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SECTION - A

s-block
Q.1. The INCORRECT statement(s) about heavy water is (are)
(A) Used as moderator in nuclear reactor
(B) Obtained as a by-product in fertilizer industry
(C) used for the study of reaction mechanism
(D) has a higher dielectric constant than water
Choose the correct answer from the option given below:
(1) (B) only (2) (B) and (D) only (3) (C) only (4) (D) only
AR ST & Fa | TTeld $H 8 /8
(A) SHHT SUIRT A1fADBT Rudexi # #gd & w9 § 81T ¢ |
(B) I8 SR Se H SUIE & ©Y H Y el 2 |
(C) 39T SUIRT rfAfhar foharfafy & ereos # v 2|
(D) 39T UXT AE[Aid el | AfF B |

S v T et ¥ & @ SR R
(1) daa (B) (2) daa (B) qer (D) (3) dad (C) (4) ®ad (D)
Ans. (4)

Sol. D20 = 78.06 (Dielectric constant)
H>0 = 78.39 (Dielectric constant)

d-block
Q.2. Given below are two statements:
Statement I : Potassium permanganate on heating at 573 K forms potassium manganate.
Statement II :Both potassium permanganate and potassium manganate are tetrahedral and
paramagnetic in nature.
In the light of the above statements, choose the most appropriate answer from the options given
below:
(1) Both statement I and statement II are true
(2)Both statement I and statement II are false
(3)statement I is true but and statement II is false
(4)statement I is false but statement II is true
RIERARCOE AU
FHoF I @ UM wiHe, 573 K IR T )9 1R IelRad #eie frfaa axar 21
FA 11 : UIcRs qiie dor dicRrm HHe JFi agshdard T g UHid & ¢ |
I HoFl & oy Faite IR IR 9 [ W el § 4 =fhg:
(1) o I dem & II g9 97 2|
(2) B I 91 & 11 91 3 § |
(3) B9 1 9T & T7 S 11 3/ 2 |
(4) B9 [ 39T © T U 11 9 B |

Ans. (3)
+7 573K +6
Sol. KMnO, —=— K,MnO, + MnO2z + Oz
Dimagnetic Potassium
Manganate one
unpaired electron
(Paramagnetic)
KMnO
* | ——— Both one tetrahedral
K,MnO,

Toll Free : 1800-212-1799

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




Biomolecules

Q.3.

Ans.

Sol.

Which of the following is correct structure of tyrosine?

= d 9 o A AR e & foru wEr ® ?

COOH COOH

H2N H H2N
(1) (2)
OH
COOH COOH
H2N H H2N
(3) (4)
OH
(3)

Based on NCERT

Surface chemistry

Q.4.

Ans.

Sol.

Given below are two statements:

Statement I : Retardation factor (Rf) can be measured in meter/centimeter
Statement II :Rf value of a compound remains constant in all solvents.
Choose the most appropriate answer from the options given below :

(1) Statement I is false but statement II is true

(2) Both statement I and statement II are false

(3) Both statement I and statement II are true

(4) Statement I is true but statement II is false
RIERCUG DR RS

FHUA 1 : Hedh & (Rr) BT Hiex /AR § A Fad 2 |
% I :Th AT &1 Re 719 T4 faemaet & Rer (F9M) J8ar 21
A R Reedt ¥ § waifte s s gfT:

(1) B9 [ 39cg © a7 ®F 11 9 |

(2) o= I @ S 11 QHT 3 R |

(3) w1 9o & 11 g1 97 2|

(4) B9 1 9T & a1 B 11 39 2 |

(2)

Rr (Retardation factor is dimension less)
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Nomenclature of Organic compound

Q.5. Mesityl oxide is a common name of :
(1) 3-Methyl cyclohexane carbaldehyde (2) 4-Methyl pent-3-en-2-one
(3) 2,4-Dimethyl pentan-3-one (4) 2-Methyl cyclohexanone
Afafed smaags e vd QM= 94 8, 98 ® ¢
(1) 3-7fra1 AgFARTIT Bravfeeegs (2) 4-9f3ret U= 3-39 2-3i
(3) 2,4-SHra Ue 3-3fF (4) 2-Af9ra AgFARTIAA

Ans. (2)

Sol.

0
|

4 . .
CH; —CH =CH—C— CH; (Mesityl oxide)
5 | 3 2 1

CH;
4-methyl pent-3-en-2-one
Atomic

Q.6. What is the spin-only magnetic moment value (BM) of a divalent metal ion with atomic nhumber
25, in it's aqueous solution ?

(1) 5.92 (2) 5.26 (3) zero (4) 5.0
Afoaes WeT 25 & fg AAISH o1g I &I, SHS STeid e H dddl Ry gl el &1 7 (BM) @1 872
(1) 5.92 (2) 5.26 (3) zero (4) 5.0
Ans. (1)
Sol.  sMn — 1s? 2s% 2p°® 3s% 3p°® 4s% 3d°
n=>5

spin — only magnetic moment = \n(n +2) BM

= 5(5+2) = 435 ~ 5.92BM

Chemical bonding
Q.7. A central atom in a molecule has two lone pairs of electrons and forms three single bonds. The
shape of this molecule is :

(1) trigonal pyramidal (2) T-shaped

(3) see-saw (4) planar triangular

T 3] & Dald URHTY] UR &I UPd] Selag™ I & aAT I8 A9 Yobel 3fa T & AT DI AP ©
(1) B e (2) T-3mpf

(3) Sgeft (4) Tl Faced
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Ans. (2)
Sol. 2L.P+ 3B.P=5VSEP (sp3d)
T-Shape

Alkene

HBr A
CCI4 (Major Product)

Product “A” in the above chemical reaction is :

IWIad sfafar § g Iare “A” 2

Br Br
CH5;
CH5;
CHs
Br r
CHs

CH;3
(4)

CH;

Sol.
H CH;
v |

CH-CH CH-CHs;
CH=CH, e 2 1,2-methyl ®
= 7 5
— CH; shifting
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Metallurgy

Q.9.

indicates :

17*h March. 2021 | Shift 1

The point of intersection and sudden increase in the slop, in the diagram given below respectively,

o]
-100

——> AG/kJ mol” of O,

-1000

-1100
-1200—

o°C 400°C
273 K 673 K

1200°C
1473 K

800°C
1073 K

——— Temperature

(1) AG = 0 and melting or boiling point of the metal oxide

(2) AG < 0 and decomposition of the metal oxide
(3) AG = 0 and reduction of the metal oxide
(4) AG > 0 and decomposition of the metal oxide

1600°C
1873 K

2000°C
2273 K

feferRad o 4 ufoees fag don @Ml 4§ s gl Sl &, e
o]

-100

-200
-300

-400
-500
-600
700
-800

——> AG'/kJ mol” of O,

-900
-1000

-1100
-1200—

o°C 400°C
273 K 673 K

800°C
1073 K

1200°C
1473 K

———> Temperature
(1) AG = 0 dT uTq 3RS BT Tl AT FIATTh
(2) AG < O T g1q MIARS BT JTHCH
(3) AG = 0 TqAT &1q JMIATSS BT IAIA
(4) AG > 0 qJT 9Tg ATRASS BT T
(1)

At the point of intersection AG = 0 for involved reaction.
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Ans.
Sol.

1600°C
1873 K

2000°C
2273 K




Alkyl Halide

Ans.
Sol.

s-block

Q.11.

Ans.
Sol.

Cl

O Na*
+ NaOH ——> @

The above reaction requires which of the following reaction conditions?

(1) 623 K, 300 atm (2) 573 K, 300 atm
(3) 573 K, Cu, 300 atm (4) 623 K, Cu 300 atm
Cl

O Na*
+ NaOH ———> @

SWRIad fafshar & fog fF=faRad & & s aifafshar of 872

(1) 623 K, 300 atm (2) 573 K, 300 atm

(3) 573 K, Cu, 300 atm (4) 623 K, Cu 300 atm
(1)

Based on NCERT

The correct order of conductivity of ions in water is:

(1) Cs*>Rb*> K*> Na* (2) K*> Na*> Cs*>Rb*
(3)Rb*> Na+> K*>Li* (4) Nat> K*>Rb*> Cs*
STl H Al B ATAbar BT T HH T

(1) Cst>Rb*> K*> Na* (2) K*> Na*> Cs*>Rb*
(3)Rb*> Nat> K*>Li* (4) Na*> K*>Rb*> Cs*
(1)

Cs,_, has lower hydrated radius so its electrical conductivity is higher.

Surface chemistry

Q.12.

Ans.
Sol.

P-block
Q.13.

Ans.
Sol.

Toll Free : 1800-212-1799
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A colloidal system consisting of a gas dispersed in a solid is called a/an:

(1)aerosol (2) solidsol
(3)foam (4) gel
DlorgS! e SR A, 3 # gRfeng g 8, SH®! d8d 2:
(1) Wrdta (2) 39 |t
(3) ®H (4) St
(2)
Dispered phase Dispersion medium Type of colloid
Gas Solid Solid Sol
The absolute value of the electron gain enthalpy of halogen satisfies:
(1)I>Br>Cl>F (2) F>CI>Br >1
(3)CI>F >Br>1 (4)Cl>Br>F>1
gaoHl & foly golag™ afdr U=redl &1 e 919 fS9aT G aRdl &, 98 &:
(1)I>Br>Cl>F (2) F>CI>Br > 1
(3)CI> F>Br>1 (4)ClI>Br>F>1
(3)

Chlorine has higher electron gain enthalpy then flourine due to less electron density.
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Amine (-NH2) Test of phenol

Q.14. Which of the following reaction is an example of ammonolysis?
(1) CeHsCH2CN —Hl 5 C¢HsCH2CH2NH:
(2) CeHsCOCI + CsHsNH2— CsHsCONHCsHs
(3) CsHsCH2Cl + NH3— CsHsCH2NH:2

(4) CeHsNH2 —"5 C H, N H.CI-
forefeRad & 9 o1 @ aifdfhar THIAY s1gged &1 SERET 8 ?

(1) CeHsCH2CN —Hl 5 C¢HsCH2CH2NH:
(2) CeHsCOCI + CsHsNH2— CsHsCONHCsHs
(3) CsHsCH2Cl + NH3— CeHsCH2NH:2

(4) CeHsNH2 —"% C H, N H.CI”

Ans. (3)
Sol. Based on NCERT
CeHsCH2Cl + NH3z —— CeHsCH2NH2

Environmental Chemistry
Q.15. Reducing smog is a mixture of :

(1) Smoke, fog and N20s (2) Smoke, fog and Os

(3) Smoke, fog and SO2 (4) Smoke, fog and CH2=CH-CHO

AT A PIET HST0T &

(1) A, BrET a2 N203 & (2) A, DI q=AT O3 BT

(3) A, DI A=A SO2 BT (4) g9, B8 d21 CHa=CH-CHO &1
Ans. (3)

Sol. Reducing smog = smoke + fog + SO:

GOC (General Organic Chemistry)

Q.16. Which of the following is an aromatic compound?
f=faRed # & @l9—ar Wafes 9fre & ?

(1) 2)
— ©
p— /
3) 4) ©
Ans. (1

Sol.

)
> : © 6n electron
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Chemistry in Everyday Life

Q.17. With respect to drug-enzyme interaction, identify the wrong statement.
(1) Allosteric inhibitor competes with the enzyme’s active side
(2) Competitive inhibitor binds to the enzyme’s active site
(3) Non-competitive inhibitor binds to the allosteric site
(4) Allosteric inhibitor changes the enzyme’s active site
JMMYT—TTTgH R foha & o # e ded ufgenfag |
(1) VAREIR® HeHd, TigH Afhd ere H el &Rar © |
(2) weft HeH®, TIsH ® Afha XH | IR BT @ |
(3) JI—edt HeH®D, VARSING I I g7 Rl © |
(4) VArEIR® HeHd, TIgd © Afshd el H IR B <l 2 |
Ans. (1)
Sol. Based on NCERT

Carboxylic acid & their derivatives

Q.18. Hoffmann bromomide degradation of benzamide gives product A, which upon heating with CHCI3
and NaOH gives product B.
The structures of A and B are :
NS S BT BIHATSS AR Th IS A 2T 2, figaT CHCls 921 NaOH & 8 &=1 TR SdTe B e 21
A T B & TR B § —
NH» NC NH, NH>»
CHO
NH, NC Q Q
NH, NH,
CHO CHO
A- _
A- B - B
(3) (4)
Br Br Br Br
Ans. (1)
Sol.
o]
Il
C— NH; NH2 NC
Br,+NaOH CHCIls;+NaO
S —— S ——_
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Carbonyl compound

O 0
19. )J\/U\ Ethylene Glycol
OCHs H* g

(Major Product)

The product "A” in the above reaction is :

SRS IrfAfshar # Sadrg “A” B

o —~~OH ‘ l
I M @ ool
OC;Hs OC;Hs

(3) o‘ ol 0 @) oM
></U\OH OH

Ans. (2)
Sol.

//

= /\A

E
CH; OFt

lonic Equilibrium
Q.20. Which of the following compound CANNOT act as a Lewis base?

(1) CIF3 (2) PClIs (3) NF3 (4) SF4

B A1 Fr=ferRad AifTe g9 &R &1 $H 8] PR Tl © ?

(1) CIFs (2) PClIs (3) NF3 (4) SFa4
Ans. (2)

17*h March. 2021 | Shift 1

Sol. NFs has no vacant orbital neither in nitrogen nor in fluorine so it cannot accept the electron &
hence cannot acts as lewis acid and but for PCls P has no L.P & hence it cannot acts as base but

CIF3 (3B.P + 2 L.P) & SF4 (4 B.P + 1 L.P)

Toll Free : 1800-212-1799
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Atomic

Q.1.

Ans.
Sol.

Section-B

A certain orbital has n = 4 and mL = -3. The number of radial nodes in this orbital is . (Round

off to the Nearest Integer).

1 ARTd @ed & forun =4 daT me = -3 2| 39 BeTd & ol ST Arel &l | & | (e
a5 )

0

Number of radial nodes=n—-/-1

n=4, m=—3so/=3
radial nodes=4-3-1=0

Stoichiometry (Il)

Q.2.

Ans.
Sol.

15 mL of aqueous solution of Fe?* in acidic medium completely reacted with 20 mL of 0.03

agueous Crzog‘. The molarity of the Fe?* solutionis __ x 1072M. (Round off to the Nearest
Integer).

Fe2* & 15 mL el facra 9 s Az # qof sifafisar 20 mL, 0.03 Seff Cr,02 & & o ® | e
HFet B AlRAT 8 ___ x 1072M | (Fraeaw gurfe #)

24

By law of equivalence

Megq of Fe* = Meq of Cr,0,*"
Mx15x1=0.03x6x20
M=024M=24x102M

Stoichiometry (1)

Q.3.

Ans.

Sol.

Toll Free : 1800-212-1799
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The reaction of white phosphorus on boiling with alkali in inert atmosphere resulted in the
formation of product ‘A’. The reaction of 1 mol of ‘A’ with excess of AgNO3 in aqueous medium
gives mol(s) of Ag. (Round off to the Nearest Integer).

IId BB BT &R & A1 U AfSHa arararer # 4 iR Uh 3t ‘A’ ffifd gar 81 'A’ & 1mol @1 AgNOs
B IR A STeily A | fifehar <<t 8 Ag &, At | (e o H)
(8)
P4+ + NaOH —— PHs + NaH2PO2 + H20
aq

+1 -3 0 +5

AgNO, + PH; —— Ag + H,PO, + HNOs

e +Ag-— Ag|x8

P? ——P"” +8e
8Ag* + P> ——— 8Ag + P°*
So final reaction along with stiochiometric coeff. is.
8AgNOs + PH3 + 4H20 —— 8Ag + H3PO4 + 8HNOs3

Exess 1 mol
Hence 1 mol produce 8 mol Ag
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Ether
Q.4.

Ans.
Sol.

17*h March. 2021 | Shift 1

The oxygen dissolved in water exerts a partial pressure of 20 kPa in the vapour above water. The
molar solubility of oxygen in water is x 107> mol dm~3.
(Round off to the Nearest Integer).
[Given : Henry’s law constant = Ky = 8.0 x 10%kPa for Oa.
Density of water with dissolved oxygen = 1.0 kg dm~3]
STl # faelie SeRAoH, 9T @ WX arq H 20 kPa &7 37 <@ ol 8 | St H MRS &I Al fderadr &
x 1075 mol dm=3| (Facan gurie #)
[fear @ : 3R oW ReRi®d = K = 8.0 x 10%kPa (02 & forv)
MRS el STt &1 '-iea= 1.0 kg dm~3]

25
Pig = [Ku] %
20 x 10° = [8.0 x 10* x 10°] x Solubility
3
Solubility = 20X_107 =2.5x10"
8.0x10

Solubility = 25 x 10

Thermochemistry

Q.5.

Ans.
Sol.

The standard enthalpies of formation of Al203 and CaO are -1675 kJ mol™ and -635 kJ mol-
respectively.

For the reaction

3Ca0 + 2Al — 3Ca + Al203 the standard reaction enthalpy AH%= kJ.

(Round off to the Nearest Integer)

Al203 T Ca0 & foft w9 fmfor Sdfadl ser: 1675 kJ mol! @ =635 k] molt &

fafhar 3Ca0 + 2Al —» 3Ca + Al0s & fog #H& ifafsar el AHO= k]2l

(e gouria #)

230

AH? = AH? (Products) — AH? (Reactants)

= AH(ALO,) —3 x AH?(CaO) =-1675-3 (-635) =230kl

Chemical Kinetic

Q.6.

Ans.

Sol.

Toll Free : 1800-212-1799
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For a certain first order reaction 32% of the reactant is left after 570s. The rate constant of this

reaction is x 1073 st .(Round off to the Nearest Integer).

[Given : log102 = 0.301, In10 = 2.303]

v ARed vem aife &1 e & fifhad &1 570s Uwarq 32% 9 gadl & | ifhar &1 ) Fadie &
x 1073 st | (Frhean qorie #)

[feam ® : logi02 = 0.301, In10 = 2.303]

2

kzlln{ a }
t a—-X

_2.303, (100
570 32

2.303
= 0 [log(10%) ~log2* |

k=2393 05
570

k=2x103s"

k

k




MoTionN

Solution and Colligative Properties

Q.7. The pressure exerted by a non-reactive gaseous mixture of 6.4 g of methane and 8.8 g of carbon
dioxide in @ 10 L vessel at 27°Cis__ kPa.
(Round off to the Nearest Integer).
[Assume gases are ideal, R = 8.314 J mol~* K Atomic masses : C : 12.0u, H: 1.0u, O : 16.0 u]
6.4 g AA9 TAT 8.8 g HET SILRNMFASS & Iffharsfiar IRT Hsor & 27°C R 10 L & g9 H o9 R S~
q@¥__ kPa | (Fracdw quie )
[} @1 emeet A9 T R = 8.314 J mol~! K1 anfdras gemm: C @ 12.0u, H : 1.0u, O : 16.0 u]

Ans. 150

Sol. V=10L T=27°C=300K

(M)methane = 6.4 8, (m)COZ =88¢g
PV = ntotaIRT

Px10x 1073 = 6—4+Q x 8.314 x 300
16 44

Px1072=(0.4+0.2) x 8.314 x 300
P =149652 Pa
P =149.652 KPa ~ 150 kPa

Solution and Colligative Properties

Q.8. The mole fraction of a solute in a 100 molal aqueous solutionis __ x 1072,
(Round off to the Nearest Integer).
[Given : Atomic masses : H: 1.0 u, O : 16.0 u]

100 e STeiiy fderas # faery &1 Ara—aier 8 x 1072 |
(e guria #)
[fear & : enfoqe gam= : H: 1.0 u, O : 16.0 u]

Ans. 64

Sol. Let weight of H,0 = 1000 g
Moles of solute = 100

(mole)H,0 = 1000
18

mole of solute
Total moles

Mole fraction of solute =

_ 100 1800
100 . 1000 ~ 2800
18

Xsolute = 64 % 1072
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Stoichiometry (1)

NO,
HNO3
2504

In the above reaction, 3.9 g of benzene on nitration gives 4.92 g of nitrobenzene. The percentage
yield of nitrobenzene in the above reaction is %. (Round off to the Nearest Integer). (Given
atomicmass : C:12.0u,H:1.0u, O : 16.0u, N: 14.0 u)

SR SrfAfshar # 3.9 g I=oiF BT AReIM 4.92 g SIS~ <l & | ARSI~ & dfel &I Uferadr Susrad

arfafpar & @ % | (Freaq guie #)
(feam € enf¥gs gem= : C: 12.0u, H: 1.0u, O : 16.0 u, N : 14.0 u)
Ans. 80
3

Sol. Moles of CsHg = == =0.05
78

Moles of CeHsNO; = 492 0.04
123
By conserving moles of carbon, mole of CsHs NO;
Formed theoretically are 0.05
moles formed actually

= % vyield = 100
o vie moles formed theoretically
= %yield= 2:%% 100 =80 %
0.05

Chemical Equilibrium
Q.10. 0.01 moles of a weak acid HA (Ka = 2.0 x 107) is dissolved in 1.0 L of 0.1 M HCI solution.
The degree of dissociation of HA is x 107° (Round off to the Nearest Integer).
[neglect volume change on adding HA. Assume degree of dissociation << 1]
gdd 37T HA (Ka = 2.0 x 10°%) & 0.01 & 0.1 M HCl & 1.0 L # e a1 8| HA & forg fae s @
x 1075 (e quriss #)
[HA © dded | SO SMAE | URads &1 vy A9y der s9a! fade A «1]
Ans. 2

Sol. HA p a— H* + A
C 0.01 0 0
Cq 001(1-q) 0.01a+0.1 0.01 a
~ 0.01 ~ 0.1
C[HAT]
? [HA]
5 x 10-6 = (0.1) (0.01 )
0.01
a=2x10"°
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