Matter Atoms and Elements Practice Problems KEL(’

1) Classify the following using the classification scheme of matter. Be a specific as possible. 1)

A) oxygen gas
ClEMENT — MOLECULAR
B) stainless steel —
HOMOGENIELOVT MIXT il
) zinc metal

ELEMINT - ATOMLC
COMPOUN 1Y — POLEC LI

E) sodium bicarbonate
COMBOL R 1D = WORI(
COMTOUND — MOLCCULLATR

(3) a solution of water, sodium bicarbonate, and sodium chloride

HOMOG-EME OV, pTLR T

D} HCl gas

F) ammonia

H) seawater

UNRILTERE D - HETERS., MIX., FUTLRpED -~ HOMOGEMNEOLY MiX

2} The decomposition of an unknown gas produces two different gases, each of which is a pure 2)

substance. Using only this information, it can be said with certainty that:
A) one of the products is an element
B} neither of the products are elements
C) both products are elements

D)} the gas did not lid
e gas w element

3) Conversion of a gas to a solid is known as 3)

A} condensation
B) sublimation,

m deposition.

D) evaporation
E) gasmosis

4) Which of the following is a chemical change? 4)

A) hammering gold into a thin film

B) copper being submersed in hot water

C) evaporation of isopropyl alcohol from the skin
D)) water vapordepgsiting as frost in the freezer
D chlorine gas and scrdmm metal reacting to form SDdlUI’I’l chloride salt ]

5} "In a chemical reaction, matter is neither created nor destroyed”, is another way to state: 5)

A) The Scientific Method
ot Conservation of Mass
e Law 0 oportions
D} The Law of Multiple Proportions
E) Dalton's Atomic Theory




6) When a match burns it becomes lighter, but when magnesium burns it becomes heavier. Are these observations
violations of the law of conservation of mass? If not, how can these observations be rationalized?

NOT VIOLATIONS . MASS (L 1ee T AS GAS FRom Bunyme— MATLH

WHILE MASS 18 aAneD oM HH&(@W@E;\Q ¢ BORNING Meﬂ» .

7) Which of the following statements is not part of the scentific method? 7)
A) an observation i1s made
B) a hypothesis is developed
C} the hypothesis is test by a carefully designed experiment
D) a theory is developed based on experimental evidence that is continually tested and modified
if necessary .
@ once a theory 1s tested For 5 years or 500 experiments (whichever comes first) the theory )

T ke

becomes a law

tri—

8) The scientific method 8)
A} is a way to prove things that most people disagree with.
B) is a way to prove what you strongly believe in.
() is a set of rules and procedures that lead to scientific proof.
D) is the best way to sound smart.

W Observation and experi mentatmn'..’
A
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9) Isotopes of an element always have . 9)
A} harmful radicactive properties
B) the same mass {in amu) but different numbers of neutrons
C} the same atomic number (Z) but different numbers of electrons
D) the same mass number (A} but different atomic number (Z)
(_E) the same atomic number (Z) but *EIEferent mass numbers {Aﬂ

C——

10) An element's atomic number, Z, is equal to the number nfm S the element has. 1M

11) An element’s mass number, A, is equal to the number of FEC ?'DM_& tNEvTRen S 11)

MASS ¥ — AToMIC =

12) The number ot neutrons in an atom is equal to the 12)

13) Which of the following is NOT true for 13N 14N and 1oN? 13)
A) They all have 7 electrons.
B) They are all isotopes of nitrogen.
() They all have 7 protons.
D) They all have the same atomic number.

E) They all have the same mass m.unber.j

14) Which of the following represents the mass number for an oxygen atom that has a mass of 15,9949 14)
amu?

A) 15.9949 B) 32 C) 15.9994 LD) 16\ E) 8




15) Chlorine in nature is found to be approximately 75% chlorine-35 and 25% chlorine-37. What is the
mass number of chlorine in nature?
A} 36
B) 35
C) 35,5

L) KA S—

(\E) chlorine contains a mixture two isotopes with mass numbers 35 and 37. ’

16) The correct symbol for the isotope of carbon with 8§ neutrons is .
| 7 14 8 12

By C Dy C E) . C
) 6 < IEC ) 6 ) 8

17} What is the correct symbol for the radiocactive isotope, phosphorus-327

15 17 15 32 ] 32
A) ) Ge B) ;. P ) 1oP D) [P B) [ S

18) Which of the following isotopes is least likely to exist in nature? |
55 S0 65 120 14
A) " Fe B) " Nb Q)  Cu D) " en LE} Mg ]

19) Which of these isotopes has 31 neutrons?
56 55 28 57 56
A) ~ Mn B) " Fe O s D) — Co B} Ni

20) [dentify the correct number of protons, neutrons, and electrons in the following species:

PRETONS NEUT RN <, e
A) 2397
1Ce By 92
B 852 50 48 48
o - = | L (&
D) 138* B&H ¢ & "2 =Y
E) 19272+ 177 s I

21) An atom has 13 neutrons and 10 electrons. If it is a cation with a charge of +1, what is its correct

symbol? 5|
24 23, 13, % 13,
=

I\ PWEH 50 Safsiuin

15)

16)

17}

18)

19)

20)

21)
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22} An atom has 28 neutrons and 21 electrons. If it is a cation with a +3 charge, what is its correct 22)
symbol? ’ -
24 28 52 28 o, 49
3+ 3+ 3+ 34 3+
23} A hypothetical element has two stable isotopes: 23}
isotope 1 = 46.046 amu; 64.08% abundance
isotope 2 = 50.826 amu; 35.92% abundance
What is the atomic mass of this element?
A) 4550 amu \ %i 4776 amu__ | C) 47.44 amu D) 49.1T amu

Aomic MASS = (0.640% x 46,04k amuy + (0,354 x £6,826 amw)

- 24,5063y + 18,256 7ams =(47.7¢ Amo ]

24) An element has 5 stable isotopes. The mass and percent abundance of each are: 24)
69.9243 20.52%
71.9217 27.43%
72.9234 7.76%
73.9219 36.54%
75.9214 7.76%

-~ What is this element?

. . g N L
mees < (0.2052% 6. 924%0a0) + (0. 2707 71,4217 amo ) H0.0776% 72,9 T2 awn ) +{0, 36 54 ¥ 779219 gwv ) F

(60776 x 75.921% Anu ) )
mnss = 1Y, DTBLAmMO + 19,7281 amy + 5,62 BV tmy ¥ 27,001 Lamo T .84 Amu = \ 72.0 "1 amd }

25) The three naturally occurring isotopes of magnesium are 24Mg, 25Mg and 26Mg. If magnesium-24  25)
has a mass of 23.985042 amu with a relative abundance of 78.99%, and magnesium-25 has a mass
of 24.985837 amu with a relative abundance of 10.00%, what is the mass of magnesium-267
{atomic mass of magnesium is 24.3050 amu)
A) 23.94 amu B) 26.43 amu C) 25.98 amu D) 24.31 amu
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26} How many atoms are in 5.21 g of arsenic? 26)

g
> K .
S Ale o m2lAS o BOTEFIO MO g xtg”

27} What is the mass of a sample containing 1.20 moles of nickel? 27)

\ulﬂmil\h x Sgnﬁﬁﬁ - ?O:L{j,

mol Ny

28) 24.9 g of manganese is equivalent to how many moles of manganese? 28)

29) What 1s the mass m grams of 1 atom of sulfur? 29)

el S 5 - ~23
23 Kﬂjz'm??-; $, 225 X0
b,0ZTXKIO  AToms Mot & c&’

\ 3 RTOM o

30) What is the molar mass of an element if 4,00 grams of it contain 2 98 x 1022 atoms? 30
WA *ft lpy —5 ‘-{ G0 b.OL2 ! ulaﬁ TonS
Mo ——'—h"—""‘,u 3 = 3@.%:&/“\
2. 480" “arom ¢ wo\
31) A cubic centimeter of lead weighs 11.35 g¢. How many atoms are in the block? 31)
j\ . 2
.25 ol Ply £,022=t0" arums 22
Donsn NEED T 9 = = 3,299l p  Atees
07, L_-}/ e |
32) How many millimoles of nickel are in 1.245 micrograms of nickel? 32)
oy <
L 245 \6 mo\ N rasae | -
MK 3 bl W = .12l KXio anens |

e 58.69 & o ol

A



33) How many micromoles of sulfur are present in 4.567 milligrams of potassium sulfate 33)

(K2504)?
. | k50 \ ol S \
Li.:_gé? W}.gig—ix LY 2 { K.__Mu ¥ Ao - Qé,ll#md

Mo 1. o LMol K,504 58 mol

34) There are how many oxygen atoms in 3.9982 mg of cobalt{IIl) oxide (Co203)? 34)
i';%q \ (5, 3ral O é GZ?—HEJEEHTWE "

3.99%82 ma o DE e MO e Sy - 2 = . 3548 %10 proms

Moy léb.gét{é? ol Lo, On ol O

35) A sample of magnesium nitrate (Mg(NO3z)2) has a mass of 5.678 Ibs. How many grams of 35)

oxygen are in this sample.

g - 6 mo\ O _ 3
5678 \hs o B Hx el Mo 10 {m'”f - X = . [ 667 X0 o
\L (48,315 o | Mﬁ_(muz ), ™ O

36) What mass in micrograms of molybdenum(V1joxide (MoQO3) will yield 0.4356 nanomoles 36)

of molybdenum?

. o |
P % - - S A
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37) How many mL of sulfur hexafluoride {SFg) will vield 3.456 millimoles of this compound? 37)
The density of sulfur hexafluoride gasis 6.164 g/L.

-3
5494 mmd[‘?{ o mo | < EL{E.GSE';__ - M

[—
mMwo | m&i&{" ﬁb-lﬂ‘{ca,?(“;%_' 5K85rmf,__

38) A copper wire has a diameter of 1.0304 mm. What length of wire in centimeters will give 38)

exactly 1 mole of copper? The density of copper is 8.96 g/cm3 and the area of a circle is mr2,

-

e —— i - ],
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el Co x0T F 707 ewm® F(Em ?Em)
Mﬂl. ga q{'.j E’ i i ‘E
39) What length of the above wire in meters will provide 2.50 1bs of copper? 39)
G : b
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TRUE/FALSE. Write 'T' if the statement is true and 'F' if the statement is false.

40) Michael Faraday invented the cathode ray tube. J.J. Thompson later determined that cathode rays 40) l
are made up of negatively charged particles.

—
41) J.J. Thomson determined the mass/charge ratio for electrons. 41) E
42) Robert Millikan determined the charge on an electron using ionized oil drops. 42y
43} Even though he subscribed to it, Ernest Rutherford disproved J.J. Thompson's so called 43) I
"plum-pudding” model of atomic structure, by showing that atoms are mostly empty space
containing small, heavy positively charged regions.
44) Atoms always retain their identity during a chemical reaction. 4) T
-
45) Atoms always retain their identity during nuclear reactions such as radioactive decay, fusion and 45}
fission.
46) All atoms of a given element are identical. 46) 1—‘:
e
47} Nuclei are lighter than the sum of the masses of the individual protons and neutrons that make it 47y |
up. This is because some of their mass was converted to energy (E=mc?).
45) 1 amu is equal to the mass of 1 proton. 48) E

49) An amu 1s equal to ]i? of the mass of a single carbon-12 atom, so an amu has a mass that is slightly ~ 49) I

a_

less than the mass of an individual proton or neutron.
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