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FINAL JEE-MAIN EXAMINATION - JANUARY, 2020
Held On Thursday, 9 January 2020
TIME:9:30 AM to 12 : 30 PM

Determine wavelength of electron in 4t Bohr's orbit ?
4th QIER FETT H ST B g B Ry A ?
(1) 4 rao (2) 2 mao (3) 8 mao (4) 6 mao
3)
27r=n\
2
2nx ag=n\
A

2
4
27TX —ao=n\A
1

A =8 nao

Which of the following species have one unpaired electron each?

1 # @ R WRfie (g% #) U gfva geragla a8

(1) Oz, Oz (2) Oz, O2* (3) Oz2", Oz (4) O2,02%
3

02 = 6152 6*15? 625? 6*25? 62p22 n2px? = n2py? T*2pxt = n2pyt

For Brz(?)

Enthalpy of atomisation = x kJ/mol

Bond dissociation enthalpy of bromine =y kJ/mole

then

Q) x>y 2)x<y B)x=y (4) Relation does not exist
Bro(/) @ forg

TRATIFERTT & T = x kd/mol

S @ 9y f3goE YRred = y kd/mole

ad
(1) x>y () x<y B)x=y (4) DS T & B 7
&) = e = X kJ/mol
BrZ(/) AHa[omisa(ion =X kJ/m0|e ~ ZBr(g) Brz(/) A =X \] mole ~ ZBr(g)
AHVap. AHVap.

Bond energy =y kJ/mole ¢ ol =y kd/mole

Brzg) Bra)

AHatomisation = AHvap + Bond energy
Hence x>y

AHwmmorfawor = AHvap + Y Holl

S YR X >y
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4, Which of the following oxides are acidic, Basic Amphoteric Respectively.

o & 9 PN SifRITsS AT 3rRl, &Y, SwaeHt 23—

(1) MgO, P40O10, Al203  (2) N2O3, Li20O, Al203  (3) SOs, Al203, Na20  (4) P4O10, Al203, MgO
Ans. 2
Sol. f\lc)m-metal oxides are acidic in nature

alkali metal oxides are basic in nature

Al>O3 is amphoteric.

Jenfeads SifaATgs il TaBfd & 8 2 |

&R o7q SifaaTss aRT yGfa & 81 B

Al,O3z SHIEHT B |

5. Complex Cr(H20)sCln shows geometrical isomerism and also reacts with AgNOs solution.
Given : Spin only magnetic moment = 3.8 B.M.
What is the IUPAC name of the complex.
(1) Hexaaquachromium(lll) chloride
(2) Tetraaquadichloridochromium(lll) chloride dihydrate
(3) Hexaaquachromium(lV) chloride
(4) Tetraaquadichloridochromium(IV) chloride dihydrate
AR Cr(H20)6Cly SATHIT FHTGIEAT SeTaT & a1 I8 AgNOs faead & iy 1 &1fded 8ram 2 |
& ©: U=l dad gD gl = 3.8 B.M.
HAgHa ®1 IUPAC 9 &1 8 ?

(1) TFEFETHIHTA (11l) FARTSS
(2) STV FARTZSIHIFTA (111) FARTSS STSEEHT
(3) TFAUFETHIATA (V) FARTSS
(4) TR FARTZSIHIHTA (IV) FARTZE STSEESC
Ans. (2)
Sol. Cr(HZO)6C|n (H.complex)spin = 3.8 B.M.
From data of magnetic moment oxidation number of Cr should be +3
Hence complex is Cr(H20)6Cls.
Complex shows geometrical isomerism therefore formula of complex is [Cr(H20)4Cl2]CI-2H20.
It's IUPAC Name: Tetraaquadichloridochromium(lll) chloride dihydrate
Cr(H20)6ClIn (quq'zga)a;ﬁm = 3.8 B.M.
FEHIG MYV & A ¥ Cr BT SBT3 +3 BT A1 |
3 UPHR el Cr(H20)6Cls 2 |
Al SR FHEIad] ST 8 | $AFIY Faet &1 G [Cr(H20)4Cl]Cl-2H20 B |
3AGT IUPAC M CEUESIRFARISSIHIHIA (1) FTARES SEERESE ¢ |

6. The electronic configuration of bivalent Europium and trivalent cerium respectively is:
(Atomic Number : Xe = 54, Ce = 58, Eu = 63)
feaareh QR qor B fRTH & solagi~e A= e 8
(URHIY] hHTP : Xe = 54, Ce = 58, Eu = 63)

(1) [Xe]4f?, [Xe]4f? (2) [Xe]4f” 6s2, [Xe]aft
(3) [Xe]4f76s2, [Xe]4fl5d16s? (4) [Xe]4f?, [Xe]4f15d16s2
Ans. (1)

Sol.  Eu?*:[Xe]4f
Ce®* : [Xe]4f?

JEE Exam Solution www.esaral.com 2
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7. Ksp of PbCl, = 1.6 x 107
On mixing
300 mL, 0.134M Pb(NOs)2(aqg.) + 100 mL, 0.4 M NaCl(aq.)
(1) Q >Ksp (2) Q <Ksp (3) Q =Ksp (4) Relation does not exit

PbCl, &1 Ksp = 1.6 x 107
300 mL, 0.134M Pb(NO3)2(ag.) + 100 mL, 0.4 M NaCl(aq.) e o=—

(1) Q >Ksp (2) Q <Ksp
(3) Q =Ksp (4) frd goR & == BT AT T8 B |
Ans. (1)

Sol. Q= [Pb][CIP
300x0.134 [100x0.47
~ 400 | 400 |

J3x0184 0y’
4
=0.105 x 1072
=1.005 x10-2
8. Which of the following can not act as both oxidising and reducing agent ?
791 9§ 9 39 S RIGRS TAT IUAFS IHI & T FGER -Tal B Fdhdl o7
(1) H2SOs (2) HNO:2 (3) HsPO4 (4) H202
Ans. (3)
Sol.  As in H3sPO4 Phosphorous is present it's maximum oxidation number state hence it cannot act as

reducing agent.

P HsPOs H BIEHRA D! IeadH ATRIDHRYT aARRAT § SURYT © | SAMIY T8 fUaATD & FAM BRI
T B FHAT B |

9. First lonisation energy of Be is higher than that of Boron.
Select the correct statements regarding this
() It is easier to extract electron from 2p orbital than 2s orbital
(ii) Penetration power of 2s orbital is greater than 2p orbital
(i) Shielding of 2p electron by 2s electron
(iv) Radius of Boron atom is larger than that of Be
(3) (), (i), (i), (iv) (2) (i), (i), (iv) (3) (i), (i), (iv) (4) (), (i), (iii)
Be ) UM A Hofl GRIF & Joi1 7 31w &l 2 |
IF U & AeH H T B/ BT T BN |
(i) 2p BETH A SAIE BT YAGHIT 28 F&IH D ol H Al Bl 2 |
(ii) 2s D& DY WS &HAT 2p HETH B o H s B B |
(iii) 2s STTEI GRT 2p ST BT IRREVT BT § |
(iv) IR U=ATY] B a1 Be @ o # 31fda gl B |
(1) (), (i), (i), (iv) (2) (i), (i), (iv) (3) (i), (i), (iv) (4) (), (i), (iii)
Ans. (4)
Sol. Theory Based.

JEE Exam Solution www.esaral.com 3
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10.

Ans.

Sol.

Sol.

11.

Ans.

Sol.

[PAFCIBrI]>- Number of Geometrical Isomers = n. For [Fe(CN)s]"-®, Determine the spin only magnetic
moment and CFSE (Ignore the pairing energy)

(1) 1.73 B.M., —2A¢ (2) 2.84 B.M., -1.6A0  (3) 0, —1.6A0 (4) 5.92 B.M., —2.4A0
[PAFCIBrI]z- sifafoa |amEadial @ @@ = n. [Fe(CN)e]™® & o, Uashol dddl eI 3meol den
CFSE &1 #1 fgiRa IR (1 ol @1 7907 71+ §)

1)

Number of Geometrical Isomers in square planar [PdFCIBrl]?- are = 3

Hence, n =3

[Fe(CN)e]*-

Fed3* = 3d5, According to CFT configuration is t

U= q,n(n +2) =1.73B.M.

CFSE = —0.4A0 x ntzg + O.6A0 xn,
=—0.4A0 X 5 = =2.0A¢

T FHTT [PAFCIBr|-# sunfafea waaadal o w@n =37 |

3oy, n = 3

[Fe(CN)e]*-

Fe® = 3d°, CFT & 9R = t7%%e

2g eg
i = q,n(n +2) =1.73 B.M.

CFSE = -0.4A x nt,, + 0.6A ) x N,
=—-0.4A0 X 5 ==2.0Ao

221e00
29 9

9

A can reduce BO2 under which conditions.

fra aRRefa § A, BO2 &1 q=afid &) dhar 8

A+ 02— AO:

AGt
B + O2 - BO2

T(0°C)  1400°C

(1) > 1400°C (2) < 1400°C
(3) > 1200°C and (cem) < 1400°C (4) < 1200°C
1)

A+BO2—— B+AO2

AG = —ve

Only above 1400°C

%ad 1400°C & W

JEE Exam Solution www.esaral.com 4
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12. A —— B700K

A —°, B500K

Rate of reaction in absence of catalyst at 700 K is same as in presence of catalyst at 500 K. If catalyst
decreases activation energy barrier by 30 kJ/mole, determine activation energy in presence of catalyst.
(Assume 'A' factor to be same in both cases)

700 K R IBRS B Ui # ifdfshar &1 977 500 K R IBRS &1 SuRAfA § Affhar & 91 & q8e
2 I IS ABAVT Foft /a1y #H 30 kd/mole | FH FRAT 2| T9 SRS &1 SURAfT § Afhaor ot

B fgiRer oI | (A & A’ dR$ I aRRefadl § §99 2 1)

(1) 75 kJ (2) 135 kJ (3) 105 kJ (4) 125 kJ
Ans. (1)
Sol. Keat = K
Ea, Ea,
AeiRT‘ = AeiE
Ea, Ea, Eai = Ea2 - 30
T T

1 2

Ea, -30 _ Ea,
500 - 700

5Eaz = 7TEa2 — 210

Eaz = % = 105 kJ/mole

Activation energy of the catalysed reaction = 105 — 30 = 75 kJ/mole

13. A substance X' having low melting point, does not conduct electricity in both solid and liquid state. 'X'
can be:
T ggred X' HH TAHid Il §, 81 T §9 Y ]l § fIgd &1 A 2| X B 9l § |
(1) Hg (2) znSs (3) SiC (4) CCla

Ans.  (4)

Sol. CCls —» Non-conductor in solid and liquid phase.

CCls — 391 TI1 &d UTaRAT § HFATAS © |

NH2

14. (1) NaNO + HCl

(2) CuzBr2
(3) HNOs3, Conc. H2S04

>

Br:

The major product for above sequence of reaction is :

SRIF Afafrar w9 7 ford uqE e -

Br Br Br Br
RORET R
2) 3) (4)
Br Br Br Br NO2
NO:2

NO:2
Ans.  (2)

NH, N2"CI” Br
Sol. (1) NaNO2 + HCI (2) CuzBr2 (3)HN03
-—_
Br Br Br Conc. HzSO4

JEE Exam Solution www.esaral.com 5
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15. Which of the following can give highest yield in Friedel craft reaction?

/1 7 9 B9 fhsa—mae Ifafhar ¥ afffeds afey § Ioar 87

Il
NH:2 OH Cl C—NH:2

1) () ®3) (4)

Ans. (2)
Sol. Aniline form anilinium complex with lewis acid so phenol is most reactive among the given compounds
for electrophilic substitution reaction.

Sol. UNfe IS oA & WY Tferdd Wahdl a9l 2| sdferd fd W A 7 9 e selg el
gfereen= srfafshan & afdy sifreaw frareha g |

T
1) EtMgBr/Ether H2SO
16, HsC-CH—C—CH, D EM =,
' (2) Hz0® A
What will be the major product ?
T
H2SO
HaC—CH—C—CHa (1) EtMgBr/g2R 2S04
(2) Hz0® A
f=iferRad % 9 &9 S| 8MI?
CHs (Iin
(1) CHs—C=C—CHs (2) CHs—~C~CH—-CHs
| |
CH>—CHs CH>—CHs
(I:Hs C|3H3
(3) CHs—CH-C—CHs (4) CH3—CH-C=CH:
CH-CHs CH2>—CHs
Ans. (1)
CHs O CHs OH CHs
[ (1) EtMgBr/Ether I I H*/A
Sol.  HsC-CH—C-CHs - CHa~CH—C-CH3 —> CH3—C=C~CHs
(2) H30 [ [
CH>—CH3s CH>—CH3
?Hs (I)I < (i‘,Hg OlH CI:H3
1) EtMgBr/geR H*/A
Sol.  HC-CH—C-CHs o 2 CHs-CH—C-CHs — CHa—C=C—CHj
(2) H30 | I
CH>—CHs CH>—CH3
17. Which of the following is correct order for heat of combustion?
frforRaa & 9 ST H¥ S84 B S B o FE BRI—
— SN
W o~ e = ©
(1)C>B>A (2)A>B>C 3)B>A>C (4) C>A>B
Ans. (1)
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Sol.

Sol.

18.

Ans.

Sol.
Sol.

19.

AnNs.

In isomers of hydrocarbon heat of combustion depends upon their stabilities.
As the stability increases heat of combustion decreases.

Stability order /_/=/ S \_/=/ e

TIESIHET & FHEIGAT § &8 B S S99 WM ) iR ol g1
IR 971 & A1, T84 o & 7 gfg Brlt B

R 1 57 /=/=/ >\=/=/>/=\=/

Write the correct order of basicity.

SR HT Fal HA falRead—
CHs\E /CHs CHs :C=N:  CHz=CH-CH> C=CH
|
CHs
(a) (b) (c) (d) (e)
(1) a>b>d>e>c (2a>b>e>d>c
(2) b>a>d>c>e 4c>e>d>b>a

(1)

Basicity is inversely proportional to electronegativity.

e, fgasorar & vl & 2|

A, B, C, and D are four artificial sweetners.

(i) A & D give positive test with ninhydrin.

(i) C form precipitate with AgNOs in the lassaigne extract of the sugar.
(iif) B & D give positive test with sodium nitroprusside.

Correct option is :°

(1) A — Saccharine, B — Aspartame, C — Sucralose, D — Alitame
(2) A — Aspartame, B — Saccharine, C — Sucralose, D — Alitame
(3) A — Saccharine, B — Aspartame, C — Alitame , D — Sucralose
(4) A — Aspartame, B — Sucralose, C — Saccharine, D — Alitame
A, B, C,3IRD @& IR S AYRS (artificial sweetners) 71 2|
() A 3R D fFHeRfea & 91 IeREHS TRIero a7 8 |

(i) C a1 & o™ frpd #, AQNOs & 1T 31a8iy <l & |

(iii) B 3R D HIfeT SRS & A1 AHRIHS UKIET Sl 2 |
|8 fawed g

(1) A — A&, B — TWICH, C — gehrailet, D — Yfered

(2) A —TWIEH, B — 9, C — gehraire], D — Ufered

(3) A — A&, B — Y@TeH, C — NfereH, D — ghrairst

(4) A —TWTEH, B — gehraral, C — §adH, D — Ufered

2
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i i i
Sol. A — Aspartame HO—C—CHZ—(IDH—C—NH—CH—C—OCH3
NH, CH,
| @
Aspartic acid F
rt
ba Phenylalanine methyl
ester part
c
X
B — Saccharine @i $NH
280,
0]
H OY\pY\
H
cl H OH( OH ¢
C — Sucralose 6] CH,CI
HO H OH
O”H
\ CI—CH,
H.C  CH,
CH \C/
: | .. /N
D - Alitame  Ho_CCH,~CH-C-NH-CH-G-NH-GH /S
NH 5 s
HSC/ \CHS

(i) A & D give positive test with ninhydrin because both have free carboxylic and amine groups.
(ii) C form precipitate with AgNOs in the lassaigne extract of the sugar because it has chlorine atoms.
(iii) B & D give positive test with sodium nitroprusside because both have sulphur atoms.

[| | II
A — deardn HO—C—CH2—|CH—C—N H—(l')H—C—OCH3
NH, CH,

Sol.

| |© |
Aspartic acid

Phenylalanine methyl
ester part

part

JEE Exam Solution www.esaral.com 8



mailto:contact@resonance.ac.in
http://www.resonance.ac.in/reso/results/jee-main-2014.aspx
https://www.esaral.com/seo-pdf-android
https://www.esaral.com/seo-pdf-android
https://www.esaral.com/seo-pdf-ios

wSaral
codla JEE | NEET | Clas8 - 10 Download eSeral APP 3 (I

H,C  CH,
CH \C/
. I 1 /N
D-7 HO-C~CH,~CH-C-NH-CH-G-NH-CH /S
| [
NH, o] / \
HC  CH,

() A 3R D eRSH @ WY IHRIAS TR <0 8, ®ife qHl 9 egs 9 97 9d § |
(i) C T & o1 fspd #, AgNOs & H12J @89 <l 8, Hifh $HH FARIA WA 81 2 |
(iii) B 3R D WIf$Td AEEIYAES & A1 AHRIAS URIET0T Idl © | Rifh I 7 Fe®? URAT B 2 |

CH=0

1) CHsMgBr Oa3/Zn, H20
20. Compound (P) EZ; ¥ (; J > : =~ ©g<(|§
. 30* AN
(P gives (3) Conc. H2S0s + A CHs

lodoform test) HsC CHs
Predict the compound (P) on the basis of above sequence of the reactions?
Where compound (P) gives positive lodoform test.

o7 7 o o7

CH=0

1) CHsMgB 0s/Zn, H20
3 N
(P (3) Conc. H2S04 + A Chs

e 2 2 ) HsC CHs
SIRIG AMABAT SHA S MUR W AND (P) BT g8a DI |

T8l RS (P) GRS SMATSIHH U0l <l 2 |

7 o7 o o7
Ans. (2)
Sol. Q/i( (1) CHsMgBr S

o7 (2) HsO* g

HO
H*, A
CH=0
0
11 O3
qu <= Y
CHs Zn, H20
HsC CHs

JEE Exam Solution www.esaral.com 9
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SECTION = 2 : (Maximum Marks : 20)

% This section contains FIVE (05) questions. The answer to each question is NUMERICAL VALUE with two
digit integer and decimal upto one digit.
% If the numerical value has more than two decimal places truncate/round-off the value upto TWO decimal
laces.
[; Full Marks : +4 If ONLY the correct option is chosen.
» Zero Marks : 0O In all other cases
s 2 @ 3id: 20)
< 39 @S # Ufg (05) U B | UAS U &1 SR §&ad A (NUMERICAL VALUE) 2, W1 fg—si@r qories
AT TIHAT YhaA—(H | g |
< IR AETHS A H &1 W Afd IIHET I 8, O AITHSG J19 Bl SIHAd B &l WMl 06 gde/IASS
3% (truncate/round-off) & |
% B AT
> ol 3% : +4 Ife R wEl faded € g B
> I E ;0 I 9l gRReIfr W |

21. Given a solution of HNOs of density 1.4 g/mL and 63% w/w. Determine molarity of HNOs solution.
T 1.4 g/mL T2H1 63% wiw Jad HNOs &1 Ta faerae & T 2 | HNOs faeias @1 AieRdn s $IfTg |
Ans. 14.00
Sol.  63% w/w —> HNOs solution faerg=
= 83x14 1000 mole/L
63x100
M = 14 mole/L

22. Determine degree of hardness in term of ppm of CaCOs of 10-2 molar MgSOas (aq).

103 AR MgSO4(srchiy faTaH @I CaCOz & ®U W ppm & QI H HoRdl &I AT Sd BT |
Ans. 100.00
Sol. 103 molar MgSO4 = 102 moles of MgSOa4 present in 1 L solutions.

10-3 ATeR MgSOas = 1 L faerae # SuRerd MgSO. & 103 Al

n =n

caco, MgSo,

_10°x100
PPM (in term of caco,) ~ W x 106
ppr‘n(in term of CaCOa) 3 100 ppm
23. Determine the amount of NaCl to be dissolved in 600g H20 to decrease the freezing point by 0.2°C

Given : k; of H20 = 2 k-m~1

density of H20(¢) = 1 g/ml
A% § 0.2°C A & &9 B foly 600g H.0 # et fd & NaCl &) A3 S1d Iy |
f&ar g : ke of H20 = 2 k-m-L

H20(¢) &1 T =1 g/ml

Ans. 01.76
Sol. AT =0.2°C
AT = ikim
® 1000
0.2=2x2x i
58.5 600
. _0.2x585x600 1.2x585 - 01.76g
1000 x 4 40

JEE Exam Solution www.esaral.com 10
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24. On passing a particular amount of electricity in AgNOs solution, 108 g of Ag is deposited. What will be
the volume of Oz(g) in litre liberated at 1 bar, 273K by same quantity of electricity?
AgNO; faerm # fAfgd wmn & faga arT yarfza @ S @ 99 Ag &1 108 g Rafid grar 21 1 bar, 273K
R fIg@uRT &1 FHAF ATA1 §RT O2(g) BT fHa= Id <iiex | Jad srm?

Ans. 05.68

108
= ——-1mole

108
Ag ' +e  —— Ag
1F charge is required to deposit 1 mole of Ag

Ag® TH A 80 & foU 1 F emaer @ eanasgdar el B |

Sol.

(nAg )depusit

H,0O ——> %oz +2H" +2e”

2F charge deposit —— %m ole

2F s FaRY Hear & —— gmole
1F charge will deposit —— %m ole

1F 3y fAefd srar 8 — imole

4
nRT

: P
1 0.08314x273 1
=TT T =227
4 1 4

v, =5.675L

@

25, Find percentage nitrogen by mass in Histamine ?
fReIfid 7 SogaM | Aggo @ gfierdar Sd Hif?
Ans. 37.84

N NH:2
¢
Sol. Structure of Histamine is NHJ/\/

Molecular formula of Histamine is CsHgN3
Molecular mass of Histamine is 111

42 100 =37.84%

Percentage nitrogen by mass in Histamine =

N NH2
e
Sol. f%wr&maﬁWNH |

fewerfa & anfdge Hx=MT CsHoNs
fewefae @) anfdgs gaem= 111

R 9 gawE | s & gfaed =

111

42

x 100 = 37.84%

111
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