Chem 1311 Exam4 /Final Test Prep

Chapters 1-3:
Notes/Formulas

| kq- l0009 a: %l
[ L= 1000 mL

1) Define a physical change and provide at least 2 examples.

C\nmna‘(s frubt 0f WMatteyv (W\QH’M@ \e)

2) Define a chemical change and provide at least 2 examples.
changes  the chemi(al propervties (purni VLD) wood)

3) How many significant figures are in each number?

10310 H 0.0010030 9
1.030x10° _4 130300 4
4) Solve the following using correct significant figure rules.
24530+13.617= LD%. 9L 320-1534=_|\g. |
148x23=___340Q 6780/1a50-_ 40 {
5) Complete the basic unit conversions using appropriate significant hgures.
fs0omt> = L4 335¢> 2406.71 «
6.05 kg > K050 0 ss2km/h>  19.3 m/s
D-Trm  Mwm | W = |5.9wm
X )0 om——— : 'S
| |t 30005

6) A 250mL container is filled with gas and weighs 2.30g. Calculate the density of the gas in the

container.
- M- 1.2504 =lo,000|1 UmL \
v 750ml

7) An experiment requires 205g of phosphoric acid. Is a 150mL Erlenmeyer flask large enough to hold
the acid which has a density of 1.83g/mL?
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Who did what?

Q ). Dalton
(A N.Bohr

xed energy levels
ly charged nucleus

d J. Thomson
b £. Rutherford

a) Constructed a model that showed electrons orbiting a nucleus on fi
b) Conducted the gold foil experiment where he discovered a positive

) Created the atomic theory to explain the behavior of atoms

d) Made the “plum pudding” model that showed scattered electrons about a positive cloud

8) List the 5 postulates of Dalton’s Atomic Theory:

D Law of copsevvation of oSS
2) (w 0f Waulfiple coefadient
3) AL oL dve wadde of atoms

2 Eachn eltment has o Gpeeific wpe 0f Atow
9 They con Combiat [veavvang ¢ & Farm compouinds.

9) Identify the correct series of numbers to match the order of the following characteristics for Mg”* .
What is this ion’s atomic number, mass number, # of neutrons, and # of electrons?

‘0314;‘4;\0 A"’P:E M'A‘:N

10) If an isotope of bromine has a mass number of 81.0 amu, how many neutrons does it have?

.0- 55240

11) Name or write the chemical formula for the following compounds.

Sulfurous acid H;_‘S 0 D

Mercury (Il) oxide HS Q..

Hydroiodic acid HL

Carbon tetrachloride Cl v \d‘

NHOH Aoy M \/\lAJMVindU
cuct, _COpper (I1) chloyide




o) plansplagvie il

NH: MDA

12) Calculate the average atomic weight of silicon. Z WIASS X /e MbU V‘ dd N( L

256i 27.98 at 92.23% abundance 717.4F ¥, 4115 = 19 1
5 28.98 at 4.680% abundance 7§ .98 ¥ - 04630 = |- U

305j 29.97 at 3.090% abundance 10(011 L 0 30010 0 012,(9
7404 amu
13) A compound contains 23.3% magnesium, 30.7% sulfur, and 46.0% oxygen. What is the empirical
formula?
_?__?:g_l‘_‘ﬁ_ Lol Mg g asg molfoast = 1
4.7 4 ~ ~

30-7&5 < { Mol S _ 0.4997 mol /0.0‘5% = 1 LMSSOB_.J

\ 32.0%3
46040 . \wolO” _ 72975 wo\/0.958 2 3

16.00 |
14) A chemist used 4\07x182“ formula units of Li;O in the lab and needs it to be converted to grams for

her lab report. How many grams of Li,O will she report?

401010 oy L0 Jwt a0, 21889 (507, L
$ | 001X 10 me | Wl Uie0 |20 0

15) How many atoms are present in 50.0g of dinitrogen pentoxide?

50.0q N205 | mol NaQs (,01“\0 Atums -

& l . 103.0'103 [ mol Nals 2.701¥l0 atum S)
16) What is the percent mass of oxygen in copper (ll) sulfate?
SL\K320(153= 320(0(3 0400 «100 = 40l-/X

0'-4xlb-003= 44 00 4 .51

17) Given that the empirical formula for cyclobutene is CH; and it has a molar mass of 42g, what is its
molecular formula?
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Chapters 4-6:

Notes/Formulas
- 0 R
i o5 ||
3 L (7
MV, 2 MaN (" €)

18) List the stron-glacids: Hu’ HP_)Y’ H\ : H[‘I‘O“ HClUS .“NO,“ HAM
) tistthe strong bases: gt [Katli wekals ~0R & leavy mEALnL eavtia metals -0t

* -
20) The net ionic product of an acid base reaction is always V\LMQV ﬂ r 0 H T H 10

21) Define the following terms:

>olute- Suhstum(e dissnived v Solunon

Solvent- {y b inv (¢ o\owws L o\\m\u\\nq
Strong Electrolyte- WW\Q\UQ\U\X C)\\S\M\CXW(D

Weak Electrolyte- DAV NA\\U\ AVsso clate OQ
Precipitate- |\ 50\U\p\ ¢, PV duCk
Neutralization- AU { YASL cliSSOUATE o A heotval {?H W S0tuhown

Oxidation- |{§§ 0¢ olectvong
Reduction- 030\\\(\ of L\eLtyo\ng

Combustion- A4 IOV 0f oXYARW b et fv o ydvowvbon 5 produces Qo+ H-0

22) Write the ionic and net ionic equation for the following reaction:

Mg(NO;)z(aq) + N32Cf04 (aq) - MgCr04 (s) + 2N8N03(aq)

87 NES NG+ b 0a” —> My (i i g




of 0 30M copper (1) sulf: ite?
R =

| N\“\ Ml\lm \13:0‘(0\('\(\\,4
L 40M (1oL )= 5OM(ML)
0150 o1ouhHL
25) 1l )0'1;)60 m\‘l‘ of HCI solution with a concentration of 0. 750 M is neutralized by 23.45 mL of Na H
vat is the concentration of the base?
what is the tral t lVV\O\ NGOH ¥’_\_______$

160 HOL (1150 M) * 0.01TT5 w0 UL =T w0196l

TR 1 7 Nall ¢ He

e S ) &

26) Determine the following. 0
7n + CuSO, 2 /nSO, + Cu
Linc & P
oxidized: LIV
neduced: COPPLV n: 0= d* L [(:1)
educe =

27) Use the following equation for parts a-d:

490 wot KRy 3l Re - 7 4f el He X

PR
| 6wl ROV
b) What is the limiting reactant?

¢}  What kind of reaction is this?

Jl“%\t VLP\O\HW\EV\T




was 4.12g. What 1s

d) The calculated yield of aluminum bromide is 4.05g, while the expected yield

the percent yield of aluminum bromide?

achup 4-9%94 00 ={11.%7
thaeov ek (it 100 4.17 ¢ - j

28) The combustion of ethane, C2H4, is an exothermic reaction. AR 3
(M | LaHq = =130 “Vowd

CoHa(g) +3 0215 2 2CO2(g +2H20 ) AH =-1390 J/mol

Calculate the amount of heat given off when 4.79 g of C2H4 reacts with excess OXygen

47%9 Ula |yl g, -13907%l _ (58 3
~—_\9——X 1% .0 0 | wo| C1Ha Q

29) A system does 30.4 kJ of work and absorbs 73.0 kl of heat from the environment. What is the change
in internal energy of the system?

~ 20,4 kS +13.0k3 =13k \‘SJ

30) Ammonia burns in the presence of a platinum catalyst to produce nitric oxide, NO.
4 NH3 (g)+ 5 O2(g) 2 4 NO (g) + 6 H20 (g

What is the heat of reaction at constant pressure? Use the following thermochemical equations:

(7 (N; g+ O 2 NO (- AH-= 180.6-kl)-
= XZW‘Q’ AH==TITE )

6H, g+ 305> 6H,0 AH=-1451.1 k]

: : —
AN, = N2t QHa AR BIB0KS [P 005
IN, + 20, —4N0  Af=300.2 kT - :

31) When 12.0 g of fructose, CgH1.0¢, is burned with oxygen in a calorimeter, the temperature of the
calorimeter increases by 2.58 °C. If the heat capacity of the calorimeter and its contents is 9.90
kl/°C, how much heat was produced by this reaction?

Ct% st
0,7 9.40 ¥/, (10g) (258°C)

07307 €3
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B T .

CeH1206 (5) +60; () =2 6CO; (g + 6H2 O )

32) Using the equation above and the relative AH values, calculate the change in enthalpy for the

overall reaction. :
AH; for the following; ’_30‘3 A () (—-ZX68> - (:-)\’ZUO = 'X‘\‘K <5/ mol l
g o

]
CeH1206 () -1260 kJ/mol

CO; (R) -393.5 kJ/mol

H,0 y -285.8 kJ/mol

33) Write the full electron configuration for the following elements.

COpper \S‘t /l.\I ng %813?5 L\St 5 d\o
Bromine |{" 18" Z\")“’ 3&1 SP" 431 34\0 4?6
Potassium ion \g"lg"?_p“?;&z 5?('

34) Write the noble electron configuration for the following elements.

auminum (N1 5572’
Calcium U\Vl 45"

Oxygen ion U\\Qj\

35) What does each quantum number represent and what are its possible values?

n: QVINUPLL duanTuw m: \Magenie quantum
£ peviod # Lovotal ovientanon
L dnguloy oty & ms: mAdhence & |
2 type of ov I fad L §PiN dawvechon (3 b ‘Ji>

(0:3,1°p, 1:4,3:%)

36) Draw a s and p orbital. Then state how many electrons and possible orientations a s, p, d, and f
orbital can have.

84 Q L gvitntahowy
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Chapters 7-9;
Notes/Formulas

37) A chemical reaction that release heat to the surroundings is said to be and has a AH
at constant pressure.

a) Endothermic, positive
b) Endothermic, negative

@ Exothermic, negative
d) Exothermic, positive

, ne its molecular geometry, and state the hybridization.
X » o = 0 i
[M%] [B\r] 4B |
SO; FL: 0-4-0= 2+
Bl n ; Tvigonal = §p°
: Bl il o;o\n ?\O\VW\V‘
: 3% byt _—2‘-} Q“'§ % NOW-poluy
T80
coh HOAa R B4 Ol
M:\Xf\l“: “"I\ll-"H Tetvahed va = -SP3
predle kit ¥l 4 | 0N -pol oAV
e det Be o s o | M
PBrs P:lxhve : 5 : :r;;'v:” ig~.6-6-0:0 £ 4 o
DTV -2 B By Vigonal bipyvamida
40wt AN\




CO; F(- 4-4-0+0

ANt DzeEl

leb\ﬂ 14 g . NOV\’PO\U\,‘(
'

(1
C>
|
T,
.
—
P
-
M
’U

39) Complete the following table.

Molecular Geometry Bond Angle

Linear \%0 -

Trigonal planar 120°

Tetrahedral \0 q "

40) In hybrid orbitals, a § \(y\m e bond is head-to-head overlap, and a
P \ bond is side-to-side overlap. S\am % bonds are stronger than
P\ bonds because this bond overlaps at the internuclear axis where electrons
are more likely present. In a triple bond, there are \ sigma bonds and 2 pi bonds.

41) Which of the following lists arranges the elements in order of increasing atomic radius?

N<C<B<Bec<lLli

B. Li<cBe<B<C<«<N
C. Be<B<C<N«<O
D. O<N<(C<B<Be

42) Which sequence shows the elements in order of decreasing electronegativity?
(a)ci>s>P > Mg > Na

B.Na>Mg>P>S>C(l
C.S>CI>P>Mg>Na
D.CI>P>S>Mg>Na

Chapters 10-11:




Notes/Formulas

J
' : 5 y
sents an INverse relationship 15 fz()%]\e 14

claoyles s 1awW

43) The gas law that repre

44) The gas laws that represent direct relationships are

45) Determine the volume of occupied by 2.34 grams of carbon dioxide gas at
WY
PV=NRT 257359 . 0.0537 we!
E VKT 44 .01 4 ‘ a
' L G b
P - 0.0532mol (0.072008) (273> ___“ L
| .00 adwn -
300 K |
46) A 3.50-L container holds a mixture of helium and argon a_; 207;%me mixture contains 0.80 mol of@

and 0.20 mol of Ar. The total pressure of the mixture is ¥24¢#dp Calculate the partial pressure of

each gas. « T0wanl (0.07700 L At 00 )
Prie” Fown (0,030 5R) (500D _ 5.63 arin

PV RT 3.50 |-
NKT
Bt G
= p, . W (00800 B (300D | 4y g
| 3.50 L
47) A sample of chlorine gas (Cl,) is at a pressure of 1.20 atm and a temperature of 25°C. Calculate the
density of Cl, gas under these conditions, t 215 =
PM _ 1.20dtw (3545 %me | A
1-5.:\:- : ¢ L aty, wl,"—-]“‘ﬂ/‘—
0 022002 (998 ) -

48) A sample of neon gas occupies 3.20 L at a pressure of 0.950 atm and a temperature of 28°C

If the conditions change to a pressure of 1.20 at
: m and a temperatu 5 :
volume of the pas be? P re of 15°C, what will the new

\[ZP|T|‘ P’LT‘LV| - __P_};T"-X! - \rZO“h'Y\CZZX\L)LB ZO_L_-_)_ i g =)
Yo "t TP (09%0awy (301> 12-6TL

49) Li 5 , neti
) List the 5 postulates of the kinetic molecular theory that describe the behavior of ideal
eal gasses.




/

e following? .
ApO\ € London A1SP e S\ON

50) What type(s) of ‘ntermolecular forces aré found in th

2. MO pydvogen bondiidy. dipole-

b. CHF  [)ipoie-cipole, London dispev SOV

c.  PFs D\\oo\e—o\xpou, Lond.on dispevsiov

4. CeHsOH Hydvooen hondwnd, o\'\QG\U()\QOK,

gth of molecular forces:

[§ Uy Eoce Avect/ & of

51) Ways to increase the stren

TNLVRASR O LULAY WA

53) Which of the following phase changes is(are) endothermic?

v’ Vi S
1. melting 3 sublimation 5. deposition
P
‘. vapo(ization 4. conde7n<sation 6. freezing
1,2,and 3
b) 4,5, 6and 6

c) 1and2only
d) 4and6only




55) USINg the phase diagram,
matter in each region.

- O

o
—

supercrin’ca
olid, D=supercrit1'cal




