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Questions & Solutions
PAPER-1 | SUBJECT : CHEMISTRY

PAPER-1 : INSTRUCTIONS TO CANDIDATES

¢ Question Paper-1 has three (03) parts: Physics, Chemistry and Mathematics.
o Each part has a total eighteen (18) questions divided into three (03) sections (Section-1, Section-2 and Section-3)
¢ Total number of questions in Question Paper-1 are Fifty Four (54) and Maximum Marks are One Hundred Ninety Eight (198).

Type of Questions and Marking Schemes

SECTION-1 (Maximum Marks : 18)
e This section contains SIX (06) questions.
¢ Each question has FOUR options. ONLY ONE of these four options is the correct answer.
e For each question, choose the correct option corresponding to the correct answer.
o Answer to each question will be evaluated according to the following marking scheme :

Full Marks : +3 If ONLY the correct option is chosen ;
Zero Marks : 0 If none of the options is chosen (i.e. the question is unanswered).
Negative Marks : -1 In all other cases.

SECTION-2 (Maximum Marks : 24)
e This section contains SIX (06) questions.
e Each question has FOUR options. ONE OR MORE THAN ONE of these four option(s) is (are) correct answer(s).
e For each question, choose the option(s) corresponding to (all) the correct answer(s).
e Answer to each question will be evaluated according to the following marking scheme.

Full Marks +4 If only (all) the correct option(s) is (are) chosen.

Partial Marks : +3 If all the four options are correct but ONLY three options are chosen.

Partial Marks : +2 If three or more options are correct but ONLY two options are chosen and both of which are correct.
Partial Marks : +1 If two or more options are correct but ONLY one option is chosen and it is a correct option.

Zero Marks : 0 If none of the options is chosen (i.e. the question is unanswered).

Negative Marks : -2 In all other cases.

SECTION-3 (Maximum Marks : 24)
¢ This section contains SIX (06) questions. The answer to each question is a NUMERICAL VALUE.

e For each question, enter the correct numerical value of the answer using the mouse and the on-screen virtual numeric keypad in the
place designated to enter the answer. If the numerical value has more than two decimal places truncate/round-off the value to
TWO decimal placed.

e Answer to each question will be evaluated according to the following marking scheme :
Full Marks : +4 If ONLY the correct numerical value is entered.

Zero Marks - 0 In all other cases.
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SECTION-1 (Maximum Marks : 18)
e This section contains SIX (06) questions.
e Each question has FOUR options ONLY ONE of these four options is the correct answer.
e For each question, choose the correct option corresponding to the correct answer.
* Answer to each question will be evaluated according to the following marking scheme :

Full Marks : +3 If ONLY the correct option is chosen.
Zero Marks : 0 If none of the options is chosen (i.e. the question is unanswered).
Negative Marks : —1 In all other cases.

s 1 @ 3id: 18)

o 3IH WS H B (06) U B |
o TS U & foy WEl IR fadwen iy M €1 59 IR el 4 4 daa @ & vy 98 IR © |
o TG UH B Y Ry gu RAdedl § & ¥ SR W Hafdd fabey &1 gy
o UG U B SR BT JAId 1 Ao & AR BT

ol 3 - +3 Al R |E) ey & g1 T B |

I G ;0 AR Bis W [Adbew T2 g1 AT & (@I U™ SIgTING ©) |

FU1 3P -1 3 | uRRerfrt # |

1. If the distribution of molecular speeds of a gas is as per the figure shown below, then the ratio of the
most probable, the average, and the root mean square speeds, respectively, is

S 3
5o
o ©
i E
speed
(A)1:1:1 (B)y1:1:1.224
(C)1:1.128:1.224 (D)1:1.128 : 1
Ans. (B)
Sol. Due to symmetrical graph given, the average value of velocities will be at the middle, symmetrical velocity

which is also most probable velocity.
While calculating rms speed, we have to take average of square of speeds and its root. In square of
speeds, higher speeds will give more contribution so the value will be more than the average value.
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Ans.
Sol.

Ans.
Sol.

Ans.

Which of the following liberates Oz upon hydrolysis?
(A) Pb3Oa4 (B) KO2 (C) Na=0:2 (D) Li2O2

(B)

(A) PbsO4 + H2O —— No reaction

(B) 2KO2 + 2H20 —— 2KOH + H202 + O2
(C) Na=202 + 2H20 —— 2NaOH + H202
(D) Li2O2 + 2H20 —— 2LiOH + H202

A colorless aqueous solution contains nitrates of two metals, X and Y. When it was added to an aqueous
solution of NaCl, a white precipitate was formed. This precipitate was found to be partly soluble in hot
water to give a residue P and a solution Q. The residue P was soluble in ag. NHs and also in excess

sodium thiosulfate. The hot solution Q gave a yellow precipitate with KI. The metals X and Y, respectively,

are .

(A) Ag and Pb (B) Ag and Cd (C) Cd and Pb (D) Cd and Zn

(A)

X =AgNOs, Y =Pb(NOs)
AgNO, + NaCl—> AgCl{ + NaNOs

(X)

(P)

AgCI(s) 4 + 2NHs— [Ag(NH,),]"CI-

(P)

Soluble

AgCl + 2NasS20s —> Naz[Ag(S,03),] + NaCl

(P)

Soluble

Pb(NO3), +2NaCl—> PbCl, { +2NaNOs

(Y)

White ppt(Q)
(Solublein
hot water)

PbCl, + 2KI—> Pbl, + 2KCI

(aq.)
Q)

Yellow ppt

Newman projections P, Q, R and S are shown below:

HsC OHCH CHs CHs
CH3 9 C2H5 H C2H5 CH(CH3)2
HO CHs H H
GiH HO CH; H H
HsC CaHs H 2Ms C,yHs OH

CHs CHs

P Q R S
Which one of the following options represents identical molecules?
(A)Pand Q (B)Qand S (C)QandR (D)Rand S
(C)
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CH,
HO CHs C|>H3 ?H
Sol. = CoHs5—C—C—CHs; (2,3,3-Trimethylpentan-2-ol)
HsC CaHs | ]
CH3 CH3 CH3
P
HsC OHCH3
H H CI>H3
= CoHs—CH—C—OH (3—Ethyl-2-methylpentan-2-ol)
H CoHs | [
CH3 CI:HZ CHs
Q CHs
CH,
C,H H
2 CHs
HO CHs; = CsHs—CH—C—CHg3 (3—Ethyl-2-methylpentan-2-ol)
CoHs I
C:Hs OH
R
CH;
C2H5 CH(CH3)2
(I)HZCHS
H H = CsHs—C—CH—CH3 (3—Ethyl-2-methylpentan-3-ol)
OH I
OH CH,
S
5. Which one of the following structures has the IUPAC name 3-ethynyl-2-hydroxy-4-methylhex-3-en-5-
ynoic acid?

OH X OH [ OH
CO,H | CO,H CO.H
w ] 7T e A © 1T o
Z X OH Z 7

Ans. (D)

A
Sol. 2 902H

6.

i

Z
3-ethynyl-2-hydroxy-4-methylhex-3-en-5-ynoic acid
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6. The Fischer projection of D-erythrose is shown below.
CHO
H——OH
H——OH
CH,OH
D-Erythrose

D-Erythrose and its isomers are listed as P, Q, R, and S in Column-l. Choose the correct relationship of
P, Q, R, and S with D-erythrose from Column II.

Column-I Column-II

HO H
P. OHC 1. Diastereomer
2. Identical

3. Enantiomer

il o
Q. OHC)_(

R. OHc_ HOH

s. OHC>_(
"OH

AP>2,Q—-53,R>2,S->2
C)P>2Q->1,R—>1,S—>3
Ans. (C)

B)P>3,Q—>1,R>1,S>2
(D)P—>2,Q—>3,R—>3,S—>1

CHO CHO
HO H OH
oHc_HC —1 OHC S
Sel B > 4 83 * 7_(H = o
HoH \—on 10 oH
CHz0H CH20H
CHO CHO
R. OHc_ HOH _, H——oOH s. OHC 7_(014 _ HO H
y HO—— I \'""OH
Hoy \—oH O H HOW % HO H
CH-OH CH-OH
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SECTION-2 (Maximum Marks : 24)
e This section contains SIX (06) questions.
e Each question has FOUR options. ONE OR MORE THAN ONE of these four option(s) is (are) correct answer(s).
e For each question, choose the option(s) corresponding to (all) the correct answer(s).
* Answer to each question will be evaluated according to the following marking scheme.

Full Marks  : +4 If only (all) the correct option(s) is (are) chosen.

Partial Marks : +3 If all the four options are correct but ONLY three options are chosen.

Partial Marks : +2 If three or more options are correct but ONLY two options are chosen and both of which are correct.
Partial Marks : +1 If two or more options are correct but ONLY one option is chosen and it is a correct option.

Zero Marks 0 If none of the options is chosen (i.e. the question is unanswered).

Negative Marks : -1 In all other cases.

Ge 2 (e 3id: 24)
o TGS H B (06) YT B |
o TP YT B f IR faped fAy 71U 8| 39 aR fAdpedl & 9 U a1 U 9 e fAavea w8 2(E) |
o IS U & oy, RY gV Rwcdl # & w8 IR (SRN) I Gadd fAFved ([@we) a1 g |
o YIS U B SR DI A [ AT & AR BT
qui 3 : +4 I B9 (ER) T8 fawen (f@awedi) o1 g T 2|
SN E : 43 IR ARI Aved FE1 & W] dad A fddbedi HI A1 11 2 |
3MRIF 3H D42 R A A A G e [APed W8 & R dad <l fAdbedi B A T B AR Al
I 8V fdmed |l fadhey & |
SINCECED C 41 AR WA A IS Ahen T Wy Had TP fddbed BT A T ® 3R GAT

g3 fadheu wel fded o |

NwicED 0 IR R N Rved @1 &1 g1 1 8 (Sreif U9 SgaRa ®) |
FOT 3H D1 = aRRerfaat # |
7. In thermodynamics, the P — V work done is given by
w=—[dV Pex.

For a system undergoing a particular process, the work done is,
B f v ( RT a
= V—b VZ)'

(A) system that satisfies the van der Waals equation of state.

This equation is applicable to a

(B) process that is reversible and isothermal.

(C) process that is reversible and adiabatic.

(D) process that is irreversible and at constant pressure.
Ans. (A,B,C)
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Sol. W=- J'Pext dv

From van der waal equation of state for one mole gas

(p+%j(v—b)=RT
\"

_[_RT__a
P=1vop) v2

For reversible process
Pext = Pgas

RT a
W= {(5 )

process is only not applicable for irreversible process.

8. With respect to the compounds I-V, choose the correct statement(s).
e
H H
O ©/ H-CHy @ H———H
| I ] v Vv

A) The acidity of compound I is due to delocalization in the conjugate base.
B) The conjugate base of compound IV is aromatic.
C) Compound II becomes more acidic, when it has a -NO2 substituent.

P

D) The acidity of compounds follows the order I > IV >V > II > III.
Ans. (ABC)

Sol. (A) @ @ is stabilised by conjugation

Conjugate base of (l)

Q
(B) Conjugate base of m is m which is an aromatic anion

(C) =NO:2 group is an electron withdrawing group it increases acidic strength of any compound to which
it is added.
(D) The acidic strength order on the basis of pKadatais IV>V > 1>l > 1l
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9. In the reaction scheme shown below, Q, R, and S are the major products.
0]
CH O
H,c ] ° HsC_ CH; 0 Z0-HgHCl (i) CHsMgBr
i) Zn-Hg T +
HaC 0 & r () HO o
AlCl, (ii) H3PO, (iii) HySO4 /2
P

The correct structure of

CH CH
Hyc.J ° HiC CH, Hic.| ° HisC CH,

(A)Sis g. (B) Qis

CHs HO,C o)

CH3

HsC HiC  CH, CHs

H3C H3C CH3
[ HsC _HiC
(C)Ris (D) S'is HyC

. ()

Ans. (BD)
Sol. A'g'3 > o ZnH—_ch’
OH
= OH
X O
Q) o)
H3PO4
(S) (R)
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10. Choose the correct statement(s) among the following:
(A) [FeCl4]™ has tetrahedral geometry.
(B) [Co(en)(NH3)2Cl2]* has 2 geometrical isomers.
(C) [FeCls]~ has higher spin-only magnetic moment than [Co(en)(NHs)2Clz]*.
(D) The cobalt ion in [Co(en)(NH3)2Cl2]* has sp®d? hybridization.
Ans. (AC)
Sol. (A)[FeCls]~
Oxidation number of Fe atom = +3
Fe — 3df4s?
Fed — 3d° 4s 4p°

sp?
. [FeCl4]~ is having tetrahedral geometry
(B) [Co(en)(NHs)z2]+ have three geometrical isomers.
(;3| l}le o NH3

C
\é ) NHS \(I) ; ul \iC ; ‘ll
en 0°F en 0°F en 0°t
[\ [ | A
oY NHs NHs Cl ol NHs

(C) [FeCla]- is sp® hybridized with 5-unpaired electrons. While [Co(en)(NHz)2Cl2]* is d2sp? hybridised
with zero unpaired electrons.
(D) [Co(en)(NH3)2Cl2]* has d?sp® hybridization.

11. With respect to hypochlorite, chlorate and perchlorate ions, choose the correct statement(s).
(A) The hypochlorite ion is the strongest conjugate base.
(B) The molecular shape of only chlorate ion is influenced by the lone pair of electrons of CI.
(C) The hypochlorite and chlorate ions disproportionate to give rise to identical set of ions.
(D) The hypochlorite ion oxidizes the sulfite ion.

Ans. (ABD)
Sol. (A) Since HOCI is weakest oxyacid of chlorine. Therefore CIO~ become strongest conjugate base.
G§CI O (|? ﬁ
® g -0-CI-0 -0-CI=0
Hypochlorite g

Chlorate lon
lon Perchlorate

lon
(C) 3CIO-—— 2CI- + ClO3~ Keq = 107
In hot solution rate of disproportionation is fairly rapid.
4ClO3-— CI + 3CIO4~ Keq = 1029
It is thermodynamically possible but kinetically, it is very slow reaction.
(D) Lower oxyacids are good oxidizing agents.

S0s2 + OCl — SO+ + CI-
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12. The cubic unust T99F SIAESIaH af* Ia8TaTed JAGIIGUSE TOIIIE § &P qUaAS ¥ U1 SHU TG JaSaaid ofd oid

TUAY oI dorvag T SHEHd YagUd GHUAT 9qdH S gadand] sieASAG g v

;1€ S gSguaued fade—d af iy gas=aes 4 €

Sg 99 §9I9dE § &P QUAS T 18TH HUHTHGS] JaadhUGoIIas sHASHSIIUHT

&g 99 d9U9 af ST Sacd FHGE ! ofd SiF §93Ud FeUS] 999 HHhed HGEs U oUe§EY

g S¥ doug af SiiF Ydeus duy af §uiude $ oid SUdS T U oUR9yu

[R© ; IUg
‘g EM o X =MX
2x— 4x—
2 4
BE SUGE § P qUde T ol 1o JEuiHHa dadabueSiyds gHISHGId

g O §F SdcP FHGES 3 B

S APhed HHGES af agqH U 3

“3) )

g2 a8
2 4 4

& 3

a® 4

d_V¥3_1732_, ...

a 2 2

. . r
g ST9AE S U IARHGYl Ug gegUeN I[qudy SHaafaad —+ = 0.732
r
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SECTION-3 (Maximum Marks : 18)

e This section contains SIX (06) questions. The answer to each question is a NUMERICAL VALUE.

e For each question, enter the correct numerical value of the answer using the mouse and the on-screen virtual numeric keypad in the
place designated to enter the answer. If the numerical value has more than two decimal places truncate/round-off the value to TWO
decimal placed.

o Answer to each question will be evaluated according to the following marking scheme :

Full Marks : +3 If ONLY the correct numerical value is entered.
Zero Marks 0 In all other cases.

Ge 3 (rwaw 3w 18)
o U Ts A B: (06) U B | TP Y &I SR Uh dTcHd A (NUMERICAL VALUE) 2 |

o TIH U & SR & el WA A Bl AWl (mouse) 3iR ATH—TnH (on-screen) Igsdd THRE
HIUE (virtaul numeric keypad) & TART | IR & forg fafed w@ome ) g & | afk deaeis A9 | &1 9
NP TIHAT A B, I AATHD A9 Bl I9HAT © &l WRIF] db gbe,/IISs AP (truncate/round-
off) & |

o TP U $ IR Pl AP (7 AT & AJAR BRI —

7ol 3 +3 AR T fBA T WS A9 (Numerical value) & € STR 2 |
A P 0 I /T aRRef 7 |

13. 5.00 mL of 0.10 M oxalic acid solution taken in a conical flask is titrated against NaOH from a burette
using phenolphthalein indicator. The volume of NaOH required for the appearance of permanent faint
pink color is tabulated below for five experiments. What is the concentration, in molarity, of the NaOH
solution?

Exp. No. Vol. of NaOH (mL)

1 12.5

10.5

9.0

9.0

a | | WD

9.0

Ans. (0.11)

Sol.  True data for NaOH used volume = 9 ml
Milli equivalent of H2C204 = Milli equivalent of NaOH
5x01x2=9xxMx1

x=l=0.11M
9
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14.

Ans.

Sol.

15.

Ans.

Consider the reaction A= B at 1000 K. At time t’, the temperature of the system was increased to 2000
K and the system was allowed to reach equilibrium. Throughout this experiment the partial pressure of A
was maintained at 1 bar. Given below is the plot of the partial pressure of B with time.

What is the ratio of the standard Gibbs energy of the reaction at 1000 K to that at 2000 K?

8 115| I

5100—

ks

o

?

o 50

o

o

©

s 10 R
= t' time

(0.25)
Use AG =—-RT InKp at equilibrium

AG; =-RTiIn Kp, ... (1)
AG, =—RT2In Kp, o )

AG; T, 5 InKp,
AG, T, InKp

_1000_ In(10)
2000 In(100)

=0.25

N =
N =
PP

Consider a 70% efficient hydrogen-oxygen fuel cell working under standard conditions at 1 bar and 298
K. lts cell reaction is

1
H;(g9) +§02 (g) = H,0 (D).

The work derived from the cell on the consumption of 1.0 x 1073 mol of Hz(g) is used to compress
1.00 mol of a monoatomic ideal gas in a thermally insulated container. What is the change in the
temperature (in K) of the ideal gas?
The standard reduction potentials for the two half-cells are given below.

02(g) + 4H+(aq) + 4e~— 2 H20 (1), E°=1.23V,

2H+(aq) + 2e-—> Hz2(g), E°=0.00V.
Use F =96500 C mol-1,=8.314 ] mol-1 K1,
(13.32)
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Sol.  For given reaction Hz(g) + %Oz(g) — 22 5 H0(l) E°=1.23V
AGE = —nFE%q1 = [-2 x 96500 x 1.23] 1 x 103 x 0.7 = - 166.173 J
W =166.173 J
_ nRAT
-

1x8.314x AT  8.314x3

166.173 = = AT
)
=1
3
_ 166.173x2 _13.32
8.314x3
16. Aluminium reacts with sulfuric acid to form aluminium sulfate and hydrogen. What is the volume of

hydrogen gas in liters (L) produced at 300 K and 1.0 atm pressure, when 5.4 g of aluminium and 50.0 mL
of 5.0 M sulfuric acid are combined for the reaction?
(Use molar mass of aluminium as 27.0 g mol-1, R = 0.082 atm L mol-1 K-1)

Ans. (06.15)

Sol. 2Al + 3H2SOs  ———  Al2(SO4)s + 3H2
57 50x5
27 1000
= 0.2 mole = 0.25 mole

(Limiting reagent)
.. 0.25 mole Hz is formed
PV = nRT
nRT _ 0.25x0.082x300
P 1atm

=6.15 litre

V:

17. 2389, is known to undergo radioactive decay to form 2%g:Pb by emitting alpha and beta particles. A rock
initially contained 68 x 10-8 g of 238g.U. If the number of alpha particles that it would emit during its
radioactive decay of 238g,U to 26g,Pb in three half-lives is Z x 1078, then what is the value of Z ?

Ans. (1.2)

Sol. 338U ——>  2%Pb+8 sHe+6 B
0.286 x 10~ mole
[0.286 x 1075 x Na]

=0.286 x 6.02 x 10"7
=1.72 x 10"
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After 3 Half lives

_ No 1.72x10"

@ 8

=0.215 x 10"7
So, no. of molecule of uranium decayed
=[1.72-0.215] x 10"7

=1.5x 107"
So No. of a particle produced = 8 x 1.5 x 107
=12 x 10"
=1.2 x 10"®
18. In the following reaction, compound Q is obtained from compound P via an ionic intermediate.
CO,CH3
CeHs CeHs
conc. HZSO4
\©/ Q (A colored compound)
CeHs
P
What is the degree of unsaturation of Q?
Ans. (18)
s OCH: O§C@

\@/ _Cone.Ha§04 Ph

Resonance Eduventures Ltd.

Reg. Office & Corp. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) - 324005
Ph. No.: +91-744-2777777,2777700 | FAX No. : +91-022-39167222
To Know more : sms RESO at 56677 | Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in | CIN : U80302RJ2007PLC024029
Toll Free : 1800 258 5555 7340010333 fauebnnk.coms‘ResonanceEdu utwwttencumlResonanneEdu www youtube.com/resowatch Bh\og resonance.ac.in

This solution was download from Resonance JEE (ADVANCED) 2020 Solution portal PAGE # 13



mailto:contact@resonance.ac.in
http://www.resonance.ac.in/reso/results/jee-main-2014.aspx

® JEE(MAIN) ployie)
Resonance SERlT

Few things remain unchanged forever...
So, is our tradition of delivering

Self-Earned & Owned Result

58 68 STUDENTS
U0% ELIGIBLE FOR
Success % of Eligibility JEE (ADVANCED) 2020

SIEPCEIED RS Classroom: 11047 | Distance: 3670

ALL INDIA RANKS (AIRs) IN TOP-200 FROM CLASSROOM

AIR-37 AIR-74 AIR-87
AVI KUMAR SANKALP PARASHAR ACHINTYA NATH
With us since Class 11" With us since Class 11" With us since Class 11"

STATE TOPPER
WEST BENGAL

)

AIR-124 AIR-129  AIR-131 AIR-143  AIR-148
UTKARSH P. SINGH AARYAN K. GUPTA SREEMANTI DEY RAHUL KANOONGO DHANANJAY KEJRIWAL

With us since Class 10" With us since Class 9"  With us since Class 11" With us since Class 13"  With us since Class 9"
Bt arenat Remif

- Y vl - & r i 7 5 /_, g ¥
/- d ‘& ‘ Vil : (i

AIR-150 AIR-15 AIR-161 AIR-167 AIR-190 AIR-198
PRAKHAR BANSAL HARSH TRIVEDI DARSHAN RAKHEWAR  JATIN K. GUPTA MIR MOHAMMAD ASIF KUSHAGRA GUPTA
With us since Class 11" With us since Class 8" With us since Class 11"  With us since Class 11" With us since Class 11"  With us since Class 11"

RESULT HIGHLIGHTS
7 AIRs 41Students | 50 AIRS in Top-500 4 AIRs

(AIR-53, 81, 91,106, 113,132, 142) | (Classroom: 25 | Distance: 16) (Classroom: 36 | Distance: 14) (SC: AIR-4,8 &10 | ST: AIR-9)

in TOP-200 with 100 %tile 109 AIRS in T0P-1000 in TOP-10
Distance (DLP) o P/C/M (Classroom: 77 | Distance: 32) ClaSSFOOm




	Advt01.pdf
	Page 1

	Advt02.pdf
	Page 2




