T — o ——

- —

—g

S S—

Wy ——

I
-
- -
- -
- B
- 3
-
-
. .
.
‘
-
——
-~
~
L
-
-

L
.\’
—
o=
-
p
—
o
.
b
‘
4
B
=S

\
i -
— (&
— — ".
[+ .
- st -
- T P
— -
L —
— - .
-
- - . '
_— - —
" . < “ T
FN.
- -
) - —
- / . .
» . _—
- - [ 3
L < 4
\ - . -—
) g
ll\ - . .
_ - . ) L
- —
A}
-y ¢
_ ¢
— ¢ L]
- -
—, R .
o,
: - LR
-~
. : <
R -
B - - «
-— < - _ -
:
- —— - - . -
L)
—% ) - : .
| :
- - -
- - -
- -
. > - )
- -
—
" p - - -
. : - _
-
- -
.
- . -
& _
—
- - -
. - —
- P
«T
’
[ -
- — .
- :
-
-
— -
&3
— - 0-
-
i Le -
: e =
—
—
- -~
. —
«
{
> " N



i

P
CHM 1220/1225 — Exam 111 B age 3
1. Some commercial drain cleaners contain two components: sodium hydroxide and aluminum

powder. When the mixture is poured down a clogged drain, the following reaction occurs:
2NaOH(aq) +2A1 + 6H:0(I) > 2NaAl(OH)q(aq) + 3H:(g)

The heat generated in this reaction helps melt away obstructions such as grease. The hydrogen
gas released stirs up the solids clogging the drain.

Calculate the volume of hydrogen formed at STP when 25.7 g NaOH reacts completely with
excess aluminum,
MOLAR MASSEs:
I:;OH ............ zzg: Sg/gr;\ol 1 NaAl(OH)s....117.9995 g/mol
................... : mo L) 2.0 I
() T, 18.015 g/mol s
JTPS T=x13.15 L Miaon =354
=1 atm MNOLOH %9.99 g /mol
V\.\z':?. MH T/T = 0.0y 254149( rvof
MH?. = Q‘O ‘lp (5,[“0\ v
Nys? = 0-0435 Wi/, ~3
QZ D ! 06)0 578'3 2
P 3 O.962¢2228 -
V=0 N
(D) (V0.9 63 522230) (0,65205T83)(2T3.15)
/5 Q\ 602 L

M 9585 Mm*NqﬁH

2. A piece of sodium metal undergoesTomplelc reactxon with water as fol]ows
2Na(<:) + 2H0(I) > 2NaOH(aq) + Ha(g)
The vapor pressure of water at 25°C is 0.0313 atm. If 186 mL of hydrogen are collected at
1.05 atm and 25°C, how many grams of sodium reacted?

W
\Lo.1gl Voo =0.07313 ot s S
p. .05 - D. 031> arm P\/: (\@

0.86) - ('\h)(o 0% 30516 3) ( 29615

\ 7 2
M= 1\ )
V\ (< aqng\(uqtq"’"’
nN= 0. Ooolﬁqusc' XL r (0 000‘\‘13‘1'%)
\w
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CHM\1220/1225 — Exam 11 B i ' Page 4
3. The density of a 4.25 m aqueous solution of methanol, CHsOH, is 0.973 g/mL. What is the

olarity of the solution} The molar mass of methanol is 32.04 g/mol.

Selute g"lw S0l
= Y. 20m \WQC&:lV? A= 0,973 S/N\L—
e 00| M — (0004136 1
A V
..,N/\-—..\%.l" ;,(Y_\.- :M
o, 0971%
C-N V = 1167.69TmE
\V L‘ 2«5
REre U 2D = 1, 167697892

"‘

4. A 202-mL benzene solution containing 2.47 g of an organic polymer T osmotic
pressure of 8.63 mmHg at 21°C. Calculate the molar mass of the polymr

\s/f\-n A0 m\-" e C=AARTF—>
M = 3,7y /35 T K (ot o
o6
T= Q1%+ 213.15= A4aY,|S j Q/\
\ #}.-\‘.(\ |
P= 863 mmMy = 0,0112652%3 atm & 4 O
‘7(90 / 2l l -},\\ ) (\‘\\(t:\ ,\_\,.-\(‘t\j‘\
- (‘b 3
=nRT D 6) M
(;’Jz(ﬁw« (@) (T) N \ N
N
P\/ = Msglut UQ (T) \\\
Msiluie

S ¥ (294,S )
(OD\IB562(«3>@'7-01):-_ 8__3\]_ (0,08 20 (

0.000095039= 24V/M
M= 2694].80419= ‘2, (00 xno"’g/wﬂ
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O. Calculate the root-mean- square velocity for the SO2 molecules in a sample of SO: gas at
S1P,

-%. 21450 T
Q\‘“\.S: %&1\_&0 Q NO[.L&.

— 19(8.3)4s10) (035) T 735K
0.0046(59

Mgm_: @2. 0(@) + 2(1S.q994) = G 1.002B D/Ww/
(Y. 038/ lo = 0.06 Y036 “O/vvzo

27'

e PR R N\/S qf 2 (,.10M[s
6. In a certain mountain range, water boils at 94°C. Whatxs

the atmospheric pressure under
these conditions? The enthalpy of vaporization, AHusp, for water is 40700 J/mol.

A‘J“(G{) - L\O—?OO D—IMO\ T": O\‘-\ *")’TBJS: ?DG_] 'S
o ff:—.’]__ et 2 COREHE AR Al "!'/z
o Q > 3.5 4510 Ty iy ) P}, =/
P\c 1 ot-m
T: \ODOC/ Y\ormc«uta
\
T?, =(

e/ P e

P C)o('\)\(\)O}OO((D?— ( WW\!\
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7. a. Circle the compound that has the lowes t vapor pressure at room temperature.

SiaHs Si12Hs SisHio SiHs

0 1

b. Circle the compound with the lowest stirlc‘}grg ??Mﬂ;alpy of vaporlzanon AH:V
/\_ 2N

Lo"‘g SiaHs SizHe S12Cls S14Hio @

Muos a2.32°> 62 20 TATLE (2220 7125

c. At25°C, the vapor pressure of diethyl ether (CH:CHz):0) is higher than the vapor
pressure of its isomer n-butanol, CH:=CH.CH-CH:OH. Explain. e

A hiaher VP weans a lower boibpe g, ety ether
J o beca u&e, N -butarof

o by are Hdrvgw
S OH in :L 0xygen 4
‘ m\n\.o«skasﬁi’ 'm.uar ae/ and »?c,eagcé J,LQBQ M\ewdoeano

the vapor pressu of a solution always less than that of the pure solvent? have any

\'O\N‘Ur VP = H‘%her Bm\‘t(‘a pmmL ‘NMDS‘O
|HE[ \(P= Lowt( QP

d WM UP 15 lower Cor sol uken

}ance
sovent has a highec VP braaws & S only pne. pureSubs
’éoceomo kdomd Yo No\es usl\ll be less dwh.chmak’ﬁ‘ Wg hesn

a. Draw the e for the O2 molecule. Explain each bond as 51gma or pi, and pressurt,
include the orbital from each atom used to form each bond. Q €9

' \ O ‘:FO _
p Wliha N
/ S@ \\\\b( dizathon (Inear)
b. What charges does thallium, T1, take when(it forms cations?
+1 +35 | |
What charges does tin, Sn, take whenit f6rms cations?
Ve

Write the valence electron configuration for the Mo™ ion.

) \QJ
Wr]BS}S‘& 7 5\% g o 3
| \\ | n A Ghetl with
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