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Ch-5
Gases

PERIODIC TABLE

1 4
H : . He
g Relative atomic mass to -
/ nearest whole number
7 £} Ke 11 12 14 16 19 20
Li| Be Y B C | N O F | Ne
Lithium | Beryives 12 Boean Carbon Nitrogen Onygen Flourine Nwon
3 4 C — Syn:lbol 5 6 7 ] 9 10
23 24 Carbon % 27 28 31 32 3s.5 40
—+—> Atomic number
Na| Mg s ol Al si| P | s|{c| ar
Soxtiuen Dl gnem e Al Silieoa Phospbocus Sulfher Chbonne Argen
1 12 13 14 15 16 17 8
39 a0 45 48 51 52 55 56 59 59 63.5 65 70 72.5 75 79 80 84
K| Ca Se Ti V| Cr{ Mn| Fe Co Ni Cuf Zn | Ga| Ge | As Se Br | Kr
Potambam| Caleium Seandoum Tt an Chae koo Cobmit Wickel Copper Zinw Callinem Grarmmacs e Arsapic S ecatacs Uremmem Krypton
19 20 21 22 23 24 2s 26 27 28 29 30 31 32 33 34 35 36
85.5 36 8% 1 53 96 (96) 101 103 106 108 112 115 11e 122 128 127 131
Rb| Sr Y Zr (Nb| Mo | Te | Ru | Rh | Pd | Ag | Cd | Im Sn | Sb | Te I Xe
Rugndlun | Sueotive Wierian Zis a Nicbium 4 Rwenki Palladiion Silver Codaminan Tmdian T Anzimony Telbuciun Todioe Memor
37 38 ) 40 41 a2 43 44 45 46 a7 48 49 50 51 52 53 54
133 ] 137 139 178.5 181 184 186 190 192 195 157 201 204 207 209 | 210) | 210y | 2223
Cs| Ba | La Hf {Ta| W | Re | Os Ir Pt | Au | Hg | Tl Pb Bi Po | At | Rn
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55 56 57 72 73 74 75 76 77 78 79 30 81 82 83 84 85 86
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140 141 144 145 | 150 | 152 157 159 | 162.5 | 165 167 169 173 175
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Cariusn Teortiwm Dysprosiven | Holeium Erbiwmn Thubives Yot L Lsetionen
58 59 60 61 62| 63 &4 65 66 67 68 69 70 71
232 231 238 237 | 244 | 243)] @27y | @a7) | (251) | 252) | (257) | (258) | (259) | (262)
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(Ex-1)-Name five elements that exist as gases at room temperature.

A) 0O,, N,, CIZ, Br,, He
B) 0O,, N,, Oz, Br,, He ) Lalad) 3yl 2 Clylad)
C) 0,5, N, Clg, 03, He
D) O;, Cl_g, Sz, 03, He ( H2 ) 02 ) N2 , 03 ; F2

LA el aleayL

(Ex-2)-Which of the following is/are characteristic(s) of gases ¢

A)- High compressibility

B)-Relatively large distances between molecules

C)-Formation of homogeneous mixtures regardless of the nature of gases

D)-High compressibility and relatively large distances between molecules

E)-High compressibility, relatively large distances between molecules

And formation of homogeneous mixtures regardless of the nature of gases

A5Y) Clshall a) sl ) a) 138 =5l g Laiads 320 L)




(Ex-3)-Which is not a physical characteristic of gases?

A)  Gases are the most compressible of the states of matter.

B)  Gases assume the volume and shape of their containers.

C)  Gases will mix evenly and completely when confined to
the same container.

D)  Gases have higher density than liquids and soli

D) 4 3 sl cBY) ) o e 4l S palial Can ) Jaraca Ly

sle il aaa (i g3 ) adl da yo ad g 2o
Cgoad baall s 5 atm (o Lo sed SISV 5aa M1 (<05 P Al sal) sas Il iy
(latm =1.013x 10°pa) - (1 atm =76 cm Hg=760 mmHg( torr ))
T (5 s die 9 (K273) 3all Jiall A 3 2ie ¢m 76 G2 (e e s dalay atm 1 s sl baal)
(s enall 51) k(5 sl Jazially Adal) o2a 2ic Jazacall annyy .l
SPT  (Standard atmospheric Pressure and Temperature)
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(Ex-4)- Which one of the following statements is ture concerning the atmospheric
pressure in a mine that is 500 m below sea level®

A) - greater than 1 atm B) - less than 1 atm

C)- equaltolatm D) - approaching 0 atm
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(Ex-5)- Convert 2.0 atm to mmHg.
A)- 115 mmHg B)- 0.27 mmHg C)- 150 mmHg D)- 1520 mmHg

—
T N 5

Laall B gl aladall 138 aadiey

2x760 = 1520 mmHg

(Ex-6)- Convert 562 mmHg to atm.
A)- 0.739 atm B)-4.27 x 10° atm C )-1.05atm D)-0.562 atm

—
——— s A

PRSSA| dﬂ;ﬂi‘.}a;.d\ 1o edﬁag

562760 = 0.739 atm
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Gases Laws
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At constant temperature,.

the volume of a gas is inversely proportional to the pressure

Va:i

(P V = constant) =

‘\.LMCAL}MSQ Ju\e;;c_\uugﬁj\)ﬂ\:\.ajdﬁjﬁm
P1V1= PoV;

halfed aaill I asall Ji doubled ciaall ) Jasal) o0 5131 - sale
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(Ex-7)-What is P in the table below?

P Vv
Initial 14atm 1L
final p 50L

—
T S (5

P,=14atm P,Vi=P,V,
P,=7?
V=1L
V2:50 L

_B*V, 14*1
V2

= 0.28atm

P




(Ex-8)-A sample of air occupies 3.8 L when the pressure is 1.2 atm. the pressure is required
in order to compress it to 0.075 L is (The temperature is kept constant)
A) 42atm B) 0.24atm C) 24atm D) 6latm

—
——— s T A

P1:1.2 atm P]_V]_: P2V2

P,=2?

— — 60.8atm
Vv, 0.075

V,=38 L p_R*™ _12%38
V,=0.075 L

(Ex-9)-Consider the following apparatus. Calculate the partial pressures of helium and neon

after the stopcock is open. The temperature remains constant at 16°C.

A) Partial pressures: He = 0.24 atm; Ne = 2.3 atm

B)  Partial pressures: He = 0.18 atm; Ne = 1.4 atm il Ne

C)  Partial pressures: He = 0.22 atm; Ne = 0.61 atm 12L 3.4L
0.63 atm 2.8 atm

D)  Partial pressures: He = 0.16 atm; Ne = 2.1 atm

Y —
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P,=0.63 atm
P2:??
V=12 L
V=46 L

P,=2.8 atm
sz??
V=34 L
V=46 L

_0.63*1.2
4.6
= 0.16atm
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(Charles and Gay-Lussac s law )

At constant pressure, volume is directly proportional to temperature.
(VT ) il ¢ vie 45l ja G ga bl Al pas it
(K=C + 273) .ASILT &) allda )a S8 Sua

N,  \/,

(Ex-10)-A sample of nitrogen gas has a volume of 32.4 L at 20°C. The gas is heated to 220°C
at constant pressure. the final volume of nitrogen is .
A.294 L B. 19.3L C. 314L D. 54.5L

G —
‘,\ .\

(KA sall 3as gl & gall 3o gl (a8 ) jadl i ga% (e Y 43 JaaY
T,=20 C = 293K Ve W
T,=220 C = 493K Loh
Vi=324L  V,=7?

_ V, *T, _ 32.4*493 _545L

(Ex-11)-What is T in the table below?

Initial

final

—
T— s T A

T,=365K
T,=7?

V1=91.8 Ml  V,=45.8 mL T,

_T,*V, 365*45.8
vV, 91.8

=182K =-91C
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Avogadro s law
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(Ex-12)- 0.820mole of hydrogen gas has a volume of 2.00 L at a certain temperature and
pressure. What is the volume of 0.125 mol of this gas at the same temperature and pressure ¢
A.0.0512 L B.0.250 L C.0.305L D.4.01L E. 19.5L

—
T— s T A

n,;=0.82 mole
n,=0.125 mol
V1:2 L

x> x
V=% V,*n, _2*0.125

=0.305L
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(Ex-13)-The gas pressure in an aerosol can is 1.8 atm at 25°C. If the gas is an ideal gas, what

pressure would develop in the can if it were heated to 475°C?
A. 0.095 atm B. 0.717 atm C. 3.26 atm D.4.52 atm

G —
‘,\ Y\

P,=1.8 atm

sz??

T,=25 C=298 K _ P *T, _ 1.8*748
T, 298

= 4.52atm

T,=475 C=748 K




(Ex-14)-What is V in the table below?

Initial 1,420 torr 200k
final 760 torr V 360K

—
T— s A

P1=1420 torr Pv, _ Pyv,
P,=760 torr LT
T=200K  T360K |y, - PUVA*T, | 1420%75+360
Vsl v T,*P, 760*200
— 252 24mL = 0.25L

(Ex-15)-A small bubble rises from the bottom of a lake, where the temperature and pressure

are 4°C and 3.0 atm, to the water's surface, where the temperature is 25°C and the pressure is

0.95 atm. Calculate the final volume of the bubble if its initial volume was 2.1 mL .

A.0.72 mL B. 6.2 mL C.414 mL D.22.4 mL E. 7.1 mL

—
T— s T A

P1=3 a.tm H.Vl — P2V2
P,=0.75 atm

Tl T2
* * * *

T=217K  T=298K |v, = Vil 37217298 .,
T,*P,  277%0.75

Viz2aml V=2




(Ex-16)-If the pressure of a gas sample is quadrupled and the absolute temperature is

doubled, by what factor does the volume of the sample change ¢
A 8 B. 2 C.1/2 D 1/4 E. 1/8

—
T (5

PV, _ PV,
Tl T2
v _PFVT,  1*1%2

) 0.5
T, *P, 1*4
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L PV=nRT I
/f N

Ol et = 0.082 atm.L/ mole.K
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(Ex-17) - 0.500mole of ammonia (NH3) occupies a 1.2 L flask at 150°C. Calculate the
pressure of the ammonia inside the flask .
A 6.91*10%atm B. 5.13atm C. 12.2 atm D. 14.5atm

G —
‘,\ a2\

n = 0.5 mol PV=nRT
N*R*T 0.5*0.082*423
V 1.2

V=1.2L P = =14.5atm

T=423 k

R=0.082

P=27




(Ex-18)-A gas evolved during the fermentation of sugar was collected at 22.5°C and 702 mmHg.

After purification its volume was found to be 25.0 L. How many moles of gas were collected ¢

A-0.95mol B- 1.05mol C -12.5mol D- 22.4mol E- 724mol

—
‘,\ (5

n="7° PV=nRT
V=25L n— P*V  0.924*25

= R*T ~0.082%2055  O-o°mole
T=295.5 K : :

R=0.082
P=(702+760)
=0.924 atm

(Ex-19)- How many molecules of N, gas can be presentina 2.5 L
flask at 50°C and 650 mmHg ¢
A.  2.1*10* molecules B. 4.9*10* molecules

C.  3.1*10% molecules D. 3.6* 10® molecules

—
T—, s A

N=22(<liy o) axe ) PV=nRT
n="2? . P*V  0.855*2.5
V=25 L R*T 0.082*323

= 0.081mole

T=323 k
R=0.082
P=(650+760) ligall 5 @bl s

=0.855 atm

N= n * N,=0.081*6.022*10% =4.9*10* molecules

salasdl axe




(Ex-20)-Calculate the mass, in grams, of 2.74 L of CO gas measured at 30°C and 0.5 atm .
A.0.263 ¢ B.2.46¢ C.3.80¢g D. 15.4qg

. Q. —
D 50t

JESRSF
m= ?2?(<l sl e ) PV=nRT ’ o

n= 7?7 _P*V _ 5*274

Mnco)=28g/mole | " = "ot~ = 5082+303
V=2741L

T=303 k m= n* M,,=0.55*28 =15.4 g

= 0.55mole

ESC\A.“ L’.L,L.AM Qﬁ Q\g&l\ Deviation (L.ﬁ).n.ﬁ; 2.5‘_9;3.4

. duadiia bl s da e g dlle hga Aie

(Ex-21)-Deviations from the ideal gas law are greater at
A.  low temperatures and low pressures.

low temperatures and high pressures.

B
C.  high temperatures and high pressures.
D

high temperatures and low pressures.

(Ex-22)-For a substance that remains a gas under the conditions listed, deviation from the
ideal gas law would be most pronounced at

A. 100 °Cand 2.0 atm. B. 0 °C and 2.0 atm.

C. -100°C and 4.0 atm. D. 100°C and 4.0 atm.

—
T N (5
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Dalton's law of partial pressures
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(Ex-23)-A mixture of three gases has a total pressure of 1,380 mmHg at 298 K. The mixture
is analyzed and is found to contain 1.27 mol CO, , 3.04 mol CO, and 1.50 mol Ar. What is
the partial pressure of Ar ?

A.0.258atm B.301lmmHg C.356mmHg D. 5,345 mmHg E. 8,020mmHg

—
B XN soion: [

P+=1,380 mmHg

Ncor = 1.27 mole

n, 5.81
Na = 1.5 mole — 356mmHg

Nco = 3.04 mole P p,*n, 1380*1.5
Ar —

n; = 5.81 mole




(Ex-24)-Refer to Dalton's law of partial pressures and explain what mole fraction is.
A-  The number of moles of one component.

B- The ratio of the number of moles of one component to the number of moles of

all components present.

C- The number of moles of one component divided by 100.
D -The ratio of the number of moles of all components present to the number of moles

of one component.

(Ex-25)-Does mole fraction have units?

A-yes, mol B-yes, mol-1

(Ex-26)-What volume of oxygen gas at 320 K and 680 torr will react completely with 2.50 L
of NO gas at the same temperature and pressure¢

2NO@) + Oz  ———> 2NOy

A 1.25L B.2.50L C.3.00L D.1.00L E.5.00L

—
XN (5

?F\%M&QYJA‘WM\L@‘J

2NO +  Ogq —> 2NOyy
25L X L
2 1L Ch-3 b caledl) Ayl i




(Ex-27)-What volume of CO, gas at 645 torr and 800 K could be produced by the reaction of
45 g of CaCOg according to the equation€

CaCOg,(s) e —— CaO(S) + COz(g)
A. 0.449 L B.224L C.250L D.348 L E. 45.7 Ml

—
T— s e A

C&COg(S) —_— CaO(s) + COg(g)
45 g X mole
100 g 1 mole

x=0.45 mole

’ i#us ;“.m.“ Dbl dalas aodins A ch-3 & c¥aledll @kau‘

n =x=0.45 mole
V=27
T=800 k i
R=0.082 ~ 0.45*0.082*800
P=(645+760) = 0.85

=0.85 atm

=34.8L
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Density of gases
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(Ex-28) - Calculate the density, in g/L , of CO, gas at 27°C and 0.50 atm pressure .

A. 0.89 g/L B.1.12 g/L C.9.93 g/L D. 46.0 g/L E. 2.17 kg/L

—
Ty 5

M., (CO,) =44 g /mole PM

m

T=300 k RT
0.5*44

R=0.082 ~ 0.082%300




(Ex-29)- the molar mass of (Freon-11) gas if its density is 6.13 g/L at STP is.

A. 0.274 g/mol B. 3.64 g/mol C. 78.2 g/mol D. 137 g/mol E. 365 g/mol

G —
‘,\ o\

Mpm =22 PM

m

T=273k RT
d*R*T
R= 0.082 Mo =—F—

— * *
P =1 atm _ 6.13*0.082*273 —~137g/mole

(Ex-30)-Which of the following gases will have the greatest density at the same specified

temperature and pressure ¢
A- H, B- CCIF;. C- CO, D- CoHg E- CF,

—
‘,\ (5

G L) G AUES e o ) Ko ST A Jal) asliK ) K5 gl L)
EJ\);J\:\;JJ}M\QALJJ‘)H\UAEJ}Q

(Ex-31)-What units are normally used to express the density of gases¢
A) kg/L B) mg/L




(Ex-32)-The empirical formula of a compound is CH. At 200 °C, 0.145 g of this compound
occupies 97.2 mL at a pressure of 0.74 atm. the molecular formula of the compound is
A) CeHs B)CsH, C) CgHs D)CioH1o

G —
‘,\ Y\

Y gall 23e Y ) i -]
m=0.145 g PV=nRT
n= 7 _P*V
Mp =22 ~RT
_ 0.74*0.0972

En =139 ~ 7 0.082%473
V=972mL = 0.0972L — 0.00185mole

T=473 k
R=0.082
P =0.74 atm

(Ch-3) &uippal) LY (ans -2

M :m:% laall alally ALigl
™ n 0.00185

=78g/mole 5

Anpad) Loall Caps a5 ey DS a3

o Al Al & L,
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Chemistry
Ch-7
Electromagnetic waves

And Electron configuration

PERIODIC TABLE

Relative atomic mass to
nearest whole number

. i

—> Symbol
— Atomic number

59
Co

27

Rh

45

192
Ir

Iridium

77

(268)
Mt
Meitneriom
109

152
Eu
63
(243)
Am
i G5
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X Electromagnetic waves %

Electromagnetic waves (radio- Apnnlaling s )l Gilasal
television-mobile - x-ray-light with Aigad) 2a8Y) =003l — sl — sl )
seven colors) go in the area available (Aol a5l el
at the same speed Aoyl Gl L el diadl (8 s

(3x10°M/s) o5 de o o gual

OSL (5 s S LeStiay il d8Uall il s s sall Jgdall 5 3 il 8 Lewmny e Apulalinn 5 5 chla gall alias
A uall Gl Lagan g
(&/a *10x3) spall ds pu —C = ﬂ,l)\ > sall Jshall 5 20 i) G 2EDa)

(s )44).;3\

hc (Hz) s, g ladll 8 sl gl ¢ 55l 48l
u@\oﬂﬂ)&ﬁl&:_’E = hv = ) )

A
0wl N
o ) Jshl)
oo _B826x10%Js_ (1) I
s>l Johall ],.ax .
(Ex-1)-What is the wavelength (in nanometers) of light having a frequency of 8.6 x 10™ Hz¢
A) 3.5nm B) 3.5 x 10° nm C) 3.5 x 10° nm D) 2.9 x 10° nm

v = 8.6 x 10*3 Hz C _ 3x108

A = — — = 3.5 x 10°¢

v 86x10%

C =3 x 10% m/s
2 = 2 < 10° = 3.5 x 10°> nm

‘ £

m nm Cua jiagili A dgsthall Saagll o) BaY
\_/
+10°

L] A"4Us - 4 all students — aplus44us@gmail.com — Chemistry — ch-7 | 1 |
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(Ex-2)- the frsaﬂency of light having auvﬁvelength of 456 nm is.

A) 1.37 x 10% Hz B) 6.58 x 10° Hz C) 6.58 x 10™ Hz D) 1.37 x 10* Hz

—— — — —— — — — — o ——— — — — — —

v = ?? C 3x 108
)

v = =
456 x 107°
A = 456 nm

= 14
- 456 x 107 m 6.58 x 10** Hz

QQﬂ\&gHeM;M\kHQihY

— 8
C 3 x 108 m/s i g g
6 ¥
(Ex-3)-A photon has a wavelength of 624 nm. Calculate the energy of the photon in joules.

A)3.19x10%°) B)3.19x 10" C)1.24x10%) D) 3.19 x 10%® ]

A = 624 nm hC 6.626 x 107 x 3% 10°
A 624x107°

624 x 10°7m

E =77 3.19 x 107%*7 ]

L] A"4Us - 4 all students — aplus44us@gmail.com — Chemistry — ch-7 | 2 |
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(Ex-4)-The Bfffe ccﬁor of the sky results from the scattering of sunlight by air molecﬁ?es. The
blue light has a frequency of about 7.5 x10* Hz. Calculate the energy, in joules, of a single
photon as%'dzdi“é‘ted with this frequency
A) 2.6 x 101 B) 2.6 x 10 %) C)5.0x10™] D) 5.0 x 10 %)

hv

L = 7.5 x 10** Hz E

E = ?2?

6.626 x 1073* x 7.5 x 10**

5.0 x 107*7 ]

Lol 3 yal) ¢ gusal) iacdl J
(Ex-5)- the energy in kilojoules O%T mole of photons’églsociated wffﬁ%isiﬁl‘edlight O%A .
wavelength 486 nm is
A) 6.46 x 10™°J B) 6.46 x 10%°J C)246kI D) 12.4KJ

A = 486 nm he 6.626 x 107** x 3% 10°

A 486 %1072
=486 x 10"m

E _ 25 = 4.09 x 10°*7 ]

93 58 Ny (o el 120l g5 g8 (pa S ga A8l g o glhaall (i1 aaf gl) () 6 0328

Emo{ = E. NA /_J_OLOKA
4.09 x 10717 x 6.022 x 10?3

= 246 x 103] = 246 k.J ~—

KJ (A Baagl) Baay

L] A"4Us - 4 all students — aplus44us@gmail.com — Chemistry — ch-7 | 3 |
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(Ex-6)-What is the binding energy kJ/mole of an electron in a metal whose threshold
Aal) 235l : 14
frequency for photoelectrons is 2.50 x 10™" /s?
A) 99.7 kJ/mol B) 1.66 x 10™*° J/mol C) 2.75 x 10™ J/mol
D) 7.22 x 10" kJ/mol E) 1.20 x 10 J/mol
—————————— OIUTIC _— =
LV = 2.5 x 10** Hz (Hz = St = /S) oikay
E =7??

ONS NS N N NS N NS NS NS NS N NS N NS NS N NS NS

(331 g1} 5_301) aa) glf ¢y 9 SIN oy 1) BLa

E =hv = 6.626 x 1034 x 2.5 x 10*4

1.7 x 10-*7 J/atom

ONS NS NS N NS NS NS NS N NS NS NS NS NS NS NS N NS N NS NS NS NS NS NS NS

(su0a8 228) Np Xl aly J gall 4k

Esse = Esjigssa - Na

99754.4 J/mole

99.7 kJ/mole
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9 3 Aalae

Du Broglie Equation

s sl Cojad il s (585 Lgaalay 4lie o ) Can — (55 5D A 50 3l Aagudall il e Alalaall 028 Cania g
h s g s sa S agald)

(M) asad Jolatt — A = —'\

- 3l yan . < “ i mv é'uj" U-uu.
CESWIEFRASEIINENE) JRFSHPIE EQURI R TCH YY) kg‘"u:sj\/ \( fsiewdl
m/s4s

BEGWN|
(Ex-7)-What is the de Broglie wavelength (in nm) assb)c“ijated with a 2.5-g Ping-Pong ball
traveling 35mph¢
A) 1.7 x 10 % nm B) 2.73 x 10® nm C) 1.7 x 10 nm D) 2.8 x 10 nm

m =25g 6.626x 107
A = 35 =273 x 1027 m
-3
- 25- % 10_3 kg 25)(10 X 3600
vV = 35m/h = 2.7 x 10°2° hm
= i W\/S
3600
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Ex-8)-Calculate the wavelength associated with a *’Ne” ion moving at a velocity of 2.0 x 10°
m/s. The atomic mass of Ne?? is 19.992 amu.
A.1.0x10"m B.1.0x10"m  C.1.0x10"m
D.9.7x 10 m E.2.0x 10" cm

x 1.661x10°27

amu kg
+ 1.661x1027
Vv = 2 x 105 m/s 2\ = h
myv
6.626 x 1073
m = 19.992%x 1.661x10-27 k =

(19.992x 1.661x 10727 x 2x 10°)

=1x10*3 m

(Ex-9)-Calculate the wavelength of a neutron that has a velocity of 200. m /s.
(The mass of a neutron = 1.675 x 10°" kg )
A-198x10”m B-216 nm C-18x10"m  D-198 nm E- 5.05 mm

m, = 1.661x10727 kg & V=200 wm/s
Ol Al
Lu
h 6.626x 1074

A = = > =1.98 x 10" m
mv  1.661x107%" x 200
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Cpd oongd) 33 ik

Spectra of Hydrogen atom

Leie JSldpil Cle gane Guad 43l i Lo il Cadall Al )5 Cmn s sl B3 (o e S o Sills 8 53 68 Loic
DAY e caling 48l g calaa i s

S S

AN P
Y w

/

AA CAarvad
I Oulri

(¢
3 Bracket series

Series
Panchen
/

Ballmer Series
series

Lsg??;” Cragsuel) 53 Ll clo ganal)
|

(Ex-10)-The transition (n=4 to n=2) in the hydrogen atom belongs to the series of
A) Lyman B) Ballmer C) Panchen D) Bracket

N 1 7

(1) sl A s ol s giaa (5] (g ASIY) JEEG Latie gl ¢ (jladd
(2) ssimwall ) s sle (5 giaa (5] (e gAY JEL Lanie el ally
(3) ssiwall ) s sle s gima ol e gAY JELD Ladie Ll ¢ il
(4) s5ial) ) g sle s gla ) (o (g RSN JELG Lasie jedil ¢ )
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>sall Jshall _
(Ex-11)-The second line of the Ballmer series occurs at a wavelength of 486.1 nm. What is

the energy difference between the initial and final levels of the hydrogen atom in this
emission process?

A.2.44 x 1087 B.4.09 x 107 J C.4.09 x 107
D.4.09 x 102°J E.1.07 x 107

—— — — —— — — — — e . e — — — — — — —

(o Cagiall £ladd) 4 ga J b

$ b B g G JE) (g iKY

A = 486.1 nm - he 6.626x107>*x3x10°
A 486.1x107°

A = 4806.1 x 10°7m
= 4.09 x 10°*7 ]

A8 (38 05y g e e (5 giia () (5 siae (e Sl 438 Lisae A8 )5 5K ((absOrh )i Ledie- ]
A8l (e i g 5 IV Lpaial Al A8 laie Lalad (5 gbawy (g gianall (i

O el B G (3 8 (g sl ALl (et pody 438 (Sl (5 siese ) e (s st (e o5 TY) QU 2ie -2

) 1 &M\k_\u&ug_\:uds.u‘dﬂ\
E = B ( - 2 )

2

b : '[\[~ﬁ\
Ny < Al il l

N <« G g5l
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(Ex-12)-Calculate the energy, in joules, required to excite a hydrogen atom by causing an
electronic transition from the n = 1 to the n = 4 principal energy level.( E, = -2.18 x 10™ J(1/n%) )
A.2.07 x10%) B.2.19x10°J  C.2.04x10™J

D. 3.27 x 10™] E.2.25x 10"

ny =1
Nno =4 /
_ 1 1
d3Ual) eyl = —2.18*10%(— —2) =2.04%10-18)
) 16 1
Cpaguigd) 3,

s g5l Jshal ol gl s
(Ex-13)-Calculate the wavelength of the light emitted by a hydrogen atom during a transition

of its electron from the n = 4 to the n = 1 principal energy level. Recall that for hydrogen
E,=-2.18 x 10" J(1/n?)

A.97.2 nm B. 82.6 nm C. 365 nm 1 D. 0.612 nm E. 6.8 x 10" nm

A = ?? N he  6.626x10734x3x10°
- E sl 1
- 2.18x107 8 [~ - =
ne =4 <1077 161
n =1 = 97.2x 10" m = 97.2 nm
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(bl (i 1) a8 230
Principal Quantum number---n

QS 43 asasall (- Shell ) bl (g5l a8 55k

Shell K

L

M N

O P

n 1

2

3 4

5 6

(2% ) 5aclill o (ssionell Ay €0 s ondl sany
ﬁwuiwmdgauj)m\ e ol 6o

Shell Kk

M N

o)

. P [ Q

(2n% ) cliysy) | 2

L
8

18 32 E) ) ginal) 2y L (sl 138 <l

A

Magnetic quantum
number

-my
Y s 2oy Cilaladl Cacays
=l ssiwdl 8 (Orbitals)
O daasall dlacy) sl
L to {-

{ 2

m | -2,-1,0,12

o Nl Y e sy

(20 +1)sa Lol clyginal)

subshell |s|p|d| f

eyt | 1397

asl) dae]

~ Quantum

numbers
s caug

055799930
~~—_" ~—

g1 31 A4S jad) dpas axe

Angular momentum
quantum number-- {

Rl sl oy
Subshells

subshell |s| p | d

f

) 0/1]2

3

sac Ll [EETEN cs‘:)s”
224 +1)
A o ssiae S iy S

sivall gl aniiy iy SN ol

subshell

(7]

o O
[EEN
o

clig sty | 2

03 AN I 5l oS 230

Electron spin quantum number---my

(o250 Jsa) aSRU Abiaall AS)all olat) Caiays
G (51 8 0358 (Y Lah piad 4l

Pl il Qlie (&e _Tll de ) lic as
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Qe (-,S dtewi 4 % - ganall
a

(Ex-15)-How many orbitals are allowed in a subshell if the angular momentum quantum

number for electrons in that subshell is 3.

Al B.3 E.9
L =3
Orbitals = 24 + 1 (F) & SA 65l
=6+1=7 7 SR Ag U Y s g
(Ex-16)-The number of orbitals in a d subshell is
A-1 B-2 C-3 D-5 E-7
Jun ol guad 4o o (o AN (5 giall o)) aglaall cra
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(Ex-17)-Determine the maximum number of electrons that can be found in each of the

following subshells: 3s, 3d, 4p, 4f, 5f.

A) 3s(2); 3d(8); 4p(6); 41(14); 5f(14) B) 3s(2); 3d(10); 4p(6); 41(14); 5f(16)
C) 3s(2); 3d(8); 4p(6); 41(14); 5f(14 (D) 3s(2); 3d(10); 4p(6); 4f(14); 5f(14)

(2) “@dd (s) § Sina (g
6) “&m (£)

(10) “4ads  (d)

(14) 4w ()

2(s) or 3s or 4s dalal @ gi€al) aaal) oo AN Cd puay
ol iy B sgiwe  asasall
(Ex-18)-The maximum number of electrons that can occupy an energy level described by the

Y
pr1nc1pa1 quantum number n, 1s

A. n Bn+1 E. n’

2n° A il g AL oY) (5 gial) £30a) 320

St pS QJ&SJM‘Q‘X’@\J}\L}«M;X’\ @M‘MMHM\OSA@»ASYJ
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(Ex-19)-Give the values of the quantum numbers associated with the 3s subshell
A)n=3 , 1=0,ml=0 B)yn=3,1=1,ml=-1,0, 1
C)n=3,1=2,ml=-2,-1,0,1,2 D)n=3,1=3, m=-3,-2,-1,0,1,2,3

AN alaei Raa pe

(Ex-20)-Which one of the following sets of quantum numbers is not possfble?

n [ ny ms
Row1 4 3 -2 +1/2
Row?2 3 0 1 -1/2
Row3 3 0 0 +1/2
Row 4 2 1 1 —-1/2
Row 5 2 0 0 +1/2

A.Row 1 B. Row 2 C.Row 3 D. Row 4 E. Row 5

3558 O e Y AiSaa day ) Al das (680 S =

. f < n@A
5 M
— < <
RW2 = m, >/ t=m, =t @

T (oY) 4l gl m, =+>  (3)

NI -

b (diad) s dall g m, =
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2B M) i g Al S a0 ) g

eV el S Y JEY) AsUal culd ol stasal) @il g IV Slas e blall) eli) jua -1
Filled electrons levels with less energy and then top it up ) Ui | U

1s<2s<2p<3s<3p<4s<3d<4p<5s<4d<5p<b6s<4f<5d<obp<.

a@\&;dd\}QY@JJY\MLQEA s,p,d,f ‘;c)ﬁ\djiu.d\ b g KV JAns Ladie -120 08 328 -
C\}JJY‘J.@YJ‘ JA\J
(48 el o 08 my 8 anl ) ol s sieal Ui Y i)

a) gl QUi ) ¥V 5 5SN) Aaa Y1 aSI dlae T s agd Bast s 550 (8 Gwis D) am s Y —rabadud Il T -3

( MgmolaiYl & olilias

s <Y giﬂ‘

(Ex-21)-The ground-state électron configuration listed here Ts incorrect: Al: 1s*25°2p*3s°3p°.

Write the correct electron configuration.

A) Al: 1s* 25 2p° 3s° 3p° B) Al: 1s” 25 2p°® 3s? C) Al: 1s* 25 2p° 3s” 3p’

Alis : 1s* 2s? 2p® 35> 3p*

L] A"4Us - 4 all students — aplus44us@gmail.com — Chemistry — ch-7 | 14 |
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(Ex-22) -"No two electrons in an atom can have the same four quantum numbers" is a
statement of
A. the Pauli exclusion principle. B. Bohr's equation.

C. Hund's rule

.D. de Broglie's relation.

(Ex-23)-Examine the following portions of orbital diagrams representing the ground-state

electron configurations of certain elements .

LT ]Tef 4] LT 7] 7]
(1) 2> 3>
(R T (O I
) )
|Ti|TL|J,J,|TL|T¢-|
6

1-Which of the orbital diagrams violate the Pauli Exclusion Principle®
A) (1) and (6) B) (3) and (6) C) (2) and (5) D) (4) and (5)

2 -Which of the orbital diagrams violate Hund's rule?
A) (2) and (3) B) (4), (2) and (5) C) (4), (1))and (5) D)(1) and (4)

H ] " IS sy A ga Al Tase santiay 3 JSN (1)

(A) @il aal g sladl A ) 933 sl
el IS e dd zisast () | S i G g aia Basll oo My ) (2)

SLaT) G o A il i g S S 0585 O ey slad puslaa g [ [ [ | o
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(Ex-24)-The orbital diagram for a ground-state oxygen atom is

1s 2s 2p
A.Row 1 Row 1 T4 T4 T T T
oW T4 Tl T4 T4
B. Row 2. Row= 1= 1= = = —
Row3 T4 T4 T4 71
C. Row 3.
Row 4 T4 T4 T™L T T
D. Row 4. Rows L 1L 1L 1L 71
E. Row 5.

(Ex-25) -The electron configuration of a neutral atom is 1s°2s*2p°®3s®. Name the element.
A) Si B) Na D) Al

2+2+6+2=12 B sl B g gal) cilip Sy dae aand
Mg, B8,3clisashae g o
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(Ex-26)-How many electrons are there in the 2nd principal energy level (n =2) of a
phosphorus atom?

A3 B.5 E. 10

P, :1S°-258"-2P°-3s®- 3P°

n=2
oSl 8 4q

(Ex-27) -Which ground-state atom has an electron configuration described by the following

orbital diagram?

A. phosphorus B. nitrogen C. arsenic D. vanadium E. none of these

[Ne,,]13S*.3P° = 15

J@ﬂ\sJMQU\QﬂY\ KXY
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[}asd\ o 53 Jala) 3Ll ]Z nlé/-(n-l)d -np N-_eainll Ly A 3)5al)

Z - ade JLSYI s Jalal) Slall (g3 aaal)

(Ex-28)-Use the Aufbau principle to obtain the ground-state electron configuration of Tcys

A) Tc: [Kr] 4d° B) Tc: [Kr] 4d’ C) Tc: [Kr] 5s%4d° D) Tc: [Kr] 5s%4d°

Tcss = [Krsg] . 58%. 4d°

RN

N=5 o sl 2 Te Adasay o2 Jalal) jlal)

(Ex-29)-Use the Aufbau principle to obtain the ground-state electron configuration of Sez,

A)Se: [Ar]4s?3d™%4p®  B)Se: [Ar]4s°3d%4p® C)Se: [Ar]4s°3d™%4p>  D)Se: [Ar]4s°3d™%4p°

Sesq [Arig] . 45 . 3d™ . 4P*
4 o s A
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listed are incorrect
Ge: [Ar] 45 3d™ 4p?

ZEWAIL

(Ex-30)-Determine whether all the ground-state electron configurations for the elements

Fe: [Ar] 4s?3d°

0557999301

Zn: [Ar] 4s* 3d°

N3y = [Arlg] 482 3d10

Ni: [Ar] 4s° 3d®

R

Jaci

BESY RPN

(Ex-31)-A possible set of quantum numbers for the last electron added to complete an a of

gallium Ga in its ground state is

A. Row 1.
B. Row 2.
C.Row 3.
D. Row 4.
E. Row 5.

Row 1
Row 2
Row 3
Row 4
Row 5

Gag;

R A e S =

my myg
-1/2
-1/2
+1/2
+1/2
+1/2

M = = = O ™~
_——0 o O

psalladl 8,3
Gs: [Arlg] 482 . 3d10 . 4P1
a1 3

L] A"4Us - 4 all students — aplus44us@gmail.com — Chemistry — ch-7
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(Ex-32)-Which ground-state atom has an electron configuration described by the following

R 2 At A

4s 3d 4p

orbital diagram? [Ar] N

A. phosphorus D. tellurium E. none of these

C. selenium

B. germanium

Qe dagayall e il g <) 33 g gall (_.,A
(Ex-33)- Indlcate the number of unpalred electrons present in each of the following atoms:

Kr, Fe, Cd, I, Pb.
A) Kr(0); Fe(4); Cd(0); I(1) ; Pb (1)
C) Kr(0); Fe(3); Cd(0); 1(1); Pb(2) ‘

B) Kr(0); Fe(4); Cd(1); I(1); Pb(2)
D) Kr(0); Fe(4); Cd(0); 1(1); Pb(2)

¢ 93 Jgaadl e

=2 5 g A Al g i<l aae G2l
O
Kr36 4P 6
Tl Tl Tl
O
Feys 3d 6
Tl ] T T
O
Cdag 4d 10
Tl Tl Tl Tl
| 5P 5 L
» Tl Tl f
2
Pbsg, 6P 2 T T
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g laill gLl jase oo 35340

(Ex-34)-The electron configuration of ,oCu  atom is

A. [Ar]4s*4d* B. [Ar]4s*4p®3d’ C. [Ar]4s°3d’ D. [Ar]4s'3d"

Cuyg : [Arig] 45 . 3d° 8 ulaill Sl a5 5l

£y Al tiea Caas
d® s Y Ee oS d s ()

s olaill sl w6l 58 3 ) 4SP e sl JE 1
Cuyg : [Arig] 45" . 3d™

(Ex-35)-The electron configuration of ,,Cr atom is

A. [Ar]4s*4d* B. [Ar]4s*4p°3d’ C. [Ar]4s°3d’ D. [Ar}4s'3d’.

oslaill 5 SV a5 5l A8y jha (s

Cr24 . [Arlg] 481 . 3d5 TJ‘)E‘“\ )35\ 3d5 U)S:-‘ L.rw‘;
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dpuliliiall Gal 531

(Ex-36)-The atomic number of an element is 23. Is this element diamagnetic or

paramagnetic?

A) Diamagnetic B) Paramagnetic

Diamagnetic Paramagnetic
U 5 S L Gl A &l Al 33 i b g S Ly Al el Hall
53 yia @Ju‘ L;M\ Q’A
Xoz - Alljg . 482 . 3d3 4 4 4

Ex-37)-A ground-state atom of Zinc has -------- unpaired electrons and is---------
A. 0, diamagnetic B. 2, diamagnetic  C. 3, paramagnetic D. 5, paramagnetic E. 7, paramagnetic

—— — — —— — — — — o ——— — — — — —

Zngo : Aryg 4S° . 3d" ” “ ” “ ”
Diamagnetic = Awwhlise Cuadaldl -0 0 = 32 8 Sl Sl axe
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Relative atomic mass to
nearest whole number

. i

—> Symbol
— Atomic number

59
Co

27

Rh

45

192
Ir

Iridium

77

(268)
Mt
Meitneriom
109

152
Eu
63
(243)
Am
i G5
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. daly claada

atomic number.  _aiall (g A 2aall Coa W ye 59l Jsaall -]
similar chemical properties Asilbwsll (al sall A 4gliie saal 5l de sanall jalic -2
— alkali 45l < 3l 1A de ganall palic aui -3

alkaline earth metals  4wa ¥ 43 50 <l L 2Ade sanall jalic
halogens <l el 7A de saadll palic o -4
noble gases 4ldall jualially Jsandl (e Gaadd) e a1 3 gl yualic aus

¢ 29 Jgaad)

Representative element

Alkali metals Noble gases

Alkaline earth metals Halogens

8A
’ 3A 4A 5A BA 7A 31
—:?') ﬂi Transition metals 1 1 1 1 3
8 g4 2433
I = = | & ’i 2 A e
—~ = ERR N s !
2| 7138 4B 5B 6B 7B .~ — ~y1B 2B| T [T |z |°| %
N e e B R B B ~ =A==
I c o~
g SV Ay Al - 3dM0 - ke e e v e 2
Ottt % v o | [ T
Y s Al ey Al - 4d¥0 - e -1 2129 ,3
||| EEER " Y
% Y FAE) aley) Al - 5910 — ™ S T - A Y
_ ; > By ;’i gA
4 NN
5 LS O N
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(Ex-1)- MendeleeV's periodic table is based on

A)-atomic weight B)-atomic number C)-electronic configuration D)-atomic volume

%\ Solution: /W

e yeaiall A el Gl e Caliial g ) Jgaall (il

(Ex-2)- Which of the following elements is not in group —7A?
A)F B)At 9] D)Hf

75\ Solution: /W

4B A4 Hf s 7TA icseaall Jioga eyl puaisll

(Ex-3)- An example of an element in group-5A is
A) Ge B)S C) Pb D)P

75\ Solution: /W

P s 5A 4c seaal 8 jaial Jha

(Ex-4)- The element Sn is in group :
A) 4A B) 6A C) 5A D) 7A

(Ex-5)- The elements in Group 7A are known by what name?
A. transition metals B. halogens C. alkali metals D. alkaline earth metals. E-noble gases

75\ Solution: /W

il e TA de sesall jualic
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(Ex-6)- An element in group-13 (3A) of the following is :
A)P B)Ge CAl D)As

75\ Solution: /W

AL 5 3A dcgenall B2sa gall yaiall

(Ex-7)- Which of the following is an alkaline earth metal?
AK B) Ca C) La D) Pb

76\ Solution: /W

Ca s (2A yalic) o V) sl jail

(Ex-8)- An example of an element in group 1A is
A) Sr B) Ru C)Rb D) Ra

%\ Solution: W

(Ex-9)- An example of a representative element is

A) Cr B) Ca C) Cu D) Fe
75\ Solution: /W
2A = Ca r=ic s (1A 5 TA) JEdl jaial

(Ex-10)- Representative elements are also called
A) sub-group elements B) main group elements C) non-metals D) metals

%\ Solution: /W
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(Ex-11)- Which of the following is a metalloid?
A) Bi B) Pb C) Ca D) As

Pl _75\ Solution: /W

As s SEll 4l jawll

il yall
o Al
Callal) oLl

(Ex-12)- An example of a metal is

Al B) Br, C)Hg D)S

75\ Solution: /W
Gl Hg s il QU

(Ex-13)- The elements in Group 2A are known by what name?

A. transition metals B. halogens C. alkali metals D. alkaline earth metals ~ E. noble gases

%\ Solution: /W

A )YV A Sl juslinlly 2A e sanall pualic (o

(Ex-14)- The alkali metal elements are found in of the periodic table.
A. Group 1A B. Group 2A  C. Group 3A D. Period 7 E. Period 1
, , DK soution: | B

(Ex-15)- Which one of these elements is a transition element?
A. Nickel B. Tin C. Sodium D. Sulfur E. Calcium

%\ Solution: /W

J s (Jsaadl Ja s b Landa) JGEGY) yuaial
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(Ex-16)- The liquid in the fourth period is :
A) Ca B) Br C) As D) Sc

%\ Solution: /W

[(Br & Hg) Lo Laib (il (s siny Jsanll ] Brr s el 5l 55531 & il

(Ex-17)- Which of the following is not a representative element?
A) Cs B) Al C)S D) Ni

75\ Solution: /W

(] yaic 4Y) Ni 5o ohlee e juad) i)

(Ex-18) - Sc to Zn are called row transition metals.
A)-second B)-third C)-fourth D)-first

%\ Solution: /W

agllany) el 3l Y1 Cuall e (ZN < SC) swaic (e

(Ex-19)- The subshell which is gradually filled in the transition metal is :

A)s B)d_ C)f D)p

75\ Solution: /W

d ANERY) ealiall 3 433l 2% s3] e il (5 sinsel
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- Ebﬁ\}él&'\]\ -ﬁuﬂ\ﬂu\g)ﬂ\-:\.ﬁw\ - SJJAS\
_QJQY\M-M‘&JJ
(AN S a1 JS)

paial) AN s @j\iﬁi&\ f’:;fij ;;;’:j ,\:\i _ m;jw
1Na | 1s%-25%-2p°-3s" 3s’ 3 1 +1
oCa | 1s°-2s%-2pP-35°-3p°-4s° 4s° 4 2 +2
s0 | 1s°-25°-2p* 2s”-2p* 2 6 -2
5P | 1s°-25%-2p®-35°-3p° 3s>-3p° 3 5 -3
Al | 15°-25%-2p°-3s%-3p* 3s%-3p* 3 3 +3
C | 1s™-25>-2p’ 25°-2p° 2 4 +4
17Cl | 1s*-2s*-2p®-35°-3p° 3s>-3p° 3 7 -1
AT | 15°-25%-2p°-3s%-3p° 3s%-3p° 3 8 0

(Ex-20)- Which of these choices is the general electron configuration for the outermost

electrons of elements in the alkaline earth group?

A. nst B. ns® C. ns’np* D. ns’np° E. ns’np®(n -1)d®
75\ Solution: /W

. NS? LS B 2A de ganall b dpaa NI il i)

(Ex-21)- Elements having eight electrons in their valence shell are

A) noble gases B) halogens C) alkali metals D) metals

75\ Solution: /W

Lo 2y ) Ao samall ol ) (5 by - paic (Y 58S (5 gie il HiSY) dae

(Dl jeaiall) BA de sandll uaic 4 s SI § 4 g eainll
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(Ex-22)- Halogens have electrons in their outermost shell.
A) Four B) six C) seven D) three

%\ Solution: /W

SIS (5 gina 3 iy SN Arp 4y 13 TA ealic (e G sl

(Ex-23)- The elements having ns' configuration in their outermost shell are

A) transition metals B) halogens C) alkali metals D) alkaline earth metals

%\ Solution: /W

A il ol el anss Al 1A palial s st Sl

(Ex-24)- The number of valence electrons in phosphorus is
A) 3 B)5 C)2 D) 4

75\ Solution: /W

S i) 5 4y Gl BA e sendll b o il

(Ex-25) - Six valence electrons are present in :
A) Si B) B O I D)S

%\ Solution: /W

S aic a5 BA e senall & juaic Y 2 STl K 6

(Ex-26)- The element having three valence electrons is
A)N B) Ge C) Al D) Ca

75\ Solution: /W
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(Ex-27)- Which of the following is diatomic?
A) Neon B) Phosphorus C) Oxygen D) Sodium

%\ Solution: /W

Oy 0nnSY) s Ay sl aills 5 )0 LS ()5S W) puaiall

(Ex-28)- A non-metal of the following is :
A) Ba_ B) Fe QP D) Cu

%\ Solution: /W

(Ex-29)- The general electron configuration for atoms of the halogen group is

A. ns’np®. B. ns’ np’ C.ns?np®(n -1)d". D. ns’. E. ns’np’

%\ Solution: /W

ns?—np° s 7A Clisslell a3l

(Ex-30)- Consider the element with the electron configuration [Kr]5s°4d’. This element is

A- a representative element. B- a transition metal. C- a nonmetal

.D- an actinide element. E- a noble gas

%\ Solution: /W

d osa 4l 5aY g sid) Y G jaic o juaiall 1

(Ex-31)- What is the charge on the monatomic ion of nitrogen, the nitride ion?
A. +2 B. +1 C.-1 D. -2 E.-

%\ Solution: /W

—3 dand Gl sl hary SN BA de ganall b G s il

w
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(Ex-32)- What is the charge on the stable ion formed by selenium?
A +2 B. +1 C.-1 D. - E.-2

%\ Solution: /W

-2 Aaad @ld ggl ey 1A BA de seaall 8 Se sl

(Ex-33)- Which of these elements forms stable +2 cations?
A. Kr B. I C. Se D. Al E.Ba

75\ Solution: /W

Ba 25 2A 4csexdl e 2 +2 Qﬁigkqgﬂ\w\

(Ex-34)- Which two electron configurations represent elements that would have similar

chemical properties?
(1) 1s%2s%2p* (2) 1s°2s%2p° (3) [Ar]4s?3d™%4p3 (4) [Ar]4s?3d"%4p*

A. (1) and (2) B. (1) and (3) C. (1) and (4) D. (2) and (4) E (2) and (3)

%\ Solution: /W

(1) > 6A

2) > 7A saslsll de panall jualie s Libesl) Gal 5311 3 AgiLiiall jualiall
% - ~

(3) - 5A BA e send) 8 (4) & (1) saindl G a3 a5 Y ) 5

(4) > 6A C PN
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Qs (g AN a3 sl
(isoelectronic 4 g A cilgiliiall g)

(Ex-35)- Which of these species make an isoelectronic pair: CI, 0%, F, Ca**, Fe**?
A. Ca” and Fe** B.O% and F C.FandClI"  D.Cl and Ca* E. none of these

75\ Solution: /W

(A) Ca”&Fe® |(B)O*& F (C) F» & Cl; |(D) Cliy & Caiy
20 26 E g 9 18 18 18
9

18 23 10

U5 IV aae gl Ly Al oo Slgldtall (i paie JS 08l iSIY) Glis day

[FZ%+3 L Ang 45 ,d° ] Yl 45 s ) ¢ F2%+3 Jia JEEY) jeatall (5 i

(Ex-36)- Which of the following pairs cannot be isoelectronic

A) ion—ion B) atom-atom C) cation—cation D) cation-anion

%\ Solution: /W

P Ay Y gl U sS5 of (Cpilalaia) (o 50 Y S Y
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3l PEES
Size of the atom
Laaad o) daaall g2 3 AN b Chual yiiay

Tl g DU Leuda 5Ly 815l Ampal) Ainil) 33y conay olaY) 13 3 (930 anal) Jis

I Aid ada (e sl cagall O aaa

‘,’—:5
[
39 Na“ < Na| oo o dagal) dadll 5als aaall jua
.gbx 9\
3« a S A4 aaa (e S Gllad) G g) aaa
%{ 3 ClI>Cl s e ALl Al 5aly aaall
3: 5,0 JS e sanall 55 5l daan -l 3 a gan a5 agensi) el 3 sale
3 P g BEVIRSTEFPECEBLISC U BT SP
EERE Y e ganall 32l @l sall (g st e
P[3]5 iV 5yl s g ) jrual -2
As |45 SV A gaadd) 380 & sall (g glud die
Te |56 ” .
T Te>As>Na>Al>P oS el e

O Baay
Na >Mg >Al >N >0 >F
OsS A jsoelectronic ) Al b ¢l
N3>0"2>F1>Natl>Mg*? > Al*3

(Ex-37) - The correct order of radius of an atom, A, to its ion is
A)A <A B) A% <A C) A% > A D)A*> A

%\ Solution: /W

D3 paa e hal i gall Y] aaa o G paall (e
Xy, AT << A & AT < AT & A" < A
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(Ex-38)- Which of these atoms has the smallest radius?

A Al B.P C. As D. Te E. Na

75\ Solution: /W

(Ex-39)- The smallest atom in group 7A is :
AF B) I C) Br D) CI

Plg
AL 33 35l Te > As > Na > Al > P
:S j 2 I e yanals P st aaa jral S0 il
Te |56 % yalic
Na | 3|1

75\ Solution: /W

F
cl \ Cle gaaall (8 il e b (e ala gy aaal) o Cag yeall (1
Aay )
Br ma) Al e Jull
sl E 2 saa¥ls,dll gld Julls
| v

(Ex-40)- The correct order of the size of the atom or ion of the following is

A) ClI'<Cl B) O* <S* C) Na* > Na D) Mg* <AP*

75\ Solution: /W

6A
o " 0<S
- -2 -2

Leas U8V 58 0amaV1 5 BA e sane 8 a5l (panSY)
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(Ex-41)- The correct order of atomic radius of the following is
A) Na > Al > Cl > Mg B) Na< Al <Cl < Mg
C)Na<Mg<AIl<Cl D) Na> Mg > Al > Cl

75\ Solution: /W

U:‘AJ‘L_A;\JL"“:‘”UA(’MA\J%J g BJJJS\‘;QJA;\JBJJJ‘;FM\b.JAdS

d <lsl Na > Mg > Al > Cl OOOQo
sysall 8 anall Jiy

(Ex-42) - Which of these atoms has the largest radius?
A.B B.Ga C.Br D. Si E.Cl

75\ Solution: /W

Laelat cile ganall g LIt el all seuti 5 9 gl a3y

)

Jicsara
B 23
(85";‘ j? (4,3)>(4,7)>(3,4)> (3,7) > (2, 3)
Si |34 Ga> Br> Si > Cl >B
Cl|3 (7

Ga o sSYIs
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STIJRVEN
lonization energy
0le 32 H8a 3533 § e 5 ) el Juadl 4 )P A8 g8
ij‘aybtﬂjﬁw‘;\mﬂ}z).\j\a&@w u.:\ﬂ\.l@é.’:.\.ﬁ).a

g AU Bl a4 3 as &1 s olay) 138 8 il aga ala),
z Dy Y paa pati LR 3

. ¢ asiddl pSe — e sanall 038 gyl 13 (e Ay,
2 3 |2 3A 5A 6A | i o,y a8 chs 19 (1)
T N
% ; - ° N O Ol e 05Ss B ) i
: Mg | = || Al P || s S g
A 4 e
= ) Ca| * | Ga As|| % | ge
4 3 o »
3. :’ 0 O ST a8 IS 1Y) (2)
5 53 Ol dea 058 ) i
- . . e
ns’ 1 np’ np*
) oy Ol Oefa
Jﬁ““" me‘ ‘_ﬁi )S-Naum Lb{m‘ Jéi

:i_ualaj\ JL».\S\ u.m.\ﬂ ‘Z)J'ﬂ\ @
(Ex-43)- The property, Whlch mcreases from left to right in the period, is

A)-ionization energy B)-atomic radius C)-metallic character D)-covalent radius

%\ Solution: /W

A sl ol aea o Jaall 855 Cpan b e 3o A Gal 30 (16
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(Ex-44)- The property, which decreases along a group from top to bottom, is

A)-atomic radius B)-metallic character C)-ionization energy D)-ionic radius

75\ Solution: /W

O sga (o Jsandl b Ji e (e Ji5 il Al

(Ex-45)- Which of these elements has the highest first ionization energy?

A.Cs B.O c.K D. Bi E. N
" D8N sowtion: / B
N O

Leaa JEV1 a3Y 439 oY1 cmnnsS¥1 0% of s (10
wU\JQA@‘_ASY\jA NL—"‘A&(O‘ N)& )y 3301

Sel O gl asw
(Ex-46)- Which of these elements has the highest first ionization energy?

A.C B. Si C. Ge D. Sn E. Pb

%\ Solution: /W

Jany Jdeb e Ji gall o ua s C AA Ae ganall bl IS jualiall o2
Si
Ge
sn Gl sen eV 8 C oSV ol
Pb ¥
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Electron affinity
(A g RS ALY ) (s S Jaall)

by ASBU 81sall Cda 3alh)g 3)A ana (all s s laW) a3 g ST Jaall ala

O Badu
6 siuall — BA ypalic

Lelbain) Al 5 (iiua)
O ) Jlay (5 Iy
AA el pSe e

aﬂ]ﬂ'&)&h.a@.m.\éﬂujjﬁ;\cw

%’
é" 3 Casidl e — e sead o3 gl 13 e By
% % 4A 5A
Y g C || F
4 7 ]
a;:} Si|| =<\l P i
-9 CyA
.7?,] ] CI
1

np [1]1] | np[T[1]T1]

Adle L aady

(Ex-47)- Which of these elements has the greatest electron affinity (largest positive value)?

A. Mg B. Al

(Mg) (Al) (CI)
Jsaall s il

C.Cl

D.P

E. F

75\ Solution:

2298

DSl Sl G dals Al s 5y

Laaa 4ia S| 5 de sanall b slil) Jaud 4il ae y 45 <l 4al) HSY) 1 )5l
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(Ex-48)- Electron affinity is the energy liberated when an atom forms a
A) Free radiation B) cation C) anion D) molecule

%\ Solution: /W

anion s & sl ¢ 585 AT 5 ¢ 5 ) L) dass Daial) A8l o4 4 s SSIV) AGYT Gy prall (e

A) C B) Li C)N D) Al
%\ Solution: /W
(paadl (uSe) Adly) 2oy 403 gala
Al Li c N N- Ce
\—y—/ 18* - 25° - 2P° 18% - 25* — 2P

sl 2P — 2P —»
©>n Caai 2P (g5l zliny 2P (gsiusal
oA a5l Ja | A iy (S 05

N Jaal e ,SF € Jaaly

(Ex-50) - The element having negative electron affinity is
A) CI B) Ar C) Br D) I

25 sotution: | B
c— il (e J8 ol Al A g i) AT L AL jualiall ares
e g sk 5l e BB (Mg, Be ) ) ddlayly

Nobel < 0 Mg&Be <0

(Ex-51)- The element having zero electron affinity of the following is
A)C B)N C)O D) F
N=0 _iaddyl sd g s g yinl
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