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_ Chemistry 1105 R11 Fall 2011 Test 2 7
Friday, October 28,.2011 Time: 1 hour 50 minutes

Name: AJ\BUJ@-ZS Student Number;

This test consists of seven pages of questions, a periodic table, and a page of useful constants.
Please ensure you have a complete paper and, if you do not, obtain one from me immediately.
There are 36 marks {and one bonus mark) available. Good juck!

1) [6 marks total] Given the following (unbalanced) redox reaction, that occurs in acidic
solution: :

C7Hg + MnO, ' —— €O, + Mn™

a) I3 marks] Balance the reaction.

(1940« CHg—>7C0, « 3", e )5

(4% 456+ MO — M2+ 4,0, % :
Wﬂnow"\g 35COI *-W*MD:
2

| 0%
5CHg = (08H+ 3LMa0,” ——>3500, + 34 H™, 2640

b) [1 mark] Which species is the oxidizing agent? !\/‘ an/’
. . . 2 e
¢} 1 mark] Which species is reduced? Hﬂ O‘-Y

d} [1mark] How many electrons are in the reduction half-reaction? 5




Q0027
2) {4 marks] “Compound X” is known to be 2.144 percent hydrogen by mass, 68.062 percent

oxygen by mass, and the rest nitrogen.

a) [2 marks] What is the empirical formula of “Compound X”?

= (100-2 194 - (8.061) 4 = 2997 -

Ny = 2.!445_H>¢ [ 9127 et
i, 0079 -

No= 68040 [t 7 _ 254 mal
15499

NN =2Qf7‘i‘%}x [l 221270 maf
W

Hg,rg I\IQ.IZ’H Oql'zgc” - -HF\IO?_

S

b} [2 marks} “Compound x” reacts with calcium hydroxide according to the (balanced)
equation

2X + Ca(OH); = products

It took 20.00 mL of 0.05000 M Ca(OH); to titrate 94.0 mg of “Compound X.” What is the
molecular formula of “Compound X”?

N, = Z0,00Monqogoo_opﬁ—s x X = Q.ODOV‘NX’ X
* | L TCqo, |
%Lﬁ%:—?tuﬁ'owée MM = EFH, g6 MF s
l | LN O
ﬂ 4 LY) 4 | LHN 71
U0y 37 o - | |

c) [bonus - 1 mark] What is the name of “Compound X"? -

2 Lm-hrows cu,w(,j
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3) [5 marks total] “Compound Y” is known to contain carbon, hydrogen, and oxygen. A
1761-mg sample of “Compound Y” was burned and 720.6 mg of H,0 (18.015 g/mol} and

2640.54 mg of CO, (44.009 g/mol) collected.

a) [3 marks} What is the empirical formula of “Compound Y”?

'2¢¢05L(m§0; [l 1 (Dmdd C
(,WOO‘fj, )607/
720@@g%o%lﬁf_“>Jﬂ = 10 mnst 1
SOI{J —4:{;(‘)

Mon ' 176l g - (VOmrwﬁCxizoug = 80 mmet H 10071 §
e
nw(

= 254708 g O

Do = 150,908 mg Ox Lol (6 ol O
/5. ?4’73,

C(aDH gao(po — C5H4

b) [2 marks] As a gas, “Compound Y” has a density of 1.761 g/L at 336.18°C and 0.500 atm
pressure. What is the molecular formula of “Compound Y”?

1760 & » 0.0820575 [-akr  GUA33K
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4) [3 marks} A 530.0-mg sample of a compound of formula M,CO; (where M is an unknown
element} was reacted with excess aluminum chloride:

3M;C03(aq) + 2AICIz(aq) — Al {CO3)a(s) + 6MCl{aq}

A total of 390.0 mg of Al;(C0O3); (234.0 g/mol) were collected. What is the metal, M?

BCfOOM%AI (COa)g *® ’M = 3M COB 5’7“,\/6‘6}/{1603
40y Tal (@),
g?)OrOrh%

5.600 mmdL . ¥ 2.0l - M" 23'0’2’,

¥ 3/ 544 ek
%0

5} [3 marks) A 20.00 mL aliquot of solution A was taken and diluted to 500.0 mL to form
solution B. A 15.00 ahquot of solution B was taken and diluted to 100.0 mL to form solution
C. The concentration of Kl in solution B was §0.02000 M. What were the concentrations of
Ki in solutions A and C?

DC:L] in A= OFO'ZDOOM x SO0 m (L -10,5600 M
20.00 L

(kT (. R - 0.02mo M~ |§.00mL _

—_—
10D.C miL
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6) [3 marks] It took 15.00 mL of Ca({OH), to titrate a 20.00 mt aliquot of H3PO,:
3Ca{OH)(aq) + 2H3PO,(aq) > Caz(POa)y(s) + 6H,0(1)

The mass of Caz(P0,), (310.2 g/mol) isolated was 77.55 mg. What was the concentration of
the Ca{OH}, before titration?

77,55 mg CeaPOQ, = 1ml_ > 3Calety
21D 7,3/ | &36?0‘()_&

igj_oopTL

-10.05000 MJ l

7} [3 marks] How many grafns of 80.00-percent pure AgNO; (169.9 g/mol} are required to
produce exactly 0.4186 grams of Ag3P0O, (418.6 g/mol) if the reaction:

3Ag_N03(aqj +NazPO{aq} — Ag3P0Oy(s) + 3NaNQOz(aq)
Proceeds with a 60.00-percent yield?

Olisby AgPO > 100, Imof 3005, Ji90g 1
LD '4(%&9/ JA?;{}DLF I }?5

=], Oé/?gj



8) [5 marks total] If 20.00 mL of 1.000 M H,S0,4 are mixed with 30.00 mL of 1.000 M NaOH:
2NaOH(aq) + H;504(aq) — Na,504(aq) + 2H,0(1)

a) [3 marks] What will be the concentration of Na,S0, after the reaction has taken place?

20.00m (Lx I»ODDWWN%SO\Q - 26, OOMWJQN%SOc/-

ok 1,0,
(2> 20, 00mL x| w&'\' INGSOC 5,00 romed NSO
S 2o
15,00 il ek :@2000Mf
50,60 ML

b} [2 marks] What will be the concentration of the excess reagent after the reaction has
taken place?

20mned H50, = 30 mad Nabtl x [H,S0¢ = 5.00 e LQS@
2 Naber

Sodred 0. 00M
50.00m




9) [4 marks] The molar mass of aluminum was determined in exactly the same way as the
molar mass of magnesium. The following data were collected:

Data {units) Value
Mass Al (mg) |¢a. ()
Vgas (ML) | 56.6

Tsol‘n (oc) 20.8

VP H,O (mmHg) | 18.8
Patm (mmHg} 754.1

h {mmH,0) | 204
Duzo (kg/m®) | 1000

Given that the reaction between Al and HCl is:
2Al(s) + 6HCl{ag) — 2AICls(aq) + 3H.{g}

and assuming that the experiment worked perfectly, how many milligrams of aluminum
were used in the experiment?

Pu, = T5¢] mi Hy - 3.9 mm@ 100030450 zw/ P\yezﬁ.w
315 t1a

= 720729 mmhfg
Nu, = (720,29 <o 7@?)(5@,@ nC) 2,29 et

e
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