Chem 111

Review




Announcement

Review Schedule - ISB 135

Weds 4-6 PM C. Joseph

Weds 7-9 PM J. Tyson and M. Johnson
Thurs 4-6 PM B.Botch



General Tips
Relax <

Practice:
http://people.chem.umass.edu/cjoseph/chem111/
http://courses.umass.edu/chem111-bbotch/

Do problems you know and not frustrate you. &

Eliminate answers \{



Tentative - Tyson

Avogadro’s number 1s 6.022 x 1043

q=mCyp AT
C,p (water) = 4.184 J/g °C

1 mlwater weighs 1 g

h= 6.626 x 10-* ] s/photon
c= 2.998x 10°m/s

_ 1.097x 10" m!
(Rydberg constant)
Ilm= 10°nm

l1Hz= 151
lcal= 4.1847]

J.= h/mv (De Broglie)

AU =

w =

AH=
AH,,

E.=
AE =

qt+w

—-PAV
AU + PAV reactions at constant pressure

= XAHY (products) - ZAHY; (reactants)

—Rhe¢ Rhc=2.180x 10-18]
I1:
— Rhe(1/ng - 1/n5°)

FaY latm= 760 mm Hg
hv 1 mile= 5280 ft
(180/100) T(2C) + 32 1 foot= 12 inches
T(eC)+ 273 1 inch= 0.0254 meters
Q1 112

0.0821 L atm/mol K = 8.314 J/mol K (gas constant)




Tentative - Vachet

USEFUL INFORMATION

1 mole=6.022x 107 AU= q+w
q=mCsp AT w = —PAV
Csp (water) = 4.184 J/g° AH= AU+ APV
I mlwater=1g A HEl:cu =2 A an (products) - Z A H{If (reactants)
= ;R;‘m_‘
n
h= 6.626x 1077 sec/photon AE = —Rhc[l;‘nf B} 1_.-'11i3}
c= 29938 x 10° m/sec c= v latm= 760 mm Hg
= 1.097x 10" m’ = hv 1 mile= 5280 ft
lm= 10°nm T(°F) = (180/100) T(°C) + 32 1 foot= 12 inches
1Hz= 1sec’ TK)= T{°C)+273 lmch= 00254 meters
leal= 41847 Force= quq2/ 1‘13‘]'
= 0.0821 L atm/mol K=8314 J/mol K
FC = group # - [# lone pair e + ¥2(bonding pair e)]




Tentative - Joseph

M., =6.022 x 10 A= g+w

q=mG, AT w =—PAV

gﬁm{hﬁreter} = iLlEﬂfd:II or AH =AU + PAV reactions at constant pressure
1 ml water weighs1g AH. = ZAH% (products) - ZAH® (reactants)

h=6.626x 107 Js

m
c=2.998 x 107 .

R.=1.097 x 10" m™

1Hz=15"




Tentative - Solubility

All sodium. potassium, and ammonium salts are SOLUBLE.

]

All nitrate, acetate, chlorate and perchlorate salts are SOLUBLE.

L¥ ¥

All chlonde, bromude and 10dide salt_ls are SOLURBLE - EXCEPT those also containing:
silver(T). lead(IT). or mercury(l), Hg,™ 1ons, which are not soluble.

All sulfate salts are SOLUBLE - EXCEPT those also contamning:
calcium, silver(I), mercury(l), strontrom. barmm, or lead(Il) 1ons. which are WOT soluble.

LN

All hydroxide and oxide compounds are NOT SOLUBLE - EXCEPT those also containing:
sodinm, potassium, or barium 1ons which are soluble.

All sulfide salts are NOT SOLUBLE - EXCEPT those also containing:

sodium, potassium, ammeonim or barum ions which are soluble.

All carbonate and phosphate salts are WOT SOLUBLE - EXCEPT those also contamning:

sodium. potassium, or ammonium ions, which are soluble.




Let's
45.7 mL of\Q.500 M H,SO, is reéquired to reacieempletely with a 20.0 mL

sample of NaOH solution. What is the concentration_of the NaOH
solution?

Hy50, + WaOH QHZo + Na,soy

N @— (000 i > " M 20
(

00985 ity L et Mg U 5T ol NaOH

y\o\ M\{ -

0.0457 wm __/j\mof/# :LQ'Q%S '\LNAOH'
.00 L

—\
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Let’s practice Fecos. X

Adipic acid, H,C,HgO,,is a material used for the production of nylon. Itis
made commercially reaction between cyclohexane, C;H;, and O,;:

— + 50, > 2H,CoHg0, + 2 H,0

Assume you that you carry out this reaction with 25.0 g cyclo exaf{e and it
s the limiting reactant. If you obtain33.5 g of adipic acid, what is the

percent yield. L ‘ —
0S g ey L mel _ 5. 24¢md__cyclo 3,
‘6«‘7 (éxlﬂ—fl?—)%cvcb o e 3 5 l(ﬁ?
il 4.5
298 i efllo, L ot AR 9499 mol AR <
/{o ,Q/V‘\ll/tq/dv ~ L!l'-‘b ?—?Do/o

123 X% 4+ \bxy)
LAl wmol AR X — ar T P -~ 43. 'ﬂa(mof

WMo\



Let’s practice y

hat is the enthalpy change during the process in which 100.Qg ofwater
0.0 »C.s cooled to ice at -30.0*C? The specific heats of ice and water
2.09 and 4.18 J/g-K, respectively. For H,O, AH;,s = 6.01 kd/mol. -

X —_—
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Let’s practice ned**”

Suppose you burn 1.500g of benzoic acid, C;H;CO,H, in a constant volume
calorimeter and find that the temperature increases from 22.50 °C to 31.69
°C. The calorimeter contains 775 g of water, and the bomb has a heat
capacity of 893 J/K. Calculate the molar heat of combustion of benzoic

acid. - %:ﬁ'+%1+--—'~ _
oA
:QD"“‘ + wace(a/
=Ll AT + m Csp A N
g"(’ﬁ T (31.67-22:50) + 73Sy L Y. Ig%z\ (31.61-22 So)
= 386007 o 35 k] Q/

5007 )L WO( - oDlll Mol
(eu'LJrSHz»rlbsz\ Y

LY
A%L) T o =360 kJ/IMU'
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Let’s practice g

What is the Bond Order @,, O,", O,

Y, .
. e2r
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i

Energy
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Let’s practice
Bety
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Let’s practice
Li

e
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Let’s practice

g +ov™M

\I\\‘
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Let’s practice
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Let’s practice
OZ O
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Let’s practice
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