Chemistry 0100 Hour Exam I

Summer 2020

Name ________________

Show all of your work.  Problems without work shown will be graded all -or-nothing.  Use the back if necessary.  There are 15 questions totaling 200 pts.  Point values are indicated.

Part A: Multiple choice/Short Answer

1. Classify the following as an element (E), compound (C), homogeneous mixture (HO) or heterogeneous mixture (HE): [10 pts.] 

a. a truck

b. margarine

c. cesium nitrite

d. oxygen

e. iced coffee (no sugar, no milk)

soln:

Element (E) – a truck

Homogeneous mixture(HO) – Margarine

Compound( C) – cesium nitrite

Element (E)– oxygen 
Heterogeneous mixture (HO)- iced coffee (no sugar, no milk)
2. Classify the following as chemical (C) or physical (P) changes: [10 pts.]

a. breaking a mirror

b. mixing A and B makes the solution hot

c. cooking an egg (be careful)

d. coloring a picture with a crayon

e. mixing vinegar and baking soda produces bubble

Soln:

a. breaking a mirror – physical (P) changes 

b. mixing A and B makes the solution hot – Chemical changes (C)
c. cooking an egg (be careful) - Chemical changes (C)
d. coloring a picture with a crayon - physical (P) changes 
e. mixing vinegar and baking soda produces bubble - Chemical changes(C)
3. Select the best answer from the ones provided.  There is only one best answer. [20 pts.]

a. An inner transition metal is:

1. part of the d-block

2. curium

3. a poor conductor of electricity

4. 1 and 2

5. 2 and 3

Soln: 2. curium

b. Alkaline Earth metals:

1. have 2 valence electrons

2. are malleable

3.  do not conduct heat

4. 1 and 2

5. 2 and 3

Soln: 4. 1 and 2

c. The number at the upper left in an isotope symbol is:

1. The A value

2. The Z value

3. The average A values of isotopes of a given element

4. The average Z values of isotopes of a given element

5. The same as the number of neutrons

Soln: 2. The Z value
d. The Pauli Principle states that:

1. Electrons prefer to be paired as long as possible in an orbital

2. Electrons prefer to be unpaired as long as possible in an orbital 

3. Only two electrons can occupy a suborbital, one spin up and one spin down

4. Only six electrons can occupy a P subshell 

5. A filled s and p orbital is stable

Soln: 3. Only two electrons can occupy a suborbital, one spin up and one spin down

e. Which element has exactly 22 protons in its nucleus?

1. Na

2. Ti

3. Mn

4. Fe

5. There is no such element

Soln: 2. Ti

4. Write the name (not symbol) for an element that satisfies the following: [20 pts.]

a. A p-block metal that starts with the letter A

b. An element that reacts with water

c. A halogen

d. A Noble gas starting with K

e. An element with a Z value of 110

Soln:

a. A p-block metal that starts with the letter A – Aluminum
b. An element that reacts with water - lithium, sodium and potassium
c. A halogen - fluorine (F), chlorine (Cl), bromine (Br), iodine (I), and astatine (At)
d. A Noble gas starting with K – Krypton
e. An element with a Z value of 110 - Darmstadtium
Part B: Problems

5. How many atoms of each element are present in the following compound [10 pts]:

(NH4)3PO4
H=

N =

P = 

O = 

Soln:

H=12
N =3
P = 1
O = 4
6. Using the conversion tables provided (if necessary), answer the following (show work): [20 pts.]

a. Convert .01 kilometers to feet.

Soln: 32.8084

b. Convert 100,000 cm3 to m3.

Soln: 0.1

c. Convert 72000.0 to scientific notation

Soln: 7.20000 × 104
d. Convert 2 kilometers to gigameters (put answer in scientific notation)

Soln: 2e-6
e. 1 Liter of water = 1000 mL.  How much does .01 Liter of water weight?

a. 10 gram

2. 10 pound

3. can’t tell from the information

4. 22 pounds

5. 1 kilogram

Soln: 5. 1 kilogram

7. Convert the following temperatures to the indicated units: [10 pts.]

2000 oF to K (answer to 2 decimal places, only)

Soln: 1366.48

8. A sample of material X is a solid box having dimensions 1 cm x .5 cm x .5 cm.   The box has a density of 2 g/cm3.  What is the mass of the box?  Will this box float on water?  Why? [10 pts.]

Soln:
Volume of solid box ‘x’=1 cm *0.5cm *0.5 cm =0.25 cm3
Density of box =2 g/cm3
Mass of the box=Density * Volume = 2 g/cm3*0.25 cm3= 0.5 g. Therefore, mass of the box is 0.5 g.

Mass of box 0.5 g. NO , this box will float on water.
9.  Write the electronic configuration for the element S (Z =16).  Indicate the spin of the electrons (arrows).  [20 pts.].

Soln: 1s22s22p63s23p4
10.  a) An element has 18 protons and 21 neutrons.  Write the isotope symbol and identify the element.

Soln: 18Ar
b) An element has a mass number of 197 and the number of neutrons is 118.  Identify the element and write its isotope symbol. [10  total pts.]

Soln: 197Au
11.  Element Y (not a real element) has the following % occurrences (mass number) of its stable isotopes: 30Y = 60%, 33Y =40%.  Calculate the atomic mass of Y (average A value). [20 pts.] 

Soln:

Atomic mass of Y = (30 • 60) + (33 • 40)/(60+40)
Atomic mass of Y = (1800 + 1320)/(100)
Atomic mass of Y = 31.2amu 
Atomic mass of element = summation of mass • % of occurrence / summation of % occurrence
12. Name a device or process that uses the following forms of energy (one device for one type of energy or one device that uses them, all): [10 pts.]

a.  Electrical and mechanical

b.  Chemical and electrical

c.  Electromagnetic

d.  Nuclear

e.  Thermal and Chemical 

Soln:

a.  Electrical and mechanical - Both the devices work because of electromagnetic induction
b.  Chemical and electrical - Batteries
c.  Electromagnetic - CD players
d.  Nuclear  - atom bombs
e.  Thermal and Chemical - Gasoline is burned in a car engine
13.  List the components of the electromagnetic spectrum in order from shortest wavelength to highest wavelength (include all the colors of visible light in the list, as well) [10 pts.]:

 Soln:
Gamma-rays, X-rays, ultraviolet, optical, infrared, microwaves, and radio waves

	Violet
	430-390

	Indigo
	450-440

	Blue
	480-460

	Green
	530-490

	Yellow
	580-550

	Orange
	640-590

	Red
	750-650

	Infrared
	1000-750


14.  Put the results, only, of the following calculations in scientific notation [10 pts.]:

a. 10/123

b. 2 x 1010 + 1 x 105
c. 100,000/.001

d. .0001 + 1

Soln:

a. 10/123 - 3.45 x 105
b. 2 x 1010 + 1 x 105 - 2.00001 × 1010
c. 100,000/.001 – 1*10-8
d. .0001 + 1 – 0.1*10-4
15.  Consider the following reactions:

X + Y = A

A + B = C

If X = 2 g, Y = 10 g, C = 15 g, how many grams of B are used?  What law is involved?
Soln:

2+10=A 

12=A

12+B=15

B=15-12

B=3g

Extra Credit: Salt has a density of 2.16 g / cm3.  Sugar gas a density of 1.59 g / cm3.  If 10 cm3 of salt is mixed with 10 cm3 of sugar, how much will the mixture weight?

Soln:

Density of salt = 2.16 g/cm3
Volume of salt = 10 cm3
Mass of salt = Volume * density = 2.16*10=21.6 g

Density of sugar = 1.59 g/cm3
Volume of the sugar = 10 cm3
Mass of sugar = Volume * density 



= 1.59*10=15.9 g

Mass of mixture = Mass of salt + mass of sugar

= 2.16+15.9

=37.5 g

