Name:

Recitation Worksheet Six

Key UGA ID:

Instructions:

Please enter your first and last name as it appears on the eLC roster (do not use
a nickname that is not reflected in eLC).

Your UGA mylD is a combination of letters and numbers (example: mine is
jmj81738). Do not enter your 81x number.

Download this worksheet and print it if you have a printer. Write the answers in
the answer boxes and show your work when appropriate. Using the instructions
in the Welcome module on eLC, convert your worksheet to a PDF and then
upload it to Gradescope. If you have an iPhone or Android device, you can scan
and upload directly through the Gradescope app. The pages must be in the
correct order or Gradescope will not be able to read it.

If you do not have a printer, download the worksheet and type your answers in
the answer boxes and upload it to Gradescope. Write your work on separate
sheets of paper, convert these pages to a PDF using the instructions in the
Welcome module on eLC, then upload them to the dropbox on eLC for this
worksheet.

If you are using an app to annotate the worksheet, make sure the pages are in
the correct order and have the same layout as the original or Gradescope will not
be able to read it.

Answers must be written in the corresponding answer box or no credit will be

awarded.

This worksheet is due no later than 11:59 PM on the Friday of the recitation
week.

The instructions for uploading worksheets to Gradescope can be found in the
Content area of eLC in the Welcome Module.

You must show your work to receive credit.

1. If 0.50 moles of nitrogen gas reacts with 0.50 moles of oxygen gas, how many
molecules of nitrogen dioxide are produced?

3.0E23 molecules A/z + ZO‘L _’-y KZ——A/OZ
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2. The image below shows reactants before a reaction and the products afterward. If
black spheres represent carbon and white spheres represent hydrogen, what is the

limiting reactant?
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3. What is the percent yield if 65.0 g of methane combusts with excess oxygen
according to the balanced reaction below and 62.8 g of water is recovered?

CHa (1) + 202 (g) — CO2 (g) + 2 H20 (g)

43.0

O §S.05 CHy x Mo! L gt e 19,45

lb. o:; |~ Ciby Mo! Hyd

Q) % by o w = o

M8 S

4. A reaction is known to have a low percent yield of 18.29%. If a scientist needs 250.0
g of the product for the next step in their procedure, what theoretical yield (g) should

they plan for?

1.367E3
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5.1f 9.0 g of iron is reacted with 9.0 g of water according to the chemical equation
shown below, what mass (g) of the excess reactant is leftover?

3 Fe (s) + 4 H20 (1) — Fes0a (s) + 4 Hz2 (g)

5.1 .

) W0y Fex mibe » mlRsh ’_Lﬁ‘j_i = L3775 ¥e40,

er9r< 4 o\ Fe

F.0g W x Mot B g oo Fed 20Ty L 20,90163 5 Rody
7 7 oLgHr) T oo hd ‘ﬁ? gk

259N 1377, ) Fey x rol o AR Ky o gy
ﬂ\Sf§ Mol Ffs,oh Mo)

6. A student goes to the lab and synthesizes ZnO (s) according to the balanced
equation below. If the reaction was executed using 5.00 grams of ZnS (s) in the
presence of excess Oz (g), how many grams of ZnO (s) did they collect if the percent
yield was 23.53 %?

2ZnS(s)+302(g)— 2Zn0 (s) +2 S0z (g)

0.982 g

S 5 S « M) g Lm0, HX¥ . 2553
Py LW WS M) D

7. Which of the following is a non-electrolyte? Choose all that apply.

A.C:H,0H —= alcohol
B. HCI
AFG C. Ma(CaHoY Strons acid
D. CsH;COOH \‘salt
E. NaOH )
weak acid

F. CeH12
G. N20O4 strong base
(] ~ o e

///
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8. The following compounds are shown before and after being dissolved in water. Label
them as A. strong, B. weak, or C. non-electrolytes.

) s ‘ ®
L N C L
e o4 & o no dissociation
) - O
@ & o @
®
| % ¢ > | A complete dissociation
% @ o ® e
I, _ o
S o | 8 e 5 some dissociation
~ O . 'S O
. -~ —
K2SO4

9. Which image best depicts potassium sulfate dissolved in water? (H2O molecules are
not shown in the drawings.)

- a strong electrolyte so Cor D
- 2K* for every one SO4*
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10. A sugar and salt solution is prepared by adding 10.0 g of sucrose and 0.50 g of
sodium chloride to 500. mL of water. What is/are the solute(s)?

C g' g:ﬁar water is the solvent

C. Sugar and salt
D. Water
E. Sugar, salt, and water

11. A researcher is making 750. mL of a 0.34 M sucrose solution. How many moles of

sucrose are required?
M=l
L

0.26 moles
oMz Mol
0.750L
12. How many total ions are in 1.00 L of a 0.175 M solution of K2CrO4? (molar mass =
182.94 g/mol) K C(o ‘LK+ C(UL. 3
d + = Sin
D A. 957 x 10* T log) (4 Ny
B. 1.05 x 10%°
C.2.11x10%
D.3.16 x 10%
E.7.38 x 10%

1Y
O-Vrh\ Kzsf() « LW L ¥ DB mol uny ¥ Eontn’ s
L Mol K!Lw:, Mol 1ons

13. How much water will you need to add to 500 mL of a 2.50 M KCI solution to prepare

a 1.00 M KClI solution?
A. 250 mL @ GV =G\,

C B. 500 mL

D, 1250 miL (’L-ﬂ) h)(swn) = (’-""M)v"-
E. 1500 mL

11som =\
@ A= VI50mL - Soml = Z5VmL cdde)
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14. How many molecules of sucrose (C12H22011) are contained in 14.3 mL of 0.140 M
sucrose solution?

VY
1 x 102" molecules 0.140 mn Y 0.03 L x 60010 Mlenley
5 x 10?2 molecules ’L‘ o)

A.1.2
A B. 6.1
C. 1.63 x 102 molecules
D. 5.9
E.1.2

0 x 10%* molecules
1 x 10?2 molecules

15. What is the concentration of an AICls solution if 150. mL of the solution contains

550. mg of CI" ion? W o)
ALy gy = Al + e,

0.0345 y

SS’om,x_‘j;x ml O, mlAlClsx |
ey 4SSy LMl €17 0aSDL

16. A student goes to the lab and starts cleaning out an old lab cabinet. While cleaning,
they find a bottle of an unknown white solid. The curious student carefully adds the solid
to a beaker of water and they note that the solid immediately dissolves. To the same
beaker of water, they add an aqueous solution of LizSO4, in which a white precipitate
immediately forms. Based on these observations, which of the compounds below are
potential identities of the unknown solid? Select all that apply.

Does a precipitate form?

, _ .
2: 238:; @ PbClys) is not soluble
C. NaCl
D. AICls
E. CaCl

@ZNG\CI(N%)"’ L."Lg)“l(";d/ N«ZS\)"'@') *ZL‘C'(NP
@A\U3Q) AL Dy (a9 —’>1'A‘z($0~.).,m’: bl

@ G‘(r‘u«q,) ¥ Ly — c:"‘f’o"(s)‘* 2LiC \}
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17. What is the total ionic equation for the balanced formula equation below?

2 HCzH30:2 (aq) + K2COs (ag) — Hz0 (I) + CO2 (g) + 2 KC2H10: (aq)

( OCiate
do not cancel spectator ions

A. 2 H* (aq) + 2 CoH30; (aq) + 2 K* (ag) — 2 KC2H30; (aq)

B. 2 H*(aq) + 2 C2H302 (aq) + 2 K* (aq) + COs* (ag) — 2 H* (I) + O* (1) + C** + 2 O%
(g) + 2 K* (aq) + 2 Cz2H302" (aq)

C. 2 H*(aqg) + 2 CzH30z (aq) + 2 K* (aq) + COs* (aq) — Hz0 (1) + COz (g) + 2 K* (aq) +
2 C2H302" (aq)

D. 2 H*(aq) + 2 CzH302 (aq) — H20 (l) + 2 C2Ha02" (aq)
E. 2 C;H302 (aq) + 2 K* (aq) — 2 KC2H302 (aq)

18. When hydrochloric acid is added to potassium sulfide the products are hydrogen
sulfide gas and potassium chloride. What is/are the spectator ion(s) in this reaction?

Select all that apply.

A K* + - + 2- -
AC c.cr Wi+ Wy + Wy + Seww = sy, + U, + 200,
D. S

E. There are no spectator ions in this reaction

19. Copper(ll) nitrate reacts with potassium sulfide. What is/are the spectator ion(s) in
this reaction? Select all that apply.

A. Cu®

BC B. NO3y

C.K*

D. s>

E. SOs*

F. There are no spectator ions in this reaction

CM(M)-D,L wy + K)_S%, — Cu\g(s) ¥ Z\KN\),(:—.M

- _ + - -
Cu ko) ¥ ’LM)'}(“,) ¥ Zk(“y) + Sﬁ) i C"‘S(” + 21'(?:«,)"' ZM)')(«,,)
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20. What is the net ionic equation for the balanced formula equation below?

2 HCIO4 (aq) + FeO (s) — Fe(ClO4)z2 (aq) + H20 (1)
+ - 2+ _
P ) ¥ 2y + FQy = Fe g 200, + thihy

A. 2 ClOs (aq) + Fe?* (aq) — Fe(ClO4)2 (aq)

B. 2 H*(aq) + OH" (ag) — H20 (l)
C. 2 H*(aq) + Fe?* (aq) + O* (aq) — Fe?* (aq) + H20 (1)
D. 2 H*(aq) + FeO (s) — Fe?* (aq) + Hz0 (I)

E. 2 ClO4 (aq) + 2 H* (aq) + Fe®* (aq) + O% (aq) — Fe(ClO4)2 (aq) + H20 (1)

21. What is the net ionic equation for the balanced formula equation below?

NH4Cl (ag) + NaOH (aq) — NHz (g) + Hz0 (I) + NaCl (aq)

A. CI (aqg) + Na* (ag) — NaCl (aq)

B. NH:* (aqg) + OH- (ag) — NHs (g) + H20 (1)

C. NHa" (aq) + Na* (aq) + OH" (aq) — N* (g) + 3 H* (g) + 2 HzO (1) + Na* (aq)
D. 2 H* (aq) + OH- (ag) — H2O (I)

E. N* (aq) + 4 H* (aq) + OH" (aq) — NHs (g) + H20 (1)

b ” f oy o "
Ny () ¥ Cl(%) + M (v5) + 0\‘\‘(,‘(', 4 NH")(Q) + H-u%,,) “'AL:‘—(,,»)* C’l‘-‘))
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22. How many liters of a 2.0 M H3PQ4 solution are required to react with 7.25 g of Zn?
Start by balancing the equation below.

L Hpouaa)+ 2 zn(s)—_)zns(POu)2 (aq) + 2 Ha(g)

L(D-Z'Lsg,%n X molBn 2ol “"5“)"‘ = 0.0732Uﬁ¥m\ Hsﬂ)u’

0.037 ‘Y,W%%" ‘5 Mo\ 3N

(D LOmol = 00742 X 0.0%7 L

23. What volume (in milliliters) of a 0.185 M solution of sulfuric acid is needed to
neutralize 35.0 mL of a 0.215 M solution of potassium hydroxide?

H15011 (ag)) + 1 Kw(,‘,n —3’1H100, ¥ K\vﬁ)u'

= Doasm= Ml o kohe 0007528 wol Ko
@ oUWY;UYM,I KO ¢ 1o H"S\)"‘g Lo'osﬂl o oo _ WH X
oo\ R o lgsed s, T C 2 AL

24. Remember the student from earlier in this worksheet who was cleaning out the old
lab cabinet? They are almost done, but they find one more unknown bottle of solid.
Based on the worn-out label, they at least know the bottle contains a hydroxide ion and
an alkali metal.

To determine the bottle’s identity, they dissolve 17.422 grams of the solid in water, and
then neutralize the bottle’s contents using 34.00 mL of 5.00 M HCI solution. Assuming
the equation provided below is balanced, what is the most probable alkali metal (“"M") in
the unknown compound?

MOH (aq) + HCI (aq) — MCI (aq) + Hz0 (1)

D (‘) S.ov m\ALL 0.0V Ly mol MO = () 170 mol MO

, L M\ W)
A. Li*
B. Na*
* 1’ “’ = l 70‘41—1 -
C.K -
K. O Molar May MY /_3‘ = oL.vgl i 4
E. Cs* 0170 mo\ =y

@ e M- MoK - oH = 1OTM¥LYy 17019 - g;q7}
) ro) pory
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25. Consider the balanced reaction below in which 52.0 mL of 2.35 M AgNO3 was
added to 21.9 mL of 4.60 M NaCl. What is the concentration of CI in solution after the
reaction goes to completion? States of matter have been omitted.

AgNO3 + NaCl — NaNO; + Ang,)

i)  (ng) Cag)
A
28w AsMy 0,050 L x Iml AsCl - 0 il Agl
L — =
00 M 1m0t Agh04

35M U, 6 Mo Vall » 00281 x Irwl Ayl) 0.10074 o Al [miting
e MeCl
since NaCl is limiting, all Chloride is consumed

26. Label the following as an A. acid-base, B. precipitation, or C. oxidation-reduction
(redox) reaction.

A HCI (ag) + KOH (aq) — KCI (aq) + H20 (1)
B CuCl (aq) + KOH (aq) — KClI (aq) + CuOH (s)
A H* (ag) + OH" (aq) — Hz0 (I)
0 0 »
C 2Fe (s)+3Cl2(g) — 2 FeCls (s)
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27. In which substance does nitrogen have the lowest (most negative) oxidation state?

E
® 'uv o (D N+E=0 © N+20=0
N +360 =0 N +161=0
C. NO:
D. NOs
E. NHs 0) I\/“"?)O:-\ @N-"%H: O
s =7 M +33)= O
N: K N _’b
28. Which of the following unbalanced half-reactions represent reduction? Select all
that apply.
@ -\
B c,.—«yc“cn Cur D=0
BC Cna=T2
= =0
A. Cu — CuClz @ Cr+w 0 \ C(-"O
Jd B.d, %o C(.\,u;a,)—u (c +2) =0
J ¢ 5o % - =+ Cev ¥
D. Mg — MgO
F SF - SF: © S+4o=t | S=2-
S +ul)=z -t
S- b
@ Mb =10 M9+O =0
M) -2 = 0

SN =Y
¢- &6
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must balance

29. Consider the oxidation-reduction reaction below and answer the following questions.
Write the chemical formula in the boxes below. atoms AND

electrons
Clz (9) + Fe* (aq) — _Fe® (aq)+ _CI (aq)
o 5 2 W -
|. What species is oxidized? Fes* FQ ,—)/ FC e X Z
Il. What species is reduced? Cl, e C\,” X lc’ -ﬁ/ 'LC "

I1l. Fully balance the equation and list the coefficients as whole numbers with no
commas or spaces (e.g. 1234).

¥ -
1222 Cl + 1Fe" —Y 2R+ 20

IV. How many electrons were transferred after balancing the equation,? Answer by
using an integer (e.g. 0, 1, etc.).

e 3¢ —
12Fc —— LFe ¥ Le

Cly ¥ ¢ — 2wl

Cly ¥ U+ ;/ — VR, Ly W

(u,)
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30. Consider the oxidation-reduction reaction below and answer the following questions.
Write the chemical formula in the boxes below.

# 4 A o

H2S (g) + Clz (g) — 2 HCI (s) + S (s)

I. What species is oxidized? H,S or S2-

Il. What species is reduced? C|2

Ill. What species is the oxidizing agent? CIZ
IV. What species is the reducing agent? HzS

31. Two parameters for gases - pressure, volume, moles, or temperature — are held
constant, while the other two are varied and measured. The resulting graph is shown
below. What two parameters could have been measured and resulted in this graph?

Volume vs Temperature

Pressure vs Volume P i
Volume vs Moles

Pressure vs Temperature

oow>

Y2

volume increases
as pressure decreases

X X

1211 Page 14



32. An open-ended manometer is filled with an unknown gas sample. The liquid
mercury on the side open to the atmosphere rises so that it is 0.95 cm higher than the
side connected to the gas. If atmospheric pressure is measured at 0.972 atm, what is

the pressure (mm Hg) of the gas sample? cﬂ’h
D 037tz Zhee - 73472 pen

A wm
@
A. 748 mm Hg 1
B. 729 mm Hg ,, 09cny oM o §<am
C. 1.92mmHg ‘ o~
D.  0.02mm Hg !
E. 1460 mm Hg 0

@ 7%, 71enby £ 9<nnlly = '7L|XMH3,

33. A rigid metal tank contains helium gas. What happens to the gas in the tank when
some helium is removed at constant temperature?

B

A. the volume of the gas decreases

B. the pressure of the gas decreases

C. the average speed of the gas molecules decreases

D. the total number of gas molecules remains the same

E. the average distance between the gas molecules decreases

34. A sample of gas is placed in a container, with the dimensions pictured below. Which
of the following changes would result in an increase in the density of the gas?

d ;M/P 8.00 cm .—.
D v '

A. Raising the temperature of the container [ ]
B. Removing 'z of the gas from the container L] '
C. Increasing the length of the 8.00 cm side

D. Decreasing the length of the 10.50 cm side
E. Decreasing the pressure of the container 10.50 em
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must be Kelvin to double

35. If the Celsius temperature of a fixed amount of a gas is doubled at constant
pressure, the volume is...

A. Doubled

C B. Halved

C. Increased, but not doubled
D. Quadrupled

E. Constant

36. A sample of gas is held in a 7.50 L container at 1.66 atm. If the temperature of the
gas is 43.0 °C, how many moles of the gas are in the container?

FLIL
0.480 moles ?V’ n(L\

Q,sm,.)(zm) = n (00206 %:)(’5\35!{.)

Nz 0MP0 M)

37. If a sample of gas originally in a 5.0 L container at 0.89 atm and 25°C is moved to a
2.0 L container and cooled to 1.0°C, what is the final pressure of the gas?

- A. 0.089 atm AN A
B. 0.33 atm - -
C. 0.014 atm h 1
D. 2.6 atm

E. 2.0 atm (o_m“\.h)('g,gl,) = 0, (10L)

—/
(asy 1M\ K) (n,o +123.\5 K)

38. A 249.9 mL sample of a diatomic gas has a mass of 1.782 g at STP. Calculate the
molecular weight and determine the identity of the diatomic gas. Write the chemical
formula of the gas in the answer box.

Br; @ (,V =N [LT
(1.ote) Co.2099L) = 1 (0.0920b Lot ) (173 K)

X ool K
1 - 0.0 MY§79 Mo\
0 3 Nz 0.014593
® mrmy- \729 1S9, 93 o
0.0WAg 3 e 1
= . SY = .
X m:i TINN % . pr
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Mg (» + WMy, —¥ Hq,(r,) ¥ Msc‘l(yb)

39. A 1.10 g ribbon of magnesium reacted with 300.0 mL of 0.800 M HCI to produce
magnesium chloride and hydrogen gas. If the reaction occurred at 25.0 °C at 1.00 atm,
how much hydrogen gas (in liters) was generated? Begin the problem by writing a
balanced chemical equation and determining the limiting reagent.

\9 10g by x L i 0.04s5245% ol By limiting
1.11 L B A PRT

0.9 Mt KU, 05000 L It = 5120 melPe

Ly
@ Pv=nlkt L | K)w
Clovan) (W) = (0.ons1W) ) (0.0v20b Eba) (25042234

40. Sealed ampoules are a common way to store and ship small samples of gas. They
are sealed in order to be completely airtight. Oxygen gas is sealed in the ampoule
below. Which of the following are true? Select all that apply.

A. reduces volume, increases P
B. must be double Kelvin

CDE

A. The pressure of the gas would decrease if the gas were put in an ampoule with the
same dimensions except with a length of 5.00cm.

B. The pressure of the ampoule would double if the temperature were raised from
10.0°C to 20.0°C.

C. The pressure of the ampoule would increase, but not double, if the temperature were
raised from 10.0°C to 20.0°C.

D. The moles of gas in the ampoule would stay the same if the temperature were raised
from 10.0°C to 20.0°C.

E. The pressure of the gas would increase if the gas were put in an ampoule with the
same dimensions except with a length of 5.00cm.
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41. A 45 g sample of methane reacts with an excess of oxygen at 245 °C to produce
carbon dioxide gas and water vapor. The carbon dioxide was captured in a 30 L sealed
container. What is the pressure (in atm) of the carbon dioxide within the container?

4.0 atm @ CH’")(@) + 1()1@) __)/ CO’L(‘;) {’LIH?/O

»

159 CHy x 1ol Il CO4 2 g0373r el Uy

@) Pzttt fasg  Arol Oy

- CLY0Y 7Y M) (0.0%20b Latm) (LS y17I5K)
(0) (w.1)=(2¥ (0.08200 Lt

42. Find the partial pressure of oxygen in dry air whose molar composition is Oz
(21.0%), N2 (78.0%) and Ar (1.00%) and which has a total pressure of 5.00 atm.

5 A. 5.00 atm Covetmx 0.210

B. 3.95 atm
C. 3.90 atm
D. 1.05 atm
E. 0.0500 atm

43. A 15.50 L gas bulb contains 8.17 g of Nz, 2.64 g of Hz, and 15.08 g of O.. If the gas
bulb is cooled to 15.0 °C, what is the partial pressure of nitrogen gas in atm?

D 02915 miVe
atm |,'52$'b Mo\ l'\"L

0.445

0.MNL7 M\ U1

2071571 Mo\ T

@ P{\/;wtf\'

173I5K)
Y200 Eﬁﬂ(\?.w
¢ (s.soL)= (102257 w1 (U L
v ot |
" S @ (’M.,‘ g Xw ((,wonm
@ X > 0 'w\‘){ - OJVW?ZU’) {@‘\\\;‘:’:)
he D /
n, Vo :
- Z 0\\4\'\
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44. A small piece of zinc reacts with an excess of hydrochloric acid according to the
balanced reaction below.

Zn (s) + 2 HCI (aq) — ZnCl2 (aq) + Hz (g)

A total of 87.5 mL of gas was collected over water at 25.0 °C while monitoring the
reaction. The gas pressure was recorded at 757 mm Hg. What was the initial mass of
zinc metal (in grams) assuming all of the Hz gas was captured? A table listing the vapor
pressure of water at various temperatures is provided below.

Temperature Vapor Pressure

5 omershy Prr = Bt P
17.0 14.54 ®
19.0 16.49
o e 757y, = Oy, ¥ 178 ety
25.0 23.78
30.0 31.86 {)1_\1': 733 .'L'LM\*‘Q X At
ATy
g - 0.9WMT6NL & 7
0.226 L

@) V=t |

(250 ¥ .15 K

(.73 ) (0 AERAC ,om\,u\wlz) 0
Nn< 0.00MSOY rw\ ¥y

g2
@ o.o\)’Mﬁ’O";m\\)qy o) 2 b5% o1, = omb Y

N
)\ \“L rol !
45. At constant temperature, which gas has the highest average molecular speed?
A. Ne
B B. CH4
C. H0
E- ?f smallest molar mass will have higest
. P2

avg molecular speed
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’ S 9&5«“"1'
I
WA
Vipy = el so need to convert molar
M mass into kg from g to cancel

46. A sample of carbon dioxide is at a temperature of 369 K. What is the average
velocity (in m/s) of the carbon dioxide molecules in this sample?

457 m/s

8\

47. Four noble gases — neon, argon, krypton, and xenon - are put into identical
containers and held at the same temperature. Their speeds were measured and
graphed below. Which of the lines represents neon? Write the corresponding letter in
the box below.

M Speed D ion for Noble Gases

0.004
0.003

0.002

c Ne has lowest molar mass
so highest velocity
0 e 0 20z distribytion

Speed (m/s)

Probability density (s/m)

-]
-]
e
-
=]

48. Which of the following would be false according to kinetic molecular theory?

D

A. All gases behave identically regardless of identity

B. Gases do not exchange energy when they collide with other gases or their container
C. The volume of a gas particle is negligible

D. Gases exert small attractive forces on other gases, but no repulsive forces

E. The average kinetic energy of a gas rises with rising temperature
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