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CHEMISTRY
SECTION-I

MULTIPLE CORRECT CHOICE TYPE
Q.19 to Q.25 has four choices (A), (B), (C), (D) out of which ONE OR MORE may be correct.

19. An idal gas is expanded from (p
1
, V

1
, T

1
) to (p

2
, V

2
, T

2
) under different conditions. The correct statement(s)

among the following is(are) :

(A) The change in internal energy of the gas is (i) zero, if it is expanded reversibly with T
1
 = T

2
, and (ii) positive,

if it is expanded reversibly under adiabatic conditions with T
1
  T

2

(B) The work done by the gas is less when it is expanded reversibly from V
1
 to V

2
 under adiabatic conditions

as compared to that when expanded reversibly from V
1
 to V

2
 under isothermal conditions

(C) If the expansion is carried out freely, it is simultaneously both isothermal as well as adiabatic

(D) The work done on the gas is maximum when it is compressed irreversibly from (p
2
, V

2
) to (p

1
, V

1
) against

constant pressure p
1

,d vkn'kZ xSl dks (p
1
, V

1
, T

1
) ls (p

2
, V

2
, T

2
) rd fofHkUu voLFkkvksa ds v/khu QSyk;k x;k gSA fuEufyf[kr fodYiksa

esa lgh dFku gS (gSa) :

(A) xSl dh vkarfjd ÅtkZ esa cnyko (i) 'kwU; gS ;fn bls T
1
 = T

2 
ds lkFk QSyko mRØe.kh; (reversible) rjhds ls fd;k

tk, vkSj (ii) /kukRed gS ;fn bls T
1
  T

2 
ds lFk :}ks"e ifjfLFkfr;ksa ds v/khu mRØe.kh; (reversible) QSyko fd;k tk;

(B) tc V
1
 ls V

2
 rd :)ks"e voLFkk ds v/khu bldk mRØe.kh; (reversible) QSyko fd;k tk; rks xSl }kjk fd;k x;k

dk;Z V
1
 ls V

2
 rd lerkih (isothermal) vloLFkkvksa ds v/khu mRØe.kh; QSyko esa fd;s x, dk;Z dh rqyuk esa de gSA

(C) ;fn QSyko eqDr :i ls fd;k tk; rks ;g lkFk&lkFk nksuksa lerkih ,oa :)ks"e gSA

(D) tc bls vuqRØe.kh; rjhds ls (p
2
, V

2
) ls (p

1
, V

1
) rd fLFkj nkc p

1 
ds fo:) nck;k tkrk gS rks xSl ds mij fd;k

x;k dk;Z vf/kdre gksrk gS

Ans. BCD

sol. (A) U = nC
V
T

If T
1
 = T

2 
then U = 0

U = W (if process is adiabatic)

U = –ve (During expansion, W is negative )

Hence option A is incorrect

(B) 

Hence work done by the gas is more in isothermal process

Hence option B is correct

(C) If expansion is free than

U = q + W

as W = 0

Hence, U = q

For free expansion q is also zero. So U is also zero

(D) Work done on the gas is maximum in irreversible process. Hence, option D is correct
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20. The correct statement(s) about the oxoacids, HClO
4
 and HClO, is (are) :

(A) The conjugate base of HClO
4
 is weaker base than H

2
O

(B) HClO
4 
is more acidic than HClO because of the resonance stabilization of its anion

(C) HClO
4 
is formed in the reaction between Cl

2
 and H

2
O

(D) The central atom in both  HClO
4 
and HClO  is sp3 hybridized

HClO
4
 vkSj HClO ds ckjs esa lgh dFku gS (gS) :

(A) HClO
4
 dk la;qXeh {kkj H

2
O esa nqcZy {kkj gS

(B) _.kk;u ds vuqukn fLFkjhdj.k ds QyLo:i HClO
4 
, HClO ls vf/kd vEyh; gS

(C) Cl
2
 dh H

2
O ds lkFk vfHkfØ;k gksus ij HClO

4 
 curk gS

(D) HClO
4 
vkSj HClO nksuksa esa dsUnzh; ijek.kq sp3 ladfjr gSa

A. ABD

sol. (A) Conjugate base of HClO
4
 is ClO

4
–

In ClO
4
– negative charge is delocalised. Hence, it is less available but in H

2
O lone pair are localized

(B) Due to resonance stabilization of ClO
4
– is stronger acid HClO

(C) Cl
2 
+ H

2
O  HCl + HOCl

(D) 

sp3 sp3

21. The correct statement(s) for the following addition reactions is(are) :

(i) 2 3Br /CHCl
 M and N

(ii)  2 3Br /CHCl
 O and P

(A) (M and O) and (N and P) are two pairs of enantiomers

(B) Bromination proceeds through trans-addition in both the reactions

(C) (M and O) and (N and P) are two pairs of diastereomers

(D) O and P are identical molecules

fuEufyf[kr ladyu vfHkfØ;kvksa (addition reactions) ds fy, lgh dFku gS (gS) :

(i) 2 3Br /CHCl
 M and N

(ii)  2 3Br /CHCl
 O and P

(A) (M vkSj O) vkSj (N vkSj P) ,uUVhvksesjks (enantiomers) ds nks ;qxy gS

(B) nksuksa vfHkfØ;kvksa esa czksfefudj.k Vªkal ladyu }kjk c<+rk gS

(C) (M vkSj O) vkSj (N vkSj P) MkbZLVhfjvksesjksa (diastereomers) ds nks ;qxy gSa

(D) O vkSj P le:i v.kq gS

A. BC
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sol.
2 3Br /CHCl

     and    

                          (these are identical compounds)

 
2 3Br /CHCl

   and  

                                      (these are enantiomers)

22. The IUPAC name(s) of the following compound is(are) :

(A) 4-methylchlorobenzene (B) 1-chloro-4-methylbenzene

(C) 4-chlorotoluene (D) 1-methyl-4-chlorobenzene

fuEufyf[kr ;kSfxd dk (ds) IUPAC uke gS (gSa) :

(A) 4-methylchlorobenzene (B) 1-chloro-4-methylbenzene

(C) 4-chlorotoluene (D) 1-methyl-4-chlorobenzene

sol. 1-chloro-4-methylbenzene

4-chlorotoluene

these are correct names

Ans. BC

23. For a solution formed by mixing liquids L and M, the vapour pressure of L plotted against the mole fraction of

M in solution is shown in the following figure. here x
L
 and x

M
 represent mole fractions of L and M, respectively,

in the solution. The correct statment(s) applicable to this system is(are) :

(A) The point Z represents vapour pressure of pure liquid M and Raoult's law is obeyed when x
L
  0

(B) The point Z represents vapour pressure of pure liquid L and Raoult's law is obeyed when x
L
  1

(C) Attractive intermolecular interactions between L-L in pure liquid L and M-M in pure liquid M are stronger

than those between L-M when mixed in solution

(D) The point Z represents vapour pressure of pure liquid M and Raoult's law is obeyed when

x
L
  0 to x

L
  1
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L vkSj M nzoksa esa feJ.k }kjk cuk;s ,d foy;u esa noz M ds xzke&v.kqd fHkUu (mole fraction) ds fo:) nzo L ds ok"i

nkc dks fp=k esa fn[kk;k x;k gS ;gk¡ x
L
 vkSj x

M
 ] L vkSj M ds Øe'k% xzke&v.kqd fHkUuksa dks fu:fir djrs gSA bl fudk;

dk (ds) mi;qDr lgh dFku gS (gS) :

(A) fcUnq Z 'kq) nzo M ds ok"i nkc dks fu:fir djrk gS vkSj tc x
L
  0 rks jkmYV dk fu;e (Raoult's law) dk ikyu

gksrk gSA

(B) fcUnq Z 'kq) nzo L ds ok"i nkc dks fu:fir djrk gS vkSj tc x
L
  1 rks jkmYV dk fu;e dk ikyu gksrk gSA

(C) 'kq) nzo esa L-L ds chp esa vkSj 'kq) nzo M esa M-M ds chp esa varjk&v.kqd fØ;k,a L-M ds chp esa varjk&v.kqd

fØ;kvksa ls izcy gS tc mUgsa foy;u esa fefJr fd;k tkrk gS

(D) fcUnq Z 'kq) nzo M ds ok"i nkc dks fu:fir djrk gS vkSj x
L
  0 to x

L
  1 rd jkmYV dk fu;e dk ikyu

gksrk gS

Sol.  º º º
L L M M Lp p x p p  

From graph it is clear that there is positive deviation w.r.t. L. Hence C is correct

When x
L
 1 then 

º
L Lp p . Hence B is correct

Ans. BC

24. Addition of excess aqueous ammonia to a pink coloured aqueous solution of MCl
2
.6H

2
O(X) and NH

4
Cl gives

an octahedral complex Y in the presence of air. In aqueous solution, complex Y behaves as 1 : 3 electrolyte.

The reaction of X with excess HCl at room temperature results in the formation of a blue coloured complex Z.

The calculated spin only magnetic moment of X and Z is 3.87 B.M., whereas it is zero for complex Y. Among

the following options, which statement(s) is(are) correct ?

(A) Z is a tetrahedral complex

(B) When X and Z are in equilibrium at 0ºC, the colour of the solution is pink

(C) The hybridization of the central metal ion in Y is d2sp3

(D) Addition of silver nitrate to Y gives only two equivalents of silver chloride

,d xqykch jax okys MCl
2
.6H

2
O(X) vkSj NH

4
Cl ds tyh; foy;u esa vf/kD; tyh; veksfu;k ds feykus ij] ok;q dh

mifLFkfr esa ,d v"VQydh; ladj (octahedral complex) Y nsrk gSA tyh; foy;u esa ladj Y  1 : 3 fo|qr vi?kV~;

(electrolyte) dh rjg O;ogkj djrk gSA lkekU; rki ij vf/kD; HCl ds lkFk X dh vfHkfØ;k ds ifj.kke Lo:i ,d

uhys jax dk ladj Z curk gSA X vkSj Z dk ifjdfyr izpdj.k ek=k pqEcdh; vk?kw.kZ (spin only magnetic moment)

3.87 B.M. gS, tcfd ;g ladj Y ds fy, 'kwU; gSA fuEu esa ls dkSu lk (ls) fodYi lgh gS (gS) ?

(A) Z ,d prq"Qydh; (tetrahedral) ladj gS

(B) tc 0ºC ij X vkSj Z lkE;koLFkk esa gSa rks foy;u dk jax xqykch gS

(C) Y ds dsUnzh; /kkrq vk;u dk ladj.k (hybridization) d2sp3 gS

(D) Y esa flYoj ukbVªsV feykus ij flYoj DyksjkbM ds dsoy nks lerqY; feyrs gSa
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Sol.
 2 26

Co H O C   l

(X)
Octahedral (pink)
(  = 3.87 B.M)

Aq.NH + NH C3 4 l

air
 3 36

Co NH C   l

(Y)
(  = 0)

 
2

2 6
Co H O HC (excess)


    l

(X)

0ºC
 2

4CoC


l

tetrahedral (blue)
(  = 3.87 B.M.)

,  H = positive

Ans. ABC

25. The colour of the X
2
 molecules of group 17 elements changes gradually from yellow to violet down the group.

This is due to :

(A) decrease in *-* gap down the group

(B) the physical state of X
2
 at room temperature changes from gas to solid down the group

(C) decrease in HOMO-LUMO gap down the group

(D) decrease in ionization energy down the group

lewg 17 ds rRoksa ds X
2
 v.kqvksa dk jax buds oxZ esa uhps tkus ij ihys jax ls /khjs&/khjs cSxuh jax esa cnyrk gSA ;g fuEu

esa ls fdlds QyLo:i gS :

(A) oxZ esa uhps tkus ij *-* dk varj ?kVrk gS

(B) lkekU; rki ij oxZ esa uhps tkus ij X
2
 dh HkkSfrd voLFkk xSl ls Bksl esa cnyrh gS

(C) oxZ esa uhps tkus ij HOMO-LUMO dk varj ?kVrk gS

(D) oxZ esa uhps tkus ij vk;uu ÅtkZ ?kVrh gS

sol. I

complementary colour of yellow is violet and that of violet is yellow. So, going down the group energy of light

absorbed decreases. This is because *-* gap down the group decreases.

We can also say HOMO-LUMO gap down the group decreases.

Ans. AC
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SECTION-II
INTEGER TYPE QUESTIONS

Q.26 to Q.30 are "Integer Type" questions. (The answer to each of the questions are upto 1 digit (0 to 9))

26. Among the following, the number of aromatic compound(s) is :

fuEufyf[kr esa ls ,jksesfVd ;kSfxd (;kSfxdksa) dh la[;k gS :

Ans. 5
sol. Aromatic compound is

27. Among H
2
, He

2
+, Li

2
, Be

2
, B

2
, C

2
, N

2
, O

2
–  , and F

2
, the number of diamagnetic species is :

(Atomic numbers : H = 1, He = 2, Li = 3, Be = 4, B = 5, C = 6, N = 7, O = 8, F = 9)

H
2
, He

2
+, Li

2
, Be

2
, B

2
, C

2
, N

2
, O

2
–  , vkSj F

2
, esa izfrpqEcdh; Lih'kht (diamagnetic species) dh la[;k gS :

(ijek.kq la[; : H = 1, He = 2, Li = 3, Be = 4, B = 5, C = 6, N = 7, O = 8, F = 9)

sol.  H
2
, Li

2 
, Be

2
, C

2
, N

2 
and F

2
 are diamagnetic. However because Be

2
 does not exist the answer may also be 5

Ans. 6

28. The sum of the number of lone pairs of electrons on each central atom in the following species is

[TeBr
6
]2–  , [BrF

2
]+, SNF

3
 and [XeF

3
]–

(Atomic numbers : N = 7, F = 9, S = 16, Br = 35, Te = 52, Xe = 54)

fuEufyf[kr oxZ (species) esa izR;sd dsUnzh; ijek.kq ij ,dkdh bysDVªku ;qXeksa dh la[;k dk ;ksx gS

[TeBr
6
]2–  , [BrF

2
]+, SNF

3
 and [XeF

3
]–

(ijek.kq la[;k : N = 7, F = 9, S = 16, Br = 35, Te = 52, Xe = 54)

Ans. 6

sol. [TeBr
6
]2–  has one lone pair

[BrF
2
]+ has two lone pairs

SNF
3
 has zero lone pairs

[XeF
3
]–  has 3 lone pairs
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29. The conductance of a 0.0015 M aqueous solution of a weak monobasic acid was determined by using a

conductivity cell consisting of platinized Pt electrodes. The distance between the electrodes is 120 cm with an

area of cross section of 1 cm2. The conductance of this solution was found to be 5×10–7 S. The pH of the

solution is 4. The value of limiting molar conductivity  0
m  of this weak monobasaic acid in aqueous solution

is Z × 102 S cm–1 mol–1. The value of Z is :

,d nqcZy ,d{kkjdh; vEy ds 0.0015 M tyh; foy;u dh pkydRo (conductance) ,d IysfVfuÑr~ Pt(platinized)

bysDVªksM+ okys pkydrk lSy dk mi;ksx dj ds fu/kkZfjr dh x;hA  1 cm2 vuqizLFk dkV ds {ks=kQy okys bysDVªksMks ds chp

dh nwjh 120 cm gSA bl foy;u dh pkydRo dk eku 5×10–7 S ik;k x;kA foy;u dk pH  4 gSA bl nqcZy ,d{kkjdh;

vEy dh tyh; foy;u esa lhekUr eksyj pkydrk (limiting molar conductivity  0
m ) dk eku Z × 102 S

cm–1 mol–1 gSA Z dk eku gS :

Ans. 6

sol. 15 × 10–4 = C

l = 120 cm

A = 1 cm2

71
5 10 S

R
  pH = 4

m  = 
7

2 1

4

5 10 120 1000
40 S cm mole

15 10






  




15 × 10–4  = 10–4

= 
1

15

m

1 40

15 




m 600 

30. A crystalline solid of a pure substance has a face-centred cubic structure with a cell edge of 400 pm. If the

density of the substance in the crystal is 8 g cm–3, then the number of atoms present in 256 g of the crystal is

N× 1024. The value of N is :

,d 'kq) inkFkZ ds ,d fØLVyh; Bksl dh Qyu&dsfUnzr ?ku (face-centred cubic) lajpuk ds lkFk dksfLBdk dksj

(cell edge) dh yEckbZ 400 pm gSA ;fn fØLVy ds inkFkZ dk ?kuRo 8 g cm–3 gS, rks fØLVy ds 256 g esa mifLFkr

ijek.kqvksa dh dqy la[;k N× 1024 gSA N dk eku gS :

Ans. 2

sol.
256

8
V



V = 32 cm3

Volume of one unit cell = (4 × 10–8)3 = 64 ×10–24 cm3
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No of unit cell = 
24

24

32 1
10

64 10 2
 



= 5×1023

No. of atoms present in unit cell = 5 × 1023 × 4

= 20 × 1023

= 2 × 1024

SECTION-III
MATRIX MATCH TYPE QUESTIONS

This section contains SIX questions of matching type.

This section contains TWO tables (each having 3 columns and 4 rows)

Based on each table, there are THREE questions

Each question has FOUR options (A), (B), (C) and (D). ONLY ONE of these four options is correct

For each question, darken the bubble corresponding to the correct option in the ORS.

Answer Q.31, Q.32 and Q.33 by appropriately matching the information given in the three columns of the
following table.

The wave function, 
1n, ,m l  is a mathematical function whose value depends upon spherical polar coordinates

(r, , ) of the electron and characterized by the quantum numbers n, l and m
1
. Here r is distance from nucleus,

, is colatitude and  is azimuth. In the mathematical functions given in the Table, Z is atomic number and a
0
 is

Bohr radius.

Column 1 Column 2                 Column 3

(I) 1s orbital (i)
0

1

3/2 Zr

a

n, ,m

0

Z
e

a

 
 
 

 
   

 
l (P)

(II) 2s orbital (ii) One radial node (Q) Probability density at nucleus 3
0

1

a


(III) 2p
z
 orbital (iii) 

0

1

5/2 Zr

2a

n, ,m

0

Z
re cos

a


 
 
 

 
   

 
l (R) Probability density is maximum at  nucleus

(IV) 3d
z
2 orbital (iv) xy-plane is a nodal plane (S) Energy needed to excite electron from

n = 2 state to n = 4 state is 
27

32
 times the

energy needed to excite electron from
n = 2 state to n = 6 state
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uhps nh x;h Vscy ds rhu dkyeksa esa miyC/k lwpuk dk mi;qDr <ax ls lqesy dj iz'uksa 31, 32 ,oa 33 ds mRrj

nhft;sA

rjax Qyu, 
1n, ,m l  ,d xf.krh; Qyu gS ftldk eku bysDVªku ds xksyh; /kzqoh; funsZ'kkad (r, , ) ij fuHkZj djrk gS

vkSj DokaVe la[;k n, l vkSj m
1 
ls vfHkyf{kr gksrk gSA ;gk¡ r U;wfDyvl ls nwjh gS, dksfV'kj (colatitude) gS] vkSj fnUx'k

(azimuth) gSA Vsscy esa fn, x;s xf.krh; Qyuksa esa Z ijek.kq Øekad gS vkSj a
0
 cksj f=kT;k (Bohr radius) gSA

dkWye 1 dkWye 2 dkWye 3

(I) 1s vkfcZVy (i)
0

1

3/2 Zr

a

n, ,m

0

Z
e

a

 
 
 

 
   

 
l (P)

(II) 2s vkfcZVy (ii) ,d f=kT;kRed (radial) uksM (Q) U;wfDyvl ij izf;drk ?kuRo

(Probability density) 3
0

1

a


(III) 2p
z
 vkfcZVy (iii) 

0

1

5/2 Zr

2a

n, ,m

0

Z
re cos

a


 
 
 

 
   

 
l (R) U;wfDyvl ij izkf;drk ?kuRo

(Probability density) vf/kdre gS

(IV) 3d
z
2 vkfcZVy (iv) xy-lery ,d uksMh; ry gS (S) bysDVªksu dks

n = 2 voLFkk ls n = 4 voLFkk rd mÙksftr djus

dh ÅtkZ] bysDVªku dks n = 2 voLFkk ls n = 6

voLFkk rd mÙksftr djus ds fy, vko';d ÅtkZ

ls 
27

32
 xquk gS

31. For He+ ion, the only incorrect combination is :

He+ vk;u ds fy, fuEufyf[kr fodYiksa esa ls dsoy xyr (incorrect) la;kstu gS :

(A) (II) (ii) (Q) (B) (I) (iii) (R) (C) (I) (ii) (R) (D) (I) (i) (S)

Ans. B

sol. For 1 s orbital  is independent of 

32. For the given orbital in column 1, the only correct combination for any hydrogen-like species is :

dkye 1 esa fn, x;s vkfcZVy (orbital) ds fy, fuEufyf[kr fodYiks esa ls fdlh Hkh gkbMªkstu&leku Lih'kht (species)

ds fy, dsoy lgh la;kstu gS :

(A) (II) (ii) (P) (B) (III) (iii) (P) (C) (I) (ii) (S) (D) (IV) (iv) (R)

Ans. A
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Sol. 2s orbital - One radial node (n – l – 1)
      (II)  (ii)

0

r

a
(P)

0

n, ,ml l
 (r)

33. For hydrogen atom, the only correct combination is :

gkbMªkstu ijek.kq ds fy, fuEufyf[kr fodYiksa esa ls dsoy lgh la;kstu gS :

(A) (I) (iv) (R) (B) (I) (i) (P) (C) (I) (i) (S) (D) (II) (i) (Q)

Ans. C

Sol. For H-atom :

0

3
Zr

2
a

n m
(I)

0
(i)

Z
1s orbital e ,S

a

 
 
 

 
   

 
l

4 2

13.6 13.6 3 13.6
E E

16 4 16

 
      

 

6 2

13.6 13.6 8 13.6
E E

16 4 36

 
      

 

E
4
 – E

2
 is 

27

32
 times of E

6
 – E

2

Answer Q.34, Q.35 and Q.36 by appropriately matching the information given in the three columns
of the following table.

 Column 1, 2 and 3 contain starting materials, reaction conditions and type of reactions, respectively.

        Column 1     Column 2    Column 3

  (I) Toluene (i) NaOH/Br
2

(P) Condensation

 (II) Acetophenone (ii) Br
2
/hv (Q) Carboxylation

 (III) Benzaldehyde (iii) (CH
3
CO)

2
O/CH

3
COOK (R) Substitution

 (IV) Phenol (iv) NaOH/CO
2

(S) Haloform
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uhps nh x;h Vscy ds rhu LrEHkks esa miyC/k lwpuk dk mi;qDr <ax ls lqesy dj iz'uksa 34, 35 ,oa 36 ds mRrj

nhft;sA

 dkWye 1, 2 vkSj 3 esa Øe'k% vkjfEHkd inkFkZ] vfHkfØ;k voLFkk,sa vkSj vfHkfØ;kvksa ds izdkj gSA

           LrEHk 1          LrEHk 2        LrEHk 3

  (I) VkyqbZu (i) NaOH/Br
2

(P) la?kuu

 (II) vflVksQsuksau (ii) Br
2
/hv (Q) dkcksZfDLydj.k

 (III) csfUtYMgkbM (iii) (CH
3
CO)

2
O/CH

3
COOK (R) izfrLFkkiu

 (IV) Qsuksy (iv) NaOH/CO
2

(S) gkyksQeZ

34. The only correct combination in which the reaction proceeds through radical mechanism is :

fuEufyf[kr fodYiksa esa ls dsoy lgh la;kstu ftlesa vfHkfØ;k ewyd (radical) izfØ;k }kjk c<+rh gS] gS

(A) (II) (iii) (R) (B) (III) (ii) (P) (C) (IV) (i) (Q) (D) (I) (ii) (R)

Ans. D

sol. CH Br2CH3

Br /h2 v

(ii)

(I) Free radical substitution (R)

35. For the synthesis of benzoic acid, the only correct combination is :

csUtksbZd vEy ds la'ys"k.k (synthesis) ds fy, fuEufyf[kr fodYiksa esa ls dsoy lgh la;kstu gS :

(A) (II) (i) (S) (B) (III) (iv) (R) (C) (I) (iv) (Q) (D) (IV) (ii) (P)

Ans. A

sol.

C

O

O NaC

O

CH3

NaOH/Br2

(i)

(II) Haloform reaction (S)

36. The only correct combination that gives two different carboxylic acids is :

fuEufyf[kr fodYiksa esa ls dsoy lgh la;kstu tks fd nks fHkUu dkcksZfDlfyd vEy nsrk gS] gS :

(A) (I) (i) (S) (B) (II) (iv) (R) (C) (IV) (iii) (Q) (D) (III) (iii) (P)

Ans. D
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sol.

C

O

CH2
O

(III) Perkin condesation (P)

H

(CH CO) O, CH COOK3 2 3

(iii)

H C

O

O C

O

CH3

H O3



CHC OHCH

O

+ H C3 C OH

O

Acetic acid
Cinnamic acid


