Exeam |

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) How many mm? are presantin 3.47x107*m*? 1) __[’2__

a) 3.47x10  mm 3.47x105mm c) 3.47x10° % mm d.} 3.47x107 mm
3.4 %10 w2 ( Mé N

2.0  Which of the following is not an gﬂample f a pure substance? 2)_ Vo
a.) Coz o b.) table salt ‘ c.) water @ lemonade
Lowpota dompound Compound mMinFuae fgolotion

3.) Which of the following would be an example of a chemical property? . 3) __A__
a;)Jron rusting c.) adding water to a powdered drink mix
b.) chopping wood d.) tearing up this exam

4) Which of the following is an example of an intensive property? 4) __C:__
a.) mass b.) volume @color ' d.) intensity of color

5.) Which response gives an acceptable set of guantum numbers for the last electron 5)) __D___
added to an atom of tin (Sn)? Answers are listed n, |, mi, ms.

a) ¥1,-1,+1/2 b)5,2,-1,-1/2 K2, +1, +1/2 (D 5,1,+1,-1/2
S¥h row n=5  phlede L=
6.) How many kilograms are equal to 54800g? 6.) _&___
a.) 54800000 kg 54 8 kg 'c.} 0.548 kg d.) 54800000kg
=t >
7.)  Which of the foIIowmg elemen%s‘q’v uld be the most magnetic? 7. _Q_—___
a.) scandium b.) chlorine - @ manganese d.) lithium
Vunpouasd €7 | U pUIALG & 5 wnpaive Vanpedred €~
8.) How many neutrons are present in chlorine-377 (37 is the mass number.) 8)_A _
@) 20 b) 17 c) 37 d) 35
3N-1N= 20
9.) WhICh orbiital shape are vanadium's valence electrons Iocated in? 9) ___A___

(a)s b) p y NGl d)f

[$338 7 2@3*%;@“!8“3@3 o
10.) How many electrons are present in an atom of silver? 10)_~—
a.) 61 b)11 @47 d.) 108

2023F_A



SHORT ANSWER (10 pts each): Completely answer all of the following questions. Read all
questions carefully!!! SHOW ALL WORK. If your work is in a different location, you must
make a note of this in the given work area for the problem in order for the work to be
considered for partial credit. 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.) What mass, in kg, of ethanol would be present in a full 59.45 gallon wine barrel if the
wine is 12.4% abv (meaning 12.4% of the 59.45 gallons is ethanol). The density of
ethanol is 0.789g/cm3. 1.00gal = 1280z; 1.000z = 29.57mL

Answer: aaﬂo ha
v

-1, BWI"C%
- 943’6C}OL, Oz(ﬂ_af_'sq_m_’—s

OO oz

Me01. ALY m L (‘—“"Di

T AN0L W e { Qc%%g) = A3019.S
= 2% 6!‘4@6&2 -%aa QO le: %

2.) Write electron configurations for the following elements in the format mdlcated xt to
‘the element. Ignore any potential exceptions to the standard orbital filling order.

lhq

a.) Nitrogen (N) - orbital notation {arrows) Ne—

AL AV 41
s A% apapap

b.) Phosphorus (P) - electron configuration notation (superscripts) |56~

lSaa%a&p L935543(33

¢.) Scandium (Sc) - noble gas configuration, can use either arrow or superscript notation

I
[AF) 437 34
d.) The Vanadium () ion {V3+) - you can use any of the above notations
Ade” —_za” = A0<7

(Al 4T 30>

R ginant gleve]
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3.) a.) How much energy is released or absorbed when an electron moves from the second to
the sixth energy level?
[ Answer: T 4.34 X Io—[crd
AE: _R‘I%X]O-!?S ga>
Z - RIS ( Ly
e S (, 0. AR PR = 4&yyy x0T
b.) How energy would be released or absorbed if a mole of electrons moved from the

sécond to the sixth energy level?
53
Answer: QQ{Q A '0 }MQ\

g.gqud x 167/ Loaa x10% % -
E — (T Tar )7 2.917% x10° T [ mol

v |

c.) Is the energy in the above processes released or absorbed?
Answer: 0Jdosoriha Q‘

d.) Briefly explain your answer to part c.

The erensytd yalue v posihngt

4.} a.) What wavelength, in nm, is associated with an energy of 8.64x10-19?

E = ne Answer: A30. hm
N ov 2.30 X 107 Nnn
B LU 10797 = (L3010 5 (3,66 X 10% m[®)
PN N
(N (g.la x,ef’crx\ 98N TP Y= 93007 KUY Lo
Fud xio oy, A
= 330,07 nm

§. L A167'45
b.) What is the energy of a wave that has a frequency of 7.43 kHz?
E=hv 143 kit ( ]D;OH% = 430 s
*(btatx 15435 (43057) pnswer: 4,97 110 7® T

T3R0S
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MM NI = 5%8.93 %\mof

5.) a.) What is the mass of 0.387mol of Nickel (Ni)? Answer: aa" 1 %

0.3 pers] (M> 93’7!42%

b.} How many moles are present in 128.6g Nickel? Answer: B " [cf !ﬂﬂOf

3%, Lﬂ% 5% LQ%%) = 419 Olormol

-
c.) What is the mass of 5.97x102% atoms of Nickel? Answer: S, 89 '”O %‘

ov 0.6583\%

ac "ol
5.917 %107 aoms Q‘Oaa K!O“cﬂ@m&)

799365 1107 ol (j_ﬁﬂ@f_f%_%g) 5.81862 X0 “2’%

Rarel

6.) What is the average atomic mass of an element having three isotopes with the following
masses and percentages:

Isotope A: 58.9974amu, 67.335%

Isotope B: 62.004%amu, 24.887%
Isotope C: 64.2287amu, 7.7780%

Answer: LPO. [53 aunan

6.61235(58.9%74 aru)y= 9. 73559 mus
0. 24857 ( (2,004 amuy = |5 43 SV
.0717%0 ( £4.3281 anmw) = 4.9957,08 ames

(0. 1541 lale ouss
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7.) a.) Which of the following atoms is the largest: gallium, arsenic, or bromine?

Answer: %CJ-.[ Lo A8

b.) Which of the following has the lowest ionization energy: magnesium, calcium, or
barium?

Answer: bCU\ IV

¢.) Which of the following ions is the smallest: Ca2*, Cr2+, Se?-, Br

2+
Answer;__t F)I‘

d.) Which of the following has the highest electronegativity: potassium, gallium, or
arsenic?

Answer: anﬁﬂﬂ —

e.) Which of the following the least reactive: potassium, calcium, bromine, or krypton?

Answer: }Z 'f\-lip‘fDV}
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