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Exam I General Chemistry I Lecture Spring 2014 4/1/14 Tuesday form 8:30 A Dr. Hahn Exam #

Name !(; M- (print} Name (sign)

Please show work for partial 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.  If I cannot read your
work, I obviously cannot grade it. (2 pts print and sign exam) If you run out of space, please continue on the back page

of the exam and clearly tell me where the remaining answer can be found.

(1 atm = 760 mm Hg = 760 torr) (Kelvin=0C + 273.15)(PV=nRT, R = 0.08206 (L atm)/{mol K)] [ (P2V7) / (P1 V1)=T2/T1]

Part] MULTIPLE CHOICE. Choose the one alternative that best completes the statement or answers the question.
No partial credit for MC. (2 pts per question, 22 pis pis total}

1) Give the temperature and pressure at STP {standard pressure and atmosphere). 1) £ )
A) 32K and 1 torr Hg
B) ¢°C and 1 mm Hg

25°C and 1.00 in Hg
(D)P°C and 1.00 atm
E) OK and 1.00 atm

2) In which orbital below would an electron {on average) be closest to the nucleus? ) 2) Q
A) 5d B) 2p Q) 4s D) 2p @25

3) How many H+ ions can the acid, H3PO4 , donate per molecule? 3) _D
A) 0 B)2 Ot 3

4) The number of cycles that pass through a stationary peint in a wave is cafled 4) l 2
A) median
B} wavelength

C) area

(D) frequency
E) amplitude

5) Describe the shape of a p orbital. 5) G
A) spherical
B} three balls
Q) four balls
D) eight balls
E) dumbbell shaped

6) The total pressure of a gas mixture is the sum of the partial pressure of its components is known as ~ 6) D
(otherwise in equation form: PT= Py +Pp+ P¢ ...)
A) Avogadro's Law
B) Charles's Law
() Ideal Gas Law
@ Dalton's Law
E) Boyle’s Law
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7) Give the net ionic equation for the reaction (if any) that occurs when aqueous solutions of HpS0O4  7) —D
and KOH are mixed.

A) Ht(ag) » OH(aq) + 2 K+(aq) + S042~(aq) — FRO() + K2S04(s)

B) 2 K*(aq) + SO42-(aq) — K2504(s)

C) Hyp2*(aq) + OH~(aq) - Ha(OH)2() ‘ s
®H+(aq)+0H—(aq) - HyO) ( all e ({ base ﬂyu_—f@( oY C)

E) No reaction occurs.

8) A basketball is inflated to a pressure of 1.90 atm i a 297.15 °K garage. What is the pressure of the 8) £Z
basketball outside where the temperature is,272.15

‘;é {volume is the same, V1=V2}
[(P1V1)/(P2V2) = T1 /T2 |

Y
I

! o
O < Z f ZD {2
A) 1.74 atm B) 2.00 atm C) 1.80 atm y 2.08 atm
/' 9) What is the maximum number of p orbitals that are possible (number of m; values for { = 1)? 9 €“I
A7 B)5 Q9 D)1 CE
10) Three identical flasks

contain three différent gases at standard ternperature and pressure. Flask A 10) ‘ 2
contains C2H4, flask B contains 03, and flask C contains F2-¥Wiieh-flagk contains the large
number of molecules? ;

A) flask A

5 i e &) \
C) flask C @ All contain same id [ ; l‘ /
) oo dtask
oA 5lf’ ﬁa 14 S e VG(W—-S&W""Z
11) The atmosphenc press is 1 mm Hg ‘Nhat is the pressure in torr? 1)
715 torr C) 28.1 torr D) 760 torr E) 31.8torr

U —

| Goadn 29725k
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Part I Short Answer: Write the word or phrase or circle the choice that best completes each
statement or answers the question. Seme questions may require that you show werk. If you do not
show work, you may lose points. Even on questions which do not require work, if you legibly show
work, you may get some partial credit.

Please show all work on this exam itself. If you are going to show work on the scratch paper and want
me to grade it, clearly indicate where I can find your work. (42 pts)

1. For the following unbalanced precipitation reaction complete by filling in the blanks. The reaction
does not need to be balanced. (2 pts each, 8 pt total)

Ca(NO:;)z (aq) + Naz PO, (aq) > Ca3(P()4)2 (S) + NaNQO; (aq)

a. Complete ionic form:

*L
(o @+2N0" @+ 3Na"ag) + PO @) > (Q(FY), @ + N @) +NOS" (a)

b. Net ionic form

s ,
G e+ roran > (a 9(@1)‘3 @)

2. Among the following compounds, circle all strong acids (1 pt each, 6 pts total)
@ HF @ CH:COOH (HCL) HCH:O;
3 For the following titration reaction if you neutralize a 1.5 M solution of HNO; of volume 250.0 mL

with a 0.55 M NaOH solution, how many mL of NaOH do you need?

HNO; + NaOH - NaNO; + H;0 Q' ?)\) C?,,S‘OfO)_ 6 X, F
: 01 -

To answer this question fill in the blanks below. Just complete the following for using the acid base titration
equation. (MacidVacidc=MpassViase). You do not need to solve for the actual final answer. (this question is
designed to allow you to complete your exam on time by not completely answering the question.) (2 pts
each, 8 pts total)

Macid=_ |,S M vaid - 2.90 0 ~L
;S\g M V base = Cfcn\",z leigw/

Al

M base = D
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4 Give the oxidation state for the following. Show work. (2 pts each, 6 pts total)
a 0in0, e~ b. sinsos2  F (a c. Fe in Fe ,% t/
St 4(0)=1 D
52> +6 | e = t&

5 If the total gas pressure inside a gas tank ts 1.2 atm. The gas tank has a mixture of helium and
hydrogen and the hydrogen pressure is 0.8 atm. What is the pressure of the helium ? (P o = Pa + Py + P

..-..... Y(show work) (4 pts) Piged * Fg + .:f’ 5?&»(101 = 1.2 cfan

C.¥ 2 o = + O dakn
{\, (/JA"‘ l12¢ ipﬂﬁ ) _0.8 O4MA

6 If the principal investigator number (n) =3, wha‘fgfe the po ssllﬁle values of angular momentum

quantum number (/) (circle one) (6 pts) ,
"5 L=0, "'6"')
a) -1,0 +1 '

0. 12 V\"’\:}ﬂ;?,

c) +% or-1

7 Match the following to the letters shown. The letters may only be used one time or not at all. (2 pts
each, 4 pts total)

(a) s block elements (b) p block elements (c) d block elements (d) fblock elements

/(c,

~ ‘ ~Periodic Table of the Elempn{s
Fao L/ e
! HEEAPN 5 g o son S|
g T SEIT T o
\\ gl |Be . f{ BICIN|0|F|Ne
Tel ] e
L a8 58 gg 08 ! T alalslElslalt
fladels| T el e &l n&TX & Elhls st
LN S RAKES LA TN R 1] B SRR AR
E3f 2] !thHoTeMRthAgO!]nﬂnSb'leo
LA R E AR R PR X
o ER N EAEEEEEE N CR NI T | %
L] os B Za| W Refos]ir | P fda g b0 | b8 feo | AL|Rn
O [BA Ll | T | W\ B | 08 LA AR R Y
K ARG Z & - =3
5 A -.mﬁum_m L5 | o =

o .
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Part 1. Long Answer Please show work for full credit and to receive partial credit. (34 pts)
**#+ Please attempt every problem for partial credit. You will get no partial credit if you just rewrite
the question with no change in anything, ****

Please show all work on this exam itself. ¥ you are going to show work on the scratich paper and want
me to grade it, clearly indicate where I can find your work

1. Ifagasin atank of volume 3.72 Liters is at temperature of 273.2 Kelvin has pressure 1.07
atmospheres. If the tank is allowed to heat up to 303.7 Kelvin temperature, what is the new pressure
in atmospheres assuming that the volume has not changed ? [(P2V2)/(P1 V1) = (T2/T1)] (17 pts)

Vo= 5128 %:3.721
T 21M3,0K T2 2%07.7¢€

F o (070 £, ="
5

G40 _ j0hk
70N~ (A7)~ 21%.21¢

@l 21 bk </'07M

?z,? /,/Giaf’hk
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2. If you do the following reaction starting with 12.3 mL of a 2.5 M solution of H:PO, (assume excess
NaOH) , what is the theoretical yield of the H>O(g) in Liters 7 (1 mole gas = 22 4 liters) (hint: think moles
of H:PO4) (17 pts)

HsPO4(aq) + 3 NaOH(aq) 2 3H,0(g) + NasPO4 (aq)

(L)« LS M(/Hfff)g %H/LZD lﬂO(‘Q’)
lky Pl /OODM
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Exam III General Chemistry I Lecture Spring 2014 4/1/14 Tuesday form8:30 B Dr. Hahn

Name

(print) Name

Exam #

(sign)

7

Please show work for partial 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.  If I cannot read your
work, I obviously cannot grade it. (2 pts print and sign exam) If you run out of space, please continue on the back page

of the exam and clearly tell me where the remaining answer can be found.

(1 atm = 760 mm Hg = 760 tore) (Kelvin=0C + 273.15)(PV=nRT, R = 0.08206 (L. atra}/(mol K)] [ (P2V2) / (P1 V1)=T2/T1}

PartI MULTIPLE CHOICE. Choose the one alternative that best completes the statement or answers the question.
No partial credit for MC. (2 pts per question, 22 pts pts total)

1) Describe the shape of a p orbital.
A) eight balls
B) sphericai
C) four balls
Yumbbell shaped
three balls

2) Three identical flasks contain three different gases at standard temperature and pressure. Flask A
contains C2Hg, flask B contains (03, and flask C contains F2. Which flask contains the largest
number of molecules?

A) flask A B) flask B
Q) flask C @ All contain same number of molecules.

3) The number of cycles that pass through a stationary point in a wave is called
e frequency
B) wavelength
C) median
D) amplitude
E} area

4) A basketball is inflated to a pressure of 1.90 atm in a 297.15 °K garage. What is the pressure of the
basketball cutside where the temperature is 2’72.15‘?? {volume is the same, V1=V )

{(P1V(PaV3) = T§ /T2 ] [
A) 1.80 atm 1.74 atm C) 2.08 atm D) 2.00 atm

5) Give the temperature and pressure at STP (standard pressure and atmosphere).
A) 0°Cand 1 mm Hg

(2 0°C and 1.00 atm
0K and 1.00 atm

D) 25°C and 1.00in Hg
E) 32K and 1 torr Hg

6) How many H+ ions can the acid, H3PO4 , donate per molecule?

A1 B) 2 @ D)o
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7) The total pressure of a gas mixture is the sum of the partial pressure of its components is known as
(otherwise in equation form: PT= P, +Pp+P¢ ...)
A) Boyle's Law
B) Avogadro's Law
C) Charles's Law
D) Ideal Gas Law
Dalton's Law

8) In which orbital below would an electron (on average) be closest to the nucleus?
A)5d B) 4s @25 D) 2p E) 2p

9) The atmospheric pressure is 715 mm Hg. What is the pressure in torr? :
A) 28.1 torr B) 31.8torr @715 torr D} 13.8torr E) 760 torr

10) What is the maximum number of p orbitals that are possible (number of m values for { = 1)?

A) 5 B)1 09 @3 E)7

11) Give the net ionic equation for the reaction (if any) that occurs when aqueous solutions of H2504
and KOH are mixed.
A) 2K*(aq) + S042-(aq) —~ K2504(s)
B) H*(aq) + OH~(aq) + 2 K*(aq) + SO42~(aq) — H20() + K2504(s)
H*(ag) + OH~(aq) — Hp0()
D) Hp2*(aq) + OH~(aq) - Ha(OH)2())
E) No reaction occurs.

n O
9 C
0
m C
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Part I _Short Answer: Write the word or phrase or circle the choice that best completes each
statement or answers the question. Some questions may require that you show work. If you do not
show work, you may lose points. Even on questions which do not require work, if you legibly show
work, you may get some partial credit.

Please show all work en this exam itself. If you are going to show work on the scratch paper and want
me to grade it, clearly indicate where I can find your work. (42 pts}

i. For the following unbalanced precipitation reaction by filling in the blanks. The reaction does not
need to be balanced. (2 pts each, 8 pt total)

Ca(NOs); (ag) + NazPOs(aq) = Cas(PO4): () + NaNO; (aq)

a. Complete ionic form:
Ca(aq) + 2NO;” (aq) + }/\/(3 ap+ POs° (aq) > Caz(PO4)(s) +Na'(aq) + /U (aq)

b. Net ionic fofm:

& o
} CG\ (aq) + L G?O{L (ag) > Cas(POs) (5)

2. Among the following compounds, circle all weak acids (1 pt each, 6 pts total)
;x ;P——o—'—“-—_-
80,  (HF ) HNO, H,CO0R) HCl (HACHO; )
3 For the following titration reaction if you neutralize a 3.7 M solution of HNO; of volume 73.2 mL

with a 2.55 M NaOH solution, how many m], of NaOH do you need?

HNO; + NaOH > NaNO; + H;0 %,’)) CEU - /(95, Z.jy\/(
(2,55)

To answer this question fill in the blanks below. “Just complete the following for using the acid base titration
equation. (MacidVacid=Mbasc Viase). You do not need to solve for the actual final answer. (this question is
designed to allow you to complete your exam on time by not completely answering the question.) (2 pts

each, 8 pts total)

Macid= 2);?”\/\ Vacid = ,’)%JZ/YV(
M base = 2 i SS‘ i’V\ V base = (Q ﬂ’)-.}f‘ /&W—
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4 Give the oxidation state for the following. Show work. (2 pts each, 6 pts total)

2 Kin KO\ b. CainCa £&¥0 ¢ CinK;COs —+4
gy J A el tnat T/l ",L(e——&*ﬂ 2)

G F2vc+2(2) =0
< = -2 +b=+4

5 If the total gas pressure inside a gas tank is 738 torr. The gas tank has a mixture of helium and
hydrogen and the hydrogen pressure is 28 torr. What is the pressure of the h}%_en ? (Pum=P,+P,+ P,
cerven. ) (show work) (4 pts) e

ffw: The + P, = 10y Lovv + &Dﬂe 1 L& éony
Pre = Threor =28 con = U 0-door

6 If the principal investigator number (n) = 4, what are the possible values of angular momentum

quantum number (7 } (circle one) (6 pts) ‘
) 2u1012 X: O[“ Ch"l)
a Tay T )+9+ i =
.23 N—= 4 -1< %
¢y +¥or-Y%
,( = O}

7 Match the following to the letters shown. The letters may only be used one time or not at all. (2 pts
each, 4 pts total)

(a) s block elements (b} p block elements {c) d block elements (d) fblock elements

Periodic Table of the Elem ~
s =
'l‘ﬂ.m T Tp gl ik
S T
2ilile] - , En 6] F]ne] .
or o ]
0 e B P e i
PPl iMeing a8 58 g6 08 Paolag LALISIIE LS | CLiA
e 3 FREREEERFEEAERFER AR k] )
AR R A AR AR A A
| ot el o e | e o 0 et | s R | S8 L e ) B 1K
EN IS » -1 n o - " FREEEE D N v
A R R I I IR AR B
sam | m b e L] vt | | e i LA X
LR L e 128 o 5 . S
Plesim s |pr ) wirelos)nls 7 | ¢t | 68 | #o | Az [Re
o | e 1 ) O8 L T AL | T[S LB B | AR
V§ B | (e (2 Db sg | Bh{d | - | ; =
ﬂ,mmn-ammmwum 152 | -
P
TR TR O T
CePrNdeSmEqu'm&HnE 'ﬁn\!‘hlu
ARt P )
e N T e R e s
| 7al G| o) Byl | B 00 B (P 0 o [y
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Part Il. Long Answer Please show work for full credit and to receive partial credit. (34 pts)

*xx* Please attempt every problem for partial credit. You will get no partial credit if you just rewrite
the question with no change in anything, ****

Please show all work on this exam itself. I you are going to show work on the scratch paper and want
mte to grade it, clearly indicate where I can find your work

L. 7.23 moles of a gas at temperature of 278.2 Kelvin and pressure of 0.978 atmospheres occupies what
volume in liters ? [PV=nRT, R=0.08206 (Liter atm) / {mol Kelvin)] (17 pts)

n= 71}!\49'((
T= 2700«

/=7 4
Pv=nil /
(0.9t V' = (17 Z}MXO‘ ora00 274"'2,5)

/- 7:19M(O‘6%(27?2/@

T (0,97 85%)

/= [65.3 gtz, _ 51414
/
(69 fder

)d
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2 If you do the following reaction starting with 250.2 mL of 1.5 M solution of H2SOs(assume excess
Al), what is the theoretical yield of the Hx(g) in Liters 7 (1 mole gas =22 4 liters) ¢hint: think moles of
H:S804) (show work) (17 pts)

2Al(s) + 3 H;804(aq) 2 Al(SO4); (aq) + 3Hx(g)

EY) \ s
' Z\jﬁéff /EWL/ 1LY 2 19)

‘\ 2 )\ oot )\ et | Q o 7/

Wy dg Goln I 90

( W tf@"{t’/(;/' 3‘,‘?{;?
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Exam HI General Chemistry1 Lecture Spring 2014 4/1/14 Tuesday form 9:55 A Dr. Hahn Exam #

Name

k Q/j} , (print) Name (sign)

Please show work for partial 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,  If I cannot read your
work, I obviously cannot grade it. {2 pts print and sign exam) If you run out of space , please continue on the back page

of the exam and clearly tell me where the remaining answer can be found.

(1 atm = 760 mm Hg = 760 torr) ( Kelvin=0C + 273.15)(PV=nRT, R = 0.08206 (L atm)/(mol K} { P2V} / (P1 V1)=To/T1]

Part1

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

No partial credit for MC. (2 pts per question, 22 pts pts total)

1) How many H+ ions can the acid, H2504 , donate per molecule? 1) ! 2
A0 B)1 03 @ 2

2) Give the temperature and pressure at STP (standard pressure and atmosphere). 2) !
A) 0K and 1.00 atm
B) 0°C and 1 mm Hg

0°C and 1.00 atm
25°C and 1.00 in Hg

E) 32K and 1 torr Hg

3} Give the net ionic equation for the reaction (if any) that occurs when aqueous solutions of Hp501  3) Zﬁ‘:
and KOH are mixed.

H*(aq) + OH-(aq) — H20()
B} H*(aq) + OH~(aq) + 2 K*(aq) + 5042-(aq) — HaO(1) + Kp504(s)
C) Ha2*(aq) + OH~(aq) — H2(OH)2(D)
D) 2 K*(aq) + $042-(aq) - K2504(s)

E) No reaction occurs.

4) Wl‘:cl'i c:)fg the io#owing samples wﬂl have the greatest volume at STP? l\ } 4) é%
@5:5 mol He %_\/_“‘Qét ,,Z;eg J(’=# m 9—‘_02___ jaT
0.31 mol Clp _ i - ] e :
D) 3.12 mol O WW Légl L/O(U-"'“'e /"f r

E) Al of these samples would have the same volume at STP.

(e " =4or) 9 15

5) The atmospheric pressure is 715 mm Hg. What is the pressure in torr?

A) 28.1 torr 715 torr C) 31.8torr D} 760 torr E) 13.8 torr
6) The distance between adjacent crests in a wave is called 6) l )
A) frequency :
B) median
() area
\_DJ wavelength :
'E) amplitude
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7} A basketball is inflated to a pressure of 1.90 atm in a 297.15 °K garage. What is the pressure of the 7} !;g
basketball outside where the temperature is 272.15E {volume is the same, V1 =V2 )

[(PAVU/(PaVy) = T1/ Ty |

A) 2.00 atm 1.74 atm C) 2.08 atm D) 1.80 atm
8) What is the maximum number of d orbitals that are possible? (number of m values for{ = 2) 8) éz
A) 3 @)s 0)9 D)7 B1

9) The total pressure of a gas mixture is the sum of the partial pressure of its components is known as  9) 2
(otherwise in equation form: P7= Py + P+ P; ...)
A) Boyle's Law '
B) Charles's Law
C) Ideal Gas Law
V) Dalton's Law
) Avogadro's Law

10} Describe the shape of a s orbital. 10) _@
A) eight balls

B) three balls

C) four balls

D) dumbbell shaped
spherical

1) In which orbital below would an electron (on average) be farthest from the nucleus?
A) 3s B) 1s Q) 2p @ E) 3d

/V\”Ir\(,\g”fv( WW ~+# Jg%efminf?)

(7, 20 bor) OO _%9;19_5 T
(A 0h) ~\ ) alasts

_Q,?ELQM_W
(;q%
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Part IT_Short Answer: Write the word or phrase or circle the choice that best completes each
statement or answers the question. Some questions may require that you show work. If you do not
show work, vou may lose points. Even on guestions which do not require work, if you legibly show
work, you may get some partial credit.

Please show all work on this exam itself. ¥f you are going to show work on the scratch paper and want
me to grade it, clearly indicate where I can find your work. (42 pts)

1. For the following unbalanced precipitation reaction, complete by filling in the blanks. The
reaction does not need to be balanced. (2 pts each, 8 pt total)

[ —

Mg Cl (2q) + LisS (ag) > Mg$ (s) + LiCl (aq)

a. Complete ionic form:

_ L i -
b)f; (aq) + 2CI" (aq) + 2Li'(aq) + S%(aq) = }l% é (s) + Li''(aq) + CI''(aq)

b. Net ionic form:

-2 | .
Mg (ag) + ___§ @) > g O O

2. Among the following compounds, circle al@l pt each, 6 pts total)

3 For the following titration reaction if you neutralize a 0.55 M solution of KOH of volume 125.0 mL
with a 2.50 M H Cl solution, how many mE. of H C1 do you need?

KOH + HCI = KCl + H;O gO‘ ﬂ) ( iﬁi—@) - Z 7/5W

To answer this question fill in the blanks begow. Just complete the following for using the acid base titration
equation. (MacidVacia™Mbase Vbase). _You do not need to solve for the actual final answer. (this question is
designed to allow you to complete your exam on time by not completely answering the question.) (2 pts
each, 8 pts total)

M acid = 2{70 M vacid = (| A b}vi%m\
M base = 6, S\S\ N V base = /2. 5\, O /)b(
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4 Give the oxidation state for the following. Show work. (2 pts each, 6 pts total) @

a. Iin I 2 0 0 b Finr}CaFILL c. PmPO{@_
elgmtnf AR S £+ ez) N

5 If the total gas pressure inside a gas tank is 770 mm Hg. The gas tank ha%a mixture of nitrogen and
hydrogen and the nitrogen pressure is 23.8 mm Hg. What is the pressure of the r(fen ? (P ot =P+ Py +

Pe ) (show work)(g) pts) f 7 ,7 Ol {9

O 258 mmiig ﬁ% 9 omm/zﬁé Z%J}mm/—);

6. If the angular momementum quantum number (/) = are the possible values o magnetic

quantum number (my) (circle one) (6 pts) .F-’ 7 .

@-4, -3,-2,-1,0,+1,+2,+3,+4

3 012545 Mg = "6“, _"5/ MZ/ - y S ﬂ/ T +7 f T¢

7 Match the following to the letters shown. The letters may only be used one time or not at all. (2 pts
each, 4 pts total)

(a) s block elements (b) p block elements (c) d block elements (d) f block elements

Periodic Table of the Elements

ﬁf‘ rgﬂ%ﬂ&
Uhmith - T Bs Th s i
T AR ATE R
zune BICIN[D F [Ne
oi_fume st s v e
nT e A PSRN K
LY 5 AL S L S L
13 If: : "
dialeTavlaminalala 2l alels | sk
o [ o B o] wanf ok | 53l em | mi piove] oE | wos | o
E T T e [ tele o o lels =yelsts 1z
5|8 |Sc[lY | Zr|wbiMoyTe iRy |2 |Pd g (G4l T |Sn S0 iTe | T 126
pre ) sz ol moe | on | 55 Juovrnd imo |ilo | i} ke | iena | S a8
S N0 B R I B B - I 3 T
AR R R AR PR E ENETY R Lo 22 7Y P35
ER AL LR R ™ L3 0
b5 |Ra I ENL 2 -
Lo 2om | e | § pe ) gen | pon | gum = {=a |
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Part ITl. Long Answer Please show work for full credit and to receive partial credit. (34 pts)

#x%% Please attempt every problem for partial credit. You will get no partial credit if you just rewrite
the guestion with no change in anything, ****.

Please show all work on this exam itself. If you are going to show work on the scratch paper and want
me to grade it, clearly indicate where I can find your work

I. A gas in an internal combustion engine is heated from 298.2 Kt0378.2 K. The volume of the gas
changes from 1.58 Liters to 3.27 Liters. If the initial pressure was 0.987 atmospheres, what was the
final pressure in atmospheres? [(P2V2)/(P1V1) = (T2/T1)] (17 pts)

T=1952K T, - 473k
\/i > 'tb\gﬁ VZ 2 ;;Z?,é
q

[ 20,9814 Fr= ’
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2 If you do the following reaction with 5.23 grams of the O, (Formula Mass of O, = 32,00 g/mol)
(assume limiting reagent of Oz), what is the theoretical yield of the Na(g) in Liters ? (hint: think moles of
() (1 mole gas = 22 4 Liters) (17 pts)

4NH3(g) + 4 NO(g) + Ox(g) -? 4 Na(g) + 6 H20(g)

Y Z17 _&_ 4‘”)(, 1&4}2 _ /4 é%/

Ue ” H2,0 l
¢ OL\
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Exam III General Chemistry I Lecture Spring 2014 4/1/14 Tuesday form 9:55 B Dr. Hahn Exam #
Name A[/ !9 Lfy (print) Name (sign}
N

Please show work for partial 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.  If I cannot read your
work, I obviously cannot grade it. (2 pts print and sign exam) If you run out of space , please continue on the back page

of the exam and clearly tell me where the remaining answer can be found.

{1 atm = 760 mam Hg == 760 torr) (Kelvin =0C + 273.15){PV=nRT, R = 0.08206 (L atm)/(mol K)] [ (P2V2) / (P V1)=T2/Ty]

Part] MULTIPLE CHOICE. Choose the cne alternative that best completes the statement or answers the question.
No partial credit for MC. {2 pts per question, 22 pts pts total}

1) Describe the shape of a s orbital.
A) four balls
B) three balis
C) dumbbell shaped
spherical
E) eight balls

2) In which orbital below would an electron (on average) be farthest from the nucleus?
A) 1s B) 2p ) 3d . D)3s @4f

3} A basketball is inflated to a pressure of 1.90 atm in a 297.15 °K garage. What is the pressure of the
basketball outside where the temperature is 2?2*15% (volume is the same, V1 =V?2)

(PIV1)/(PV2) = T1/ Ty | L
A) 2.00 atm B) 1.80 atm C) 2.08 atm 1.74 atm

4} The distance between adjacent crests in a wave is called
A} median
@ wavelength
C) amplitude
D} frequency
E) area

3) Give the temperature and pressure at STP (standard pressure and atmosphete).
0°C and 1.00 atrmn
B) 0°C and 1 mm Hg
C) 32K and 1 torr Hg
D) 25°C and 1.00in Hg
E) 0K and 1.00 atm

6) How many H+ ions can the acid, H2504 , donate per molecule?
A) 0 @ 2 O3 Dy1

Dr. Hahn General Chemistry I Lecture Exam II Spring 2014  9:355formB  page
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7} The total pressure of a gas mixture is the sum of the partial pressure of its components is known as
(otherwise in equation form: P7= P + Pp+P¢ ..)
A} Boyle's Law
B) Charles's Law
Dalton's Law
D) Avogadro's Law
E) Ideal Gas Law

8) What is the maximum number of d orbitals that are possible? {number of m; values for{ = 2)

A7 B) 1 @5 D)3 E) 9

9) Give the net jonic equation for the reaction (if any) that occurs when aquecus solutions of H2504
and KOH are mixed.
A) 2 K*aq) + SO42-(aq) = K2SO4(s)
(B H*(ag) + OH-(aq) > H200)
) H*(aq) + OH~(aq) + 2K*(aq) + 5042~(aq) — HpO(1) + K2504(s)
D) Hp2*(aq) + OH~(aq) —~ H2(OH)2(D)
E) No reaction occurs.

10) Which of the following samples will have the greatest volume at STP?
) 5.0 mol He
B} 0.31 mol Cly

C) 3.12mol Oy

D) 1.09 mol Ne
E) All of these samples would have the same volume at STP.

11) The atmospheric pressure is 715 mm Hg. What is the pressure in torr?
A) 28.1torr B) 138 torr @715 torr D) 760 torr E) 31.8torr

10) ﬂ:

11) (

Dr.Hahn  General Chemistry I Lecture  Exam T Spring 2014 9:55 form B page 2



Part Il Short Answer: Write the word or phrase or circle the choice that best completes each
statement or answers the question. Some questions may require that you show work. If you do not
show work, you may lose points. Even on questions which do not require work, if you legibly show
work, you may get some partial credit.

Please show all work on this exam itself. If you are going to shew work on the scratch paper and want
me to grade it, clearly indicate where I can find your work. (42 pts)

1. For the following unbalanced precipitation reaction, complete by filling in the blanks. The
reaction does not need to be balanced. (2 pts each, 8 pt total)

Mg Cl2 (ag) + LixS (aq) > Mg S(s) + LiCl (ag)

a. Complete ionic form:

- T
Mg “(aq) + 4@;_ (aq) + 2Li"(aq) + S7 (a) > MgS(s) + M_ZL(MDJr Ct (aq)

b. net ionic equation
. ,k—]/ > ""L
ﬁm%,,(aco + 5 (aq) > MgS$ (5)

2 Among the following compounds, circle all weak bases .(1 pt each, 6 pts total)
R ek

NaOH @ Ba(OH),  Ca(OH), @ LiOH

3 For the following titration reaction if you neutralize a 3.77 M solution of KOH of volume 37.8 mL
with a 2.55 M HCI solution, how many CnL of HCl do you need?

20318 _ 55,9
e -
2.55)
To answer this question fill in the blanks bélow. Just complete the following for using the acid base titration
equation. (MaidVacia=Mbase Viase).  You do not need to solve for the actual final answer. (this question is

designed to allow you to complete your exam on time by not completely answering the question.) (2 pts
each, 8 pts total)

Macid=__ 245 M\ | vacid = (§ 8k g
M base = /17!,’\[] H\ V base = 2}7,,9'fn_,€

Dr. Hahn  General Chemistry I Lecture Exam IIl  Spring 2014 form (9:55 am TR form B) page 3
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1A
4 Gtve the oxidation state for the following, Show work. (2 pts each, 6 pts total) @

a NmNo2 . LiinLi 2€¥0 ¢.  SinH,SO; @

A +54+4(2) =0
mﬁ\. A

N = +4

5 If the total gas pressure inside a gas tank is 1.13 atm. The gas tank has a mixture of oxygen and
argon and the argon pressure is 0.7 atm. What is the pressure of the axgbn ? (P w1 =Pa+ Po+Pc ....... )
(show work) (4 pts)

P ol =Fo, * fpr 5, = /f St =0, 7 e
b s 0 T00 0 G,

6 If the angular momementum quantum number (#/) = 3, what are the possnble
quantum number (my) (circle one) (6 pts) _/Q — }

Beiz™ ™™ ny o 2,0, 124

c) 0,1,2345 /

7 Match the following to the letters shown. The letters may only be used one time or not at all. (2 pts
each, 4 pts total)

(a) s block elements (b) p block elements (c) d block elements (d) f block elements

-

LER R
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Part I11. Long Answer Please show work for full credit and to receive partial credit. (34 pts)
**** Please attempt every problem for partial credit. You will get no partial credit if you just rewrite
the question with no change in anything, ****

Please show all work on this exam itself. If you are going to show work on the scratch paper and want
me to grade it, clearly indicate where I can find your work

1. If 2.33 moles of a gas at pressure 2.30 atmosphere occupies a volume of 3253 liters, what is the
temperature of the gas in kelvin ? [PV=nRT, R=0.08206 (Liter atm} / (mol Kelvin)] (17 pts)

245 ol
g’ — Z,é’{}m_

V= 925, 94

395 — 39 1x0 Kk
9 C ovref
é% 3:} f:;’}
A
. (i~ by GLimns
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2 If you do the following reaction starting with 7.237 grams of the Fe;Os (s) (Formula Mass of Fe;0;
= 159.7 g/mole) (assume excess CO), what is the theoretical yield of the CO; (g) in Liters ? (hint: think
moles of Fe;O3 {1 mole gas = 22 4 Liters} (17 pts)

FexO; (s) + 3CO(g) > 2Fe(s) + 3CO;(g)

Dr. Hahn  General Chemistry I Lecture Exam ITI  Spring 2014 form (9:55 am T,R form B) page 6
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Exam I General Chemistry I Lecture Spring 2014 4/1/14 Tuesday form8:30 A 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.
Multiple choice questions have no partial credit. ~ Please write anything you want graded legibly.  If I cannot read your
work, I obviously cannot grade it. (2 pts print and sign exam) If you run out of space , please continue on the back page

of the exam and clearly tell me where the remaining answer can be found.

( 1 atm = 760 mun Hg = 760 torr) ( Kelvin=9C + ?_73.15)(PV=nRT, R = 0.08206 (L atm)/(mol K3} [ (P2 V9) / (P1 V1)=T2/Ty]

Partl MULTIPLE CHOICE. Choose the one alternative that best completes the statement or answers the question.
No partial credit for MC. (2 pts per question, 22 pts pts total)

1) Give the temperature and pressure at STP (standard pressure and atmosphere). 1)
A) 32X and 1 torr Hg
B) 0°C and 1 mm Hg
C) 25°C and 1.00 in Hg
D) 0°C and 1.00 atm
E) 0K and 1.00 atm

2) In which orbital below would an electron (on average) be closest to the nucleus? 2)
A) 5d B) 2p C) 4s D) 2p " E)2s

3) How many H+ ions can the acid, H3PO4 , donate per molecule? 3
A)O B)2 Q1 D)3

4) The number of cycles that pass through a stationary point in a wave is called 4)
A) median
B) wavelength
C) area
D) frequency
E) amplitude

5) Describe the shape of a p orbital. 5)
A) spherical
B) three balls
C} four balls
D) eight balls
E} dumbbell shaped

6) The total pressure of a gas mixture is the sum of the partial pressure of its components isknownas  6)
(otherwise in equation form: Py= Pa+Pp+Pe -..) -
A) Avogadro's Law '
B) Charles's Law
Q) Ideal Gas Law
D) Dalton's Law
E) Boyle's Law

Dr. Hahn General Chemistry I Lecture Exam HI Spring 2014 8:30form A page 1



7) Give the net ionic equation for the reaction (if any) that occurs when aqueous solutions of H2504  7)
and KOH are mixed. ; '
A) H¥(aq) + OH(aq) + 2 K¥(aq) + 5042—(aq) — Ho Q) + K2504(s)
B) 2 K*(aq) + SO42-(aq) — K2504(s)
C) Hp2Haq) + OH~(aq) —> Ha(OH)2(D)
D) H*(aq) + OH~(aq) = H20()
E) No reaction occurs.

8) A basketball is inflated to a pressure of 1.90 atm in a 297.15 °K garage. What is the pressure of the 8)
basketball outside where the temperature is 272.15X°? (volume is the same, V1 = V2 )

[(P1V1)/(P2V2) = T1/T2 ]

A) 1.74 atm B) 2.00 atm C) 1.80 atm : D) 2.08 atm
9) What is the maximum number of p orbitals that are possible (number of m values for { = 1)? 9)
A)7 B)5 a9 D)1 E)3

10) Three identical flasks contain three different gases at standard temperature and pressure. Flask A 10)
contains C2H4, flask B contains O3, and flask C contains F2. Which flask contains the largest
number of molecules?

A) flask A B) flask B
C) flask C D) AH contain same number of molecules.

11) The atmospheric pressure is 715 mm Hg. What is the pressure in torr? 11)
A) 715 torr B) 13.8 torr C) 28.1 torr D) 760 torr E) 31.8torr

Dr.Hahn  General Chemistry I Lecture Exam I Spring 2014 8:30 form A page 2



Part II Short Answer: Write the word or phrase or circle the choice that best completes each
statement or answers the question. Some questions may require that you show work. If you do not
show work, you may lose points. Even on questions which do not require work, if you legibly show
work, you may get some partial credit.

Please show all work on this exam itself. If you are going to show work on the scratch paper and want
me to grade it, clearly indicate where I can find your work. (42 pts)

1. For the following unbalanced precipitﬁtion reaction complefe by filling in the blanks. The reaction
does not need to be balanced. (2 pts each, 8 pt total)
Ca(NOs); (ag) + NasPOs(aq) > Caz(POa)2(s) + NaNO;{(ag) -
a. Complete ionic form:

(aq) + 2 NOs™ (aq) + 3 Na''(aq) + POs > (aq) > (s) + Na' (aq) +NOs™ (aq)

b. Net ionic form

(aQ) + POl (@) @ __ (9
2. Among the following compounds, circle all strong acids (1 pt each, 6 pts total)
HaS04 HF HNO; CH;COOH HCl HCH,0,
3 For the following titration reaction if you neutralize a 1.5 M solution of HNO; of volume 250.0 mL

with a .55 M NaOH solution, how many mlL of NaOH do you need?

HNO; + NaOH = NaNO; + H,0

To answer this question fill in the blanks below. Just complete the following for using the acid base titration
equation. (MucidVacid=Mbase Viase). YU do not need to solve for the actual final answer. (this question is
designed to allow you to complete your exam on time by not completely answering the question.) (2 pts
each, 8 pts total)

M acid = ' Vacid =

M base = V base =

Dr.Hahn  General Chemistry I Lecture Exam Il Spring 2014 form (8:30T,R form A)  page 3



4 Give the oxidation state for the following. Show work. (2 pts each, 6 pts total)

a. 0in0, b. S in S04 c. FeinFe O

5 If the total gas pressure inside a gas tank is 1.2 atm. The gas tank has a mixture of helium and
hydrogen and the hydrogen pressure is 0.8 atm. What is the pressure of the helium ? (P ot =Pa + Py + P
c++.«.. J(show work) (4 pts)

6 If the principal investigator number (n) = 3, what are the possible values of angular momentum
quantum number (7 )} (circie one) (6 pts)

a) -1,0,+1 .

b) 0,1,2
c) +% or—-%

7 Match the following to the letters shown. The letters may only be used one time or not at all. (2 pts
each, 4 pts total)

{(a) s block elements (b) p block elements (c) d block elements (d) f block elements

)
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Part ITl. Long Answer Please show work for full credit and to receive partial credit. (34 pts)
sxx% Please attempt every problem for partial credit. You will get no partial credit if you just rewrite
the question with no change in anything.****

Please show all work on this exam itself. Tf you are going to show work on the scratch paper and want
me to grade it, clearly indicate where I can find your work

1. Ifagas in a tank of volume 3.72 Liters is at temperature of 273.2 Kelvin has pressure 1.07

atmospheres. If the tank is allowed to heat up to 303.7 Kelvin temperature, what is the new preséure
in atmospheres assuming that the volume has not changed ? [(P2V2)/(P1 V1) = (T2/T1)] (17 pts)

Dr. Hahn  General Chemistry'I Lecture Exam I Spring 2014 form (8:30T,R form A) ~ page 5



2. If you do the following reaction starting with 12.3 mL of a 2.5 M solution of H3PO;4 (assume excess
NaOH) , what is the theoretical yield of the H2O(g) in Liters ? (1 mole gas =22.4 liters) (hint: think moles

of HsPO4) (17 pts)

H;3;POg4(aq) + 3 NaOH(aq) -> 3H;0(g) + NasPO; (aq)
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Exam II General Chemistry I Lecture Spring 2014 4/1/14 Tuesday form830 B Dr.Hahn Exam # 2 £ ‘/2/

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.
Multiple choice questions have no partial credit.  Please write anything you want graded legibly.  If I cannot read your
work, I obviously cannot grade it. (2 pts print and sign exam) If you run out of space , please continue on the back page

of the exam and clearly tell me where the remaining answer can be found.

(1 atm = 760 mm Hg = 760 torr) (Kelvin=0C + 273.15)(PV=nRT, R = 0.08206 (L atm)/(mol K} { (P2V2) { (P1 V1)=T2/T1]

Part] MULTIPLE CHOICE. Choose the one alternative that best completes the statement or answers the question.
No partial credit for MC. (2 pts per question, 22 pts pts total)

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

2) Three identical flasks contain three different gases at standard temperature and pressure. Flask A 2)
contains CoHy, flask B contains O3, and flask C contains F2. Which flask contains the largest
number of molecules?
A) flask A B} flask B
C) flask C D) All contain same number of molecules.

3) The number of cycles that pass through a stationary point in a wave is called 3)
A) frequency
B) wavelength
() median
D) amplitude
E) area

4) A basketball is inflated to a pressure of 1.90 atm in a 297.15 °K garage. What is the pressure of the 4)
basketball outside where the temperature is 272.15°K7? (volume is the same, V1 =V7)

[(P1V1/(P2V2) = T1/T2 ] . le.
A) 1.80 atm B) 1.74 atm C) 2.08 atm D) 2.00 atm
5) Give the temperature and pressure at STP (standard pressure and atmosphere). 5)
A) 0°Cand 1mm Hg
B) 0°C and 1.00 atm

C) 0K and 1.00 atm
D) 25°C and 1.00 in Hg

E) 32K and 1 torr Hg
6) How many H+ ions can the acid, H3PO4 , donate per molecule? o 6)
Ayl B)2 O3 D)o

Dr. Hahn General Chemistry I Lecture Exam III Spring 2014 830 formB page 1



7) The total pressure of a gas mixture is the sum of the partial pressure of its components is known as
(otherwise in equation form: PT= Pa +Pp+Pe - )
A) Boyle's Law
B) Avogadro's Law
C) Charles's Law
D) Ideal Gas Law
E) Dalton's Law

8) In which orbital below would an electron (on average) be closest to the nudleus?
A) 5d B)4s Q) 2s D) 2p E) 2p

9) The atmospheric pressure is 715 mm Hg. What is the pressure in torr? ‘
A) 28.1 torr B) 31.8 torr Q) 715 torr D) 13.8 torr E) 760 torr

10) What is the maximum number of p orbitals that are possible (number of m values for { = 1)?
A)5 B 1 a9 D)3 E)7

11) Give the net ionic equation for the reaction (if any) that occurs when aqueous solutions of HS0O4
and KOH are mixed.
A) 2 K*(aq) + S042~(aq) - K2804(s)
B) H+(aq) + OH~(aq) + 2 K*(aq) + 5042-(aq) — Hz0() + K2504(s)
C) H*(aq) + OH~(agq) — HoO()
D) HpZ*(aq) + OH-(aq) — Ha(CH)2(1)
E) No reaction occurs.

7)

&

9

10)

11)
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Part II Short Answer: Write the word or phrase or circle the choice that best completes each
statement or answers the question. Some questions may require that you show work. If you do not
show work, you may lose points. Even on questions which de not require work, if you legibly show
work, you may get some partial credit.

Please show all work on this exam itself. If you are going to show work on the scratch paper and want
me to grade it, clearly indicate where I can find your work, (42 pts )

1. For the following unbalanced precipitation reaction by filling in the blanks. The reaction does not
need to be balanced. (2 pts each, 8 pt total)

Ca(NOs): (ag) + NazPOs(aq) 2> Cas(POg4): (s) + NaNO; (aq)

a. Complete ionic form:
Ca’(aq) + 2NOs” (aq) + ap+ POs® (aq) > Cas(POu) (s) +Na'(aq) + (aq)
b. Net ionic for}n:

(aq) + (ag) = Cay(POs)2(s)

2. Among the following compouﬁds, circle all weak acids (1 pt each, 6 pts total)

H;S804 HF HNOs CH;COOH HCO HC,H30,
3 For the following titration reaction if you neutralize a 3.7 M solution of HNO; of volume 73.2 mL
with a 2.55 M NaOH solution, how many mL of NaOH do you need?
HNO; + NaOH = NaNO; + H0
To answer this question fill in the blanks below. Just complete the following for using the acid base titration
equation. (MacidVacia™Mbase Visse).  You do not need to solve for the actual final answer. (this question is
designed to allow you to complete your exam on time by not compietely answering the question.) (2 pts
each, 8 pts total)

Macid = Vacid =

M base = V base =
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4 Give the oxidation state for the following. Show work. (2 pts each, 6 pts total)

a. Kin KCl b. CainCa C. C in K;COs

5 If the total gas pressure inside a gas tank is 738 torr. The gas tank has a mixture of helium and
hydrogen and the hydrogen pressure is 28 torr. What is the pressure of the hj}‘g{’dgen ? Promt=PatPpy+P;
....... ) (show work) (4 pts) e

6 If the principal investigator number (1) = 4, what are the possible values of angular momentum
quantum number (/ )} {circle one) (6 pts)

a) -2,-1,0,+1,+2

b) 0,1,2,3
c) +tor-%

7 Match the following to the letters shown. The letters may only be used one time or not at all. (2 pts
each, 4 pts total)

(a) s block elements (b) p block elements (c) d block elements (d) fblock elements

Periodic Table of the Elements S
i) ' ' //@I;@\
8 |5a - ' 2 L)
2B [, Ak )
HEATA alilr (3| al;
HEIS b |&|eid SRS
s|m|& BEARAN
Hale
& [%
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Part IIL.__Long Answer Please show work for full credit and to receive partial credit. (34 pts)

*x%% Please attempt every problem for partial credit. You will get no partial credit if you just rewrite
the question with no change in anything, ****

Please show all work on this exam itself. If you are going to show work on the scratch paper and want
me to grade it, clearly indicate where I can find your work

1. 7.23 moles of a gas at temperature of 278.2 Kelvin and pressure of 0.978 atmospheres occupies what
volume in liters ? [PV=nRT, R=0.08206 (Liter atm) / (mol Kelvin)] (17 pts) -

Dr. Habn  General Chemistry I Lecture Exam Il Spring 2014 form (8:30T,R form B) page 5



2 If you do the following reaction starting with 250.2 mL of 1.5 M solution of H;8O4(assume excess
Al), what is the theoretical yield of the Hx(g) in Liters ? (1 mole gas = 22.4 liters) (hint: think moles of

H2S0.,) (show work) (17 pts)
2A1(s)+ 3 HzS804 (aq) -> Al(SO4)s (aq) + 3Ha(g)
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Exam NI General Chemistry I Lecture Spring 2014 4/1/14 Tuesday form 9:55 A Dr. Hahn Exam #

Name (print} Name {sign)

Flease show work for partial credit and full credit on the Long Answers and in some of the Short Answer Questions. Mul tip
choice questions have no partial credit.  Please write anything you want graded legibly. X1 cannot read your work, I
obviously cannot grade it. (2 pts print and sign exam) ¥ you run out of space, please continue on the back page of the
exam and clearly tell me where the remaining answer can be found.

(1 atm =760 mm Hg = 760 torr) (Kelvin=0C + 273.15)(PV=nRT, R 0.08206 (L atm)/(mol K)] [ (P2V2) / (Py V1)=Ta/Ty]

Fart] MULTIPLE CHOICE. Choose the one alternative that best completes the statement or answers the question. No
partial credit for MC. (2 pts per question, 22 pts pts total)

1) How many H+ ions can the acid, H2504 , donate per molecule? 1)
A)O B)1 3 Dy2

2) Give the temperature and pressure at STP (standard pressure and atmosphere). 2)
A) 0K and 1.00 atm
B} 0°Cand 1 mm Hg

G 0°Cand 1.00 atm
D) 25°C and 1.00 in Hg
E) 32K and 1 torr Hg

3) Give the net ionic equation for the reaction (if any} that occurs when aqueous solutions of HyS0Oy 3)
and KOH are mixed.

A) Hf(aq) + OH-(aq) — HoO())

B) H*(aq) + OH~(aq) + 2 K*{aq) + 5042-(aq) -+ HoO() + K3504(s)
€) Ha2*aq) + OH~(aq) ~ Ho(OH)n(])

D)2 K¥(aq) + SO42-(aq) - K2S04(s)

E) No reaction occurs.

4) Which of the following samples will have the greatest volume at STP? 4)
A) 1.09 mol Ne
B) 5.5 mol He
<) 0.31 mol Clp
D) 3.12 mol o

E) All of these samples would have the same volume at STP.

5) The atmospheric pressure is 715 mm Hg. What is the pressure in torr? 5)
A) 28.1 torr B) 715 torr C) 31.8torr D) 760 torr E) 13.8 torr

6) The distance between adjacent crests in a wave is called 6)
A} frequency
B) median
C) area
D) wavelength
E) amplitude
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7) A basketball is inflated to a pressure of 1.90 atm in a 297.15 °K garage. What is the pressure of the
basketball outside where the temperature is 272.15‘%? (volume is the same, V1 = Va)

HP1V)/(P2V2) = Ty /T ) j_
A) 2.00 atm B) 1.74 atm C) 2.08 atm D) 1.80 atm

8) What is the maximum number of d orbitals that are possible? {number of m values for{ - 2)
A)3 B} 5 Q)9 D)7 Ey1

9) The total pressure of a as mixture s the sum of the partial pressure of its components is known as
(otherwise in equation form: Pr=Py+Pp+ P ..)
A) Boyle's Law
B) Charles’s Law
C) Ideal Gas Law
D) Dalton's Law
E) Avogadro's Law

10) Describe the shape of a s orbital.
A) eight balls
B) three balls
C) four balls
D) dumbbeli shaped
E) spherical

11) In which orbital below would an electron {on average} be farthest from the nucleus?
A} 3s B)1s Q) 2p D) af E) 3d
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Part IT Short Answer: Write the word or phrase or circle the choice that best completes each
Statement or answers the question. Some questions may require that you show work, If you do not
show work, you may lose points, Even on questions which do not require work, if you legibly show
work, you may get some partial credit,

Please show all work on this exam itself. If You are going to show work on the scratch paper and want
me to grade it, clearly indicate where I can find your work, (42 pts)

L. For the following unbalanced precipitation reaction, complete by filliag in the blanks, The
reaction does not need to be balanced. (2 pts each, 8 pt total)
Mg Cl(aq) + Li,S (aq) > Mg$S(s) + LiCl (aq)
a. Complete ionic form:
—— () * 2T @) + Uiag)+ SYag) > (g Li'ag) + CI'(aq)

b. Net ionic form:

Mg@Q) + g > (s

2. Among the following compounds, circle all strong bases .(1 pt each, 6 pts total)

NaOH NH,OH Ba(OH), Ca(OH), N, LiOH

3 For the following titration reaction if you neutralize a 0.55 M solution of KOH of volume 125.0 mL
witha2 SOMH 1 solution, how many mL of HCl do you need?

KOH + HCI 2 Kt + H,0

To answer this question fill in the blanks below. Just complete the following for using the acid base titration
equation, (MﬁcidVacid:Mbaseme). You do not need_to solve for the actual final answer. (this question is
designed to allow you to complete your exam on time by not completely answering the question.) (2 pts
cach, 8 pts total)

M acid = Vacid =
—_—

M base = V base =
—_— _—
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4 Give the oxidation state for the following. Show work. (2 pts each, 6 pts total)

a Iinl b Fin CaF, c. P in PO,?

5 If the total gas pressure inside a gastank is 770 mm Hg. The gas tank has a mixture of nitrogen and
hydrogen and the nitrogen pressure is 23.8 mm Hg What is the pressure of the m%en ? (Prom=P,+P,+

P .......) (show work)(4 pts)
e

6. If the angular momementum quantum number (/) = 4, what are the possible values of the magnetic
quantum number (m;,) (circle one) (6 pts)

a) -4,-3,-2,-1,0, +1, +2,+3, +4

b) +Y%or- Y%
¢) 0,12345

7 Match the following to the letters shown. The letters may only be used one time or not at all. (2 pts
each, 4 pts total)

(a) s block elements (b) p block elements (c) d block elements (d) f'block elements

)
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Part HI. Long Answer Please show work for full credit and to receive partial credit. (34 pts)
**** Please attempt every problem for partial credit. You will get no partial credit if you just rewrite
the question with no change in anything,***+

Please show all work on this exam itself. If you are going to show work on the scratch paper and want
me to grade it, clearly indicate where I can find your work

1. A gas in an internal combustion engine is heated from 298.2 K to 3782 K. The volume of the gas

changes from 1.58 Liters to 3.27 Liters. If the initial pressure was 0.987 atmospheres, what was the
final pressure in atmospheres? [(B2V)(Py V) = (T2/T1)]1 (17 pts)
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2 if you do the tollowing reaction with 5.23 grams of the O, (Formula Mass of 0, =32.00 g/mol)
(assume limiting reagent of O,), what is the theoretical yvield of the Ny(g) in Liters ? (hint: think moles of
02) (1 mole gas =224 Liters) (17 pts)

4NHs(g) + 4 NO(g) + Oz(g) > 4 Nyg) + 6 HO(g)

Dr. Hahn  Generat Chemistry I Lecture Exam i Spring 2014 form (9:55 am T.R form A) page 6



Exam II General Chemistry I Lecture Spring 2014 4/1/14 Tuesday form 9:55 B Dr. Hahn Exam # l-‘J

Name (prinf} Name (sign)

Please show work for partial 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.  If I cannot read your
work, I obviously cannot grade it. (2 pts print and sign exam) If you run out of space , please continue on the back page

of the exam and clearly tell me where the remaining answer can be found.

(1 atm = 760 mm Hg = 760 torr) (Kelvin=0C + 273.15)(PV=nRT, R = 0.08206 (L atm)/(mwol K [ (P2V2) / (P1 V1)=T2/T1]

Part] MULTIPLE CHOICE. Choose the one alternative that best completes the statement or answers the question.
No partial credit for MC. (2 pis per question, 22 pts pts total)

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

2) In which orbital below would an electron (on average) be farthest from the nucleus? 2)
A) 1s B) 2p Cyad D) 3s E) 4f

3) A basketball is inflated to a pressure of 1.90 atm in a 297,15 °K garage. What is the pressure of the 3)
basketball outside where the temperature is 272.15°? (volume is the same, V1 =V2)

(P1VAP2Ve)y = T1 /T2 1
A) 2.00 atm B) 1.80 atm C) 2.08 atm D) 1.74 atm

4) The distance between adjacent crests in a wave is called 4)
A) median
B) wavelength
) amplitude
D) frequency
E) area

5) Give the temperature and pressure at STP (standard pressure and atmosphere). 5)
A) 0°C and 1.00 atm
B) 0°C and 1 mm Hg
C) 32K and 1 torr Hg
D) 25°C and 1.00in Hg

E) OK and 1.00 atm
6} How many H+ ions can the acid, H2504 , donate per molecule? ) 6)
AYO B)2 3 D)1
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7) The total pressure of a gas mixture is the sum of the partial pressure of its components is known as

(otherwise in equation form: PT= Py + Pp+ Pe ...}
A) Boyle's Law
B) Charles's Law
C) Daltonr's Law
D) Avogadro's Law
E) Ideal Gas Law

8) What is the maximum number of d orbitals that are possible? (number of m  values for( = 2)

A)7 B)1 )5 D)3

9) Give the net ionic equation for the reaction (if any) that occurs when aqueous solutions of H2504

and KOH are mixed.
A) 2 KF(aq) + SO42—(aq) — K2S04(s)
B) H*(aq) + OH~(aq) — H20(})
C) H*(aq) + OH-(aq) + 2 K*(aq) + SO42~(aq) — HoO®) + K2S04(s)
D) HpZ*(aq) + OH~(aq) — H2(OH)2()
E) No reaction occurs.

10) Which of the following samples will have the greatest volume at STP?
A) 5.5 mol He
B) 0.31 mol (Ip

C) 3.12mol O2

"~ D} 1.09 mol Ne
E) All of these samples would have the same volume at STP.

11) The atmospheric pressure is 715 mm Hg. What is the pressure in torr?
A) 28.1 torr B) 13.8 torr Q) 715 torr D) 760 torr

Di.Hahn  General Chemistry I Lecture  Exam III Spring 2014
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Part IT_Short Answer: Write the word or phrase or circle the choice that best completes each
statement or answers the question. Some questions may require that you show work. If you do not
show work, you may lose points. Even on questions which do not require work, if you legibly show
work, you may get some partial credit.

Please show all work on this exam itself. If you are going to show work on the scratch paper and want
me to grade it, clearly indicate where I can find your work. (42 pts)

1. For the following unbalanced precipitation reaction, complete by filling in the blanks. The
reaction does not need to be balanced. (2 pts each, 8 pt total)
Mg Cl; (aq) + LixS (aq) = MgS(s) + LiCl (aq)

a. Complete ionic form:

MgPaq) + (2 + 2Li"(@@q) + 8% (aq) > MgS()+ __ (aq)+ Cl7 (aq)

b. net ionic equation

(ag) + (aq) > MgS(s)

2 Among the following compounds, circle all weak bases .(I pt each, 6 pts total)

NaOH NHOH Ba(OH) 2 Ca(OI'I)z NH3 LiOH

3 For the following titration reaction if you neutralize a 3.77 M solution of KOH of volume 37.8 mL
with a 2.55 M HCI solution, how many mL of HC1 do you need? :

KOH + HCl - KCI + H0

To answer this question fill in the blanks below. Just complete the following for using the acid base titration
equation. (MacidVacid=Mbase Viase).  You do not need to solve for the actual final answer. (this question is
designed to allow you to complete your exam on time by not completely answering the question.) (2 pts
each, 8 pts total)

M acid = Vacid =

M base = V base =
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4 Give the oxidation state for the following. Show work. (2 pts each, 6 pts total)

a. Nin NOz b. Liin L1 C. Sin HzSOs

5 If the total gas pressure inside a gas tank is 1.13 atm. The gas tank has a mixture of oxygen and
argon and the argon pressure is 0.7 atm. What is the pressure of the ar%n ? (Pt =P +Pp+Pc....... )
{show work) (4 pts) OZ/

6 If the angular momementum quantum number (¢) = 3, what are the possible values of the magnetic
quantum number (m,) (circle one) (6 pts)

a) -3,-2,-1,0,+1,+2, +3

b) 0,1,2,3,4
) 0,1,2,3.4,5

7 Match the following to the Jetters shown. The letters may only be used one fime or not at all. (2 pts
each, 4 pts total)

(a) s block elements (b) p block elements (c) d block elements (d) f'block elements

Periodic Table of the Elem , )
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Part M. _Long Answer Please show work for full credit and to receive partial credit. (34 pts)
xxxx Please attempt every problem for partial credit. You will get no partial credit if you just rewrite
the question with no change in anything,****

Please show all work on this exam itself. If you are going to show work on the scratch paper and want
me to grade it, clearly indicate where I can find your work

1. If 2.33 moles of a gas at pressure 2.30 atmosphere occupies a volume of 325.3 liters, what is the
temperature of the gas in kelvin ? [PV=nRT, R=0.08206 (Liter atm) / (mol Kelvin)] (17 pts)
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2 If you do the following reaction starting with 7.237 grams of the Fe;O; (s) (Formula Mass of Fe;Os
= 159.7 g/mole) (assume excess CO), what is the theoretical yield of the CO; (g) in Liters ? (hint: think
moles of Fe;Os (1 mole gas = 22 4 Liters) (17 pts}

Fey0s (5) + 3CO(g) > 2Fe(s) + 3CO2 (g)
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