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CHEMISTRY 101, 1* Semester, 08/09
Examination 2, Dec. 27, 2008
Time: 75 minutes
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PV=nRT, AB=q+w, R=0082latm L/mol. K, h=6.63 x10™ J.s

Im=10° nm, N,=6:022x10%, R=8.314 I/mol K, latm.L=101.3]

) 7

s = 1/%, E=hv, AE=-2.18 x 107 [i—iJ ,c=3.0x 10" m/s
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. A sample of nitrogen gas has a volume 0£32.4 L at 20°C. The gas is heated
to 220°C at constant pressure. What is the final volume of nitrogen (in

liters)?
293 < by193 s @ 356 -
e ) ) ‘ _e) V=324
4 70 ESRTRy Tagp ot
Wi~ T = 1o
443

2. _ Which of the following gases will have the greatest density at the same
specified temperature and pressure? '

4.5 ~ %© e
a) H,0 b) CCIE, )CO, d) C-Hy- ¢) CF, P V—n 'P\T
i ' - W 3245 o D=1
| wil PR L
¢ A & P o\ BT
: \ T | e
How many liters of chlorine gas at 260°C and 0.508 atm can be produced
n

~

by the reaction of 12.0 grams of MnO, in excess HCl as follows?

i

MnO,(s) + 4HCl(ag) — MnCl,(ag) + 2H,0()) + Cly(g) ¢ =4 .
N . \ b e
(MY - B30 45 d)0.138 € 0.093 =

~Oxygen gas, generated by the reaction 2KClOs(s) > 2KC1(S)-+ 30,(g), is
collected over water at 27°C in a 2.00-L vessel at a total pressure of 700.

torr. (The vapor pressure of H,O at 27°C is 26.0 torr). How many moles of P | aM
K CIO; were consumed in the reaction? [1 atm. = 760 torr] -

\]

/= 2.8
a) 0:079 b) 0.052 c) 0.12 i.-"cf)\().OSI &) 0.22

5. - What is the root-mean-square speed (u,ns) in m/s for ethanol, C,Hs;OH at

%? (Molar mass of ethanol = 46.07 g/mol) \/\?;
' i

5 12.7 b) 451 d) 254 ¢) 476

N



6.  Which of the foliowing statements is false?

%a) The change in jnternal energy, AE, is equal to the amount of heat
absorbed/released at constant volume, g,.
b) The change in enthalpy, AH, is equal to the amount of heat
‘sbsorbed/released at constant pressure, g,.
“C) If AH for a process is negative, the process, is e,xolhermc
("d))For the reaction, Ny(g) + 3Hy(g)~>2NH;(g), AH & AE are equal.
<3 il he boiling of water 1s an exa'nple of an endothermlc process.

7. A bomb calorimeter has a heat capacity of 2.47 kJ/°C. When a 0.105g of
~  ethylene (C,Hy) is burned in this calorimeter, temperature rose by 2.14°
Find the heat of combustion (in kJ) per mole of C;Hy (MW 28.05 g/mol).

o T
F N %
£.3 %

a)—5.29 b)-50.5 -cy=572  d)—661 e) —1.41 x 10

\7/ O G
8. leen Cq/@(s) + Y4 Ox(g) > 2(}60(5) AH° =-144 kJ
CiisO(s) = Cu(s) + C}{O(s) AH®°=+11KkJ

Calculate the standard enthalpy of formation (AH®¢) of CuO(s).

2) =155 kJ/mol ¢) 166 Kfmol

d) =299 kJ/mol e) —166 kl/mol
2.CUO > cULO L0y

9. Given the following thermochemical equation:

2CH8(0) + 250(g) — 16C0x(g) + 18H,0() AH® =~11020 kJ/mol

If A% [COp_(g)] = —393 5 kJ/mol and AH%¢ [H,O())] = —285.8 kJ/mol,
calculate the standard enthalpy of formation of octane, CgHig (m kJ/mol).

2) —1 (T —55) Naud) 420 ) 928
~116206 _ i(éx( BQZB 48X —25, D ) é@%ﬁ,e,

10. For the reaction C(graphite) + Oy(g) —> COz(g) AH° = —393 kJ/mol. How
~ many grams of C(graplzzte) must be burned to release-275 kJ of heat? -

a)223 g '\g),\8.4() g g} 12 0 = W) ks e) 7.24 g
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1. A system abéo_rbs 139 kJ of heat while expanding against a constant
A external pressure of 1.20 atm from an initial volume of 0.75L tc a final
volume of 3.45L. Find AE, the change in internal energy of the system?

| - - DEeA
S L06LT b)) e @ H106KT € 139K sk

12, AM aquéous hydrochloric acid is added to 100. ml.of
0.200 M _agueous ammonia in a calorimeter with heat capacity of 480. J/°C.
The following reaction occurs when the two solutions.are mixed.

HCl(ag) + NHs(ag) — NH4Cl(aqg)

Temperature rose by 2.34°C. Find AH per mole of HCl and NH; reacted.

——eee

(Specific heat of solution = 4.184 J/°C.g; density of solution = 1.00 g/mL)

a) —154 kJ/mol b) —308 kJ/mol c) 485 kJ/mol
d) 308 kJ/mol e) 154 ki/mol

13. What is the energy in joules of one photon of microwave radiation with a
_~ wavelength of 0.122 m? '

—rm

y ¥ ,"" \
a) 270k 1488 b) 543 x 107 [ ¢) 1.63 x 1o

d) 3.06 LIS e) 2.46 x 10°

N -
14. Calculate the wa?gength, n Lg@n,%n_gﬁrs, of the light emitted by hydrogen
when its electron falls from the n =7 to the n = 4 principal energy level. N <\
. = o Q A
a) 4.87 x 107 nm

¢) 4.87 x 107 nm
d) 1.38 x 10" nm

15. Which ground-state atom has the following orbital diagram?

rar] T Y 1 T N7 T T
4s 3d | 4p

i

m
¢ a) selenium b) germanium c) sulfur
W e) polonium

\\
sl



16. Which one of the following sets of quantum numbers is not possible?

n { 1, Mg
9. + 3 [ Mes
B 3 2 3G
c) 3 0 UG sl /2
N )Y s T 2
e) Z 0 0 + @
 17. A ground-state atom of manganese has ___ unpaired electrons and 1s

a) 0, diamagnetic
b) 5, diarnagnetic
c) 2, paramagnetic
d) 5, paramagnetic
e) 3, paramagnetic

18. The successive ionization energies of some element are 7, = 58
1, =1145 kl/mol, I;= 4900 kJ/mol, /4 = 6500 kJ/mol, and 5 = 8100 kJ/mol.
This pattern of ionization energies suggests that the unknown element is

a) K b) Si ¢) As @ &) S

19. Arrange these ions in order of increasing ionic radius: Kf, p? . S _,_Cl_.

b) K" <P < SEEE
¥ ¢} P S AN
X d) CI'< S° -

%e) CI < S¥ <K'<p>"

20. Which of these elements has the greatest affinity for electrons?

a) K b) As c) Br d) Ar el kL
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swer each of the fellowing questisng and put "x” on the correct
hoice ¢n the augwer sheet on tThe front pags.

o

ST the EQ*':’QVFLI’[" f‘&ibﬁédt]uﬂ ,1‘3'[ give the answer rauaded 0 the

i, b
correct aumber of sigaificant figurcs:

: ‘ ‘
(293 -23.0} + 2201

a1 3 b} 2.52 ] EE17 dy 2% <) 2814

Calenlate the Kinciic caerey € 1n kI Jofa 43

spend of 144 kmdhourl § = kg m'fs" ]

s

q S by S3EA w) 1.4 g)-2. 84 ] 3.64

wtie

2y FL0y, ¢ dinitre g 118 Lm‘u g, by 505 sulfusic acid.
FCM s lran oxide,

in 600, mL of 9330 M KO,

ef 217105 A1423x10

31

*‘., sample of 2 compovnd containing only carbon , ehlofine and fluarine
%5 ':.D.-Jl‘r?ffl d znd found 4o conlain §323 p C | 2.?‘?’: £ Cland 0255
it is the empicicul formula of the sompeaind 7 nokae masse 3 { w'mad):
C=124]1 ; €] = 35,45 and F= 1900 .

CCLF @ CCLEs 4y TCEF &) COIR



6. Al rescts with Fes(y according to the snbalanced cquation:
Al + FeQy  —AlDy +/Te

Caloulate the mass of roa, Fe, pmdutfdz from ﬂnc reactiont of 160, &
Fe,O, swith exress .1.{ smeclar masses |, in gfimol. He =55.85 ;

o

Fuy0q = 23455),

ay 10l e B lieg. @ 37g d4) 734 ¢ &) 868 g

9. A vghime of 5380 mL of agquedss 1580 fa:fiom swas reguired to soact
gutnpleiely with 940 g of s00i4d Fr[{.}'H l mclM IIN.S_ = 1068 %}mfal o
produce Fey( 504, The m-:uar concentrafion of Hy 8Os i
éUrzb'Lla.nuNl sguation .50, %+ Fe{@H)y — ey 55 s+ HoO )
a) .25 W G2 Q) 028%  d) 2226 &) D266

2. Which of the fliowing pairs of agueous soluticns would NOl Pracuce 3

reagtion when mixed 7

a) AgNO: and HCE b)) Max30. and BalOR):
£} BafOH): and ENG: ¢y Cully and NagPOs
&} MaNQyund CuCly

g, Balmce the fnllowin v pedox reaction in basic medinss.

e & A {_‘I’AJ( st

0, + JCHO

The fatie of meles of Moy 3,7 7 Ml i the balwnced squation 15
a) 32 k) 31 ol 241 a4y Ui €y 4¢3

10. Celenlate the yolume ( in L} ovcupied by 800 & 0O, at 0.0 °C and 1.00
qim . { molar mess for Oy = 3240 gleel)

ay 4320 [ R ¢) 20 &y 5.69 @) §.80

fig Fage >
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d) 0,134 &) 0237

120 Thedim® reguircd for the effusion of 1.00 L of O, from & vessel was

e

550 min., andvades saowe conditions fhé zmau; T;z a«d for the effsion

2
af 1. Lol anwnknown gas 13 3000 min. Calculste e molar maszs of
the voknown gaz { s gfmol), Maolar mazs of 0; {3 33, I'l _1:_'5_ ol.
a) 2k B) A o W dy 0.0 gy 106

‘Uun af 1CU 0l m 1 nu T l}“.l *1 ,A,g,% "‘Lf .u

«)

addes umﬁﬂ ik oF

C l—’n‘wm £ml L_:u» ltmp..nmfcnf 0!unuﬂl 2‘?: e
1% JUE.T g and specific heat of solution is 4,10 3.4
the reaction { in 5_}’.'1101 TH,CL produced ) l

7 i AR

0 B g - sds ¢i-4%1  d¥ -30.8 e ~47.d

E2.0 .

4. Consider the Doblowing thermochemical cquagiqng:

* = 2600, K

oy +200. B 00, o) V@50, £} *60
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15, Consider the following combustion reaction at 25 C
CiFla(g) + S204(p) + 2 COLE) + HOM), AH = 1305 k]

At the zame temperature  AHY, {C0yy 1= - 283 Lklfmol, and AR,

(HaQ ) = - 286 Wl Jmsad, Caleulale adf® rf L8 } in kKlfanal,
)+ 223 MR 129Ny 273 & 4 233

i6, Calculaie the frequcns et erk Hzy of the light emitted whesn an excited
sloctron goes back from A7 (o <% energy level in H atom,

4 x 105 ) ’

P/~

a3 7,40 x 10"

o

gt
Yot
4

I

) 1;14 x 10" €) 18D % 1o

i7.  Which of the lnHowu:n sots af quantum oumberg 1§ cocect for an
slectron ia sn atom 7

I B=s It amt-F m, 212
Bf m=4 /=2 my=% m=1/2
Chie=S §8d m=3, =172
n=4,{=5, =0}, m, =~ 1fL
A=A -4 =3 om= 10,

._.
i

Fhe glecironic confipuration of A & isi{atomic number for g~ 47)
ay [As] Sshadt” b} [Ke} 5s* 44 €] [¥r] 45* 3¢%ap*

4} [Rr] 55! 4g™ £) [Kr]

FPage



13, Amang the Pollowing, fic element with highest first fonizalion CREIEY i% -

o
N
i)
)
e
‘it
A
)
!’J'

o T a1 Ge ) Ca

23 Which of the folloawving aloms or fons his the smallest ragine 7

2} B N e¥ ™

0
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gy e) Ne

l__l

- Giseen the following data:

b i — o Sublimstion e
First iD;LQza"z‘fjﬁn srmergy of 5 1”‘{!‘ ol

Band mr:rr‘v for Fa —T' "«(I.*'nwl. é[‘/ ook e

Eevtron affinity for F= 328 kIfima! :

g_inLr”* gh=2 T

Caleulals tiw”-ﬁtmc sneegy for Ky [ 30mel ).

hy

4§ % A A R s -
U= 12 ’U; - JhENS gf —SiE ;

L The number of bonding padre (shaced asies) of

glectrons i fle Lews
struciyre ot Qg 15

a5 oy 2 cli 3 g% 5 &y 3

|
Lide

According lo VEEPR theory the shape of the fon BH

» £
=

I telrahedral T trigonal bipyramidal ¢} octaheriral

) square planar &) distorted tetrahedral
’L \

Page §



24, Wehich of the [ollowing moleculess has
a)] Sk b} X, g) CH,CY;
25, The hvEridizeticn of Xe in HeFy i3 ¢
wspd  wyapt s (@ s
2t The netmber of # hongs snd fomasl ©
struetuse of NO© are:
aj 1,4 bp2,-1 Bl &
27

» Given the following hand cnesgies

Brend
=
=i
C=r
-1 T
C-H 413
Ciloilite AH for the reaction:

O

3
a

sy + 3

B 47 k] e

Fage 9

&) E .+

d) = 523 k3

.

)

charae on nitrogen fw the Lewis

o
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Angwer each of the followine quetlios aod pud ©

" on the correct

cliniee o Che pgwer

v shicet on the front pags.

3

5
e
(O
0
v 5
. Ny
1 SRl
V] )
J

Fegiagm the following calculalion amd give the answer roended 2o the
carrect number of significant figures:

{353 - 231} = 23201
#) 3 b} 2.82 <) 2817 dy 2% & 2815

Which of the fellgeaing fomuls-rame §

'~“=Lulﬁu-3ca i)
iran axide,

Caleiaie the lotal aumber of fons
sofutican.
a) 1.8lxin“

i 600, ml of 0300 2 KRNO,

B L44xi0T o) 207x105 @y 423x10Y o) 1.08x107

& sample of a compond coptaining only carbon |, ehlosgne and fluarins
-V ?:‘ndlyz’r,:ﬂ and found to conlatn 9323 2 C, 238 ¢ Cland 6255 g F.
‘waaﬁt s the empdrical formuda of the ’E.Jiﬁpﬁlhld ? mickar magses { glmel):
C=1201 ; C1=35.45 and F=1%2.400,

a) CyCIFe by CCLF Gy CLCEF o)

-,

CCil,

Page 4



&.

Al reacts with Fez0n acearding (o the snbalanced cquation:

Al + FesQy — Al + Fe
Calculate the mzss of iron, Pe, produced fem the reaction of 1640. g
FeyO4 with excess Al{ enolar masses | in gimol. Fe = 55.85 ;

Fe;0,=331.55),

sjjiole B dleg o) 34Pg | d) 724z e #68g

& volume of 550 mil of agaeons F.50; solufion was tequired te react
catnipletely with 19.540 g of solid Fe(OH)y { molar mass = 106.8 g/mol) to
produce Fey(50,);. The molar concentration of Hy SO, is:

(Unbalanced cquations HySO, + Fo{OH); — Feuf 8O0+ H,0 3

a) 4.240 By 0218 ¢} 028% d) £326 e D246

& Which of the folivwing pairs of agueous solutions would Nt prodiice 3

10,

rzaciion when mixed 7

2] AgNO; and TG} b) Na80, znd Ba(DIT);
£} By{OH); and HNO, dy CuCly and NayPOy

&} NaMNOsend CoCly
Balance the following redox reaction in hasic medinm,
LR & MO -+ MO, +  CHO
The rafio ofmoles of Mnty~ / 3,0 in the balsnced equstion s

a) 572 by 341 g} 20t d) 1t £y 443

Caleulate the velume ( ia L ) oceupied by 8.00 & O at 3.0 °C znd 1.60
sien . { molar mess for O, = 32.9 g/meal).

a} 4.20 B) 280 ) 420 d

ar
L
3
o0
L)

&) 9.80



13, A mixture of 3,63 g Na apd 500 & O, has = fotal prossure of .627 stm,
1‘1! ulsie the partial prassoce of O (in ate).

B 0350 . ) .47} Y 0,184 @) 0237

et
I3

. Tr;u" {ime required for the cffusion aof 1.00 L of O; from 5 vessel was
S50 min., and vades spine conditions i e seqiiced for the effision
af 1.00 L of at unknown gos is 3000 min. Caleslete the molar mass of
the volmewn gas { in g/mel). Maolar mass of O, is 320 ool

.(""

a) 204 b) a0 c) 754 dy 403 € 106

13, Agalwtion of 100.0 ml of 100 54 FC 2t 20,0 °C 25 added 1o 200.0 1 of
LGB0 I BH; solution at 203 “C in a styreform cupl heat capacity =
0}, Given that fiasl lemperatore of *zc;lmma ig 232 L miass of solution
is U0 g and speeific keal of soltion is 4,10 7 ,.’g. . aatleulate AT for
the resction { in kf/mol MECL produced § .

Hi- 446 DY - 54,3 cy-d421l | &) - 388 &) - 47.1

£

18 Consider the following thermochemical equationg:
Dalts{p) -+ 5 Oufgy — 3 Cly(g) + 4 H0(g) , AH =-1900. 11
G ()t L0 MOy — 10 Mo 3 COup) + 4 HO(), AH® = 2604 I
Calonlate AH% for M0, in Kl/mol,

ay 200, by + 109, c) +7G, d} +80. gy 50

Fage o



15, Consider the following combustion reaction at 25 °C ;

15,

128

Cils(gy + 52 Ox(p) — 2 CO(E) + HAOM, AH = - 1305 kJ.

At the same lemperature AH'y (COyy 3= - 363 kIfmol, and AR,

i} + 527 B}+ 77 ¢) +1329 dy +273 &) +233

Calenlate the fequensy ﬂfﬁ Hz) of the light emitted whes sn excited
electran soes back from 6% to 4™ eacrgy leved in H atosm,

) 740 x 10" b1 2.34 x 10M ¢y 2.80 x 19"

dy 1.14 x 10" gy 160 105

Which of the following scts of quantum numbers Is ¢errect for aa

- glecivon in en atom ?

2 n=4,i=3, m~=2,m, =12,
b} n= 41 Vo 11 e i
c} =5 1r~4_m;—~5,rn,=1.?2.
dj n_=4,{=5,rm=[i‘-im,‘%1ff's-_
€ n=d =4 my=3,m, =12,

The electronic confipuration of Ag is:{alomic number for Ag =47 )

aj [Ad] 58" 4™ b) [Kelsst4d® ) [K0) 45% 3d%4p°
d) [Kr] 55’ 44" e [Kr]sst3p’

Page 7



1. A sample of nitrogen gas has a volume 0£32.4 L at 20°C. The gas is heated
to 220°C at ‘constant pressure. What is the final volume of nitrogen (in

liters)?
a) 2.9 b) 19.3 ¢)31.5 ‘ Ae)356_ o 52:4
. A?____”‘Z.‘A{ — th_ - \_LL_:UU— ";: 204'243 ?3
7A@~ W = S L
. S 4 az

2 NWhich of the following gases will have the greatést density at the same
- specified temperature and pressure? - ' : :

255 o NI g | ook
2)H,0 () CCIE e ! o [ 9EE, PV —n RRA
\ Lnaide .' s /ﬂ V= )
‘ B p_drl
3. How many liters of chlorine gas. at 200°C and 0.500 atm can'be produced
< by the reaction of 12.0 grams of MO, in excess HCl as follows?

MaOy(s) + 4HCHag) — MnCly(ag) + 2H;0() + Cla(g) £

@ b) 3.09

c) 4.53 d) 0.138 , €30.093 v; ,}_q_.',z'fl“

a}

-

= [

4., Oxygen gas, generated by the reaction 2KCl0s(s) = 2KCl(s) + 30,(g), is
collected over water at 27°C in a 2.00-L vessel at a total pressure of 760.
torr. (The vapor pressure_of HyO at 27°C is 26.0 torr). How many moles of P L at
KClO; were consumed in the reaction? [1 atm. = 760 torr] o

: ~ 12
a) 0.079 b) 0.052 c)0.12 d) 0.081 e) 0.22

5. . What is the root-mean-square speed (#ms) In m/s for ethanol, C,HsOH at
292}5{ (Molar mass of ethanol = 46.07 g/mol) :

aj 12.7 b) 451 d) 254 e) 476 N ‘/;‘ﬂg?i

ot 4



6.  Which of the following statements is false?
b/a) The change in internal energy, AE, is equal to the amount of heat
absorbed/released at constant volume, g,.
ﬁ)) The change in enthalpy, AH is equal to the amount of heat
. __-absorbed/released at constant pressure, g,
¢) If AH for a process is negative, the process.is exothernruc
(d))For the reaction, Ny(g) + 3Hy(g)~>2NH;(g), AH & AE are equal.
e) The boiling of water is an example of an endothermic process.

C 14T

7. A bomb calorimeter has a heat capacity of 2.47 kJ/°C. When a 0.105g of
. ethylene (C,H,) is.burned. in this calorimeter, temperature rose by 2.14°
Find the heat of combustion (in kJ) per mole of C,Hy (MW 28 05 g/mol).

a)—529 b)—505 012 ore e) —1.41 x 10°

L . : . 07,'/' :
8. Given: CufO(s) + % O,(g) > 2CL0O(s) ~ AH® =—144 kJ
CO(s) > Cus) +Cyd(s) .~ AH°=+111J

Calculate the standard»enthalpy of formation (AH®¢) of CuO(s).

a) ~155 kJ/mol ¢) 166 kJ/mol

d) —299 kJ/mol - e)—166 kJ/mol
2 CUO > Ui +LO4
9 | Given the following thermochemical equation:
2Cg_H;g(l) = 2502@) — 16CO,(g) + 18H,0(/) AH® =-11020 ki/mol

If AH% [COy(g)] = —393.5 kJ/mol and AH% [H,O()] =-285.8 ki/mol,
calculate the standard enthalpy of formatlon GToctane, CgH g (m kJ/mol).

a)—11020 - -b)—390 b d)420 e)—420
~{1626 _ g_(éx( 3435 ) 48X —2.95, & ) ¢ o+ 8

10. For the reaction C(graphite) + O,(g) — CO,(g), AH® = —393 kJ/mol. How
~ many grams of C(graphire) must be burned to release-275 kJ of heat? -

a)223s  B)840p 120 1llg  BT24g



11. A system abégfbs 1.39 kJ of heat while expanding against a constant
~#  external pressure of 1.20 atm from an initial volume of 0.75L to a final

pE

12,

14.

13

©d) 3.06x 10" e) 2.46 % 10°

N = L

volume of 3.45L. Find AE, the change in internal energy of the system?

" a) ~1g86 kI b)—l.72kJ4- d) 1.06 K] ) 1.39KJ

A 100. mL of 0.200 M aquébus hydrochloric acid is added to 100.
0.200 M adueous ammonia ina calorimeter with heat capacity of 480. J/°C.
The following re_action occurs when the two solutions are mixed.

HCI(ag) + NHs(aq)— NH,Cl(aq)

Temperature rose by 2.34°C. Find AH per mole of HCI and NH, reacted.
(Specific heat of solution = 4.184 J/°C.g, density of solution = 1.00 g/mL)

a) —154 kJ/mol b) —308 kJ/mol c) 485 kJ/mol
d) 308 kJ/mol - e) 154 kJ/mol :

What is the energy in joules of one photon of microwave radiation with a’

wavelength of 0.122 m? o

a) 2.70 x 107 b) 543 x W'l 7 .63« i
\ .

AR
Calculate the wa?gength, in&aEQLD_Qt_QIS, of the light emitted by hydrogen
when its electron falls from the n =7 to the n = 4 principal energy level.

pE~

a) 4.87 x 10> nm

c) 4.87.x 107 nm
d) 1.38 x 10" nm :

Which ground-state atom has the following orbital diagram?

an L A T T T T
4s 3d 4p

b) germanium c) sulfur
dytellurium €) polonium

2%

"s'\.?é\
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17. A ground-state atom of manganese has unpalred electrons and is

Mn">, (&S Py /)45/0&

a) 0, diamagnetic

b) 5, diamagnetic

c)2. paramagnetic . o
(_d) 5, paramagnetic '

€) 3, paramagnetic

18. The successive ionization energies of some element are /; =
I, =1145 kJ/mol, I;= 4900 kJ/mol, I = 6500 kJ/mol, and s = 8100 kJ/mol
“This pattern of i jonization energles ‘suggests that the unknown clement is

Dk c) As @ e) S

19. Arrange these ions in order of increasing ionic radius: K7, P Sz_,'Cl—.

b) K <pF <8 .

x €) PP </S% < S
{ d) CI” < 8% <.
xe) CI"<§* <K < P>

20. Which of these elements has the greatest affinity for electrons?

a)K b) As c)Br d) Ar



