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Please read each question carefully before you answer, and choose the best correct
answer

1. Which one is a physical property of sodium?
A) Its surface turns biack when first exposed to air, : :
- (BY1tis a solid at 25 °C and changes to a liquid when heated to 98 °C.
C) When placed in water it sizzles and a gas is formed,

D) When placed in contact with chiorine it forms a compound that melts-at 801 °C.
E) Sodium is never found as the pure metal in nature.

-

2. During the swing.of a frictionless pendulum, what energy form(s) remain constant?
A} kinetic energy only '
B) potential energy only
C) both kinetic energy and potential energy
d3)kinetic plus potentiaf energy
E) None of these forms remains constant,

3. Which of the following represents the largest volume?

A) 10,000 uL.  B) 1000 pL @ 100mL D) 10nL  E) 10cn’
WL S i o' L St (o2

4. Is?propyl alcohol boils at 180.7 °F. What is the boiling point in kelvins?

¥

i
A) 387.6K  B) 323.6K @ 3556K D) 1908K  E) -1908K

+5. Express 96342 m using 2 significant figures.
A)960x10'm (B)96x10°m C)960x10°m D)9.6x10°m E)96000, m

6. Cllyose the response that includes all the items listed below that are pure substances.
"L orange juice  ii. steam  iii. ocean water < iv, oxygen  v. vegetable soup*

A) L i, v i, 1v C) i, iif, iv D) v only  E) all of them are pure
7. Which of the following ions occurs commonly?

Ay P B) Br” C) o D) Ca* B) K

8. The correct name of % n#:_‘S 0:;”!8
e

- A) manganese disulfate B) manganese(ll) sulfate + X'Cy manganese(1V) sulfate
D) manganese sulfate » E) manganese(I) sulfate O

9. What is the formula for lead(IX) oxide?

. (A) po B) PbO; C)P,0 D) PhOs E) PbyO,
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10. What is the name of the acid formed when HCIOQ, liquid is dissolved in water?

A) hydrochloric acid ng’ perchloric acid C) chloric acid
D) chiorous acid E) hydrochlorate acid (;<\‘9

200"
i1, Determine the molecular mass of iron(IIJ) bromide hexahydrate. Q&.”E’"
@403.65;;; B) 35554 ¢ Cy3176l g D)313.57¢ E)295.56¢
12. Rutherford's experiment with alpha particle scattering by gold foil established that;

) protons ar@q@gl_x_d_istributed throughout an atom.
) electrons have a negative charge.
C) electrons have a positive charge,
D) atoms are made of protons, neutrons, and electrons.
E) protons are 1840 times heavier than electrons.

"5

-

13. A phosphide ion has:

A)I0pand 13 e By12pand15e C)lSpand 15e @iSpandiSe
E)l8pand2le )

14, Calculate the number of moles in 38.7 g of phosphorus pentachloride. QQ\%
A)538mol  B)3.55 mol C)0.583mol D) 0.282 mol E)0.186 mol

15. Calculate the number of chromium atoms in 78.82 g of KCry 0.

3 &
A) 9.490 x 10* Cr atoms 2.248 x 10** Cr atoms
C) 1.124x 10 Cratoms (D) 3227 x 10® Cr atoms S
E) 1.613 x 10” Cr atoms &

16. Calculate the mass in gfams of 3.65 x 10*° molecules of SO,
A) 6.06%10%g B) 2.91 x10%g (C) 4.85x10% g D) 206 g E) 1650 g

17. When 0.6943 g of terephthalic acid was subjected to combustion analysis it produced 1.471 g
EOZ a?d?0.226 g H,0. If its molar mass is between 158 and 167 g/mol, what is its molecular
ormula’ '

A) C4Hs07 B) CsHgOs C) CiH1204 DY CiHLO, E) CgHeO4
el g, Pt B O

18, Lead(I) sulfide reacts with hydrogen peroxide to form lead(Il) sulfate and water, How many,

e/grams of hydrogen peroxide are needed to react completely with 265 g of lead(TI) sulfide? .

(A 151 ¢ B) 123 g C) 503 g D) 37.7g E) 941 g

e
o M

[ 7]
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19. Aluminum reacts with oxygen to produce aluminum oxide.

4Al(s) + 30:(g) — 2A1,0s(s)
A mixture of 82.49 g of aluminum (4 = 26,98 g/mol) and 117.65 g of oxygen (M= 32.00 g/mol) is
allowed to react. Identify the limiting reactant and determine the mass of the excess reactant
present in the vessel when the reaction is complete.

X A) Oxygen is the limiting reactant; 19.81 g of aluminum remain,
“ B) Oxygen is the limiting reactant; 35,16 g of aluminum remain.
C) Aluminum is the limiting reactant; 16.70 g of oxygen remain.
D) Aluminum is the limiting reactant; 35.16 g of oxygen remain.
@Aiuminum is the limiting reactant; 44.24 g of oxygen remain.

20. What will be the final volume of a solution prepared by diluting 25 mL of 8.25 M sodium

hydroxide to a concentration of 2.40 }? oy N
' ' T
V= JWo
A)330mL  B)210mL @86 L D) 60 mL E)73 ml U\““g o
; g

“L
21. Which of the following is a true statement. o
: ==

= A) A mole of one substance has the same number of atoms as a mole of any other substance.
The experimental yield for a reaction is based on the results obtained in the laboratory,
~~-LC) The concentration of a solution is an extensive property, but the amount of solute in a solution is
an intensive property. ,
¥-.D) To prepare 1.00 L of 3.00 M NaCl, weigh 175.5 g of NaCl and dissolve it in 1.00 1, of distilled
water,

Avogadro’s number = 6,022 x 10%

GOOD LUCK
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Avogadro’s number = 6.022 x 102



1. A broad generalization that summarizes and organiies data is called

a. the scientific method (B, ascientific law
c. a scientific theory d. ahypothesis

e. an empirical fact
2. \Which one of the following is an extensive property of matter?

a. density b.  specific gravity
¢. electrical conductivity d.  melting point
@-‘, mass

The two major types of pure substances are

£

b.  compounds and solutions

(a. compounds and elements
mixtures and solutions

c. elements and mixtures d.
e solutions and slements

4. An example of a chemical compound is
a. orange juice A brass c. bronze
d. granite % table salt

The relative number of atoms of each element in a particular compound

o

a. is always b
b.is the same as the density ratio

')< is the same as the weight ratio
ed\ is definite and constant

Evnscorounn

e. cannot be determmed experimentally

6. The atomic weight of aluminum is 26.982 u. How many aluminum atoms are
there in a 4.55 g sample of aluminum?

e " 23 23
Inole - 6,01 2o 1.02x10 b, 1.32x10
VL IEE: c. 2.74x10% d.  357x10%
(o P 14
{ 23 e. 8.01x10%

Voot 7ate



7. Thekilois
a . unit of mass
b. a unit employed in medical terminology
€5 a decimal multiplier in the metric system

- d. a unit of speed
e, avolume unit employed by the DEA (drug enforcement agency)

8. Which one of the following compounds is correctly described as a

hydrate?
(2 CoCly6H0 b, HC,H,0,
¢. NaOH d CaHg e. C6H1206

The melting pomt of antimony was listed in one handbook as 1167.3

-

‘Of“_ Expressed in kelvins this temperature would be -
C =2 2 (1167, 3 )

9. — ﬁ\

. 3576K b. 496.8K c. 583.7K
?ﬂﬁm”g . 894.2 K e. 903.9K
e = 360 F-eT3
‘ | @e N “ .
. . 10. The S| prefixes méga and nano represent, respectively:
o ¥.. a. 10° and 10°
- b. 10 and 10°
(& 10° and 107
d. 10% and 10°
e. 10% and 107

11. When a student evaluates the expression, T
[} L, £
0.04616 x 0.082057 x 293.30 GBI
0.654 S
=

the result should be expressed as

a.1.69 ) 1.70 e 1.699
d. 1.6987 e 1.69870



12.  The number, 0.0030600, is properly expressed in scientific notation
& A .
% a,3.0600 x 107% Zby 0.30600 x 107
e, 0.306 % 107 .d. 3.06x10°
2. 3.0800 x 10° .

g

‘I:‘._/ ,
b

13. A well.characterized compound contains potassium, sulfur, and oxygen.
kS O The assay values are; potassium, 49.410%; sulfur, 20.261%.

i 27 6% 1.90 Determine the empirical formula of this compound.
; y o 3 : .
¢ & K,50; b. K804 e KyS:04
o, SOy d. K55,04 e. KsS;04

4. 4.626 gram sample of a hydrocarbon, upon combustion in a

g~

Grges combustion analysis apparatus, vielded 6.484 grams of carbon’

Hel
Y N dioxide. The percent, by weight, of carbon in the hydrocarbon is:
[ 77 .
| @ 38.25 % b. 19.47 % c. 71.35 %
d. 40.16 % e. 42.16 %

15.  In a quantitative analysis study, 2.644 grams of a hydrocarbon (which
‘ contains carbon and hydrogen only) sample vielded 8.008 g of CO, and
LT e, — Gt 4,008 g of H,0 in a combustion analysis apparatus.

ooy Determine the empirical formula of the hydrocarbon.

AL ST . .
TTITY =R CHg D. CH4 C. C-gHg @ngHg e. CgHg
[ 2.5

5
16. A compound has an empirical formula CH,QO. An independent analysis
gave a value of 150.13 for its molar mass. What is the correct molecular

1

formula? .
- (& CsH1o0s b.  CeHiaOs
e C. ngHgO d. CeHaOg

e, CoMH100,
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17.  Given a chemical reaction, CyHs +60, —C0O, +4H,0. |
If 0.3218 moles of C4Hg are allowed to react with 2.000 moles of O,, what
would  be the theoretical vield of water, in mo%es? |

R TR A
a. 1.333 moles b. 1.609 moles ¢ Gty O
c. 0.6436 moles &k 1.287 moles L6
e. 2.574 moles | S

18.  Thermal decomposition of KCIO4(s) yields KCI(s) and Ou(g). When
4.289 grams of KCIO; (0.03500 moles) undergo this reaction,
how many grams of oxygen are produced? ' - -
1 < .C\‘OS’ MH.‘:C‘ ‘452:
a. 1.120 grams _ b. 0.5601 grams J .
c. 2.240 grams @31.680 grams . z00 -0
e. 4,288 grams

27190 n ach‘emicai.reac’tion‘,ECZHGO + PCly —3C,HsCl + HzPO4, when

the reaction was carried out, the actual yield of C,HsCl was calculated
v SR, ¥ 97.3 % of the theoretical value. If the theoretical yield should have been

- 2.04 moles, how many grams of C,HsCl were actually obtained?
- ¢

o . webd a3 @ 123 grams ®>» 128 grams

. "’”’" T 132 grams d. 135 grams

e. 138 grams .

20. 66.7 mL of 18.0 rholar suifuric acid solution was dissolved.in enough

Gir? water to make 500 mL of solution. The molarity of the diluted mixture is
LELGF X = p xR
(a. 2.40 molar b. 0.135 molar
c. 36.0 molar d. 9.00 molar

e, 0.00741 molar &:‘ﬁ’ L7 ¢m YA, 4/// ?6‘1

21, When the expression, 412. 272 + 0. 06031 - 1. 00797’ + 0. 000024 + 12 8
is evaluated, the result should be expressed as

a. 424 b. 424.0 @424.1 d.424.06 e 424.064364



22, A 50.0 mL sample of 0.200 molar AgNO3(aq) was allowed to react
with an excess of NaCl(aq). The AgCl precipitate which resulted from
the reaction as shown below was carefully dried and weighed. How
many grams of precipitate should be obtained?

Agg\!Og(EIQ) + NaCl(ag) — ArgCl(s) + NaNOs(aq)
mix e

a.1.08g @ 1.43 g
c.1.70¢g | d. 313 ¢g.
e. 6269

23, When 25.0 mL of sulfuric acid solution was completely neutralized in a
titration with 0.050 molar NaOH solution, it took 18.3 mL of the
NaOH(ag) to complete the job. The reaction is:

 NaOH(aqg) + H,SOuaq) — Na,S04aq) +M20(/)
YWhat was thg malarity of the sulfuric acid solution?

. ( i
B iie -

2.0.0100 b.  0.0148
(500183 d.  0.0325
€.0.0366

24, A sample of (NaH5),Cs3H,0,4 contains 1.084 x 10* carbon atoms.
rHow many moles of hydrogen atoms are there in the same sample?

Avogadro's number = 6,022 x 10%, o MR, ol 8 R
R S LTI
a.4.200 moles _ UG e T
h.4.725 moles y i — ‘ Bty o €
c. 7.000 moles - AR -

@»8.400 moles
e. 2.400 moles

25.  An empty volumetric flask, weighing 60.42 grams, when filled with water
it weighed 309.60 g . After emplying the water and drying the flask,
it was filled with ethylene glycol. t.now weighed 338.72 grams.
What is the specific gravity of the ethylene glycol?

a. 0.8048 b.0.9140 ¢ 1.094 @ 1.1169 e. 1.2424
o m‘::,m 246, 1% L. reantt
U
(_—'.ﬂs‘uj lgin, rj‘:;t'j P

Z,?‘E..i - iJH“‘ZL
U TG ,T‘Z . ‘




[PERIODIC TABLE OF THE ELEMENTS®

Noble -
gases :
1A . 0
-1 B ) o .
R T .. . A WA VA VIA VIA | S
3 4 . 5 & 7 8 9 10
2} Li Be . B C N O F Ne
6941 |.9.01218 } 10811 | 12011 | 14.00674 | 15.9004 | 18.59840 | 204707
1 12 . . ) Vil 13 14 15 16 17 18 B ]
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19 20 .o 22 23 24 25 | 2 27 28 29 0 31 a2 33 35 36

. 34
K V' Ca Sc Ti v Cr Mn ¥ Fe Co Ni Cu zn Ga Ge | As Se Br Kr
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o
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ar 54 -
5] Rb | S | 'Y Zr | Nb | Mo | Tc | Ru |"Bh | Pd Ag | Cd In -+ Sn"] Sb | Te I Xe

85,4678 87.62 | 88.00865 ) 91.224 | 9280638 95.94 S8.e072 01.07 [102.90550; 10842 | 107.8682 112411 114,82 118710 121.75 127.80 (12690447} 13120

85 72 73 74 . 75 76 7 78 79 80 81 82 83 84 a5 86
6] Cs Hf Ta W Re Os Ir Pt | Au | Hg Tl Pb Bi Po At Rn
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87 104 105 108
7t Fr Ung | Unp | Unh .
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1. Which one of the following represents a chemical change?
A) boiling water to form steam T ——
/ B) turning hair yellow with bleach
C. meitmg butter
D. mixing powdered charcoal and oxygen at room temperature
9( E. cutting a bar of sodium metal into pieces with a knife

~—— 2. How many significant figures does the result of the following sum contain? 8.5201 + 1,93

A)l B)2 C)3 @- E) 5

3. Rutherford's experiment with alpha particle scattering by gold foil established that
A) pro’cons are not evenly distributed throughout an atom.
B) electrons have a negative charge..
V() elestrons have a positive charge.s
D) atoms are made of protons, neutrons, and electrons.
X E) protons are 1840 times heavier than electrons,

A 774, Give the number of protons {p), electrons (e), and heutrons (n) in one atom of chlorine: 37

A)37p,37e, 171 B)17p, 17¢, 370 @7p,17e 20n )
D)37p, 17,2010 E)17p,37¢, 171
_ B S. How many silicon atoms are there in 1.00 g of silicon?

Aj T atem ) 0.0354 atoms C) 2.57 x 107 atoms
{ "Fi) )2.14 x 107 atom-;> BE)1.75 % 10% atoms

6. What is the percent CsCl by massin a 0, 711 M(mole/L) CsCl solution that has a density of

1.091 g/mL? gﬁ gmw

A)3.87 x 107 % B)3.87 x 107 % M11.0% D) 11%  EBE65x10°%
‘ }J

(-7 The name of HCIO; is
- A) hydrochloric acid B) chioroform C) hydrogen dioxychloride
D) chlorous acid E) chloric acid
Ittt
8. The stock system name for Cz50; is: '
*A) chromium sulfide 'B) chromium(IT) sulfite C) chromium{Il) sulfate A
D) chromium(Il suifite E) chrominm sulfur oxide ¢ :

£-9. Write and balance the equation for the combustion of ferrocene, CioHoFe, in oxygen to
give iron(III) oxide, carbon dioxide, and water,
A) CiHioFe(s) + O2(g) — 2 Fep0s(s) + 10 COx(g) + 5 Ho0{g)
B) CmeFE)(S) + 13 Oz(g) — FEO(S) + 10 CO?(g) + 5 HgO(g)




-
o el ’
T 10. Hydrazine, NaHy, is/an nnpor:tﬁ ndustrial reagent. It is synthesized by the Raschig
o process. 2 NaOH + Clyt 2 NH; — NoHy+ 2 NaCl + 2H,0
If you combine 100. g each of NaOH, Clp, and NHa, some amount of two of the three
reactants will be left when the reaction is complete. The two reactants that are left over are
A)NaCH and Cl, BYNaQHand NH; . C) Cl; and NH;j
D) all of the reactant will be consumed in the _reacfion.

S T A R T TN (4w
—"™Y 1. The formula of caffeine is C3H10N402 Calculate the mass of 1. 15 x 10  moles of
caffeine.

A)0.106 g )0223@@19%10% D)271g

~__ 12. Citric acid, CgHsO», is found in many ﬁ"uits. VAN A
‘ What is the weight pereent of carbon in the compound?

M B} 4.2% C)58.3% D) 18.8%

T 313, What volume is occupied by 4.00 grams of carbon dioxide gas at a pressure of 0.976 atm and
a temperature of 25.0 °C?
A)Ol)lL 228 L Cy19.1L ' Dy228L

mﬂf What is the molar mass of an unknown gas if the density of that gas is 0.726 gréms/liter ata

Okl ~<pressure of 71 mm Hg and a temperature of 25 °07 1AL, 3
0 A)5.71 g/mole B)159g/mole -~ C) ’4 0 g/mole [ D) EQGm
)

—me 15, 1.009 atm of wiuygen 2as, placed i in a contairer having 2 p;m Oig OpUIing.ai s 5ido, 108RS
fmm the ronfmncr 2. 14 times faster thdﬂ does 1. 000 ati f an unknown gas placed in tlns

At =

éx) Ch - C) Kr D) UFs “E) Xe
T \ 5,005 V3L

T~ 16.A sample of Ny {s contained in a 255 mL flask at 24 °C, its pressure is 45.6 mm Hg. If the
gas is transferred to a 750, mL flask, and the temperature is now 35 °C, what is the pressure of

| the 287 .
ET) 16.1 mm Hg! B) 139 mm Hg C) 15.0 mm Hg D) 22.6 mm Hg

. 17. If equal masses of O,(g) and HBr(g) are in separate containers of squal volume and
/ temperature, which one of these statements 1§ frue?
@} The pressure in the U, container is greater than that in the HBr container.
B)  There are more HBr molecules than O, molecules.
C)  The average velocity of the Oy molecules is less than that of the HBr molecules.

D) The average kinetic energy of HBr molecules is greater than that of O; molecules.
E)  The pressures of both gases are the same.



18, A compound contains only calcium and fluorine. A sample of the compound is
determined to contain 2.00 g of calcium and 1.90 g of fluorine. According to the Law of
Definite Proportions, how much calcium should another sample of this compound contain

if it contains 2.85 g of fluorine? ‘ ‘
A)271 g B)450¢g C)4.00g D)6.00g t E)B.O’Og i

19. When 221 grams of water at a temperature of 25.0 °C is mixed with an unknown mass of
water at a temperature of 57.0 °C the final temperature of the resulting mixture is 33.1 °C

What was the mass of the second sample of water?
A)205g  B)67.0g ( ()749g\ D)13lg

20. Calculate the standard molar enthalpy of formanon of FeCly(s) using the following standard
enthalpies of reaction: :
12 Cly(g) + FeCly(s) >  FeCly(s) - AH°=-57.7kJ 577 4

Fe(s) -+ 3/2 Ch(g) — Fefls(s) = -399.5 kJ
A) -57.7 kJ/mol , B) -284.1 kJ/mol ) -341.8 k]/mol D) -457.2 kJ/mol

21.When 0.560 g of Na(s) reacts with excess Fa(g) to form NaF(s), 13.8 kJ of heat is evolved at
standard-state conditions. What is the standard enthalpy of formation (AH®s) of NaF(s)?
A)  24.8 kJ/mol D) 7.8 kJ/mol
B) 570 kl/mol -- E) -570 kI/mol
C) :24.8 ki/mol

22 A0 erothesre *eaa:tn,a ranses the & Hz*oundm 1 0

A) AGerin ups ‘ D) decrease its iemperature.
become ac1dic. E) release CO,.

C) expand
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L \What iy the formula for lithium nitrite? LE /V

A LINGs B} LiNO; @x&

oy

.Seﬁ‘-.’g the net ionic ecuation

0t —-('['L%‘f’%;( —
b LOH{ag) + HBr

&,
— H,0( + Ligr{ag)
p—i————

&) U ot + OH (ag)s W{ag) + Brlag) — H0{} + Lisrlog)
Cy Uegy+ Bri{og) - Lis ilaq)
D) HBrlog) - Hilag) + B:{ag)

£} LiOM{ag) — Li*{ag} + OH{aq)

.r"
,

4. Which of the following is the empirical formula for hexane y/{a« %%

A} Chaa 8) Cufbs O CousH h@;@r’? ) Catye

fthe reasction batweaan Hthium hydroxide ard hydrobromio acicl,



L;oH

4. Lithium hydroxide is used in alkaline batteries. Calcuiate the molarity of a solution prepared by

dissolving 1.495 moles ofﬁiOH in enough water to give a final volume of 750. mL,
@1.99 M Mg),&:’ﬁfﬂ;i% C) 0.00199 M D)1.50Mm
v/
5. Predict, the product(s} for the following reaction,
cU;;(D,i(a:n:;) o+ %Htaq V‘ﬁoq * ’/L
A)K(s) + Ha{g)hw SOxg) D) KS{ag) + H,00)

Q Ky@ + Hy0(1) ) Nogeagiomacguss
C) T KSOulag) + H.0() o Vl
% k\ m) o \E-

E} 0.502 M

6. Given that Linch = 2.54cm, 1 cm’is eqgual o
A) 0.155 in B) 6.45 in® 304 in® O C. 09161./ ) 16,4 in®

|30

7. Siticon has three naturally occurring isotopes, 281, 2Si, and 25i. Usa the following data to caleulate the

“atomic mass of silicon.

Isotope  isotopic Mass (amu) Abundance %
Bt 27.976927 92.23

Bsi 28.976495 4.67

st 29.973770 3.10

A} 28,7260 amu ‘ D) 28.9757 amu

E) 29.2252 amu

B) 27.9801 amu
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8. Acetic acid boils at 244.2°F. What is its boiling pointin degrees Celsius?

: AN L
A) 153.4°C B) 382.0°C c -117.9*’6///@“)* 103.7°C E} 167.7°C
N
bt

8. What s the correct name for MgF,?
A} monomagnesium difiucride

B) magnesium{ill) fluoride

C) magnesiuprdiflusride

m

£) none of these choices is correct,

esium fluoride

.10, The sugar, sucrose, has the molecutar formula CipH» 0y, What is the %

mass? > Sk 2,0)

of carbon in sucrose, by

@42.10 B)52.8 % C) 41.4% _ D) 33.3% E) 26.7 %

¢,0%6

12, Which one of the bliowing combinations of names and formulas Is Incarrect?
@ . NakHCO; sodium carbonate D} HaPQy phosphoric acid
- B) HCI hydrochioric acid £) FHNQ; nitric acid

C) KOH potassium hydroxide



17. Which of the f{jilowing correctly expresses 0.000007913 g in scientific notation?

A) 7.913x10%g ‘ D) 7.913x10%g
B) 7.913x10%g @ 7.513 x 1055
. T

-

C} 7.913x10°g . P

18. Which of the fdllowing is a non-metai?
A) calcium, Ca, Z = 20 D) lithium, Li, 7= 3

B)  sodium Np,Z=11 .. E)  lead, Pb,Z=82

@ br/o,m‘?é Br, 7 =35
V4 0
- ?{z. %r s é "} 2. e

18. Determine the molecular mass of jron {IIf) bromide hexahydra

A} 317.61amu 403.65 amu
B) 295.56 amu E) 313.57 amu
C)  355.54amu yd

L2

20. Calculate the omda’clon trber of the chlorine in perchloric acid, HCICy, a strong oxidizing agent.

) +5 Dj +4 E) None of these is the correct oxidation number.

21. Identify the reducing agent in the following redox reaction,

) o]
Hg ™ (ag) + CM?*(M) +He()
A} Hg*{ag) and Cu®(ag) B) Cu®({agq) ) Hgll)

22. Lead(ll) suifide (PbS) reacts with hydrogen peroxidavfg form lead(ll} suifate and water. How

many grams of hydrogen peroxide are needed $8 react completely with 265 g of Iaad(!lé ngfide?,
' 1
A)37.7 ¢ B)9.4lg @yig/ D) 123g E) 5035 70Ax®

- 7% N

fitvs 100, /gg;ebgoq A, 0 e

\ e\ ?\05 2 M e taO2

v8g "
\L\ f,aq L?3b Q.M?*{ H

o)



23, The spectator ions for the reaction of an aqueous solutions of lead nitrate, Pb(NQs),, with sodium
chromate, Na,Cr0,, toform a precinitate of lead chromate are
fB(NOg)g(aq) + NaZCrod(aq)_ — ﬁgc‘?_r_%(s) +2 NaNO;{aq)

A) CrO,(ag) and Na' (aq) D) Pb*(ag) and CrO(aq)

B) Na®fog)and Pb¥(ag) (EDNa* (ag) and MO, (ag)
) Pb™(ag) and NOy (ag) L/

24. Caleulate the number of oxygen atoms in 29. 34 g of sodiurm sulfate, Lr\{J::SO it 9 b
, Vi \j\
A) 2.409 x 16™ O atoms @'3.244 x 10% 0 atoms D ﬂié)ai—;@g mo‘ ¢ ‘ ﬂt\\;ﬁ
; -
) 1165 x 10% 0 atoms E) 2,015 % 10 0 atorms Lol i L,i
. 4 976 x 10"-3 @ atoms | 0 $16

\2/
J@COL
M/EQCO%

28, Balance the following equation for the combustion of benzenc é\){
CgHsl l’ -'*) HoO( ) i‘ COz(g)

2C4Hs() + 1505(g) > 6H,0(g) + 12C0,{g)

2CeHs(l) + 904{g) — 6H,0(g) + 12C0y{g]
Ch CaMlsll) + 80u{g) — 6H20(g) + 6€0,(q)
D) CeHs{f} + 904(g) — 2H,0(g) + 6C0,{g)

E)  Cesbls{l) + 150,(g) — 3H,0{g) + 6C0O,4{g)



26. ldentify the limiting reactant and determine the mass of the excess reactant remaining when

¢ 3w 6\ '
,’E 7.00 g of chioriq@% reacts with 5.00 g of potassium to form potassium chioride.
/5/%) A} Chlorine is the limiting reactant; 2.70 g of potassium remair.
7 '
W\ B) Chlefine is the limiting reactan:: 4.64 g of potassium remain,
e o~
\0\4\ (\/ Potassium is the limiting reactant; 2.47 g of chiorine remain,
- !
D)

Potassium is the limiting reactant; 7.23 g of chlorine remain.
Cla,

n the correct stoichiometric ratio,
Ay 2k g
| clr s 2 ke
o4 K s 7

E) Nolimiting reagent: the reactants are present |

-

@_go\\\

Y 2 G— 2hc]
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s

Cirele the correct answer

1. Express 96,342 m using 2 significant figures.

2 9.60x10°m D) 9.6x10% m | N
7@ 96x10'm ) 96,000.m 4,00

) 9.60x10%m

9. The area of large pizza is 176.7 in®. Given that 1 inch = 2,54 cm, express this area in square

centimeters (cm’)
A)96.8 cra® B) 448.8 cmzm. cm* D) 69.57cm®  E) 27.39°cm’

3, The number 6.0448, rounded to 3 decimal plhccs,bec_:m;les: _
VMG}.MS | B) 6.05 -
C) 6.044 - D) 0.60448 x 10°

E) non of the above answers



4. Acetone boils at 56.1°C. What is the boiling point in degrees Fahrenheit?
A) 159°F @’IBTF C) 101I°F | D) 69.0°F  E)434°F

3. Bromine is the only nonmetal that is a liquid at room temperature, Consider the isotope
Bromine 81, 8135B1‘. Select the combination which lists the correct atomic nuraber, neutron
number, and mass number, respectively, '

Ap35,46,81 B) 35, 81, 46
)81, 46,35 D) 46, 81, 35 .

i) 35,81, 116 &Q

6. Which of the following compounds is ionic? ‘
A)PFs  B)CS2  CO)CHy  D)sO: @Mgcm

7. 'Which of the following gives the formula and the bonding for sodium oxide?

A) NaO, ionic compound Cg)VN 2,0, ionic compound
B)  NaG, covalent compound I Nay O, ionic compound
C)  NaO, covalent compound

8. The compound, NatLPOy, is present in many baking powders. What is its name?

A)  sodium biphosphate : D) sodium hydrophosphate W

B)  sodium hydrogen phosphate‘)\,](jzﬂpcq E) sodium dihydride phosphate
@/‘ sodium dihydrogen phosphate _ i
.

9. What is the formula for Fe(Ill) oxide?

A) FeO B) Fey,O C) FeOs D) FeyOs @(}203

10. What is the name of PCl;

A) phosphorus chloride %&“{jhoms trichloride
«B) phosphoric chloride EAtichlorophosphide

g) phosphorus trichlorate

11, What is the molecular mass of ammonium suifate?

A) 63.07 amu D) A1 amu
B) 114.10 amu 132.13 amu
C)118.13 amu



12. Caleulate the number of moles in 17.8 g of the anti-acid magnesium hydroxide, Mg(OH),.
A) 328 mol  B) 2.32 mol @305 mol D) 0431 mol  E) 0.200 mol

,13. Calculate the mass of lead in 139 g of lead (II) nitrate , PH(NO;3),.
A) 107g  B) 908¢g 9&7% D) 834g  E) 626¢
14. Balance the foilovif?ng equation:
CgHi505(1) + Oa(g) — HaO(g) + COx(g)

A) CsHisOs(l) +802(g) — 9H,0(g) + 8CO(g) g’
(55 CeBisO(D) + 1104(g) — IHO(g) + 8COx(3)

C) 2CeH ;050 +2205(g) — IH,0(g) + 16COx(g)”

D) CsHisOs()) + 130x(g) — 18H:0(g) + 8COx(g)

E) 2CsH505() + 170,(g) — 18H,0(g) + 16C04(z)

15, Ammonia will react with fluorine to produce dinitrogen tetrafluoride and hydrogen fluoride
2NHa(g) + 5Fa(g) — MaFulg) + 6HF(g)
How many moles of NHj are needed to react completely with 13.6 mol of Fa?
A) 340mol  B) 27.2mol  C) 680mol (D) s4¢mol E) 2.27 mol
16. Aluminum reacts with oxygen to produce aluminunroxide :
4AKs) +3Cu(g) — 2ALOs()
A mixture of 82.49 g of aluminum (M = 26.98 g/mol) and 117.65 g of oxygen (M= 32.00
g/mol) is allowed to react. Identify the limiting reactant and determine the mass of the

excess reactant present in the vessel when the reaction is complete.

A) Oxygen is the limiting reactant; 19.81 g of aluminum remain.
B) Oxygen is the limiting reactant; 35.16 g of aluminum remain.
C) Aluminum is the Jimiting reactant; 16,70 g of oxygen remain,
as)! Aluminum is the limiting reactant; 35.16 g of exygen remain,

@/ Aluminum is the limiting reactant; 44,24 g of oxygen remain,



17. When 2.61 g of solid Na;CO; is dissolved in sufficient water to make 250 ml. of solution, the
concentration of NayCO; is;

SSM B) 104 M C) 0205  D)0.0246M  E) 0.141 M

18. In the following reaction, what ions, if any, are spectator ions?

Pb(NOs)(ag) + 2NaCl{ag) — PbCly(s) + 2NaNOz(ag)

A) Pb™(ag), Cl'(ag) D) Na™(ag), Cl'(aq)
@; 2 (aq), NO3 (ag) E) There are no spectator ions.
/Pb™(ag), NO3 (ag)

19. Select the correct set of products for the following reaction.

Ba(OH)2(ag) + HNO3(ag) —
A) BaNa(s) + Hz00) D) BazO(s) + NO2(g) + F20(0) >
B) Ba(sy+ Ha(g) + NOa(g) E) No reaction occurs,

(NOs3)2(ag) + H20()

20. Automobile batteries use 3.0 M H,S0, asan acid electrolyte. How much 1.20 M NaOH
“will be needed to neutralize 225 ml of the battery acid, HoSO4?

H,S04(ag) + 2NaOH{aq) —=> 2:;0(]) + NaS0s(aq)

@I,IL B)0.28 L @0.561, D)0SOL  E)0.045L

21. Select the precipitate that forms when aqueous lead(Il) nitrate reacts with aqueous sodium
sulfate. ' ' '

© A) NaNOs B) NaaNOs3 C) Pb,S0O4 ‘@&fs@ E) PbS

GOOD LUCK
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L Please read each question carefully before you answer, and choose the best correct
answer SRR

1. Which one is a physical property of sodium?

A) Its surface turns black when first exposed to air.

@)1t is a solid at 25 °C and changes to a liquid when heated to 98 °C.

C) When placed in water it sizzles and a gas is formed.

D) When placed in contact with chlorine it forms a compound that melts at 801 °C.
E) Sodium is never found as the pure metal in nature.

2
" 2. During the swing of a frictionless pendulum, what energy form(s) remain constant?
A) kinetic energy only

B) potential energy only

C) both kinetic energy and potential energy

@) kinetic plus potential energy

E) None of these forms remains constant.

i
ko

3. Which of the following represents the largest volume?

A) 10,000 L B) 1000 pL, @ 100mL D) 10nL  E) 10cem®
- WL S F -V L LAY e
4. Isopropyl alcohol boils at 180.7 °F. What is the boiling point in kelvins?

AR

k]

y .
A) 3876K  B) 3236K @ 3556 K D) 1908K E) -190.8 K

5, Express 96342 m using 2 significant figures.

A)9.60x 10* m )9.6x10*m  €)9.60x10*m D)9.6x10%m  E)96000. m

P 6. Ch?ose the response that includes all the items listed below that are pure substances.
© i orange juice il steam  iii. ocean water < iv. oxygen  v.vegetable soup”

A) 111, v @ ii, iv C) 4, ut, v D} iv only E} all of them are pure

7. Which of the following fens eccurs commonly?

A_) P3+ B) BrPH' C) 06+ ——]:22» Ca2+ E) -
§o The correct name Of%m’;i—sz

: A) manganese disulfate @mmanganese@ sulfate-  7C) manganese(IV) sulfate

- D) manganese sulfate -~ 1) manganese(T) sulfate

'9{What is the formula for lead(II) oxide?

P

S (Ao B) PbO; C) Pby0 D) PbO, E) Pby0;




%7
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@Student Name: (QC&V,\Q&Q R‘;\mqm \

10. What is the name of the acid formed when HCIO, liquid is dissolved in water?

A) hydrochloric acid @ perchloric acid | C) chloric acid

D) chlorous acid E) hydrochlorate acid Q, oD .' _

o
11. Determine the molecular mass of iron(IIT) bromide hexahydrate. q*& -

(A)403.65 g B)355.54 g C)3176lg  D)313.57¢ E)295.56g

12. Rutherford's experiment with alpha particle scattering by gold foil established that:

“A) protons ar@evenly distributed throughout an atom.
) electrons have a negative charge.

C) electrons have a positive charge.

D) atoms are made of protons, neutrons, and electrons.

E) protons are 1840 times heavier than electrons.

"y

-

13. A phosphide ion has: €

A)l0pand13e  B)I2pand15e C)15pandiSe  (Dy15pandi8e
E)18pand2le ‘ ‘ _ '

14. Caleulate the number of moles in 38.7 g of phosphorus pentachloride. QO\%
A)538mol  B)3.55 mol C) 0.583 mol D) 0.282 mol E) h.186 mol

15. Calculate the number of chromium atoms in 78.82 g of K;Cr 0.

i
25 24 QLQQ
A) 9.490 x 10™ Cr atoms 2.248 x 10°" Cr atoms
C) 1.124 x 10** Cr atoms 3.227 x 10% Cr atoms o
E) 1.613 x 10” Cr atoms . gy

16. Calculate the mass in grams of 3.65 x 10*® molecules of SO;.
~A) 6.06x10%g  B) 291x10%g @ 485x10%g D) 206¢ E) 1650¢

17. When 0.6943 g of terephthalic acid was subjected to combustion analysis it produced 1.471 g
€O, and 0.226 g H,O, If its molar mass is between 158 and 167 g/mol, what is its molecular
formula? g 4

A) C4Hs0- B) CsHzOs C) CyH 204 D) C4H50, E) CsHsOy
w2 | pon 2 0 _
18, Lead(tI) sulfide reacts with hydrogen peroxide to form tead(Il) sulfate and water. How many.
P grams of hydrogen peroxide are needed to react completely withW?

@ 151 g B) 123 g C) 503 g D) 37.7g E) 9.41g

e
W

L2
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19. Aluminum reacts with oxygen to produce aluminum oxide.

4Al(s) + 30,(g) — 2AL0;(s)
A mixture of 82.49 g of aluminum (M = 26.98 g/mol) and 117.65 g of oxygen (H1=32,00 g/mol) is

allowed to react. Identify the limiting reactant and determine the mass of the excess reactant
present in the vessel when the reaction is complete.

¢ A) Oxygen is the limiting reactant: 19.81 g of aluminum remain.
~ B) Oxygen is the limiting reactant; 35.16 g of aluminum remain.
C) Aluminum is the limiting reactant; 16.70 g of oxygen remain.
D) Aluminum is the limiting reactant: 35.16 g of oxygen remain,
_ @Aluminum is the limiting reactant; 44.24 g of oxygen remain,

20. What will be the final volume of a solation prepared by diluting 25 mL of 8.25 M sodium

hydroxide to a concentration of 2.40 M? T
' : N Tuwe
A)330mL  B)210mL @gﬁmL D) 60 mL E)73 mL ‘3\#\{”\{"
fwf—aﬂ X

21. Which of‘tlge following is a true statement.

“ A) A mole of one substance has the same number of atoms as a mole of any other substance.
The experimental yield for a reaction is based on the results obtained in the laboratory,
~-L) The concentration of a solution is an extensive property, but the amount of solute in a solution is
an intensive property. )
~LD) To prepare 1.00 L of 3.00 M NaCl, weigh 175.5 g of NaCl and dissolve it in 1.00 L of distilled
water. ‘

Avogadro’s number = 6,022 x 103

GOOD LUCK
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1. A broad generalization that summarizes and organizes data is called

a. the scientific method (B, a scientific law
c. a scientific theory | d. ahypothesis
~e.an empirical fact

5 \Which one of the following is an extensive property of matter? -

a. density b.  specific gravity .
c. electrical conductivity d.  melting point
(&; Mass

3. The two major types of pure substances are

(a. compounds and elements b.  compounds and solutions
c. elements and mixtures d.  mixtures and solutions

o. solutions and elemenis

4. An example of a chemical compound is

a. orange juice @ brass of bronze
d. g_ranit_eﬂ | e table salt

5. The relative number of atoms of each element in a particular oompbund

a. is always I
- b.is the same as the density ratio
X (&, is the same as the weight ratio
/d.\ is definite and constant

EASRPRIETR

e cannot be determined experimentally

6. The atomic weight of aluminum is 26.982 w. How many aluminum atoms are
there in a 4.55 g sample of aluminum?

wog 1.02x10% b. 1.32x10%
o, 2.74x10% d. 357 x10%
- e 8.01x10%

2 ?

%;‘O'i Rt



7. Thekilois
a . unit of mass
b. a unit employed in medical terminology
& a decimal muttiplier in the metric system

d. a unit of speed
_e. avolume unit employed by the DEA (drug enforcement agency)

8. Which one of the following compounds is correctly described as a

hydrate?
(al CoClyBH,0 b. HC.H;0,
¢. NaOH d. CaHg e. C@Hmolg,

9. - The melting pomt of antimony was listed in one handbook as 1167.3
w °F. Expressed in kelvins this temperature Wou!d be ¢

- A-:.«) ( W73 - u) _
'/ (& 3576K b. 496.8K c. 5837K
| BESHETEEIRS T 8942 K e. 9039K

e - 36 o F -7
é A

10. The Si prefixes mé%a and nano represent, respectively:

l“ a. 10% and 10
P b. 10° and 10°
(& 10° and 10°®
d. 10% and 10°
e.10% and 10°®

11, When a student evaluates the expression, NT
¢ L 5 :
0.04616 x 0.082057 x 293.30 BBy
0.654 B
é g
L the result should be expressed as
a. 1.69 bl 1.70 c.  1.699
d. 1.6987 e. 1.69870



12, The number, 0.0030600, is properly expressed in scientific notation

 Xa.3.0800x107 by 0.30600x 102
e, 0.306x 10 d. 3.06x10°
_e.3.0600x 10°°

- 13. A well characterized compound contains potassium, sulfur, and oxygen.

50O The assay values are: potassium, 49.410%; sulfur, 20.261%.
A% %0 Determine the empirical formula of this compound.
{03 :
. @ KgSOs b. K28O4 C. K28204
e, SO d. KoS,05 e, KgSgOg
| ~ (.
: ~ 4. 4.626 gram sample of a hydrocarbon, upon combustion in a 4
o rete combustion analysis apparatus, yielded 6.484 grams of carbon
R— dioxide. The percent, by weight, of carbon in the hydrocarbon is :
[ 77 v
- @: 38.25 % b, 19.47 % c. 71.35%

d.40.16 % e 4216 %

16, In a quantitative analysis study, 2.644 grams of a hydrocarbon (which
contains carbon and hydrogen only) sample yielded 8.008 g of CO, and
i - e 4,098 g of MO in a combustion analysis apparatus.
. ) Determine the empirical formula of the hydrocarbon.
o ., a CHy b.CH, ¢ CuH @, CoHs &. Cabl
e L . ™

i 4B
"5

16. A compound has an empirical formula CH,O. An independent analysis
gave a value of 150. 13 for its molar mass. What is the correct molecular

formula?
(& CsH100s b.  CgHi0s
C.._.C_«[»;HQO ' — d. CsHeOs

&, CoH0s
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17.  Given a chemical reaction, C;Hs +60, —“1C0O, +“H,0.
If 0.3218 moles of C4Hs are allowed to react with 2.000 moles of 02, what
L " would be the theoretical yield of water, in moles’? ] «;:-:_—5_1 o |

g M
iy P

e e s S
LR WA

321
a.1.333moles b 1609moles c w\g O
c. 0.6436 moles @» 1.287 moles S
e. 2.574 moles _ _ ‘ s

18.  Thermal decomposition of KCIOs(s) yields KCI(s) and Ox(g). When |
4.289 grams of KCIO; (0.03500 moles) undergo this reaction,
how many grams of oxygen are produced?

‘ 1k A e _4}1_(“"5%
a. 1.120 grams = b. 0.5601 grams . 3

c. 2.240 grams @1.680 grams . C e oo

e. 4.288 grams

e

#7119, Inachemical reaction 3C,Hs0 + PCly —3 CoHsCl + HgPO;3, when
the reaction was carried out, the actual yield of C,HsCl was calculated
v BHAE 97.3 % of the theoretical value. If the theoretical yield should have been

E
H
L
i
v
A
1.
f
L

A

" - 2.04 moles, how many grams of C,HsCl were actually obtained?
o ;ﬂ,a ap3  a. 123 grams ®> 128 grams
U T #1132 grams _ d. 135 grams

e. 138 grams -

20.  86.7 mL of 18.0 molar sulfuric acid solution was dissolved.in enough

(et water to make 500 ml of solution. The molarity of the diluted mixture is
LaboR XEe m ox ki '
(2. 2.40 molar b. 0.135 molar
c. 36.0 molar d. 8.00 molar

@. 0.00741 molar é:“,@’ S r_m 264 C/f,r 25,

21, When the expression, 412. 272 + 0. 00031 - 1. 00797 + 0. 000024 + 12 8
is evaluated, the result should be expressed as

a. 424 b.424.0 (c)4241  d424.06 e 424.064364



22. A 50.0 mL sample of 0.200 molar AgNO;(aqg) was allowed to react
. with an excess of NaCl(ag). The AgCl precipitate which resulted from
the reaction as'shown below was carefully dried and weighed. How
many grams of precipitate should be obtained?
| Ag.eN%(aq) + NaCl(ag) - AgCl(s) + NaNOs(aq)
A1 B

a.1.08 g ®1.43 g
c.1.70g = | | d. 313 g
e.6264g ‘

23. When 25.0 mL of sulfuric acid solution was completely neutralized in a
titration with 0.050 molar NaOH solution, it took 18.3 mL of the
NaOQH(aq) to complete the job. The reaction is:

LNaOH(aq) + HoSO4ag) — NaySOa(ag) +)H0()
What was thez_m%arity of the sulfuric acid solution?
O‘i A6t

" a.0.0100 b.  0.0148
(60.0183 d. 00325
&.0.0366

24. A sample of (NoHs),CaH,O4 contains 1.084 x 10%* carbon atoms.
- How many moles of hydrogen atoms are there in the same sample?

Avogadro’s number =6.022 X 10%°.  {.ide —» 6. 01137 chom
PR s ) 0%y Lot
a.4.200 moles - U % e T .
b.4.725 moles \?t "‘: : et e b €
¢. 7.000 moles | R
d»8.400 moles
e. 2.400 moles

25.  An empty volumetric flask, weighing 60.42 grams, when filled with water
it weighed 309.60 g . After emptying the water and drying the flask,
it was filled with ethylene glycol. It now weighed 338.72 grams.
What is the specific gravity of the ethylene glycol?

a 0.8048  b.0.9140 c. 1.094 @ 1.1169 e. 1.2424

s LG TR ‘
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PERIODIC TABLE OF THE ELEMENTS®

Noble -
. gases
A . 0
1 - 2
T H . He .
100794 | HA - HA IVA VA VIA  VIA 4.00280
3 4 5 & 7 8 | g 10
2] L Be B C N o | F Ne
6941 | 201218 10811 | 12017 | 1400674 | 159004 | 18.60840 | 20.17a7
n 12 o 15 14 15 16 47 18
3] Na M _ o Al S+ P S Ci Ar
22 0977 .mu.m%mo B VB VB VIB  ViB - e - . 1B B | 2696154 | 2n.0855 | 30.97376 | s206s 85.4527 | 30.948
.m 19 200 | Lo 22 23 2t % | 25 27 28 29 30 a1 a2 a3 24 35 38
= 4 K Ca | Sc Ti \Y Cr | Mn ¥ Fe Co Ni Cu | Zn Ga | Ge | As Se Br Kr
o 39.0983" [ 40.078 | 4495591 | 47.88 | s0.9415 O1.9961 | 540380 | 55847 | 5693320 | 6669 | 69545 | esas | eores 7261 "} 7492159 | 7896 | 79504 | g380
7 1 3 .‘mm. a0 41 42 43 44 45 48 47 48 © | s 51 52, 53 8 -
5| Rb | Sr Y Zr Nb | Mo Te Ru | "Rh Pd Ag Cd in 4+ Sn | Sh Te | Xe
854676 | 6762 | 8850585 91224 | 9290638 | 9504 | SROOTZ | 10107 102.90550; 10642 | 107.6682 | 112411 | 11482 | 118710 | 12175 127.60 [126.90447| 131.09
85 56 [ 72 73 74 75 76 77 78 78 80 B 82 83 84 85 86
6/ Cs | Ba Hf Ta W He | Os Ir Pt | Au | Hg Ti Ph B Po At Rn
132.90843| 37327 17648 | 1809479 | 16385 | 186207 | 1902 | 19222 | 19508 |{06.98654 20059 | 2043833 | 207.2 |208.98087| 208.0824 | 205.9671 | 2220176
87 88 104 105 108 107
7| Fr Ra Ung | Unp | Unh | Uns
203.0197 | 296.0254 26111 | 262114 | 263118 | 2go.12

® Atomic masses are the 1985 vaiues given in the Table of Atornic Masse

HEEHEYRRREE:

2 3

but rounded, where appropriate to the fifth decimal place.
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1. Which one of the following represents a chemical change?
A) boiling water to form steam T
~ B) turning hair yellow with bleach
C. melting butter '
D. mixing powdered charcoal and oxygen at room temperature
D< E. cutting a bar of sodium metal into pieces with a knife

~— 2. How many significant figures does the result of the following sum contain? 8.5201 + 1.93

A1 B)2 C)3 ED) 1 B)5

3. Rutherford's experiment with alpha particle scattering by gold foil established that
A) protons are not evenly distributed throughout an atom.
B) electrons have a negativc charge.
YC) electrons have a positive charge.r
D) atoms are made of protons, neutrons, and electrons.
X E) protons are 1840 times heavier than electrons.

¢+ 4 TTT>4 Give the number of protons {p), electrons (e), and heutrons (n) in one atom of chlorine-37.
. £)37p, 378170 - B)17p,17¢€ 37 @'z p,17e,20n
i~ D)37p17¢,20n E)17p,37e 175 ‘

-

_ TS How many silicon atoms are there in 1.00 g of silicon?

A) 1 atem ; B) 00356 atoms . C)2.57 x 10” atoms
D)2.14 x 10™ atoms E) 1.75 x 10% atoms |
6. What is the percent CsCl by mass in a 0.711 M(mole/L) CsCl solution that has a density of
1,091 g/mL? 345’&[)‘4
A)387x10%%  B)3.87x10" % C)110% D) L1%  E)65x10°% |
> J Sctuiros

V’f( The name of HCIO; is

A) hydrochloric acid B) chloroform C) hydrogen dioxychloride
D) chlorous acid E) chloric acid

8. The stock system name for CrSO; is:

!

f . . .

% ‘A) chromium sulfide 'B) chromium(1I) sulfite C) chromium{IT) sulfate A
D) chromium{ill) sulfite £) chromium sulfur oxide .

£-9. Write and balance the equation for the combustion of ferrocene, CioblioFe, in oxygen 1o
give iron(IIT) oxide, carbon dioxide, and water.
A) CioHioFe(s) + Ou(g) — 2 Fe,03(s) + 10 COx(g) + 5 H0(g)
B) CyoHioFe(s) + 13 Oy(g) — FeO(s) + 10 COx(g) + 5 H;0(g)
C)MZ;QMMH&EQL_S)f 26 Oy(g) — Fex0s(s) + 20 COx(g) + 10 HOlg)
@ CioHioFe(s) rg?@(g')ﬁ—’i"’z?é;()"{(s ¥ 0,(g) + 20 H0(g




wled Fo, A 6O
: ~) 10. Hydrazine, NoHy, is/fn 1mpoﬂﬂ@strzal reagent. It is synthesized by the Raschig -
process. 2 NaOH + Cly+ 2 NH; —> NHy+ 2 NaCl + 2H,0
If you combine 100. g each of NaOH, Cl,, and NH3, some amount of two of the three
reactants will be left when the reaction is complete. The two reactants that are left over are
Ay NaOH and Cly ByNaOHandNHs .~ C)Clyand NHs '
D) all of the reactant will be consumed in the reacfion T

"Q—X/\ o —4\‘\‘\.\[‘:\_"‘"‘:4\(\ (q “A
- 1. The formula of caffeine is CgH1oN4O,. Calculate the mass of 1.15 x 10 % moles of

caffeine.
A)0.106 g C) 196x10%g D)2.71g

 12. Citric acid, CsHsOx, is found in many fruits., ¥ & ™ ) P
\—j )

What is the weight percaat of carbon in the compound?

Eﬁ B) 4.2% C)58.3%  D)18.8%

3 T TTT~—__113. What volume is occupied by 4.00 grams of carbon dioxide gas at a pressure of 0.976 atm and
a temperatura of 25.0 °C?
A)0I91L 228L Cy19.11. Dy228L

0{;&’0\ 4. What is the molar mass of an unknows gas if the density‘lof t'heif gas is 0.726 gréms/liter at a

“—pressure of 71 mm Hg and a temperature of 257 1AL,3 Y
O A)5.71 glmole B) 15.9 g/mole C) 44.0 g/mole D) 190 g/mole  §

) ———~\(1:> 1.GOYatm of oxygen 3 das placed in a contam.ev having & 1.='i'ru*'wsé G ;:_%%L_;;u'du, toaus
from the container 2.14 times faster than does 1. 000 atm of an unknown gas placed in this
samne apparatus. Which of these sgeum could be the unknowh gas?

A) Cl @) SFe> C) Kr D) UFs E) Xe

B W5, A8 ‘ AW TN

T~ 16. A sample of N, is contained in a 235 mL fiask at 24 °C; its pressure is 45.6 mm Hg. If the
gas is transferred to a 750. mL flask, and the terperature is now 35 °C, what is the pressure of

the gas? :
g A) 16.1 mmn Hgi B) 139 mm Hg C) 15.0 mm Hg D)y 22.6 mm Hg

17. If equal masses of Oz(g) and H_Br(g) are in separate containers of equal volume and

B /L' tem I;erature which one of these statements is frue?

The pressure in the O, container is greater than that in the HBr container.

There are more HBr molecules 1h’m 0, molecules.
‘C) The average velocity of the O, molecules is less than that of the HBr molecules.
D)  The average kinetic energy of HBr molecuies is greater thcm that of O molecu}es_
‘E)  The pressures of both gases are the same:’ o



determined to contain 2.00 g of calcium and 1.90 g of fluorine: According to the Law of
Definite Proportions, how much calcium should another sample of this compound contain

if it contains 2.85 g of ﬂuorme"
“A)2.7tg -B)450g  C)400g D)6.00g

19. When 221 grams of water at a temperature of 25.0 °C is mixed with an unknown mass of
water at a temperature of 57.0 °C the final temperature of the resulting mixture is 33.1 °C.

What was the mass of the second sample of water?
A)295¢g BY67.0¢g C)749¢ 'D) 131 g

' 20. Calculate the standard molar enthalpy of formation of FeCig(s) usmg the following standard

enthalpies of reaction:
=l 1/2 Cl(g) +FeCly(s) >  FeCly(s) ~ AH°=-57.7kJ 577 +

_ Pe(s) + 3/2 Cl(g) —> Fekls(s) =.399.5 kJ
/ A)-57.7 k¥/mol . B) -284.1 kJ/mol C) -341.8 kJ/mol

D} -457.2 k¥fmol

21.When 0.560 g of Na(s) reacts with excess Fa{g) to form NaF(s), 13.8 kJ of heat is evolved at
standard-state conditions. What is the staadard enthalpy of formation (AH) of NaF(s)?

Ay - 24.8 ki/mol ‘D) ~7.8 kl/mol
B) 570 kJ/mol - : E) -570 ki/mol
C) =24.8 kJ/mol w
22 A5 erotherin reaction canses the & Irroundw ; to
A} warm up. D) decrease its temperature.
become acidic. . E) release CO,.

C) expand

-18. A compound contains only calcium and fluorine. A sample of the compound is ... . - o



1* Hr, Exam Chem, 141
Time: 80 Minutes tnstructors:  Dr. Zaki Hassan (Sections 1 and 2)
D Abdullatil Abuhijleh (Sections 3 and 4)
irr. Mazea Hamed { Sections 5 and &)
Student name 0 - T

Lircle the coris. c qnswer

1, What i tha formnula for lichivm nitrite? LI /V

AFLINGg 0 BY LGNGy - @LENOT : U) LizhNG, B} LiNO.

4, Seloci the net lonic eguation §

N

f J(OH‘:«(' ‘{:f % B

LiOM{ag) + Miirf

f the seastion batweer lithium hydroxide ard hydrobrornic acid
)
— H 008 + LiBr{zgi

A YA

Cy Li'ag)+ Briog) - Lidr{og)
D) HBrlag) — Wlag) + Briog)

£ LiOH{agq) — Li'lag) + OH(aq)

A} CHas B} Caailyg C) CoasH




L;of

4. Lithium hydroxide is used in alkaline batterles. Calcuiate the rﬁo!'arity of & solution prepared by .
J

dissolving 1.495 moles of LIOH in enough water to give a final volume of 750. mL.

‘1iEW/ A2-M C} 0.00199 M D) 1.50M E) 0.502 M

5. Predict the product(s) for the fo!iowmg reaction.
mu @‘-’Lg s

H2504{ag) + KOH{aq) - F‘ﬁoq ‘ {L

A)

24g}4 SO:{g} Q) K;8{ag) + H,0())

g. ‘ aleg) + H0(1) E}  Norezction occurs,

1 C)  KSOulag) + HyO() N P
3 %ég Ly fn) p {\:2}5‘4) o
g . T -

?’“. ot

b 6. Giventhatlinch=2.54cm, 1cm®isequalto i

[ . . .

A)0.155 in® B} 6.45in° () 0.394in° @o. Diat E) 16.4 in®

e e

7. Silicon has three naturally occurring isotopes, 2Si, 2951 and *°Si. Use the following da’ta to calculate the
atemic mass of silicon.

Isotepe  Isotopic Mass (amu) Abundancer%
s 27.976927 92.23
i"
| s 28.976495 4.67
g 29.973770 3.10
P A} 28.7260 amu D) 28.9757 amu

f B) 27,9801 37 E} 29.2252 amu
.28 0855
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. 8. Acetic acid -boils at 244.2°F, What is its boiling point in degrees Celsids?' !
o T e
A) 153.4°C B) 382.0°C (9/117.9"5 B 103.7°C E} 167.7°C
9. What is the correct name for MgF,?

A} monomagnesium difluoride

Bl magnesium(Hl) flugride

C) magnesiuprGifluoride

D))  maghesium fluoride

E} none of these choicas is correct.

10. The sugar, sucrose, has the molecular formula Ci3H5,04,. What is the 9%

U+ 22 8w le)

of carbon in sucrose, by

B)52.8% C} 41.4%

D) 33.3% E) 26.7 %

1i. The appropriate number of signifigént figures in the result of 15.234-15.208is;

o.0zb
Al 1 _ B) 2 3 D} 4 E) 5

o]

12, Which one of the fBllowing combinations of hames and formulas is incorrect?

Q)

&) HZI hydrochloric acid E)

. NgHCO; sodium carbonate A D} H:PO, phosphoeric acid

FNO; nitric acid

C) KOH potassium hydroxide



- 17, Which of the following correctly expresses 0.000007913 g in scientific notation?
A) 7.913x107g D) 7.913x10°g

B) 7.913x10%g - @ 7.913 x 10%

C) 7.913x10°g -

18. Whuch of the following is a non-metal?

A) calcium, Ca, 7 = 20 D} lithium, L, 7=3

, o) sodium, Na;Z =11 E) lead, Ph,Z7=82

{ :‘) ‘hra {&Br,?}:BS |
D bey £ 9.
15, Determine the molecular mass of iron {111} bromide heyahydra =

A) 317.61 amu 403.65 amu

B) 295.56 amu - E} 213.57 amu

W C) 355.54 amu p
¥ _, ,:\,~ -2
20, Calculate the ox:datlo:)umber of the chlorine in perchloric acid, HCIO,, a strong exidizing agent.

j A} -1 %OV B} +4 E} None of these is the correct oxidation number.

21. ldentify the reducing agent in the foliowing redox reaction

0 )
Hg (og) + cwf*(aq) + Hg(h o
A) Hg™{ag) and Cu“(aq) “8) Culeg) ) Hgll D) ng*(aq u( \

22, lead(ll} sulfide (PbS) reacts with hydrogen perexzd'vto form lead(ll) sulfate and water. How

many grams of hydrogen peroxide are needed 6 react completely with 265g of lead({lé gtgfide?,

[——

A)37.7 g B} 9.41 g D) 123 ¢ E) 50.3g 7ZodA !

- 23" )

@P‘(‘S ’ﬁ'% H /J%?bgo‘i ’Y:-H‘Z O ;\ . '\0% % ~
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23,

A) Cfogz’(aq} and Na*(ag)
B) Na'fag)and Pb*{ag)
C) Pb™{aqg) and NOy {aq)

- @4.9?5 x 1026

CHell} 4 Oalg) — H20(g) + COu(g)

2GeH6(/) = 1505(g) — 6H,0(g) + 12C04(g)

B)  2CsHs(l) + 50:{g) —» 6M,0(g) + 12C04(g)

C) CoMsll) + 505(g} — 6H,0(g) + 6COs(g)
D) CeHgll) + 90,(g) — 3t:0(g) + 6CO,{g)

) CsHgll} + 150,(g) -+ 3H,0{g) + 6CO,{g)

A} 2,409 x 10* O atoms _ @ﬁ

B} 1.166 x 10” O atoms E) 2.

The spectator ions for the reaction of an aqueous solutions of lead nitrate, Pb{NO3),,

Pb{NOs)s{aq) + Na,CrOaq) — PbCrQy(s) +2 NaNOs(aq)

with sodium

chromate; Na,CrO,, toform a precipitate of lead chromate are

D) Pb*(ag) and Cr0:*(aq)

@Neﬂ(yndﬂo;'
[

(aq)

o i
\ Loy Lo
24, Calculate the number of oxygen atoms in 29.34 g of sodium sulfate, Na,S0,. = \q ﬁ

YA ¥

244 x 10% O atoms ¢ *

215 % 10 0 atoms

25. Balance the following equation for the combustion of benzene:

ZQHeﬁz

Wb —» = >
Fo.3%6 et O . -@@m
\ﬂ;ot — ‘{ﬁj
pe

. \}
e \E*U"LO "Y@“ Cz

blO2



26. Identify the limiting reactant and determine the mass of the excess reactant remaining when

7.00 g of ch!oriq&-fg@ reacts with 5.00 g of potassium to form potassium chloride.

A} Chlorine is the limiting reactant: 2.70 g of potassium remain,
. /"" .

B} Ch%e is the limiting reactan:- 4.64 g of potassium remain. -

Kgpotassium is the limiting reactant; 2.47 g of chiorine remain._

D} Potassium is the limiting reactant; 7.23 g of chlorine remain.
Clg

E} Nolirniting reagent: the reactants are nresent in t

he correct stoichiometric ratio. | )
- C
C\*),_ "CQL ,,——-w‘a?zv‘
e

N P
O_QCL&MS) N2

e

obgo\\'\

ok — o ?«!’Ld

o128 —= "7

GOOD LUCK
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Birzeit University---Chemistry Department .

1% Hr. Exam _ " Chem,. 141. | 1%, Sem.2014/2015

26/10/2014

instructord: uf.}:dii Alhidmeh({section 1)

Mr.Adi Qamhieh{section 2)

_Time: 80 Minutes

Dr. Zaki Hassan {Section 3)

pr.Abdullatif Abuhijleh {(Sections 4)

Student name

Shé;rzsuci el studentNo. - ANGSEY

Student Section ————rmemmmum——

- Circle the correct answer

I Express 96,342 m using 2 significant figures.

4 " Dy 956 x10* m | : .
785 9.6% 10° m E) 96000.m G, Gx\G
C) 9.60x10* |

2. The area of large pizza is 176.7 in®. Given that 1 inch =2.54 cm, express this area in square

centimeters (cm?‘)

A)96.8 cm®  B) 448.8 cm® (}@r@. cm® D) 69.57cm®  E) 27.39 cm®

3. The pumber 6,0448, rounded to 3 decimal places, becomes:
ﬂg(m B) 6.05 ‘ -

C) 6.044 | D) 0. 60448 X 103
" E) non of the above answers
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4. Acetone boils at 56.1°C. What is the boiling point in degrees Fahrenheit? .
A) 150°F @’133°F C) 101°F D) 69.0°F E)43.4°F
S. Bromine is the only nonmetal that is alliéuid at room témperatilré ‘Consider the iséfbpé -

Bromine 81, 8135]31' Select the combination which lists the correct atomic namber, neutron
number, and mass number, respectively.

546,81 B) 35, 81, 46
)81, 46, 35 D)4, 81,35

E) 35, 81, 116 - | f

6. 'Which of the following compounds is ionic?

A)PFs  B)CS2  C)CHs  D)SO2 @y{gmz

7. Which of the following gives the formula and the bonding for sodium oxide?

A)  NaQ, ionic compound 'M@/Naz(),'ionic compound
B)  NaO, covalent compound Nap s, ionic compound
C) NayO, covalent compound

8. The compound, NaHgPO4,iis present in many baking powders. What is its name?

A)  sodium biphosphate D)  sodium hydrophosphate W

)  sodium hydrogen phosphate }\_)azl \Ooq E) sodium dihydride phosphate
¥~ sodium dihydrogen phosphate -

9. What is the formula for Fe(IIl) oxide?

A) FeO B) Fe;0  C) FeO3; D) Fe,0s %3

10. What is the name of PCl;

A) phospherus chloride %homs trichloride
«B) phosphoric chloride F)Atichlorophosphide
E) phosphorus trichlorate

11. What is the molecular mass of ammonium suifate?

A) 63.07 amu D) A1 amu
B) 114.10 amu 132.13 amu
C) 118.13 amu



12. Calculate the number of moles in 17.8 g of the anti-acid magnesium hydroxide, Mg(OH),.
A) 328 mol  B) 2.32 mol @yaos mel. . D) 0431 mol  E) 0.200mol

3. Calculate the mass of lead in 139 g of Jead (1I) nitrate , Pb(NOs3)s. .
Ay 107g - -B)Y908g - @ Vg D) 834¢g "E) 62.6g -

14. Balance the folloﬁfing equation':
CatigOs(D) + Oa(g) — H20(g) + COx(g) |
A). CsHigOs(D) + 80(g) — 9H,0(g) + 8CO(g) ’9/
(BS) CaHis05(0) + 110:(g) —~ 9H,0(g) + sco;(g)
C)  2CaH303(0) +2204(g) — 9H0(g) + 16CO0x(g)”
D) CsHisOs() + 1302(g) — 18H0(g) + 8COx(g)
E) 2CsH505(0) + 170x(g) — 18H0(g) + 16{:02(3)

15. Ammonia'will react with fluorine to produce dinitrogen tetrafiuoride and hydrogen fluoride
2NHa(g) + 5Fa(g) ~+ NaFal(g) + 6HF(g)

How many moles of NH; are needed to react completely with 13.6 mol of F2?

A) 34.0 mol B) 27.2 mol C) 6.80 mol W mol E) 2.27 mol

~16. Aluminum reacts with oxygen to produce aluminunoxide :
4A1(s) + 3Cx(g) — 2ALOs(s)

A mixture of 82.49 g of aluminum (H = 26.98 g/mol) and 117.65 g of oxygen (H=32.00
g/mol) is allowed to react. Identify the limiting reactant and determine the mass of the

excess reactant present in the vessel when the reaction is complete.

A) Oxygen is the limiting reactant; 19.81 g of aluminum remain.
B) Oxygen is the limiting reactant; 35.16 g of aluminwmn remain.
C) Aluminum is the limiting reactant; 16.70 g of oxygen remain.

) Aluminum is the limiting reactant; 35.16 g of cxygen remain.

@/Ah"minum is the limiting reactant; 44.24 g of oxygen remain.
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17. When 2.61 g of solid NaeC03 is dzssolved in suff" cient water to make 250 mL of soluuon the
" ¢concentration of Na2CO3 is:

@}QSSM B) 10.4 M C) 0205M  D)0.0246M  E) 0.141 M
18. In the following reaction, what ions, if any, are spectator ions?

Pb(NOs)(ag) + 2NaCl(ag) — PbCly(s) + 2NaNOs(ag)
A) Pb¥*(aq), Cl'(ag) D) Na*(ag), Cl(aq)
ﬁ 2 (aq), NO3(ag) E) There are no spectator jons.
Sy Pb**(ag), NO3 (ag) ) .

19. Select the correct set of products for the following reaction.

Ba(OH)2(ag) + HNOs(ag) —
A) BaNa(s) + Hz0() 1§ D) Ba20(s) + NQOz(g) + H20()) »
B) Ba(sy+ Ho(g) + NO2(g) E) No reaction occurs.
(NO3z)2(aq) + H20(D) o

20. Automobile batteries use 3.0 M HZSO4 as an acid electrolyte. How much 1.20 M NaOH
will be needed to neutralize 225 mL of the battery acid, HoSO,?

H2S04(ag) + 2NaOH(aq) = 27L0() + Na;S0.(ag)

@ LIL B)0.28L /@0.56 L D)0.90L ~ E)0.045L

21. Select the pfempltate that forms when aqueous lead(ID nitrate reacts with aqueous sodlum
sulfate.

A) NaNO3 B) NazNO3 C) Pb,SO4 L@%&? E) PbS

GOOD LUCK



