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Exam #3- Version 32

Name: _ADSN(’,( K(’,j

Instructions:
¢ Fill in your name and student number on the scan sheet.

°  Fill in the exam version number as listed above on the scan sheet.

¢ Record your answers both here and on the scan sheet. Hand in the scan sheet and the last page
of the exam (questions 26 and 27); take this copy of the exam with you when you leave.

°  As always, the last page is the Periodic Table. You may tear it off and use it for the exam.
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INTRODUCING THE FLEVENT oF SORPRISE”

o Mark Parisi, Pornussion roguired for pse,

1. Which of the following has the highest energy?
a. A Is orbital in a Na ato . e SES  AS
{A Is orbit:i in:n/il at(tlrln) Orboad en&aﬂ decrf: & oen /m“‘)'
' o o from L3R GUD3S P
c. A Isorbital in a P atom
d. A Isorbital in an Ar atom
e. None of the above. All /s orbitals have the same energy.
2. Only one set of quantum numbers listed below is an allowed set. Which one? (n, I, m;, my)

(410N

b. 2,2,-2% ) ¢ cannot bt the same as M
e 3,3,3,% (A can b from 00— n-1)

d 4,4,3,%

e. none of these



Chem 111, Gallagher Fall 2009, Exam #3, p. 2

v

3. What are the possible m, values for 3d electrons?

a 0,1,2 s my can go from - fo 1A
b. 1,2,3 § for a o orbifal is 2
c. -1,0,+1

(. 2,-1,0,+1,+2)

e. None of the above. There are no 3d orbitals.

4. Which of the following shapes listed below would represent one of three possible 2p atomic
orbitals?

(b-_,, c.‘S d.\,/e.
sorbitl £ odafo A orbitals

Questions 5-13 refer to the table below. Each term is assigned a letter. Fill in the letter on the
scan sheet that corresponds to the appropriate term.

a. PAULI EXCLUSION PRINCIPLE b. HEISENBERG UNCERTAINTY PRINCIPLE | €. AUFBAU PRINCIPLE

f.  SPIN QUANTUM NUMBER

d. BOHR MODEL e. PRINCIPAL QUANTUM NUMBER () (m)

g ANGULAR MOMENTUM
QUANTUM NUMBER (/)

h. MAGNETIC QUANTUM NUMBER (m)) i. EMISSION

5. States that no two electrons can have the same four quantum numbers. A

6. As this increases, the size of an orbital increases. E

7. States that the energy and exact position of an electron cannot be known at the same time. B
8. Can be used to explain the bright line spectrum of hydrogen. b

9. Occurs when there is an electronic transition from a higher energy state to a lower energy

state. I

10. Gives information about the spatial orientation of an orbital. H
11. Only has two possible values; these are *% or . F

12. Dictates that an electron will occupy the lowest energy orbital that is available. C

13. Gives the shape of an orbital. G
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14. Which of the following species has the highest ionization energy?

a. Li Ie \\aeaso
Te
c. Ca decreases
d. Ba
e. Cs
15. What is the correct electronic configuration for Arsenic (Z = 33) taking into account the proper
order for filling subshells? N 3 atom h the #p block
. a. 1s22s22p63s2 3p6 23 clectrons
Trb(irr‘gd ——>b. 15°25°2p° 35° 3p° 3d" 45 op’
\196 conise the c. 1525 2p° 35 3p° 3d"° 45° 4p° 4d"° 4f* 55" 5p° 5
Ys Rlls heore d 1s°25° 2p° 35° 3p° 45° 3d"° 4p°
m 3d orbals [Krl4p
16. Whlch transition in a hydrogen atom represents the absorptlon with the least energy?
o pugoup 2 n—3 n_2 OE,,,= ~d.13 Xkl ( ',) 545“0
in T - level, the : "_ I  hese are an .‘h.hal (larger)
levels cJﬁ c. n=2->n=l1 emizSions
c\oser together; 4. n=4—>n=2 AErae= - e, -20
-————: a»g= "248K10 T4 LY. - (ler
e h—@n—2—>n—5 »5 (52 21)_ 18x10 T (sma )
17. Which of the following series of atoms are arranged in order of decreasing size?
a. K>Ga>In In 26 Srze Decreages
b. CI>Br>Kr Br7>C& Treredis

c. Li>Mg>Ca Ca>M3 l
H>He>Li Le 7 He
C_ none of these )

18. Which set of quantum numbers could describe a 3s orbital?
a. n=2,0=0,m=0
b. n=3,{=1,m=1
c. n=2,0=1m =1

@fn=;3J=0,mL=D

e. none of these

19. Arrange the species CI'', K™, and S? in terms of increasing radii.
(Smallest) (Largest)

a. CI'' <82 <" catons < anvons
b. K <s? <! . e
c. S2<cart <k" anipn Size decreasts
d. C' < k' < §? as you g9¢ Ffronn LR

(= K" <a'<s?) W the p-block (s0 CA < s*)
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20. The quantum number { for an electron is 1. The electron is definitely located in:
a. the first principal shell 7) gven by 1= for p or bitals
b. the second principal shel;g - humber |
c. an s subshell

d. ap subshel

e. ad subshell
21. What is the energy of a photon of light that has a frequency of 2.3 x 1014 Hz?

-18
a 28x10 J . o
b. 1.5x10 J Epho}pn: hw= ((a‘bl(p)uo I‘s)(gz.%xu) ﬁHz)
c. 29x10 J »
] 2= 5€C
d 64x10°J H

e. none of these
22. The ground state of which species below has the most unpaired electrons?

. 3 a P — -L-—l—:Sun[ux\ftdC’

Y w\pa\r‘fd
eléctyons b. O — v

. S
VI L) (@™ -

1 =2 u_npw)"fd e

p

- i\"-—*wA
< |7 =

——

2d : K
¢. NS—L,_\__:‘—-—-: 3 I/U\PCLMd e’

2
23. What wavelength orf light is emitted when an electron in a He ion goes from the
n =5 shell to the n =2 shell? a le” sysiem, 50°

-3 |
6 Ey= ~2.18X 100 5(@)
-
a. 2.30x10_7m AE: ~2.18%10 ?3'_1__,'-) n i n
(b. 434x10 m) 52 2> 5%/ -u.58x10 T
c. 1.08x10‘7m

14 =2 unpaied <
¢

4 152x10" m - hee (6. LA X 'OW“)&X iFms) T IOl?m
e. none of these AE ~4.58x 1073
24. How many planar and how many spherical nodes will a 4d,, orbital have?
a. a4d,, orbital has no nodes n=4 A=2
b. one planar and one spherical lanar: A =2
c. one planar and two spherical Sphﬂﬁﬂj = n-A-1=H- 2-1=1

d. two planar and no spherical

(e. two planar and one @

25. What is the maximum number of electrons that can occupy a "5g" sublevel?
a 2 S - 'crbﬂu" AC”

]ca ? L3 orbifals s @ €7
d. =5 orbifuls® joe”
@ £ =7 orbrhis= 11e”

g’a 9 orbiuis=8€7

g~ O
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26. Draw the orbital box electron configuration for the element Br.
Br has 35 e tectrons.

a1
- ) Z= 25

eV 1 A
3d

A

Hs

2 P 14
2p

A

(S
27. Draw the orbital box electron configuration for the ion Br'".
Pr~ has 3o electrond.

JTRE T 1
Hp

e 1

O P
2p
A
25
11
15




