Dry Lab & Review Name (C@ff\/

General Chemistry I1 “Dify Lab” & Review 6/27/13 Dr. Hahn

Part 11 Sho:_'t Answer:
Exam I

1. Convert 250 millimeters to units of kilometers, Fill in the parenthesis to do this,

250 millimeters x ( | m x ( k ) Kilo meters = (Z, S\ XZ 0 ) Kilo meters
(1000 Jmm Clopoe Im

2. In the periodic table:

a. What is the elemental symbol for oxvgen ? _9___

b. How much does one mole of Zn weigh ? (0 3 ' >q grams
C. An element symbol for an element which is a Transition Metal is

d. What group is the element Se in 7 em Q.

e. What period is element Si in ? (b
f. For the element P, the group number is :U E( and the charge for the ionic form of P is
' 9 *—g " (show formula if applicable)

4 ;omplete the Lewis Dot structure for the NF,;~ below. Make a molecular model of the molecule

using your model set. Use black for the nitrogen and white for the fluorine.

11’ Ny
p—" QLL\F 9*/1\} P P

g gV q ’
'Y
a. How many electron pairs is around the atom with the * ? @
b. How many lone pairs is around the atoms with the * ? @

c. The VSEPRT geometry of electron pairs is 'é 2 /k \’“(@M/\{Q/I/

c. The VSEPRT geometry of the molecule is



Exam II

1. Intermolecular forces question:

w91

Of/cﬁzﬁ make a molecular model for this molecule
H-~ X thal
X )\\) 1 . use black for the carbon, white for the hydrogen and blue for the chlorine

(a)  For the molecule shown, draw a dipole moment arrow for each bond in the molecule. (The dipole
moment arrow should look like ( H ) :

(b)  The dipole moment for the molecule as a whole is [ (zero) or (@ (circle one)
(¢)  The intermolecular force for this molecule is [(I.ondon force) or () or (hydrogen

bonding)] (circle one)

t
f/\— X L?\S make a molecular model for this molecule
a-—" Mg

X) Ci use black for the carbon, blue for the chlorine

(@)  For the molecule shown, draw a dipole moment arrow for each bond in the molecule. (The dipole

moment arrow should look like ( .Jl————ﬁ )

(b)  The dipole moment for the molecule as a whole is |\{zero) ‘ (f\ot ZEro) ﬂ (circle one)

(c) The intermolecular force for this molecule is [) or (dipole-dipole) or (hydrogen

bonding)] (circle one)



2. For a reaction illustrated below, label (a) reactant (b) product (c) transition state (d) intermediate by
filling in the blank with the appropriate letters. You may use each letter one time, many times or not at all.

Q‘:\ 4)
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energy
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reaction progress

3. For the following reaction mechanism and the overall reaction, give the expression for the rate law.
You do not need to have the expression in only reagents given in the overall reaction. Assume all reactions
including the overall reactions are irreversible. 1am using letters AB,C, ... etc. to represent some molecule
in the reaction mechanism and overall reaction. '

k
2A+3B =2 2D  eclementary reaction mechanism step (1) fast

ka
2D + 2E 2> F + 2G -eclementary reaction mechanism step (2)

2A+ 3B +2E = F+ 2G overall reaction

| L E‘ l
Rate = ﬂuv CD] E }
[
4. For the overall reaction given, show the rate expression using A [ O; (g)] and change in time.

20:(g) > 30, (g) +~ a8 COLC%D

VNS
Skt TG




Exam 11

2 For a weak acid CH;COOH  the initial concentration of the CHz;COQOH is 0.500 M. The
equilibrium equation is shown below and an ICE table has been started.

CH;COOH (aq) + H;O0() 2@ H;0'(aq) + CH;COO (aq)

a. complete the following ICE table using the variable x = change in [H;0"]

[CH;COOH] [H;0" ] [CH;COO "]

initial

t 0.5 0o D ©
change . ?(/ % X + ><
equilibrium ‘
; 0 LS 00 ”?o X >(

b. What is the K, expression ?

[ H’;Dﬂj CCUJ}CODj

Ka=

[t c,eo@

c. What is the Ka expression with the equilibrium values input into the equation ?

@309 v;a>

d. What is the Ka expression with the simplifying assumption ? K < - 0 5\ UO
¢
O ()

(0.Gw)




4 In the following titration graph for a strong acid to which is added a strong base, match the letter with
the appropriate parenthesis. The equations below are absolutely correct except for you not knowing which of
the equations goes with which part of the graph until you fill in the parenthesis with the correct letter.

(a) [H']=1.0x107
(b) [H'] = (# moles acid - # moles base) / {(mL volume acid + mL volume base ) x (1 Liter /1000 mL)}
(c) [OHT = (# moles base - # moles acid)/ {{mL volume acid + mL volume base) x (1 Liter/1000 mL) }

(d) [H']= concentration of the strong acid

Py

volume of base (ml.)

|
I
I
|
|
|f
pHi
|
|

5. What is the solubility (S) ? Towards answering this question complete only the following. Fill in
the ICE table below by putting in (a) the variable, S or a (b) 2 number or (¢) a combination of a
number and the variable, S or (d) the words “no value in this box™. Do not continue on to actually
answer the actual value of S. (If vou de, you will run out of time.)

Al(OH); (s) = AlP(ag) + 3 OH (aq)

é
%
Kep= le +3‘\ r @ ﬁ'—:) give the expression for the Ksp

Al(OH); (s) Al" (aq) OH™ (aq)

inttial _ O @

change
i + S 3

equilibrium

— S 55




Part IIX. Long Answer

1. For the following reaction write out the expression for the enthalpy, free energy and entropy. You

obviously cannot complete this question because I have not provided the values for the enthalpy, free energy
and entropy of formation for any of the reagents.

useful equation:

{A H® Ry = Z Bproguct A Hor(product) - £ Dyeactant A H'r(reactant) }
{A G° rxn = I Nproduat A G°r(product) - Z Nyeactant A G°p(reactant) }
{A S° rxy = T Dproduet S r(product) - X Nresceane S°r (reactant) }

2 SO2(g) + O2(2) — 2 S03(g) E H\b [% 0 62):] T
| o o/~ R NP * |
4 “Dﬁw ” %O;A %63%@3 o

@
2,

. S0.(9) 249
0[50}(9)]“ MS:?Q A el +



Exam II

3 Youhave 65.2 grams of LiBr(molar mass = 86.84 g/mol) and dissolve it in 450.0 mL of water
which results in a 480.4 mL of total solution (density of pure water =1.00 g/ mL ). (I made up
these numbers so these numbers do not fit experimental data.) What is the molarity (M) of the

solution ? (show work

Al gty
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Exam I
2. Titration of a strong acid to which you add a strong base: (This is a_before equivalence

point problem): For 30 mL of H Br of concentration 0.150 M and a KOH concentration of
0.200 M, what is the [F1;0'] concentration after the addition of 10 mL of the K OH ?

. 4 noles b
Cupotle oud 7 pag
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After Exam III

L. (AG°=AH’- TAS®) The AH® of areaction is 473.2 kJ, and the A S°is —203.4 J/K. Ata
temperature of 298 K, what is the A G°

— 3 4 K3 ), L0
9.0, @{K = - -O. ?QJ

e = ({1520 qu)(_o,w%@
o6 2 Gy 403 k“)

2. For the reaction above, what is the equilibrium constant ? ( AG°n=- RT In K) (R=8.134, J/mol K)
(set up but do not try to come up with the final number) 3 ? Lj (ﬂi Q § K

A(yo ﬁd’i_( l!f\,li \r\K <
1
_A@_ . ?{b‘f/XZWJ
. G5
Give the electron conﬁguraﬁon of Copper (Cu) using the notation 1s% 2s?,.

[rw} st 3 d %[@@45 bl

4. Ca [Pt (NH3):Clg]
What are the ligands 7 A\ 2 Q’ & w
What is the transition metal ? J .P

What is the coordination complex ? é ( / \JIQ} i‘géé _
What is the coordination compound ? : ( 09 t( N | ’é\ Cé ]

What 1s the coordination number ? ( -
t/




Dry Lab & Review Name
General Chemistry II “Dry Lab” & Review 6/27/13 Dr. Hahn

Part If Short Answer:

Exam 1
1. Convert 250 millimeters to units of kilometers. Fill in the parenthesis to do this.
250 millimeters x ( ym x ( ) Kilo meters = ( ) Kilo meters

( mm ( )m

2. In the periodic table:

a. What is the elemental symbol for oxygen?

b. How much does one mole of Zn weigh ? grams

C. An element symbol for an element which is a Transition Metal is

d What group is the element Se in ?

e What period is element Si in ?

f For the element P, the group number is _ and the charge for the ionic form of P is
(show formula if applicable)

4 Complete the Lewis Dot structure for the NF,~ below. Make a molecular model of the molecule
using your model set. Use black for the nitrogen and white for the fluorine.

?

N* ¢
1 \L ‘W
F

a. How many electron pairs is around the atom with the * ?

b. How many lone pairs is around the atoms with the * ?

c. The VSEPRT geometry of electron pairs is

C. The VSEPRT geometry of the molecule is




Exam H

1. Intermolecular forces question:
fl
H/(‘%L W make a molecular model for this molecule
Ci
1 use black for the carbon, white for the hydrogen and blue for the chlorine

(a)  For the molecule shown, draw a dipole moment arrow for each bond in the molecule. (The dipole
moment arrow should look like (4——3)

(b)  The dipole moment for the molecule as a whole is [ (zero) or (not zero) | (circle one)
(c) The intermolecular force for this molecule is [(London force) or (dipole-dipole) or (hydrogen

bonding)] (circle one)

Cl
%\ W ‘o make a molecular model for this molecule
use black for the carbon, blue for the ¢hiorine
(@)  For the molecule shown, draw a dipole moment arrow for each bond in the molecule. (The dipole
moment arrow should look like ( ~———) )

(b) The dipole moment for the molecule as a whole is [ (zero) or (not zero) ] (circle one)

(c)  The intermolecular force for this molecule is [(London force) or (dipole-dipole) or (hydrogen
bonding)] (circle one)



2. For areaction illustrated below, label (a) reactant (b) product (c) transition state (d) intermediate by
filling in the blank with the appropriate letters You may use each letter one time, many times or not at all,
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energy

reaction progress

3. For the following reaction mechanism and the overall reaction, give the expression for the rate law.
You do not need to have the expression in only reagents given in the overall reaction. Assume all reactions
including the overall reactions are irreversible. Iam using letters A,B,C,... etc. to represent some molecule
in the reaction mechanism and overall reaction.

k
2A+3B = 2D eclementary reaction mechanism step (1) fast

k;
2D + 2E > F + 2G elementary reaction mechanism step (2) slow

2A+ 3B +2E =2 F+ 2G overall reaction

Rate =

4. For the overall reaction given, show the rate expression using A | O, (g)] and change in time.

20:(g) 2 30:(g)



Exam II1

2 For a weak acid CH;COOH  the initial concentration of the CH:COOH is 0.500 M. The
equilibrium equation is shown below and an ICE table has been started.

CH;COOH (aq) + HO() = H0"(aq) + CHi:COO (aq)

a. complete the following ICE table using the variable x = change in [H;0"]

[CH:COOH] [H:O'] [CH;COO "}

initial

change

equilibrium

b. What is the K, expression ?

K, =

¢. What is the Ka expression with the equilibrium values input into the equation ?

Ka=

d. What is the Ka expression with the simplifying assumption ?




4 In the following titration graph for a strong acid to which is added a strong base, match the letter with
the appropriate parenthesis. The equations below are absolutely correct except for you not knowing which of
the equations goes with which part of the graph until you fill in the parenthesis with the correct letter.

(@ [H1=10x10"7

(b) [H'] = (# moles acid - # moles base) / {{mL volume acid + mL volume base } x (1 Liter /1000 mL)}
(c) [OHT = (# moles base - # moles acid)/ {(mL volume acid + mL volume base) x (1 Liter/1000 mL) }
(d) [H'] = concentration of the strong acid

pH

|
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volume of base (mL)

5. What is the solubility (S8) ? Towards answering this question complete only the following.  Fill in
the ICE table below by putting in (a) the variable, S or a (b) a number or (¢) a combination of a
number and the variable, S or (d) the words “no value in this box”. Do not continue on to actually
answer the actual value of S. (If vou do, you will run out of time.)

AI(OH); (s) > Al”(agq) + 3 OH (aq)
e

Kp= give the expression for the Ksp
AI(OH); (s) Al (aq) OH" (aq)

initial

change

equilibrium




PartIII. Long Answer

1. For the following reaction write out the expression for the enthalpy, {ree energy and entropy. You

obviously cannot complete this question because I have not provided the values for the enthalpy, free energy
and entropy of formation for any of the reagents.

useful equation:

{A H® rsn = Z Nproduat A Hop(product) - £ nyenetan A Hot(reactant) }
{A G° rxn = Z Nproduct A G°p(product) - L Neeaotan A Gor(reactant) }
{A S° Rxn = Z Bproduet S"e(product) - £ Nyaerant S°r(reactant) }

2 502(g) + O2(g) — 2 S03(g)



Exam [0

3 Youhave 652 grams of Li Br (molar mass = 86.84 g/mol) and dissolve it in 450.0 mL of water
which results in a 480.4 mL of total solution (density of pure water=1.00 g/ mL ). (I made up
these numbers so these numbers do not fit experimental data.) What is the molarity (M) of the
solution ? (show work)

Exam III



2. Titration of a strong acid to which you add a strong base: (This is a_before eq uivalence
point problem): For 30 mL of H Br of concentration 0.150 M and a KOH concentration of
0.200 M, what is the [H30"] concentration after the addition of 10 mlL of the K OH ?

After Exam HI



After Exam HI

1. (AG°=AH"- TAS®%) The AH® of areactionis 4732 kJ, andthe AS°is—-2034 /K. Ata
temperature of 298 K, what is the A G° :

2, For the reaction above, what is the equilibrium constant ? ( AG°=-RT In K) (R=8.134 J/mol K)
(set up but do not try to come up with the final number)

3. Give the electron configuration of Copper (Cu) using the notation 1s%, 2%,

4, Ca [Pt (NH;3),ClL]
What are the ligands ?
What is the transition metal ?

What is the coordination complex ?

What is the coordination compound ?

What is the coordination number ?




