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1.

2

[\

Which is a renewable source of encrgy?

(a)
(b)
(c)
(d)
(©)

Coal
Ethanol
Gasoline
Natural gas
Qil

Which data support the claim that human activity is contributing to global warming?

(a)
(b)
(c)

(d)
(¢)

Changes in atmospheric CO, concentration over the last 100 years versus over the
last 200,000 years.

Changes in temperature over the last 100 years versus that over the last 200,000
years.

Decreasing amounts of polar ice.

Rising sea level.

None of these support the claim.

Calculate the energy, in joules, used to power a light bulb measured at 75 W continuously
for a 24 hour period. [W = Watt, 1 W =1 J/g]

(a)
(b)
()
(d)
(e)

6.5x 10°]
2025 1
6480000 J
2.03x 10°J
75 ]

Ethanol, CoHsOH, can be used as a gasoline additive. How many moles of O; are required
to burn 1 mole of ethanol?

(a)
(b)
(¢)
(d)
()

0.065 mol
2.1 mol
3.0 mol
3.5 mol
6.0 mol

How many mL of O; measured at 752 mm Hg and 23.0°C are expected if 3.00 g of H0; are
completely decomposed?

(a)
(b)
(¢)
(d)
(e)

2 Ha05(8) — 2 HaO(0) + Oz(g)

1.08 mL

1.42 mL

84.1 mL

1080 mL
2.08x 10° mL
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6.

LS

A pair of students completing the laboratory during Week 4 found that an average of
0.3541 g of sodium carbonate {105.9888 g/mol) was required to react with 25.00 mL of
HCI. Given the balanced chemical equation below, calculate the concentration of the HCI
solution.

NayCOs(s) +2 HCl(ag) -» 2 NaCl{aq) + CO; (g) + HyO(L)

@) 0.07068 M
() 0.08352 M
©  0.1336M
) 02673 M
(&)  0.5346 M

Elemental phosphorus is made by heating calcium phosphate {Caz(PQs),] with carbon and
sand in an electric furnace, What is the weight percent of phosphorus in calcium phosphate?

@  9.98%
(b)  14.4%
©  200%
@  254%
() 325%

What mass of lglé Ba is produced by the fission of 0.250 grams of 233 U according to the
reaction:

293,3[} + én ~ g%Kr + 155461}351 + 3%)11
(a) about 0.250 g
(b) about 0,150 g
(c) about 0.0979 ¢
(d) about 0.0595 g
(e) about 0.0383 ¢

When a neutron collides with 239Pu, one reaction could result in production of 1%Ce, three neuirons
and another nuclide. What is the other nuclide?

@ 3k
b) AW
(¢c) 32 Pu
@ 3K

(€) 93w
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10. What happens to the values of A (the mass number) and Z (the atomic number) of a
nucleus as it undergoes positron emission?

{(a) A and 7 both increase

(b) A and Z both decrease

(c) A increases and Z decreases
(d) A stays the same, Z increases
(e) A stays the same, 7 decreases

I1. Calculate the binding energy in kJ/mole for 1%C.

l2c

6 = 12.000000 amu
I

H = 1007825 amu
]

ol = 1.008665 amu

(a)  8.9010" kJ/mol

(b)  1.10x 10" kJ/mol
(¢)  8.90x 10" ki/mol
d)  2.97x10" ki/mol
(e 8.90 x 10° kl/mol

If 75% of a radionuclide has decayed after 30 days, then what is the haif-life of the nuclide?

(a) 10 days
(b) 15 days
(c) S days
(d} 30 days
(e) 20 days
13. How many atoms of Americium-241 are contained in a smoke detector that contains

2.0 x 107" mg of Americium-241 when it is first made? [**'Am = 241.0047 amu]. This
radionuclide decays via alpha emission and has a half life of 432.2 years.

(a) 2.5 x 10’ atoms

() 5.0x10"atoms

(c) 5.0x 10" atoms

(d) 2.9 x 10* atoms

(e) 6.02 x 10% atoms
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14.

16.

17.

18.

A patient was injected with 10.0 mg of F-18 labeled glucose for a PET scan. Fluorine-18
has a half-life of 110 minutes. How much time is required to reduce the radioactivity of F-
18 to 1/16 of its original activity?

(a) 1760 minutes

(b)  6.3x 107> minutes
(c) 1.01 minutes

(d) 69 minutes

(e) 440 minutes

Gallium-67 citrate is used as a radiopharmaceutical for diagnosing tumors and infections.
What type of radioactive decay would you predict for this nuclide? The stable isotopes of
gallium are Ga-69 and Ga-71.

(a) alpha emission

(b} beta emission

{c) electron capture

{d) neutron capture

() Cannot predict from given information

The decay of Rb-87 proceeds by beta emission as follows:

§?, Rb — %Sr + _(;B
Rb-87 has a half life of 4.8 x 10'* years. If a fossil is found that contains 95.1% of the
original amount of Rb-87, what is the age of the fossil?

(a)  3.5x10%y

by 72x10"7y

) 32x101y

@ 66x10My

(e) 4.6 % 10" y

Control rods in a nuclear reactor moderate the reaction by:

(a) absorbing uranium.

(b) absorbing heat from the reaction to keep it at the proper temperature.
(¢) absorbing neutrons.

(d) absorbing gamma rays. » R
() maintaining the proper level of “critical mass™ by converting 23U 10 PPU,

Compared to dim blue light, bright red light has:

(a) the same frequency and a lower amplitude.
(b) a higher frequency and a higher amplitude.
{c) a higher frequency and a lower amplitude.
(d} a lower frequency and a higher amplitade.
(e} a lower frequency and a lower amplitude.
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19. What is the wavelength of the blue-violet light that has a frequency of 7.22 x 10" Hz?

(a) 217 nm

(b) 420 nm

(c) 2.17 x 10% nm
(d)  2.41x10°nm
(e) 416 nm

20, One transition between energy states of the hydrogen atom as described by the Bohr model
is represented by the picture on the left. Which describes the energy change and electron
motion?

Energy is ... The electron moves ...

(a) absorbed. closer to the nucleus,
(b) absorbed further from the nucleus.
{c) emitted. closer to the nucleus.
(d) emitted. further from the nucleus.

END of EXAM
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PV = nRT
. he
E=hy=—
A
AE = Amc?
i 1 1
= =Ry [—3 - —?J
v 111 I12
;
f%ﬁ]},, = kIN]
i
In E}LQ = kit
N,
ktip = In2

USEFUL INFORMATION
12 = 28321

R = 8206 x 107 L-atm/(mol-K)
¢ = 3.00 x 10°% m/s

1amu = 1.661 x 107 kg

h = 6.63% 107°% s

1amu = 931.5 MeV

1 MeV = 6.602x 10777

Ry (Rydberg constant) = 1.096776 x 107 m”
1] = 1kgm¥s®

1 atm = 760 mm Hg (exactly)

!
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