General Chemistry I Lecture Fall 2017 10/18/17 Wednesday 9 am Exam I Dr. Hahn Exam #

Name 'l( ‘ ;\')/ AA (print) Name (sign)

Please show work for fiaftial 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. 1f you run out of space, continue on the empty back
pages but clearly label where the remaining answers can be found. (IfI can't find your answer or cannot read it, 1 obviously cannot
grade it.) Return the entire exam inclduing the periodic table. _(Pleasg count your £xam pages and make sure there are  real

pages and the periodic table.)

It is your responsibility to return the en paCkay @4 able i
directly into Dr. Hahn's hands. 1fyou do not and the exam disappears or sits aroun
that exam will count as an UNEXCUSED missed exam.

bty inside the rest of the exam.)
d for days NOT in Dr. Hahn's possession,

xani

PV =nRT, R=0.08206 (L atm)/ (mol K)
760 mm Hg = 1 atm., ©°C +273.15=Kelvin M= moles/ liter I ,a=ny;(ng+np+ng..)

MULTIPLE CHOICE. Choose the one alternative that best completes the statement or answers the
question. (2 pts each, 20 pts total)

1) A sample of pure oxygen gas has a pressure of 795 torr. What is the pressure of the 1) H‘
oxygen in units of atmospheres?

D105 am N9/90d = 1.05

() 0.760 atm
D) 0.795 atm
E) 0.604 atm

2) Identify the correct net ionic equation for the reaction that occurs when solutions of
HNO3; and KOH are mixed? . , T
() H(ag) + O-aq) ~1200) — GUf A€ A [ bq ha:
3y HNO3 KOH{(aq) — H20(1) + KNOs(aq) (O n l .
C) HNO3(aq) + OH(aq) — H20(1) + NO3(aq)
D) HNO3(ag) + KOH(aq) — H20() + KNOs(s)
E) K*(ag) + NO3(aq) — KNO3(aq)

3) Which of the following describes Dalton's Law?
A) The temperature of a gas is proportional to its volume.
B) Only one variable can be changed from an initial state to a final state for a gas.
The total pressure of a gas mixture is the sum of the partial pressures of each gas
in the mixture.
D) The pressure of a gas is proportional to its volume.
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n A

C) g orbital.
D) s orbital.
E) p orbital.

4) Elgtrons in an orbital with /= 3 are in a/an
(A) forbital. ' & AN
B) d orbital. S 6) P '
A

5 A

5) Which of the following describes Dalton's Law?
The total pressure of a gas mixture is the sum of the partial pressures of each gas

in the mixture.
B) Only one variable can be changed from an initial state to a final state for a gas.

C) The pressure of a gas is proportional to its volume.
D) The temperature of a gas is proportional to its volume.

6)__&

6) In the following diagram of a wave
i3}

A) (a) is wavelength and (b) is frequency
(a) is wavelength and (b) is amplitude
) (a) is frequency and (b) is amplitude
D) (a) is amplitude and (b) is frequency
E) (a) is amplitude and (b) is wavelength

n &

7) A sample of pure nitrogen has a temperature of 15°C. What is the temperature of the

pitrogen in units of Kelvin? , : - -
RIS K IS+27= 28%

A)288.15K
B) 288.2 K
C)290K

D) 300 K
288 K
8) Calculate the volume occupied by 56.5 g of argon gas at STP. (Ar = argon) 8) Q—
A)1,270L B)224L @31.7 L D)346L E) 1,380 L

<9Q'59/3C}95) Z h= | % STP= OOCL‘f 2N 5
enlT | ok




9) What is the maximum number of electrons in an atom that can have the following set of  9) ___/ )

quantum numbers?
n=41=3m=-2mg=+1/2
A)0 B) 10 06 (D1 E)2

10) "No two electrons in an atom can have the same four quantum numbers" is a statement  10) {%
of

@ the Pauli exclusion principle.
B) de Broglie's relation.
C) Dalton's atomic theory.
D) Hund's rule.
E) Bohr's equation.
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PartTI:  Short Answers (42 pts) Show work on all questions for partial and full credit even on
questions which do not specify. (in addition to the equations in Part I, the following equation may be useful:
Minitial Vinitial = Mfinal V finat )

1. Circle the following which are(weak acids X6 pts)

@y H Br HI CH;COO H HNO;3 HaSO4

(6 pts total, 2 pts each)

(a) H(CI - l

<b)K@o4/@ 11 )+ M WD)
}/er\ = X*’f = )

3. (a). Calculate the concentration (in Molarity = M) made up by using 3.7 grams of Li Br (FWof LiBr =
86.85 g/mole) dissolved to make up  0.500 Liters of solution. Show work. (5 pts))

(3Lt /30, ??)/@ S0WL) = 0.065 M

AN AN s

(b)If you dilute the solution by adding enough water to make up a total of 1.2 Liters of solution, what is the

new concentration 7 Show work. (5 pts) m ., h ‘/ ) m V

-

M= 0085 m Ve - OQQ Ve= /UL
(M) (1h) = 0. O?Wh)(o SDDJU

My (0,015 m)(0.5000) -
10
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4. 1If you have an angular momentum quantum number (€ ) of 2, what are the possible values of the magnetic

quantum number (me ) ? (5 pts)
o= ~S tL (AN

—

N\ﬁ—: b‘ll “|)Oi+l {'Z

5. What is the electron configuration for the element phosphorus (P) ?

152 255

(b) Show orbitals diagrams in the format i‘/_ _'l_ etc..... (5pts)

4 i_% —’L—\ 1s 2s

S

6. If you have a mixture of gases consisting of 1.2 moles of Hz, 2.7 moles of He, what is the mole

fraction (L) of Ha 2 (5 pts)

Y = {‘LJH);
" [ L sl 4 L) ned fle
29
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Part 111:
questions which do not specify.

1. If we are doing a titration by combining H Cl with Ba(OH), us
the Ba (OH), starting with 1.33 Liter of the HCI, how many liters o

+

+ 2H,0

Long Answers (38 pts) Show work on all questions for partial and full credit even on

1.23 M of the H Cl with 1.01 M of
'will you need ? (20 pts)

qu( oWy

2HCI Ba(OH), > BaCh

2
o),

\

@

(,9\ /776'\(0|/“);, 50“4

O 3ol

@/&(Ol*)z,f(?/h
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2. You have a gas at 35.2 °C ina 2.2 liter at 790.2 mm Hg in a container with a mov vable piston. You heat the
gass ampl e and remeasure the volume to be 4.9 liters wth wtemperature of 75.2°C What is the new

)ntﬁ of the gas? (18 pts)

= 4S5.0°C + M5 =2 5085 L (2,
\/\ 2.0 (B @

f, = 190mrly /940 = /,0397
- heLEp
T, = 1527 «L10IS = 54835 /g@

Qy 48,45

fhaw o2 |
(O&sa%)@m - orvx @

v Q{LCD | 1291¢

1 wéode @
( ”2”)%2 2‘%%) Oﬁl!ah»\
4.9

xam il fFall 2017 gam class page
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+ General Chemistry I Lecture Fall 2017 10/18/17 Wednesday 10 am Exam 111 Dr. Hahn Exam # 4 -/$

Name !C 6 A~ (print) Name (sign)

Please show work for partigr;dit 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 you run out of space, continue on the empty back
pages but clearly label where the remaining answers can be found (lf 1 can't find your answer or cannot read it, I obviously cannot
grade it.} Return the entire exam inclg ' rg-the-periodieta - : our exam pages and make sure thereare  real

pages and the periodic table,)

It is your responsibility to return the €ntire-s ak
directly into Dr. Hahn's hands. If you do not and the exam d:sappws or si
that exam will count as an UNEXCUSED missed exam

in Dr. Hahn's possession,

PV =nRT, R =0.08206 (L atm)/ (mol K) T7=T37T1 Tr = Tg+Tpt...
760 mm Hg =1 atm., °C+273.15=Kelvin M=moles/liter T ,=ny/(ny +np+ng...)

MULTIPLE CHOICE. Choose the one alternative that best completes the statement or answers the
question. (2 pts each, 20 pts total)

1) What is the maximum number of electrons in an atom that can have the following set of 1) § .

quantum numbers?
n=4/=3m=-2mg=+1/2 .
A) 6 B) 10 @1 D)2 E)O
2) "No two electrons in an atom can have the same four quantum numbers" is a statement ~ 2) @
of
A) Hund's rule.
B) Bohr's equation.
C) Dalton's atomic theory.

D) de Broglie's relation.
E) the Pauli exclusion principle.

3) A sample of pure nitrogen has a temperature of 15°C. What is the temperature of the 3)
nitrogen in units of Kelvin?
A) 290 K
B)2882K
C)288.15K
D) 300 K

@288 K

4) Electrons in an orbital with /=3 are in a/an
A) d orbital.
B) s orbital.

C) g orbital.
forbital.
) p orbital.
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5) Which of the following describes Dalton's Law?
A) Only one variable can be changed from an initial state to a final state for a gas.
B) The temperature of a gas is proportional to its volume.
The total pressure of a gas mixture is the sum of the partial pressures of each gas
in the mixture.
D) The pressure of a gas is proportional to its volume.

6) A sample of pure oxygen gas has a pressure of 795 torr. What is the pressure of the
oxygen in units of atmospheres?
A) 1.01 atm
B) 0.795 atm
C) 0.760 atm

1.05 atm
0.604 atm

7) Calculate the volume occupied by 56.5 g of argon gas at STP. (Ar = argon)
A)1380L B) 1,270 L C)34.6L D)224L @) 31.7L

8) Which of the following describes Dalton's Law?
The total pressure of a gas mixture is the sum of the partial pressures of each gas
in the mixture.
B) The pressure of a gas is proportional to its volume.
C) Only one variable can be changed from an initial state to a final state for a gas.
D) The temperature of a gas is proportional to its volume.

9) In the following diagram of a wave

A) (a) is frequency and (b) is amplitude
B) (a) is wavelength and (b) is frequency
C) (a) is amplitude and (b) is frequency
D) (a) is amplitude and (b) is wavelength
CE)(a) is wavelength and (b) is amplitude
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10) Identify the correct nef ionic equation for the reaction that occurs when solutions of
HNQO3 and KOH are mixed?
A) K*(ag) + NO3-(ag) — KNO3(aq)
(B)H*(ag) + OH-(aq) — H0()
HNOj3(aq) + KOH(ag) — H0(l) + KNO3(s)
D) HNOs(aq) + OH-(aq) — H2O(l) + NO3-(aq)
E) HNO3(aqg) +KOH(aq) — H20(1) + KNO3(aq)
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PartTI:  Short Answers (42 pts) Show work on all questions for partial and full credit even on
questions which do not specify. (in addition to the equations in Part I, the following equation may be useful:
Minitial Vinitiat = Mfinal Vfinal )

1. Circle the following which are strong acids . (6 pts)

——

HF’ @ (ur)  cmcoon @

(6 pts total, 2 pts each)

(a)@ 2€ 0 = | et

o K@) C%WW*X*“l)
—

2D + 5+ 4D = ze

/’
Oy i S -
b+ S8 G @

3. (a). Calculate the concentration made up by using 8.9 grams of Li Br (FW of LiBr = 86.85 g/mole) )

dissolved to make up 0.750 Liters of solution. Show work. (5 pts)) ((_0 hCoa W"k i

> ?qﬁ /3’@«?5\9&_‘/ /"'“/‘\ Mmooy by
O '@@. 150 g %’m

(b)If you dilute the solution by adding enough water to make up a total of 1.3 Liters of solution, what is the new

concentration ? Show work. (5 pts) MZ Vf; _ M{'— U’;
M2 O dem Ve 209509 Vo= 131
W\f,? CQ/V’Q\CO%\Q“ L
(1139 #OO(F/m
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4. If you have n (principal quantum number) = 3, what are the possible values of angular momentum quantum

number (€) (5 pts) ,,Q (?’\"(> @

Q=0

(b) Show orbitals diagrams in the format ik j_ etc..... (5pts)

6. If you haveamixture of gases consisting of 1.2 moles of Hz, 2.7 moles of He, what is the mole
fraction (X ) of He ? (5 pts)

X = ‘_2.4'7»0(“6#! = 0. LY als
[ 2l (3, +2,) ral e //W"’*
79

dﬂ’r"@ 2 —|

o~
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PartI1l: Long Answers (38 pts) Show work on all questions for partial and full credit even on
questions which do not specify.

1. If we are doing a titration by combining Hz SOs with Na OH using 2. of the H>SO4 with 2.55 M of
the K OH starting with 5.25 Liters of the Ho SO4 , how many liters of H jwill you need ? (20 pts)

Low

H,SOs + 2NaOH =>» Na; SO, + 2H, O

1A Naly

2.5
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2. You have 1.2 moles of a gas at 25.2 °C. If that gas occupies 2.5 milliliters volume, what is the

pressure of the gas? (18 pts)
Zp—;& }M\ WU* V\&f
T= 151 z/u?z o 22955k QD

V=2 Sund X /ooome = L 5K0 }X@

P20 D
(f Cz 50070 - (/. zg{)(omwm

(‘“ /'1‘(0.0?204, w‘% (M?%@

—
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