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What is called the state of the atom when it gains energy T Tl By A S e Vg 1 (1350 (1 Al e
according to Bohr's model?
A. Ground state da ) Alall A
B. Excited state 5 el B
C. Inert state L Al G|
Kfiahi D. Radiation-emitting state Fwlyl Slasd da D | =
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Ultraviolet T — Infrared
series i

Uttraviolet T — Infrared
series

sleal) é‘m




1 laieY) JS8 s daal e 2025 - 1< — sbasS _ ale]]
10- Exam — T1-2022/23

When a photon interacts with an electron, while o Ogieall iy Gy (g ySIL dlle ddlla ) (gigd alalaial dic
the photon has the same energy as the electron. fmna %’L' s L“;T O Sy dsts
Which of the following is correct?
d ¥
/Y ,, y
. N ~
—.ﬁ‘l‘j?"\.eﬂmmn .f /__/ N . e
3 x \\\ /,' X L1 j}ﬂ\_;"/\ - 0 =
Speed =0 o \‘/ X N
kS K 0=ic, 0t
| ® °
Before collision After collision pobad) s aslatll L3
O Only the position, and the velocity of L (5 SO Ay aisan o US sk
the electron change
O Only the wavelength of the electron changes L (g S asall sl iy
O Only the velocity of the electron changes Lo (g S A gy
O Only the position of the electron changes L (5 S alga puaty
11- Exam — T1-2022/23
What explains the emission of ray’s series in the figure below? eoliaf Jgal & V) Jods Slasl s 63 L
.
Tz o
An electron transfer from a lower—energy orbit to et Bl e ) ol B8 (gie e O 5T Sl
a higher—energy orbit
O The presence of the hydrogen atom in the ground state daa) ) Alal @ Oanel B sl
The movement of an electron around the nucleus ALl (ggiuna el G Blsil) g G SSIYT Olg0
in the same orbit
An electron dropping from a higher—energy b A8 ggiee ) el 38 (gin (e O SV daghe
O
orbit to a lower—energy orbit

Knauna ‘.smaiel
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12- Exam — T1 — 2023/24
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Regarding the figure below, which of the following is fne S Las gl colial JSAIL Bl Lyd
correct?
Becvon § Bl
© thecvon O sy
< “ < 2
Nodnn Nucna ot -
1 2
1 2
A- Figure 2 represents the lowest allowable energy 5l L Bl alla J3 2 JSa B
state of an atom
B- Figure 1 represents the excited state of the atom 5)all 5)liall Alal 1 AN il
C- The atom gains energy until it reaches figure 1 1 <& ) e ba Al 500 aldSs
D- The atom gains energy until it reaches figure 2 2 JSE ) Jesd e AL 3,30 a3
N gl alxil) ) 53 Qlisl) 3 s sl daiall
2 Lol Ll sise s dpnl) Ca s sgd) 373 48U <l gise (y ABMall peaa gy | 16 JS20 + QU 23,22,21
2 Jsall +

I

KHdALID ESMdIEL

$ (N)usil) asl) 2 3 gualal) La -1
B 8l Jga gAY Ol ) g2 el 2asy (@
‘\ASLE} J\JAM o RREW (C

Sl yuaiall & 55 22a, (d

¢ e b Laa ld (n) Gl a8l 23 0330 Lals 22
35l e 2l g JB g5 STy ddls ciaval (3

353l e aal g (5 RS A8l ka3l (b

s Cuzddsl 8 sl e s IY) G (G

ALl (5 e (i B 05 S (d

c Al =1 Aled ) jlaal) LB g S (068 Lesis -3
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6- Exam — T1 —2023/24

Which of the following statements is correct?

A- Principal energy level 3 consists of three
sublevels, they are 3s, 3p and 3f

B- Principal energy level 3 consists of three

faanaa Al bl sl
Ay Cligiae S30 Ha 3 Ll AUl (seieae pSu
3f53ps3s A

Aaesh Sligiae SO a3 eyl Al (geiee S

sublevels, they are 3s, 3p and 3d 3d43ps3s &

C- Principal energy level 2 consists of two Ome g Guigias Ha 2 el AUl Syiee SeS

2d 2s La
sublevels, they are 2s, 2d

D- Principal energy level 2 consists of two Omed Gugica e 2 ped)l) Akl (g S

sublevels, they are 2s, 2f 2f 428 Laa

¢ dasaia Al Q\JQM\C;A@‘ -7
4s ,4p , 4d , 4f & G b Alsius day )l e 0S5 (N= 4 ) i s sieddl (@
3s,4p,4d, 4f & de b e da ) G0 0SL (N= 4 ) i) s sid) (b

4d , 4 A e B i 0a OsSh (N= 4 ) il s sind) (€
3p, 3d, 3f & e 8 Gl siue &6 e O5SH (N=4 ) i)l s siwdl (d

8- Exam — T1 —2022/23

What is the difference between the orbitals shown oLl ddpall DYy EAY A g La
below?

I | Difference in shape JS A sy |

Il. | Difference in the principle quantum number it ) o A XY |

. | pifference in size axall B GGy

|' 3 | >
(1) (2)

A. | only kit | A

B. land Il only Lid 151 .8

C. Il and Ill only B g .C L
D. land Ill only kid 51 D ==
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9- Exam — T1 —2023/24
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Which of the following statements is correct?

A- Principal energy level 3 consists of three
sublevels, they are 3s, 3p and 3f
B- Principal energy level 3 consists of three

sublevels, they are 3s, 3p and 3d

C- Principal energy level 2 consists of two

sublevels, they are 2s, 2d

D- Principal energy level 2 consists of two

Plasaia 0N oljluad) .‘gi
Gacf Cligine O Ga 3 el Al ggie OsSi
3f33ps3s P
daeh Sligiae SO0 e 3 edyll A8l (Siuae gSus
3dy3py3s o

Gmed Gugice a2 el 8Ll (sgine &S

2d32sm

Ouesd Gugisa Ga 2 el Al G OsS

sublevels, they are 2s, 2f 2428 L
10 -

What is called the state of the atom when it gains energy i gl Wy Al ndiS L g 0 (350 0 A e e

according to Bohr's model?
A, Ground state dpa ¥ sl A
B. Excited state 5 e Ulall B
C. Inert state LA Qi L C
D. Radiation-emitting state glasll Slad 4 D

11- Exam — T1 —2023/24

Regarding the figure below, which of the following is

correct?
Becron @
® thovon
[ [
Naden L
1 2

T

Figure 2 represents the lowest allowable energy

state of an atom

B- Figure 1 represents the excited state of the atom

C- The atom gains energy until it reaches figure 1

D

The atom gains energy until it reaches figure 2

fene S Las gl colial JSAIL Bl Lyd

w9
L
L9 5
et -

1 2
HA g Zyacee A3 Alla J3 2 JSAN B
5)all 5)lall Al 1 JSEN il
1 0S8 ) Jead e A8l 500 adSs

2 JSA L Jead s 28Us 5y (eSS
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12- Exam — T1 — 2024/25

Regarding the 1s and 2s sublevels, which of the 28 5185 juc)ill Hugiuall 3lads Lad
following is correct? fraaa Al L
21 Ge b S8 4 Ladis
a) 1 only S S 1
Both have different shapes
b) 2 only 18 e Laaas _)Si 2s ._-,'.c._)n]l Syiaaal -
¢) 1and?2 The 2s sublevel is larger in size than the 1s sublevel
DY) a8 ikl LadiS ;
d) 2and3 Both differ in the number of orbitals
gl alxil) ) 53 Qlisl) 3 s sl dadal)
3 2o saelis Sl Vi asey sldsllase judy | + 18 JSA+ gt | 04
3 dsaad 25
J) g alail) ) g lisl) B as sall dadual)
6 2 5a 3o g abagiud 5k ey sl gl lase udy Qs i 25

¢ At Aol fase Ao gadals ¥ Al 439 A<ty s 3 (o -1

— i Hfu\\j

14 352
ST RIE
[Tl \ ‘jst—] ?P*| (

¢ Aiga Bacld o gadaly Y A0 A A<y clul A o) -2
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Which of the following is true related to the orbital diagrams below?

Matches Pauli exclusion principle

Matches Hund’s rule

Matches all electron configuration

principles

Maiches aufbau principle

3p

3p

T

Salial DY) bt ety Lad e 3 Laa

-4

ol e e il

Al

g 528 aa iy

il seld IS e llan
S AsN)

slad sl T 2 Gldan

O
O
O
O

What is the correct noble.gas notation for copper Cu

(atomic number = 29)?

[Ar] 4s? 3d® 4p!
[Ar] 4s? 3d° 4p!
[A] 452 3

[Ar] 4s! 3d"°

Cu Lidadl) jpuaiad prosall sl Jlall aa i La

129 = )3 2ull)

6- Exam — T1-2022/23

Regarding the electron arrangement with orbital

diagram method below, which of the following is

correct?

O

Lea

(sh eolial SDUYD dalads Bskay 30 SIYH Canplls L Lash

fpaa

P11

I

I

This electronic arrangement violates Hund's

rule and aufbau principle

This electronic arrangement violates only to the

Pauli exclusion— principle

This electronic arrangement violates Hund's

rule and Pauli's exclusion principle

This electronic arrangement violates only the

aufbau principle

bl fase 5 xign Bacl aa 59 A il 1e (ajlan;

L bz Aol foe pa g SSIYY i) e mlany

(ol Tase g xip Bacll ma 2y AIYI Caplh I3 il

KPP

L gLl T ga (g RSN il 1aa (i la

KH4d

LID ESMAIEL
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Which of the following orbital diagrams violates Hund's rule?

2l gh b2l S A0 DY) Ciaia S

1s 2p 1s
N MmN i
1s 25 2p ls

@'{.l:

25 2p
]
2s 2p

-7

?@C\J\M\Qwéﬁghﬂéwgﬁgw‘gi-s

3p
L
Matches Pauli exclusion principle 1s 2s T 1T |IT
TUTL (T
L &) ORI
2p_ 3e
3s
Matches Hund's rule 2 l:l
1s Tl
14
2p 3p
Matches all electron configuration 8s ————
principles
3p
Matches aufbau principle 2 o
atcl 1 P
i ingi ital di P il Y1 ey Al L g s -9
2p 3p
~ y  pr——
Matches Hund's rule 1s 28 —— sga Belh a3l
2 4
l
2p ._A_.Bp
3s T
Matehes Aufbau principle Q¢ — " —— gyl L e ol
1s <
2 iy E0EEy U
2 v
Matches Pauli exclusion 3s ——
2 == O ] e e
principle ls = +1illrl U+ - - B =
2% 3p 4s
Matches all electron 2% 3s ﬁ ol el S e il
configuration principles ﬁl @ EEE (T1] LU~ SN
sleal) asiiud
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10-
Which of the electronic configurations below does not ¢ glidgl lane e (3 ¥ oliol Ay S il e (6l
agree with Aufbau principle?
a) T | T4 (T|TL|TY
15 25 2p
b) |TL] [TLf (T[T
1s 2s 2p
° 1y [1y [t
1s 2s 2p
d 1L (T[Tt
1s 2s 2p
O gead) Q)] B aa yall Laial)
4 00 AT ey ¢y 5 I ) e ¢SS sl iy | 5 Jpand) + S 27
Aalis, yalial Juill jlall 3 i
Jisad QUL 3 g al) Zakal)
5 Al ) Sl €05 I Bl ypa i) s ST il s |+ 6 Jponl + KU i |, 29
C(11Na ) pospall puaall g A cul Y La -1
a) [Ne]3s?
b) [Ne]3s'
c) [Ne]3s? 3p’
d) [Ne]3s?3p°®
€ (13A1) pssiasS muaiall g AN i A L -2
a) [Ne]3s?
b) [Ne]3s'
c) [Ne]3s? 3p’
d) [Ne]3s?3p3
€ (17C1) Lol paiall g A qufi All L -3
a) [Ne]3s?
b) [Ne]3s'
c) [Ne]3s? 3p’
d) [Ne]3s?3p®
sle Al ém
Khalid Esmaiel KHALID ESMAleL
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5- Exam — T1-2022/23
What is the correct noble-gas notation for copper Cu Cu (ol jesial mosall Joilh 3lal) Guafi L
(atomic number = 29)? 9(29 = 5 2aall)
0 [Ar] 452 3d3 4Pl
0 [Ar] 4s? 3d° 4p!
0] [Ar] 4s? 3d°
@) [Ar] 4s' 3d'°

What is the correct electronic configuration of copper

using the noble-gas notation?
A- [ Ar] 4s23d®

B- [ Ar] 4s!3d!°
c- [ Kr] 5s?3d°
D- [ Kr]5s'3d?°

The atomic number of the element copper (Cu) is 29.

G il L .29 (gl (CU) Geladll semind (g0 20

sl Al i aladials saladll muaall

7- Exam — T1-2024/25

What is the electronic configuration of the element
chromium (Cr) in the ground state by the noble gas
notation?

Atomic number of chromium = 24
a) [Ne]3s>3p®4s’3d*
b) [Ar]4s>3d*
c) [Ne]3s23pS4s!3dS
d [Ar]4s!3d’

Bfiaall Alall 3 (Cr) ag S0 sainl g ST Caspll La
Cdall Jlall jea aladnuls

24 = pg S0 A sl

K

KHALID ESMdIEL
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5- Exam — T1 —2023/24
Regarding Mendeleev's conlribution in the o peabiall 5ypall Jyaadl gl 3 chudiie Slaally s lad
development of the periodic table. Which of the Troaa 28 Al L
following is incorrect? g ¢
UaY il ally i€y jalic g2y Lo
He predicted the existence and properties of undiscovered elements 1
A- 1,2
’ that were later founded
B- 3,4
e ‘ ‘ . - . -
L)l Al e Belad jaliall (3) 5
C- 3 9 He arranged the elements in order of increasing atomic mass
D- 4 2 &J).A" Walael e Belad jaliadl () 3
? He arranged the elements in order of increasing atomic number
ealic 0L JS jealiall jallad 1S3 BaaY .
He noticed that elements’ properties repeated every eighth element
6- Exam — T1° —2023/24
Regarding Mendeleev's contribution in the o paliall (55l Jyapdl gk A cadaie Slealody Blan Lad

development of the periodic table. Which of the ! e 441; Laa ._;‘l

following is correct? . ,
BaY caidasl lly ke ji jpealic 35ay Lin
A He predicted the existence and properties of undiscovered elements 1
- 1,2
that were later founded
B- 3,4
4,30 A8S) v Ve lad Liadl 5
2l i aliall D) 5
C- 3,1 He arranged the elements in order of increasing atomic mass
D- 4,2 L aslael a Lelad paliall C3) 3
He arranged the elements in order of increasing atomic number
—— . . . : 4 |
NN T He noticed that elements’ properties repeated every eighth element -
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Group Il elements in the periodic table have similar

chemical properties. What explains this?

Because they have the same atomic numbers

Because they contain the same energy levels

Because they have the same number of

valence electrons

Because they are located in the same block

15as pailad (590 Jysall b 4500 deganall jualic s

Tl joud (53 L .agilie

group 2

4
Be
9012

Ll e s\ Y

Magnesium
12 -
Mg
24.305

) Slgies el o sy g

S i 5 o 2aal) ot gl Y

Calcium
20
ca

40.078

Strontium
38
sr

87.62

Barium
56 1
Ba

137327

) eis A 295 g

Radium

gl
20

(2260

Why do elements in the same group have similar

chemical properties?

Because they have the same number of isotopes

Because they have the same atomic number

O O O

Because they have the same number of valence electrons

O

Because they have the same mass number

Lot A ganall 3 53gmgall peaaliall 4 13000

Taslasll alal 5

aii gl sae 1gd oY

a3 axall D o

ansis Al iy ST ae L N

i I 321 g
0- Kxam —T1 _—2023/24
What is the name given to the series of elements & redls L) LA jaliall Al e Gl 531 ) L
indicated by the arrow in the periodic table below? falial (59l Jgaal)
A T . l : PERIODIC TABLE OF ELEMENTS -
g ranSItl?nﬂmeta S. iy a5 550 Jyad
A ey ¢l lall =
U ‘Be
B- Metalloids o B 2 & & & —2—T
i el o K "Ce "se 1 v "er Ma e "co "
Rb St Y “zr ‘Nb Mo “Te Ry Rh Pd
C- Noble gases LIS LY N N
aduall ¢ sy Cs Ba W T W R Os k¥ Pt /s
m =D T - m e . w
Fel Ra R e e e
D- Lanthanides 1%
Gl
=L
m<< _ pleal) asilu
halid Esmaiel KHALID FSMAlel
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Si
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8
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Th l
¢ Al ) Ay plal) ol A ey oA a8 ) La -]
1(a
2(b
3(c

6(d
¢ Al ) 4 glal) ol ) Akl aana (sl (-2

S-e(a
d-egee(C
What elements are represented by the region labeled by the 9 ol sl & 1 ol Lgall jlatcel) Zdasall el ol paliell & L
number 1 in the figure below? /E
T W i}
L
o
&
SO J
N T 3
O Representative elements Zedgl pualnl
O Alkali metals Al
O Actinides chamiy
O Transition elements LMEN) ualial)
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What does the green boxes bordering the stairstep line in

below figure represent?
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O Metals b
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gl 5 de sandll
1- Exam -T1-2023/24 :
Determine the period, group and block of an A yeais] aaadlyic gaadlys sl 2
element has an electron configuration shown obal 3 g NN s 51
below. 2 10 5
[Kr]5s<4d*°5p
A- block period group B- Block period group
d 4 10 P 5 17
C- block period group D- block period group
s 4 17 p 5 7
¢ [Ne] 352 (A9 Ayl 4uii 5 g3 paiall A ganall 93 ) gall g parall La -2
block period group block period Group
S 4 5 d 4 7
block period group block period Group
p 7 7 S 3 2
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¢ [Ne] 4s23d5 (H9 AN 4l 55 g3 puaiall de ganall g3 5all g padall e -3

block period Group
d 4 7

block period Group
S 4 5

¢ [He] 25? (A AN 4l 5 51 paiall do gageall g5 gall g ganall La -4

block period group
d 3 7

block period group
p 7 7

block period group
p 3 7

block period group
s 2 2

block period Group
s 2 4

block period Group
s 4 5

¢ [Kr] 552 4d1° 5p5 gAY At 5 ) puaiall de ganall g8 9all g panall L -5

block period Group
p 4 7

block period Group
S 5 2

¢ [Kr] 552 A9 a8 4ui i gdl) paisll 4o ganall 9 592l 5 padal) e -6

block period Group
S 2 5

block period Group
S 4 7

¢ [Ne] 352 3p5 (s8N 4uli 8 g2l juaiall de ganall g 3 gall g gannall La -7

block period Group
p 3 5

block period Group
S 4 5

T [Ar] 452 3d! (9 AN 4 5 A puainll de ganall g5 gall g panall La -8

block period group
d 4 10
block period group
p 5 17
block period group
s 5 ”
block period group
p 7 7
block period group
s 3 2
block period group
p 3 17
block period group
d 4 1
block period group
p 7 7

Khalid Esmaiel

block period Group
d 4 3
block period Group
s 4 2
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-9 Using the following electron configuration, oAl g pH s pl) il
2 5
[Ar] 4s* 3d
¢ eainll agh Al 3 gyeall Joall A aeadl L
In which block in the periodic table the elements is most Aok o £
likely found?
O Block d d pnd
O Block f f ol
O Block p p C_“,M]\
O Block s s C_n_g_d'l
—10 Which of the following is the correct electron configuration waiel mosall 3 S0 Canpll g L lee \__gi
of an element in group 2, and the fourth period? Sy 5302l g« 2 Ao I b

O [Ar]ds? 3d>

@) [Ne]3s? 3p2

®) [Ar]4s?

@) [He]2s? 2p2

¢ paiadl 1A ey la ¢ gl Joaal Ll ¢ [Ne] 4s! (Aol A 5 pals -1
Ne -a
Na -b
Cl -c

Ca -d

¢ uaiadl 13 Jay e ¢ g 08l Josadl Lardina ¢ [Ne] 482 3d"0 Sgisly) 4w fi i -2
Mg -a
Na -b
Zn -c
Ni -d

¢ yaaindl 138 jay e ¢ godll Joaad) Lasdiwa ¢ [He] 252 2p? (A i) 4uli i yaic -3
Mg -a
O -b
Zn -c
S d

¢ paiad) 13 Jagla ¢ ool Jeaad) Lasdina ¢ [Ar] 487 3d10 Ay S Al 5 eaic -4
Ca -a
O -b

Zn -c
Cu -d
sleal) ém
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JIiged) platl) i) g Qi) 8 aa jal) Lial

16 O a5l Jgaall e las g0 <oy A s Gilas (5 sall sl 2 5 | 511 5 10 JSaY + Qisll i | 57,55
Ao sanall i) g Jaud oY) (e85 G 6 el &z il + 2 Jlie + 12 55

J) gl pladl) i) g8 Gisl) A an yal) dadal)
17 s kil Caai g )X sy QS i 57

J) el alacl) il 53 Gl B ) e

19 ¢ Jsaall (e e de sanaglasysn e Ayl HUaY) Caleail) (g sall olai¥) | 5 13 (5 5 JS&) + il i | 58,57

Ao ganall yie JLBU eV (e g8 )0l e Gpaddl () Dbl e & il (( 14

¢ g ) il 7 s (glaty Lasd ¢ giaaa AUl cillabadlall (e i -1

ole JSiy \oai
Generally decreases
—_—
ole S om0 1] . .
G llyd ?Lg M a1
Leneramy INcreases
ISy bl
Generally increases
=
pl& JS.-U ay 3 .- []

sl iy oai
Generally decreases

|
|

Generally increases

ale By Jl)y
Generally increases

———

‘ll.l'. JS..u JIJ’J

Generally increases

| —

Why atomic radii generally decrease as moving from left to

right across a period?

A SV el s
Atomic radii decrease

— T

.» Chemical symbol

. T S S Atomic radius o5t

0, s wnss  Relative size

8 ! 2 o i st -

e e B ) e e e e
‘'® e < © ° < < ©

[N Walmag 0| |ma|m ma|P o |5 w3|a oA w8
'@ ® ® o | e|le e e

x 11/'(‘ w7’ Ga »| Gt Tae 20| 5e ™ & ne

® 6O 0 o ® o o o

= e s om|

[Cs 205 /0a 222,

Because the positive charge in the nucleus decrease
Because the positive charge in the nucleus increase

Because the number of principle energy levels increase

O O O O

Because the number of principle energy levels decrease

) e Cppad) ) Sl e JUY) die A0 HUSEY ) Coleatl i 13l
Tale ang

Sl | 8 A gall Balll leal s

sl B Aangall Aialll Bali) e

Aeatill A8 il 220 Bal) G

Fzeatl) BB e 222 Sl sy

.

¢ g3 shad Chual ) Al 40 <l g 0 6] -3
a. Li* Ion symbol L1 N3 O F-
3-
b. ([\;2 S"Oii’ﬂ:l::b“ 1 15 16 17
C. )
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Using the figure below, if A represents an atom and B pandl abld et e By 533 Jay A S 13 U JSA Ui
4- represents an ion of the same element ¢ dagaea 4000 G a4
Which of the following statements is TRUE?
o ol
A. The ion is positive as the ionic diameter becomes Gy AN i s sl gV hill el Sua cua ga 01 LA
__larger when an electron is lost WA )
B. The ion is negative as the ionic diameter becomes QAT S 2 81 oY) ) el S s 5V B
larger when an electron is gain
C. The ion is negative as the ionic diameter becomes AL (5 9B (aU) ey il ¥ B sl S il a1 C
smaller due the decrease in the electrostatic repulsion o g )
D.The ion is positive as the ionic diameter becomes AU 5 9853 ey 81 g1 R el S i e Y1 LD
larger due the increase in the electrostatic repulsion S 3 SN
5-
Why sodium ion Na™is smaller than its atom Na? ¢ Na a)3 aan e sl Na™ 5t PECRT R R
— i
186 pm_ 102 pm W ITZ pm
."’/ i’
Sodium atom (Na) Sodium ion (Na*) (Na) psss= 3,5 (Na)pssa o8
IT only
1 Quter orbital is left completely empty. Lz Uh S AL g 5 I I and II
The effective nuclear charge
I Lasall el pSY) 8 sl At ilsaly| IO
increases for the remaining electrons - ’ I only
I Increase in number of energy levels A3l b giee 20e 8205 IIT
- . IT and III

6-

Why CI” ion is bigger than its atom CI?

[~

@

¢ Cl gy aan s 38 CF 3l s (458 3l

P

KHALID ESMAIEL

<A pm 500 pm 181 7
Chlorine atom (Cl) Chlorine ion (CI) (CD 245 553 (CI) 255 o
IT only
| The electrostalic repulsion between Ci ol g AR Al Baly) :
' the atom’s outer electrons increases 5pall daaglafl iy pSR | T only
Il. The electronic cloud is stretched outward ol G 281 Sla ) anad Al
- I and II
" The electrostatic repulsion between the Oy \.Su'm g PSIY alnll las) "
atom’s outer electrons decreases gyl Aemylall ilsg BERY 1T and TIT
“<< sleal) asiiud
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18 853 ue (A5 Gl AUl (5 sl sV - 3 | 16 B + sl i [ 59

¢ Ol A 5ty Glay Lagd ¢ graaa ALY cllabadal) e s -1

el JSiy joais ple JS&y 2y
lly Generally increases
— = =2
ol JSiy join ] ale Jsdyalay | H-
Generallydecreases QM -+ 1+++HH 000000 e R —— =]
Sy pally ale JSiy 3y
Generally increases )
Generally increases
— _
ale JS& by il M - _
Generally increases M ale Sy ony 1]
Generally d

¢ ol ol Bl o 4l 400 <l oY) e (6 -2
a. Li* Tonsymbol | Li- N o~ F-

b. N Element ' 3 i 0
- b“ D /
c. 0? ki

d. F

3. Which of the following is true regarding 1* ionization energy in the periodic table ?

?éJJﬁ\dJA@J‘&JJ&'\@&\H@M@@&@&WLﬁi

Alkali metals have the highest ionization energy u\11_, il ‘_F'.».i la! ‘L'jiin lylell
lonization energy of noble gases equal zero e (5ybed Aladl) cajlall ol sl
lonization energy increases as we move Bypdll A Jim) e ol 28k dap
from left to right across a period cadl Il
lonization energy increases as we move Az gaadll o JE ue ;,,'L‘.Jl ala dlap
down a group Jid 0 el o

3. Which of the following elements have the highest first ionization energy ?
¢ ‘éji Ol d3Ua ;E\ A3 A palind) (ya Lfi

a. AI T PERIODIC TABLE OF ELEMENTS E
b' SI b Ta s & 7 e o 11:‘
C. P Li |Be B C|/N O|F|Ne
e ™o T T ;_Tu—
d. S Na|Mg ASi P'S Cl | Ar
o To |5 & |6 T |6 & |7 o @ o [ m 15m 1% 15 |
KiCaScTiVCrMnFeCo]NiCuZnGaGeAsSeBrKr
5 [ [m (a0 (e @ fa e [ Tl o j@ (e w0 |5 T [@ (s
Rb|Sr| Y 2Zr Nb Mo|Tc | Ru|Rh Pd|Ag|Cd|In Sn|Sb Te| | Xe
s (s |57 (12 |18 (m |15 [ (17 (7 [m Jeo [a1 sz o5 s o5 o6
Cs|/Ba|La Hf | Ta W |Re|Os Ir[P‘l Au|Hg| Tl Pb| Bi Po|At Rn
ST a8 (85 (104 s 06 17 [1e [1s w0 [ (12 [ms ma e |1e (v |18
Fr | Ra|AS R |Ob So|Bh  Hs| Mt s Rg (On N ' M Ly |Ts |Og
| e : — | ) | o | e | O W
KHALID ESMaAleL
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8y i Al o s ) (g SN i ) Lo

O [He]2s? 2p!

O [He]2s!

O [He]2s? 2p?
@) [He]2s? 2p?
Which electron configuration represents the lowest first ionization energy? £l Gl A B S () (g S i S La

@) [Kr]5s!

@) [Ar]4s’
1
O [Ne]3s
O He]2s'
[He]2s
£ 25/2024- 1< ladal -3
Which of the following correctly describes the first > E V) ol sl S pana <0 Cheay @L. Lo ‘__5‘.
ionization energy trend across both the period and fzoull 138 juddis dc ganally 8y5al) (e S
the group and the explanation of this trend?
a) First ionization energies generally decrease as Cpadl Sl e JEY1 e S bl il Ji
you move from left to right across any period sabiall slpdll diads Caes 850 ) s
due to the increasing nuclear charge
b) First ionization energies generally increase as you el (W ) e JEY) e (I ol Bl Sl
move from left to right across a period due to the Buliall sl dind Cases 590 (5 Dl

increasing nuclear charge

C) First ionization energies generally decrease as dcgana ol DA Jau JEN) xe 1Y) el clila i
you move down a group because the atomic S paal) ali Caus
size decreases

d) First ionization energies generally increase as icgana ‘__gi Dha Jady Ny xe d.‘.jfl ol el KKy
you move down a group because the atomic W anall 52l e

size increases

sleal) ém
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20 Jsanll e lede ganaglas s oo AL 5eSh Apdldl gy sall olaiW) = pdy | ] JSEN + Q) yad 62
e Ja eV Ges )0l e el () sl e il (g5l
e yaadl)(
¢ Al el Al 7z pay sl Lagd ¢ s ALY cillabadlalf ¢ 6 -1
ole JSiy oai ale JSiu 3y
T Generally increases
I —
B ] » . - —
ph’-#&u uﬂi‘e :: eb ds.ug -\‘JJ;I Ll
Generally decreases Generally increases T
I8y Lally sle JSu 2oy
Generally increases Generally increases
e
ale JSiu 33y M 0 M N
Generally increases B olo Sa janl s

Generally d

¢ A3k g Al JBYY puaial) ) ey LGN (gl ) Ssal gl M (559l Jgaad A -2

a. A - =
b. B A E F| |ID
c.C B
d.D
C

¢ Al S Al SV peaial) ) jady AN (g ad) ) Ssasll ghe AU 9l Jgandl -3
a. A = -
b. B A E F| |D
c.C B
d.D

C

4. Which of the following elements have the highest electronegativity ?
¢ Al S Al Joj 43 4l yualiad) (o

a. AI T} PERIODIC TABLE OF ELEMENTS ﬁ
b. S| o s & [ Te o ‘1;..
c. P Li [Be B/ C|N O|F |Ne
n 2 ”n " 15 1% ” -;‘I
d. S Na Mg AlSi| P S|l Ar
O I O 0 I € £ I e o O e
K CalSc Ti| V | Cr|Mn Fe|Co| Ni|Cu|Zn!Ga Ge|As Se|Br|Kr
5 (3 [ (a0 (e J@ fa [ [ le (o jw (e w |5 T [@ (s
Rb| Sr| Y 2Zr|Nb Mo|Tc | Ru|Rh Pd|Ag Cd|In Sn|Sb Te| | Xe
;:9_-‘:;:—;?7717};‘»_:.7 u- ;:—-;—u* u_
Cs|/Ba|La Hf{Ta W Re|Os| Ir Pt|Au|/Hg Tl Pb Bi Po| At Rn
& (e (8 |08 [vs 08 |17 108 5 e e T (e (e [n7 (e
Fr |Ra  AG Rf Db Sq Bh  Hs Mo Lv|Ts |09

i - wr I; l|‘;;- m nz2 "I) " |
Bh Mt Ds Rg CniNh FI . |
sleal) asiiud
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) i b i )

tladis Jayl g ) JSdi -2
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:\.J“JM\M\-C

paiall 83352 sall il g g5 -d
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ERNUEPB ALY
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G Aase 58 w2 - b
Al s daa g gl o a3 - ¢
iyl e 8IS i <Y s - d
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Jlgead) alail) i) g3 sl B aa sl Lial
23 ilal) 3ac (8 (gaiail (Aludl 5 das gall s Y1) oY) (385 Ak oy QUS| yal 76
g 2 g 5 Y] Tkl
24 Spa gty Al Jaladay 5 Sl e il plasinly (55 ASIY) s il S QUl) yai 76
b ol Jal) ) e g (s ST a3
Jised a7 5 Sl 3 g FREwN]
25 y},éﬂ\mjjgum#Jﬂ\e\mg&uﬁ‘g\#ﬂ\@ QUsl) al 77
b ol Jal) ) S sy (s ST i 3
Jiged a7 5 Sl 3 g FREwN]
26 S0V sl (B o uaic e sana o)l () 5Y) dindi Jay QL) i 77
iy ) g 53 Y] WA
27 0583 O 4 gaiia lasua (ga O sl (S5 a1 S yall Gl S zod | 4 Jsaall 4 QU a3 | 78

I:I-IL\_)QS Yalzia &“_!1 ..NI - + , 79
80
1- [Which of the ions below has the following ¢ bl g SOy Canll al olinl g e L“gi

electron configuration?

152 232 2p6 352 3p6 3d10

+
a. Zn?
2+ 12 Fil al &2 i} 14 5 26 & 8 3 30
b. Cu K | ca Sc| Ti | Vv |cr|Mn|Fe|Co|Ni|culzn
C. C02+ 008 40078 a4 5 478567 £0942 SLO06 | S403R | SSR4S SR Ok SR603 63 546 6538
2+
d. Ni?

2 — What is the ion of its element electron configuration 1s?,2s?,2p®, 3s2,3p!?
¢ 15’ ’ 25’ ’ 2P6 ’ 3s’ ’ 3p1 gr"JJm‘g‘ daii fi paiad C‘AJ‘M 05 L
X3- % X3+ % X- %* X+ *
3- Which of the following ions is formed by the loss of two electrons:
2 Ol G g S OBy ¢ 9S AY) il g e sl -
Cu" * Na* * Mg?** * S+ *

4 — What is the ion of the following orbital notation of its atom ?

{ 1 ¢ Al Jadadally 3 500 45 5S35 G e el (50 La —
@ @@Iaﬂs Mg* *  Ne * Nat * Na *

5- Which of the following is called the electronic configuration of the semi noble gas
(Pseudo- noble gas)?

¢ (el Qaall Sladl ) Jaal) Sl aid s SV o sl anle sl L Les sl -

1s?25?2p*3s?3p°45?3d™ 15°25?2p®3s?3p*3d™

2492 [ 5

sle ) él.u.l
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50 %
-

3 %

6. What the charge do group 13 elements tend to gain when they are form ions ?
¢ Ugil 980 Laie LgabuiiS) ) 13 de ganall pualic Jaad A1) Aad) e -

2025 - 1 — sbas— ale]]

+5 *

+3 *

O Gain two electrons

O Lose four electrons

O Gain one electron

O Lose two electrons

below. How does Magnesium form its ion?

The orbital notation of Magnesium is shown in the figure

colial Je& g_&. O ppeaiicall (KW a3l

fay alal) &g agaeniiall O35S S

T T (T TTL (T
—

1s

2s

2p 3s

Oy S sy

iy <) 4 Sk

2y Gy Sl S

Ontg 2SI} Sk

the element X with Aluminum (atomic number Al = 13)?

8- The orbital notation of sulfur is shown in the figure below. O Sl 098 i colial Je&l) o Ot Cuplll IRl e )
How does sulfur form its ion? faa aldl)
1s 2s 2p 3s 3p
O Lose four electrons EREPY. 4| e
(O Gain twa electrons Osig A8l sy
O Gain one electron 2aly 0 580 s,
O Lose two electrons O S sy
9_ What is the chemical formula for the compound formed from  aa X juaiall alath o il S5all A0LasSH dizall L

X: 1s? 267 2p% 367 3p?

AlX,
AlX,
AlLX,

AlLX;

SAI= 13 5 2l gl
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Cu"

Zn-*

Ni~*

Co

electron configuration?

Which of the ions below has the following

¢l g SR Can gl Al ol clig) e gl

152 252 2p6 352 3p6 3d10

21 22 23 24 25 26 27 28 29 30
Se Ti v Cr | Mn Fe Co Ni Cu In
4496 | 4788 | so94 | 3200 | 494 | 3383 | ss93 | ssev | 6333 | €139

11- Exam — T1-2023/24

The figure below shows the orbital notation of iron.

Which of the following is commonly happen?

caall jeaiad Gl uas slial JS2 ~iags

liaay L Bale 4:&,11..4'1

It

N

Wt [t

N

It

te [t

t

h

t

t

t

f

1s

2s

2p

A- lron atom loses the two 4s electrons only, and

a positive ion Fe** is formed

B- Iron atom loses only one electron from 3d

and a positive ion Fe'* is formed

C - lron atom loses two electrons from 4s and

one electron from 3d, and a positive ion Fe**

is formed

D- Iron atom loses two electrons from 4s, and

two electrons from 3d, and a positive ion Fe**

is formed

3s

Fe?' Laga Lyl 0S5y 45 5a Jaid (g oS 2al 53 Sii

Gnga Ugsl 035855 30 (ya Jaih 13aly Uy 58] 20all 50 Shi

3p

3d e Uy jSlly 4S a0y S 2u2al) 553 3k

30 G iy 7SNl 48 G g 5 sl 53 s

4s

Fe’* Lase Ul 095y

Fe'' Laga Uyl g5y

3d

Fe!*

KH

X

dLID ESMAIEL
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Ak a3l ¢ SIST ) aal g 5S35 i) aas Aaladiall 3,300 (3
Al gllaiig ¢ ST ) aaly 81S5 (5 ) i€ Aalaiadl 3300 (b
aguae)x”‘)'ssijf;‘\,ﬁsswjzsxg@smgw\zﬂ\ (c
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¢ cagall Gl (sl Lad e L Las 51 413
Al a5y ¢ ST gl aal g 58SE )5 Y ass Aalaial 301 (g
Ak gllaiig ¢ ST gl aaly 81S5 (5 ) CiSs Aalaiadl 3300 (b
:\étlae‘)l:jjcJ.\Si)ig.l&ﬂ\}jﬂ&uj‘)ﬂjwddw\};).ﬂ\ (C
Adlda gllasig ¢ ST ) aal g 5SS 5 i) a6 Aalaiall 3,3 (d

14- Exam — T1-2024/25

What happens to a zinc (Zn) atom when it gains fails S Ladie (ZN) Gaajlad) 553 Caaay 13l
energy? ZAn
(A7) UL +asl —
4s 3d Energy
a) It loses an electron from the 3d sublevel, and an giaall e Ug jiSlly 3d )il (sgiceall (o Ug Sl 22
electron from the 4s sublevel, and reaches Jull aul Sl canp J) iy 48 ol

the pseudo-noble gas configuration

b) It loses two electrons from the 4s sublevel and el asp ) Juaiy 48 il (sial) (e (g AU 2
reaches the pseudo-noble gas configuration Jaal) 4ads
C) It loses one electron from the 4s sublevel and Zn'" 0ol 0559 48 il (sinall (ga 13a)y Uy i) Sai

forms a Zn'~ ion

d) It loses an electron from the 3d sublevel and an (giesall (e Ug pSlls 3d cjdll (sgiesall (e U S 220

electron from the 4s sublevel and forms a Zn?* ion Zn* (5l (5S55 48 2l

15- Exam — T1-2023/24

The atomic number of zinc equals 30, and its electron e S sl aly 30 (gl reaplAll (5530 2l
configuration is 1522522p63523p64523d10 1522522p63523p64523d10 S
Which of the following is the Pseudo—noble gas ¢ paiall 134 e Juaill anlt Gl (oSS ea fL‘ Lea _;1

configurations for this element’s ion?
A- 1822s22p03s23pS4s23d®
B- 1s22s?2p®3s?3p°3d!°
C- 182-2822p63823p64813d9
D- 1s%2s?2p°®3s23p°3d”

KH

dLiD ESMAIEL
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16- Exam — T1-2023/24

Using the chemical equation by the electron Ay STV Sl ) A play Alias) Alsladd) Lasdiid
configurations (noble-gas notation) for sodium oxide pondgeall 28l 39S Jelid (Jadd) HA)) e )
formation reaction

L7 KSR €13 B S R S —————

Na o

Which of the following chemical equations represents il jaanll di ks Jelall 138 S ) Llash ey oladl! ,‘;‘
this reaction in Electron — Dot structure?

A- Na“+Na‘s :O:: o’ +[N§]* +[O:|2'
B- Na°+ :6:: — [Nér +[°:|-

c- Na: +:0: [N +[o]

D- Na‘+Na‘'+ :9:: —>[N€|+ +[Na]+ +[O]-

-17

Which of the following statements is correct according to the a3l Je il Ay daane A ) )
reaction below?

Mg +:5: — [Mg] +[s]”

A. W11 is considered an atom which gained 2 electrons SO DA (i g S CapnalS) 53 V1 e LA
during the reaction

B. © is considered an atom which lose 2 electrons JOURN A g SN Cabb 5 3 5 el B
during the reaction

C. The formula of the formed compound is /1o © 15 A 3K oSl A C

D. The overall charge of the formed compound is - oA CSiall G jall I Lal) D

$1522522p® 352 3p5  sa (X ) oumaind g S i il oM o) ey Le-18
a- X
b- X*
c- X%
d- X*
$152 252 2p°® 352 s (X ) oaind g i) cai il oM ) ey e -19
a- X
b- X%

c- X%
d- x* —
sleal) éb.u.\
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¢ Ol (A (e G aSiall (g S pall Apibiasl) dral) La -20

5&+..Y':—>?

a- XsY>
b- X2Ys
c- X3Y2
d- X2Y3
§ Al 55l lpand ikl Y, X cpscinl) (a O sSiall (i) A La 21
Element X Element Y Group 15 X2+ , Y2 ( a
\ + -

[+—Group 1 | 0 X% Y (b

X*, Y¥(c

X3 Ys (d

¢ Al oAl Joaadl B (e ganall pualing (3laty Lad s b Laa 6f 222
A S0 i s ) 3 65 ] e sanal i eaiall 53 (3

Element X Element Y s 50 ﬁi
~ Group 15 - W O ) . . .

_ & S g i< 3 aniSE 15 de ganal) b yaixll 33 (b
+—Group 1 | ) i
s O sl

2K 5 S0 1 28 1 Ao gendl 8 yaiall 333 (G
b ¢yl

L}SAQM}}SS\3M15KQM\GA)AJA\SJJ(d
Case O

¢ AN o9l Jandl B Gyie ganall paling (3l Lad s b Las ¢ -23
5 (3 ) 5 2 e yamall b el 555 (@
group 17 i 5a O sal
—|_ B 4a iy ) 7 anii€s 17 de gl b yeaiall 3,53 (b
s & sal
5 e 5 ) 5 2 e pamal b yemiall 553 (
G e sl
S aay S 3585 17 e yandl b peminll 53 ( d

a0 s

¢ A gl Joaad) ARl Y | X Gl (e (o aSEal) (i g¥) Adadi La 224
Element Y Xz Y% ( a
Element X ’

_\ group 17 —I/ X Y-(b

3- group 2 X Y3'(C
X3 Y3 (d
sleal) ém

group 2 ]

— T F T
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Which of the following cations and anions complete

the chemical equation below to form an ionic compound?

A5asSH Alsbaall JaSi AN ciligal¥ly lisalSl (e (6

€ el CSya gl oliad

[Na]® + [F:]

[Na:l™ +  [E]
Nal™ +  [-F]
[.[\]a.]"1 + [.:[E.]'l

-25

Which of the following cations and anions complete the

chemical equation below to form an ionic compound?

[Ne] 3s2 + [He] 2s2 2p* >

Cation (ysal€ | Anion  (yeul

[Ne] 3s! [He] 2s* 2p°

Cation (s3S |Anion el
[Ar] [He]

oLl 25La Kl Alslaall (oS3 2000 gy gl e (o

€ ol Sra el

Cation (yssl€ | Anion (el
[Ne] [Ne]
Cation (ys3l& | Anion s

[Ne] 3s* 3p°®

[He] 2s? 2p¢

27

What happens when aluminum reacts with nitrogen according
to the equation below?
A — The Aluminum atom gains § electrons and forms AP~

ion
B - The Aluminum atom loses 3 electrons and forms A
ion
C - The Niirogen aiom gains § elecirons and forms N¥ ion
D — The Nitrogen atom loses 3 electrons and forms N** jon

i oy i) ae pgiaf] ol Lesie tisay ke
Falual Alsladl

AP ol 385y Sy 780 5 gl 55 s - A
AP Gl 58y g S0 3 asnaf) 50 i - B
N Gpd 535 clig 580 5 g sl 553 oaits — ©

N O LSy g 50 3 Ll 83 56— D

rrrrrrrrrrrrrrrr
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28- Exam — T1-2024/25
When aluminum reacts with nitrogen to form aluminum s (e gS Cpag il ae assiagl! Jeli xe
nitride. Which of the following occurs? A:”‘:”“‘  JOVPR P PO IR IR
(-
Ol
Nitogen

[0 0O 111
58S -S" _l)

a8 ol s L

a) 1 only (Ne) (gl 5 5SY Cas il ) ey ilig 51 3 o gaialY) 550 235 :
b) 2 l Aluminum atom loses 3 electrons and reaches the electron configuration of neon (Ne)
onty
(Ne) ool g mSYY sl ) Jeady ilig S0 3 G i) )0 oSS R
C) 1 and 2 Nitrogen atom gains 3 electrons and reaches the electron configuration of neon (Ne)
AP g Cilig 5 3 agaalV) 5y3 A
d 2and3 S F .
Aluminum atom loses 3 electrons and becomes Al®
N oy lig Sl 3 Gl 853 s 4
Nitrogen atom gains 3 electrons and becomes N**
N gl adail) &) 63 sl A aa yall dadal)
28 Ol da 535 Jlenai¥) da 538 A oY) LS jall 4l 3udll ailiadl) & 5 Qs e , 82
S ALadl ¢ 4l gl 3 jeaaia ol dibia )5S Ladie L jeS)) Jra il 3

1- Exam — T1-2022/23

Tonic crystals have high melting points

and high boiling points because

O Tonic liquids compounds do not conduct electricity

O Tonic solids compounds are excellent conductors of

electricity

O Tonic bonds are relatively weak

O Ionic bonds are relatively strong

e leaail cilas Ll Augly) el

............ e aa.ﬁﬁ_)ﬁ ulék‘— Q\;)Jj

AL G351 S pall 5Lyl Juagil) pre

Tkeal) L) Syl aall Sl Jea gl

Gisns A oY) Jag M Cnn

Gt Tais) Jadlg ) 558

KH

X

dLID ESMAlEL
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2- Exam — T1-2023/24
Regarding the properties of ionic compounds, which of the g L',:lL. Las L‘gi e Syl pailaady ale Lo

following is incorrect? fEaaa

el Lo s Yy Aladl) C3ladl) (58 Jads LgiSLl Rt Sl eSS edideal) Aladl o 4.':,55"‘ Sl
An ionic compound in the solid slate, the ions are locked into fixed positions by strong altraclive 1

forces, as a resull, ionic solids do not conduct electricity

el Jeags Wy Aladl) 3ol (558 Jady LgiSLl o &b SV 0S5 cJaladdl Ula ol AL Tl & ,s,;il &Sl
An ionic compound in the liquid slate, or is dissolved in solution ,the ions are locked into fixed

2

positions by strong atlractive forces and does not conduct electricity

S N Jagiy S5l 5)a Sl 0sS5 (Jaladd Ala ol ALY VL & 4.",_4‘il S5l
An ionic compound in the liquid state, or is dissolved in solution, the ions are free 1o move and 3

conduct an electric current

a- 1and 3 only
b- 2 only
c- 3 only
d- 1 only

3- Exam — T1-2024/25

Which of the following is not a property of ionic Paa¥) Sl ailiad e gl S L

compounds?

a) It conducts an electric current when it melts or OsS oLl B g gl jgeali Lasic AljgSll LAl Joasd
dissolves in water to form a solution Yslaa

b) Their melting and boiling points are high il e Lt Wajlgall Sila o

c) lonic crystals require a small amount ot energy to slal ) el A8 e AL 2008 3551 ol pgld) ke
to be broken apart

d) lonic crystals are brittle, hard, rigid solids Gday dughy dia Llal 45,Y) GLSHal iyl (9SS

|H<< slenl) él.u.\
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Il

alail) i) 53

sty ‘;3 el dadal)

29

a5l e A a5 8 sl ,ili e 5l | 9 JRAN + QSN a3 | 83

Gl Al B olll Giang La puad ¢ (gl S e Bl Ao A A 368 Bl (G il JS) 1

(==
§§§§ §§:§§

¢ 358l oA

A 5¥) Adayl  Comi a3 5Ll ,uSii- g
) g (3l ALE LY 5,0 SEY - b

enaith il ) gy sale) G 5 sl uSi g
AT 5 ) glaia dgaliidl b oY)

o W) i sale) a3 5Ll HuSii - d
a5 ) slatae dgliidl b oY)

¢ AN 40 jlae A8 oY) @l ) AdLdA i La =2
‘g;—b)f'ﬁ! s -a
i ol sl e a5 i -b
i Alaie ciliads o lal o cladall ~ L il
Y G Jagl g )l Camacand

e LS iy i gl 85k 3ok 2 -3
paa Cliphs ) <l ySIY) Jul -g
) e s 755 O3S -b
i ABlaie Ak Y Gl of e -C
A g il 3Y 390 -dl

cooe zladl) g (3 g1l lasan a1 Alia] Gl 2
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