Chemical Calculus — Exam
Batxilergoa 1

Name: |Group:

1. From a solution of sodium chloride that has a concentration of 300 g/L
we want to prepare 250 mL of a solution that is 2 M. Calculate the
volume (in mL) we need to take from the initial solution to get the final
one (by dilution)

Atomic weights: CI=35.5 Na=23

initial added final
volume???\ g

m= \ g

solute
n= n mol + — ns

% I
V= Vi L 0.25
mn=c*V

solution
c= a/L
c= M 2
C = %

Strategy:

1. calculate the number of moles of the final solution
2. calculate the number of moles of the initial solution
3. calculate the volume of the initial solution

7 wwol NaCl
4 L solukiow

0.5 wwo! Nad

Il

U= 0.25 L x

ﬂ4= Yla = 0.5 V\A—OL NaCl

V= 0.5 wol AL solutiow 58.5g Nad _
300 g Nacl| 1 mol

= 0.09%5L ___[Cﬂ.s mL |
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2. A solution of sulfuric acid has a concentration of 64 % in mass
proportion and the density is 1.54 g/mL. Calculate:

a) the molarity of the solution
b) the volume we need to take from that solution to get 50 g of

solute
c) the number of molecules of solute that are in 100 mL

Atomic weights: S=32; 0=16; H=1
Avogadro number: N,=6,02.10%3

m= g R —
lut M
solute n= mol (——=_,
V= L
l mn=c*V I
solution
c= g/L «<— (——l
M=98 g/mol !
c= M <« d=1540 g/L !
Cc = 64 % ‘——l

SO, 15Uoq sol  Amol _
C M.uo'l/]__ - 6LI 9 ”2 H —9———- e T
e 100g solution 1L sl %3

= 10.06 wol/

M (H,50,) = (2x1)+ 32 + (U x16) = 98 3/mol

|

1 ol aL
® yos0gus0, 1M
agq 4,80, 10.06 mol

= 0,05L :E‘SO wall :‘:olu}_m

© 23
10.06 wwol 6.02 x lo  molecoles
X=0.41L 06 s -

1L 4 mol

= 6,056 x 1023 molecules

Chemical Calculus 2 Rafa Mufioa
Batxilergoa 1 MOCK EXAM: SOLUTIONS Lizardi Institutua



. The volume of a container is 5 L and in it we have propane (CsHg) in the
following conditions: the pressure is 10 atm and the temperature is 17
°C.

If all that propane is burned (combustion reaction) calculate the
volume of carbon dioxide we get in STP conditions.

Atomic weights: 0=16; H=1; C=12

R=0.082 atm.L/K.mol

(®@) The balanced chemicsl equakon is:
G, He +50, — 3co, + 4H0
4 mol 5 mol 3 mol 4 mol
uhg 1609 1329 Seg
M(GHg) = (3x12) +(8x1) = 4l Ymol
M (0,) = 2x16 = 32 Imol
M (c0,)=12 + (2x16)= 44 I/mol

Tha o.rqouqt of propane buzued v woles

FL=—P——\}—-_—. 10 abmix 5L = 2.4 mol C:,)Hg
RT 0.0872 el o (273413)K
K.W«DI

The amount of @, formed in woles

1 (C0) = 2.4 mol GlHg 2 02 _ 6.3 mal co,
1 mol GHg

The voluma in STP

22.4 L 0z
4 mol CO2

V (€0,) = 6.3 mol Co, =112 L C‘Oz]

Chemical Calculus 3 Rafa Mufioa
Batxilergoa 1 MOCK EXAM: SOLUTIONS Lizardi Institutua




4. When aluminum reacts with hydrochloric acid the products formed are
aluminum trichloride and hydrogen. If 9 g of aluminum and 200 mL of a
solution of hydrochloric acid 3 M are added,

a) write the adjusted chemical equation
b) determine the limiting reactant
c) determine the excess of the reactant (which one is and the mass
in grams)
Atomic weights: Al=27; H=1; CI=35.5

@ @ The ac_Jjustad chemical equation:

281 4 6 ATl = 2016 + 3;42

)
2mol  E6mol 2 mol 3 mol
Sbg 2199 26t g 69
273 g 2339

M (A =23 9/mol
M (HC) =1+ 35.5 = 36.5 9/mol
M Calch) = 2% + (3% 35.5)= 133.5 ¥mol
M CHR) = 2 S/mol
© Detezmination of the Limiting reactaut

x (A = - R = 0.167 tiwes the value of
5k g & the toble
3 wwol
0.2 L Hcl
x (HCI) = ar = 0.1 times kthe valuwe
6 wol HO of the table

‘HCI is the limiting rea,ctmtj

© Determination of the exass

Ly Tz awmouut of Al consuwmed
Sug Al _

m (8! cousumed) = 0,C weol HCI =
© wol HCI

= S.h g 4l

Lp The excess O‘]f_' alumai numng
m (Al exwss) = 4 9 Al— 5.k g 4Al=[3.6 g 4l
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