Chemistry 1094 Spring 2018 Test 2

Time: 1 hour 50 minutes

Wednesday, February 28, 2018

Student Number:

Name: AP\] SwW 66“5@

This test consists of six pages of questions, a periodic table, and a page with the solubility rules.
Please ensure that you have a complete paper and, if you do not, obtain one from me
immediately. There are 62.5 marks available. Good luck!

1) [4 marks] Given the following reactivity series:

F>CI>Br>1
Ba >Sr > Ca> Mg > Be
Au<Ag<Cu

H<li<Na<K<Rb<Cs

Predict whether a reaction would occur for each pair of reactants. You do not need to
complete the reactions; only predict whether or not the two chemicals mixed would react.

Circle your choice in each case.

NaCl and Br;
Ca and Mg(NO3),
Ag and CuSOas

H> and Rb2S04

reaction

< reaction )

reaction

reaction

2) [4 marks] Using the solubility rules provided with the test, predict whether a reaction would
occur for each pair of reactants. You do not need to complete the reactions; only predict
whether the two chemicals mixed would react. Circle your choice in each case.

NaCl and Hgz(NOs),
Ca(NOs)z and FeBrs
Ca(NOs)2 and NaszPO4

AI{(NOz); and Ba(OH)2

no reaction
reaction no reactlon
/9’“““""‘*“\
o ( s
( reactlon no reaction
" reaction no reaction

_—




3) [12 marks] Complete and balance the following reactions. Give the phases of all products,

and assume a reaction occurs in each case.

a) ______A|2(C03)3(S)—-——A—> A[2©~>(S> + BC02(6>
b) ___ TiOsfs)+_ 2 COg) €W ] L(C 5> (S}

pressure

o L Mgls)r___ oo —= ’ZH%O(s)
d) _Z___C3H7OH(I)+_iOZ(g)——> QCOZ(SB ¥ ?H@O{/ZB

e) _;_NaBr(aq)+__Clz(aq)——> 2}\‘@(’,( (‘7/0 ¥ %Q(% )

f) ____KiCOs(aq)+_~— _ L HBr(aq) —> ZKﬁr > CUZ > + *H/L,O(€>

4) [3 marks] For the following (balanced) molecular equation:
3HCl(aq) + NasPO4(ag) — 3NaCl(aq) + H3PO4(aq)

a) Write the full ionic equation.

3 (an) «3CU(ar It (24) ¢ ?0(( (w@—%%&w (19) + 3L (WD*J(E;BQ(

b) Identify any spectator ions.

Nat, CIT

c) Write the net ionic equation.

Bt £ PO (ag)— H,Ple(2)

(#9)




5) [6.5 marks] Complete the following table:

Nuclide symbol | Z n el A | charge
pa (7 21 (% ]3¢9 -
%gH%Q* 12 |16 | {029 | +
z%* 20| 28 | 25 | 54 | +|
%Z/M" 13 | ((, | 14 ] 2 |

6) [6 marks total] Given the following table for magnesium (Mg, periodic table mass 24.305):

Nuclide symbol | Mass | percent abundance

7‘13 M@r 23.9850 % 7§99 }MMJ( dd o 28.49
%g Moy |249%58| $4.99- X g -

U
26 M 25.9826 11.01
N,

a) [5 marks] Complete the table.

23985 X+ 264958 . ($699) + 259820 - ll.ol - 24305
|ov [OD . /677

7/7”’-/><> + 25,982 11,00 = 2430.5
23, 77?S>< + ’2-223;%%@5%% 5 A%S T % + 286, 06542 =2430.8
~[, 0008 x = =79, 054744
x> 7849
b) [1 mark] Which isotope of magnesium has the most electrons in a neutral atom?

_ﬂ’\% atl wll Aat e Same B of @({oé)ms I a
ranb-ad. af 3




7) [4 marks] Avogadro’s number is currently 6.022 140 857 x 10%. Suppose the mole had
been defined so that one mole of atoms was the number that made *2C have a mass of 1
gram exactly, instead of the way it is now.

a) What would be the molar mass of F, in grams?

« 3418 = . 5§32 g
zz o

b) What would be the value of Avogadro’s number?
27

Lton 40357077 5,008, <10

8) [1 mark] Determine the molar mass of mercury(l) phosphate, (Hgz)3(POa)..
o
72X 30,V

v+ $x 1979

1 %f‘f%ﬁ




9) [12 marks total] The molar mass of iron(lll) nitrate, Fe(NOs)s, is 241.857 grams.

a) [1 mark] How many moles of oxygen atoms are in 0.50 moles of Fe(NOs)s?

O ke ?@[MDQS XCTO .| &5 mles (O
Fam(?ﬁg

b) [1 mark] If you wanted 1.20 moles of N, how many moles of Fe(NOs)s would you need?

[0 misles N ox [ Fe (UOQ;;
SN

c¢) [2 marks] How many grams of iron are in 0.25 moles of Fe(NOs)s?

oa5tisFepds = | 5sm 13 fnsg o
Feo0)s bl

d) [2 marks] If you wanted 31.998 grams of oxygen, how many moles of Fe(NOs)s would

you need?
3448 O Lree  LFelNOYs - f,97 pucdes Fé('\Wz)'S}
/57’772/ 90

e) [3 marks] How many grams of nitrogen are in 20.00 grams of Fe(NOs)s?

20 %Fa(wl?;}% xleol 20 MOy 347 N
Ty (0,

f) [3 marks] If you wanted 10.00 grams of nitrogen, how many grams of Fe(NOs)s would

104 N zwi § géuoﬁﬁs zl%mi?u _ 57‘55@3 R (N0),
[4o07 o




10) [4 marks] Caffeine has the molecular formula CgH1oN4O2. Determine the percent by mass of
each element in caffeine.

4y (2.0t =90,08¢ &) (=T8S = F9481 %
0% 10079 = 10071 194,193
007 2P0 028 Tk 19,07 25,19
2% 16449 =31.919 Wﬁm& 11077
/&))Lﬁ/@g (7[7 [\j - 5é’02(g %/00 72%,@5)Zc7ﬂ
|74 (173
Jo O < 31998 yop = 6477 7o
174,173

11) [6 marks] Erythropoietin (EPO) is a (very) large biomolecule used to stimulate red blood cell
production; it has been used as a performance-enhancing drug in sports competitions. EPO
has been found to be 53.2122 percent carbon, 7.2157 percent hydrogen, 17.7409 percent
nitrogen, 20.9597 percent oxygen, and the rest sulphur, all by mass. What formula for EPO
is predicted by these percentages?

0796 =(o0-53.2022-7 2197 - 177409- 209597 < O,gwg
Asswme (00 4 5%@(@ Heon .-

53,2122 ng | ek - Y43 pck quqg "H]ﬁq Nl,”l&&O/,B/ 60,027(

I),()(l% W
92057 s Hy ot 956 puk H
a LovI Ty C%HZQZ,L#N-{WO%zg

I
/%0079/ ,__,.,//—BL/!><5 o
1&%97?0&_*__/ Mﬂ =3 et O [\Cﬂl‘jH/%/?‘\/zﬁ‘sOZw 56
/§g77) ?/
OV%’?/S’Q 5 % .’L“{m 0,001 .. et 5
32.0@5“? |
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