@ @
Em— W Academy - Online Teaching

(0 gal) (adl) daala (5 yund sliasS

Topic: Pre Chemistry

Instructor:AmmarTelfah

Chapter (4) — Part (3)

WhatsApp & Telegram
(00962787124146)

e

1A 9
o stell daala Jio dabisall Cilaaladl dllal cdiala 4 65 <l ) g0 a0 40alSY) @
S a5 a5 il ilaala 5 ¢ )Y JalaAa ;Y Aaalal) 5 L ) i€l
Aeialla il 0 jala (5 Al daala (515 4 all daally
i gl 5 LIl 53 guimnall g bl ¢ Las] e il pe arandl Sl il 5 oal) @
[all g all ) s g elian ) 5 Cilacaly Hll 5 oy il 5 Ls sl sl
Ol 30 sall 03¢ (s ylall 5 il U8 5 2ld jlan a Guaigall da sy ) by Jill s @
Sl ) e LYY ) sl iy L)) ga ) siaily | gany 5 Lead Ay smam (g 520y
R
ISV A 520 (g 03 3 g9 Aaalal) sdga daiiall Adadl) e ol axisj 50 gl laika @
L5 2d L U8 G oaad 5 il 4l e 3 S8 38 g Al i) il
LA Y el Jala Al Jaacsi s J sall dand Loayl 8 si40a0SY) @

el e tnsts (G)

OR L

(00962787124146) sl 5 o a) i 5 1Y) o Joal il ¢ jlusiicsN




A+ Academy A+ Academy - Offline & Online Teaching

QUewrt0r77 Numbpss

-

- QUantuwm number's: A seret oS rwmbs which descr e

\eyious propo—ties oS Lhe orbiteld
{ o S o qfa—d\ )y‘-'—’»‘

M el Sory b\»;;m»)\m : :
Sl Sos ))‘SJ «;y.»u =28

Quarnkum 1vmbes,

- Lach electsvm iz an atow; has a sef wiéh U-

B principed Quarndumr rivmbes” (r2):

- & "

- Aas [pé%b\al Jadued ¢ 1,72 3,

ua,ée_d £nervy , Si28, /ow Gasr &he g ocdFor1 Soer NUcteus.
(1) ace SVBFleus -

(L‘$> 35> 25) =y s Jzk\\a_go b,/gy)))m; d_[_a_;u,? y : -
y\z—u—’—‘ o) Bl sr O - e\ Men wslb o -

2,/ Mgdlaw p10r0r2LUr71 uarbuvr ravrrrbe—(L):

- Hers indegrod Vadues: Frem (0 Lo 7—1)
. Sh esbibte
. seladed: Shege °F
- VJedue o5 (L0): o 1 2 3
d §

Particuta— subshell: & P

[_17 T AmmarTelfahWhatsApp: 00962787124146



A+ Academy A+ Academy - Offline & Online Teaching

2/ Magyredic. Quarntusmz rjvm bo~ (#777):

- Has integysod Vedues: pebwees S (L Lo -L)

- Roderted: csyen e tion orbited 177 space.

- subshedl (L) (/7742 grienéa.lioﬂ
 %:o0 o S
P:1 ("“101 1) Px f fu, PZ
d 2 (_zl'..IQl I, 2) d)(y ,dx?,dgz,dxz_,ﬁZ, d 2

‘ﬂ ’The spiv7 @uankvm rvmbess (7%)
>u)) OB ks amiasy )

- .6{95 oly £EWe Neuues: ("*‘ "'/) ( (5 2248

- Reloted : spi7 elec&ror7s w2 or-hbited (_LE_ gﬂ;‘ﬂt",‘,”)

R‘UQ I o ajves ater? Vo tWe clecloas Car? Nave &he
same Set oS Sour Quantvm yvrmbers( 1l Ly 4772, 177%) .

e o wesO\slZey ! semsassnsl & idmly
o\l Ve Q.{J/b\ f-a ~e> u’\;on_) -
SVurmziary : e ble
Ner?7¢, sSum bo | Veuueg Examples
1) erwiciped @A EV?7? Fumber V] positive Irbeger 1,2,3 ~—
.ZJ Priglas Prcrmerén nvriber - Intecye— (@ Lo s=1) O v -
3] Nagnebe @ Uaraturm Wmbe 7?7 (—¢ te +2) =L 0 4L
Y <017 @ Uan bvri nunbes /77, (—k- —
¥ e i SO NIANCTREY

E AmmarTelfahWhatsApp: 00962787124146



/
3 r=| + L=o ¢ 17 zeo ¢ 7% = *7
s
2
. 2
//e LS —_—f =l + L =0, 7y zo ,ms_—'/z
1s
- {
//V*"'i"ﬂf?-—iii-ﬁz”&‘“e"m‘“-r’é
is
Li 1sY 25 _ -
2') / S/2s 77 = /g,

Ex(1): Which one of the following sets of quantum numbers is not possible?

n ! my m;
A4 3 -2 +12
B.3 0 1 -1
C.3 0 0 +1:
D.2 1 1 =172
E. 2 { 0 +172
A) A B) B C) C D) D

E) E

Ex(2): List the following sets of quantum numbers in order of increasing energy:

L n=4,/=1,m=1,m,=+1/2

II. n=3,1=2,m=-1,m=+1/2

. n=4,/1=0,m=0,m,=+1/2

A) I<II<II

B) I<II<I

C) HI<II<I

D) I<IlI<II

E) II<I<II

Ex(3): A possible set of quantum numbers to describe an electron in a 3d subshell is
A) n=3,/=0,m=0,m,=+1/2 D)n=3,/=3,m=1,my=-1/2
B) n=3,/=1,m=0,m,=-1/2 Eyn=2,7/=0,m;=0, m,=+1/2
C) n=3,/=2,m=1,m;=+1/2




Ex(4) :Which quantum number distinguishes the different shapes of the orbitals?
a. n

b- ml
c./
d. g

e. any of these

Ex(5): All the following statements about the quantum numbers are true except
4. my has 2/ + 1 possible values.

b. n may take integral values from 1 to .

€. m; may take integral values of +/ to —I, including zero.

d. I may take integral values from 1 to n — 1.

1 1
© mg may take only the values of +3and —3.

Ex(6): How many electrons can be described by the quantum numbers n =3, /=3, m;= 1?2
A)0

B)2

)6

D) 10

E) 14

Ex(7) In the ground state of an atom of silver (Ag), how many electrons will there be with the

quantum number / = 1? (The #, my, and m, quantum numbers may have any appropriate
values.)

A)9 B) 12 C)18 D) 24 E) 36

Ex(8): Which one of the following sets of quantum numbers represents an electron with the highest

energy?

A) n=3,/1=2,m=-2,m;=+1/2 D) n=5,1=0,m=0m,=+1/2
B) n=4/=1,m=0m,=-172 E) n=4/=2,m=-1,m;=-1/2
C) n=4,/=0,m;=0,m,=+1/2

B



Homework
Q1) Which of the following is not determined by the principal quantum number, #, of the electron in a
hydrogen atom?
A) The energy of the electron.
B) the minimum wavelength of the light needed to remove the electron from the
atom.
C) The size of the corresponding atomic orbital(s).
D) The shape of the corresponding atomic orbital(s).
E) All of the above are determined by 7.

Q2) Which one of the following sets of quantum numbers is not possible?

1 { ny m,
A4 3 -2 +1/2
B.3 2 -3 -12
C.3 0 0 +1/2
D 4 1 1 -1/2
E. 2 0 Q0 +12
A) A B) B O C D) D E) E

Q3) Which one of the following sets of quantum numbers represents an electron with the highest energy?
A)n=2,/=1,m=0,m,=+1/2 D)n=3,/=2,m;=1,m,=-1/2
B)n=3,/=0,m;=0, m;=-1/2 E)n=3,/=1,m/=1, m;=+1/2
On=2,/=0,m;=0, my=+1/2

Q4) The angular momentum quantum number is best associated with the
a. shape of the orbital.

b. number of orbitals in a subshell.
c. energy of the orbital.

d. orientation in space of an orbital.
e. none of the above

QS) Which of the following sets of quantum numbers (n, I, mI mg) refers to a 3d orbital?

22003
bs41_3
“42 2 +3
dy31_1
©321 -3

Q6) What is the value of the angular momentum quantum number for an electron in a 1s orbital?
a.2

b. 4
c.3
d.0
e. 1



Q7) A possible value of the magnetic quantum number m; for a 5p electron is
a. l.
b. 4.
& =5,
d. 6.
€. 3,

Q8) How many values are there for the magnetic quantum number when the value of the angular
momentum quantum number is 3?

a. 12
b.7
c. 1
d. 4
e. 15

Q9) An orbital with the quantum numbers n =5, = 2, m; =1 may be found in which subshell?
a. 5f
b. 5d
c.5p
d. 5g
€. 38

Q10) What is the value of the principal quantum number for an electron in a 5d orbital?
a.—5

b. +é
c.5
d. _
e.2

[

B

Q11) What is the value of the spin quantum number for an electron in a 4d orbital?
a.4

b.2
) 1 1
€ either +30r —3

d. _1

c. +=

Q12) Which of the following sets of quantum numbers (n, [, mi_my) is not permissible?
8992 143
b3 10
€200 +}
do 1o +}
€400 -1



Q13) Which of the following combinations of quantum numbers is permissible?

L p=1,1=2,mi=0, m=—3

1
b'n=3,l=2,ml=1,ms=+§
1

2

C'n=3,l=3,ml=1,ms=+

dpn=21=1,m=-1,m=0

= 1
‘n=4,1=3, ml=4,m;=—3

Q14) Which of the following statements is incorrect?

1 .

2 The set of quantum numbers n =3, /=2, mi =0, mg = —3is not permitted because m; = 0.
1 .

b. The set of quantum numbers n=2,1=2, mi =1, mg = —3is not permitted because n = /.
1, s

- The set of quantum numbers n =3, =2, mi =1, m; = +5is permitted.

1 .
d The set of quantum numbers n=3,1=2, mi/ =3, mg = —3is not permitted because m; exceeds /.

€. The set of quantum numbers n=4, /=3, m/ = —1, mg = 0 is not permitted because m; = 0.

Q15) How many p orbitals are in the n = 3 shell?
a. 1

b. 6
c.0
d.5
e.3

Q16) How many orbitals have the set of quantum numbers # =4 and / = 22
a.5

b.9
c.7
d. 1
e.3

Q17) Which orbital or orbitals is/are specified by the set of quantum numbers #= 2 and /= 1?
a.2p

b. 3s
c. 4d
d. 1f
e. 2d

Q18) Which of the following combinations of quantum numbers (n, I, m;, mg) do not represent permissible
solutions of the Schridinger equation for the electron in the hydrogen atom (i.e., which combination of
quantum numbers is not allowed)?

A)9,8,-4,12

B)8,2,2,1/2

C)6,-5,-1,12

D)e6,5,-5,1/2

E) All are allowed.



Q19) Which of the following sets of four quantum numbers (n, I, mi_mj) correctly describes one of the
valence electrons in a ground-state radium atom?

2710 +3

bg 10 +3
©720 -3
dgo0 -3

€700 +3

Q20) Which of the following statements is false?

A) An orbital can accommodate at most two electrons.

B) The electron density at a point is proportional to \412 at that point.

C) The spin quantum number of an electron must be either + % or — %

D) A 2p orbital is more penetrating than a 2s; i.e., it has a higher electron density
near the nucleus and inside the charge cloud of a 15 orbital.
E) In the usual order of filling, the 6s orbital is filled before the 4f orbital.

021) The size of an atomic orbital is associated with
A)  the principal quantum number ().
B)  the angular momentum quantum number (/).
C)  the magnetic quantum number ().
D) the spin quantum number (mz).
E)  the angular momentum and magnetic quantum numbers, together.

Q22) The shape of an atomic orbital is associated with
A)  the principal quantum number (»).
B)  the angular momentum quantum number (/).
C) the magnetic quantum number (m)).
D)  the spin quantum number (m).
E)  the magnetic and spin quantum numbers, together.

Q23) Which of the following is a correct set of quantum numbers for an electron in a 5/

orbital?

A) n=51=3 m=+1 D) n=4,1=2,m=+1
B) n=51=2m=43 E) n=5,1=4, m=3
C) n=4,1=3,m=0

Q24) Which one of the following sets of quantum numbers can correctly represent a 3p

orbital?

A) n=3 /=1 my=2 D) n=3 =1 my=-1
B) n=1 [=3 m;=73 E) n=3 [=0 m=1
C) n=3 [=2 m=1



Q25) Which of the subshells below do not exist due to the constraints upon the angular momentum
quantum number?
A)2d B) 2s C)2p D) all of the above E) none of the above

Q26) Which of the subshells below do not exist due to the constraints upon the angular momentum
quantum number?
A) 4f B) 4d C)4p D) 4s E) none of the above

Q27) An electron cannot have the quantum numbers n = ,1= ,my =
A)2,0,0

B)2,1,-1

03,1,-1

D)1,1,1

E)3,2,1

Q28) An electron cannot have the quantum numbers n = 5 4= ,my =
A)6,1,0

B)3,2,3

C)3,2,-2

D)1,0,0

Ej3,2,1

Q29) The elements in the period of the periodic table have a core-electron configuration that
is the same as the electron configuration of neon.

A) first

B) second

C) third

D) fourth

E) fifth

Q30) List the following sets of quantum numbers in order of increasing energy:
. n=4,/=1,m=1,m,=+1/2
II. n=371=2,m=-1,m,=+1/2
HI. n=4,/=0,m;=0,m,=+1/2
A) I<II<II B) I<HI<I C) MI<II<I D) I<II<II E) II<I<II

Q31) The number of orbitals having a given value of / is equal to
A)2l+1

B)2n+2

C) 3l

D)l+m

E) the number of lobes in each orbital




Answer Key:

Question | Answer | Question | Answer Question Answer
1 D 13 B 25 A
2 B 14 A 26 E
3 D 15 E 27 D
4 A 16 A 28 B
5 E 17 A 29 C
6 D 18 L 30 &
7 A 19 E 31 A
8 B 20 D
9 B 21 A

10 C 22 B
11 C 23 A
12 A 24 D
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