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Chemistry 1105 Spring 2024 Test 2
Thursday, February 29, 2024 Time: 1 hour 50 minutes

Name: IAVM Sw&ﬁg Student #:

This test consists of six pages of questions, a page containing the names, symbols, and masses
of the elements, and a periodic table. Please ensure that you have a complete test and, if you
do not, obtain one from me immediately. There are 42 marks available. Good luck!

1) [8 marks] Complete the fo‘lblowing table:

Compound Formula Compound Name

HCl(g) hyorogen chlvads
HLCA (%) hydrosulphuric acid
HCIO htypad\lmws &uﬂ(
HNO3 nitric acid
Fe(OH), l('or\qg hdso wido
C&COHBL calcium hydroxide
CIF3 C)r\(on’ne, (“\"LF(wDFlXL

yp; . .
( 1&\4\ diphosphorus tetrachloride




2) [10 marks] Complete and balance the following reactions. Assume a reaction occurs in each
case. Give only the molecular equation for each reaction. Be sure to indicate the phases of
the products.

2) Al(COs)s(s) — = /HZ_O;CS) + ?DQOL(%\

b) H20(l) + CO2(g prgégstre %C.OB CELC[)

c) Ca(s) + Oa(g) —

2Co (S) + OzCSB — 0G0 (5)

d) CsHa00(s) + O2(g) —> ly 20
A LCat 019 + 110, () ~-RC.O, ) +H0l)

e) Al(s) + H2SO4(aq) —

2 () + 3H,50(4) —5 Ay (504(a1) +3H,(9)

f) HCl(aq) + Alx(CO3)3(s) —>

bHe| (a4) * Mp(CO5)s5) — 2 83(aq) + 3H0le)
300,(4)



3) [3 marks] Given the following balanced molecular equation:
" 2HCl(aq) + CaFz(s) — CaCl(aq) + 2HF(aq)

2) Givethe full onic equation
Lt () ¥ 204 T(g) ¥ Gabifs)— Ca/%&«l) t1CU ) ALY
o) Identify any spectator ions.
oL
) Give the net onic equation

2Wo4) ¢ Cafals)—> Ca') + THP(an )

4) [3 marks] A 25.00-mL aliquot of H2SO4 required 12.50 mL of 0.08000 M NaOH for titration:
2NaOH(aq) + H2S04(aq) — NazS04(aq) + 2H20(l)
What was the concentration of the original H,SO4 solution?

(2.50 3071k 0.0% mntzs NacH xc 1,50

2

= N0 19
25,0054 _W




5) [3 marks] In one experiment, 398.6 mg of MCl3 (where M is a mystery element) was reacted
with excess AgNOs:

MClsz(aq) + 3AgNOs(aq) — 3AgCl(s) + M(NOs)s(aq)

A total of 1285.3 mg of AgCl (143.321 g/mol) was collected. What is the mystery element,

19530007y AgQUx Imt o (KO 9 qgg,05% ¢
O3y Sk e,

=3 _
o/
RN 13339 4
2,289 /0  net, ot
=M+ 13% 35957

= M= 126492 z-

6) [3 marks] A 7.4551-gram sample of KCI (74.551 g/mol) was dissolved in enough water to
make 100.0 mL of solution A. A 10.00 mL aliquot of solution A was taken and diluted to
250.0 mL to form solution B. What are the concentrations of solutions A and B?

7"f5§(§x (W-"( :O.,(iw&s
7((,55(?

[a) = Olmates
[00%/03L

| male$ KC( 0,01
L = 0.0(—P M= EB}

25003 L




7) [3 marks] Calculate the percent by mass of Na2SO4 (142.041 g/mol) in a solution that has a
density of 1.0905 g/mL and a concentration of Na;SO4 of 0.76774 M.

Asswme |000 mL S&,M-’PL’, 5[%
Hen: 1000 ML x /,Oﬁofi = /0‘2050@
ML

O07677Y miles x [42. 04| = 03 ..

¢ __h%_;cu [09.05 9,
(09.06‘3, X/OOWU"’/W-
[OQO,SQ/

8) [3 marks] Calculate the percent by mass of each element in Aly(SO4)s.

1%20492 = 52964

2%32.065 = 1195
2% 15999 = (9. 19§
342, 14)

« —_——

A’l‘(S%ﬁ(ﬂ‘{ X{OOZ {5‘771‘77@
342.04]

51 96.195 L op=13.1157,
24724

O 191938 . j00= 561370 N
YL 4

_ o




9) [6 marks] Ibuprofen is 75.6935 percent carbon, 8.7948 percent hydrogen, and the rest
oxygen, all by mass.

a) What is the empirical formula of ibuprofen?

D50= 100- 75,0435 31948 = 5. 51T Ciasals 72 Qﬁm

0.5Steme 1009, Smg)kww \U/
7509354 Cx(moel (357 met C (o H 0
1201 4 G519

§1948 5 Hx [nol 29,775 rt H

hor19g C3Hig0
(55/1’79@): [ mel zo_ql‘/}werO 13T

(5.9974,

b) A 313-mg sample of ibuprofen requires 801.1 mg of oxygen for complete combustion,
according to the balanced reaction:

2 ibuprofen + 33 O, — products
What is the molecular formula of ibuprofen?

301, xzo”?% Il ~ 2 Thy - [.50) ¥ {O;SMC Thu,
3784 33 0,

3BxI07)  _ 206283 4
[S17%10™3 ped mA

312,01 N= 206.293. ..
1§ 1,007 206.2937

~:l/Se7

[C(Z Hts? OLJ

¥ 21X (8,999
" 106,2832




