MULTIPLE CHOICE (3pts each): Write the ONE letter corresponding to the correct answer on
the line next to each question. The LETTER ASSOCIATED WITH THE CORRECT ANSWER
MUST BE WRITTEN ON THE LINE NEXT TO THE QUESTION in order to receive full credit.

1)

2.)

32

4.)

5.

6.)

7.)

8.)

S

Which response provides an appropriate set of quantum numbers for the last

electron added to complete an atom of sulfur?
a)n=2,l=1,m=+1,mi=+1/2

b)n=3,1=0,m
con=2,1=0,m=0,mg=+1/2 =1,m

@n=3,1=1,

Which of the following is an example of a homogeneous mixture?

a.) table salt b.) CO2 @ gatorade

How many electrons are present in an ion of magnesium (Mg®*)?

10 b. 14 c.) 12

Convert 2.34x10%* nm? into m.
@) 2.34x102 m? b)) 2.34x107 m? C) 2.34x10% m?

If the frequency of a wave is 578kHz, what is its wavelength?
a.) 519km b.) 1.73x10% km c.) 1.73x10° km

How many unpaired electrons are present in an atom of nickle?
a.) 8 b.) 5 c.)3

Select the most appropriate answer to the following problem:
(2.484cm-2.33cm)/1.87s

a)0.0824cm/s (b) 0.082cm/s c.) 0.0823cm/s
Which of the following is an example of a chemical change?

a.) dissolving salt in water b.) boiling water
@ burning wood

The modern periodic table is arranged according to
a.) atomic mass
C.) mass number

10.) How many kilometers are equal to 528 meters?

a.) 0.0528km b.)528000km

(c) 0.528km

2022F_A

1.) b

0,m,=-1/2

=+1,m;=-1/2

2.) i

d.) salad

3)_A
2y A

d.) 2.34x10 ' m?

5) D

(@) 0.519km
6)__ 1

d) 24

(dy2
7)_ 5

d.) 0.08cm/s
8)_C

d.) ail are examples of chemical changes

9)_ I _

(b) number of protons
d.) number of electrons

10) &
d.) 52800km



SHORT ANSWER (10 pts each): Completely answer all of the following questions. Read all
questions carefully!!! SHOW ALL WORK. Make sure to include units and report all
mathematical answers to the correct number of significant figures. Write final answers in
designated locations when indicated.

1.) Fill in the table with the requested information.

Element | # protons | # electrons | # neutrons | Molar Mass (include correct units)
e 1H-41
w9 | 4N 91 (Y 107.868 ¢ [mol
i -9
= 9 q T 15,9964 3lmsl

2.) A small cube of iron with sides measuring 2.38mm has a density of 7.874g/mL. How
many atoms are contained in the cube?

Answer: -4 %10 etoms

2.5% mm (2= \( LOOU’“B 0,335Cm

Im L
cm®

(OIBSCmY = 0. CI134§I3 om®

o.onsqz‘s\&ry«L _’@m\

(
©.l0ulsisg (gsm%‘i,&»

3
= . 001900 834 mol (ME@X/D* OJDmSB

12!

rd

mo

MHY 16 x 107 atoms
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3.) a.) How many moles are present in 126.8g iron?

Answer:

Mol

3L, %8 (55 84S

b.) What is the mass, in grams, of 1.359x102° atoms of iron?

|
[,359 X 10 atoms (L..é\rzvz\?clc)’a atons

\ = 2.2705" mal

2 3u0T D

d

= 2256735 %107 mol (%)
ol

c.) What is the mass, in grams, of 8.643x10-2moles of iron?

6. @Yy3x)87% mo\ m%)

z LI.Sauu%%

4.) The wavelength of a certain wave is 648nm.
a.) What is the frequency of the wave?
V)
LY nm 1 lO"nm» L% X0
3.00 ¥ |0¥ mis

— =, 3x 108"
LUE X0 m 1.b3%6

D:

b.) What is the energy of a single photon with this wavelength?
£ (0.LALXIO™5S) (3.00X16¥ M)
L.UE X107 W

= 3.0W199 %108

c.) What is the energy of a mole of photons with this wavelength?

Answer:

3.0L759 X109y (

: b.033 XIO“,JM{m;)
pPhoTon

Mol

13423 %1053 0

Version A

.21 mol

Answer:

/.auaxm'l%

Answer:

().0!2&08

Answer:

4.8337¢
0

Y3 x 10" Hy
H.b3 xp'18™

Answer:

3.07 %10 _Ma_/Phé‘bn »

155X 10° Y /mal
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5.) Write electron configurations for the following elements in the format indicated. Make
sure to list the orbitals in the order in which they are filled. Assume there are no
exceptions to the Aufbau principle.

a.) Nitrogen (orbital notation)

v v 1.4 4

1S &S Ap &p 2P
b.) Iron (lll) (Fe3+) (electron configuration notation)

152332 2pv 3% 3pb 3d”
c.) Palladium (noble gas configuration, either orbital or electron configuration notation)
g
[Kr} 552 4d

d.) Which has a larger ionization energy: sulfur, or selenium? OX\[%C’V)

e.) Which atom is smaller: calcium, cobalt, or arsenic? _ Arsenic

f.) Which has a lower electronegativity: lithium, potassium, or cesium? _ Ces10

g.) Which ion is larger: strontium, silver, or iodine? lOle\Q

6.) A given elements has three isotopes with the following atomic masses and abundances:
56.9822amu (37.036%), 52.8762 (48.557%) and 58.6247 (14.407%).

b.) What is the average atomic mass for this element? Answer: 99+ A3 Gumua
5L.982a cumu (0.3N63G) = A1, 16303 amu

53. 803 amu (0.485517) = 25, L75pTb o

5%. leaw) amu (0, [yyon) = 8 Y4uQl omu

55. AASPOFUS M

c.) How many moles would be present in 50.0g of this element?

Answer: 0. 905mo¢|

( \mol

55‘336% > = 0.9053%" mol

50‘0%
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7.) a.) What is the energy associated with an electron moving from the 5t to the 3rd energy
level?

| . i -9
‘R.I%¥IO—‘%“S<?—’J_' Answer: 9D XI107 14

. il
- =205 1073 (F - 28

= a1 x/07%T (0.1 - 6.04)
T~ 21810783 (0.07 111
= —[,85022°2 %03

b.) Is energy released or absorbed in this transition?  Answer: VQ\QCLSQd

c.) Briefly explain your answer to part b.(
va\%ﬁ wollue o N%(d‘\\fﬁ

oY
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V\D\‘\N&&OW\ " ,*O\ lO\’U"f losa;)g%
o\ Feuw\es e” ©
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Version A CHM101 2022F



