


  

     

 

 

 

 

 

 

  (catenation)









C – 2.5 

H – 2.1 ’’

N – 3.1 ’’

O – 3.5 ’’

1S22S22P2. 

(or C4+Or C4– 





 

s,p,d 





SP, SP2,  SP3

 

SP3 S 3 ‘p’ 

25% S - 75% ‘P’ 

Sp3 - 

(O, N, S) 

(or)  

‘s’ ‘p’ Sp2 

120O ‘S’ 33.33% ‘P’ 66.66% 

Sp2 

 |  |  |  |

–   C    –    C =  C – C   C –    – C – C – C –

 |  |  |  |
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C = C,   C = O,   C  =  N C = S

Diagonal hybridisation 

‘s’ ‘p’ ‘sp’ 

180O ‘S’ 50% ‘p’ 50% 

C = C CN

F - 

 - 

 1s, – 1s,  2p  – 2p, 2s – 2p  

 

  nodal plane - 

 - 

C – C  - 80Kcal.

   









C – C  65KCal   

C = C 

 

s  1 2 

  

Projection Formula of organic compounds. (3D) 

Fischer Projection formulae







Sowhorse projection Formulae. 

H

CHO

OH

H

CH2OH

HO

Fischen Projection

CHO

H

OH

HO

H

CH2OH
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Newman projection formular 



 

 

Ex : 

 



 

 Ex : 

 



 



 



X, –OH, –CHO, –NO2, –COOH



  H

CH3       C NH2

|

COOH

HO

CHO

H

H

CH2OH

HO

Newman
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
CH4

C2H6










CH2 = CH2

 Alkane     -ane     Alkene
+ ene
 


CH   CH

 



 ane  
 + amide

 




CH3CH2OH




  -e  

+Ol




CH3CHO 

   IUPAC 


IUPAC 









1

2

3

4

5

6

CH3
|

C5H = C4–C3–CH2= 1CH2
|

CH3








1

3

2
OH

3
2 1

OH





O

4 2 H
3 1

CHO

|

CHO

  -e  

+a1
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
O

||

CH3– C– CH3




CH3 CO CH3

3  2  1











O

1 3 5
2 4

4 | OH

3

1

O

4 2 OH

3

1

O

5

O

O OH

OH

1

2


O

||

CH3– C– OH

 O

||

CH3–C– O–H




e 
+oic acid 

 







 O

||

CH3– C– –NH2

Acetamide


CH3CONH2

e 
 + amide

 




 O

 ||

CH3– C– Cl




O

||

CH3CH2–C–Cl 


-ci acid  
 Hyehalide 

 










  -acid  
 Hythalide 

 


CH3COO2H5 



 O

 ||

CH3–CH2–C–O

      C2H5




 ic acid 
    + amide  

e

one




 
Alkane            Alkanone

 O

 ||

CH3– C

O

CH3 – C

 ||

 O

 O

 ||

CH3– C

O

CH3 – C

 ||

 O

QB365 https://www.qb365.in/materials/





 CH3CH2CN



CH3 CH2 CN

 CH3–O–CH3 
CH3–O–CH3

  
 






 CH2CH2NO2



 CH3–CH–CH3

|
NO2



 CH3 NH2
 CH3 NH2

CH3–CH–CH3
 |

NH2





N, N


CH3

CH3 –CH2 – N

CH3

 





CH3 – CH2 – CH2 – CH2 – OH

 n - 
CH3 – CH2 – O – CH2 – CH2


i)  ii) 








CH3 – CH2 – CH2 – CH3 CH3 – CH – CH3

n -   
CH3 – CH2 – CH2 – CH2 – OH CH3 – CH  – CH2 – OH

n   |

 CH3


1CH3

CH3 –O – CH2

2CH3
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 





CH3 – CH2 – CH2 – OH, CH3 – OH – CH3
      n  |

OH 
CH3 – CH2 – CH = CH2 CH3 – CH = CH – CH3

 
CH3 – CH – CH2 – OH  CH3

 |  |

 CH3  CH3 - C – OH

 |

 CH3 
CH3 – CH2 – CH2 – CH2 – OH CH3 – CH2  CH  CH3

n    |

  OH 
 


CH3 – CH2 – OH CH3 – O – CH3
CH3 – CH2 – COOH CH3 – COO – CH3
 





 






 
‘’  

C = C 


H CH3 H CH
3

C C

||  ||

C C

H CH3 H3C  H

‘’ ‘’

H COOH H COOH

C C

||  ||

C C

H COOH COOH H

 
‘’ 
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  

  

E, Z 

Z, E, 



Z –––> Zusammen 

E ––> entgegen 

‘Z’ 

(Rank) 

  H3C                 H(2)  (2) H3C  Cl (1)

C C

||  ||

C C

H3C CH2 CH3 H CH2CH3

(1) “Z” (2) (2) “Z” (1)

‘E’

(Rank) 

  H3C  H (2) (1) H3C H (2)

C C

||  ||

C C

CH3 CH2 CH2–CH2–CH3 F Cl

(2) “E” (1)  (2) (1)



‘’ ‘’ 







i) 

ii) 

 

i) 

ii) 

  

‘d’

‘+’ 
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 



‘l’ (–) 
CH3 CH3
| |

H – C – OH HO – C – H

| |

     COOH COOH

 

 

(I)





SN)





i) SN1
*  SN1


ii) SN2 

i) SN1 

(CH3)3 – C –Cl + KOH   (CH3)3 C–OH + KCl.

ii) SN2 

CH3Cl + KOH   CH3OH + KCl.



(II)     (SE)



(i)  

Cl2 –––> 2Cl–  

CH4 + 2Cl– ––––>  CH3Cl + HCl

(III)  





CH H CH2 H CH3
||| + | –––> ||+ | –––> |

CH X CHx X CHX2


i)        OH

 |

 CH3 –  C – H + HCN ––> CH3 – C – H

 ||  |

O  CN

ii) 

CH2 = CH2 + Br2 ––> CH2 – CH2
|  |

Br  Br
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 

CH3 – CH = CH2 
2

HBr

H O
  CH3 – CH2 – CH2 – Br

(IV) 





i) (E1)

(CH3)3 C–Br 
KOH




 
 (CH3)2 C = CH2 + H2O + Br



H
O
 :W

H Br  H

| |  |  W   +

H3C –C – C – CH3W
Slow

   H3 – C – C – C – CH3
 | | | |

 H CH3 H CH3

H3C CH3
\ /

–––>  C = C + H2O

/ \

H CH3

(EI).



E2

(ii) (E2)

CH3 – CH2 – CH2 – Br 
R OH

KOH




 CH3 – CH = CH2 + KBr + H2O

        

E2 
CH3 – CH2 – CH2 – Br + C2H5O– ––> CH2– CH = CH2 Br– + C2H5OH

(V)   


‘’ 

nCH2 = CH2
473

1000

K

atm
 (–CH2 – CH2)n

 

n [HO – CH2 – CH2 – OH] + n [HOOC –    O    – COOH] ––––––––>

 

O  O

||  ||

– OCH2 – CH2 – O –  C –    O     – Cn + n H2O
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(VI)  
       



CH3– CHO + HCH2 – CHO 
NaOH

  CH3 – CH – CH2 – CHO

 |

OH 

(VII) 




(i)   
(H2SO4 or HCl) 



CH3 COOCH2 – CH3 + H2O H
฀ ฀ ฀ ฀฀฀ ฀ ฀ ฀฀  CH3 COOH + CH3 – CH2 – OH

 

(ii)   
(NaOH KOH 


CH3 – CH2 – COOC2H5 + NaOH ––> CH3CH2– COONa + C2H5OH

(VIII)  



i) 

C6H5COCH3   
/Zu Hg

HCl
   C6H5 – CH2  – CH62

 

ii) 

CH2 = CH2 + H2O + (O)   –––––> CH2  – CH2

  |  |

OH     OH 



 





 
H+ Cl+ 
Br+ NO2

+ 
>C+ 

 
AlCl3,  BF3,  ZnCl2,  FeCl3,  SO2

  



(i)  (ii) 

X–,  OH–, RO–, CN– NH3, H2O, ROH, RNH2
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 

C – x X - 



“” 
H      H

R – C – X 



R –   C

+
  :  X–

H H







H  CH3  CH3
|  |  |

H  – C+ CH3– C+ CH3 – C+

|  |  |

H  H  CH3

 (1O)  (2O)  (3O)



x 

X 
‘’

H H

|  |

R  – C – X   –––––– > R – C–  + X +

|  |

H H

CH3 – CH3
– 

 







Cl
O
,  CH3

O
,  C

O

6H5

 

i)




Cl
OO

Cl
uv

Cl
O
 + Cl

O

ii) 


(C2H5)4 Pb


  Pb + 4C2H5
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  


‘’ 


O = C = O

     CO
2
 -   C – O 

1.15AO C = O 1.22Å  
CO2 - 1592 KJ / mol 

1466KJ / mol CO2 
O +   C – O– <––> O = C = O <–––> O –C O+

126 KJ / mol 





R S 

R, S 

Step - 1




 
 


 


  


Step  - 2


1, 2, 3, 4 
(1, 2, 3, 4 R 
S 


 R, S 
Step - 1


Step - 2



etc 

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Step – 3

1, 2, 3, 4 
R S 
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  









  







 NH4Cl,  C6H5COOH

  









K) 





     







        





 

 

 

 



Solvent extraction)










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 

M.S. 

   











   

   

   

   

   


 

CuO + 

C + 2CuO  HeatCO2 + 2Cu

2H + CuO ––––> H2O + Cu

       


CuSO4 + 5H2O ––––––––––>   CuSO4 . 5H2O

 
Ca(OH)2 + CO2  ––––––––>  CaCO3 + H2O

 
 

i) 



CH3 – CO – NH2 + (NaOH + CaO) ––> CH3COONa + NH3


ii) 

NaOH 
Fe2SO4 FeCl3 
HCl H2SO4 


Na + C + N –––> NaCN

2NaCN + FeSO4 ––> Na2SO4 + Fe(CN)2
Fe(CN)2 + 4NaCN ––> Na4 [Fe (CN)6]

3Na4 [Fe(CN)6] + 4FeCl3 ––> Fe4 (CN)6]3 + 12 NaCl

iii) 
a) 


Na2S + Pb (CH3 COO)2 ––> PbS + 2CH3 COONa.




b) 


Na2S + Na2 [Fe (CN)5NO] ––> Na4 [Fe(CN)5 NOS]

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iv)  
NHO3 



NaCl + Ag NO3 ––> AgCl + NaNO3


NaBr + Ag NO3 ––> AgBr + NaNO3


NaI + AgNO3 ––> AgI + NaNO3


 







 

 



 CO2

  



 

CO2 

 CO2 

H2O CaCl2


 CO2 H2O 





H 
2

18
X





C - 
12

44
 X

1002CO
X

 



 

a) 
(Duma’s method)

 

CO2   



   

  N2  



 N2–  

NTP 



N 
28

22400
X

1002
NTP - N

X
 



b) 

   

H2SO4 

(NH4)2 SO4 

 (NH2)SO4 

NaOH NH3



 NH3  



 

  N2 



W

NH3

V1

N1

INV1N1

N - 


1 114

100
1000

X V N
X

X W
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





 

 
 

NH3 



 BaCl2 

BaSO4 

 BaSO4 S - 



S 
32

233
X

1004
BaSO

X




 



 

HNO3 AgNO3


 



 











 X

100X







 

HNO3 



 H3PO4 


 
(MgCl2, NH4Cl, NH4OH)





 







 





P 
62

222 X

10072 2Mg P O - 
X











O = 100 – (





   N  S   

(NaCNS)  
Fe(CNS)3 

Na + C + N + S ––> NaCN5
Fe3+ + SCN– ––> (Fe (SCN)3]


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
 





R - COO Ag ––> Ag 




R – COOH 4NH OH   R COO  NH4  3AgNO  R – COOAg Ag

X 108 107X
    




  

[H2 Pt Cl6] 







2RNH2  + H2PtCl6 ––––> (RNH3)2 Pt Cl6 (or)

 (R NH2)2 H2 PtCl6

R (NH2)2 H2 PtCl6 Heat  pt.


1

2
– n X 410


195X

X n




n 


= n X 

n = 




= 2 X 
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

1. 

a) CHC – C   CH b) CH3 – CH2 – CH2 – CH3 c) CH3 – C C – CH3 d) CH2 = CH – CH=CH2
2. CH3 – CO – NH2 P2O5 CH3 CN 

a) Sp3 to SP b) Sp3 to Sp2 c) Sp2 to Sp3 d) Sp2 to Sp

3. 

a) 9 1 

b) 8 2 

c) 10 1 

d) 

 + E+––––> 

a)   b)   c)   d) 

 IUPAC 

 

a) C6 H5 – CH2 – CH2 b) CH3 – CH2 c) C6 H5 – CH – CH3 d) CH3 – CH – CH3

 IUPAC 

a) 4, 4 - –5, 5–  b)  

c)  d) 

 CH2 – CH2 – CO – CH3 IUPAC 

a) 4 – ( 

b) 

c) 

d) 

 

a) CH3 – CH – C – NH – CH3 b) CH3 – NH – CH – CH2  – C – OH

CH3 CH3
CH3

c) CH3 – N – CH2 –CH2 – COOH d) NH2 – C – CH2 – COOH

CH3 CH3
10. CH3 – CH – CH2 – CH (OH) – CH3 IUPAC 

CH3
a) 4 -  b) 

c)  d) 

 

i) ph2 C+ CH2 Me ii) Ph CH2 CH2 CH+ Ph          iii) Ph2 CH CH+Me           iv) Ph2 C(Me) CH2
+

a) IV > II > I > III b) I > II > III > IV c) II > I > IV > III    d) I > IV > III > II

12. 

a) 

b) 

c) 

 d) SP2 

E

O

O O

O

–––>

• •• •

O O
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 (CH3)2 CH – CH2– CH= CH– CH= CH – CH3 IUPAC 

C2H5
a)  b) 

c)  d) 

 IUPAC 

a)  b) 

c)  d) 

  +CH2 

a) SP2 b) Spd2 c) Sp2d d) Sp3

16. 

a) O O b) c) d) CH = CH – OH

17. CH3 – CH Br – CH Br COOH 

a) 0 b) 1 c) 3 d) 4

18. 

a) b) c) d)

 

a) 2R, 3R b) 2S, 3S c) 2R, 3S d) 2S, 3R

20. R 

a) b) c) d)

21. 

a)  b) 

c)  d) 

 

a) b)   c)    d) 

 

a) b) c) d) 

24. 

I II III IV

a) I b) III c) II IV d) IV

CH2 – CH3

ICH3

Cl

O

O

O

O

OH

OH
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25. a)  b) 

  c) n - d) 

 

a)  b)  c)  d) 

 

a) 1 b) 2 c) 3 d) 4

28. 

a) b) c) d)

29. 

a) CH3 CH2 – O – CH2 – CH2 – CH3 CH3 – CH – O – CH2 – CH3
CH3

b) CH3 – CH2 –COOH CH3 – COO – CH3
c) CH3 – CH2 – NO2 NH2 – CH2 – COOH

CH3 CH3

d) C6 H5 – C – C – C6 H5 CH3 C  –  C  ––––––  C – C6 H5

O CH3 C6H5 O
30. 

a) 2  b) 

c)  d) 2 

 p 

a)  b)  c)  d) 

 CH2O, 

a) CH2O b) C2 H4O2 c) C3H6O3 d) 
 AgCl 


a) 63.2 b) 71.7 c) 35.4 d) 42.8

34. 563K. 563K 

a) b)    c)     d) 

 

a)  b)  c)  d) 

 
Ba = 137, S = 32, O = 16)

a) 20% b) 15% c) 35% d) 30%

37. C, H N 9:1:3.5 

a) C2 H6 N2 b) C3 H4 N c) C6 H8 N2 d) C9 H12 N2

38. 0.456 

a) 45 b) 90 c) 204 d) 97

39. 0.5M H2 SO4
0.5M NaOH, 60 
N 
a) 28% b) 56% c) 722% d) 48%
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40. 

Ag = 108, Br -= 80)

a) 42.06 b) 38.96 c) 24.08 d) 34.04

41. 



a) 20.24% b) 35.62% c) 12.24% d) 40.65%

42. 27OC 715mm N - 

27OC mm)

a) 19.46% b) 21.46% c) 17.46 d) 32.64%

43. 

a) Mg (NH4) PO4 b) Mg3 (PO4)2 c) Mg2 P2 O7 d) H3 PO4
44. 



a)  b) 

c)  d) 

 

a) NH2 – NH2 b) C6 H5 – NH NH2 c) Ph – N = N – ph d) NH2 – CO – NH2
46. 

a) b) c) d)

47.  

a) CH3 – CH2 – Br + HS– ––> CH3 – CH2 SH + Br–

b) (CH3)2 C = CH2 + HCl ––> (CH3 CCl – CH3
c) CH3 – CH2 – Br  + OH – ––> CH2 = CH2
d) (CH3)3 C CH2 – OH + HBr ––> (CH3)2 CBr – CH2 – CH3

48. C6H6 + Br2 FeBr3 C6 H5 – Br + HBr 

a)  b) 

c)  d) 

 IUPAC 

a) 

b) 

c) 

d) 

 CH3 – Br 

a) CH3 – Br –––> (+)CH3 + Br (–)

b) CH3 – Br –––> (+)CH3 + Br (–)

c) CH3 – Br –––> (–)CH3 + Br (–)

d) CH3 – Br –––> ฀CH3 + Br฀

CH  –CH
(–)

2 2

O

(–)

2

O

CH
(–)

2

O

NO  2

CH  CH  
(–)

2

O

O CH  3

–––––>
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- II

1. :(–)CH2 – C – CH3 CH2 = C – CH3  

|| |

O O

(–)

a) b) c)  d) 

 CH3 – C (CH3)2 – CH = C (CH3)2 -IUPAC 

a)  b) 

c)  d) 

 IUPAC 

a)  b) 

c)  d) 

 IUPAC 

a)  b) 

c)  d) 

 

a) CH3 – O:(–) b) C6 H5 – O:(–) c) (CH3)2 – CHO(–) d) (CH3)2 CO(–):

6.   

a) 9, 8 b) 9, 7 c) 5, 9 d) 9, 9

7.  



a) (Hyper conjucation) b) (Inductive effect)

c)  d) e) 

 IUPAC 

a) CH3 – CH2 – CH2 – CH – CH – CH2 – CH3 b) CH3 – CH – CH – CH3 –3 



c) CH3 – CH2 –C – CH – CH3 d) CH3 – C     C – CH (CH3)2

 4 

..

|
CH3

|
CH3

CH3

|
OH

|
CH3

CH
| 3

CH
| 3


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 

a) CH3
(+) b) CH3 – CH2 (+) c) CH3 – CH

(+)
d) CH3 – C(+)

CH3 CH3

10. IUPAC 

CH3

CH3 – CH – CH – CH2 – CH – CH3

CH2 – CH3

a)  b) 

c)  d) 

11. 

a)  b)  c)  d) 

 IUPAC 

a) 

b) 

c) 

d) 

 IUPAC 

a)  b) 

c)  d) 

 IUPAC 

a) CH3 – C – CH2 – CH2 – CH2 – COOH 

b) Br – CH2 – CH = CH2 - 1

c) CH3 – CH2 – C – CH2 – CH – CH3 - 4 

d) CH3 – CH – CH – CH2 – CH3 - 2 

 

a) b)

c) c)

CH3

O

฀

CH2Br

CH3

CH3
O
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16. 

17.

 

a) 8 b) 12 c) 16 d) 4

18. C – Cl 



19. 

a) 16  1   b) 9  2  

c) 9  1   d) 18  2  

 

a) III > II > I b) II > III > I c) I > II > III d) III > I > II

21. 

 

a) 2, 3, 4 -     b) n -             c)  d) n - 
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 

24. 

25. 

26. 

a)  b)  c)  d) 

 

a) R b) S c) Z d) E

28. 

a) 2, 3 -  b) 3 - 

c)  d) 

 

30. CH3 – CH – Cl – CH2 – CH3  R

31. 
a)  b)  c)  d) 
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 n - 

33. 

a)  b)  c) a  d) 

 

a) III > II > I b) II > I > III c) II > III > I d) I > II > III

35. 

a) I II b) II III c) I, II III d) I II

36. E, Z E 

37. 

a)  b) c) d) (mixed m.pt)

38. 

a) CH b) CH2 c) C2H d) CH4

39. 

C = 40% H = 13.33%, N = 46.67% 

a) C2 H7 N b) C2 H7 N2 c) CH4N d) CH3N

 



a)  b)  c)  d) 

 

a)  b)  c)  d) 
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 50ml  (STP 



a) 56 b) 112 c) 80 d) 28

43. 116 mg STP 44.8ml 

a) 116 b) 232 c) 58 d) 44.8

44. 



a)  b) c)        d) 

 CHCl3 

a)  b)  c)  d) 

 



a) CH3 O b) CH2O c) CHO d) CH4O

47. HNO3 



a) Na2S NaCN  b) AgCl 

c) AgCl -  d) NO3
– 

48. 300K 715 mm

55ml 

(300 K mm)

a) 15.45 b) 16.45 c) 17.45 d) 14.45

49. 

1m H2 SO4 



a) 37.33 b) 45.33 c) 35.33 d) 43.33

50. 300K 725 mm 

    40ml    

(300 K 25mm)

a) 18.20 b) 16.76 c) 15.76 d) 17.36
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