[(a)(b)@}(circle ong) [(a)@(c)](circle one) @(b){c)](circle one)

4. Which of the following shows a covalent bonding Lewis Dot Structure reaction for the formation of an
covalent bond. Circle the letter of the correct reaction. (5 pts)

s e €0 &e @
Reaction (a) Csx + ¢ Bre > Cs® XBr ¢
f 2@
N XY LN X% LN )
Reaction@ x CI* + e Br; > xCl )‘(’ Bra
WA o AR @ o -]

5. Periodic Trends: ( 9 pts total, 3 pts each letter)

(a) Circle the element which has a larger atomic radius [@Ol‘ (F) ] (circle one)

(b Circle the element which has a higher first ionization energy 1 ";31 %\E )]‘écircle one)
S

(¢)  Circle the element which has higher clectronegativity [ (B) or @circle one)

. Dr. Hahn General Chemistry | Exam ill  White 11/14/16 5



Il Long Answer (34 pts} Please show work. If you get the final correct number without showing your
work, you will lose points.

1. Forthe element, Br (18 pis total, 3 pts each letter)

(a)  Give the electron configuration of the element above in the format, (1s, 2s%, 2p°, ...)

55 T8 250, 555 S wsh ad by

(b)  Give the valence electron configuration of the same element in the format. (1s?, 2%, 2p5, .. )

P

L}

ési b4p

-

(c)  Give th¢ valence electron configuration of the anion Br ! in the format (1s?, 252, 2p5, ...

R ¢ o A ____\\\“
N btk iy -1
o

(d) Give the valence electron configuration diagram for the same element showing a line for an orbital
and up and down arrows for the +1/2 and -1/2 electrons

(format required: 4v 4
is 2s 2p

) (format is not necessarily the answer)

et R
qu A A 4 ’?ﬁw&\

A
, AN
s G5 —
{e) How many valence electrons does the element have 7 2

g ¢
| . | o o
D Give the Lewis Dot symbol (Lewis dot structure) for the same element by itself. # b g
Dr. Hahn General Chemistry | Exam il White 11/14/16
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2. Complete the following about the same Lewis Dot structure. (16 pts total)

(A)  For the molecule below with the molecular formula ( CIN Cz O Ha) , give the total number of
valence electrons in the entire molecule. Show work. (6 pts)

N + Je ¢ ZC@_) + 6T 4 44({5) = o
( - O Ly -

(BY  Given the two possible Lewis Dot structures, circle the letter of the best Lewis Dot structure. (2 pts)

® e e 9
20% H = Q¢ ¢ He
. | A .
L4 4 &o \ ¥ —— . k é £
2cl N C—H Cl———=N=—— H
we ] f e, l }j{ 00
H H s He
g ¥
@ e ®)

-

SKl= bog

(C) For the Lewis Dot structure which you chose in part (B), explain why the one you did not choose is
incorrect by doing an elect%

count and explain why you did not choose this Lewis Dot structure. (4 pts)

/

A

Le 2= %8ty Mty &
L
€ pats

Dr. Hahn General Chemistry | Exam ill  White 11/14/16 7



(D) Give one other explanation of why the structure that you did not choose s incorrect, (2 pts)
(D ¢ hewe 0 g, ﬁ(}e/(* “l«% el
%Mﬁv&“”l’\ mé(ﬂm (3
& 4\ (o oy Fot< foet
Q W fepifC MG o AN &C;@,ﬁ

(E) For the Lewis Dot structure which

you chose in part (A) above, draw one valid resonance structure.
(2 pts)

— A
7 |
Dr. Hahn General Chemistry | Exam Il White 11/14/16 8



General Chemisiry I Lecture Fall 2016 11/14/16 M Exam I form Pink Dr. Hahn Exam #

Name i/ e oy - (print} Name (sign)
/7

Please show work for partial credit and full credit on the Long Answers and in some of the Short Answer Questions.  Multip

choice questions have no partial credit.  Please write anything you want graded legibly. If you run out of space, please

continue on the empty back pages but clearly label where the remaining answer can be found. (If I can't find your answer or

carmot read it, I obviously cannot grade it). Retum your entire exam including the periodic table. ~ /7¢ n £

(Please count your exam pages and make sure there are 3 real pages + periodic table+ Lewis Dot Structure direction .)

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

™
1) Describe the shape of a p orbital. 1) S
A} fout bails

B) three balls C}LO

C) Wumbbell shaped

eight balls
E} spherical '
(¢, .. A1)
2) For n = 3 (principal quantum numbers), what are the possible values of ¢ (angular momentum 2) é
quantum nmembers) 7
)0, 1,2 B) 0 _ 01 D)0,1,2,3
® 0, 1
3 Theﬁdistance between adjacent crests of a wave is called 3y 7 i
(&) wavelength

B) frequency
C) amplitude

D) median
E} area ) - Z f
o Cafeon s il
4} Identify the species that has the@;: radius. 4} E
A)NO By N+1 C) N-3 D) N-2 @ N+3

5} How many orbitals are contained in the third principal ievel (1 = 3, principal quantum number) of  5) D
a given atom ?

P B .
SR
A)3 B) 5\ Q7 D)o E) 18
g \ f’\ d (/

6) Which reaction below represents the first ionization of O? 6) C/
A)O(g)+e - Ofg) NP i
B)O'(g)+ & - Ofg) + & }6/\
{O)O(g) - O(g)+e

O - Og)+e
E)Ofg)+ e - O2(g)

5
7) Give the numbers for ns, (magnetic quantum numbers) for = 1 {angular momentum quantum 7) (\—
numbers) [ ™ (
/

O, ¢t
A)-2,-1,0,1 2 B)1,2 | @-1, 01 D)o, 1

Dr. i
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8) W}E'.Elh of the following elements can form compounds with an expanded octet?
B)C ’ - ’ I /\ ; % )

C) Li gﬂ'f‘ Ol Lod Nighe

D)F

E} All of the above elements can form compounds with an expanded octet.

9) A cation of +2 indicates that an element has
(Ajdost two electrons.
B) lost two neutrons,
C) gained two protons.
D) gained two electrons.
E} lost two protons.

10) Choose the best Lewis structure for 5042~
A) A

B)

O

@
. b PR
" o

ol
Do

E) ,
— b 12~ ., W
L | M/ ¢

11) What is the ma ximum number of d orbitals that are possible?
A)7 B)3 Qo9 D)1

Dr.Hahn  General Chemistry I Lecture  Exam I Fall 2016
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12) How many different values of # (angular momentum quantum number) are possible in the third

principal level?
@) 3 B) 4 Q)2

13) Identify the shortest bond.
A} single covalent bond
\? triple covalent bond

) double covalent bond

Dj all of the above bonds are the same length

Dr.Hahn  General Chemistry I Lecture Exam IIf
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IL Short Answers (41 pts)

1. Matching: Match the following with the description by filling in the blank with one of the letters,
Each letter can only be used ONE time, (9 pts total, 3 pts each)

(a) ¢ angular momentum quantum number
(b) n, principal quantum number
(c) m,, magnetic quantum number

- determines the orientation of the orbitals (example:  x direction - Py direction- py

z direction - p, —{ , q +

‘LQ determines how far away from the nucleus the electron is located, also the shell or period
number of the periodic table

A determines the shape of the orbitals in the subshell, subshell, goes with the s biock, p block,
d block or f block of the periodic table

2. Match the following by filling in the blank with one of the letters. Fach letter may only be used ONE
time (9 pts each, 3 pts each)

for the symbol  2p°

b
(@) )

<)
!’9 gives the number of electrons in the designated subshell

Ko .
N grves principal quantum number of shell

i gives the subshell or shape of the orbitals in the subsheli

Dr. Hahn General Chemistry | Examill  Pink 11/14/16 4



3. Match the name of the electron configuration rule with the orbital diagram which shows a violation of
the electron configuration rule by circling one of the letters under each electron orbital diagram. (9 pts
total, 3 pts each)

(a) Hund’s Rule (b) Pauli Exclusion Principal (c) aufbau Principal

t ot IH t

2p P

i A [ it o
B s B P
s 'y i

IS. 1s li« )
@(b)(c)](circle one) [(a}(b@}circle one) [(a)@i)r(c)](circle one)

4. Which of the following shows an ionic bonding Lewis Dot Structure reaction for the formation of an
ionic_bond. Circle the letter of the correct reaction, (5 pts)

Ty b & ve ED
Reactio@ Cs X+ »Bre > Cs %Br®
k-4
da

LX)
x% ® ¢ A 4 @
Reaction (b) x C]* + e Bre 2 x=Cl X Bra
* xx e " owg ®
b P

5. Periodic Trends: (9 pts total, 3 pts each letter)

. . ‘H‘
(a) Circle the element which has a larger atomic radius [(Cor @] (circle onc)

(b) Circle the element which has a higher first ionization energy [(@x))br @)Lf(circie one)

' h
(c) Circle the element which has higher electronegativity @/or (I)] (circle one)

Dr. Hahn General Chemistry | Exam Il{  Pink 11/14/15 5



III. Long Answer (34 pts) Please show work. If you get the final correct number without showing your
work, you will lose points.

1. For the element, Te { 18 pts total, 3 pts cach letter)

(a) Give the electron configuration of the element above in the format, (1s?, 252, 2p¢, ....)
o A A (. < 2 ¢ 1/ 0 ’
(f;&-l'f@? 5 $% 7,/%)/;51 f
N 2l S f?“
PR dg S
(b)  Give the yalence electron configuration of the same element in the format. (1s% 2¢%, 2p%, ... )

Sobogpt

/!
7
/
/

(¢} ‘r Give the yalence electron configuration of the anion Te 2 in the format (1s?, 2%, 2p5, ... )

NI 2

{(d) Give the valence electron configuration diagram for the same element showing a line for an orbital
and up and down arrows for the +1/2 and -1/2 electrons

(format required; 4 + A ) (format is not necessarily the answer)
1s 2 2p

‘I A1 4
~ ‘;f

o5

(e) How‘many' valence electrons does the element have ? ( -

LV

: . . 2
(f)  Give the Lewis Dot symbol (Lewis dot structure) for the same element by itself . { e®

Dr. Hahn General Chemistry | Exam Il Pink 11/14/16



2. Complete the following about the same Lewis Dot structure. (16 pts total)

(A) For the molecule below with the molecular formula (C1 C: O H3) , give the total number of valence
electrons in the entire molecule, Show work. (6 pts)/ ( \ \

| | T4+ ¢
Tt b2 + g ) = g,
& ¢ 0 e

(B) Given the two possible Lewis Dot structures, circle the letter of the best Lewis Dot structure. (2 pts)

&4 b o .
L] Oﬁ @Ht & O@ H
g @ 2 i -
8% ” L ®e “ 1
Clr/—— C = C—H?* e(Cl - . C —o-C—0nu-H
LS “ Te & ‘
. . F @
efé H
(@) b) 12 4

| | € 11129
/ /J) (AT

(C) Forthe Le/wis Dot structure which you chose in part (B), explain why the one you did not choose is
mcorrect by doing an electron count and explain why you did not choose this Lewis Dot structure. (4 pts)

u’
Ls e N L= S0
p&@ o ;

Dr. Hahn General Chemistry | Exam (Il Pink 11/14/16 7



(D) Give one other explanation of why the structure that you did not choose is incorrect. (2 pts)

@b orly has dudk | |
(D < hay mp-e @ Mffﬂ.w piteh - 1ot oallisy)
BN - %N@% el f Al o

(E) For the Lewis Dot structure which you chose in part (A) above, draw one valid resonance structure.

(2 pts) /N o
o0 ol
o T R

_ W AN @ )
-

\ L/( ® Q\"’ L+
i b
( gy Q/(}y 7

Dr, Hahn General Chemistry | Exam Il Pink 11/14/16 8



General Chemistry T Lecture Fall 2016 11/14/16 M Exam IH form White 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. Multip
choice questions have no partial credit.  Please write anything you want graded legibly. I you run out of space, please
continue on the empty back pages but clearly label where the remaining answer can be found. {IfI can't find your answer or

cannot read it, I obviously cannot grade it). Return your entire exam including the periodic table.
(FPlease count your exam pages and make sure there are ¥ real pages + periodic table+ Lewis Dot Structure direction .)

MULTIPLE CHOICE. Chaose the one alternative that best completes the statement or answers the question, (2 pts each,
26 pts total)

1) Choose the best Lewis structure for 5042~ 1
A)
. 12—
i :cl):
0—?—@:
LR
B)
N 52—
& .
[
O—ﬁ——Q:
RSN
<)
B . —2—
7 :(Ij:
o—é?-o
L0
D)
o S
|
C—5—0
y
. Q-
E)
.- z—
O:?=O
:0:
2) What is the_maximum number of d orbitals that are possible? 2)
A8 B)1 Q7 D)5 E)3

Dr. Hahn  General Chemistry I Lecture Exam I}

Fall 2016 form White page 1



3) How many orbitals are contained in the third principal level (1 = 3, principal quantum number) of

a given atom ?

A)5 B} 9 Q) 18

4) Give the numbers for m, {magnetic quantum numbeys) for £=1 (

numbers)

D)3

A)-2,-1,0,1,2 B) 0,1 C)-1,0,1

5) Identify the shortest bond.
A) single covalent bond
B} double covalent bond
C) triple covalent bond
D) all of the above bonds are the same length

6) Which reaction below represents the first ionization of Q7
A)O(g) - Ofg)te
B)O(g)+ e ~ O(g)
Q0@ -~ Og)+e
DyO(g) + e ~ Oxg)
E)O(g)+e - O2(g)

7} Identify the species that has the smallest radius.
A)N-2 B) NO C)y N+3

8) The distance between adjacent crests of a wave is called
A) frequency
B} area
) wavelength
D) amplitude
E) median

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

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

Dr.Hahn = General Chemistry I Lecture  Exam il

D) N-5

Fall 2016

By 7

angular momentum quantum

D)1, 2

E) N+1

form White page 2

4)

2)

6)

7)

9)

10)



11) Which of the following elements can form compounds with an expanded octet?
AC .
BEF -
C) Lt
D) Se
E) All of the above elements can form compounds with an expanded octet,

12} How many different values of ¢ (angular momentum quantum number) are possible in the third

principal level?
A)4 B)3 1 D)o E)2

13} For n = 3 (principal quantum numbers), what are the
quantum numbers) ?

A)0, 1,2 B) 0,1 €)0,1,2,3 D)0

possible values of ¢ (angular momentum

Dr.Habn  Genera) Chemisiry I Lecture Exam If1

Fall 2016 form White page 3
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1L Short Answers (41 pts)
1. Matching: Match the following with the description by filling in the blank with one of the letters.
Each letter can only be used ONE time. (9 pis total, 3 pis each)
(a) n, principal quantum number

(b)  m, magnetic quantum number
(¢) ¢ angular momentum quantum number

determines the shape of the orbitals in the subshell, subshell, goes with the s block, p block,
d block or f block of the periodic table

determines how far away from the nucleus the electron is located, also the shell or period
number of the periodic table

determines the orientation of the orbitals (example:  x direction - px y direction - py
z direction - p,
2. Match the following by filling in the blank with one of the letters. Each letter may only be used ONE
time (9. pts each, 3 pts each)

for the symbol 552

(a)
9w

gives the subshell or shape of the orbitals in the subshell

(c)

- gives principal quantum number of shell

gives the number of electrons in the designated subshel]

Or. Hahn General Chemistry | Exam Il White 11/14/16 4



3. Match the name of the electron configuration rule with the orbital diagram which shows a violation of
the electron configuration rule by circling one of the letters under each electron orbital diagram. (9 pts
total, 3 pts each)

(a) Pauli Exclusion Principal (b) aufbau Principal (c¢) Hund’s Rule

___m ot 2&4‘*_1‘
e

2s 2s

N e 1

Is ' ' Is 1s
[(a)(b)(c)](circle one) [(a)(b)(c)](circle one) [(@)(b)(c)](circle one)

4. Which of the following shows a covalent bonding Lewis Dot Structure reaction for the formation of an
covalent'bond. Circle the letter of the correct reaction. (5 pis)

29 &o @
Reaction (a) Csx + e Bre ~> Cs”™ XBr :
e © o
¥ o © ren w &
Reaction (b) x CI™ + o Br® > xC < Brs
, x* b fa &g °

5. Periodic Trends: (9 pts total, 3 pts each letter)
(a) Circle the element which has a larger atomic radius | (C) or (F) ] (circle one)

(b)  Circle the clement which has a higher first ionization energy  [(C) or (F)] (circle one)

(¢)  Circle the element which has higher electronegativity [ (B) or (F)J(circle one)

) 'Dr..rHahn General Chemistry | Exam Il White 11/14/16 5



IIL. Long Answer (34 pts) Please show work. If you get the final correct number without showing your
work, you will lose points.

1. Fortbe element, Br (18 pts total, 3 pts each letter)

(@)  Give the electron configuration of the element above in the format, (15, 2%, 2p5, ...)

(b)  Give the yalence clectron configuration of the same element in the format. (1s%,25%, 2p%, ... )

(¢)  Give the yalence electron configuration of the anion Br ™! in the format (1s%, 2% 2p%, ...)

(d) Give the valence electron configuration diagram for the same element showing a line for an orbital
and up and down arrows for the +1/2 and -1/2 electrons

(format required: 44 4 ) (format is not necessarily the answer)
Is 2s 2p

(¢)  How many valence electrons does the element have ?

(f) Give the Lewis Dot symbol (Lewis dot structure) for the same element by jtself

Dr. Hzhn General Chemistry | Exam il White 11/14/16



2. Cbmplete the following about the same Lewis Dot structure. (16 pts total)

(A)  For the molecule below with the molecular formula (CIN C; O Hy) , give the total number of
valence electrons in the entire molecule, Show work, (6 pts)

(B)  Given the two possible Lewis Dot structures, circle the letter of the best Lewis Dot structure. (2 pts)

% (2] ] ]

Y0, H :Og ¢ HO
GO-‘ @.o_ \ j 'ta l 1& ®
2 Cl—Ne G C_qg == N=—¢ : H
u e [ l‘ v, | jg 0

H H H o Ho

é
(a) {(b)

(C) For the Lewis Dot structure which you chose in pari (B), explain why the one you did net choose is
Incorrect by doing an electron count and explain why you did not choose this Lewis Dot structure. (4 pts)

Dr. Hahn General Chemistry |

Exam Ill  White 11/14/16 7



(D) Give one other explanation of why the structure that you did not choose is incorrect. (2 pts)

(E) ' For the Lewis Dot structure which

you chose in part (A) above, draw one valid resonance structure.
(2 pts)

Dr. Hahn General Chemistry | Exam Il White 11/14/16 8
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Name

Please show work for partiai credit and full credit on
choice questions have no partial credit.

(lrint) Name

Pink Dr. Hahn Exam #

(sign)

Long Answers and in some of the Short Answer Questions. Multip
Please write anything you want graded legibly. Ifyou run out of space, please

continue on the empty back pages but clearly label where the remaining answer can be found. (If I can't {ind your answer or

canmot read it, I obviously cannot grade it). Return yos

(Please count your exam pages and make sure there are

MULTIPLE CHOICE. Choose the one alternative that
26 ptstotal) . . . - :

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

2) Fors=3 (principal
quantum ‘numbers) ?

A)0,1,2 B) 0

3) The distance between adjacent crests of a wav:
A} wavelength
B) frequency
Q) amplitude
D) median
T E) _drga %

e is called

4) Identify the épeéies that has the smallest radius.
A)NO B) N+1 C)IN-5

5) How many orbitals are contained in the third
a given atom ?
A B)5 Qv

6) Which reaction below represents the first ionization of Q7
A)O(g)+e ~ Og) ‘
B) O(g)+ & ~ Ofg)
Q0@ - Ofg)+e
D)O(g) - Og) + e
E)O(g)+e - 02(g)

7) Give the numbers for my (magnetic
numbers)

] A) ;Zr '1{0{1/ 2 B) 1; 2

Dr. Hahn “General Chemistry I Lecture Exém m

- entire exam
'§ real pages

quantum numbers), what are the possi le values of ¢ (angular momentum

C) o,i

principal level (= 3, principal quantum number) of

quantum mugnbers) for ¢ = 1

including the periodic table,
+ periodic table+ Lewis Dot Structure direction .)

 best completes the statement or answers the question, (2 pts each,

)

2)

D)0, 1,2,3

| 3

4)

D) N-2 E) N+3

5)

D)9 E) 18

6)

L (angular momentum quantum

D)o, 1

Fall 2016

form Pink  page 1




8) Which of the following elements can form cq

A)Se .
LB)C .

OLi

D)F

E) All of the above elements can form corn

9) A cation of +2 indicates that an element has |

- A) lost two electrons.
-B) lost two neutrons.
'C) gained two protons.

D) gained two electrons.

E) lost two protons.

10) Choose the best Lewis structure for SO42-,

11) What is the maximum number of d orbitals thaf are possible?
G4

AT
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12) How many different values of # (angular moﬁnfenhnn qﬁan

principal level?
4)3 B) 4 Q

13) Jdentify the shortest bond.
" A) single covalent bond
''B) triplecovalent bond
€} double covalent bond
D) all of the above bonds are the same leng
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IL . ShortAnswers (41 pts)

L. Matching: Match the following with the dEscnptmn by filling in the blank with one of the letters.
Each letter can only be used ONE time, (9 pts total, 3 pts each) :

(a) ¢ angular momentum quantum numbfcr
(b) n, prmc:pal quantum number x
(c) " m,, magnetlc quantum number

determines the orientation of the orbitals (example:  x direction-px v direction - Py
z direction - p,

: determines how far away from the nucleus the electron is located, also the shell or period
: number of the periodic table - ‘

detenmnes the shape of the orbitals in the subshell, subshell, goes with the s block, p block,
d block or f'block of the periodic table

2. Match the followmg by ﬁlhng in the blank Wlth one of th

¢ letters. Each letter may only be used ONE
time (9 pts each 3 pts each)

E'for the symbol 2p®

- (b)
>

c)

gives the number of electrons in the designated|subshell

o '”'g?i'x}gs :principal quantum number of shell

' gives the subshell or shape of the Orhitals in the subshell

Dr. Hahn General Chemistry| Exam il Pink 11/14/16 4
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3. Match the name of the electron configuratidn rule with the orbital diagram which shows a violation of
the electron configuration rule by circling o(ine of the letters under each electron orbitalr diagram. (9 pts
~total; 3 pts-each)

(a) Hund’s Rule (b) Pauli Exclusion Frincipal (c) aufbau Principal

wo o4t o

2p . 2p

L TT

2s 28 :

o | ty T i

1s S 1s : Is
 [@)®)(e)](circle one) [(@)b)<)](circle one) [(@)(b)c)](circle one)

4. Which of the following shows an ionijc bonﬂmg Lewis Dot Structure reaction for the formation of an
ionic ‘bond. Circle the letter of the correct feaction. (5 pts)

e a9 @ e &
Reaction(a) * ~ Cg¢x  + sBr*e | > Cs %Br?
. L3

by e

. : %K ©e Ax @ @
Reaction (b) “w C[* + ¢« Br* [ > «x(Cl X pra
S My ow © T e ?

&

5. Periodic Trends: (9 pts total, 3 pts each lettér)
(a) Cirqle the element which has a larger atmii'lic radius [ (C)or (Sn)] (circle one)
(&) | CII'CIB the eIement which has a higher ﬁrst lonization ¢nergy [(Sn) or (O] (circle one)

(c) Circle thé element whjch has higher electrgﬁ negativity |[(F) or ()] (circle one)
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. Long AﬁsWsr (3.4 pts) Please show work} If you get the final correct number without showing your

work, you will lose points.

1. For the element, Te ( 18 pts total, |3 pts eaclft letier)

(@)  Give the electron configuration of the é(flement above

in the format, (1s%, 2s2, 2p°% ....)

(b)  Give the valence electron configuration (i)f the same element in the format. (1s%, 252, 2p°, ....)

i

{©) G*ivé the valence electron configuration %f the anion Te * in the format (1s2, 252, 2p5, ... )
. o e 9 e p

i

(d) Give the valence electron configuration diagram fof th
and up and: down arrows for the +1/2 and -1/2 ele strons

(format required: 4+ 4 i ) (fo
1s 25 2p ]

|

(e) qu many valence electrons does the clement have 7 |

G : . : |
.. Give the Lewis Dot symbol (Lewis dot strugture) for the

Dr. Hahn General Chemistry:

—

£ same element showing a line for an orbital

rmat is not necessarily the answer)

same element by itself
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2. Comﬁléfé ﬂle following about the same Lewis Dot structure. (16 pts total)

(A) For the molecule below with the molecular formulal (C1 C> O Hs), give the total number of valence
electrons in the entire molecule. Showiwork. (6 pis)

(B) ' Given the two possible Lewis Dot structures, circle the letter of the best Lewis Dot structure. (2 pts)

&8 e | .
S sHY 1 * 0,
&Y \ ) “ 7 e & . l
Clr—= C==C—H? el C
e Ui ” : 0o ¥ i ®
$H:
Yo

®

T Q—m
s

@ . "‘ (b)

(C) For ﬂie Lp.w_isngt structure which you choség: in part (B), explain why the one you did not choose is
Incorrect by doing an electron count and explai:? why you did not choose this Lewis Dot structure. (4 pts)

_Dr. Hahn General Chemistry:r
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(D) Give one other explanation of why the strugture that you

(E) For the Lewis Dot structure which you chdse in part:(A
(2 pts) '

Dr. Hahn General Chemistrly |

did not choose is incorrect. (2 pts)
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) above, draw one valid resonance structure.
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