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Answer each of the following questions and put "X" on the correct choice on front
page.
1- Which of the following is an intensive property?

a) length b) area ¢) density d) energy e) weight

2. Carry out the following operation and report the result to the correct
number of significant figures:

[(1.00-0.01) x 2.500] +12.0
a) 0.20625 b) 0.2063 c) 0.206 d) 0.21 e) 0.2

3. The speed of a car is 32.0 mile/hr. What is its speed in m/s?

(given: 1 mile="1609 m)
a) 14.3 b)- 16.1 c) 18.8 d). 20.6 e) 71.6

4. The formula of iron(lII) phosphate is:
a) Fe,PO; b) FePO; ¢) Fey(POy); d) Fey(POy);  e) FePOy

. 9 . %
5. For the isotope §7X The number of protons and neutrons in that isotope are:

a) 27and59 b)27and32 c¢)32and27 d) 59 and 27 )32 and 59



& The correct name of the compound N,Oj is:
a) Nitrogen(IIl) oxide. b) Nitrogen trioxide.
¢) Dinitrogen trioxide d) Dinitrogen(1II) trioxide.

e) Nitrogrn(1Il) trioxide.

7. What is the mass of one calcium atom ?
(Atomic mass of calcium = 40.08, Avogadro’s number = 6.022x10%)
a) 9.274x10% g b) 6.656x10g ¢) 5.324x10%¢g

d) 4.037x10% ¢ e) 3.346x107 ¢

8. What is the mass of chlorine in 14.6 ¢ CaCl, ?
(atomic masses: Cl'=35.45 and Ca = 40.08)
a) 933 ¢ b) 6.77g c) 424 ¢ d) 8.05¢g e)10.6¢g

9.  What is the empirical formula of a compound with the following
composition by mass: C: 54.5% ; H:9.09% and O: 36.4% ?

Atomic masses : C=12.01 ; H=1.008 and O = 16.00.
a) C2H30 b) Cng,O C) C3H502 d) C2H4O e) CszO
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10. Balance the following equation:
a Be;C + b Hzo — C BB(OH)g + d CH4
The ratio of coefficients b/d in the balanced equation is:

a) 1/2 b) 2/1 c) 1/4 d) 3/1 e) 4/1

11. 13.5 g of Li(s) was reacted with 14.85 g of Na(g) according
to the equation:  Nx(g) + 6 Li(s) — 2 LisN(s)
If the actual yield is 11.6 g, whatis.the percent yield of this reaction ?
Atomic masses: Li=6.942and N = 14.01.

a)51.4 b)  28.6 ¢) 66.3 d) 41.8 e) 70.2

12. Which of the following eompounds is insoluble in water?

a) Na,CO; b) FeCOs ¢) (NH4),COs d) Na,S e) AgNO;

13. Which of the following reactions is an acid-base reaction?
a) NaCl(aq) + AgNO;(aq) — AgCI(s) +NaNOs(aqg)
b) Cly(g) + 2HI(g) — 2HCl(g) + Ix(g)
¢) Ba(OH),(aq) + Na,SO4 (aq) — BaSOq (s) +2NaOH(aq)
d) CHy(g) + 20x(g) — 2H0(g) + COxAg)
e) Na,COs(s) + 2 HCl(ag) — HyO(l) + COx(g) +2 NaCl(aq)
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14. Balance the following redox reaction in acidic solution:
A HLC,0; +bMnO,~ — €CO; + dMn”
The ratio of coefficients d / ¢ in the balanced equation is:

a) 10/2 b)7/3 c) 2/10 dy2/5 e)5/2

15 What is the volume of 0.910 M Ba(OH), solution needed to titrate 25.0 mL of
1.500M H;PO, to produce Ba;(PO4), ?

a) 79.2 mL b) 92.2mL ¢) 52.0mL d)61.8mL e) 69.4mL

16. When excess Na,SQ; solution was added to 20.0 mL of an unknown solution
containing Ca’' ion, 00472 g of CaSOy4 precipitated. What is the molar
concentration of Ca*' in the unknown solution?

(Molar mass of CaSOy = 136.14 g/mol)
a) 136x107  b)1.73x 107 ¢)2.10x10? d)2.47x 107 ¢)3.83 x 107
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General Chem. 101

First Exam
Time: 60 min. Date: 14/11/2009
Student’s Name: ..o eneevininiene 1 T S——
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Use the following information: Atomic mass (amu): C=12.0; H=1.00; O = 16.0; S = 32.0; Al =
27.0; N = 14.0; Na = 23.0; Avogadro’s no. = 6.022x 10%%; °C = (°F - 32) x (5/9).
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1-Perform the following calculation and give the answer rounded to the correct number of
significant figures
(3.28 + 2.8395) (1.00 + 45) / 23.95

a- 14054 B2 c-14 d- 1.420 e- 142

2- Convert (-10) °C to Fahrenheit scale of temperature.

a- 14 b-23.3 c- 263.15 d- 422 e- 32.3

3- The atomic mass of *°Cl and *’Cl are 34.968-amu and 36.956 amu, respectively. Calculate the
natural abundance of *°Cl. Given that the average atomic mass of Cl is 35.46 amu.

a-2475%  b-98.61% c- 1.39% d- 51.65% e- 75.25%

4- After balancing the following reaction,
xCCly + SbF3 —_— CCIQF? + SbC]_]
The ratio ( x / y) is equal to

a-3/2 b-4/2 c-21¢& d-6/2 e-2/6

9-  The correct name for Ni(BrQu); is: (Ni is a transition metal element)
a- Nickel (IT) bromate b- Nickel (IT) bromite  ¢- Nickel (II) perbromate
d- Nickel (IV) perpromate e- Nicke!l dibromate

6- The correct name for SO; is
a- Sulfur trioxide b- Sulfur (IV) oxide c- Sulfur monoxide

d- Sulfur dioxide e- Sulfur oxide
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11-

How many sodium ions are contained in 9.96 mg (milligram) of Na.SO3? The molar mass of
Na.SO1 is 126.05 g/moI.

a- 152 x 10 %7 b-476 x10%°  ¢-952x10"

d- 1.05 x 10 & e-952x10%

The mass percent of sulfur in Al2(SO4)s is equal to

a- 28.1% b- 9.37% c-42.7% d-214%  e-36.0%

The empirical formula for a compound that contains 52.14% C, 13.13% H and 34.73% O is

a- C;HO b- CHO c- C4H1302 d- CH40; e- CH30

Consider the following balanced reaction How many grams of water are required to form
96.9 g of HNO3? Assume that there is excess NO2 present.

3NOzg  + H20() —  2HNO3.q +  NOg

a-380g b-109g c-434g d-217g e-813g

Determine the limiting reactant (LR) and the mass (in g) of nitrogen that can be produced
from the reaction of 50.0 N2O4 with 45.0g NaHs assuming 100% yield. The molar masses
are as follows: N2O4 = 92.02g/mol, NoH, = 32.05 g/mol.

NzOs )y + 2 Nz2Ha @ — 3 N2 + 4 H20)
a- LR is NaH, , 59.0_9 N 2 formed b- LR is N0, 105 g N2 formed
c- LRis NzH4 , 13.3 g N; formed d- LR is N2O4 , 45.7 g N, formed

e- Both reactants are in appropriate stoichiometric ratios and 45.0 g N2 formed
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12-  All of the following compounds are soluble in water except
a- ngdz b- KClI c- NH4C] d- CUCIz e- BCI(OH)z

13- Which of the following conversions involves oxidation

a- BF3 — BF4 b- 502 — CGSO3
¢- H20; - H,0 d- Hz) - Hzq)
e-Ti ¥ — Tio *°

14- The net ionic equation for the reaction of nitrous acid with lithium hydroxide is

a- HNOz o) + LiOH(aq) —  LiNOz@q  +Hz0q)
b- HNOzeq) +  LiOHag — L@y + NOz'eq)  +H20q)
c- HNOz(oq) + OH (aq) —  NO2 (aq) + H20()
d- H'eq* NO%(aq) [+ Li'Gq) *OH(ag — LGy +NOz @) + H20()
e- H' g + OH (aq) — H20q
15- After balancing the following chemical reaction is in Basic solution, the correct ration of
(I /OH)is
MnOy4 + I —  MnO; + I;
a- 6/8 b- 8/10 c-4/3 d- 4/2 e-2/3

16- The volume in milliliters (ml) of 0.675 M NaOH required to neutralize 25.0 ml of 0.145 M
H3POy4 1s equal to

a- 16.1 b- 10.7 c-13.2 d- 5.37 e-169
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Perform the following calculation and give the answer rounded to
the correct number of significant figures

(15.562 - 15.512) x 100.0

a) 5 b) 5.0 c) 5.5 d) 5x10° e) 5.0x10'

Convert 3.6x10™ g/L to mg/cm’.

a) 3.6x107 b) 3.6x10™ ¢) 3.6x10™
d) 3.6x107 e) 3.6x107

The boiling point of a liquid substance is 77.0 K. What is this
temperature in Fahrenheit?

a) -321 b) -289 ¢) -353 d) 139 e) 171

Which is the correct formula for copper(11) phosphate?
a) CU2P04 b) CU3(PO4)2 C) CU2P03
d) Cu(POy), e) Cu(PO;),

Which of these choices is the formula for bromous acid?

a) KBr b) HBr ¢) HBrO d) HBrO, e) HBrO;

Calculate the number of moles of copper in 2.50 kg copper

a) 39.5 b) 3.93x102  ¢)3.93  d) 39.7  ¢)39.3
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10.

11.

A compound containing only oxygen and chlorine is 53.0 % oxygen
by mass. What is the empirical formula?

a) ClO b) CLO  ¢) ClO; d) CLOs  e) CLLOs3

Methanol burns up in air according to
2 CH;0H + 30, = 2CO; + 4H,0
What mass of methanol should burn to produce 165 g H,O?

a) 147 b) 165 c) 393 d) 733  e) 1.4x10°

According to the reaction
NO + O3 =2 O, + NO,

If 0.670 g NO reacts with 0.740 g O3, how many grams of NO, will
be produced?

a) 1.41 b) 0.709 c) LU7 d) 0.709 e) 0.740

Given 6Ll(s) + Ng(g) = 2 Li3N(S). IF 123 24 of Li react with 33.6
g of N, to produce 14.0 g Li;N calculate the percent yield

a) 16.7 b) 85.0 c) 68.0 d) 55.0 e) 54.0

Based on the solubility rules, which of these processes will occur if
solutions of CuSO4(q) and BaCly,g) are mixed?

a) CuCl, will precipitate; Ba*" and SO,* are spectator ions.
b) CuSO, will precipitate; Ba*" and CI are spectator ions.

¢) BaSO, will precipitate; Cu®" and CI are spectator ions.
d) BaSO4 will precipitate; Cu®" and SO, are spectator ions.
e) No precipitate will form.
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12.

13.

14.

15.

16.

The oxidation number of N in NaNOs is

a) +6 b) +5 ¢) +3 d) -3 e) -5

Which of these equations does not represent an oxidation-reduction
reaction?

a) 3 Al + 6 HClI 2> 3 H, + AICL;

b) 2H,0 2 2H, + O,

c) 2 NaCl + Pb(NOs), = PbCl, + 2 NaNO;
d) 2Nal + Br2 = 2NaBr + |,

e) CuNO3), + Zn = Zn(NO3), + Cu

Complete and balance the following redox equation in a basic
medium. What is the coefficient of OH when the equation is
balanced using the set of smallest whole-number coefficients?

MnO, + I = MnO, + IO; (basic solution)

a) 1 b) 2 c) 4 d) 10 €) none of these

Calculate the mass of MgCl, in grams required to prepare 5.00x10°
mL of a2.80 M MgCl, solution.
(Molar mass of MgCl, =95.2 g/mol)

a) 133 b) 160 c) 106 d) 66.5 e) 84.8

How many milliliters (mL) of a 0.276 M HNOs; are needed to
neutralize completely 125 mL of 0.0120 M Ba(OH), solution?

a) 35.5 b) 150  ¢) 1.15 d) 543 ¢ 109
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S
Which one of these represents a physical change?
(a) apples, when exposed to air, turn brown
( b)) ;;:::3} \:Jhen Ihefxted,nforms steam =
((;‘) su_ga;, whrgrf l::;:g; boe\:omes brown Q \ @ ¥ a4
(e) milk turns sour (3= Otd 2 wm AR 0 X |CD._L_l

The correct answer with the right number of significant fi gures for the following operation is:
}

(1.50 x 10 x 61.3) + 2.01 =
2.019195

(a) 2.0192 (b) 2.019 (c) 2.0 (d) 2.02 (e)

The SI prefixes kilo and micro represent, respectively:

(b) 10%and10° (c)10°and 10° (d)10%and 10°  (e) 10 and 10°

(@) 10%and 10

Some molecules move with speed of 6.5 miles per second. What is this speed in cm/h? (1.00 mile =

1609 m)
(d) 1.1 x 108 (e) 4.1 x 10°

(b) 2.6x 10° () 2.0 x 10°
&% x 1609w

s, DA =
S606

(a) 3.8x 10’

Atoms of the same element with different mass numbers are called
(c) allotropes (d) chemical families isotopes

; (b) | neutrons
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@). Cu(POs), (o). CuP

atomic masses of the two stable isotopes of indium, "*In and "oIn are 11
388 g/mol respectively. Knowin : :

49
g that the average atomic mass of indium is 114.818
Calculate the percentage of '1n

_xfa) 93.7% () 57.0% © 1.80% @  103% €)  429%

2 e g0 Lt x| + ﬁu-QOsg?xzz NL . 2\ s
O oLod) v, 4 1L .-gd0seg H 4.9 o ==t

. R Q943 g, _ _ 6.0 e

— 9. A compound was discovered whose

composition by mass is 90.0% C and 10.0% H. Which of these
choices could be the molecular fo

rmula of this compound?

The molar masses of H and C are (H=1.000, C=12.00) L ) X B
\ )0
(a) CHy (b) GCH, () GCsHy (d) CyHg (¢) Ci3Hg
A . 3 Dc
Ll : ¢ — J & L A0 Q
' & H =109

|/] — CAC-) - _‘[":Z*“g

c 40 5.5
| 2 a0
g (0 — 1o OM\E C)?’-BH\D W

\

at is the mass, in grams, of one copper atom (Mm= 63.55 g.mol™)?

' ; i
1.06x 102 (b)) 93x10%®  (¢) 7.5x 103  (d) 8.04x 102 (e) 1.24 x 10°

b
=
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X! zodlifs  Hx

Tt is the mass percentage of aluminum in KAI(SO42? w e
? inolar masses are (K=39.10, 0=15,00,,94;J;2_95‘ $=32.00) A . 7 i
. o - Lo ) w4
(a) 38 {(b) 1043 (c) 24.73 (d) 49.46 {e) 128.0 —%\:;"T-;' i 3
2

12, A sample of Na;CO; contains 3.50 moles of sodium. What is the mass of the sample (grams)? The
molar masses are (0=16.00, C=12.00, Na=23.00) '

(@)  6.40 T () 1325 (c) 1855 ) 1325 (€) 23.85
). 7 o= M

13.  Ammonia reacts with diatomic oxygen to form nitric oxide and water vapor:

4NH; + 50, —» 4NO + 6H,0

When 30.0 g NH3 and 80.0 g O; are allowed to react, what is the amount of NO produced
(grams)? The molar masses are (0=16.00, H=1.000, N=14.00)

(@) 529 (b) 26.5 © 112 @ 29.5 @ 315
N=3s0 - \|. Z6mo! — > 0O K
\
M= 30 - 2.5 — OB  OH
2 oy =
(o LB = M =0
S0

14.  Which of these compeunds is a nonelectrolyte?

(a) NaF (b) HNO: (c) CH,COOH (d) NaOH (e) CeH204(glucose)

1

- Based on the solubility rules, which one of these compounds should be insoluble in water?

NaSO; (o) CuSO;  (c) MgSOy (d) BaSOy (€) ZnSO



y

16. W hich o
f these choicec . .
hoices is the correct net ionic equation for the reaction that occurs when solutions

of Pb(NO;), and NH4Cl are mixed?
(a) + .
(b) Ilf;.}: (aq)+ NOy” (aq) — 2NH;NOs(s)
© - I&‘N) +2CI'(aq) = PbCl(s)
(d) szﬂ O3)a(aq) + 2NH,Cl(aq) - NHsNOs(aq) + PbCla(s) )
© (2q) + 2NO3 (aq) + 2NH](aq) + 2CI” —2NH;(aq) *+ 2NO; (aq) + PbCla(s)

No reaction occurs when the solutions are mixed.

T X ==
| 6o 2T
17. How many grams of sodium are in 500 mL of 0.600 M Na2COs (aq) solution? '2’_.;—)-(\-—6-;"
The molar masses are (Na=23.00, C=12.00, 0=16.00)
(@) 6.90 (b) 13.1 ©) 11.9 @ 104 (e) 13.8
0% M= i ob |06
- e =00 = z) - >
=00
18. Which one of these equations describes a redox reaction? = 7 * 5 . | B

(a) 2KBr(aq) + Pb(NO3):(aq) —> 2KNOs(aq) -+ PbBra(s)
(b) CO5%(aq) + HSO4 (aq) — HCO3 (aq) + S0,%(aq)
(c) 2AI(s) + 3H;S04(aq) —> Alp(SO4)3(aq) + 3Ha(g)
(d) CaBry(aq) + HoSO4(aq) — CaSO4(s) + 2HBr(g)

(e) H'(aq) + OH (aq) - H;0()

19. A 34.62 mL of 0.1510 M NaOH was needed to neutralize 75.0 mL of an H,SO4 solution. What is
the concentration of the sulfuric acid solution (M)?

@ 0.03478 0.075 © 0.131 @ 0209 (e) 0.0523

/V\‘VI—::- N\V\‘: M\/z

V\—J—?-\ylo'3 Y;'-"as-;o-o'?g/\/\ Mivi = Mav-

(e) 194
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Na= 6.022x10% mol™

(For molar masses always use the provided periodic table)

®®®@@@©©©®®®©®©®®®©©©®®®®®©©®©®®

ANSWER SHEET

1. a b c d ;’

9. /a’
10. a
11. A
12. a
13. a
14. a
15. a
16. a
17. a

d e
d e
d e
d e
M e
d &
d e
d e




1. Perform the following operations and choose the answer with the correct number

of significant figures

(5673 x 342) +20
94 . to

a) 20.4 b) 2.0 x 10’ ¢)21.41 d)21.412 214

J_'IL, . )3
ciﬂm?j TE S .;6“9
R nund (). (L 5 =45362) ~ Laas o il «»
@ 453

a) 0.0833 ¥) 0.833 c) 8.33 d) 83.3 e) 833

3. Sugar is an example of a(n):

a) element b) homogeneous mixture  ¢) heterogeneous mixture
&f compound e) physical property

4. The name of Na,HPOj, is:

_af Sodium hydrogenphosphate b) Sodium phosphate  ¢) Sodium (II) phosphate
d) Sodium perphosphate e) Disodium hydrogenphosphate

5. Write the formula of disulfur dinitride:

a) 5N b) S;N; 2 SN, d) S4N e) S4(NO)4



cﬂo; o

6. The name of HCIO, is:
a) Hydrochloric acid Jj Chlorous acid ¢) Chloric acid
d) Perchloric acid ¢) Hypochlorous acid

7. An element (X) has two isotopes that exist in nature in the following masses and
relative abundances: 2*X (mass= 27.977 amu, abundance= 92.223%) and =
5% & (mass=28.976‘amu, abundance= 7.777%). The average atomic mass (in amu) of ;3.
the element X is:

a) 27.977 b) 28.098 c¢) 28.976 d) 28.000 e) 28.055

8. Which of the following atoms has the same number of protons, neutrons and

electrons?
37 35 22 24 47
| a) 17Cl b) 17Cl c) 12Mg /d')’ 12Mg e) 24Cr
1%, 2° \vB o \o, 1% i, Y, s

9. What is the mass of one argon (*°®Ar) atom in grams? Given that the atomic mass
of argon is 35.968 amu and Avogadro’s number is 6.02x10> mol.

215.97x107 b) 5.9748x102 ¢) 5.97x10°
d) 1.6737x10% e) 1.67x10%
-23
!
S N-e N B o166 X0 =
= '7\': 5 A7 = 5.01-)&\1'33
5, % o
o166 X 1® (g&.%g) ., 59T xlo




o, C = 34.37& — 6q'-gﬂ = 5.35»-1’ Cs. ‘__\ o

1.0\)
TokaFM% . L0, FoTed
i el

\"'I-“‘I
= ), 0o TA
;‘.“011'3"6 b s A% &8 . \.'-?-q-uj Cs HH \
B ol

10. An unknown organic compound was analyzed and the mass percent of the
constituent atoms were: 64.3% carbon; 7.14% hydrogen; 28.6% oxygen The
empirical formula of this compound is

a) CsH40, b) CsH;0 2f C;H,0 d)CHO  e) CH0,

f J‘
;-'«M} cHzoH *— Aol 2 el?~©

o Y535 —

11. Consider the following reaction: % . ayzFS ael. X308 =13.053
140 5 br ABLPT
Tve  2CH;OH + 0, — 2CH0 +  2H0
o Methanol Formaldehyde

Molar mass (g/mol) = 32.0 32.0 30.0. 18.0

In a test, 14.0 g of methanol and 10.0 g of oxygen were put into the reaction.
The amount (in g) of formaldehyde that can be produced by this mixture is:

#13.1 b) 14.1 0655  d)7.50  €)15.0

12. Which of the following solutions has the least electrical conductance?

a) KNOs(aq)/ B sucrose, C1oHy011(ag)*  ¢) NaCl(ag)*
d) LiOH(aq). e) H,SOy4(aq)-

13. In the following reaction, what are the spectator ions?

Pb(NO;)y(aq) + 2NaCl(ag) — PbCly(s) + 2NaNOs(aq)

a) Na'(ag), Cl(ag) %) Pb™(ag), Cl (aq) ¢) Pb*(ag), NOs (aq)
d) Na'(ag), NO; (ag) ¢) NO5 (ag) , Cl (ag)

th (%T *1)85,: Cl- — ?LCJ‘ * ?'%4 Mé}
"”gL ;ZC/Q- — ’PIOJ“"



"L+'z-5 1—%"-)-'?- =0

14. Calculate the oxidation number of sulfur, S, in the formula: Na,S,0;.

a) -2 b) +2 c) +4- d) +5 S +6

15. How much of 1.20 M NaOH will be needed to neutralize 168 mL of 3.0 M H,SO,?
H,S04(ag) + 2NaOH(aq) — 2H,0(/) + Na,SO4(aq)

a) 1.8 L b)0.42L  £f0.84L  d)0.90L e)1.1L
\ W1 Boy —'.I 1T Neol 1 ﬂ\vﬁ’:ZM wmﬂ ].oo®
5508 —» MU aheily iV

16. The oxidizing agent in the following redox reaction is,
By 0 0
Hg*'(ag) + Cu(s) — Cu™(ag) + Hg())

a)Hg() MjHg'(ag) c)Cu’(ag) d)Cu(s) e)Hg*(ag) and Cu**(aq)

17. In balancing the following reaction in a acidic medium
H + As,0; + Zn — AsH; + Zn” + H,0
The of coefficients of As;O; is

ol (it —stALl s 2
(‘6'-‘&.“4-“ et o)

\_L — Rio B 1

i

m./% Asji/y/‘“
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