a) accurate, but not precise

b) precise, but not accurate
c) both precise and accurate
d) neither precise, nor accurate

2. How close a2 measurement is to the true value is
the of the measurement and is
communicated as

a) accuracy, % error
b) accuracy, t notation
¢) precision, % error

d) precision, £ notation

3. Consider the following data:

mass of slab 3624 ¢
length of slab | 35.14 cm
width of slab 15.85 cm
heightof slab | 0.68 cm
What is the density of the slab? Show work.
B ™ vz 3Sau (1588} {0 bk T 3FEY (257}
voob: 35‘“{317‘?—-?—-0‘% e

4, Which one of the following elementsTis diatomic?
a) Cl c) Mg
b) 8 d C

5. Convert 0.00527 km into cm. Show work.
0.0082% k| Monear|tStens - 59 |

¥
6. The accepted value for the density of aluminum is

2.70 g/lcm?®. Your measurements indicate that the
density is 2.80 g/cm?. Is this an indication of the
accuracy or precision of the measurement?

Accuesat ~» Hew SRS
*\'o-\.l-&dr

7. The measured density of aluminum is actually
2.80 % 0.03 g/cm3. Is the % value an indication of
the accuracy or precision of the measurament?

PQCMS‘ asd oll st wn .'{ ‘“\\V\»ML‘

8. Write the following in scientific notation with
correct sig figs:
2
5000 Srie g
A L
0.00350 L 35e xio
A
458 kg 4 SF 4o FJ
-X
(0.0000000262 km 1.b2 Wi Yrnn
375 x 10° mL 35 % S,
9. What gas is formed when Zn metal is mixed with
hydrochloric acid, HCI?
Zn+2HCI > Ny + ZnC T &
a) COp c) O
b) He d) Hp
10. Which property is always conserved during a
chemical reaction?
a) mass C) pressure
b) volume d) solubility
11. A cylinder is weighed empty and with a liquid.
Cylinder with liquid 51859 | y.: SM¥°
o. 11
Cylinder, empty 40119 ‘:—".;_‘"
Y.
Volume of liquid in cylinder | 7.0 mL
What is the density of the liquid? - N
a) 13g/mL c) 5.7 g/mL .0
PN e !
b) 7.4g/mL d) 1.7 g/mL b =
CHEMICAL EQUATIONS
12. Which set of coefficients balances the equation for

the complete combustion of ethane, CoHg?
L CoHg+ 107 _, H4COx+ H0

a) 1323 c) 2645

b) 1626 d) 27486



13. When this expression is balanced,
Z CaHg+ L0z Lo COp+ LeHy0
what is the coefficient of oxygen, 05?7
a) 6 c) 12
by 9 d) 18

14. An acid was neutralized by the following reaction:
NaOH + HC! — NaCl + H:0

This reaction would be classified as...
- 2 ] as
2 news  CanPRy

a) synthesis L
b) decomposition
c) double replacement

d) single replacement
15. Which reaction below would be classified as a
decomposition reaction?

a) NaHCO3 —» NaOH + CO:
b) 2Hy + 02 = 2H20

c) 2AgNO3+ Cu® = Cu(NO3)2 + 2Ag°
d} Ba(OH)z + H2804 — BaS04 + 2 H30

- '1 L% W,
Laa ¥ VPR 2+
P ro et

16. The complete combustion of ethane, CoHg,
produces
a) CoHsOH c} COjandHy
b) CH3COOH d) COsand HO
Poo et
o™ i e, | "\J Lom Larloon & Al
Co, * Hype
17. Of the three particles; protons, neutrons, and
electrons, which one(s) are responsible for most

of the mass of an atom? -~ 2" ey

a) the protons only e
b) the electrons oniy o
c) the neutrons only

d) the protons and neutrons

e) the protons and electrons

Questions 18 - 21 refer to the foliowing terms. Each
answer may be used once, more than once, or not

at all.
a) proton c} electron
b) neutron d) proton and neutron

@
e~ (9

18. Moves very quickly around the nucleus.

19. Has a mass of 1 amu. v - (,.:.\
20. Has a charge of -1. e (&)
21. Defines the volume of the atom. F" 4 n ( al\

Questions 22 - 25 refer to an isotope with a mass
number of 31, 16 protons, and a charge of 2-.

22. The atomic numberis __.

a) 14 b) 15 c) 16 d) 18
n oot e ok P"'

23. The isotope contains ___ electrons.

a) 14 by 15 c} 16 d) 18

Crame A -1 = Lwnere &7 Bnenn T"’
24. The nucleus contains ___ neutrons.

a) 14 b) 15 c) 16 d) 18

mass £ 2 = P +n”
25. The elementis ___.

a) Si by P c) S d) Ar

#-?* 2 Qivenre #  teen el diq
Thermochemistry ot

Exothermic and endothermic
26. Classify each statement as talking abouf an
[EXOjthermic or [ENDO]thermic reaction:

&*® _ surroundings get hot

ex = _ energy is a product

End=_ AH is positive "

ex o reactants have more energy than products
ends  surroundings get cold B

end s products have more energy than reactants \Et-"
ands  energy is a reactant

Heat Calculations

27. A 45.0 mL sample of water is heated from 15.0°C
to 35.0°C. How many joules of energy have been
absorbed by the water?

Arz26. 0 - 15 0 22,9

“us = S
1 " "f.le"’ J"C—

3 45 (41ga)(20-9)

—
1

| 2360 ) )



€

surroundings get cold” Heat of Fusion/Vaporization

30. How much energy (in kJ) is absorbed by
t ergy than
uets have more energy 45.0 g of ice as it melts?
AHe = 0,334 X

P
reactants

;”/ energy is a reactant

L M.S'BH;_H
‘B: ¥5.0 (o.’{‘;q\
\ fis.ez 3 |

e ——

Heat Calculations

27. A 45.0 mL sample of water is heated from 15.0°C 31. What mass of ice can be melted with 75.0 kJ

to 35.0°C. How many joules of energy have been of energy?

absorbed by the water? Avel, - e.37y W

S Previ o wh P q - MBHH\
n: b - *+5.o
A Moy 0.834
= 214 3

28. If 5430 J of energy is used to heat 1.25 L of Hess’s Law

room temperature water (23.0°C), what is the

) 31. Iron ore can be converted to iron metal with CO
final temperature of the water?

gas. Calculate the Heat of reaction for the equation

1 .-_ nae T - - below using the following mechanism. All heats are
il P (T - *\ (_i__:_'éfl___ )«-23.0 given in kJ.
o (4. 1 %4
- T - N 2 4. 1%
e = T 60 +Co) SRk
T2 T [Te: 24.0-c] EERTEIDTRONER
Mo = i

(1) 3Fe0,(s) +€00g) - 2Fe0,(s1+COMp) AH=-47 Fip
128 Lz 1285 mu (2) Fe[0y(5) +ICO(g)-{2Fels) + (3COYm)  AH=-25 3
(3)Fe0,(5) +C0M) 3FeOsHCOle)  MH=19 Si. 12

29. A 100. gram sample of aluminum {specific

heat = 0.900 J-g'-°C"") in boiling water is added

to an insulated cup containing 50.0 grams of - — 3F0
water at 5.00°C. What will the final temperature }.Jr"e’,> o, + A2 e
of the mixture be?

Tg £ 1ea”e }leo; {éﬁ;ﬁ —\!’—Q «L[gzr_:?_\ (-25) 2

. Eo 4173

T, 5 5.00%
£ oy e -
Paw * Tw,a C%(;Fe_‘o‘}+ ;//0 - 2,E!"CL‘ +2TO (\Ci\'l
loa i— 2 al,
(0-1“)()“-7.) : 5o (q.-?q(}( -5.o0)
ﬁu(loo-‘!\\ - 2991.2 (X-T,Dn\ ‘:‘(a(l;?,__ﬂ ~ Leoo - b fe -~ LL‘DZ] _._('_l_‘,_\‘d
o
Teoo . T 2e9.72 X - Ionuy
il |
lopo b - 2i10. 2% ’ - ‘L{J

[_X = ‘i'-}.B"C.L



®
Heats of Reaction GAS LAWS

Use the following heats of reactions to answer

questions 32-34 35. For an ideal gas, which pair of variables are

inversely proportional to each other (if all other

Substance | aHr (kJ/mol) Ll WG L PV, = RV,
€Oz (g) -393.5 a PV ¢ VT
Hz0 (g) 241.8 RGO d nP
CsHia (1) -173.1
CaHsOH (1) 2776 36. A real gas would act most ideal at High uwept
GaoHa (s) X a) 10atmand 546 K 1 lvm oragg
b) 10atmand 273 K
c} 0.5atmand 546 K
32. Calculate the AHcomb for pentane, CsHaz. d) 0.5atm and 273K
CsH, +80, 500, «bh o > 36. One mole of hydrogen, Hp, occupies 61.2 L at
SN LR TR S I A S/H"z] a) 100°C and 1.00 atm PvineT
b) 200 °C and 1.00 atm Tplup Vet T
[5 (3935 - t,(-z-n.t\] - Eﬂ%.f] B e & selve For LL2L
= “32us.2 \q’_] d) 50°C and 0.500 atm

e) 100 °C and .500 atm
33. Calculate the AHcoms for ethanol, CzHsOH.

C?,HS'OH "'301 —> 262 4 2Hye

3

7. A 31.0 mL sample of gas is collected at a

temperature of 37 °C and pressure of 720 mmHg.

HeoH What is its volume at 17 °C and 580 mmHg.
[2(-3325 « B (=240 x)] -1- ?.'n.:} a) 23mL d) 4imL 3o sex
T 7 b) 27 mL e) 58mL e i
'T|~L|23L\_c‘ xy ¢) 36mL EEELENS

34. The AHmsfor naphthalene, CioHs, is -5156.3

38. The coldest possible temperature of a gas is:
kJ/mol. What is the heat of formation of . P S

naphthalene? a)0°C b)273K ¢}-273K d)-273°C
Cio H& -rn—l.:)z —> Jot=, +4H o OV: -1 3°C
0 39. The pressure of 4.0 L of an ideal gas in a flexible
=SisL.3 = ) ie DU b ’>HH1:} - [‘3 H;",N‘ - I}/{Hn; container is decreased to one-third of its original
pressure and its absolute temperature is
“Si1se.s C [“’ ('5“55 . "( —h”'&\] - X decreased by one-half. The volume then is

“515¢.3 7 - 3939 ~ 9412 - % a)1.0L b)4.0L c)60L d)8OL e)24L

TX‘ 'I.SM\F\Q\ U‘_O(Nﬂ . XG@E
!

1=



40. A given mass of gas in a rigid container is heated

4.

42,

43.

from 100 °C to 300 °C. Which of the following
best describes what will happen to the pressure of
the gas? The pressure will...

a) decrease by a factor of three.

b) increase by a factor of three,

¢) increase by a factor less than three.

d) decrease by a factor greater than three.

\ - A L Tn ot

— (@ const WV Dlaaaes

Y Sk

P fﬂ.‘..M.. VoA LAt

ot Fo e
[2F. JP L SR VN

What is the pressure exerted by some nitrogen
gas collected in a tube filled with water on a day
when the room temperature is 18.0 °C and the
room pressure is 750.0 mmHg? [The partial

pressure of water at 18 °C is 15.5 mmHg.]

a) 15.5 mmHg d) 760.0 mmHg

b) 750.0 mmHg e) 732.0 mmHg

¢) 734.5 mmHg P R,- i P"‘L
FE0.0 ¢ T"'l." e 5

As the average kinetic energy of the molecules of
a sample increases, the temperature of the
sample
a) decreases c) remains the same
b) increases ¥<: 3 e

1.
If a gas that is confined in a rigid container is
heated, the pressure of the gas will...
a) increase ¢) remain the same

b) decrease Mae Wi-rmians

Tn...,a..: PRy | R

Sorce

N] LD

\“‘3"""" p,m.sSwﬂ- 2

44. If a gas has a pressure of 2.0 atm, which one of
the following equations will express its pressure
after...

¢ the number of moles has been increased to
three times the original amount,

» the absolute temperature (K) has been
reduced to half, and

* the volume has been tripled? 2V

g

a) Po=20atmx3 x

>

h) Po=20atmxT x

>
=|w wl— Wl =~

3
. Z.D-T .
X

=

¢c) Po=20atmx

>

d) Pz=2.0atm X3 X

45. A sample of gas occupies 30.0 L at 0.800 atm and
298 K. How many moles of gas are in the
sample?

a) 224 b) 0.981

e) none of these

c) 1.02
n: Pv

d) 2.23

D. g—uo(3 o0
[nzoa%)

_—

g

46. When ammonium nitrite undergoes
NH Mo

decomposition, only gases are produced

ElccordingI g_o?the equati]?g: L@

h
NH4NO4ls) — Na(a) + 2H,0(g)
bu, og L2 3HS
What is the total voiume of gases produced at

wax

So|lved ulwy

819K and 1.00 atm pressure when 128 g of
ammonium nitrite undergoes the above

decomposition reaction?

et R LIERELTE T

b1.0S4  LF.2L )

l_lt‘_s " Y L: Y_ 2.6k %L

o195 ECENS e . :
—e 1
| Vf.:‘[ v HD))'Z_ L J

-

P
nT in J—;_T

L
1

[T P, S

A
3

v T



47.

48,

489,

50.

At STP, itwas found that 1.12L of a gas had a
n- l-l?_k),uo\
FESGS)
n< o.h4q7)
- 3 1w
MM..;‘;J_::;—}
55

mass of 2.78 g. Its molar mass is
a) 2.78 g/mol c) 55.6 g/mol
b} 27.8 g/mol d) 111 g/mol

A mixture of gases, nitrogen, oxygen, and carbon
dioxide at 27 °C and 0.50 atmospheres pressure
occupied a volume of 492 mL. How many moles

p5o Lo q‘r§
_éob.._kb'at-lq

n-< o.ko

of gas are there in this sample?
a) 0.010 c) 7.6
b) 1/9 d) 10

Fa

A given mass of a gas occupies 5.00 L at 65 °C
and 480 mmHg. What is the volume of the gas at

630 mmHg and 85 *C?
a) 5.00x —62 X ﬂ
85 630

338 480
X

500X — x —
358 630
430

%0
630

480

e} 5.00x 28- X 63—0
358 480

Which statement best explains why a confined

52.

£ oo [‘15"’\ - k3o V‘.L
333y 38y

b) Sl

73 &

V‘l : Soeo . E_S_j_

33¥

5.00 x 3—5-§- X
! 338

5.00x ﬁ X

338

c)

d)

54.

gas exerts pressure?
a) the molecules are in random motion
b)
c}

d)

the molecules travel in straight lines

the molecules attract each other

55.

the molecules collide with the container walls

51.

53.

©

CH4 gas and Oo gas are together in a container.
Which statement correctly describes the average
kinetic energy of the two molecules.

a) The two molecules have the same average

KE.
b) The AKE of CHg4 is twice that of Og.

c) The AKE CHgy is greater , but not twice as
great as the Oa.
d) The AKE of Oz is greater than the CHj4.

Todine-131 undergoes "beta decay”. What other

particle is produced?

(A) Xe-131

(B) Te-131 | (D) Sb-127
BT age . e

What is the c}:argc carried by a beta

particle?

(A) -1

(©) 1130

(B) 0 )+ D)+2

What type of radiation is simply a very
energetic form of light?

(A) alpha (C) gamma
(B) beta (D) positron

Md-256 decays spontaneously with a half-
life of 1.5 hours. Which one of the
following statements is true about Md-256
after 3.0 hours?

(A) All of the Md-256 will be decayed.
{B) 75% of the Md-256 will remain.

(C) 50% of the Md-256 will remain.

(D) 25% of the Md-256 will remain.

jom -Tp [ -'to A

Ina de:scay séries of Th-232, the first three
steps involve an alpha decay and then two
beta decays. What is the result of these

decays?
(A) Th-228 (C) Fr-224
(B) Rn-228 (D) Pb-207

131 Th —

] - 11%
ao He ¥ 204 - 1o T



@

Questions 56 - 58 refer to this graph: 61. The "control rods" in a nuclear reactor are
‘__100k designed to absorb
E 90 (A) energy
B g0 %\ (B) uranium atoms
Z70 N (C) alpha particles
5 60—N N, (D) neutrons
5 50 e . .
2 10 62. Which of the following is a fission reaction?
<] N
§ \ a) 23BU + ln . 239U
§ % NN v a2
g 20 < b) ?33U + gn > !2%Ba + 'k + 3!n
% © ~——i c) 3H + {H + %He + }n
= 0 10 20 30 40 50 60 7.0 80 . . .
Time (hours) d) ,p+ .je + gn
Sl ULl LS R 63. Which of the following is a fusion reaction?
half-life of the substance?
(A) 1.0hrs (C) 3.0 hrs a) %330 + gn > *J%u
(B) 2.3 hrs (D) 8.0 hrs b) z;gu . ;n - l::Ba . ::K + 3;n
57. What percent of the original sample remains e) {1 + {0 + $He + }n
after 4 hours? Q) 'p+ fe !
(A) 80% (C) 60% 1P T -18 7 on
(B) 75% (D) 40%
64. In the nuclear equation, ¥ ormeas i
58. Sketch on the graph above, a curve for a M

b\«-h—i‘aﬂ‘,
Z;gU - ;X + ;HC ML cewhaaved.
the letters Z and A are, respectively

59. lodine-131 has a half-life of 8 days. What 3., (g) gg a“g %j% (g) gg ““g ggz
percent of a sample remains after 24 days? Gt (Rg0man

&) 73% (C) 0% B) 25% (@liEsk 65. Radioactive C-14 has a half-life of about
loo 5 S0 = ¢ = 12.¥

60. Which of the following describes what 3,000 years. If a fossil is only about 6% as
occurs in the fission process? radioactive as expected for living tissue of

(A) a heavy nucleus is fragmented into the same mass, the age of the fossil is about:

substance whose half-life is 2.0 hrs.

i A) 5,000 yrs (C) 20,000 yrs G 12>
lighter ones. ( n
(B) aneutron is split into a proton and an (B) 10,000 yrs (D) 40,000 yrs L=y t'-%f\
lectron. —_
© two ]ri‘;'l’n uclei are combined info a 66. A sample of neptunium-234, with a half-life £*3" _
i of 4.40 days, is allowed to decay for 7.10  ~* ™
(D) a particle and an anti-particle turn days. What percent of the original sample %5 “g,
. remains?
completely into energy. (A) 19.9% ©) 30.6%
(B) 61.9% (D) 32.7%
.7‘ . lwo n - 1‘_'_?
2 alilyy Sy

3 = g |
- 31-?7:



