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Each problem in this section (multiple choice) is worth 2.5 points I

Qi. The chemical formula for the compound formed from the elements calcium and

phosphorus is expected to be: ^ Z\ ✓rsJ-
A) CagP

B) Ca2P3

C) CaPs

cpTci^prp

Q2. Of the following,

A) 0.25 kg ^ .

C) 2.5 X 10^5 pg - . _

_ is the smallest mass:

O-IS Kg V

, S . 5 X 1 0 - ^ m g ) . - . . . . . 1 t e - ? . 5^•S*'o ]t —X <= ^

D)2.5xioiong , "
n

3.s , ,o 'v
Q3. Atoms X, Y, Z, and R have the following nuclide symbols:

4 1 0 y
1 8 6 ^

4 1 0 v
183^

4 1 2 y
1 8 6 ^ 4 1 2 p185^

Which two are isotopes?

A ) X & Y

C ) Y & R

D ) Z & R

•Jf

Q4. Calculate the molar mass of Ca(B02)2-6H20
A ) 2 7 3 . 8 7 g / m o l ( x C f t

(f(^33-8o g/moT^ 2-/ 6
C ) 1 8 3 . 7 9 g / m o l < 4 ^ 0

D ) 1 7 4 . 8 9 g / m o l ( Z - *
G r O

- U H - o . o g
- A ><■ (o - 81
= U > fb-oo
- t l x - 1 - 0 0 8

z?.s-8oy^oi
- 2 -



QS. Potassium dichromate, K2Cr207, is used in tanning leather, decorating porcelain, and
water proofing fabrics. Calculate the number of chromium atoms in 78.82 g of K2Cr207.

A) 9.490 X 1023 Cr atoms

B ) 2 . 2 4 8 X 1 0 ^ 4 C r a t o m s Z v C r - 2 . S h o o
C) 1.124 ^ 10^4 Cr atoms 7* 0 - 7^ )
/ D ) ) 3 . 2 2 ' / X 1 0 ^ 3 C r a t o m s B * 8 2 . ^ ^ ^ ■i'Kv.iej, ir^Cuo, ir^oA ^ 2

Q6. Which of the following statements about subatomic particles is FALSE? ̂  ̂
A) Aneutral atom contains the same number of protons as electrons î A7xtO cî t

C r ,^̂TPr̂ns have about the same mass as electronŝ  ̂  J.OOO>iV\̂
C) Neutrons have no charge
D) Protons and electrons have opposite charges, but are equal in magnitude

Q7. Give a possible molecular formula for the empirical formula of C2H5N

A ) C 4 H i o N ^ ^
B)C5HION2

C:c)"C4LNO
D) CeHijN

Q8. Calculate the mass percent composition of sulfur in Al2(S04)3
2 h A I

CA) ̂ 8.12/6^ V Q-= 3 2.-Q *? VwAol ̂  o. 2.842.'/ II'* O = (Z.*
B) 9-372% ° S41-\7^/k4O\ ' "
C ) 4 2 . 7 3 % ^

D) 21.38%

Q9. Which response contains an element, compound, and homogenous mixture in that
o r d e r :

A) silicone, water, vegetable soup

beryllium, salt, earl grey tea (hot)~^
C) sulfate, baking powder, sugar

D) rubidium, flour, baking soda

_ _ 3 _



Qio, The element

properties

A) Li

B ) A t

G)Rb

is the most similar to strontium in chemical and physical
l A

t

Qii. Aluminum oxide, AI2O3, is used as a filler for paints and varnishes, as well as in the
manufacture of electrical insulators. Calculate the number of moles in 47.51 g of AI2O3.

A) 2.377 niol

B) 2.146 mol

C) 1.105 mol

^̂ ^̂.4660 mol
4 7 . 5 1 3 ' - 0 - ^ * ^ . 0 ^lOI .tfcl/tliO,

2 . h M :
? * 0 - I G * 0 O

Qi2. Which of the following is an example of an intensive property?

(̂ ÂjTemperatur̂ .
B) volume

C) length

D) mass

o" ̂ moowJ- '

Q13. Which of the following.contains the most atoms?

A) 10.0 g Na

C) 10.0 g K

D) 10.0 gRb
IV<o\ar

— SvûolXtti Mt>lcy wAc»ti
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Qi4. Read the following scale to the correct numher of significant figures:

llll|lill
6 CM i

II Mil ill n i l

7

A) 5.4 cm

B) 5.5 cm

^.42 cn^^
D) 5.420 cm

Q15. A piece of metal ore weighs 9.25 g. When a student places it into a graduated cylinder

containing water, the liquid level rises from 21.25 mL to 26.47 niL. What is the density

•■7 7
o f t h e o r e ? ^
A ) 0 . 3 4 0 g / m L ~ V
B) 0.564 g/mL

(Q) 1.77 g/mL
D) 2.94 g/mL

Q16. Which of the following numbers has the greatest number of significant figures?

Ur<;f

L

B) 0.201

C) 418000

D) 1.06 X 10^4

Q17. Rutherford's gold foil experiment showed:

A) The mass to charge ratio of an electron could be determined

B) The existence of isotopes from multiple peaks in a mass-spectrum

<y!T̂ he atom contains a tiny nucleus with >99% of the total inass~̂
D) Metals can be made into extremely thin sheets limited by the dimensions of the

e lec t ron c loud

— 5 —



Qi8. Using the significant-figure/decimal-place rules, evaluate the following expression:^ V . V
( 1 0 . 3 4 5 8 g - 9 . 4 2 3 8 g ) ^ i ^ ' /

(4.3 mL+3.43 ihL)

A)o.ig/niL l^p
(1̂ 0.12 g/ml̂
C) 0.120 g/mL

D) 0.1197 g/mL

a y / o i r d

Q19. Element X consists of two isotopes: X-23, with an abundance of 32.00% and a mass of

23.00 u; and X-25, with an abundance of 68.00% and a mass of 25.00 u. Calculate its
atomic mass f rom th is in format ion.

A) 23.32 u
■ ; 7 n n . . . . / «

J o o / — ^ . " V | © oB) 23.68 u

C) 24.00 u

^ 2 ^ - ? ^

^ 24.36 P

2?

^ = : a . r v w \ r c

U w

Q20. Identify the element that is in the 4th period & group 6A of the periodic table.

f & o j

B) tel lurium

C) lead

D) chromium

ColuimA

l A Z fi l A - ^ A r
I

I

U

6 A

H i

^ *

— 6 —



Each problem In this section (short answer) is worth 10 points !

A l l wo rk mus t be show i n o rde r t o r ece i ve c red i t I

You must use the factor-label (conversion-factor) method for all conversions !

Be sure to include units where applicable !

All numeric answers must be rounded to the correct number of significant figures !

Q21. Place the correct number of the element or ion next to the letter that best matches..
(use each number only once)

A . an alkal i metal 1 . gold

B . an element likely to form a 2- ion 2 . u r a n i u m

^ c. a meta l lo id 3 . K r

^ D . a d iatomic e lement 4 . s u l f u r

\ 0 E . a polyatomic ion with a charge of 2- 5 . magnesium

3 F. an element in period 4 6 . a m m o n i u m

^ G. a polyatomic ion with a charge of 1+ 7. c h l o r i n e

6 H. an element with 12 protons 8 . s i l i c o n

1 I. a t ransi t ion metal e lement 9 . c e s i u m

2- J. an inner - t rans i t ion meta l e lement 1 0 . s u l fi t e



Q22. a compound is analyzed and found to contain (by mass):
69.94 % iron and 30.06 % oxygen

(i) Calculate the empirical formula for this compound.

(ii) What is the name of this compound?

^ f 1; j-s 2-
3o.ofc.vO^ JasLo.

(b-oo^O
hS 7 87S .^0\ o

a : S ' o

^\*ooo ^7 V ^'OooFf

I I - 5 0 I o J 3 - 0 0 2 . O

fc'* °i
( 0 / 0 ) C I

Q23. Complete the following table:

I s o t o p e S y m b o l ( ) Sh r >+ USc" <
4-

I o n N a m e icifld Ov") b r o m i d e

A t o m i c N u m b e r ^ 2 _ 2 5 5 6 2 3

M a s s N u m b e r 5 6 8 1 5 1

N u m b e r o f P r o t o n s ^ 2 _ 2 6 3 5 a s
N u m b e r o f N e u t r o n s \ l o 3 0
N u m b e r o f E l e c t r o n s 2 3 1 8

Net charge 4 + 3 + 1 - 5 +

— 8 —



Q24. Name the following substances:

a) CaS04*5H20

b) P4O10

c) Li2C03

d) SF6

e) Cr3(P04)2

oJc lUVrtA A m

{̂ jt'ApUspiv&rus JfCOxW
JfxA

m i v \

Su i 'vr luof^ 'c l jP
CinrCYVn'iAŴ  61"̂  pl\0iplAÔ

Write formulas for the following named substances:

f) ammonium sulfide CNJUhVS
g) iron(III) carbonate r̂ (:co,')3
h) trisulfur heptabromide

i) potassium sulfite

j) xenon tetroxide

SjBr-,

><^0

Q25. Gold has a density of 19.3 g/cm3. The largest nugget of gold ever found had a mass of
159 lbs. What would its volume be in in3?

Note: 1,00 lb = 454 g, and 1 in = 2.54 cm (exact)

=t> d

( A
\ l ] n ^ ■

CvlA*

V / — 3 - ^ 8 .

_ 9 _



3 Point Bonus Question

Write chemical formulas for the following three acids:

(Check the boxes to certify the following;)
n My full name is written legibly on the ffoiit page
n My correct lab section has been indicated on the front page

n My full name is written legibly on the scantron sheet
□ My exam version (lA, B, C, or D) is written on the scantron sheet
n I have shown work for all problems (where appropriate), pajdng attention to

o Significant figures / decimal places
o U n i t s

n I have used the conversion-factor method for all conversions

□ If I have torn off the back page (periodic table), I will not turn it in with my exam!

Thank-you from the Chemistry Professors and Good Luck!

i) sulfuric acid: _

2) hydrochloric acid:2) hydrochloric acid:

3) nitric acid:

E x a m c h e c k l i s t :

— 1 0


