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CHEMISTRY 101
PRACTICE EXAM#1 (2007)

_____ pagel(18pts)
___ page2(29pts)
___ page3(18pts)
____ page4d(20pts)

page5 (15 pts.)

____ TOTAL SCORE (100pts)

DO NOT OPEN THE EXAM UNTIL 11 AM!

¥Youmug turnin your exam by 11:50 AM.

¥Thisisaclosed book,closd notes exam. All of theinformationyou will need is
provided with the question or can befoundonthe LAST PAGE of the exam.

¥Theuse of preprogrammed fundionsor information on your calculator isNOT allowed.

¥SHOW YOUR WORK!! Partia credit will begiven for calculationsonly wherel can
follow wha you have done
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1. (12pts) CIRCLE THE BEST ANSWER:

a) Smallest atom Li Na F

b) Daughter produd of a-decay of »'Cf %Cm Bk %5 Es
c) Ddagc%D%rf e7r7c_)|_d al:ICI of electron capture *Ta YIHf W
d) Highest energy orbital Li 2s N 2p F2p

MULTIPLE CHOICE (3 pts. each). Write your ansver on theline to theleft of each question.
Thereisonly ONE correct choice for each question.

2. Select thearrangement of electromagndic radiation that starts with the lowest
frequency and increases to highest frequency.

A) radio, infrared, microwave, X-rays

B) gammarays, infrared, visible, ultraviolet
C) X-rays, ultraviolet, infrared, microwave
D) radio, microwave, visible, ultraviolet

3. Based onthegraph bdow, which metal will emit the photbdectronwith the highest
kinetic energy when aphaon with awavelength of 650nmisinddent onthe

metal ?
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A) metal a
B) metal b
C) metd c
D) meta d

E) Noneof these metals will emit phobdectronsunde these conditions
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4. (3 pts) Suppo® abeam of lightis madebrighter. Which of thefollowing describes
thechange?

A) Thefrequency of thelighthasincreased.
B) Thewavelength of thelighthasincreased.
C) Thephobnsare moving faster, thusinaeasing thar kinetic energy.

D) There are more phaors.

SHORT ANSWER.

5. (4 pts) Circle thecorrect choice in each of thefollowing sentences.
Spectral linesof Si* are strongest in Class A or Class B stars.
Spectral lines of Si** are strongest in Class A or Class B stars.

6. (4 pts) What kind of decay paticleis emitted from anudeusof low to intermediate atomic
number butarelatively high neutron: protonratio?

7. (9 pts) Predict whether Am is postive or negédive for thefollowing reactions

(@) P-decay of ®Co
(b) °C +*He - 1'%
© *°Fe +2”Bi I Mt +'n

8. (4 pts) Theatoms of the yet-to-be-discovered hyporanstionOdements, starting at Z = 121,
will have electronsin the g orbitals, which are thenext type of orbital after thef orbitals.

a) Wha istheprindpd quantum number of thelowest energy g orbital ?
b) How many electronswill it take to fill up a complete set of ng orbitals?

9. (5pts) Writetheelectron corfiguration of Sn (Z = 50).
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10. (8 pts) Thefollowingis a prediction of the blackbody spectrum for earth, which hasa
radiative temperature of 255K.

a) On thesame plot sketch the predicted blackbody spectrum for Mercury, with aradiative

temperature of 441K.
£
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b) Istheabovespectrum an Absorption or Reflectance or Emission spectrum? (Circleong

11. (10pts) Theenegy level of the 1sorbital in hydrogen is represented in the diagram bed ow.
(a) Draw in theenergy levelsfor the 2s and 2p orbitalsin hydrogen.

(b) Draw in theenergy levelsfor the 1s 2sand 2p orbitalsin hdium on theright, keeping
the same relative energy scale as for hydrogen.

H atom He atom

Energy
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CALCULATIONS. Show yourwork indudingall units! Partial credit will be given for correct
process.

12. (8 pts) 69Co isaradioactive isotopeused to treat cancers of the brain and other tissues. A
gammabray emitted by an atom of thisisotopehas an energy of 1.33MeV. Calculate the
wavelength (in meters) of thisganmaray.

13. (12pts) Caculate thelongest wavelength (in nm) emitted in the Balmer series of the
hydrogen atom spectrum.
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14. (15 pts.) Which nudeusis more stable *“He or °Li? Suppot your answer with calculationsof
nudear binding energies. Showyourwork.

mass'p = 1.007276amu mass'H = 1.007825amu
mass 'n = 1.008665amu mass ‘He = 4.002603amu
masse- = 0.000549amu mass°Li = 6.015122amu



USEFUL INFORMATION:

AV =¢C

Ephoton = hV

E = Eo + KEeIectron

photon

AE = Amc?

- (2.898mm K)
A

max

c = 2998x 1 ms?
h

6.626x 10%Js
1eV = 1.602x 10% J
¢ = 9319M/

1amu = 1.661x 10* kg

o ( 2.178#10"" J)(Zz)

n

2
n

1 mol = 6.022x 107 paticles

1 2
H He
1.0079 4.0026
3| 4 5[ 6] 78910
Li | Be B|C|N|O|F | Ne
6.94 | 9.01 10.81 |12.011| 14.01 | 16.00 | 19.00 | 20.18
11 | 12 13|14 | 15| 16| 17 | 18
Na|Mg Al S|P | S |CI|Ar
2299|2431 26.98 | 28.09 | 30.97 | 32.06 | 35.45 | 39.95
19 20|21 [ 22324 252627282930 |31 |32]33|34][35]36
K|Ca|Sc|Ti|V |CrMn|Fe|Co|Ni|Cu|Zn|Ga|Ge|As| Se|Br |Kr
39.10 | 40.08 | 44.96 | 47.88 | 50.94 | 52.00 | 54.94 | 55.85 | 58.93 | 58.71 | 63.54 | 65.31 | 69.72 | 72.59 | 74.92 | 78.96 | 79.91 |83.80
37 | 38 | 39 | 40 | 41 | 42 | 43| 44 | 45 | 46 | 47 | 48| 49 | 50 [ 51 | 52 | 53 | 54
Rb|Sr|Y [Zr [Nb|Mo|Tc|Ru|Rh|Pd|Ag|Cd|In|Sn|Sb|Te| | |Xe
85.47 | 87.62 | 88.91 | 91.22 | 92,91 | 95.94 | 98.91 (101.07{102.91| 106.4 |{107.87|112.40|114.82|118.69|121.75|127.60(126.90(131.30
55 | 56 | 70 | 72 | 73 | 74 | 75| 76 | 77 | 78 [ 79 | 80 [ 81 [ 82 | 83 | 84 | 85 | 86
Cs|Ba|Lu|Hf |[Ta|W |Re|Os|Ir | Pt |Au{Hg| Tl |Pb|Bi |Po|At|Rn
132.91|137.34|174.97|178.49(180.95|183.85| 186.2 | 190.2 | 192.2 |195.09|196.97|200.59|204.37|207.19(208.98| 210 | 210 [222
87 | 88 | 103 | 104 | 105 | 106 | 107 | 108 | 109
Fr |Ra|Lr | Rf |Db| Sg|Bh|Hs| Mt
223 |226.03| 262.1 |261.11|262.11(263.12|262.12| 265 | 266

57 [ 585960 |61 [62]63]64]65][]66]67]68][69]70

La|Ce|Pr |Nd|Pm|Sm|Eu|Gd|Tb|Dy | Ho| Er |Tm|YDb

138.91|140.12|140.91|144.24|146.92|150.35|151.96|157.25|158.92|162.50(164.93|167.26|168.93|173.04

89 [ 90 [ 91 [ 92 | 93|94 | 95| 96 |97 | 98 | 99 | 100 | 101 | 102

Ac|Th|Pa| U |[Np|Pu|/Am|Cm|Bk|Cf | Es|FmMd| No

227.03|232.04|231.04|238.03|237.05|239.05|241.06|247.07| 249.08 | 251.08 | 254.09|257.10| 258.10| 255




