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SECTION - A

Topic- Metallurgy
Subtopic- H.].T. Ellingham diagram.
Level-E

1.

Sol.

Ellingham diagram is a graphical representation of:
vfered fos 9 7eg 9 erelg 8, 98 € -
(1)AGvsT (2) (AG-TAS) vs T (3)AHvsT (4) AGvs P

(1)

Ellingham diagram tells us about the spontanity of a reaction with temperature.

Topic- Redox
Subtopic- Basics of Oxidation number

Level-E
2. Which of the following equation depicts the oxidizing nature of H202?

ffaRad afsparall § & B9 A H20:®1 SifRiieRoT &1 ygfa &1 gwid & ?

(1) Clz2 + H202 —» 2HCI + O2 (2) KlIO4 + H202 — KIO3 + H20 + O2

(3) 2I" + H202 + 2H* —» 1> + 2H20 (4) I2 + H202 + 20H™ — 21" + 2H20 + 02
Sol. (3)

217 + H202 + 2HT —» I> + 2H20

Oxygen reduces from -1 to -2

So, its reduction will takes place. Hence it will behave as oxidising agent or it shows oxidising
nature.

While in other option it change from (-1) to O.

Topic- Surface chemistry
Subtopic- Adsorption
Level-E

3.

Sol.
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In Freundlich adsorption isotherm at moderate pressure, the extent of adsorption (%) is

directly proportional to P*. The value of x is:

(1) o (2) 1 (3) zero (4) %

9 Q14 R hiI-siord AfRIYoT FHardy # SfferRiyor &1 w7 [%j,PXEMﬁéwcrﬁﬁélxzﬁrﬂmél
(1) (2) 1 (3) @ =

(4)

X

m—P

the formula is - = p’
m

Hence x =

=

The value of 'n' is any natural humber.




MoTionN

Topic- Chemical bonding
Subtopic- MOT

Level-E

4. According to molecular orbital theory, the species among the following that does not exist is:
e Fes g & IR - <1 =0 Wels # 9 fedaT a8l 8 ?
(1) Hez" (2) Hex* (3) 022 (4) Bex

Sol. (4)

B.O. of Bez is zero, So it does not exist.

Topic- Alkane
Subtopic- Aromatization

Level-M
5. Identify A in the given chemical reaction.
ferforRaa srfaforar § A &1 ufgenfag :
/CH3
CH,»
| CH M0203
CH, o ’ 773K, 10-20 atm Apod Ct
P jor produ
\CH2 \CH3
CHs; CHs;
0O 0 0" e
Sol. (4)
/CH3 CHs
CH,»
Mo,03
/CH3 4=
CH, CH 773 K, 10-20 atm
/
\CH2 \CH3

Aromatization reaction or hydroforming reaction.

Topic-d & f block

Subtopic- General Properties

Level-E

6. Given below are two statements:
Statement-I : CeO2 can be used for oxidation of aldehydes and ketones.
Statement-II : Aqueous solution of EuSO4 is a strong reducing agent.
(1) Statement I is true, statement II is false
(2) Statement I is false, statement II is true
(3) Both Statement I and Statement II are false
(4) Both Statement I and Statement II are true
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RIERARCI R A I
FHoF-1 : UfoseIgs! T dIeH & SifaRIER # CeO, BT SYANT fhar ST Fhar € |

FHUF-11 : EuSO4 BT STl fIeiid U Ydal 319ed- HH® ¢ |

SRIFd HAl @ forg M= A T Awedt § F I8 SR &1 FA1a PR
(1) B2 1 9 § RRg B 11 319 2 |

(2) B 1 39T © IRg HH 1l 9 7 |

(3) T B I TT HF 11 3 B |

(4) <91 B [ q1 HU 11 9 R |

(4)

CeO2can be used as oxidising agent like seOa.

Similarly EuSO4 used as a reducing agent.

Topic- Amine
Subtopic-Chemical reaction of amine

Level-M
7. The major product of the following chemical reaction is:
frfaRaa sifafisar &1 ge7 S ®
1) Hs0%, A
2) SOCl,
H5CH,CN > ?
CHsCH.C 3) Pd/BaS0., H-
(1) (CH3CH2C0)20  (2) CH3CH2CHO (3) CH3CH2CH3 (4) CH3CH2CH20H
Sol. (2)
0] 0
H50* I SOCl, |
CH3CH2CN —>CH3—CH2—C—OH—>CH3—CH2—C—C|
Pd/Ba,S0,,
CH3-CH,-CH=0
Topic- Mole
Subtopic-Empirical formula
Level-M
8. Complete combustion of 1.80 g of an oxygen containing compound (CxHyO:) gave 2.64 g of CO:2
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and 1.08 g of H20. The percentage of oxygen in the organic compound is:

JiferiTe™ o A (CxHyOz) & 1.80 g &1 T &84 2.64 g CO2 @1 1.08 g H20 Wi <l g | SEi-d
AT # Sfferioe & ufoerd &

(1) 63.53 (2) 53.33 (3) 51.63 (4) 50.33




sol. (2)

2.64

N, = —— = 0.06
€02 44
nc = 0.06
weight of carbon = 0.06 x 12 = 0.72 gm
1.08
Nho= —— = 0.06
H,0 18

nH = 0.06 x 2 =0.12

weight of H = 0.12 gm

.. Weight of oxygen in CxHyO:
=1.8-(0.72 + 0.12) = 0.96 gram

% weight of oxygen = % x100

= 53.3%
Topic- Chemical bonding
Subtopic-bridge bond
Level-M
9. The correct statement about BzHs is:

(1) All B-H-B angles are of 120°.
(2) Its fragment, BHs, behaves as a Lewis base.
(3) Terminal B-H bonds have less p-character when compared to bridging bonds.
(4) The two B-H-B bonds are not of same length.
BoHe & forg fot & &1 &9 a1 W8T %9 ® ?
(1) 9 B-H-B &7 120° 2|
(2) 39@ TS, BH3, Tdh 59 &R &I I8 FIeR Bl © |
(3) 39 RR aret B-H anawii § W anawii &1 arer p-Sificieror &7 8T 2 |
(4) < B-H-B 37e% GAM oH1g & -8l 2 |
Sol. (3)
Terminal bond angle is greater than that of bridge bond angle
Bond angle « S-character
1
p — character

oC

Topic- Perodic Properties
Subtopic- Electronic configration & Quantum numbers

Level-E
10. In which of the following pairs, the outer most electronic configuration will be the same?
(1) Fe?* and Co* (2) Crt and Mn?*
(3) Ni2* and Cu* (4) V2+ and Cr+
frrforRaa =i § | foad agrdd seas fa=ma §9 9 8rm ?
(1) Fe?* @2r Co* (2) Cr* q2m Mn2+
(3) Ni2* e Cu* (4) V2+ @I Cr*
sol. (2)

Cr* = [Ar]3d®
Mn?* = [Ar]3d°
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Topic- Polymers
Subtopic-Types of Polymers
Level-E

11. Which statement is correct?
(1) Buna-S is a synthetic and linear thermosetting polymer
(2) Neoprene is addition copolymer used in plastic bucket manufacturing
(3) Synthesis of Buna-S needs nascent oxygen
(4) Buna-N is a natural polymer
BT U AT HEl 8 ?
(1) FAT-S TH AT T WRad a9 §¢ 8D © |
(2) R e ARTTeTd FE-9gad & radT SUanT WiiRed arec! et # gidr 2 |
(3) AT -S & HIAYUT H TSI MRS B ATITAHT Bl B |
(4) =AT-N U THfas 98 2 |
Sol. (3)
Synthesis of Buna-S needs nascent oxygen.

Topic-Environmental Chemistry
Subtopic-Smog
Level-M
12, Given below are two statements:
Statement-I : An allotrope of oxygen is an important intermediate in the formation of reducing smog.
Statement-II : Gases such as oxides of nitrogen and sulphur present in troposphere contribute
to the formation of photochemical smog.
In the light of the above statements, choose the correct answer from the options given below:
(1) Statement I and Statement II are true
(2) Statement I is true about Statement II is false
(3) Both Statement I and Statement II are false
(4) Statement I is false but Statement II is true
RIERARCE B I
FAF-1 : AT g BleX & favad § AR BT T UR®™Y Aeeayol Fad 2 |
FHoA-11 : I, S 6 TSSO TAT Hewr & TGS ol dvsed H IURYT B8R & USRI RIS gH By
@ fdAfor # arTe™ ARl B
ST dol & foy 9 G T el § | 981 IR BT gA1d BIFIg:
(1) B I R B 11 9 2 |
(2) B I 9 & TR U 11 9 ¢ |
(3) T B I ToT ®od 11 3 § |
(4) B I 39T & IR U 1 9 ¢ |
Sol. (3)
Reducing smog as is acts as reducing agent, the reducing character is due to presence of
sulphur dioxide and carbon particles.
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Topic- Atomic
Subtopic- Quantum mechanical model of atom
Level-M

13.

Sol.

The plots of radial distribution functions for various orbitals of hydrogen atom against 'r' are

given below:

BISgIoM WA & A~ Fefsi & fory By AaRT Bemi & 'r' & f[aog e - iy T &

8
4Er2R2n,l(r)

44

(A) 0 } t
5 10
r(Ay—>
4Er2R2n,l(r)z
t
(B) 0 t
10
r(Ay—>
3
4Er2R2n,I(r)
T 2
c 1
() 0 :
10
r(Ay—>
4Er2R2n,l(r) 15
T 0.1
(D) o .
5 10
r(Ry—>
The correct plot for 3s orbital is :-
3s FeTdh & foIU ALY 3MMeld & :
(1) D (2) B (3)A
(1)
3s orbital

Number of radial nodes=n-/-1

For 3sorbitaln=3 ¢=0

Number of radial nodes =3-0-1=2

It is correctly represented in graph of option D
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Topic- Biomolecules

Subtopic- Reactions of carbohydrates

Level-M

14. Which of the glycosidic linkage galactose and glucose is present in lactose?
(1) C-1 of glucose and C-6 of galactose  (2) C-1 of galactose and C-4 of glucose
(3) C-1 of glucose and C-4 of galactose  (4) C-1 of galactose and C-6 of glucose
cigerd H SURIT olac AT @ & el Bl AP ASed 9 & ?

(1) 7@ @1 C-1 iR Heae &1 C-6 (2) rtder™ &1 C-1 3R @ &1 C-4
(3) 7@ BT C-1 iR Herae &1 C-4 (4) rfderE &1 C-1 3R @ &1 C-6
Sol. (2)
CH,OH CH,OH
OH 4z—0 Ny
H 1
4| oH pit O—KoH y
H N3 H 3 5 H
H OH H OH
B-D-Galactose B-D-Glucose

Topic- Carbonyl compound

Subtopic- Formation of carbonyl compound

Level-M

15. Which one of the following reactions will not form acetaldehyde?

f=forRad # 9 &9 1 afdfhar Wiefesess A8t forfag &l 2

(1) CFO3 - HzSO4
CH5CH,0OH >
CH-CN i) DIBAL-H -
(2) U i)H0

Pd(11)/Cu(II)

(3) CH, =CH, + O,

H,O
CH5CH,OH cu >
(4) - 573K
sol. (1)
CrO3 - HzSO4
CH5CH,OH »CH5; - COOH
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Topic- amine
Subtopic-Introduction and synthesis of amine

Level-M
16. Which of the following reaction/s will not give p-aminoazobenzene?
N02 NOZ
i) Sn/HCI i) NaBH4
(A) i) HNO, (B) i) NaOH
iii) Aniline iii) Aniline
NH,
i) HNO,
(C) i) Aniline, HCl
(1) B only (2)Aand B (3) Conly (4) A only
f=faRed # & @9 A sifafar p-VARgSie=e T8 <l ?
NO,
i) Sn/HCI
(A) i) HNO,
iii) Aniline
NO,
i) NaBH,4
(B) i) NaOH
iii) Aniline
NH,
i) HNO,
(C) i) Aniline, HCl
(1) »aaT B (2) AdaT B (3) daa C (4) daat A
Sol. (1)
NH,
NO, NH, N,*
HN
O OO,
NH,

NH, N,* |
(©) @ LOZ»@ — >~ ,ph-N= N@NHZ
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Topic- Coordination chemistry
Subtopic-Hybridisation (a) VBT (b) CFT
Level-M
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17. The hybridization and magnetic nature of [Mn(CN)s]* and [Fe(CN)e]3-, respectively are:
(1) d?sp® and paramagnetic (2) sp3d? and paramagnetic
(3) d?sp3 and diamagnetic (4) sp3d? and diamagnetic
[Mn(CN)e]* @ [Fe(CN)e]3", @ foTg HHR0T Tl Faid Udqfa 8 Hsl:
(1) d?sp? dorm g (2) sp3d? dorn gl
(3) d?sp3 o gl (4) sp3d? dorn AggEH
Sol. (1)
1. (Mn(CN)e)*
Mn*+ = 3d°>
w=+3

hybridization = d?sp3

2. [Fe(CN)s]3
Fe3* = 3d°

n=+3

Hybridization - d2sp3 t2g

Topic-Aromatic compounds

Subtopic-Electrophilic substitution reaction

Level-M
18.
RIS Afafhar § A 3R B &7 ufganfav:

Identify A and B in the chemical reaction.

OCHs;
“A A (Major) —gr e e B (Major)
NO,
CH; I CH, I
Cl Cl
A= B= A= B=
1 2
() (2) Cl Cl
NOz N02 NOZ NOZ
CH3 OCH3 CH3 OCH3
Cl Cl I
(3) A= B= q @ A= B=
NOZ NOz N02 NOZ
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Sol.

(4)
OCHs OCHs; OCHs;
o ) st
dry acetone
2
(A) (B)

Topic-GOC (General Organic Chemistry)
Subtopic-Basic chemical bonding for organic chemistry

Level-M
19. Compound(s) which will liberate carbon dioxide with sodium bicarbonate solution is/are:
NH, COOH
(1) B and C only (2) B only (3) A and B only (4) Conly
wifeTm Eb‘l'sﬁﬁ'c’ ﬁ?ﬂﬂ A 1 A BT STEsifadgs gad aRd B, %\*
COOH
(1) ®aat B @21 C (2) daa B (3) aal A @1 B (4) daa C

Sol.

(1)
Compounds which are more acidic then H2COs, gives CO2 gas on reaction with NaHCOs.
Compound B i.e. Benzoic acid and compound C i.e. picric acid both are more acidic than H2COs.

Topic- Ionic Equilibrium
Subtopic-Solubility & Solubility product
Level-M

20.

Toll Free : 1800-212-1799
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The solubility of AgCN in a buffer solution of pH = 3 is x. The value of x is:

[Assume: No cyano complex is formed; Ksp(AgCN) = 2.2 x 10716 and Ka (HCN) = 6.2 x 10719]
U% pH = 3 & qw fdaa9 § AgCN &I faeraar x 8 1 x &1 7149 § | (SIHETT B YA AT D)
(A <fifSTe f& AT Sax T8l a9ar 8; Ksp(AgCN) = 2.2 x 10716 goI1 Ka (HCN) =s 6.2 x 10710]

(1) 0.625 x 106 (2) 1.6 x 106 (3) 2.2 x 10716 (4) 1.9 x 10-°
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Sol. (4)

Let solubility is x

AgCN = Ag* + CN- Ksp = 2.2 x 10716

X X
H* + CN- = HCN K=i=—1
K, 6.2x10%°
1 _ [HCN]
Ksp X — =[Ag*] [CN] X ————
sp K [Ag*] [ ] [H][CN ]
2.2)(10_16 % 1 = [S][S]
6.2x107%° 1073
S2 = EXIO’9
6.2

S? = 3.55 x 10710

S = {3.55x101°

S=188x10°=1.9 x 10~

SECTION - B

Topic- Thermodynamics
Subtopic- AH and AU interrelation
Level-E
1. The reaction of cyanamide, NH2CN() with oxygen was run in a bomb calorimeter and AU was

found to be -742.24 k] mol~t. The magnitude of AH29s for the reaction
NH2CNsy + %Oz(g) — N2(g) + Oz + H20q, is kJ. (Rounded off to the nearest integer)

[Assume ideal gases and R = 8.314 J mol-! K]
ARIRATSS NH2CN(s) @1 iTaiISo 3 Mffhar U 99 SR # dxa AU & A-742.24 kI mol™! U<t g1

| 3rfafehar

NH2CN¢sy + %Oz(g) — N2(g) + O2(g) + H20()

% foTg AH208 &1 719 2 k) | (s quries d@) [F91 T 3Me™l A9 elfofg, dm R = 8.314 J mol™?
K-1]

Sol. 741 kJ/mol
NH2CN(s) + %Oz(g) 5 Na(g) + COx(g) + H20(1)

3 1
Ang=(1+1)-= ==
ng = ( =5 =3
AH = AU + Ang RT
— _742.24 + 1 y 8.314 x 298
2 1000
= -742.24 + 1.24

= 741 kJ/mol
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Topic- Redox
Subtopic-Law of equivalence

Level-M
2. In basic medium CrOs2- oxidizes S:03?~ to form SO and itself changes into Cr(OH)4~. The
volume of 0.154 M CrO4%~ required to react with 40 mL of 0.25 M S.032" is mL.

(Rounded-off to the nearest integer)
&N #egq # S2032” B CrO42” Sfaiipd @) SO & <l & 3R W@ Cr(OH)a~ # uRafda & Srar 2|

0.154 M CrO42- &1 3madd (mL #) 1 0.25 M S»032" @& 40 mL ¥ AfAfhar &= & oIy omaeas g, a8 ©
NGEESERIEANED)!

Sol. 173 mL
17H20 + 8CrO4 + 35203 — 6S04 + 8Cr(OH)4™ + 20H"
Applying mole-mole analysis
0.154xv 40x0.25
8 3
V=173 mL

Topic-Chemical Kinetic
Subtopic- Arrhenius equation

Level-M
3. For the reaction, aA + bB — cC + dD, the plot of log k vs % is given below:
log K slope = -10000 K
1/T—>
The temperature at which the rate constant of the reaction is 10~%s7! is K.

[Rounded off to the nearest integer)
[Given: The rate constant of the reaction is 10~ s! at 500 K]

?ﬂﬁr%maA+bB—>cC+dD?ﬁ1%ﬂqlogkvs%Waﬂé@ﬁ%{ﬁm%":

log k slope = -10000 K

1/T—>

qu (K) 9 forT wR ffdfehan &1 &% i 104st 8, a8 K|
(Freped qorie )
[fem 8: 500 K o Sfifshar &1 <) fadic & 1075 s71]
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526 K

E
logioK = log10A - ———2
09108t = 109108 = 5 303RT

E
| = a = —1
Slope >303R 0000

|0910& = Ea X l_l
K, ~ 2.303R

-4

logio 10
107

= 10000 x {— - —}

500 T
1 1 1

10000 500 T
11 1

T 500 10000
1 20-1 19

T 10000 10000
110,000 _ oo6

1= 10000{ 1 _l}

Topic-Redox
Subtopic- Law of equivalence
Level-T

4.

Sol.

Toll Free : 1800-212-1799
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0.4g mixture of NaOH, Na2C0Os and some inert impurities was first titrated with % HCl using

phenolphthalein as an indicator, 17.5 mL of HCI was required at the end point. After this methyl
orange was added and titrated. 1.5 mL of same HCI| was required for the next end point. The
weight percentage of Na2COs in the mixture is . (Rounded-off to the nearest integer)

NaOH,NazcosﬁaTag@samag@ﬁEﬁ0.4gﬁwmuwa§ﬂmqﬁﬁmﬁﬂwmmwwﬁ

10
HCI ¥ far | siftm fdg R 17.5 mL HCl & amaegaar off | $9& Ueard Hidrd 3N & fHefrr 1 3R 3rTel
siferd fawg & forg S HCl & 1.5 mL @1 g smazgsar gl | 511 § Na2COs &1 9R ufowid @ |
(Frevead quiie da@)
3%
1% end point reaction
NaOH + HCl—— NaCl + H;0
nf=1
NaCOs + HCl— NaHCO;
nf=1
Eq of HClused =Ny,qq x 14Ny, o x1

17.5x % X 10_3 = NMyaon * nNazC03

2" end point
NaHCOs + HCl—> H,COs3




1.5x % X 10_3 = nNaHC03 x1= nNchoa

0.15 mmol = n, o,
0.15 = Ny, co,
-3
Wha,co, = 2 3056 <10, 100x10=3x106 x 107
=3x1.06=3.18%

Topic- Thermodynamics
Subtopic-Introduction

Level-M

5. The ionization enthalpy of Na* formation from Na(y) is 495.8 kJ mol~!, while the electron gain
enthalpy of Br is -325.0 kJ mol-l. Given the lattice enthalpy of NaBr is -728.4 kJ mol=t. The
energy for the formation of NaBr ionic solid is (=) x 1071 kJ mol.

Na() ¥ Na* 99 @ forv emaad et 495.8 kJ mol™! 8 3iR Br @) gelae afer U-9edi-325.0 kJ mol?
21 NaBr @l oied Toedl -728.4 kI mol-! & g B mafie o sfawenm # NaBr @ faves ooff 2

(-) x 107! kJ mol-t|

sSol. 5576 kJ
Na(s) — Na*(g) AH = 495.8
%Brz(f) + e —— Br(g) AH = 325
Na*(g) + Br (g) — NaBr(s) AH = -728.4
Na(s) + %Brz(ﬁ)—> NaBr(s). AH = ?

AH = 495.8 - 325 - 728.4
-557.6 k] = -5576 x 1071 kJ

Topic- Alkynes
Subtopic- Chemical reaction of alkyne

Level-T
6. Consider the following chemical reaction.
HC = CH (1)Red hot Fe tube, 873K Product

(2)CO+HCI/AICI3

The number of sp? hybridized carbon atom(s) present in the product is
TRad RIS TR W [IaR $HITT |

_ (1)Red hot Fe tube, 873K
HC =CH (2) CO+HCI/AICI, Product

IS H SURT sp? HhRd B WA BT =T 8
Sol. 7

CH=0
HC = CH Red hot Fe tube @ M} @

benzaldehyde
All carbon atoms in benzaldehyde are sp? hybridised
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Topic- Gaseous State
Subtopic- Charle’s law

Level-M
7. A car tyre is filled with nitrogen gas at 35 psi at 27°C. It will burst if pressure exceeds 40 psi.
The temperature in °C at which the car tyre will burst is . (Rounded-off to the nearest
integer)
PR B SRR H ARSI I 35 psi @@ 27°C R 1 81 Ife <@ 40 psi & 1fd 8 ST @ SRR %S ST |
PR eRR 3% 9™ (°C #) W B 98 ® NGEESERIEANED)!
Sol. 69.85°C 1 70°C
Pl _ P2
T
35 40
300 T,
T2 = % = 342.86 K = 69.85°C 11 70°C

Topic- Chemical bonding
Subtopic- Hydrolysis

Level-E

8. Among the following, the number of halide(s) which is/are inert to hydrolysis is
fa=forRad Botrsst § 9 SH6! A=T ST STdfadioT & forw orfsha 8 |
(A) BFs3 (B) SiCla4 (C) PCls (D) SFs

Sol. 1

Due to crowding SFs is not hydrolysed.

Topic- Liquid solution
Subtopic- Ideal Vs non ideal solution & their distillation and immiscible liquid solution
Level-M
9. 1 molal aqueous solution of an electrolyte A2Bs is 60% ionised. The boiling point of the solution
at 1 atmis K. (Rounded-off to the nearest integer)
[Given Kb for (H20) = 0.52 K kg mol=1]
T fIgd gy A:Bs BT Uh Hiad SToid facas 60% Sma-iagd &1 8| e &1 1 atm W dfeas #

FIUP & R GEESERYIEAGED
[f&ar 8 Kb (H20) = 0.52 K kg mol1]
Sol. 375K

A2B3s —— 2A*3 + 3B2

No. of ions =2+ 3 =5
i=1+(n-1)c=1+(5-1) x0.6
=1+4x06=1+24=3.4

ATb =Ko Xxm X i=0.52x1x3.4=1.768°C
ATy = (Tb)solution - [(Tb )HZO]Sqution

1.768 = (Tb)solution - 100
(Tb)solution = 101.768 °C
=375K
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Topic- Surface chemistry
Subtopic- Catalyst
Level-M

10. Using the provided information in the following paper chromatogram:

v

" Solvent front
Be IZ cm
Ae

IZ cm

[l

Spo"E " Base line
Fig: Paper chromatography for compounds A and B

the calculated Rr valu

e of A x 1071,

frrforRaa e SrTe § <1 T I & MR W

* A Solvent front
Be 2cm
5cm
Ae
IZ cm
v _
| —— \
Spo4t— " Base line
IRG: A TaT B AT &Y BT HIHSITH!
A &7 Re 919 x 10718
Sol. 4

_ Distancetravelledby compound

¢ =

Dis tancetravelledby solvent

On chromatogram distance travelled by compound is - 2 cm
Distance travelled by solvent =5 cm

SoR¢= % =4x10"=04
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