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LTIPLE CHOICE: CALCULATORS ARE NOT ALLOWED!

When 215 g of potassium nitrate, 0.35 g of sodium chloride and 500.0 g of water mixed at
2 out 90°C, 585.3 mL of solution are obtained. The density of this solution in g/mL to the

(gtJ"" 3§'+5"‘@
k;____-————" correct significant figures is: .
TTok3ml a1l bo12 d. 1222 . 122193
>

C 2. If $6.00 = 70. drachma and approximately $30.00 = 250 kroner, what is t&e cost in Jpro/ner of
an item priced at 140 drac A<y

hma. @S dv [feo - (o
2. 2.0 b. 6.0 d.1.0X 10° “’HA, ;(,.u:l -
¥ sialiiat's

g 3. The solubility of potassium nitrate at 25°C is 36 g/100 g water. If a solution of 22 g of
potassium nitrate in 50.0 g of water is cooled to 25°C, then how many grams of potassiu
é\lo l?v:C

nitrate would not be able to dissolve? @ 2,_5
40g) cllg d.18g % 2.

22- 6 ‘f /006(
C 4. A certain substance has a solubility of 21.30 g per 100.0 g of water. The same substanceis
solubility, when expressed in kg/kg of water is: &
2.0.0469  b.0.0004696 0213 2130 23

(6D . OIL?

Fluorine has the nuclear symbol 9 , F. The total number of subatomic particles (neutrons +
protons + electrons) in a fluorine atom is:

a9 b. 10 c. 18 d. 19 Tp*sGe ¢ lon®

C 6. The combination of numbers and symbols in 5 N2 stands for:
5 nitrogen atoms
b. 10 separate nitrogen atoms
(@ 5 nitrogen molecules
d
e

.“\
W

10 nitrogen molecules
none of those

C 7. Consider the following statements
I. A mole of copper has more atoms than a mole of silver.
(@D A mole of silver has a greater mass than a mole of copper. T

111. Both gold and silver have a generic valence configuration of ns2(n-1)d9. &
@? A silver ion has more protons than electrons. 7 ™
The number of true statements above is . . . d e
a0 & &2 d. 3 e. 4

I\Sl

C\/S. Copper (11) oxide reacts with hydrogen gas, producing copper metal and water. The correct
form of the chemical equation that describes this reaction is:
Cu,O(s) + H,(g) = 2Cu(s) + H,0(¢)
b. Cu,0(s) + 2H (g) = 2Cu(s) + H,0(¢)
(© CuO(s)+ H,(g) = Cufs) + H,0(¢)
d. CuO(s)+ 2H (g) = Cu(s) + H,0(¢)
e. None of the equations above are correct.



& 9. How many grams of copper could one theoretically obtain from one gram of copper
fluorosilicate Cu,SiF,? (MM = 269.1 g/mol)
a. 2(269.1)/63.5

Cg (63.5)(269.1) /g Ca, i /| wl C, QgL 2l @ | €33 §
2(63.5)/(269.1) . .
d. (269.1)/(2)(63.5) 26%:15 [—’c")’ig,.,.: [t e

D 10. The atomic mass of chlorine is 35.453. Chlorine consists of two isotopes: Cl which has a

X .35 mass of 34.969 amu, and e which has an atomic mass of 36.966 amu. Calculate the

(1 . 9|, percentage of PCl, (3‘7"?":‘)* + 3¢76ll-x) = 23 ¥s 3
Wikl a 1234 b 2447 c 5423 e. 9576 —> TesFar _
Q/P/b ) 3 UG x & FC- 966 —3C e = ISwyd ; TG T N2 xS 76

A 11. A compound contains 29.9% C, 57.8% Cl and 13.0% O by mass. Its molar mass is 246
g/mol._Its molecular formula is: (All choices have MM = 246 g/mol) /(/zca/ C'o-@( .

fe 1l '

(,® “F oo ZQ_L{;‘L_Q{: 295 4l 0 _ g? |

@, e C0li0s izg¢ & Bgo |M |
d.

M iy CoCl302 SHFya [ 4. (?al QL lzcic l = ff/?o
_ , 2515 A , v
/E 12. Which one of the following statements about caffeine, CgH,,O/N, (MM = 194 g/mol) is <l

NOT correct? @

a. Four moles of caffeine have a mass of 776 g. o8 ’
@ The simplest/empirical formula for caffeine is CgH,,0,N,,. —) O"f u‘f P

. )

d

Caffeine contains 28.9% nitrogen. —
, 4
One mole of caffeine has 6,02 x 10?4 hydrogen atoms. é——-—-

E 13. The molecular formula of a substance:
a. is sometimes equal to its simplest formula.
b. is always a whole number multiple of its simplest formula.
c. indicates the exact number and the identities of the atoms that make up a molecule.
d. a, and b are true.
& a b, and c are true.

(CAa. CHy(g)+202(g) — COz(2)+2H20(1) AH = -889.1 kJ
AHP H,O(1)=-285.8 kJ/mol  AH{ CO,(g)=-393.3 kJ/mol

What is the standard heat of formation of methane, AH°,CH,(g), as calculated from the data

above? . - ) KT —+ (-285 .S.fj —

a. -2100.0 kJ/mole U“Q( 392 €5 /ot el (- 255 {M’.)

b. -907.5 k}/mole ' — _ N
@ -75.8 klimole [ AHe Chy o ] = =89
d. 175.8 kJ/mole

e.

mole — ,
2100.0 k)/mol i,CiL‘(.“l“‘ (ra.ikT = Alﬁ@'(@

24



C

C_15 A196 g sample of titanium was burned in<60mb calorimeter that had a heat capacity of

9.84 kJ/°C. The temperature of the calorimeter increased from 36.84°C to 98.82°C.
Calculate the amount of heat that would be released from the combustion of one mole of

titanium. -
620 KI/mole 9= pCAT - _ <§ £ kr)( 7851 - X gw)

b. 610 kJ/mole

c. 1.49x10°k)/m

16.

d. 311 kl/mole — 609-5‘1, 42556 l”

e. 1200 ki/mole - -
A7

b + 3Clha@ --- > 2ICl3 (g)
According to the data in the table below, what is the value of AH® for the reaction represented

above?

Bond Ave. Bond Energy (kJ/mol)
f;"“ &.’q& — Z Mgd
2 Brotun For 1] 149
Cl-Cl 239
I-Ci 208 < 'j
a. -860kJ - ' x-Ci)
R C (z-2) « 3(0o- -ci] [
c. +180KkJ . -
d. +450k] M(w@g‘) + ke ("Q?_}J — Cank (2(;;7%[)
e. +1,248kJ e e
A 17. In an endothermic reaction the change in enthalgy is L , heatis "‘C? ‘UVC—‘(

@ 18. How many of the following anions are derived from strong acids?

/

19. For the reaction:

and the heat content of the products is than the heat content of the reactants.

(@ positive, required, greater
b. negative, released, less

C. positive, required, less

d. negative, required, greater
e. positive, released, greater

9. B
: T
C,H.0; PO’ (NGO cor ), A

a. | c.3 d.4 e.5 ¢t

Cu(s) + 4H"(aq) + 2NO;(aq) = 2NO,(g) + 2H,0 + Cu** (aq)

the element reduced and oxidized are, in that order:

b. Cu,H

L Q}&\. Cu,N MV = MV,

c. HO Q‘H)(U ) = (2 oM) (/cc,)

d H.Cu

2 V> 2-9C a 1bmi

CK/ZO How many milliliters of 11.6-molar HCI must be diluted to obtam 1 O liter of 3.0-molar

HCI?
2.39mL  b.35mL @ d. 1,000mL e 3,900mL

[ & 25



6 21. The net ionic equation for the reaction that occurs during the titration of nitrous acid with
sodium hydroxide is:

a. HNO,+Na'+OH™ — NaNO, +H,0
b. HNO,+NaOH — Na* +NO, + H,0
c. H'+0OH - H,0
4. HNO,+H,0 5 NO, +H,0"

@ HNO, +OH™ - NO,” +H,0

4(:7 22. A student wishes to prepare 2.00 liters of 0.100-molar K10, (molecular weight 214 g/mole). ___
The proper procedure is to weigh out
a. 42.8 grams of KIO; and add 2.00 kilograms of H,O.
® 42.8 grams of K10, and add H,O until the final homogeneous solution has a
volume of 2.00 liters.
c. 21.4 grams of KIO; and add H,O until the final homogeneous solution has a
volume of 2.00 liters. oo rkey | Zeov C 2n0 —
d. 42.8 grams of KIO; and add 2.00 liters of H,O. L ( /“‘/e
e. 21.4 grams of KIO, and add 2.00 liters of H,O. .

é 23. How many unpaired electrons are there in an atom with the electron configuration:

15%25% 2p®3s23p®4s?3d'0ap®

a. l b. 2 c. 3 d. 4 @

C/24. There are two very intense lines in the atomic spectrum of sodium. The wavelengths are
A’ 589.0 nm and 589.6 nm. Which line corresponds to the larger energy?
W . .
E z v * Energy is the same for both lines. ) . }\ ‘ILQ( SMJQA
N b. Energy is greater for the 589.0 nm line. % W A
c” (S Energy is greater for the 589.6 nm line. ‘

6 4 h% d. Cannot answer because insufficient information is given. &—{jyp\l (,i.//u/téﬂ
25. A filled d sublevel half-filled f sublevel contain a total of how many electrons?
B oan b. 1 c. 19 d. 24



G/ 26. Given the following orbital diagram

Is 2s 2p
) (M) = hydrogen atom - excited state
) (T ) = hydrogen atom - ground state

000
(00
OO0 = helium atbm-ground state
000

= helium atom - excited state

The number of correct orbital diagrams is:
a0 bl @ d. 3 e. 4

Q/27. Which of the following sets of quantum numbers (n, ], m,, m,) best describes the valence
electron of highest energy in a ground-state gallium atom (atomic number 31)?

]
a. 4,00, 2 L -

L > Yp
b. 4,0,1,7

]
@ 4,1,1,7
A 41,27 el ¢
. L] [) ’ . \ /
e. 4,2,0,;_ /Me’ _/‘0 o | pa -

SO ¢)

D 28. The total number of electron pairs around phosphorus for PCls is: Ci

a. 2 b. 3 c. 4 e. 6

C/ 29. An atom X is surrounded by 3 sigma bonds and 1 pi bond. The bond angle around the central

atom is: N ‘
a. 90° b. 109° d. 180° X = N\
e

30. An atom X is surrounded by an unshared pair of electrons, 2 sigma bonds and one pi bond.

The hybridizatiop for the molecule with X as central atom is: ve
a. sp @ c. sp’ d. dsp’ e. d’sp’ K
7N\
(C_31. Which of the followin g bonds be most polar?
a. C—C b C—0 @ d. C—N
C}/}Z In which of the molecules below ii II I carbon-carbon distance the shortest?

a. CH, b. C,H, d. C,H,
c=C L T cie ¢-C
33. Chlorine pentafluoride forms an expanded octet. Which of the following statements are true?
(1) There are 6 bonds to the central atom. F
(2) There is a pair of unshared electrons around the central atom. T

(3) Ilts molecular geometry is that of a square pyramid.
(4) Its molecular geometry is tetrahedral. F}

a. 1,3 b 2,4 c. 1,4



/% 34. Which of the following have reasonable resonance structures?
(1) NH3 (2) CO @

(@(? (5) CO
2. (12),3) - =

@& 2).0), @)

c. (3,05

d. 2).0)

e. (3),(05)

Q/?»S. A sealed, rigid flask contains nitrogen gas. The flask is cooled from room temperature to
-50°C. Which of the following statements is true?
a. The number of moles of nitrogen decreases. $cmz.
. The volume of nitrogen increases. Sawa
@ The pressure of nitrogen decreases. -
. . ] Oﬁ(ﬁ«.
d. The pressure of nitrogen increases. -
e. The volume of nitrogen decreases. ¢,

") 36. Theideal gas law predicts that: .
- I.  the volume of a gas goes to zero at absolute zero temperature. i
I1. density increases with pressure.
111. density increases with temperature.
IV. the product, PV/T, for a fixed amount of gas is constant. "

How many of the above statements are true? o :W[/\
a0 bl c2 @3> e P QM&Q

; 37. In the equations below, carbon disulfide burns-if Oz (g) to give gaseous products.
h CS,(g) +3Q,{g) =3 CO(g) +250,(g)
jooml Foouul iconl  sen(
If 100 mL CS2 (g) reacts with 500 mL of Oz (g) at standard temperature and pressure, which
of the following is true at those conditions? _ :
a. The total volume of reactants consumed is 600 mL. { “¢v 4/>
b. The total volume of products formed is 700 mL. CBacn(-S
c. The volume of oxygen gas left after reaction is 400 mL. C Zéb"ﬂa}
The total volume of gas formed is 300 mL.
e. The total volume of gas consumed is 100 mL.

/g 38. In an ideal gas, the collisions of the molecules with the walls of the container account for:
a. the velocity of the molecules.
(b)) the observed pressure.
c. the number of moles.
d. the observed temperature.
e. none of these

/13 39. For a fixed amount of moles of gas at a fixed pressure, changing the temperature from 30K to

60K causes; U 0

! 4

a. the gas volume to decrease. —_=
C[) the gas volume to double. T T

c. the gas volume to decrease to half its original volume.
d. no change in the gas volume.

30 28



a. 143 M c. 2.56 M d 223M e. 0.0143 M

'ii Nati ml Bt [ Iluym] (600 ‘7‘— _I ( ‘5@

, o \ STUS g | sl

@ 4]. 1f you have a 1.0 molar solution of each of the following solutions, then the solution that
would have the highest boiling point is

@ a. glucose ® b. NaBr (® c. K2803 (® l d. FeNO3)3 /(G e MeCl2 (3

40. What is the molarity of sodium chloride in solution that is 13.0 % by mass sodium choride
and that has a deiil'l of 1.10 g/mL?

AT 1Epm Sice 1+ = 4
O B 42. Of the follow%.h&.s%stance@is the most soluble in benzene(C6H6) is
a. PH3 b. SiH4N c. HBr d. CH3CH20H e. H20
Choy NP — (b= P DR «+ H-bael H-- bud(

43. Thé) molar mass of a gas that has a density of 7.10 g/L at 25.0°C and 1.00 atm of pressure is
@ 174 g/mol  b. 14.6 g/mol c. 28.0 g/mol d. 0.0685 g/mol e. 64.0 g/mol

e ST - (2 e ) G
e
l

-0 afma
b 44, Oxygen gas at a temperature of and a pressure of will have the greatest
attraction between oxygen molecules.
a. 25 °C and 1.00 atm (@-65 °C and 30.0 atm (ow Tewy
b. 45 °C and 2.00 atm e. 85°C and 2.0 atm
c. -25 °C and 0.0050 atm #(7/n Prusson
7) 45. A 31.5 mL sample of H2SO4 solution required 23.9 mL of a 0.0134 M NaOH(aq) for
neutralization. Therefore, the concentration of the sulfuric acid solution was . . .
o 2 Neew + 280y ™ ufov "‘al"\lgﬁ

a. 0.0102 M @ 0.00&%0 M c. 0.0204 M d. 0.00255M e. 0.237M

SBGC |, oyaes|  ml A N ey
/{ OL;B,’ Apd B | .,O'BIS'(_I ) (;OOSADZM (

@ 46. The value of AH® for the reaction below is -186 kJ.
Hag) + Clag) —>(2HCl®) Al = — KK

What is the value of the AH; for

a. -0.037 b. -0.027 d. -186 e. +186



c) As shown in the table below, the first ionization energies of Si, P and Ct show a trend. \ { o
orent. - Fﬁm hm%ﬁ!g_d AP Chemisf Group L)
e el M—‘.W;_—"’) Final Examka’eviaw g =4

786

1,012 :. Directions: Work together with your group to answer each of the following questions.
Cl 1.251 1 A sample of a pure compound was found to contain 1.201 grams of carbon, 0.202 grams of
hydrogen, and 7.090 grams of chiorine. What is the empirical formula of the compound?

. N Fixlly
ii) Expiain the reasons for the trend in first ionization energies lun

a = L2rg - [ At
® S:::?:P hace voluer eledrms o AT2 . 5 e

e Rt D
+ p N . tov
=+ A Y, elewanits T ruceast gownr Iy
n G va"\t‘—‘ ) 2 A freshmen chemist analyzed a sample of copper (Il) sulfate pentahydrate for water of hydration
(Lh 14 i t‘ w -c'—f‘ (EV e ,(“ by weighing the hydrate, heating it o convert it to anhydrous copper (I!) sulfate, and then
- v L‘j

N '{‘ weighing the anhydride. The % water was determined to be 30 %, retical value was
- \ o
. 4_5 ,}ﬁ g_‘:(' “}Qa"( e-c—ct C(Tw Uw-c{law /t/) a) After the student weighed the hydrate, a piece of rust fell from the tongs into the crucible.
Aabte . i n g

i) For each of the three elements. identify the quantum level (e g. n=1, n=2, etc. ) of the / 2o 19 o’ At e =, lﬂh’ —’@ 7—O‘i° 9 Q{ ,«.(e/
valence electrons in he atom. (2-wig Tov / 7 2oy

¥ 33%. Which of the following choices is definitely NOT the causa of the error &p y, elef

Moisture driven from the hydrate condensed on the inside of the crucible cover before the

— ( e radid "A w 'T"r‘:: g?;g‘i'rv\eallg 2:;.:1:11: :or:‘rgﬂ‘rle? some anhydrous copper (1) sullate PPy B
e RS - T C"’-a‘g e e 51 < ' é The original sample was wet. o 4 P s ’FIS)L:; - ¢.L‘1§od
4.4 " +e 3 [ < ;'_ A P ,-ig [ P N,
'a ﬂ:dwl‘b 2/’ s <« ! P 3. Given the following information: o H'?‘(“‘(‘ Peasd
X ] E“

Reaction2: COa(g) -—> Ci(s) + Og(g) 2.(aHe = 394 ky

. 4 = v N bas a W-*J e Reaction3:  2COa(g) + Hz0()<&=> CHalg) + 5/2 Oalg) aHo = 1300 kJ
Y‘ l““'s o z ﬁl(‘d -?P S“'LI‘Q'CL;S &:“fwku‘"w S (B Ruacyg | necde,

d) A certain element has two isotopes. The mass of one of the 1sotopes is 62 93amu and thé mass,

sy P ohas ¢ guche At T Hea S0 becann T . Rehction 1: Ha(g) + 172 Oalg) €= H20() - AH°=-2askJ3

Find the AH for the reaction CaHa(g) ~—> 2C(s) + Halg)

f the other i is 64.93 o
?)lld::llif;rullseo:?grenal Just?t!;'“;'our answer Z‘V‘;’A)L HLo(.e‘) = H, G+ ‘zLol 4&{-—: +294 kr
ii} Which isatope is more abundant? Justify your answer. pre” = —
‘ — = XY 20, — 20+ 20, AH= FEPL]

Gy ¢ Sho,—> 28, « 4o AHT — Gecny

@ ‘d\,\} .QM o 0"3’#«- wlu-L(‘.
AUUJL} A’}Ws(u /"“is Maxc“
() S Ao omag d*w&-mwlé'/e ‘sr’r“‘z o
(o35 Yoo it & guche chuudsus G K 5hge.
4

7 ; ’a,érl'lkuq!‘(‘
w/ aq (Ml Ié 64992 czrg‘;s. becanse T 65 Se

-}/ew&-u‘g%e* —

4 The combustion of carbon monoxide yields carbon dioxide. Calculate the volume of oxygen gas
(in liters) needed to produce 22 grams of carbon dioxide at STP

LC0 16, = 200,

5. For a substance that remains a gas under the ideal conditions listed, deviation from the ideal gas
) {aw would be most pronounced at . . . 12. \A)Ihen subjected to madl)lame test, a solution that contains K+ ions produces the color
-100°C and 5.0 atm @ green —
- ! Ol violet D e) orange

@ Q} ~1000C and 1.0 atm H., SJ—CPM ,,L @A—?Ll e v

\ ¢)  0°Cand1.0atm
d) 100°C and 1.0 atm 1 A characteristic of the structure of metallic atoms is that
e) 100°C and 5.0 atm g; they tend to share their electrons with other atoms.

their atoms are smaller and more pact than those of r
é’ 6 100 grams of Oz(g) and 100 grams of He(g) are in separate containers of equal volume. Both ] g;::’ 2 ortital of 1s nearly comp and they attract electrons from other
~ gases are at 100°C. Which of the following statement(s) is/are true? the small number of electrons in their outermost orbital are weakly held and easily lost

8) they have heavier nuclei than nonme atoqns

a) Both gases have the same pressure - 'e
b) The average kinetic energy of the O2 molecules is greater than that of the He molecuies 14.  What is the geometry of Si032-? i’( 7; " N‘Q P Mw{ Senal
) The average kinetic energy of the He molecules is greater than that of theOz molecules & o 7
d) There are equal bers of He and Oz molecul 15.  How many total sigma bonds are in the benzene molectle, CeHg? L Q~ «
@' he pressure of the He(g) would be greater than the Oz(g) _— P s e~
- . . | N (i 3’5‘“" 3 il 1o - Q W
7 Which of the foll senes of elements is listed in order of increasing atomic radius? s
ADTn  Yhienof R ickiowing selish ol elementafs Kased 9 16 Whattype of hybridization would you expect to find in BCla? L &
-~ b O e K HK.O Au cTNQ T
G
8 Which one of the following would have an answer with three significant digits? 17 Which of the followi 0st likely to dimerize? Why? W
D ® a 103.1 + 0.0024 + 0.16 z ClOz", CizQ; CIO2
@b (3.0 X 104)(5.022 X 10-2)/(6.112 X 102) : ‘—b/ -
cg {4.3 X 105)/(4 225 + 56 0003 - 0.8700) A —p b odd <
(143X 103 + 3.1 X 104/4 11 X 106) N . P .
@)},e) (141X 102 + 1.012X 104/(3 2 X 10) j 18 :)sﬁ;?#;c{::mge"rgg\aes:;smms increases down a column,
9 Which of the following elements most readity shows the photoelectric effect? _ %‘;‘: alomic mass decre“:::s
a A
8 jonization energy decreases
é) :"‘a" T’\e;memems ©) the number of H in the energy lavel i
d) ransition metals P19 What ions would tind i ion i i
P you find in solution if ichlorate was dissolved in water?
e) The chaicogen family a) KCl, Oz K+, CIOg-
> 10. :he four quantum numbers (n, |, my, mg) that the val 1 in the cesium atom b) K+, Cr, 02 ) K+, CF, 02
re: 3
0) 2 soase 4 61042 L ! 9 ka0
e) 60112 S 20 Atestiube containing CaCOs is heated unti! all of the compound decomposes. If the test tube
plus the iginally wei 30.08 grams and the loss of mass during the
A piece of metal weighing 500. grams is put into a boiling water bath  After 10 minutes, the metal experiment was 4 400 grams, what was the mass of the empty tgst tube

?
05003, - @ +b, qﬁﬁ@:‘{_ﬂ(ﬁ(
; = 33 -°r9 weg | wiS
oy = 445

- Asds
s t\\ + 4 Ceo = *?
' - S0 -~
@QO’ (;D - [,b) = — ( m{)(q.u\){f‘ ¢ ) . 21 How many pi bonds are each of the following? GO», H20, SO2, N2
o S

Q - w = L([é?q _J;‘ 22. Wr:; :u:‘ata ctg :Lquamum numbers Ior‘l)h‘; hl‘;:ast Ensr%e% e@n in a groGRISa
» 760 9 "C,._ Al 30




Part2 - Free Response : Solve the following.

1 The density of gold is 19.3 g/cm’. The heat capacity of goid is 0.13 J/gs°C. A cube of gold at
75.0°C is dropped into 150 g of water at 25.0°C. The final temperature of the mixture is 27.5°C.
What is the length of an edge of the gold cube? (Heat capacity of H,O = 4.184 J/ge°C)

fod = = okl
(=3¢ q—;%r) (a5°0) = — (wasiod)( 13 5—,—:’:) Csa)

Pass 1o = jéoﬁ

?
N

s

2 Answer the following q about a pure pound that
oxygen.
a) A 0.7549g sample of the compound burns in O2(g) to produce 1.9061g of CO2(g) and 0.3370g
of H20(g).

i) Calculate the individual masses of C, H, and O in the 0.7549g sample.

ii) Determine the empirical formula for the co’m und. - 33 h
< 3544 ] o
-+ A
- 0, = (o
Qn ua Gn bt

-
PSHgg — St ~ - O3 “’
l'%“,ﬁci‘_l_“lc:-‘: 5184 |adef | LB = 3¢
Mgl f25 4{

LIRS R L W
(hul. v
c’l

-333g )

¥l
L0 Rl 2

TSR - ]

. M13C
¢ H

)
w0 ~ 1 3+
@a = 1B mo/.um(-
leg 0
3. Answer the following questions that related to laboratory observations and procedures.

a) An unknown gas is one of the three possible gases: nitrogen, hydrogen or oxygen. For each of
the three possibilities, describe the result expected when the gas is tested using a glowing

splint (a wooden stick with one end that has been ignited and hed, but suli

hot, glowing, partially burned wood)
* Tn He peng "Za glwwws spiat Tl O3l
re I(iL"L d" W I7:
w Tu o Flomm splid 16 Ul pip” avc

¥ Ta M?,(‘]"’) s wall W@"L

rY

b) The following three mixtures have been prepared: CaO plus watef. SIQ) plus water, and COoy
plus water. For cach mixture, predict if it is acidic, basic or ney

/
L4 (‘00 —eLLLo ey (’a(d#),, a é&k

g Ys) ~+ U"Lo L;ll«\ l/~1)+ ﬂ“ll’sbk &(Bu.n hi l;lu(bua.w
o ' l ) ]

/
» 00,, “’#19 O fuay ﬂ;ﬁﬁ] a‘ud Acic/.

€) Each of three beakers contains a 0.1M solution of one of the folowing solutions. Potassium
chioride, silver nitrate or sodium sulfide. The three beakers are labeled randomly as solution
1, solution 2 and solution 3. Shown below is a partially completed table of observations
made of the results of combining small amounts of different pairs of the solutions.

Aswd, M, S 44|
olution 1 Solution 2 Wﬂon 3
»7.__7 Solution 1 black precipitate whek pet
§ — Solution 2 blak pot no reaction
i‘ —7{Solution 3 e opt M Peuchm

i) Write the chemical formula of the black precipitate
ii) Describe the expected results of mixing solution | & 3
iii) Identify each of the solutions 1,2 & 3
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dissolved in 10.0012g of Jauric acid, and it was
eifit of the lauric acid was lowered by 1.68°C. The value of K¢

b) A 0.5246g sample of the compound was
determined that ng.p

of lauric acid ing that the compound does not di in lauric acid.
i) Calculate the molali y of the p d dissolved in the lauric acid.
it) Calculate the molar m f D d from the infi provided

.

(m)(e7 (A) = (l(?/m)( Ofoerz &5 LA)
= 60431 mhs sl =

kg LA
(ke = 3Go = m

mls sk

®

¢) Without doing any calculations, explain how to d ine the molecutar fi fa of the
compound based on the answers to part a(ii) and b(ii).
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4. Use principles of the atomic structure, bondi g, and/or inter

d to cach of the

{ar forces to

following. Your responses must include specific inf about al] sub: referred in
each question. i .

a) Ata pressure of 1 aum, the boiling point of NH3(l) is 240 K, whereas the boiling point of
NF30) i

i) Identify the intermolecular forces in each supslance.
ii) Account for the difference in the boiling points of the substances
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b) The mellingcp(&nt of KCl(s) is 7769C, whereas the melting point of NaCl(s) is 801°C

i) dentify the type of bonding in each substance.
i) Account for the difference in the melting points of the substances
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