CHM 1025 Exam 2 Review




Academic Resources Reminders

» Chemistry Drop-in Tutoring in TUR1315
» Mondays and Tuesdays: 1-5pm
» Fridays: 1-3pm
Private appointments via tutor tfrac
CHM 1025 Exam 3 Review: 11/17 7-9pm
CHM 1025 Final Exam Review: 12/8 time TBA



lonic Compound Nomenclature

>
>
>
>

Cation first, anion second
Metal + nonmetal = ionic compound

Replace end of anion name with "-ide” if it's not a polyatomic ion

Ammonium Sulfig‘e ¥ S
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» Magnesium acetate
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Molecular Compound Nomenclature

>
>
>
>

More than one nonmetal/metalloid = molecular compound
Name element farthest to the left first

Second element ends in “-ide

Use prefixes to specify the number of atoms (exception: don't put mono on first atom, i.e. CO, is
carbon dioxide NOT monocarbon dioxide)

Mono: 1
Di: 2

Tri: 3

Tetra: 4
Penta: 5
Hexa: 6
Hepta: 7
Octa: 8
Nona: 9
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Molecular Compound Practice

>

Dinitrogen monoxide
N,O

v

Phosphorous pentafluoride PP
S

v

XeBr, .
- Xenon Yetvo oromide

» SO,

Sufur diokide



Acid Nomenclature

Acid: anion with one or more H* (number of H* depends on charge of anion)

Case 1: anion ends in “-ide"

» Replace "-ide” with “-ic” and add “hydro-" to the beginning

» Examples: HCI HoS HBr
hgqlvoch\oﬁc ha&mw?\m( hUdm bromic
ACid acd (Cid
Case 2: anion ends in “-ate”
» Replace “-ate” with “-ic”, no prefix!
> Exomples:\ HNO; H,SO, HiPO,
AR So\for € phosphori¢
/O S o cl 0
Case 3: anion ends in “-ite”
» Reaplce "-ite” with “-ous”, no prefix!
» Examples: HCIO HCIO, H,SO4
V\ij(,\(\\O(OUS chlovous SU\%(O\)S
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Percent Composition

» % composition of atom X in compound XYZ:

s of 77 ¥100%

A » Whatis the % by mass of fluorine in carbon tetrafluoride?

Ssume CE — MM=%%. 003 g/mo) 12.011 g :

(Mol 4 \C) m x1007. =[13.4 /"

C = MM = 12.011 g/wol
» Whatis the % by mass of oxygen in glucose (C¢H1,04)?

Assume CpH,, 0,~>MM = [§0.193b gJmoy 72 C)Wa < 1007 = |H0.07-
| Ym0 1%0.193 j

bC > mmss:k\omo\)(lz.onj(mm)-72.0W3



Moles and Avogadro’s Number

» Avogadro’s number: 6.022 x 1023 (anything you want)/mol

» How many O atoms are in 4.5 moles of O,2
H.Smol0, . 2010 b.022X10%sprms O _
lmoi 0, l mo1 O a

» How many fluorine atoms are in 7 moles of magnesium fluoride?2

MA®,  Zmol Mg . 2mol B 1,022 K10% e © =
J J Mot MyF, Imor B — = =34 K10 gsonas ©

gmums
» How many CO, molecules are in 5. s of carbon dioxide?

52900, lmol €0, b.02240  moaules (D,
Hq.ooqg 0, |wmor co, -

S. L{X\quw‘ams O

7.1 X106 molecules 0,




Determining Empirical and Molecular

Formulas

A sample of a compound was found to be 40% carbon by mass, 53% oxygen by mass, and the rest
hydrogen. If the molar mass of the compound is known to be 60.05 g/mol, what are the empirical and
molecular formulas for this compound?
» Step 1: Assume 100g of the sample 4o - 75 H

— — - -
100 Cx Py 0, 40 C> HogC 10071073 X
5310 > 533 0

» Step 2: Convert grams to moles

5290 7q H _
MC— - 2323M01C oemy. = 3.31M010 ]l—o%?@mof b.99mo| B

[2.Ql1gpmol 15 H gfmo)
» Step 3: Divide all by the smallest number of molessyyulest
. 3| 5
c: 333 oo 0. 3 -2 b, 22 7 paq



Empirical/Molecular Formulas cont.

Step 4: Multiply/divide to get integers
C: 1.00b ™)

Step 5: Write the empirical formula and determine the molar mass of the empirical formula

Empﬁr'\(al
Formuln

CHO

5 MM= (120ngImoi)(1) (1Aoo7xj(ynm)(1) + (\5%‘19%0 (1)
MM= 30.025%9(wmol

Step 6: Divide the actual molar mass by the empirical formula molar mass and multiply all
subscripts by that number M()\t’CU\(M F()(thlo\

ackual (00.05311000\
Qmpivic 3o\ozsw3|m0|“

= 100qq, . =~ 2(CH,0) > | C, H0,




Chemical Composition of Solutions

» 2.7 moles of sodium chloride are dissolved in 50 mL of water (d=1 g/mlL).

» Whatis the % by mass of sodium chloride in this solution?
MASS Nac ol 2 7Mo1 Nag. 5%.443g _ \57'7%'3 Nl 5OVY\L=503 H,0 15789 x 1007 = |7\ Na!
Aota) MaSS | 01 NuC IS7.5q +50g by Mass
+ » Whatis the % by mass of sodium ions in this solution? \lj
Moss N *
Ww&sxwov. 2.7mo Nuc). 1Mol Ng” -\3_%2% = 02.073gNa" 50mL =509 H,0 ,—‘0—_51—57?7‘3: 1—x1001. = [307. N”
| mol Nagt ' Mo1 Nu KNI by mass
» 43 mg of lithium perchlorate are dissolved in 210 L of water. Nagl H,0
» Whatis the molarity of lithium perchlorate in this solution?2
~u
mol sowte 42 mg LiClo, | lmol Licl L QU2 X10 ™ol .
M: - 3 o 1000 _\0“‘4 = %.OHZKIO‘QYV)OI Licloy M= L C 2.0%10 M
L Sowtion N/ 10b 399




Dilution equation: MV;=M,V,

3.0 mL of a stock solution that is 0.60 M in glucose is diluted with 22 mL of water. What is the
concentration (in M) of the diluted solution?

M,=0lM V,=22mL+3ml =2Z5mL y (0.6M) (3 pat)
T T ————=|0.072zM
V= 3mL mﬁﬂ;MzVI 2 25t 0.072
Vi
My=1, =M,

» You have 10.0 mL of a stocKsolution that is 1.3 M in sodium acetate. What volume of water (in mL) must
be added to the 10.0 mL stock solution to create a final solution that is 1.0 M in sodium acetate?

Vi=1omu MU=Mae oy (030 (10ML) - ygypme added = 13mL = 10mL =| 3mL
M(:I.&M M, Vi Y 2 1. O™ 0 A
_LOM =V, < it

v, =1, Volume  V0lume



Types of Chemical Reactions

» Decompisition
» One reactant, multiple products
» Ex.ZnCO3 > ZInO + CO;,
» Combination
» Multiple reactants, one product
» SO3+H,O > HSO,
» Single Displacement
» Anion (cation or anion) goes from one compound to another
» Cationreplacement: Zn + CuCl, - InCl, + Cu

» Anionreplacement: Bry + 2KI > 2KBr + 1,



Chemical Reactions cont.

» Double Displacement
» 2ionic compounds switch cations and anions
» Look for precipitates! PHCi pﬂ'm’ﬂ
» 2KOHgq) + Mg(NO3)piaqp 2 MG(OH)ys + 2KNO3 )
» Combustion
» Hydrocarbon reacts with O, and forms CO, and H,O
» CHy;+20, > CO, + 2H,0O
» Acid-base neutralization
» Same as double displacement but the reactants are one acid and one base
» Products are water and an ionic compound
» HCI+ NaOH > H,O + NaCl



Balancing Chemical Reactions

» Write a balanced chemical reaction for the combustion of benzene (Cg¢Hy).
2Cob, ¥190, — 12, +gH,0
> NasPO4+ 3 KOH - 3 NaOH + K5POy,

| 2 N2+ 3 H2 -> 2 NH3
| 2 Z P2039 P4+3 OQ

> 7 NH; + HSO, >  (NH,):80,



Stoichiometry

» For the following unbalanced chemical reaction, how many grams of

aluminum can be produced from 10.0 g of AlBr3?
> AlBr; +3 K-> =2 KBr+ Al

\03 Al . 1 mol Al By | mo| Al

. uZ(ﬂ.q(KZ Al
2004 gMBYG  1mol Algr, T [Lorg A

» For the following unbalanced chemical reaction, how many moles of
hydroiodic acid are needed to produce10.0 g of manganese (lll) iodide?

> 2 Mn+ |, HI>3 Hy+y Mnly
0.0 Mn Tz _Lmol Mnzs bmol He  [27.G07%qBT
425, \ogyj MNI; 2 mMo] MnT;  \mor HE

<. %\ c} Hx

NI




Limiting Reactants

» Consider the following unbalanced reaction. What mass (in g) of the excess reactant are left over if 10.0g of LiCl
are allowed fo react with 7.0g of Bry¢ : Imo\ LiCl Imo] BY>  199.80¢0 By
|O‘O\c] LiCl . \ L X B 2 ﬂ@ _ ]%Xa Rv,

» ZLCl+ B, > 2 LiBr + Cl, HZ.SQHS LiCY Zmprsct [ moi 8(’2.
706 By, o) B Zmp) Lict H2.3%MqLicl | ( :
J S 8084 Bh ImorBr,  Imorler S 9T 1009LIAm37 guici=)b 3 gl

leF+ over
» Consider the following unbalanced reaction. What mass (in g) of sodium carbonate can be produced if 9.0g of
NaCN are allowed to react with 15.0g of of CuCO5? % N(I\CN s Hhe
| 2 ya NaCN + CuCOj3 > Na,CO; + CU(CN)Q al \'\/LY\(‘:) W€0CW

Q7<)

9.0g Nach._Lmo IO 1101 NonCBz 10S9RGN0y5 [ 74 05| - Dot
49 00X gNecN ZMaNgCN oy N, ——

\S.0¢ Cuc, . 1Mol Cugo,  1mo) Na, (0 105.99% ¢ Nd, Oy
101 LuC0 ! = 139 N0, ©
‘CJ (23. SSL{gLucog MmOl CuC0z (Mol Na CO2 3 e




Percent Yield

actual yield

» Percentyield = x100%

theoretical yield

\mevﬁ » Consider the following balanced reaction. What is the percent yield if 8.00
g of KF are produced from the reaction of 3.30 g of F, and 7.80 g of K?

> 2K+ Fp, > 2KF

229F, Mol R .QW\OlKF_?)Y.O%%KTFz 10.09 g KF ,@0_3_“00«,.-_ 79 37.
J 57%3% Mo\ ¥, 1MV K J \0.0°lﬂ

789k 1MoLk 2mol KF S¥ (ogkr
t STOMG K 2mol k| mot KF

= \|.5°I\C]KF
ex(ess

10.09< 1154 —>F s liniing ond 10.09 TS e thaorgy: yied



» g=heat (J orkJ), m=mass (g), c=specific heat capacity(J/mol K), AT=change in temperature (K or C)

» A 12.50 g sample of an unknown liquid absorbs 209.1 J of heat and the temperature rises from 298.0 K
to 311.6 K. What is the specific heat capacity of the liquid?

o= McAT
C= T
q=+200.17 mioms
m=12.509 C= '
S (\25073(1&\0@
C=¢

AT = 211.uK-29%K = 13.bk C=1.23 3/@ K<




» A 10.0 g cube of hot lead (c=0.128 J/g C) with in initial temperature of 98.2 C is placed in a calorimeter
filled with an unknown amount of water (c=4.184 J/g C) at 25.0 C and the femperature of the water
and lead rises to 27.0 C. What mass of water (in g) is in the calorimeter?

Cp, = 0.12%3[9°C -9 =(in
v 25°%( -o%.2°C = -73.2°C LG =m&aT
e AT, =My, CW 4T
—meCPb b wEln="w
=1
Cp = HIKH 3/8)"6 M= e AT

AT,,= 27.0°C-2507C=20°¢

[10.06) (0123330 £ 732°) 175
Mw ="~ J 1543l °O) (2.0°C) a




g=mcAT and AH

» AH: change in enthalpy

» For areaction or process, AH = —1—
maoles

» 4.30 g of NaCl are dissolved in 20.0 g of water and the temperature of the water drops from 258 C
to 28.1 C. What is AH, in kJ/mol, of the dissolution of NaCl in water? (C.q«=4.184 J/g K)

=430 o

Vg’“lr\)u: i.[)\%oqgs/g"c Qs == (20 .03) (4.\54 3/300 (-22°0) HLud

AT = 25%°C- 2%.1°C=-2.2¢ Opun= \Z z?;'(—;\a“ . AH= %ﬁm(ﬂ
AH’vxv\: V\Y:(:C\ HN(AO : mé}]mo' AH B szo S/W\O]

Vo = 0. 0 73skmal A= 2. L2 S [mol







