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Quiz: Ch5-6 Name: V'Ekf
Version Q (32 pts) October 6, 2006
AP Chem Period: 1 2 3 4

Show your work for all questions; answer all parts of all questions. No work = no credit.

1. (6 pts) A sample of steam is contained inside a cylinder beneath a piston
in a closed system as show in diagram A at right. 150.0 J of energy is l
removed and the sample is cooled from 120 °C to 100 °C. As a result, the -
piston moves down, to the position shown in diagram B, using 200.0 J of '

energy.

In the table below, fill in the symbol associated with heat, work, and
change in internal energy of the steam; then determine the value of each A B
for the process described. Be sure to include units.

Symbol Value
Heat CL = ’{_SO,O
Work w ~2090.0
Change in AE -2<0.0
internal energy :

2. (12 pts) Use Equations #1 - 3 below to calculate the change in enthalpy of the following reaction,

which occurs at 25°C, as well as the AH of the compounds given:
\ss.@s—-‘ 55,6 I

N0 (g) + NO: () 3 NO(g) AHpen

i
Compound  AH®¢ (kJ/mol
NO (g) 90.35

N20 (g) 81.6

18077 ®

Eqn 1: N; (g) + 02(g) — 2 NO(g) AHpyp = not given
Eqn2: 2NO (g) + 02(g) = 2NO2(g) AHpq =-113.1kJ
Eqn 3: 20 () = 2Ns (g) + 02 (2) AHy = not given < 1a®
Y 4
! e
2 No, = Og+ 2NO i3
oot 00 163.2

A N0 4ANY, "'ZNO ) 3”'3/1"@

,r.




[image: image2.jpg]="

-

. (7 pts) A photon strikes an electron in a hydrogen atom. The electron “jumps” to n =5, then

“drops” to a lower energy level, not necessarily its original level, producing light associated with
the Balmer series.
a. (4 pts) Calculate the energy change of the part of the process that produces light.

el
IR ap2 ‘r\’lz)
= 'Qﬂﬂ-‘l(f‘i( ;1‘ ;1:) @ @ .
= -4.57y o™ 5 /_\®

-431y< 1oy

Ans =

b. (3 pts) Calculate the frequency of light associated with this part of the proce@
=> hv- Q
= 142 73 o
-4.31 55'95 6.634/0 "7

xj 4
an— () 0.90%00 “‘}

= = bTorio" Hz o

. (3 pts) What is the noble-gas electronic configuration for the element polonium, Po?

Ans= [HEL 65440 !

— — __..

D
. (4 pts) What are two sets of permissible quantum numbers for the highest energy electron in @
yttrium, Y?
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Show your work for all questions; answer all parts of all questions. No work = no credit.

1. (6pts) A sample of nitrogen is contained inside a cylinder beneath a piston
in a closed system as show in diagram A at right. 250.0 J of energy is

piston moves up,

energy.

added and the sample is warmed from 80 °C to 180 °C. Asaresult, the i

ndregen
In the table below, £ill in the symbol :ssociated with work heat, and
change in internal energy of the 3
for the process described. Be sure to include units.

to the position shown in diagram B, using 300.0J of

then determine the value of each A B

2. (12 pts) Use Equations #1 - 3 below to calculate the change in enthalpy of the following reaction,
which occurs at 25°C, as well as the AHC; of the compounds given:

MgO (s)
H0 D

Eqn 1:

Eqgn 2:

Eqn 3:

Mg(OH): (5) — MgO () + H2O O A= G022V
Compound AH®¢ (kI/mol)

-601.8
-285.5

}H{ @+ 9@ 2HO0 AH=notgiven = ~371.0

7 Me(OHD): (5) ZMEE) D AGR HE) AHp = 18495 K372 = 26410
_7Mg0 (3= 2Me () 0D~ AHpo = not given = 1203. b
’J/M3f Oﬁ — A M.')\j =-1203. 6

-
% l“\:) (o9, ——%[ M30 + ZH;O > lfal‘l.}
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[image: image4.jpg]3. (7 pts) A photon strikes an electron in a hydrogen atom. The electron “jumps” to n =6, then
“drops” to a lower energy level, not necessarily its original level, producing light associated with

the Brackett series.
a. (4 pts) Calculate

the energy change of the part of the process that produces light.

o
A [y b

il e
f’l.l??*lom ib 3(,)

b. (3 pts) Calculate

S156240° T }\ ®
An - > j

the wavelength of light associated with this part of the process.

he 6. 6340737 - 30%0% )
A A @

(2.6%10 " m=2600
- = * =
- 2 bgeg = 600nm Ans=__ 8 e

4. (3 pts) What is the noble-gas electronic configuration for the element thorium, Th?

N e
&L ans= [@a) 757 64 ST
~n> g

1l {

5. (4 pts) What are two sets of permissible quantum numbers for the highest energy electron in

astatine, At?

L(’ Ans = 6 _l’
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Quiz: Ch5-6 Name:
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Show your work for all questions; answer all parts of all questions. No work = no credit.
it WO
1. (6pts) 15.0kJ ofplnergy is removed from a 40.0 g sample of water at26°C in a closed system. As
a result, the system does 5.0 kJ of work on the surroundings.

If the specific heat of water is 4.18 J/g°C, what is the final temperature of the water?

AE= qew 1R
ISkTs g+ S foxio® - 400 (448) ( Te-20)
i (D @ ses-Tp2
Tps 19.9°C

2. (12 pts) Use Equations #1 - 3 below to calculate the change in enthalpy of the following reaction,

which occurs at 25°C, as well as the AH% of the compounds given:
Hyv 1 WH, = AN, + ANH,
AL NHAY A B By A= | 2510k

Compound  AH® (kJ/mol) @ i (

NH; (g) -46.2
NoH, (g) 95.4

((4)
Eqn 1: N;H (2) = N (2) + 2 Ha () AHp = not given = ‘15-‘!%
)
Eqn 2: N; (€) + 3 Ha (g) — 2 NH; () AH,, = not given = ‘a2 4

Eqn 3: AH = 1008.2 U@

Wt ¥ Mk, = X MH+ M
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3. (7 pts) A photon strikes an electron in a hydrogen atom. The electron “jumps” to n =7, then
“drops” to a lower energy level, not necessarily its original level, producing light associated with
the Paschen series

(4 pts) Calculate the energy change of the part of the process that produces light.

A= - [4;1 Nre

- AL
- -2.08 %o ‘;; = 71)
= =1.976%7

=N

0 o
Ans =

~1.976%107"" T
(3 pts) Calculate the frequency of light associated with this part of the process.

E=hv
=476 (0™

/‘\

R
= 6635 (0

Ans= (=) 298 ‘Io" H}
4. (3 pts) What is the noble-gas electronic configuration for the element thallium, Th?

Thellism= T = 6 P4£1154°%,!
Thuwm"‘”ﬂ

, Th? or s~
v
= 1J15FQJ'

ans= [X) 654650 6!
radium? 5

5. (4 pts) What are two sets of permissible quantum numbers for the highest energy electron in

\

—

L

Ans—7 O 0,47'\





