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Gives infFormation about the types and nuwkers of atoms in compounds

Q-1. The molecular formula. of the following compound is:

H
O b. | C.
O e 4
oM °" "o N /
OH
Answer -

Simply,Count the number of each atom in the compound.Write the otom with
their number in this order: C.H.N.O. Hq\ogens

Qfd g"
CHy

Nobe that (M) before (0)

Q-2. Whet is the formal charge on each of the following:
a. N atom (A\'om'sc Nuwmber -.-‘l) n:

to find the formed chomge we Suhtract the number of electrons
assighed 1o om olfow ¢rom the number of valence elecbrons

Formol Chaurge = Velence & - Asmgv\ed €

Vs

N 3o for N, valence €=5

No , _ So:5-Y=+1
\"!]l? Assigned & =4 °


Mobile User


b.Ng and Og atoms (AMtomic Numioer N=7,0=8) n:

i . C‘“3 L 'CH3
:°§N/%\6/C\é 1
{,? AERAEERL.

C-Sulfure atowm (Atomic Numboer = 16) 'n:

2 g =8
9/
Answer :

Atomic Number= 16 So: 2,3,6

Volence €=6 AN formod =6-Y=+2
Assiqned €= 4 Clmrﬂe

Ne 1
A

d.C3,Cg amd 03(C26,0=8)in:

E| c C\H3 ‘ f.\-\;
3 | 3 §N,
:Q: H
e. 01 in:

:0—~N=c—cH—c=0
6 | 5 | l4| 3| |2] |q

Answer :

ol N :5-4-+1
gl

<NY

32‘

of (0) =6-7=-1
fg%e( ) 3

o ‘1
5'0. 2

4 3

Note:

Through atomic number, you ton find
the numboer of Valence electrons usiv\3
electronic distribulion.

€y: Atomic Numloer of 0=832,0 VE-G
Ca- 20_,2,8,8,3_ VE=2

o Jf the periodic tobole is available, then:
number of group = number of V6
€9: Nis ihg__”'grou.p
VE=5

Answer :

(-'omo&
MGLCQ = q"3= +{

(-'omal
Charge (Cs)=4-3=+1

(-‘omal
Charge (07):6-6-0

Answer :

ormaf
FUurSe =(o’7-"1



f.N omd O atowms in:

Answer:
\K)/\b: foma.( (M)=5-S’=0
' I C(uwae
ormal (0)=6-7:--1
| (C(uwae( )
9.N atowm in:
H H
v Answer -
H-B-N—H
| ‘ lee = ‘;-q ='f'1
H H J
h.N omd C atowms in
Answer:
L formal (N)=5-4:=+1
H_EEN—Q: Ckwrae
omq! c = U-‘I=O
(Ckwae( )H A
¢.Notom in:
O Answer :
fomd (M)e 5-Y=z=+1
/N\ C(«.mg)e
C('l3 CH3
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Q-3. Strucbwrod (Constitutional) isomers:
Compounds With the Scume molecular formulo, lout diffexen\' Structural formula

a.Which of the following are strukwrald isomers?

f)cyHs  2)CyHg 3) CsHyy Yeyy 5)cyly

Answer :

Since the moleaular formulo\ for each compownd is olready provided in the
Question, then all you have to do is Look for 2Similow formulas.
Clearly fomd Y hame different Structwres,but the Some formula (CyHs)

lo. What is the magimum numher of constitutal isomers for CyHqBr?

Answer
when finding the number of isomers for a certain Compound, Sta.rt first with
all the posible continuous Choins you com Come up with.

on Cq | s . omCy
U B
. &.rq \ ||'| 1 ﬁ' |r‘1 ||.| Note: Br
H:1ci—;_$—3cl .llc(.' H or H_:1c‘-zcl:-5cl' -qc|' ! H CH 3(‘;“ J_CHQCHZ-BI‘ ond (‘,I-I3C3HzC2H¢;\'\3

4 2 1 — 49 «—

1) "!; l's H3 Hl 2) H HHYHY these thains awre the Same as 182
but z_lggging iS from fhe right

X wmake Swre You houe the 4movin«3 Br.aiqm for  instead of e left ?
right wumber of H afoms more “possibilites

if the Compound hawe Yor more carbons,we Come up with branched chains

@ Bronch @Br&nd\
So in total there are

C§H3 : %H ~CHaT 5‘; or. CHa= -f," - C"'\3@ fowr possible isomers

3) '-I) Br for Cvl'lq Br

oncCy




c.What is the maximum numher of constitufal isomers for C3HBrF 2

Answer :

Since we howe 1 ha(ogens ey com be either on the Same carbon
or on digferent Carloon ofoms.

9 79 o9 4 ]
-CH,-C -C- CHy- M —cH CH—-CH-cH
§H3 2C—H2 i ‘('!_ CH3 : C“3 3 2 3 2
F F S onl 3 carbong So
(4 Br ) r ‘Br l:‘gnching is hot
Sowwne %1?H -2C-H'L-§H3 cHz_ SH _ c“z Possible.
F Q 3 1 «
Sme |r ‘\=
So there are fine possible isomers a3 CH;~CH-CH,
-1 2 3

d. Draw three constitutionod isomers for CyHy.

—

Answer :

ACC.oroliv\a fo the formulo, fhe compound is an Alkene, meaning it containg
at least one douwbole lbond. So the change will be in the position of the dowble
Bond. Starting with continuous chains:

CHy= CH—CH,=CH3 )CH 3—C|-I =CH-CH3 Reminder:

1) 2 AlKownes : c,,l-lm 42 (vd“‘hovit halogen)
AlKenes : CyH,,
for bromched chains: -With halogens: H atoms +halogen =2n +2
CH 3 Note :
] Butene (CyHg) house & isomers intotal,
CH,= (Zl-I—C.H3 bub 2 of them are cycloisomers.

3) Not Req,uired

€ V)L 4 et Y



e-Which of the following is a Set of strudkural isomers?

Br
/'\1/\Br \:\‘5' D\/ >q(\3'

Answer :
Same oS before, we Lok for 2 Compouncls wWith fhe Same molecwlar
formulo.So we need to find the formule. for all the Cpmpowr\ds

CH3  cu
Compound 4. /i\/c\2 Compound .3. )\/

CH
. CHy

CgHyBr C—«;H“Br

CH R ¢
Pepet o Sr Compound 4. _>°:f%>f\nz Br
CyHoBr CgH®r

Q-Y4. What are'the.fund:ioml groups present in the following Compounds?

Note the dl @
betww\

Amine Amudc
R-Nuy
R ’u\N\ R




Q-5. What is the correct electron-det representation for NO; 2

Answer

Electron-dot representation (also Know as Lewis Structure) is a representotion
of the valence electrons of an afom.So for Single atom: :0: or ‘N

But in order fo find it for a compound, follow the Steps:

1. Find the total number of electrons in the compound:

=VE of 1" Element + Number of ifs atoms 4 VE of 2Element + Numioer of ifs atoms ..
the mmgowad %

the compound
"+ for neglive
in NO, -G»1+06*2+1=18 Charge
— for Positive
chanae

2.Drawr all atoms making Single bonds with the central otom. After that, Strast
e o Qo . :-llke .
dividing the rest of the electrons on the adioms, making Nete MMQM Mo\tommlmmo

Suwre M all appls the octet rule except for H (Cart be o central atom).

O-N-0 ~» o_ N"O The ni\'rogen didw+t apphjike
T W rule, omd no more electrons left.

$Divide the electron v © Applied
on the terminod otoms first, e nule
then the central atom.

3.1 the centrul atom didnt apply the octet rule, then one of terminol atoms donote
2 (or more) electrons fo malce o bond.

:.(:.)— N-(:a NS :.(:.)— K\:Q:

U.Lastly, the owerall Chourge (whether positive or negative) of the compownd
remouing wntouched. Tae final representotion:
o o =  for check:
[3.(_)=N"-Q '-] if you Caloulate the formald charge to all atoms
in the compound it Shouldl gine you -1,
:6— K\:Q:

6-7=-1F ¥ =1,6-6=0
5-5-0



Q-6. Geomebry and Hybridizolion:

Rewminder:
Geometry Angle Where tofind «The hylbridizodion of a bond is howmed
« SP; : Telralwydral - 109.5 _Single bond ofter the \'tndgﬁon of the atoms:
« $P,: Trigona) planar _ 120" Doulole bond cn_c.e{g,,\ sp-50,
| s s,
« SP: Linear - 180" Triple bond
Applies to: Carbon. Oxyaen «The Polarity (Strength) of & bond depends
e Ni XHS on fhe pucenia%e of S- (;.fbamdzers
Hydrogen never hyoridige I Tpob WP =0t IS
asked olooul; an H atom, the §p, "> 18:2P k3=0.33 Strengi. Poiaity
answer 13 ql,waﬁs é SP 18 1P '/2=0.5 Electronegodtivity

the Stronger the bond, the Shorter it is:
sP (SD1<SP33 accordling to l.ehgﬂn

a.Who is the hybridization of each atom inthe following compounds?

(o}
1 2.CH,=CH—CH,—C=N 3. C(/\b)\
N\

H
y /c =0
H
3.4-';_@-11«»_SP3 2,0 . o0x SP31,2,5.8.M1216
Single Bond 4y g i 17,4
1.2.7.8_9.10~SP, 3. SN, T
Double Bond s < 7 - N 11 sz: 3,“,0,?’q,1°,13
* 15.
- H
2.CHa=CH—CH;—C=N SPy:3 y. q 0 1.1~3h,
1 2 3 U} s H
spz'-.',z
SP:y4,5

Triple Bond



b. What is the geomebry, hybridization and angle of each of
the following compoundls?

1. Catom in: CH2=CHZ 2.Cotom n: CH3—CH3
3. Caltom wn: CH3+
VA’
N3
Answer : 1 Why cH2 hybridization is SP, despite making no
. - ’ double gongs? P : J
1.Tr\or3nad Planar_se, 120 From the positive Charge we can fell o pair of &
2Td:mh5dra( _$P;_104.5" 9ot Lost trom the orbit, So i became SP, instead of Sy’
. e T
3Triognal Planar_sp, 120 30 72";-,_- e ]
Sy ——> P2 et p_ S0
orbital ~ 7 R
TR,
Triognal Planar

¢.Which Structure has the Shortest Single bond ?
2.CH=C—-CH=CH, Y.CH=C—-C=CH

Answer :

As staited before, the Stronger the bond (more polar), the Shorter it qefs:

SR,=SP, so¥sp, spziSps ...... -
9.33+0-33 P +0.33 0.33+0.25
T 033 =0.58
Y.CH=C—C=CH
Spsp

Highest S-Character percentage.

0.5+0.6 Strongest bond, shortest bond.

:0.1



Q1. Electroneqativity: The ability of atom to aftract the electrons of abond

-To determine the polarity of acovalent bond,Subtract the electronegativity
of the two afom,if the difference is:

1. €0.5 :Non-Polor Covalent Bond 2.0.5-1.6:Polowr Covalent Bond

Which bond is the Least polar?
o.0-H b.N-H c.C-F dC-H e.C-0

Answer -

o.0-H b.N-H c.C-F d.C-H e.C-0
35-21 3-21 4-25 25-21 35-2S
=1d =09 =16 iﬂ .

So a C-H bond
is non-Polar

Which bond is the most polar?
o.C-F b.C-Cl c.C-0 dC-H ecC-C

Answer :

o.C-F b.C-Cl c.C-0 dC-H e.C-C
y-25 3-25 35-25 25-21 25-25
= 1-_5_ - 05 - 1 :O.q = O
most polar




Q-8- Resonomce : The use of two or more Lewis Structure that differ only n the
dlistriloution of valence electrons that are either non-bonding or making al bond.

. There are 3 Cases inorder to drow resonance Structwre:
case-1. A double bond and a. non-lbondling pair of &:

o LCH CH
27N MNN> /7N AT
cé\/&\z 1.c.“zz eH, b. CHZ@)CH—(R\-\?_I\bCHZ CH=NW,

1 3
Flip their positions
fmake Sure that the numloerop each afom
remouns the Same (No change on melecwhar formula)-

Cose-2. A olouble bond and o0 thacoe:

FR e 5@
o. N\ CH b. JL 4
~ @0\ AN ,
1c“2 \99 (23“7, f’“l T 3.9 1/750
1
Flip their positiong the loond With 03loroke and the electrons and negodive
Charge vent o 03 ,and then abond formed with 05 using
one of its non-lbonding eleckrons.

cose.3.A clouble bone and an atom with hi&h electMneﬂoJivit\d:

| ..@., :0:© ? ‘o '.b:e)

. |

CHz-C—CH3 > CHz-C— : , r\;/g

? 5 7> CHym G e NH, Nk
“The electrons of the TTbond are aftracted fhe double bond with the O broke as i attrocted

to Q akom due to high ded:ronesabbl'@, the electrons giving it & neqative chawrge,and on
So the bond Kind of collopie and & neqative dowble bond formed with the N using the
c,lawrse appear onthe O amd o positive non-bom\iv\s pour, givins it a positive Chowge.

chw%o, appear on the € .
(this is & mix of Case. and Cose.3)

.Dram & resonance structure for each o the following:
00 @ ‘.6"'

a0~ b >=<9- c. A
d ““3\“/\/

+0:

CH3



Answer :

P S  The double bond broke, and its electrons
Q. 1/ ?\@\5’\” I emainedon Ly giving it o negative

Charge. Me«mmhde ouole bonel formed
between C3 ond O usms one of its non-
bonding electron, givingy it o posikive charge.

b. 1@{@ ANV A
3 9
& 3

The non-bonding electrons on Oxygen

+o0—H flow towaourds the positive charge forming
C. n> %)\ ’\” a T bond,an due to the loss of electrons

o positive charge appear on the O atom.
d. CHS ~ CH3z MCHsCH_; A CHS y CH
\@f\/ \(\@/
Aok oX ok
O O

Lyl oY 89Sl uel gall (ode sl dalayf 0da .Y+ ¥ dacdd (ladia¥| (o8 Giaais] ol alay ) Cuwal 038 dlaadNs
&0 Jol g5 dbla dalal Lgal Glad cas 13] . jgaaY 138 9 (tagyad] Ol paas (Sbel yaaid Lgas ad Gasdg (ol
~.0 rosais odll dalay . Lgliaad adal aasals¥l 81,4

:0 CH
o \"/\6)/ 3

CH,

Q-4. Consider the following Structure, then answer the questions:
a.Molecular Formula:
b. Number of SP, and SP3 carbons:
c.Formal Charge of N:

N

a.Molecular Formula: .Q:
b. Three gunctional groups: 0 | L. ﬁ
C. A resononce Structure: \/ ) \/U\,\ll



Answer -
a.Molecular Formuler: CoHyNoO

b.Number of SP, ancl SP; carbons:

c.Formal tharge of N:5-Y=+1

a-Molecular Formule:CqHigNO,
b. Three cunctional groups:
—Ether _Amide _Alkene

C. A resononce Structure:

. cl“-’
INEE:T .0 /@
\/0\/&)’&,\',/@ «»\/9

_ o7 -
B 1P

cl-l,_ Cllz

Electrons flow towards
Positive churge, making a
double bond.

MW
. ‘.0:
l




