EXAM: GASES, SOLUTIONS and CHEMICAL REACTIONS

Name:

|Group:

1 |A tank contains a solution of nitric acid 350 g/L. The density of that

solution is 1.2 g/mL

a) Calculate the molarity of the solution
b) Calculate the concentration in mass %o

¢) Calculate the number of molecules of solute in 100 mL

Atomic weights: N=14; 0=16; H=1
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2 |In a container there are 150 mL of a sodium hydroxide solution 36 %6
in mass; the density is 1.4 g/mL. We add 250 mL of water to that
solution. Calculate:

a) The molarity of the resulting solution
b) The density of the resulting solution

Atomic weights: Na=23; 0=16; H=1
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M (NaOR) = 23 +16 +4= 40 Ymol

{ |
n1=: M—;M 0450 = 1_“._"‘.;.. =|.89 ;;::%lH
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M, = 0,45 L 14009 solotiou _ 2404 solukiow
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Wi, = 0.25L 19092 _ 25049 solutiow
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Wi, = 240g + 2509 = 160 g Solukiow

dg, _ 460 g solution =
o.4 L
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3 |[We want to burn 100 g of propane gas.

e Write the balanced chemical equation and the table of

proportions
e Calculate the volume of oxygen gas we need at STP

atm.L
K.mol

Atomic weights: 0=16; H=1; C=12 ; R =0.082

@ @ The balaunced chewmical equation is:

CZ;H8+ 502_—-—>3CO?_+AHZD
fwol Swol 3 wmol 4 wol
4lhg 1609 1329 129
-“— ———
204 g 204 g

M (GHg) = (3x12)+(8x1) = 44 Hmol
M (0,) = 2 %16 = 32 Ymol

M (€0,) = 12 + (2x16)= 4l Imol

M (H0) = (2x1)+16 = 182/ moal

@ Voluma of oxygeu ot STP
7 (0)= {00g Czug 2 W92 _ 44.36 mol O,
hhg CiHg

b1) Using the ideal gas eartm-i:l'on:
atwb 4 233K

N BET .36 mol x 0.082 =5
P 1 otwa

)
d
0
gé \ '“‘
ak b2) Applying the -Fac.t that 4 wol of auy gas
occupies 22.4L ak sTP:
V= 1.36mel 0, 224L =
1 wol
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4 |When hydrogen gas and nitrogen gas combine together, we get
ammonia. In a container, we have 70 g of nitrogen and 80 L of
hydrogen (at P=2 atm and T=17°C)

a) Write the balanced chemical equation

b) Determine the limiting reactant

c) Calculate the amount of ammonia in grams

d) Calculate the amount of the reactant in excess (in grams)

atm.L

Atomic weights: N=14; H=1; R =0.082
K.mol

@ @ The balanced chewmical eq_LLCLtlbm_:

3 H,+ N, — ZNH

Zz 3
3 wol 1 waol 2 vuol
b9 289 3k g
e
3k g

M (Hy) =2 x1= 2 3/mol

M (Ny))= 2x iU =28 ¥mol

M (NHg) = fh+ (3%1) = 3 mpel
® Deterwination of the linmitiug reactant

x (Np) = 09 N2 _ 5 times the value of the
28 9 N, table
l"ICHz):_.—P\,I = ol o 8ol = 6.?3 wiol HZ
RT 0.082 atw-L , 290K
K .wol
x (Hp) = 61 wolHz_ _ 5ol times the value of
3 wwl Ha the table

L Hydrogew 1S the Luaibing (Qa('ta"'“)t

© Tue awouut of amwioula iy grams
34 NH
m (NHy) = 6.73 wol H, 22 -_-
3 wvuol Hz

Ls Nitrogeu coufuwved
M (Ny)= 6.73 wol W, 283Nz _¢7849N,
5 wwol Hz
» Excess of witiogen

M N)=10g N, — 62.8 g nzz@
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