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SECTION - A

Perodic Properties

1. The ionic radius of Na* ion is 1.02 A. The ionic radii (in A) of Mg and AI**, respectivelyare :

(1) 0.72 and 0.54
(3) 1.05 and 0.99

(2) 0.68 and 0.72
(4) 0.85 and 0.99

Na* @1 smafe Boar 1.02 Az | Mg @ AR &1 smafae e (A #) =il saen

(1) 0.72 @ 0.54
(3) 1.05 g 0.99

Ans. (1)
Sol. For iso-electronic system

Fa )

eff.
Na* Mg?* Al*
N J
Y
Z=11 Z=12 Z=13 10 electron

Z=atomic No. in each

lonic Equilibrium
2. Match List-I with List-II :
List-I
(Chemicals)
(@) Alcoholic potassium hydroxide
(b) Pd/BaSo4
(c) BHC (Benzene hexachloride)
(d) Polyacetylene
Choose the most appropriate match :
(1) (a)-(ii), (b)-(i), (c)-(iv), (d)-(iii)
(3) (a)-(ii), (b)-(iv), (c)-(i), (d)-(iii)
-1 &1 g A-11 & s Sify
ga-1
(Fama)
(a) TeaIEle UeRRA BrgaaEe
(b) Pd/BaSo4
(c)BHC (I=i111 zaTddRISS)
(d) dffersffesi=
|qide I e gy
(1) (a)-(ii), (b)-(i), (c)-(iv), (d)-(iii)
(3) (a)-(ii), (b)-(iv), (c)-(i), (d)-(iii)
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(2) 0.68 o 0.72
(4) 0.85 o 0.99

List-II
(Use/Preparation/Constituent)
(i) Electrodes in batteries

(ii) obtained by addition reaction

(iii) Use for B-elimination reaction
(iv) Lindlar's Catalyst

(2) (a)-(iii), (b)-(i), (c)-(iv), (d)-(ii)
(4) (a)-(iii), (b)-(iv), (c)-(ii), (d)-(i)

-1

(SuamT /Uit / ereeh)

(i) 98 & goldagls U B ® |

(i) HAper arfaforar

(iii) B-fRra=or fdfrar & forg SuamT v € |
(iv) forsaR SRS

(2) (a)-(iii), (b)-(i), (c)-(iv), (d)-(ii)
(4) (a)-(iii), (b)-(iv), (c)-(ii), (d)-(i)




Ans. (4)
Sol. a/c. KOH = Used for B. elimination reaction
Pd/ Ba son = Lindlar’s catalyst
BHC (Benzon lexa chloride) = Addition product of benzen and chloride.
Poly actylene = Used in electrods in batteries
Polymers
3. The statements that are TRUE:
(A) methane leads to both global warming and photochemical smog
(B) methane is generated from paddy fields
(C) methane is a stronger global warming gas than CO;
(D) methane is a part of reducing smog.
Choose the most appropriate answer from the option given below:
(1) (B), (C), (D) only (2) (A), (B), (C) only
(3) (A), (B), (D) only (4) (A) and (B) only
BHUF Sl A B!
(A) #99 wela am gfg T ga ST aFf <l 7|
(B) a9 & &5 A9 S~ B ¢ |
(C) CO, @ 3mer %9 T Yadl Heed M gfg & arel 399 2 |
(D) #99 aId gH BN BT TR B |
W Y fAdeul ¥ 9 |alfde Ifd IR a1 gy
(1) #aa (B), (C), (D) (2) ®aa (A), (B), (C)
(3) @t (A), (B), (D) (4) @act (A) T (B)
Ans. (2)
Sol. Contribution of global warming gas
CO2 > CH4 > CFC > O3 > N20 > H20
But CH4 is 40 times stronger green house gases than CO: its has more heating effect.
Isomerism
4, Compound with molecular formula CsHeO can show :
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(1) Both positional isomerism and metamerism
(2) Metamerism

(3) Positional isomerism

(4) Functional group isomerism

A C3HeO &1 AiffTas <=1 weva &

(1) S I AT AT FedTaIad]

(2) wegTaggen

(3) e |HEgegdr

(4) yerIES Ju FHEEIE]
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Ans. (4)
Sol. C¢HeO DOU =1
CHs - CH2 - CH = O & CHs -C - CH3s are functional isomer.
y)
s-block
5. Match List-I with List-II :
List-I List-II
(a) Ca(0Ch): (i) Antacid
(b) CaSO04- %Hzo (ii) Cement
(c) Cao (iii) Bleach
(d) CaCoOs (iv) Plaster of Paris
Choose the most appropriate answer from the option given below:
(1) (a)-(iii), (b)-(iv), (c)-(ii), (d)-(i)  (2) (a)-(iii), (b)-(ii), (c)-(iv), (d)-(i)
(3) (a)-(iii), (b)-(ii), (c)-(i), (d)-(iv)  (4) (a)-(i), (b)-(iv), (c)-(iii), (d)-(ii)
-1 o gA-11 &1 e S
-1 A-11
(@) Ca(0Cl)2 (i) uf—arat
(b) CaSOs - H:0 (ii) <
(c) Cao (iii) fejsm
(d) CaCOs (iv) e &ife aRka
A & TR fedl | 9 Halfte S SR gen
(1) (a)-(iii), (b)-(iv), (c)-(ii), (d)-(i)  (2) (a)-(iii), (b)-(ii), (c)-(iv), (d)-(i)
(3) (a)-(iii), (b)-(ii), (c)-(i), (d)-(iv)  (4) (a)-(i), (b)-(iv), (c)-(iii), (d)-(ii)
Ans. (1)
Sol. Ca(0Ch): ——— Bleaching power
CaSO0s. %Hzo ——— Plaster of paris
Cao —— cement
CaCoOs —— Antacid
Solid State
6. In a binary compound, atoms of element A form a hcp structure and those of element
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M occupy 2/3 of the tetrahedral voids of the hcp structure. The formula of the binary
compound is :

(1) M2As (2) MAs (3) M4A (4) M4A3

we fgaifl Aiftes # dca A & TRA1Y hep HREHT g91d € a1 acd M & wRArY hep AR @l 2/3 aqehaaid
Rfdal 1 smesTied wrd € | fgaih Afe o g €

(1) M2As (2) MAs (3) M4A (4) M4A3




Ans.

Sol.

(4)
A — hcp
M — 2/3" of tetrahedral

M, 105 As = MsAg = MaA;

Chemistry in Everyday Life

7. Match List-I with List-II :
List-I List-1I
(Class of Drug) (Example)
(a) Antacid (i) Novestrol
(b) Artificial Sweetner (ii) Cimetidine
(c) Antifertility (iii) Valium
(d) Tranquilizers (iv) Alitame
Choose the most appropriate match :
(1) (a)-(iv), (b)-(iii), (c)-(i), (d)-(ii) (2) (a)-(ii), (b)-(iv), (c)-(i), (d)-(iii)
(3) (a)-(ii), (b)-(iv), (c)-(iii), (d)-(i) (4) (a)-(iv), (b)-(i), (c)-(ii), (d)-(iii)
-1 qom g@r-11 &1 B Sy
war-I -1
(3wfer &1 9 f) (GRS
(a) vt OREN-C
(b) BB =R (ii) R
(c) vfa—<= erar (iii) afers
(d) geriae (iv) vfereH
wqiee Ifa feme g
(1) (a)-(iv), (b)-(iii), (c)-(i), (d)-(ii) (2) (a)-(ii), (b)-(iv), (c)-(i), (d)-(iii)
(3) (a)-(ii), (b)-(iv), (c)-(iii), (d)-(i) (4) (a)-(iv), (b)-(i), (c)-(ii), (d)-(iii)
Ans. (2)
Sol. Antacid — Cinetidine
Artificial sweetener — Alitame
Antifertility — Novestrol
Tranquilizers — Valium
Salt Analysis
8. Reagent, 1-naphthylamine and sulphanilic acid in acetic acid is used for the detection
of :
(1) NO (2) N2O (3) NO; (4) NO,
AfAPHD, THfed ord #H, 1-AfIei= qoar Aebfdd avd &1 SuanT, e SuRerfa yar e+ & forg
ST B, 98 ®
(1) NO (2) N20 (3) NO; (4) NO;
Ans. (4)

Toll Free : 1800-212-1799

www.motion.ac.in | Email : info@motion.ac.in

Based on NCERT




18t March. 2021 | Shift 1

MOTION JEE MAIN 2021

Coordination chemistry
9. The correct structures of trans-[NiBr.(PPhs3)2.] and meridonial-[Co(NH3)3(NO2)s]

respectively are :
trans-[NiBr2(PPhs3)2] dem meridonial-[Co(NH3)3(NO)3] @' 98l e HHe: &

NO,
PhsP Br HaN | NO,
N 7 N
(1) Ni and Co
RN / | AN
Br PPh; HsN NO,
NH;
NO,
PhsP Br H,N | NO,
N S NS
(2) Ni and Co
PN 7 ‘ AN
Br PPh3 02N NH3
NH;
NH;
Ph,P Br O,N | NH;
N7 N
Ni and Co
(3) 7\ v ‘ AN
Phgp Br QN N02
NH;
NO,
PhsP Br O,N | NH;
N N\ |7
(4) Ni and Co
7\ e | AN
PhsP Br 2N NHs
NH;
Ans. (2)

Sol. Trans [Ni Br2(Pphs)2]

PPh3\ /Br
Br/ \PPh3

Meridonial [CO(NH3)3(NO2)3]
NO,

NH3\ ‘ /NO2
‘ \NH3

NH3

NOz
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Biomolecules
10. Match List-I with List-II :

List-I List-II

(a) Chlorophyll (i) Ruthenium
(b) Vitamin - B1> (i) Platinum
(c) Anticancer drug (iii) Cobalt

(d) Grubbs catalyst (iv) Magnesium

Choose the most appropriate answer from the option given below:

(1) (a)-(iv), (b)-(iii), (c)-(i), (d)-(ii)  (2) (a)-(iii), (b)-(ii), (c)-(iv), (d)-(i)
(3) (a)-(iv), (b)-(iii), (c)-(ii), (d)-(i)  (4) (a)-(iv), (b)-(ii), (c)-(iii), (d)-(i)
-1 &1 g A-11 & s sy

gA-1 & -I1

(a) TR (i) wehifram
(b) faerf®= B> (i) =fesw
(c) vfa—d=aR iwfer (iii) ®raTee
(d) 7= SBR® (iv) F=NfrH

I Ry fawedl # 9 Haifte Sfd ST &1 ga SR ¢
(1) (a)-(iv), (b)-(iii), (c)-(i), (d)-(ii) ~ (2) (a)-(iii), (b)-(ii), (c)-(iv), (d)-(i)
(3) (a)-(iv), (b)-(iii), (c)-(ii), (d)-(i)  (4) (a)-(iv), (b)-(ii), (c)-(iii), (d)-(i)
Ans. (3)
Sol. = Cis - Platin [Pt (NH3)2Cl>] used in treatment of cancer.
= Chlorophyll is complex of Mg
= Vitamin Bi2 is a complex of Co

= Grubb’s catalyst are a series of catalyst containing ruthenium

P-block

11. The number of ionisablehydrogens present in the product obtained from a reaction of
phosphorus trichloride and phosphonic acid is :

(1) 3 (2) 1 (3)0 (4) 2
BRORA CISFARIGE Tl HIRGING 3 d AT & Ui Icare # SuRed =+ arvg gIsgioHl &l awe
2|
(1) 3 (2)1 (3)0 (4) 2
Ans. (4)
Sol. PCl3 + H3PO3 +H20 ——— H4P20s + HCI
pyrophosphorous
acid

H H
Structure of pyrophosphorous acid shows that it has two acidic or ionisable hydrogen.
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Atomic
12. A certain orbital has no angular nodes and two radial nodes. The orbital is:
(1) 2p (2) 3p (3) 2s (4)3s
F fded o 318 defig s 721 & a1 a1 $aa A€ €, 98 offdcd © !
(1) 2p (2) 3p (3) 2s (4)3s
Ans. (4)
Sol. No angularnodes = ¢ =0
Radialnodes =n-/-1=n-0-1=2
n=3
Ans. 3S

Carboxylic acid & their derivatives

C=N
13. coo
H20 H20
’ “A" '
H* . H* A
(Major
Consider the above chemical reaction and identity product “A” :
SWRIFT AfAfshar w faR &= Sare “A” &1 v :
H
% CHNO, /c‘: =N -0OH
(1) O (2)
/CONH2 /CHZNHZ
(3) (4) O
Ans. (3)
Sol.

C=N -NHz COOH
H.O/H*
- —>H20/H+ +NHs3
Partial

Hydrolysis
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s-block
14. Given below are two statements: One is labelled as Assertion A and the other is labeled

as Reason R:

Assertion A:During the boiling of water having temporary hardness, Mg(HCOs3); is
converted to MgCO:s.

Reason R: The solubility product of Mg(OH). is greater than that of MgCO:s.

In the light of the above statements, choose the most appropriate answer from the
options given below.

(1) A is false but R is true

(2) Both A and R are true and R is the correct explanation of A.

(3) Both A and R are true but R is NOT the correct explanation of A

(4) A is true but R is false.

] P AU § TP, FAF A TAT T PROT R B

B Al IR BSRAT B SieT B SaTer ) Mg(HCO3)2, MgCO;3 # aRafda & o 21

% R: Mg(OH). @1 faerar ore MgCO3 @ a1der 1fdrss 2 |

ST HAA & Ao # 7 fawed! § 9 waifde 3foa SR g

(1) A 8 R REA 7|

(2) ATem R 3FT 9 © 3R R, A @1 |8l &RaT ©

(3) A @ R 3Ff 91 € wRg R, A &1 &I arean T8

(4) A9 8 R R 3N B |

Ans. (1)

Sol. Mg(HCO:3)2 —Bolng__, Mg(OH)2 4 + CO2
Temporary Hardness
Ca(HCOs3)2 —Boling__, CaCOs { + CO2 + H20

Ksp Mg(OH)Z — Ksp MgC03
and Hence Mg(OH)2 precipitation first

Metallurgy

15. The chemical is added to reduce the melting point of the reaction mixture during the
extraction of aluminium is :
(1) Cryolite (2) Calamine (3) Kaolite (4) Bauxite

UgfAtRM @& o # sifwfhar AT &1 e gem & forg S aRe e ST 2, 98 ©

(1) spreanarse (2) derrgs (3) wanerse (4) dfarse
Ans. (1)
Sol. For reducing the melting point of Alumina, Cryolite i.e. NazAlFs is added.
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www.motion.ac.in | Email : info@motion.ac.in




@ - 18t March. 2021 | Shift 1
MoOTION JEE MAIN 2021 |

Carboxylic acid & their derivatives
CHs

16. Alkaline KMnO4 e
H* i’

OCHs

Considering the above chemical reaction, identity the product “X” :
IR AfAfHT R R a= Sarg “X” &I ygang

CHs CHO
X - X —
(1) (2)
OH OCHs
COOH CH20H
- X —
3) X (4)
OCHs OCHs
Ans. (3)
Sol. CH; CooH

Alkaline Kmno,
H+

AN
7

OCH; OCH;

Toll Free : 1800-212-1799
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Aromatic compounds

H3C\ _ CHjs

273 278 K
(Major Product)

NH,
17. |
NaNOz HCL
lix” '

(Major Product)

Considering the above reaction, X and Y respectively are :
IWRIG JAfHAT W) TR o= gagy X dn Y €, w9

el

(1) and U N/CHS

cr Iy

/CH3
N
Cl
~N
Ny N yd CHs
3
( ) and

N, CI™ /CH3
and U CH,
(4)

Toll Free : 1800-212-1799
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H
Ans. (4) CHa\N/C ’

) (S]
NHz = NCI
~ CHs
NaNO, HCl > -
273K 278K N=N I\l\
CHs

Carbonyl compound

18. Reaction of Grignard reagent, C;HsMgBr withCgHsO followed by hydrolysis is gives
compound “A” which reacts instantly with Lucas reagent to give compound B, C1oH13Cl.
The Compound B is :
PR e CoHsMgBr @t CgHsO & arfafshan, Siat sraeed & ueanq e “A” <@l & <1 aifoefie <o
fypHEG & rfafar wa e B, CioH13Cl <@t 21

Sol.

v

cl CHs cl
(1) o (2)
CH;
CHs
Cl
(3) (4) crs

Cl

Ans. (4)
Sol. C H O C2H5mgBr (A) Lucas reagent (B) C1oH13Cl
CZ

CHs; CHs;
OH Cl
H mgBr HCl+Znl, «
5 CH3 Lucas reagent CH;

Biomolecules
19. A non-reducing sugar "A” hydrolyses to give two reducing mono saccharides. Sugar A

is:

(1) Glucose (2) Fructose (3) Sucrose (4) Galactose
Td A0S ADHT A, STl TS & YAl &l AUAFdH Al HdIgs <ol © | TbT A B!
(1) e (2) wagra (3) e (4) Actaera

Toll Free : 1800-212-1799
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Ans.
Sol.

d-block
20.

Ans.
Sol.
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(3)
C12H22011 + H20 —— C6H1206 + CeH1206

Sucrose D-glucose D-furctose

(Non reducing sugar) (reducing sugar)

Match List-I with List-II :

List-I List-II
(Process) (Catalyst)

(a) Deacon’s process (i) ZSM-5

(b) Contact process (ii) CuClz

(c) Cracking of hydrocarbons (iii) Particles 'Ni’

(d) Hydrogenation of vegetables oils (iv) V.0s

Choose the most appropriate answer from the option given below:

(1) (a)-(i), (b)-(iii), (c)-(ii), (d)-(iv)  (2) (a)-(iv), (b)-(ii), (c)-(i), (d)-(iii)
(3) (a)-(ii), (b)-(iv), (c)-(i), (d)-(iii)) ~ (4) (a)-(iii), (b)-(i), (c)-(iv), (d)-(ii)
-1 &1 g A-11 5 e By

-1 gA-I1
(7=9) (Sor=)
(a) S+ uspH (i) ZSM-5
(b) st wspH (i) CuCls
(C) TESIHEA! BT Ho (iii) ®or ‘Ni’
(d) a=ufar Tl BT BTSIoTIHROT (iv) V205

A T T fawedl § 9§ w9l I TR BT A DI

(1) (a)-(i), (b)-(iii), (c)-(ii), (d)-(iv)  (2) (a)-(iv), (b)-(ii), (c)-(i), (d)-(iii)

(3) (a)-(ii), (b)-(iv), (c)-(i), (d)-(iii) ~ (4) (a)-(iii), (b)-(i), (c)-(iv), (d)-(ii)

(3)

Deacon's process is used for industrial preparation of Chlorine gas

HCl + 02 —=%— H,0 + Cl2

Contact process in used for industrial preparation of sulphuric acid & V20s in catalyst involved in
the process.

N w N~

C=C +H, —— C-C
Vegetable oil H H
CxHa Czjgfgjg products
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SECTION - B
Solution and Colligative Properties
1. 2 molal solution of a weak acid HA has a freezing point of 3.885°C. The degree of
dissociation of this acid is x 1073, (Round off to the Nearest Integer).

[Given :Molal depression constant of water = 1.85 K kg mol-Freezing point of pure
water = 0°C]
gdcl 3% HA & 2 Hiefdl &1 fdergd &1 fedie 3.8850C 2| 39 3l @l {2 4= x 1073
(Frepedm qorfe )
[fear & @ S &1 Hietdl srad9 Reried = 1.85 K kg mol™ g it &1 fgwie 00C]
Ans. 50
Sol. Tfso. = -3.885°C
AT = +3.885 =i x kf x m
3.885=ix 1.85x 2

_ 3885 _ i
1.85:2
= 0185 _ 5 05=750x 1072
Ans. 50

Coordination chemistry
2. The total number of unpaired electrons present in the complex Ks[Cr(oxalate)s] is

dgha Ks[Cr(oxalate)s] # SuRerd sgfiad goagmi @ o d@m e _
Ans. (3)
Sol. Ks [Cr(OH)s]
Chromium & in + 3 oxidation state
Cr — 3d°> 4s?
Cr3* — 3d? 3 unpaired electron the hybridisation of chromium in the complex is d?sp3

Chemical bonding

3. AX is a covalent diatomic molecule where A and X are second row elements of periodic
table. Based on Molecular orbital theory, the bond order of AX is 2.5. The total number
of electrons in AX is .(Round off to the Nearest Integer).
AX T wEwdrel fguRdTe o) @ Wief A der X amad wrefl @ fgde ifd & 9@ 2| anfvas s Rigrd @
MR TR AX @1 e BIfe 2.5 8| AX § G Sclagql &l &= § |
(Frvear ot )

Ans. (15)

Sol. The comp. AX is NO its bond order is 2.5 & it has total 15 electrons
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Stoichiometry (1)

4, grams of 3-Hydroxy propanal (MW = 74) must be dehydrated to produce
7.8 g of aerolein (MW = 56) (CsH4O) if the percentage yield is 64. (Round off to the
Nearest Integer). [Given : Atomic masses : C: 12.0u, H: 1.0u, O : 16.0 u]

7.8 g twreie (C3H40) (MW = 56) &I SO &1 & fory g 3-gEsRmEa (MW = 74)
F1 fAstefiaror smaws g, afe ufoerd afer 64 8 | (Facan qorfe #)
[fear € @ enfdg® g : C: 12.0u, H: 1.0u, O : 16.0 u]
Ans. 16
Sol. HO - CH; - CH; - CHO
xmol
C3H4O
7.8 gm
7-8 _ 0.14 mol
50
% vyield = 7'8){ 56><100 = 64

_ 7.8x100 _ 780 m
56 x 64 56 x 64

780

56 x 64

ol

Whreactant = x74 = 16.11 gm

Stoichiometry (1)

5.

Ans.

Sol.

Toll Free : 1800-212-1799
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A reaction of 0.1 mole of Benzylamine with bromomethane gave 23 g of Benzyl
trimethyl ammonium bromide. The number of moles of bromomethane consumed in
this reaction are n x 107!, when n = . (Round off to the Nearest
Integer).

[Given : Atomic masses : C: 12.0u,H: 1.0u, N: 14.0 u,Br: 80.0 u]

0.1 At T & SHm afafhar axa 23 g IFoTa SRR SMIffad SHgs <ar 2 | SHESE & S8
Hiell &Y A o 39 afAfhar # M e W 8, N X 10718 N &1 A § |

(Freed e )

[fear & : anfdas germ : C: 12.0u, H: 1.0u, N : 14.0 u, Br : 80.0 u]]

(3)

Ph - CH>NH> + 3CH3Br— PhCH2N+(ME)3BF_

23 g _
230
. moles of CH3Br = 0.3 = 3 x 10! mol

0.1 mol 0.1 mol
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Chemical Kinetic
6. 2 NO(g) + Cl2 (g) —— 2 NOCI(s)
This reaction was studied at — 102C and the following data was obtained.

Run [NOJo [Cl2]o ro

1 0.10 0.10 0.18

2 0.10 0.20 0.35

3 0.20 0.20 1.40

[NO]o and [Cl;]o are the initial concentrations and ro is the initial reaction rate.

The overall order of the reaction is . (Round off to the Nearest Integer).

2 NO(g) + Cl> () 2 NOCI(s)
9 AMFHAT BT — 102C W AT HR 7 3fips U< §Y

Yefor [NO]Jo [Cl2]o o
1 0.10 0.10 0.18
2 0.10 0.20 0.35
3 0.20 0.20 1.40
[NOJo T [Cla]o TR AT=dRi & T ro 3RMAh fAfhar <X 2| afAfhar & w97 @ife ®
(Frveam qurie #)

Ans. (3)

Sol. Exp. (I) 0.18 = K(0.1)%(0.1)* e (1)
Exp. (II)  0.35 = K(0.1)%(0.2)" e (2)
Exp. (III)  1.40 = K(0.2)%(0.2)" e (3)
(2) = (3)

0.35 K x(0.1)*(0.2)
1.40  K(0.2)*(0.2)

%=(%] =X =2
(1) = (2)

1 (1)
§=EJSV=1

Electrochemistry
7. For the reaction 2Fe3* (aq) + 21" (aq) —» 2Fe?* (aq) + Ix(s)
The magnitude of the standard molar free energy change,

ArG?n= - kJ (Round off the Nearest Integer).
E° ,.  =-0440V;E° ,.  =-0.036V
Fe“™ /Fe(s) Fe”™ /Fe(s)
E°, u-=0539V; F=96500C
2

aifafsar 2Fe3t (aq) + 2I° (aq) — 2Fe?* (aq) + Ix(s)
@ oy w9 AieR gad Solt &1 gRAmT 8

0 .
AG = - k) (frepeds qoriie H)
E° ,, =-0440V;E° ,.  =-0.036V
Fe“™ /Fe(s) Fe”™ /Fe(s)
E°, ,-=0539V;  F=96500C
2
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Ans. 45 kJ

Sol.

2Fe3*(aq) + 2I-(aq) — 2Fe*?(aq) + Ix(s)

1x EoFe*3/Fe*2 +2x% EOFe*z/Fe = 3><EoFe*3/Fe

B o2 = 3 % (-0.036) - 2 x (-0.44)
= -0.108 + 0.88
=0.772V

Eze” = EOFe*3/Fe+Z + Eol’/Iz
=0.772 - 0.539 = 0.233 V

AG®° = nFEO

cell
= +2 x 96500 x 0.233
= 44969 J = 449 KJ ~ 45K]J

Thermochemistry

8.

Ans.

Sol.

For the reaction

CoHeg— CyH4 + H>

The reaction enthalpy AH = kJ mol~! . Round off to the Nearest Integer)
[Given:Bond enthalpies in kI mol™t ; C-C:347,C=C:611; C-H :414, H-H ;
436]

RIRIEDI]

CoHe— CoHs + H

@ fog arfaforar veedt AH = k] mol?! (fr&edq qurie #)

[fear 2 @ amar voredf kI mol ' % : C-C:347,C=C:611; C-H:414; H-H ; 436]
128 kJ/mol

CoHg —— CoH4 + H2

AH = ??

= 2 X Ec-H—= Ec=n = En-n + Ec—c

=2 X414 + 347 - 611 - 436

828 + 347 - 1047

= 128 kJ/mol

lonic Equilibrium

9.
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In order to prepare a buffer solution of pH 5.74, sodium acetate is added to acetic acid.
If the concentration of acetic acid in the buffer is 1.0 M, the concentration of sodium
acetate in the buffer is M. (Round off to the Nearest Integer).

[Given: pKa (acetic acid) = 4.74]
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pH 5.74 &1 9%x e 991 & forg Afsaw Wice & WRiifes sra # e 21 9vx & afy wiifesd ava o

dr=ar 1.0 M g, a1 difsas v=iice & drsar sreft M |
(Freeaw qurie #)
[fear ® : pKa (Wfed ardt) = 4.74]

Ans. 10

Sol. Buffer p" = 5.74

— pKa
Paceticacid + |09|:

Sodium acetate
Acetic acid

Sodiumacetate 10
Aceticacetic

Sodium acetate = 10 M

Stoichiometry (1)
10. Complete combustion of 3g of ethane gives x x 1022 molecules of water. The value of x

is . [Round off to the Nearest Integer].

[Use: Na = 6.023 x 1023; Atomic massesinu: C:12.0;,0:16.0: H: 1.0]

39 VT &1 OUF T8 Ot @ X X 1022 9 <aT B | X BT WA R | (fFreaq guie )

[STarT &IvTT @ Na = 6.023 x 1023; anfdas g u#® : C: 12.0; 0:16.0: H: 1.0]
Ans. 18
Sol. CyHg + O —— 2CO; + 3H20

3gm 0.3 mol

0.1 mol 0.3 Na

= 0.3 x 6.023 x 102 molecules of H,0
1.8069 x 1023
18.069 x 1022
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