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Unit 4 Nuclear Chemistry and Thermochemi 2016-2017 Test Review
1. Complete the following table:
Isoto;{ic # of Protons it of Neutrons Mass Number | Element Name
Notation
a. H 1 1 2 Hydvogen -2
b. 2l \F 20 2F chlovine~33
o |°=" A 43 X)) 10 q. Silver-107
2. Complete the following table:
Type Definition Mass Charge Penetrating Ability {energy)
8 heliumnm i) 3
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(b | Beta (Je) vg@"cmﬂ ») -) ,T Medium Lcl’&pf{%& by
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3. Radiation is streaming out of the lead box and between a positively and a negatively charged plate.

What type of particleis A

beta

B damma

,c_2pha

(electyan)

4. Write a nuclear equation for the alpha decay of:

a. Radium-226

220

g Ra—> 'iHc +

272
o

RAn

b. Thorium-230
230, —> 4 He + 222 Ra

5. Write a nuclear equation for the beta decay of:

a. Radon 231
31 2
2 Rn— Sex 2 \ 3 v

b. Krypton -81

3‘0Kr 7.-\&'\' 3q,v5b



6. Balance each nuclear equation. Identify the type of nuclear equation next to it.
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*H+ 11 > He+n fusion

7. The half—life‘t of chromium-51 is 28 days. If you have 2%)0 grams of chromium, how many grams would remain after

s6days? Tlo =294 + . bd
nN=—-~ = oo~ = 2.00

A A
+ =50
A=7?

8. In the year 1992, adoctor’s office purchased 2 grams of Cesium-137 that registered 400 radiation counts per second

(cps). Given the half-life of Cesium-137 is 30 yrs, how much radiation would be expected to remain by the year
2016? ?C_Olb‘ |aaz2 =24yre=t n=3i. _ 24 =.%yrs

A\h; = 30 yrs 127 —

Ao_‘-' 2 9 so A= Bz% = TZ_% E@mllcﬁ LI"I'?@

6. A208gsample of sodium-24 decays to 13.0 g of sodium-24 within 60.0 h. What s the half-ife of this radioactive
£Zoo0w S0 15D= %’% and N= g—h_ o by <% = bL%.;
tip="? 12.6 (2" = 0%

10. The half-life of protactinium-234 is 6.75 hours. What percentage of a given sample will remain after 27 hours?
100%l0 tenmams @ t=0 so Ap=100

A=Y -t = 22
Ty = b5 s " Ty b’ls‘"’f y 30 A=A . 100 =
t = 23hvs 2n 2%
11. Compare nuclear fusion to nuclear fission, with regards to their definitions, the amount of energy they produce per
mole, and their uses. fusion ~M Sun fesion —N nuc. power plan
—~ 2. or vore smaller nudel - Mopered by ncuben bombadmont
fvm 1 larger nudous - 4 \age nuclens breaks up into
—yeltases more €. ey mole  —yeleascs less 6. pev mole

—Y10 NUC. Waste - praues nuc. waste
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12. When solid barium hydroxide octahydrate is mixed with solid ammonium chloride in a glass flask, the flask gets cold.
a) Is the reaction absorbing or releasing heat? olosolol V\:b)

b) Is the reaction endothermic or exothermic? ..eMA_Q‘HA.M/IW (& .
c) Why does the flask get cold? -Hng ok s PAV+ of e Suwoundw'\gg ande T+ lost
encry b the system (e 4he system gamned Encrgy)

13. How much heat is released when 620 g of iron (C of iron = 0.444 J/g.°C) drops from 80.6°C to 46.2°C?

1= 30.6°C
;-é=%-2°0 q:- mC&T

AT= —34.4°C 4204 - 0.4447/g-°C . -24.4°C
s . e

C = -444' —J-IQ'OC

14. A 16.5 g sample of a metal is warmed to 86.5°C and added to 50.0 g of 19.0°C water. The final temperature of the
water is 20.7°C. What is the specific heat of the metal? “ThQ metal ava watea have Hie S—.—a_—_m—b

Mpet. = 1o 59 Myao = 50.0 g Te (= 20.3°C)

Timetal= 265°C T way = 1A.0°C et = 200 - 4.1%4 - (203-A.0]
Temetal = 207°C Teuze = 20.3°C e = (1.5 + (207F-26.5))
o Coner 4T - =(0:33% /5.5

—(m mch:c met * A"\’m{-) = LM H20" CH‘LD ATHU;) 0.33% /ﬂ C

M H,o0 ¢ CHzo - &THeo

C metald =
~ (Mmetal - &Tmedad
15. What mass of 58.0°C iron must be added to 342 g of 23°C ethanol (C of ethanol = 2.46 J/E."C) to make the final
temperature of both come out to be 40.0°C? Te & the sane fov wvon a ethancl

Mee="7 Meta= 2429

Cre= 0444 I/9°C  Cepppan. = 296 714.°C
T‘ - O?OOC/ Ti = 2_?,0(/

1% = 40.0%C Te = 40.0°C

—q Fe = A ethawnel
— (Mg - Cre » aTr) = (Metra, - Cenna, « & Teha)

MeEe = Wietha. » Ceta , - ATetha . - 3_1@'94'(0‘ (40.0'2?:)
—(Cye: &Tr) — (06.994 - (40.0-9%.0)

e (g

16. List the endothermic phase changes: mecihn
vaporizathon
sublicnathon
17. List the exothermic phase changes:  freez) )
covwlc:‘\go.‘hom
Adeposihon
18. During a phase change why does the temperature stay constant? AVCMQ‘C k'\nc,‘Hc, cv\e%\l

s covstant a\uni«g phase Changes. o{\[({) po'itnﬁa\ encrgy chon ges
o0 othachms between wmolecules enange.



Use the heating curve of water and the Hus, Hvap and C

values in your packet to answer questions #19 — 25. Heating Curve for water
150 f4o oC
19. Between what two points does melting (fusion) occur 4

for this substance?

-b:ﬁo o '(7’—'[‘50

20. Between what two points is this substance in the solid
phase? The liquid phase? The gas phase?

100

) e

TEmperature { C)
3

Solid.: t=2%%h =30  gas tf’é’__?zgg - £ 50 100150200250300350400450500550600650
liauid: t=(spb t= 235D 50
21. Between what two points could the heat of Time (sec)

T . === Heating Curve for water
vaporization for this substance measured?

+ =250 and t=600

22. Which line segments on the curve show an increase in average kinetic energy? How about an increase in potential
energy? Inc. M avg.KE: t=25h t=S0, t=1Sd b t= 1750, t=600 b t=650
e i potenthal evergN: £=50 h =150, t<=2Sd b +=boo

23. How much heat was required to heat 50.0 grams of water from the lowest temperature on the graph to the highest

temperature on the graph?
o= MCgaT a=m Hvap S
= 50.0q - 2.042 /g°C+ (20°C) =50.0 +2207/g
=20427 = 1\%0007T
o = mHeus A= MCysT
= 60;06. 334"‘% - 56“06' 2 .06b D—./Q'O(J . 4oL
= 17007 < 40127
= mCaT _
A e 4154 (100°C) Z&*Z% = 453395 %:r
= 209207 =4 53%)10°3

24. How much heat in joules does it take to vaporize 0.5000 L of H,0 at 100.°C? (Dyater=1 g/ml) ‘HVA? =226 0—3_/3
aq=m Hva
= 500‘0?9 ‘274003-16 = @O X |0 @

25. How much heat in kilojoules is released when 12.90 mL of H,O freezes at 0°C? H fus = 3?74' j/ 6

q,= MHfus
- 12909~ B24T/q - 42097 = @201 kT
(1 £3=10007)

26. (Lab) For the heat of fusion of ice lab...what errors or occurrences would cause the calculated heat of fusion to be
larger than it should be? Smaller than it should be? How do they affect the calculation of the heat of fusion?

Hfus = A mevted ice = -al/hp water - ‘(Mmp"r-l?‘?-anPB

Lavaer Weus: M mcided ‘e M melded ce M meted e
- Readwg the meniscus Spalley "
of ‘HQL +a wakwal'sv Wigh —Not dnpymg Tee cubes pefsve s6 HeusV

(Mi=ap high) 50 H1 0d4Aing Fo_cup (Mmetted i tv lavge)

RO \ — Readwyy Tf on e graph 15 high
- Spilling wmetded e wate
ug"(\ilc ecv&ovma'%t cj:uv(\cg‘ ' (aTtap o0 small) 50 Hes J

(i melded i tro low?) 80 HA



AH%xn =2AH°prn\ - 2 & veactants

For questions #27-28, use this chart.

27. Calculate the AH®x, for each reaction: Compound A4 (kifmol)  Compound  AH; (ki/mgl)
) o] -3 ,
a) 2CO(g) + O2(g) = 2CO: (g) CHalg) 748 HGls) 923
NI [')_(—mas)’] - L2(-o.sYy]
COx(g) ~39335 H:0lg} ~241.8
= (=Bbb.0 KT )
CO{g) -110.8 SO:(g} -286.1
-m -q ‘-\lOOg D "-m%,s_ ., _ -
b) MnO (s) + CO (g) = Mn (s) + CO; (g) B01h a8 bl R
AHGn= [o.g.(,.:g,q?, 57]- [-384.9 +(110.57] "5 201 NO[g)  *904
= H:SO41) -B11.3 NO:{g) +339
MgS0a:(s) ~1278.2 SnClail} -545.2
28. Calculate the AH®% of the chemical in bold given the
AH®: . MnQis) -384.9 Sn0Xs) -286.2
7 (0] -2RS -2IY MnO(s) 519.7 $n0:ls) -580.7
a) CsHz( +5 02(g) > 3 CO2(g) +4 H,0O(l)
AH’comb = - 2220.1 kJ Nagils) 411.0 $0:g) -296.1
-2220.1k7 = [2(-242.5) + 4 (295%7)— X
—A320. | - — aaag‘:‘_ —-X Mafis) -569.0 SOsig} -3952
102 = =X NaQH(s) 4267 -348.0
so x=(—103.b KT/mol ) ‘ s :
b) 2 Na (s) + 2 HO(l) 2> 2 NaOH (aq) + H; (g) -
- . H3f] 462 . -2029
APn = - 18%5 7R © ¥ e

~1g4 kT = Laxtol- Ja)+ a-3858Y ]
=34 = Ax —(~57).b) i
-355.b= AX w0 K= A2k = 6’-:;}_3 kT /mol )
29. Given the following data: = .
N2{g) + O2(g) > 2NO(g) OH=+1807kl keep

2NO(g) +0;(g) > 2NO,(g) AH = -113.1k  Flip, T2
2N.0O(g) > 2Na(g) + Oz2(g) AH = -1623kl =5 2
Use Hess’s law to calculate AH,, for the following reaction.

N2O(g) + NO:(g) = 3NO(g)
3 ND

Neeg) +0xay 2 ZNog) - Ap- 1507
NOzcqy —>TNOen + Vrbayy raH= 12152
NzOgyy — Naegy + Vxpgey, + aH= —1b2.2 72

N?.O(ap‘\' NOZC,D—-—D 3 NO¢q AH = +[Bk.| KT




30. Calculate AH for the reaction CHs (g) + NH; (g) —> HCN (g) + 3 H; (g), given:

N2 (g) + 3 H2 (g) —> 2 NH; (g) AH=-918k +lip, Ty 22

C(s)+2H; (g) —>CHa (g) AH=-749k +lip

Ha (g) + 2 C(s) + N2 (g) —> 2 HCN (g) AH=+2703kI < 2

H
CH4rq — Crsrt 2He =2 Mz + AH= +744

Vfu%;nremﬁfz-m@——v HCNe@y + aH=7103/y

NHz ) + CHGI-(,)) —> D Ha (o +HON@» @= 9\59.0@
31. Calculate AH for the reaction 2 Al (s) + 3 Cl2 (g) > 2 AICl; (s) from the data.

2 Al (s) + 6 HCI (aq) —> 2 AlCl3 (aq) + 3 H; (g) AH=-1049.k keep

at aH
B AH=-748k} X
AH=-1845. k1 X*3

HCl (g) —> HCl (aq)
H: (g) + Ch (g) —> 2 HCI (g)

AICl; (s) > AICl; (aq) AH=-323.k Flip, X2

A3, ——'\Oq‘q \Qj
2 A\ +b ()™ 2 ety + 34 sH
ch?d —> b Heriang) AR = —F4HEXD
A HT +3Cla — bHETY AH= — 194D X3
2L T aq) —) 2A\Cl3(s) AH = + 23X 2

32. (Lab) The following data chart is generated for a food calorimetry lab where a piece of food was burned and the
generated heat was released to a “soda can” type of calorimeter.

Mass of water (g) 50.0g
Initial temperature of water (degrees C) 18.8 degrees C
Final temperature of water (degrees C) 39.7 degrees C

a) Calculate the heat absorbed by the water. q = mC AT = 5}?_'_03:"‘ (54 (%q -7’]%.?)
= (43707)

- - - ? //-“_ K "_\“‘_‘_-"—. .
b) How many joules of energy are contained in the burned food? Q%’, 0T ) (AS%(U/YU all ot

calovinater)
c) How many heat calories and dietary Calories are in the burned food?

al ~ (neat ca) )

000 cal

d) What effect does each of these occurrences have on the calculated energy content of the food? Explain.

. TF low s A Twillee too low
- Reading the final temperature of water as lower than the true value. a Yoo low 9o ¥ Cal oo low

- Spilling water from the can after its volume was measured and before the experiment. M K20 tov low

Th b theb food and the cal =0 OLLU'Il\bL loo
- There is open space between the burning food and the calorimeter. :. Cal \ow
g will ke 4oy low (760 much heat escapedd " Yoo
< ¥ Cal tov low



